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MUC LUC

NGUYEN VAN MANH, LAM VAN DUA, PHAM THANH NHAN, LE
THI KIM LOAN, NGUYEN THI KIM HIEN, LE THI TUYET HANH,
DINH THI THU HA. Nghién citu danh gia kha nang chiu phén cla
cac dong la méi DTM tai viing Dong Thap Musi

PAO THI SEN, CHU THI THU NGOC, DAO THI VAN ANH, LE THI
TUYET MAI, NGUYEN XUAN VIET. Thanh phan dinh dudng ¢l clia
mot s6 mau giéng khoai mén so vang Dong Bac bo Viet Nam
HOANG HUY TUAN, PHAM CUONG, LE THI THUY NGA, TONG
PHUGC BINH, NGUYEN CAO DANH, TON THAT Al TiN. Nghién
clru hoan thién ky thuat nhan giong in vitro cay Tram gié (Melaleuca
cajuputi Powell) & tinh Thra Thién Hué

LY NGOC THANH XUAN, TRAN CHi NHAN, NGUYEN THANH
PHUONG, MAI CHi BAO, NGUYEN TUAN ANH, NGUYEN BUC
TRONG, NGUYEN QUOC KHUONG. X4c dinh ty 1& vat liéu phu hop
tir phu phdm nong nghiép cho san xudt ché pham vi sinh tir vi khuan
quang dudng khong Iuu huynh mau tia c6 dinh dam

TRAN THI LAN, NGUYEN THU HUYEN, NGUYEN THI KHANH, CU
THI HANG, NGUYEN QUANG TIN, NGUYEN VAN TAM. Nghién
clru mot sO bién phap ky thuat trong thu hoach va so ché duac ligu
kim ngén (Lonicera japonica Thunb.)

NGUYEN DUY KHANH, KIEN PHUONG DANH, NGUYEN TH| LE
NGOC, NGUYEN CONG HA. Danh gia anh hudng ciia nhiét do bao
quén dén qua trinh oxy héa lipid va mau s&c clia bo dau phong bé
sung dich chigt nam kim cham (Flammulina velutipes)

TRAN THI MINH THU, TRAN THI NGOC TAM, DANG THI CAM
TUYEN, NGUYEN NGOC TRANG THUY, DOAN PHUGONG LINH.
Nghién ctu anh hudng clia cong suét sy vi song va bao bi bao
quén dén mot s6 chi tiéu vat ly clia bot sake

TRAN THI PHUONG ANH, DERRICK KAKOOZA, TRAN THI THAO
VY, NGUYEN VAN MINH. Su bién dong thanh phan lipid, hoat tinh
chéng oxy hoa va hoat tinh khang khuan clia cac 16p lipid trong co
thit hau Thai Binh Duong (Crassostrea gigas) nudi tai ving bién
Khanh Hoa

TRAN QUANG THU, NGUYEN BUC CU, DUONG THANH NGHI.
Nghién ctru dong thai dinh dudng nito va phétpho trong nudc khu
vyc nuoi c I6ng bién tai Cat Ba - Hai Phong

TRAN HUY DANL, VAN HOU HUE. Nghién ctu gidi phap xay dung
mdi va slfa chira k& (ng phd nguy co sat 1& ba séng C8 Chién, thanh
phd Vinh Long
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KHOA HOC CONG NGHE

NGHIEN CUU DANH GIA KHA NANG CHIU PHEN CUA
CAC DONG LUA MO1 BTM TAI VUNG DONG THAP MUOI

Nguyén Vian Manh* ", Lam Vian Dira?, Pham Thanh Nhan?,
Lé Thi Kim Loan!, Nguyén Thi Kim Hién', L& Thi Tuyét Hanh!, Pinh Thi Thu Ha!

TOM TAT

Ngo doc sat va nhom trén dat phen rat phé bién va duoc nghién ctru & nhiéu nudc trén thé gioi,
nhung & Viét Nam c6 rat it nghién cttu lién quan dén ban chat cta van dé ngo doc sat va nhom.
Trong khi d6, nghién cttu vé cac giong lua khang phén sat Fe? va phén nhom Al* c6 vai tro rat
16n doi voi viéc tang nang suat, chat luong va b sung thém ngudn gen vao bo giong lda khang
pheén cho cac nghién cttu sau nay. Két qua nghién ctru anh hudng cta cac nong do phén sat Fe?
va phén nhom Al* trong dung dich dinh dudng Yoshida sau 7, 14, 21 ngay xt ly dén kha nang
sinh truéng va phat trién ctia cac giong lia méi PTM tai viing Pong Thap Muoi, da xac dinh duoc
2 dong lta DPTM 89, DTM 214 c6 kha nang chiu pheén sit Fe** & nong do 400 ppm va phén nhom
A* & néng do 40 ppm & 14 ngay sau xtt ly. Day 1a co s& lam tién dé cho viéc b sung cac giong
lta moi c6 kha nang khang phén cho ving Péng Thap Muoi.

Tt khoa: Phen sat, phén nhom, cdc giong lia khang phen.

1. DAT VAN BE

Viét Nam c6 dién tich dat phén vao khoang
1,86 triéu ha, trong dé ving dong bang song Ctru
Long (BBSCL) chiém khoang 1,5 triéu ha [1],
phan 16n dat pheén tap trung ¢ ving Pong Thap
Muoi, Tt giac Long Xuyén, ban dao Ca Mau va
mot phan ctia Tay Nam song Hau.

bat phén thuong c6 ham luong chat hitu co
cao, voi dac diém cha dao trong dat phen la su
hinh thanh vat liéu sinh phen (pyrite) va qua trinh
oxy hoa pyrite, nén nhom dat nay tich luy luu
huynh cao trong phau dién dat va pH thap, tao ra
nhiéu yéu t6 han ché trong canh tac laa [2]. Qua
trinh khit trong dat phén bi ngap nuoc co thé 1a
yéu t0 quan trong, lam ting pH dén muc trung
tinh, giup 1am gidm nguy co ngd doc Al doi voi cay
lua, nhung lai gay len nguy co ngd doc Fe* [3].
Ngo doc sat va ngdo doc nhom tac dong dén qua
trinh sinh 1y, sinh hoa trong cay lua nhu: Lam roi
loan qua trinh chuyén hoa lipid, protein va axit

" Trung tim Nghién ctru va Phét trién Nong nghiép
DPdng Thap Muoi

? Phong Néng nghiép va Phat trién nong thon, huyén Tan
Hung, tinh Vinh Long

" Email: vanmanhhp05@gmail.com

nucleic dan dén cay lua ngimg sinh truong [4].
Ngo doc sat lien quan dén ham luong Fe** hoa tan
cao trong nudc, thuong phé bién & dat pheén [5].
Trong diéu kién kht, nong do Fe®* hoa tan cao khi
do ré cay lua hut Fe** qua mic nhu cau cua cay,
sau d6 duoc van chuyén lén 14 lam tang cuong san
sinh ra cac goc oxy hoa gay doc, lam pha vo cau
truc té bao, lam roi loan qua trinh trao d6i chat
trong cay, anh huong dén nang suat lua trung binh
tir 13 - 30% va trong treong hop nang nang suat laa
giam 100% [6]. Ngo doc sat lam gidm qua trinh oxy
hoa & viung ré, lam toan bo bé mat goc lua phu
mau nau sim dén mau den va nhiéu ré chét [7].
Céc giong lua c6 muc do chiu duoc doc to sat Fe*
va nhom Al* 1a khac nhau, theo Yoshida. S (1981)
[8], ham luong sat trong 14 Ita & ngudng 70 ppm
cay lua sinh truong va phat trién binh thuong.
Nghién ctru cia De Dorlodot va cs (2005) [9] cho
thdy, cay laa bi ngo doc sit khi nong do st trong
dung dich 1a 250 ppm va ham luong sit trong 1a
dat 3.356 mg/kg. Fageria va cs (2008) [10] cho
rang, phan l6n cac giong lda c6 biéu hién ngd doc
sat khi ham luong Fe* trong dung dich 1a 300
mg/L. Nghién ctru ctia Elec va cs (2013) [11] cho
thay, giong lua IR 64 c6 biéu hién ngo doc Fe** &
néong do 300 mg/L trong dung dich, sau xt ly 4
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KHOA HOC CONG NGHE

ngay ¢ giai doan cay con. Cay lua bi ngé6 doc nhom
c6 biéu hién 1a cac vét ban mau trang hoac nau
vang trén duong gan cuda 14, lam 14 mat nudc va
kho, trong khi d6 ré cta cay lua ngan lai, it phat
trién, lam cho cay coi coc phat trién kém. DPoc
nhom trong dat phén, gay hai cho cay lua khi dat
c6 néong do ion nhom di dong cao hodc trén dat
phén bi khé han va hoa chua manh [12].

Canh tac lua trén dat phén co hieu qua doi hoi
phai ap dung téng hop céac bién phéap ky thuat nhu:
St dung giong lua chiu phen, ky thuat lam dat,
dung nudc ngot ém phén tang sau, rira phén tang
mat va bon céc loai phan ha phén. Trong dd, giong
lua chiu phén 1a nhan t6 quan trong hang dau, cé
tinh quyét dinh dén su thanh cong trong san xuat
lua trén dat pheén. Cac giong lua chiu phén (AS996,
IR 50404, VND 95-20, OM 5451...) da tao ra su dot
pha vé nang suat, san luong, dua viing Pong Thap

Muoi tré thanh mot trong nhing vea lua &
DBSCL. Tuy nhién, cac giong lua chiu phen da va
dang thoai ho4, chat luong khong cao, chua dap
tmg duoc yéu cau trong san xuat lua hién nay. Do
do6, can co nhiéu nghién ctu tiép theo dé tao ra
duoc cac dong, giong lua moéi c6 kha nang chiu
phén, phu hop voi diéu kién sinh thai, san xuat cta
vung. Vi vay viéc “Nghién cuu danh gid, chon loc
mot so6 dong lia chiu phén tai ving Pong Thap
Muror”1a rat can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va thoi gian nghién ctru

Nghién ctu dugc thyuc hién trong nha lwdi tai
Trung tam Nghién cttu va Phat trién nong nghiép

béng Thap Muoi tir thang 11/2022 dén thang
6/2023.

Bang 1. Danh sach va dic diém cac dong va giong

STT Teén giong Nguon goc, t6 hop lai Ky hiéu Ghi chu
1 DTM 27 ST24/SPC1 Al
2 DTM 34 ST24/LH thom A2
3 DTM 55 01/0M 5629/ /1R66 A3
4 DTM 84 01//LH thom/Jasmine 85 A4
5 DTM 89 07/RVT//15 HQ-1.9519 A5 HQ-1.9519: Giong nhap noi
6 DTM 118 ST24/LH thom A6
7 DTM 124 01/Nang hoa 9 A7
8 DTM 214 ST24/SPC1 A8 SPC: Lia suu tAm
9 DTM 215 ST24/SPC1 A9
10 AS996 IR64//Oryza ruffippogon Al10 AS996: Chuén khang
11 IR 29 IRRI All IR29: Chudn nhiém

2.2. Phuong phap nghién ctru
2.2.1. Dinh gi kha nang chong chiu phén sat
(Fe’*) cua cdc dong lia DTM

Thi nghiém 2 yéu t6 vé6i 3 1an lap lai.

Yéu t6 A (cac muttc néng do sat Fe*: 300 ppm,
400 ppm, 500 ppm).

Yéu t6 B (cac dong lua PTM Al, A2, A3, A4,
A5, A6, A7, A8, A9, A10, All).

Puoc bo tri theo ki€éu hoan toan ngau nhién,
thi nghiém gém 33 nghiém thic, méi nghiém thic
la mot khay nhua. Khay nhua c6 chiéu dai 41 cm,
chiéu rong 30,5 cm, chiéu cao 14 cm (khay chtra 4
lit dung dich Yoshida va trong 12 cay lua).

Miéng khay duoc dat miéng xop duc 12 16 cé
khoang cach 7,5 cm x 8,5 cm, hat giéng sau khi
gieo 12 ngay, duoc cay vao miéng mut va dat lén vi
tri cac 16 da duc san trén miéng xop.

4 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2023
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Moi truong dinh duong Yoshida (1976) [13]:
N(NH,NO,), P(NaH,PO,.2H,0), K(K,SO,), Ca(CaCl,),
Mg(MgSO0,.7H,0), Mn(MnCl,.4H,0), Mo((NH,).
6Mo,0.,,.4H,0), BH;B0O,), Zn(ZnSO,.7H,0),
Cu(CuS0,.5H,0), Fe (FeCl,.6H,0) + 0,2% agar,
pH 5,0.

Khi cay lua 12 ngay tudi, duoc cdy vao miéng
x0p, sau d6 dat vao trong chau co chira dung dich
dinh duong Yoshida, 3 ngay sau do, khi cay lua
6n dinh thi tién hanh xt ly doc sat (Fe®).

Sit  (Fe*) duoc bé sung dudi dang
FeSO,.7H,0, theo timg nong do cta thi nghiém
thay dung dich dinh ky 4 ngay/lan va pH (H,0)
duoc theo doi & moi lan thay dung dich.

Chi tiéu theo doi: Chiéu cao cay lua giai doan
7, 14, 21 ngay sau xu ly (NSXL); chiéu dai ré lua
giai doan 7, 14, 21 NSXL. Dung thudc do truc ti€p
chiéu cao cay va chiéu dai ré lua ctia méi dong
giong.

222 Pdnh gii khd nang chong chiu phén
nhom (AF') cua cdc dong lia DPTM

Thi nghiém 2 yéu t6 vé6i 3 1an lap lai.

Yéu t6 A (cac mitc ndong do nhom AL**: 30 ppm,
40 ppm, 50 ppm).

Yéu to B (cac dong luia DPTM tuong tu nhu &
thi nghiém danh gia pheén sit).

Cac budc bo tri thi nghiém thuc hién tuong tu
nhu thi nghiém danh gia ng6 doc phén sat.

Nhom (AP*) duoc b6 sung dudi dang
KAI(SO,)2.12H,0, theo ting ndéng d¢ cua thi
nghiém, thay dung dich dinh ky 4 ngay/lan va pH
(H,0) duoc theo doi & méi lan thay dung dich.

Chi tieu theo doi: Chiéu cao cay lua giai doan
7, 14, 21 NSXL; chiéu dai ré lua giai doan 7, 14, 21
NSXL. Dung thuoc do truc ti€p chiéu cao cay va
chiéu dai ré lua ctia moi dong, giong.

2.2.3. Phuong phap xit Iy so liéu

S6 lieu thu thap duoc phan tich phuong sai
(ANOVA), cac gia tri trung binh duoc phan hang
theo tric nghiém phan hang LSD (Least
Significant Diffenrences khac biét c6 y nghia nho
nhat) & mtc p < 0,05 bing phan mém xit ly thong
ke SAS 9.1.

3. KET QUA NGHIEN CUU

3.1. Panh gi4 kha nang chiu phén sit (Fe%),
ctia cac dong lia PTM

3.1.1. Panh gid kha nang chiu phén sat (Fe*),
dén chiéu cao cdy céc giong lia PTM

Anh huéng ctia cac ndng do sit Fe?" dén kha
nang sinh truéng cac giong lia DPTM duoc thé
hién & bang 2.

Bang 2. Danh gia cac ndng do Fe* dén chiéu cao cay cac dong lia PTM

Trung
Néng do A . binh
e Chiéu cao cay 7 NSXL (cm) (B) néng
(A) do A)
Al A2 A3 A4 A5 A6 A7 A8 A9 | A10 | All
300 ppm | 41,0 | 31,1 | 353 | 32,3 | 40,3 | 33,3 | 28,8 | 44,0 | 32,9 | 43,2 | 29,2 | 35,6a
400 ppm | 39,1 | 29,3 | 34,2 | 31,3 | 39,56 | 32,3 | 27,7 | 43,3 | 31,3 | 42,2 | 28,0 | 34,4b
500 ppm | 36,6 | 27,8 | 31,6 | 30,5 | 38,3 | 31,4 | 26,9 | 40,0 | 29,5 | 41,2 | 27,1 | 32,8¢c
Trung
binh
chieu | 389b | 29,4f |33,7¢ |31,4de |39,4b |32,3d 27,8¢ | 42,4a | 31,2e |42,2a | 28,1g
cao cay
(B)

CV(OO) = 3,32, LSD0,05(A) = 0,56, LSDO,OS(B) = 1,07 Vé LSD0,05(AB) = 1,85

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2023
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Trung
Nong do Chiéu cao cay 14 NSXL (cm) (B) binh
Fe* nong
(A) do A)
Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 | All
300 ppm | 43,7 | 32,2 | 39,3 37,1 46,3 | 37,2 | 329 | 46,9 | 359 | 47,5 | 34,2 | 39,3a
400 ppm | 41,6 | 30,7 | 36,7 34,4 44,7 | 36,1 | 31,1 | 451 | 34,0 | 46,3 | 31,9 | 37,5b
500 ppm | 39,1 | 28,2 | 34,3 33,1 43,3 | 33,3 | 29,7 | 42,1 | 31,9 | 41,6 | 27,6 | 34,9c
Trung
binh
chiéu 41,5b | 30,4h | 36,8c | 34,9e¢ |44,8a |35,5d | 31,2g | 44,7a | 33,9f | 45,1a | 31,2g
cao cay
(B)
CV(%) = 1,33, LSDy 15(A) = 0,24, LSDy 5(B) = 0,47 va LSD,, 15 (AB) = 0,81
Trung
Nong do Chiéu cao cay 21 NSXL (cm) (B) binh
Fe* nong
@ do (8)
Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 | All
300 ppm | 46,8 | 34,7 | 42,1 39,8 48,9 | 39,7 | 356 | 495 | 384 | 50,4 | 33,0 | 41,7a
400 ppm | 44,2 | 33,4 | 39,3 36,9 47,1 | 38,7 | 33,8 | 47,8 | 36,6 | 49,1 | 26,5 | 39,4b
500 ppm | 41,5 | 30,8 | 36,9 35,6 46,0 | 35,9 | 324 | 449 | 34,6 | 44,6 | 20,0 | 36,7c
Trung
binh
chiéu 44,2c | 32,9i |39,4d | 37,5f |47,3b | 38,1e | 33,9h |47,4ab | 36,6g |48,0a | 26,5]
cao cay
(B)

CV(%) = 1,70, LSD05(A) = 0,33, LSDy5(B) = 0,63 va LSD,,45(AB) = 1,09

Ghi chu: Cac gid tri trung binh trong cung mot cot co chir cai di kem khac nhau thi khac biét co y

nghia thong ké ¢ muc p <0,05 (do tin cay 95%).

Két qua & bang 2 cho thay, doc siat Fe** anh
huéng dén sinh trueong va phat trién ctia cac dong
lia DPTM trong thi nghiém & cac mac do khac
nhau, néng do sat Fe*" cang cao va & mot thoi gian
dai thi mtic @6 gay hai cho lua cang tram trong,
nhu sau: Chiéu cao cay gitra cac dong lua PTM &
cac nong do Fe* dao dong tir 26,9 - 44,0 cm; 28,2 -

47,5 cm; 20,0 - 50,4 cm, & 7; 14; 21 NSXL, muc dao
dong gitta chiéu cao cay cta cac dong DPTM va
néong do Fe* c6 anh hudng voi nhau, diéu nay
minh ching cac dong laa PTM c6 dac tinh chiu
pheén & mirc 36 khac nhau.

Két qua & bang 2 ciing cho thdy, trung binh
chiéu cao cay, gitta cac dong lua DPTM dao dong

6 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2023
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tir 28,1 - 42,4 cm; 30,4 - 45,1 cm; 26,5 - 48,0 cm, &
7, 14, 21 NSXL. Chiéu cao cay cua cac dong lua
DTM bi anh hudng boi nong do Fe?* va thoi gian
xt ly, nhung 2 dong DTM 214, PTM 89 c6 kha
nang sinh truéng va phat trién khong khac biet
c6 y nghia thong ké so véi giong chudn khang AS
996.

O cac muc nong do doc sit Fe?, trung binh
chiéu cao cay dao dong tuir 32,8 - 35,6 cm; 34,9 -
39,3 cm; 36,7 - 41,7 cm, & 7, 14, 21 NSXL. Khi néng
do doc sat cang cao lam trung binh chiéu cao cay
cang giam va co6 khac biét y nghia thong ke (p <
0,05).

3.1.2. Pdnh gid kha nang chiu phen sat (Fe”)
dén chiéu dai ré cdc dong lia PTM

Bang 3. Danh gia cdc ndng do Fe* dén chiéu dai ré cac dong lia BPTM

Trung
Nf’;ﬁ“ Chiéu dai ré 7 NSXL (cm) (B) E(‘)‘Illl;
A) do A)
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | A1
300ppm | 98 | 85 | 92 | 95 | 121 |107 | 108 | 123 | 108 | 125 | 93 | 105a
400ppm | 86 | 80 | 84 | 88 | 114 | 99 | 101 | 114 |101 |11,7 | 88 | 9,7b
500ppm | 80 | 69 | 74 | 7,7 | 104 | 88 | 91 | 100 | 91 |107 | 7,8 | 87c
Trung binh
chiéu dairé | 8,8c | 7,8¢ | 8,3d |8,7cd | 11,32 | 9,8b | 10,0b |11,2a |10,0b |11,6a |8,6¢cd
B)
CV (%) = 4,83, LSDy 45(A) = 0,23, LSD, 45(B) = 0,44 va LSD,,45(AB) = 0,76
Trung
Nong do Chiéu dai ré 14 NSXL (cm) (B) binh
Fe nong
@A) do (A)
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | A1l
300ppm | 115 | 11,1 | 146 | 145 | 156 | 12,9 | 145 | 159 | 127 | 154 | 103 | 135
400ppm | 102 | 96 | 125 | 132 | 143 |114 | 134 | 136 | 113 | 146 | 91 | 121b
500ppm | 85 | 81 |105 |115 | 121 | 97 | 109 | 11,7 | 97 |129 | 7,2 | 103c
Trung binh
chiéu dairé | 10,1f | 9,6f |12,5d |13,1c |14,0ab |11,3e [12,9¢d | 13,7b |11,3¢ |14,3a | 8,8¢
B)
CV (%) = 4,44, LSD,45(A) = 0,26, LSD,45(B) = 0,50 va LSD,5(AB) = 0,87
Trung
N ?idé Chiéu dai ré 21 NSXL (cm) (B) I‘f:;g
) do (A)
Al | A2 | A3 | A4 | A5 | A6 | AT | A8 | A9 | A10 | A1l
300ppm | 123 | 125 | 150 | 148 | 163 | 134 | 163 | 168 | 135 | 174 | 11,6 | 1452
400 ppm | 11,0 | 114 | 14,0 | 132 | 150 | 122 | 149 | 153 | 123 | 156 | 10,6 | 132b
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500ppm | 10,3 | 10,5 | 126 | 114 | 14,2 | 10,8 | 14,0 | 14,1 | 114 | 144 | 9,0 | 12/1c
Trung binh
chiéudairé | 11,2f | 11,5f [13,9¢ [13,1d | 15,2b |12,2e | 15,1b |15,4ab | 12,4e |15,8a |10,4g

(B)

CV(%) = 3,58, LSD45(A) = 0,23, LSD, s(B) = 0,45 va LSD, s(AB) = 0,78

Ghi chu: Cic gid tri trung binh trong cung mot cét co chir cdi di kém khac nhau thi khac biét co y

nghia thong ké ¢ muc P<0,05 (do tin cdy 95%).

Co ché gay tac hai ctia doc sat trén lua duoc
gidi thich rang, nong do Fe* trong dung dich &
nguong cao 300 ppm trd lén, khi d6 néng do Fe*
hoa tan cao, ré cay lua hat Fe* qua mic nhu cau
cta cay, lam ting cudng san sinh ra cac goc oxy
hoa gay doc, lam pha vo cau tric cla té bao, gy
roi loan qua trinh trao déi chat trong cay, 1am giam
kha ning hut dinh duong ctua ré lua, tir d6 lam
giam kha nidng sinh trudng va phat trién ctia cay
lua.

Két qua & bang 3 cho thay, chiéu dai ré cta
cac dong lua DPTM & cac nong do dao dong tir 6,9 -
11,7 cm; 7,2 - 15,4 cm; 9,0 - 174 cm, & 7, 14, 21
NSXL, mitc dao dong chiéu dai ré nay cho thay,
khi ting néng do va thoi gian kéo dai thoi gian xt
ly, thi mtc do anh huong doc st 1én cac giong laa
DTM la khac nhau va sy khac nhau nay c6 anh
hudng véi nhau, bdi dac tinh chong chiu nong do
doc sat ctua cac dong PTM 1a khac nhau va thoi
gian xtt ly doc sat Fe*” kéo dai thi nhitng dong lua
DTM khoéng c6 kha nang khang phén bi anh

hudng tram trong dén kha nang sinh trudng va
phat trién chiéu dai ré.

Trung binh chiéu dai ré gitta cac dong DPTM
dao dong tir 7,8 - 11,6 cm; 9,6 - 14,3 cm; 11,2 - 15,8
cm, & 7, 14, 21 NSXL, trong d9, chiéu dai ré ctia 2
dong BPTM 89, DPTM 214 ¢6 trung binh chiéu dai
ré khong khac biet so voi DC1 1a giong chudn
khang AS 996 va mot s6 dong DTM con lai bi anh
hudng nghiém trong boi doc sat dén chiéu dai ré.

Trung binh chiéu dai ré & cac mic néng do
sat, dao dong tir 8,7 - 10,5 cm; 10,3 - 13,5 cm; 12,1 -
14,5 cm, & 7, 14, 21 NSXL, diéu nay cho thay, nong
do sat Fe* cao va thoi gian xtt ly dai thi mic do
gay doc cho cac dong DPTM cang cao va muc do
doc nay anh huodng toi chiéu dai ré cac dong lua
DTM 1la khac nhau va trung binh chiéu dai ré nay
khéc biét c6 y nghia thong ke (p <0,5).

3.2. Danh gia kha niang chiu phén nhém (A*),
ciia cac dong luia PTM

321 Didanh gii khia nang chiu phén nhém
(AF?), dén chiéu cao cay cic dong hia PTM

Bang 4. Danh gia cac ndng do Al** dén chiéu cao cay cac dong lia PTM

Chiéu cao cay 7 NSXL (cm) (B) Trung
Nong do binh
AP@) | Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A1l |nongdo
A
30ppm | 31,4 | 33,1 | 34,5 | 30,7 | 383 | 336 | 359 | 352 | 352 | 40,0 | 332 | 350a
40ppm | 30,5 | 32,3 | 33,2 | 2908 | 37,3 | 322 | 349 | 340 | 340 | 388 | 31,9 | 33,9
50ppm | 29,7 | 30,8 | 31,9 | 285 | 36,1 | 30,9 | 33,0 | 368 | 32,8 | 380 | 307 | 327c
Trung
bi:i)cgfu 30,5ef | 32,0d (33,2cd | 29,7f |37,2b | 32,2d | 34,6c |38,0ab | 34,0c | 38,9a |31,9de
(B)
CV(%) = 4,74, LSDy05(A) = 0,79, LSDy05(B) = 1,51 va LSD, 45(AB) = 2,62
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Chiéu cao cay 14 NSXL (cm) (B) Trung

Néng do binh

3+ A N

AP@) | a1 | A2 | A3 | A4 | A5 | A6 | A7 | As | A9 | Al0 | A1l “Of(f)d‘-’

30ppm | 40,0 | 41,3 | 40,9 | 385 | 47,9 | 429 | 433 | 43,6 | 415 | 472 | 383 | 423a

40ppm | 394 | 40,6 | 40,2 | 37,8 | 47,2 | 424 | 42,6 | 43,0 | 409 | 46,6 | 37.6 | 41,7b

50ppm | 37,8 | 39,0 | 38,6 | 36,1 | 456 | 40,8 | 41,1 | 41,3 | 394 | 450 | 359 | 40,1c
Trung

binh chi€u | 504 11 40 3¢ |39,9cd| 37.5¢ | 46,92 | 42,0b | 42.3b | 42.7b | 40.6c | 46,32 | 37,3¢
cao cay
B)
CV(%) = 2,77, LSDO,OS (A) = 0,56, LSDO,OS(B) = 1,08 Vél LSDO,OS (AB) = 1,87

Chiéu cao cay 21 NSXL (cm) (B) Trung

Néng do binh

AP@A) | A1 | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | A11 |nongdd

A)

30ppm | 534 | 54,1 | 53,0 | 489 | 624 | 58,6 | 60,0 | 67,0 | 54,3 | 64,0 | 394 | 559a

40ppm | 56,2 | 48,8 | 545 | 483 | 61,6 | 588 | 58,9 | 66,0 | 52,2 | 63,2 | 386 | 552a

50ppm | 59,0 | 40,8 | 554 | 47,5 | 582 | 574 | 553 | 58,0 | 462 | 603 | 351 | 52,1b
Trung

b‘:::fc};l;“ 56,2de | 47,9 | 54,3¢ | 48,2¢ |60,7bc |58,3cd | 58,1d | 63,7a | 50,9f |62,5ab| 37,7h
B)
CV(%) = 5,09, LSDy05(A) = 1,36, LSDy05(B) = 2,61 va LSD, 45(AB) = 4,52

Ghi chu: Cic gia tri trung binh trong cung mot cét co chir cai di kem khac nhau thi khac biét co y

nghia thong ké ¢ muc p < 0,05 (do tin cy 95%).

Kha niang chong chiu doc nhom & cac dong
lua DTM duoc danh gia ¢ chi tiéu trung binh chiéu
cao cay so voi DC1 1a giong chuin khang (AS
996). Két qua cho thay, cac dong lua PTM déu bi
anh hudng nong do cta doc nhom. Chiéu cao cay
gitta cac dong lia DPTM & cac nong do AP** dao
dong tur 28,5 - 40,0 cm; 35,9 - 47,9 cm; 35,1 - 67,0
cm, & 7, 14, 21 NSXL, trung binh chiéu cao cay cua
cac dong lua DPTM bi anh huong nghiém trong boi
cac nong do doc nhom AP khi kéo dai thoi gian x
1y, khac biét chiéu cao cay & cac thoi gian xtt ly ¢
anh hudéng voi nhau, diéu dé cho thay, cac dong
lta PTM c6 kha nang chong chiu ng¢ doc nhom &
mtuc d6 khac nhau.

Trung binh chiéu cao cay lua dao dong tir 29,7
- 38,9 cm; 37,3 - 46,9 cm; 37,7 - 63,7 cm, ¢ 7, 14, 21
NSXL, trung binh chiéu cao cay ctia PTM 89 va
DTM 214 khac biét khong cé y nghia so véi BDC 1
(AS 996) nhung khéc biét c6 y nghia thong ké so
voi DC 2 (IR 29). Piéu nay minh chimg 2 dong lua
DTM trén c6 kha nang khang doc nhom tuong
duong voi giong chudn khang AS 996.

Trung binh chiéu cao cay lda & cac nong do
dao dong tur 32,7 - 35,0 cm; 40,1 - 42,3 cm; 52,1 -
55,9 cm, & 7, 14, 21 NSXL. O néng do doc nhom
AP cao, hau hét cac dong lua DPTM va 2 giong DC
déu bi anh huodng, trung binh chiéu cao cay cua
cac giong laa DTM bi anh hudéng nang khi néng
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d6 doc nhom Al* & mtc cao va trung binh chiéu

cao cay gitta cac nong do, khac biét c6 y nghia

thong ké (p <0,05).

322 Danh gii khia nang chiu phén nhém

Bang 5. Panh gia cdc néng do Al** dén chiéu dai ré cac dong lia PTM

(AF’) dén chiéu dai ré cic dong lia PTM

Chiéu dai ré 7 NSXL (cm) (B) Trung
Néng do binh
3+ A A
AP | a1 | A2 | A3 | A4 | A5 | A6 | A7 | AS | A9 | Al0 | Al no?i) a5
30 ppm 9,2 9,7 9,4 7,3 12,3 | 10,6 8,5 8,3 8,3 12,6 | 10,1 10,1a
40 ppm 9,0 9,6 9,2 7,1 12,0 | 10,3 8,3 12,8 81 12,5 9,9 9,9a
50 ppm 8,0 7,4 8,1 6,0 10,6 8,8 7,3 11,3 6,5 11,4 7,8 8,5b
Trung
binh 1 g 7de | 89d | 89d | 6,8¢ | 11,6a | 9.9¢ | 8.0ef | 10,8 | 76f | 12.2a | 9.3cd
chiéu dai
ré (B)
CV(%) = 8,35, LSDO,Os(A) = 0,38, LSD0,05(B) = 0,73 Vé. LSD0,05 (AB) = 1,27
Néng do Chiéu dai ré 14 NSXL (cm) (B) Trung
AP binh
@ | AL | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al0 | Al n"?i)d‘-’
30 ppm 148 | 13,9 | 165 | 11,5 | 18,7 | 151 | 12,4 | 18,5 | 13,0 | 17,7 | 10,9 14,8a
40 ppm 13,4 | 12,1 | 14,7 9,7 16,9 | 13,5 | 11,1 | 16,7 | 11,2 | 16,6 9,4 13,2b
50 ppm 11,3 9,3 12,3 8,0 13,3 | 11,1 9,6 14,4 8,7 14,6 7,0 10,9¢
Trung
Emh .. | 13,2c | 11,7d | 145b | 9,7f | 16,3a | 13,2 | 11,1e | 16,5a | 11,0e | 16,3a | 9,1g
chiéu dai
ré (B)
CV(%) = 4,37, LSDy 05(A) = 0,28, LSDy 05(B) = 0,53 va LSDy 05 (AB) = 0,92
Néng do Chiéu dai ré 21 NSXL (cm) (B) Trung
AP binh
nong do
() Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 | All )
30 ppm 16,6 | 156 | 183 | 13,5 | 20,3 | 16,9 | 14,3 | 20,2 | 14,5 | 19,6 | 12,7 16,6a
10
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40 ppm 14,2 | 126 | 156 | 10,7 | 16,7 | 14,2 | 124 | 175 | 11,6 | 17,5 | 10,1 13,9b
50 ppm 129 | 106 | 13,8 | 96 | 148 | 124 | 11,0 | 157 | 9,9 16,1 8,2 12,3c
Trung

Emh_ 14,5¢ | 12,9d | 15,9b | 11,2f | 17,3a | 14,5c | 12,6d | 17,8a | 12,0e | 17,7a | 10,3g

chiéu dai

ré (B)

CV(%) = 4,03, LSDO,OS(A) = 0,28, LSD0,05(B) = 0,54 Vé. LSD0,05 (AB) = 0,94

Ghi chu: Cic gid tri trung binh trong cung mot cét co chir cdi di kém khac nhau thi khac biét co y

nghia thong ké ¢ muc p <0,05 (do tin cay 95%).

Chiéu dai ré cta cac dong PTM & cac nong do
xtr ly doc nhom APP* dao dong tix 6,5 - 12,6 cm; 7,0 -
18,5 cm; 8,2 - 20,3 cm, & 7, 14, 21 NSXL, chiéu dai
ré cta cac dong DTM bi anh huéng boi doc nhom
AP* & mittc khac nhau, diéu nay minh chimg & moéi
dong lia PTM c6 dac tinh chong chiu khac nhau &
cac thoi diém xt ly.

Trung binh chiéu dai ré cta 2 dong DTM 89,
DTM 214 dao dong tir 7,6 - 12,2 cm; 9,7 - 16,5 cm;
10,3 - 17,8 cm, & 7, 14, 21 NSXL, khac biét khong
c6 y nghia thong ké so voi BC 1 (AS 996), ching
to 2 dong lua nay c6 kha nang phan tng chiu duoc
doc nhom tuong doi tot & cac giai doan xit ly
(Bang 5).

O cac nong do doc nhom voi thoi diém xt Iy
khac nhau, trung binh chiéu dai ré dao dong tir 8,5
-10,1 cm; 10,9 - 14,8 cm; 12,3 - 16,6 cm, ¢ 7, 14, 21
NSXL, trung binh chiéu dai ré cac dong PTM bi
anh hudng khi tang néng do doc nhom lén, va mic
ting néong do doc nhom lam cho chiéu dai ré thay
d6i khac biét co y nghia thong ke (p < 0,05).

4. KET LUAN

Két qua danh gia kha nang chiu phén dén qua
trinh sinh trudng va phat trién cta cac dong laa
moi DTM giai doan dé nhanh (lua 15 - 40 ngay sau
sa), trong moi truong nhan tao & 7, 14, 21 NSXL
doc sit Fe?* (& cac nong do 300 ppm, 400 ppm, 500
ppm) va doc nhom Al* (& cac nong do 30 ppm, 40
ppm, 50 ppm) cho thay, dong lua DPTM 89 va DPTM
214 c6 kha nang chiu doc sat Fe?* & nong do 400
ppm va doc nhom AP** 40 ppm & 14 NSXL. bay 1a
co s& tién dé cho viéc nghién ctru nhimg

dong/giong Iia moi c6 kha nang chiu phén t6t cho
vung Dong Thap Muoi.
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EVALUATION OF ACID CONDITION - TOLERANCE ABILITY
OF NEW DTM RICE LINES IN DONG THAP MUOI REGION

Nguyen Van Manh', Lam Van Dua?, Pham Thanh Nhan?,
Le Thi Kim Loan!, Nguyen Thi Kim Hien', Le Thi Tuyet Hanh!, Dinh Thi Thu Ha!
!Dong Thap Muoi Agricultural Research and Development Center
“Tan Hung District Department of Agriculture
Summary

The Cuu Long river delta has over 1.5 million hectares of acid soils, of which group holds an
important position in Vietnam rice production. Iron and aluminum toxicity in acid soils is very
common and has been studied in many countries around the world, but in Vietnam there is very
little research related to the essence of iron and aluminum toxicity problem. Meanwhile, research
on rice varieties tolerant to iron alum Fe? and aluminum alum AI** plays a main role in increasing
productivity, quality and adding more genetic resources to the acid - tolerant rice variety in future
research. Research results on the effects of iron alum Fe? and aluminum alum AI**
concentrations in Yoshida nutrient solution after 7, 14, 21 days application on the growth and
development of new rice varieties DTM in the Dong Thap Muoi region showed the two rice
varieties, DTM 89 and DTM 214, have been identified that can tolerate iron alum Fe? at a
concentration of 400 ppm and aluminum alum AP* at a concentration of 40 ppm at 14 days after
application. This is the good result for adding new rice varieties that are tolerant to acid soil in
Dong Thap Muoi region.

Keywords: Iron alum, aluminum alum, alum - tolerant rice varieties.
Nguoi phan bién: TS. Chu Van Hach
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THANH PHAN DINH DUGNG cU CUA MOT SO MAU
GIONG KHOAI MON SO VUNG DONG BAC BO VIET NAM

Pao Thi Sen”", Chu Thi Thu Ngoc’,

Pao Thi Van Anh?, Lé Thj Tuyét Mai!, Nguyén Xuan Viét!

TOM TAT

O Viet Nam, Pong Bic bo 1a mot trong nhing viing trong khoai mon so kha phé bién. Tuy nhién,
hau hét cac mau nguon gen khoai mon so tai day chua duoc danh gia day da vé thanh phan dinh
duong chinh ctia ct. Nghién ctru nay tién hanh danh gia vé mot s6 chi tiéu hinh thai ¢ va thanh
phan dinh dudng cti 75 mau giong cta cac ngudn gen khoai mon so duoc thu thap tai viing Dong
Bac bo. Két qua cho thdy, c6 st da dang vé hinh thai ciing nhu thanh phan dinh dudng trong cu:
C6 2 dang mau sic chéom ct 1a hong va trang; chéom ct trang chiém 64,0%; khoi lwong ct cai trung
binh trén 93 g; chiéu dai ct cai dat trung binh 7,13 cm, dao dong tir 0,4 - 13 cm; chiéu rong ct
trung binh dat 4,52 cm, dao dong 2,15 - 8,68 cm; ham luwong chat kho dao dong tir 10,3 - 40,74%;
ham luong protein hoa tan téng so tir 0,25 - 5,07% khoi luong tuoi; lipid chiém ti ¢ thap, dat 0,46 -
1,48%; ham luong duong khtt trong khoang 1,48 - 32,38 mg/g; duong tan téng s6 dao dong tir 2,08
- 68,64 mg/g; polysaccharide chiém khoang 32,89 - 148,04 mg/g khoi luong kho. Mot s6 mau
giong c6 tiém nang cao nhuw: 19-1001 (khoai so Yén Quang, Nho Quan, Ninh Binh), 1005 (Phudc
dam, Quang Binh, Ha Giang), 11545 (Hau danh, Na Hang, Tuyén Quang), 11034 (khoai so nui,
Thach An, Cao Bang), 28269 (khoai nuong, Son Duong, Tuyén Quang), 28325 (Phuéc hom, Ham
Yén, Tuyén Quang)... c6 y nghia lon cho phat trién san xuét va lai tao giong.

Tt khoa: Khoai mon so (Colocasia esculenta (L.) Schott), ham luong duong khir, dinh duong cu.

1. AT VAN BE

Khoai mon so cé tén khoa hoc 1a Colocasia
esculenta (L.) Schott thuoc chi Colocasia, 1a mot
trong nhing chi quan trong nhat ctia ho Ray
(Araceae) [1]. O Viét Nam, khoai mon so duoc
trong cht yéu tai khu vuc phia Bac. Vung Dong
Bac c6 vi tri dia ly va dia hinh kha phtc tap, khi
hau nhiét d6i gi6 mua 4m gép phan tao nén su da
dang vé tai nguyén di truyén thuc vat noi chung
cting nhu khoai mon so noi riéng. Cac nghién ctu
cho thay, trong ct tuoi khoai mon so, nuéc chiém
63 - 85%, ham luong tinh bot cao, cé thé lén toi trén
77,9%; 4/5 trong do 1a dang cau truc amylopectin
va 1/5 la amylose [2, 3]. Thanh phan protein trong
ctit khoai mon so chiém khoang 7 - 11% khoi luong
kho. Protein ctia khoai mon so véi thanh phan
chita nhiéu amino axit can thiét cho co thé nhu
leucine, arginine, valine va phenylalanine. Chat

! Truong Dai hoc Su pham Ha N§i
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béo trong ct khoai mon so rat thap, dudi 4% bao
gom chu yéu cac lipid ctia mang té bao [4]. Trong
ctt con chira khoang 0,3 - 3,8% chat xo [4]. Chat xo
c0 vai tro trong qua trinh tiéu hoa nhu lam cham
st tieu hoa thuc phdm va su hap thu cac chat dinh
dudong, tao cam giac no, lam gidm cholesterol
trong mau. Ngoai ra, con chita nhiéu nguon
khoang tot cho sic khée nhw: Sat (8,66 - 10,8
mg/100 g), canxi (31 - 132 mg/100 g), natri (82 -
1.521,34 mg/100 g), magie (118 - 415,07 mg/100
g), phospho (72,21 - 340 mg/100 g), kem (2,63
mg/100 g), dong (1,04 mg/100 g), ngudn kali doi
dao (2.271 - 4.276,06 mg/100 g) [4] va mot luong
nhé vitamin C, B1, B2.

Trong nhitng nam gan day, do su thay déi vé
muc dich st dung dat & viing nong thon, qua trinh
do thi hoa da dan dén nhiéu giong khoai mon so
da trong trot va thich nghi tai nhiéu viing sinh thai
ctia nuoc ta bi mat dan. Tir thuc t€ nay, nhiéu
nghién ctu thu thap cac mau nguon gen khoai ban
dia da duoc thuc hién. Tuy nhién, cac mau khoai
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mon so chua duoc danh gia day da vé thanh phan
dinh duong cu, chua duogc tu liéu hoa phuc vu bao
tén, khai thac va phat trién kinh té - san xuét.
Trong nghién ctru nay, da danh gia vé mot so chi
tiéu hinh thai va dinh dudng ca cta 75 mau giong
khoai mon so tir viing Dong Bac bo trong tap doan
gen khoai mon so mién Bic, Viét Nam, nham cung
cap nhing te lieu co ban vé thanh phan dinh
duong cuia ci khoai mén so.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

2.1.1.Vat lieu

St dung 75 mau giong khoai moén so
(Colocasia esculenta (L.) Schott), c6 nguon goc
thu thap tai vung Dong Bac bo, thuoc tap doan gen
khoai mon so mién Biac dang bao ton tai Trung
tam Tai nguyén thuc vat. Ci ctia méi ngudn gen
duoc cung cap tir dé tai “Nghién cuu dinh gid va
phat trién nguon gen khoai mon so mién Bac Viét
Nam”, ma s6 NVQG-2019/DT.05.

2.1.2. Pia diém, thoi gian nghién cuu

banh gia dac diém hinh thai ci cta cac mau
giong duoc tién hanh tai Phong thi nghiém Di
truyén - Hoa sinh, Khoa Sinh hoc, Truong Dai hoc
Su pham Ha No¢i. Danh gia chi tiéu lien quan dén
chat luong ct tai Phong thit hoat tinh sinh hoc va
Phong thuc hanh di truyén - Ho4 sinh, Khoa Sinh
hoc, Truong Dai hoc Su pham Ha Noi. Thoi gian
nghién ctru: Tir thang 2 nam 2019 dén thang 4 nam
2021.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap xdc dinh hinh thai cu

Mo ta dac diém hinh thai ct khoai mon so
(khoi lugng va kich thudc ¢, mau sic ron ct) tién
hanh theo huéng dan mo ta ban dau cac nguon
gen khoai mén so ctia Trung tam Tai nguyén thuc
vat [5]. Khéi luong ct twoi duoc can bang can ky
thuat, kich thudc dai, rong ct duoc do bang thudc
kep Panme.

222 Phuong phdp xdc dinh ham lrong chat
kho cua cu

Thu ct cai khoai mén, ci con khoai so cé
duong kinh ct t6i thiéu 4 cm, rita sach, thuc hién it
nhat trén 3 ct khac nhau. Trén méi cu, tién hanh

b6 doc chia thanh 4 phan tuong déi déu nhau. Can
mau tuoi bang can phan tich, sau d6 dem siy &
nhiét do 105°C trong 30 phut roi ha nhiét d xuéng
60°C dén khi khoi luong khong doi.

Ham luong chat kho (%) = (Khoi luong chat
kho x 100) /khoi luwong tuoi.

2.2.3. Phuong phap dinh Irong protein hoa tan

tong so

Ham Ilwong protein duoc xac dinh theo
phuong phap cta Bradford (1976) [6], voi chat
chuén 12 albumin. Tién hanh thu ct twoi, m6i mau
lay 3 ctt khac nhau, méi ct 1dy 1 1at theo chiéu doc
ct, tién hanh can mau roéi nghién mau trong NaOH
0,1 N. Sau d¢ ly tam, thu dich, ghi lai thé tich dich,
dan nuoc dén thé tich thich hop (V). Dich thu
duoc tién hanh do trén may quang phé Biotek
(My) & budc séng 595 nm.

Téng ham luong protein hoa tan téng s6 (M)
ctia G (g) mau tuoi duoc tinh theo cong thic:

ax10 7% =V
M (mg/g) = ————

Trong d6: a la néng do protein trong mau suy
ra tir duong chudn (mg/ml); G la khoi lwong mau
(g); V 1a thé tich dung dich tach chiét protein hoa
tan téng s6 (ml). Ham luong protein (%) trén khoi
luong twoi duoc suy ra tir ham luong mg/g.

2.2.4. Phuong phdp dinh lirong duong khi,
duong tan tong sé va ham lirong polysaccharide

Ham lwong dwong khir ty do dugc xac dinh
bang phuong phap phan Gng voi acid
dinitrosalicylic (DNS) theo Miller (1959) [7], st
dung duong glucose chuin c6 nong do 0; 0,25; 0,5;
0,75 va 1 mg/ml. Ham lwong duong khtt tu do ctia
dich duoc xac dinh bang do trén may quang phd
Biotek (My) & budc song 540 nm.

Chuén bi dich dem dinh lwong duong kht
bang cach nghién 1 g mau kho trong 10 ml H,O.
Lay dich da nghién di ly tam ¢ 10.000 vong/phut,
thoi gian 5 phut.

Ham luong duong tan téng s6 duoc xac dinh
bang phuong phap thuy phan dich chiét bang HCL
Tién hanh xac dinh ham luwong duong khir sau
thuy phan bang phuong phap phan tng voi axit
dinitrosalicylic (DNS).
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Ham luong polysaccharide: Phan cian khong
tan thu duoc sau ly tAm sé bé sung HCl 5%; dun
cach thay (95°C, 3 gio), thit mau bang thuoc thi
Lugol dé€ xac dinh polysaccharide da thay phan
hoan toan thanh dwong. Sau do ly tam, thu dich,
trung hoa biang NaOH 20% ghi lai thé tich (V).
Tién hanh xac dinh ham luwong duong khir sau
thuy phan bang phan tng voi axit dinitrosalicylic
(DNS), qua d6 xac dinh ham luong polysaccharide
co trong mau.

Ham luong polysaccharide trong 1 g mau
duoc tinh theo cong thic:

o X XV x09
X= e (mg)

Trong do: a la s6 mg duong khtr ¢ trong mau
do; n 1a hé so6 pha loang; V 1a thé tich dich pha; 0,9
1a hé s6 chuyén déi tir duong thanh tinh bot; G 1a

s6 g bot mau ban dau.
2.2.5. Phuong phap dinh Irong lipid

Ham luong lipid duoc xac dinh bang phuong
phap Soxhlet theo Pham Thi Tran Chau va cs
(1998) [8]. Ham luong lipid duoc x4c dinh bang
cong thiec:

. tm — Gc
-
Trong do6: X 1a ham luong lipid trong nguyén
lieu & do kho tuyet doi (g); Gm la khoi luong goi
mau & do kho tuyet doi (g) (mau + gidy goi); Ge la
khoi luong gbi mau da chiét rut lipid & do kho
tuyét doi (g) (mau + gidy goi); G la khoi luong mau
dem phan tich (g).

2.2.6, Phuong phap thong ké va xit Iy so liéu

100

S6 lieu phan tich ham luong mot s6 thanh
phan hoa hoc trong ct duoc xt Iy théng ké bang
phan mém Microsoft Excel 2016, s6 lieu duoc biéu
dién 1a gia tri trung binh cta 3 lan lap lai do lech
chuén (SD).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hinh thai ct cta cac mau giong khoai
mon so nghién ctu

Nghién ctru tién hanh danh gia vé khoi luong
va chiéu dai, chiéu rong ctia cAc mau ci, mau sic
ron ca (s6 lieu khong thé hién). Thong ke vé
luong mau giong khac nhau vé muc do biéu hién
kich thudc va khéi luong ct duoc thé hién & bang 1.

Bang 1. Thong ké theo mutc biéu hién khoi lwong va kich thudc ¢l ciia cic mau giong

Ngférz II::E iﬁrfnil?:a?;c Khoi luong ct céi (g) | Chiéu dai ct céi (cm) Chieu E((;)rrrlf)g ct cdi

Gia tri <55 < 5,05 <3,5

Mic 1 S6 luong 19 12 8
Tile % 25,33 16 10,67

Gia tri 55 <x <100 5,05 <x<10,3 3,5<x<5,2

Mtc 2 S6 luong 31 52 o4
Tile % 41,33 69,33 72,00
Gia tri > 100 >10,3 >5,2

Mtc 3 S6 luong 25 10 13
Tile % 33,33 13,33 17,33

Toéng s6 mau 75 75 75

Gia tri trung binh 93,78 7,13 4,52
Gia tri lon nhat 254,17 13 8,80

Gia tri nho nhat 29,14 0,4 2,15

bo lech chuin 6,93 2,26 0,99
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a. Khoai mon Lang Son

b. Khoai so Yén Quang, Nho Quan, Ninh Binh

Hinh 1. Hinh thai ct mét s6 mau

Bang 1 cho thay, cac mau giong cé khai luong
cu céi trung binh trén 93 g. Trong do, c6 5 mau c6
khoi luong ct trén 150 g va c¢6 9 mau cé khoi
luong ct céi trén 200 g. Chiéu dai ca cai cua 75
mau giong dat trung binh 7,13 cm, do léch chuin
1a 2,26 cm. Chiéu dai thuc t€ dao dong tir 0,4 - 13
cm. Co 8 mau giong c6 chiéu dai cu trén 10,3 cm,
chiém 11,43%; 12 mau giong co6 chiéu dai ct dudi
5,05 cm, chiém 16,0%; con lai 52 mau giong co
chiéu dai ct tur 5,05 - 10,3 cm, chiém 69,33%. Chiéu
rong cl cai ctia 75 mau giong nam trong khoang
2,15 - 8,68 cm, dat trung binh khoang 4,52 cm, do
léch chuén 1a 0,99 cm. Trong so6 cac mau nghién
ctru c6 14,29% cu giong cé co chiéu rong cu trén
52 cm (13 mau); 72,0% ct giong c6 chiéu rong

trong khoang 3,5 - 5,2 cm (54 mau) va 10,67% cu
giong co chiéu rong ct dudi 3,5 cm (8 mau). Mot
s6 mau giong c6 khai luong va kich thudc lon nhu
giong Hau dang (28208), Phuoc hom (28332),
khoai mon Lang Son, mau ctt Hau danh (11698) c6
khoi luong thap nhat 1a 29,14 g, kich thudc khoang
4x 4 cm.

3.2. Him lugng dinh duong cii

Nghién cttu tién hanh danh gia cac chi tiéu
ham lwong chat kho, lipid, protein hoa tan tong
s0, polysaccharide, duong khtt, duong tan trong
mau cu clia 75 mau giong khoai mon so thu thap
& khu vuc Dong Bac bo. Két qua thé hién & bang
2va3.

Bang 2. Thong ké theo mitc do biéu hién ham legng chat kho, lipid, protein ctia cic mau giong

Nhom méau giong theo mtrc % % mg/g
bi€u hi¢n cta tinh trang Chit kho Lipid Protein
Gia tri <20 <1 <10
Muc 1 S6 luong 28 9 33
Tile % 37,33 12,00 44,00
Gia tri 20 <x <40 1<x<2 10 <x <30
Mtc 2 S6 luong 44 58 23
Tile % 58,67 77,33 30,67
Gia tri > 40 >3 > 30
Miic 3 S6 luong 3 8 19
Tile % 4,00 10,67 25,33
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Téng s6 mau 75 75 75
Gia tri trung binh 24,55 1,48 16,05
Gia tri 1on nhat 40,74 2,82 50,68
Gia tri nho nhat 10,30 0,46 2,49
bo lech chuin 1,27 0,12 1,08

Ham lrong chat kho

Két qua vé ti 1é phan tram gitra khoi luong kho
so voi khoi luong kho ctia cit & 75 mau giong khoai
mon so nghién ctu thé hién & bang 2 cho thay, su
dao dong kha lon gita cac mau tir 10,3 - 40,74%.
Trong d6, ham luong chat kho trong cu cai cta
mau Bo coi 6c (T.17663) 1a cao nhat, chiém toi
40,74%; mau Hau (28349) c6 ham luong chat kho
thap nhat 1a 10,3%. Ham luong chat kho trong cu
dao dong trong khoang 20 - 40% chiém ti 1é nhiéu
nhat voi 44/75 mau (568,67%); c6 3 mau ham luong
chat kho trén 40% la giong khoai mon Van dau
(28259), B coi oc (T.17663) va 1001. Ham luong
chat kho trung binh khoang 24,55%. Nghién ctru
ctia Huang va cs (2007) ciing da chi ra mot so yéu
to chinh anh hudéng dén ham luong nudc trong cu
khoai moén so nhu nguon gen, diéu kién sinh
truong va thoi gian thu hoach [9]. So véi cac nhom
cay thu ca bot, ham luong nuéc trong cu Kkhoai
mon so thiap hon so voi khoai tay (77%), ct tu
(75%), khoai lang (68%) va sian (60%). Do c6 ham
luong nuoc kha cao trong ct tuoi nén khi dé khoai
mon so lau trong diéu kién thuong khoi luong ci
giam di dang ké.

3.2.1. Ham lirong lipid

Bang 2 cho thdy, ham luong lipid trong mau
ctt khoai mon so 1a thap, dao dong trong khoang
0,46 — 2,82%. Ham luong lipid trong ct cta cac 75
mau giong khoai mon so nghién cttu phan 16n nim
trong khoang 1 - 2% (58/75 mau, chiém 77,33%).
Mot so6 it mau ctt khoai mon so c6 ham luong lipid
thap dudi 1% (9/75, chiém khoang 12,00%), hoic
cao trén 3,0% (8/75, chiem khoang 10,67%) nhu
mau Ruong hu (28230) va Bo coi 6c (T.17663).
Nhin chung, ham luong lipid trong cac mau ct
khoai mon so 1a thap, day cing la dic diém chung

ctia cac loai luong thuc 14y ct nhu khoai tay (dudi
1%), khoai lang (2 - 3%), san (2%).

Két qua nay tuong tu voi két qua nghién ctu
ctia Moon va cs (2010), khi phan tich ham luwong
lipid trong cu cta 3 giong khoai moén so & Han
Quoc la Altoran, Josaengjong va Jaeraejong lan
luot 1a 2,3; 0,96; 0,99% [10]. Ngoai ra, trong thanh
phan lipid khoai mon so c6 chtta nhiéu axit béo c6
gia tri nhu linoleic axit (46,5 - 51,4%), palmitic axit
(21,7 - 25,8%), oleic axit (12,3 - 18,7%) va 2/3 téng
sO axit béo 1a axit béo khong bao hoa. Diéu nay
cho thdy, v6i ham luong lipid thdp va phan lén la
cac axit béo khong bao hoa nén day sé la mot
nguén thuc phdm thich hop cho cac déi tuong béo
phi.

3.2.2. Hiam lirong protein

Ham luong protein hoa tan téng s6 trong ct
clia cac mau khoai mon so nghién ctu dao dong
trong khoang 2,49 - 50,68 mg/g. Ham luong
protein hoa tan téng so trong ct cta 75 mau
giong khoai mon so nghién ctru phan 16n duéi 10
mg/g, twong duong 1% khoi luong tuoi (33/75
mau, chiém 44,00%). Mau Hau doi (10158) co
ham luong protein hoa tan téng s6 cao trén 50
mg/g (1/75, chiém khoang 1,33%). Nhiéu nghién
ctru ciing bao cdo vé ham luong protein tho téng
s6 chiém 0,5 - 3% khoi luong tuoi, dao dong trong
khoang 5 - 10% khoi luong kho [10 - 12]. Két qua
nghién cttu nay cho thay, ham luong protein hoa
tan téng s6 trong mau ct cac mau nghién ctu
chiém ham luong kha cao so voi cac cay ldy ca
khac. Bén canh d6, cac nghién ctu ciing chi ra
protein trong ctt khoai mon so chita hau hét cac
loai axit amin thiét yéu. C6 17 loai axit amin duoc
tim thay trong ca 3/3 mau ct khoai mon so tai
Han Quoc theo phan tich ctia Moon va cs (2010),
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cac amino axit chiém ham luwong cao bao gém:
Aspartic axit, glutamic axit, leucine, serine [10].

3.2.3. Him liong carbohydrate

Trong phan 1on cac loai ct thi vat chat du trie
cht yéu 1a tinh bot. Bén canh do, trong ct1 ton tai mot
luong nho carbohydrate & dang monosaccharide,
oligosaccharide co tinh khtt. Bang 3 thé hién ham
luong carbohydrate clia cAc mau c.

Bang 3. Thong ké muc biéu hién ham liong carbohydrate ctia cAc mau giéng

Nhom mfgatgi(l)l rgjgg‘tﬁéu hién Puong kit (%) Duong t(a(l)/(r); téng so Polysaccharide (%)
Gia tri <10 <20 <65
Muc 1 S6 luong 46 29 18
Tile % 61,33 38,67 24,00
Gia tri 10 <x <20 20<x<35 65<x<78
Mtc 2 S6 luong 24 28 33
Tile % 32,00 37,33 44,00
Gia tri > 20 > 35 > 78
Mitc 3 S6 luong 5 18 35
Tile % 6,67 24,00 46,67
Téng s6 mau 75 75 75
Gia tri trung binh 9,31 27,22 70,19
Gia tri lon nhat 32,38 68,64 81,85
Gia tri nho nhat 1,48 2,08 32,89
bo lech chuin 0,36 0,93 1,21

3.2.4. Ham lirong duong khir tir do

Puong khtr 1a nhom duong co goc aldehyde
hoac ketone tu do. Puong khtt lién quan dén kha
nang tao ngot, tao mau va tao mui thom cho cac
loai thuc phdm. Puong khir lam ting kha nang hut
am, tao chat két tinh va ting kha nang lén men
cho thuc phdm. Két qua phan tich luong duong
khtr dua trén phuong phap DNS duoc thé hién &
bang 3 cho thay, luong duong khir ctia cac mau
khoai mén so nghién ctu twong do6i thap, trung

binh dat 9,31 mg/g (twong duong khoang 1% khoi
luong kho). Co mot s6 nhom cé luong duong khir
cao trén 20 mg/g nhu mau Hau pun (28335) dat
32,28 mg/g. Cac nghién cttu cting chi ra cac loai
duong khtr tu do trong ctt khoai mon so bao gom
ca fructose, glucose co ti lé tuong duong nhau
[10], ham luong duong khit trong ct c6 y nghia
d6i voi nguoi can ché do an kieng doi voi duong,
hoac giup danh gia matc d6 hoat dong sinh ly co
thé thuc vat.
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3.2.5. Ham lirong duong tan tong so

Puong tan téng s6 bao gom ca nhom duong
kht va duong khong khit (khéng chira nhom
aldehyde hoac ketone tu do). Ham luong duong
tan tong sO trong ct ctia cac mau phan tich dao
dong tir 2,08 — 68,64 mg/g, tuong duong khoang
0,2 — 6,8% khoi luong kho. Xét vé trung binh, 75
mau nghién cttu c6 luong duong tan téng so dat
trung binh 27,22 mg/g. Cac mau cé luong duong
tan téng sO cao tréen 60 mg/g nhu Hau pun
(28335), Hau (10162 va 28349), Phudc hom (28347),
Phuoc bay (28348). Ham luong nay cing tuwong
duong vé6i mau ct khoai mon so ¢ Viet Nam va
tren thé gioi nhu & mau khoai so som Ha Bac 1a
3,9%, khoai mon rudt trang 1a 2,15%, khoai mon tau
la 2,03% [11]. Cac duong tan chi yéu bao gom:
Fructose, glucose va sucrose voi ham luong trung
binh khoang 3 - 4% [10].

3.2.6. Ham luong tinh bot

Ham lwong polysaccharide trong cu cuia cac
mau khoai moén so cao, gia tri trung binh dat
70,19%. Cac gia tri dao dong trong khoang 32,89 -
81,85%. Trong do, c6 35 mau c6 ham luong
polysaccharide trén 78%. Két qua nay twong déng

voi két qua nghién cttu ctia Nguyén Phuong (2010)
[11]. Cac nghién ctu vé dinh duong ciing cho
thay, luong carbohydrate ctia khoai mon so dao
dong khoang 25,2 - 26,5 g/100 g phan an duoc,
thap hon & khoai lang (28,5 g/100 g), san (36,4
g/100 g) va cao hon khoai tay (20,9 g/100 g), ct tix
(21,5 g/100 g). Ham luwong polysaccharide duoc
coi 1a chi s6 quan trong nhat dé danh gia chat
luong dinh dudng cu.

Qua phan tich cac chi tieu dinh duong cta 75
mau nguon gen khoai mon so nghién ctru, trong
d6 c6 mot s6 mau c6 ham luong dinh duong néi
bat trén chi tiéu vé ham luong duong tan, dudng
khtr va polysaccharide thé hién & bang 4 nhu
giong 19 - 1001 (Yén Quang, Nho Quan, Ninh
Binh), 11545 (Hau danh, Na Hang, Tuyén Quang)
vuot troi trén ca 6 chi tieu dinh duong danh gia;
mau 11034 (khoai so nui, Thach An, Cao Bang),
28269 (khoai nuong, Son Duong, Tuyén Quang),
28325 (Phuéc hom, Ham Yeén, Tuyén Quang) vuot
troi 5/6 chi tiéu, 1a nhimg giong dac biét tiém
nang, co6 y nghia quan trong trong viéc khai thac,
ché bién, cong tac lai tao giong...

Bang 4. Thdng ké cic mau giong cé tiém ning vé mot s thanh phan

dinh duong trong ct
i | Hamtome. am e amtome |0 |G o
nguén gen chatkho (%) | lipid (%) | protein (%) (mg/g) (mg/g) %
10162 13,0943,24 | 1,12+0,05 | 38,67+0,98 | 62,03+0,92 | 14,10+0,52 | 76,43+0,44
19-1001 26,81+150 | 1,22+0.02 | 34,48+087 | 25,11+0,41 | 19,95+054 | 74,22+0,67
11545 26,48+1,32 | 1,51+0,03 | 48,88+1,62 | 40,46+0,21 | 15,12+ 0,64 | 79,30+0,85
10034 18,3+5,6 | 1,58+0,01 | 26,72+2,72 | 31,31+1,66 | 14,65+1,04 | 78,99+0,14
11937 23,76+0,9 | 1,91+0,03 | 4,33+1,92 | 57,53+1,94 | 15,65+2,54 | 78,46+0,65
28269 16,84+0,37 | 1,96+0,12 | 28,58+2,75 | 54,14+0,65 | 13,25+1,26 | 78,17+1,79
28325 18,96+4,87 | 1,56+0,02 | 29,13+1,74 | 37,88+1,65 | 15,16+0,41 | 74,66+0,18
28335 12,3240,23 | 0,9+0,01 | 32,31+0,87 | 65,27+0,54 | 32,38+1,87 | 72,29+0,43
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98347 | 11,8140,87 |149:025 | 29402 | 67056042 | 21,54+0,16 | 76,84+0.21

28348 | 31,6742,24 | 1774012 | 14,24+042 | 68,64+1.23 | 148+1.26 | 77.97+0,17

28191 | 22.38+0,66 | 1,77+0,2 | 446+08 |44,16+1,57 | 1580+0,11 | 81,02+0,73
Giatritrung| ) o 148 16,05 27,92 9,31 70,19

binh
4. KET LUAN 3. Temesgene M, Retta N (2015). Nutritional

ba danh gia vé mot so chi tiéu hinh thai va
dinh duong ct ctia 75 mau giong khoai mon so
ving Dong Biac bo trong tap doan nguoén gen
khoai mon so mién Bac. Cac mau nay cé ham
luong chat kho dao dong trong khoang 10,3 —
40,74%, lipid 0,46 — 2,82% khoi luong kho, protein
hoa tan téng s6 dat 2,49 — 50,68 mg/g, dudng khir
tu do 1,48 — 32,38 mg/g khoi lwong kho, duong tan
tong s6 2,08 - 68,64 mg/g khoi luong kho,
polysaccharide 32,89 — 81,85%. Két qua gép phan
xay dung co so dit liéu mau nguon gen khoai mon
so Viét Nam.

ba xé4c dinh duoc mot s6 giong tiém nang vé
cac chi tieu ham luong chat kho, lipid, protein,
carbohydrate. Két hop danh gia cac chi tieu nay da
chon duoc mot s6 giong dac biét tiém nang, ndi
troi trén nhiéu chi tieu danh gia. Day ciing 1a di
lieu quan trong giup cac nha chon tao giong lua
chon vat liéu trong cong tac chon tao.
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EVALUATING NUTRITIONAL COMPOSITION OF SOME TARO ACCESSIONS COLLECTED IN THE
NORTHEAST PROVINCES OF VIETNAM

Dao Thi Sen?!, Chu Thi Thu Ngoc!, Dao Thi Van Anh?,
Le Thi Tuyet Mai!, Nguyen Xuan Viet!
! Hanoi National University of Education

Summary

Taro (Colocasia esculenta (L.) Schott) is a cultivated plant that is growing in popularity in the
Northeast of Vietnam. However, most of the taro accessions have not been fully evaluated for
their chemical composition. This study evaluated morphological characteristics and nutritional
components of 75 taro genetic resources collected in the Northeast provinces of Vietnam. The
results showed that there was a diversity of morphology as well as nutritional components in the
corms: 2 types of bulb tip color: Pink and white; white tip corm accounted for 64.0%; the average
taro corm weight was approximately 80 g; corm length averaged 7.13 cm; ranges from 0.4 - 13
(cm); Average corm width is about 4.52 cm, ranging from 2.15 - 8.68 cm; the dry matter content
ranged from 10.3 - 40.74%. Taro contains from 0.25 - 5.07% total soluble protein on a fresh weight
and 0.46 - 1.48% lipid; 1.48 - 32.38 mg/g reduced sugars, 2.08 - 68.64 mg/g total soluble sugars;
32.89 - 4.04 mg/g polysaccharide accounts for about on dry weight. Some taro accessions had
high potential such as: 19-1001 (Yen Quang, Nho Quan, Ninh Binh), 1005 (Phuoc Dam, Quang
Binh, Ha Giang), 11545 (Na Hang, Tuyen Quang), 11034 (Thach An, Cao Bang), 28269 (Son
Duong, Tuyen Quang), 28325 (Ham Yen, Tuyen Quang) were of great significance for the
exploitation and development of commodity production.

Keywords: Colocasia esculenta (L.) Schott, corm nutrition, reducing sugar content, taro.
Nguoi phéan bién: PGS.TS. Nguyén Thi Ngoc Hué

Ngay nhan bai: 7/8/2023

Ngay thong qua phan bién: 01/9/2023

Ngay duyet dang: 6/11/2023
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NGHIEN CUU HOAN THIEN KY THUAT NHAN GIONG
IN VITRO CAY TRAM GI0 (Melaleuca cajuputi Powell)
O TiNH THUA THIEN HUE

Hoang Huy Tu4n', Pham Cuong!, Lé Thi Thuy Nga?,

Toéng Phuoc Binh?, Nguyén Cao Danh? Ton Thét Ai Tin®*

TOM TAT

Nghién ctru nham hoan thién ky thuat tao cay con Tram gi6 (Melaleuca cajuputi Powell) bang
phuong nhan giong in vitro duoc thuc hién tai Cong ty Trach nhiém hiru han Nha nudc Mot
thanh vien Lam nghiép Tién Phong. Két qua nghién ctru cho thay, khit tring doan than mang
mam chéi 2 1an bang Javel 25% trong 5 phut va 10 phut cho ty 1é mau song tao chéi dat 89,6%. Moi
truong MS + 1 mg/1 BA + 30 g/1 duong + 6 g/1 agar + 1 mg/1 kinetin + 1 mg/1 BAP cho 6,5
chéi/cum va chiéu cao chéi dat 3,7 cm. Moi truong 1/2 MS + 15 g/1 duwong + 1,0 mg/1 NAA + 1
mg/1 IBA cho ty 1é ra ré trén 96,3% voi 3,7 ré/cay va chiéu dai ré 2,0 cm. Két qua nghién ctru giai
doan vuon wom cho thdy, thanh phan rudt bau 80% dat + 5% vo trau + 5% vo dau phong xay + 10%
phan chuéng hoai, che sang 75% trong 30 ngay dau, tuéi phun suong tu dong 6 phut phun 1 1an va
thoi gian phun trong 10 gidy cho cho ty lé cay song cao dat trén 89,3% sau 6 thang wom trong. Cay
Tram gi6 nudi cdy mo & vuon wom co chiéu cao trén 40 cm, duong kinh ¢6 ré t6i thiéu 1,5 mm va

c6 trén 12 14; cay pham chat tot, xanh tuoi, khong sau, bénh dat tiéu chudn xuat vuon.

Tt khoéa: KAl hau, nhan giong in vitro, thich nghi, Thira Thién Hué, Tram gio.

1. BAT VAN BE

Tram gi6 (Melaleuca cajuputi Powell) phan bo
& mién Trung va Nam b6 nhung tap trung chu yéu
¢ tinh Thrtra Thién Hué va Quang Tri. Tram gi6 1a
cay ban dia da tac dung, co gia tri kinh té cao, dac
biét 1a tinh dau tram c6 tac dung duoc ly déc trung
nhu: Chong cam lanh, tranh ho, khang khuén,
chong va tri mudi, chong day hoi, khong tiéu [1]
nén nhu cau st dung cao dan dén bi khai thac va
tr& nén khan hiém ngoai te nhién trong nhiing
nam tré lai day [2], [3]. Cay Tram gié phan bo tu
nhién & tinh Thta Thién Hué duoc danh gia co
chat luong tinh dau va ty lé 1,8-Cineol cao nhat nén
c6 gia tri cao vé kinh té va bao ton [4], [5], [6]. Tt
nhitng gia tri mang lai, cdy Tram gi6 la mot trong
nhitng loai cay duoc liéu ban dia dugc vu tién gay
trong phat trién tao ving nguyeén liéu tap trung

! Truong Dai hoc Nong Lam, Pai hoc Hué

2 Cong ty Trach nhiém hitu han Nha nudc Mot thanh vién
Lam nghiép Tién Phong

" Email: tintnbth@gmail.com
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[71, [8] va nhu cau cay giong dé trong ngay cang
tang [3].

Cay Tram gi6 hién nay duoc nhan giong chu
yéu bang gieo wom tir hat va gidm hom véi nguon
vat lieu giong chua duoc tuyén chon tir cady me cé
phiam chat to6t va ham lugng tinh dau cao. Dé tao
giong chat luong tot va ting hé s nhan giong
nhanh, da c6 mot s6 cong trinh nghién ctu vé ky
thuat nhan giong in vitro cay Tram gio6 [9], [10],
[11], [12]. Tuy nhién, nhitng nghién cttu déu thuc
hién tham do budc dau & giai doan nuéi cdy mo va
chua c6 nhimg nghién cttu siu hoan chinh tir nuoi
cdy in vitro dén giai doan dua cdy mam mo ra cay
va chdm soc & vuon wom dé tao cay con Tram gio
in vitro du tiéu chudn xuat vuon. Thuc hién nghién
ctru hoan thién quy trinh ky thuat nhan giong cay
Tram gi6 & tinh Thita Thien Hué bing phuong
phap in vitro nham cung cap day da noi dung quy
trinh ky thuat nuo6i cdy mo cay Tram gié cho hiéu
qua cao, phuc vu san xuat dai tra.
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2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu, thoi gian va dia diém nghién ctu

Str dung canh banh té (héa go 1/3) dai 3 - 4
cm c¢6 mang mat ngu dugc thu hai & vuon cay
Tram gi6 me dan dong co chon loc tir nhimg cay
Tram gi6 te nhién duoc trong tai Cong ty Trach
nhiém Htu han Nha nuéc Mot thanh vién
(TNHHNNMTV) Lam nghiép Tién Phong. Thi
nghiém nhan giong in vitro cay Tram gi6 duoc
thuc hién tir thang 1 dén thang 6/2022 va thi
nghiém huin luyén cay con in vitro tit thang 7 dén
thang 12/2022 tai veon wom cua Trung tam Khoa
hoc Ky thuat va San xuat Lam nong nghiép Thién
An thuoc Cong ty TNHHNNMTV Lam nghiép
Tién Phong.

2.2. Phuong phap nghién ctru

2.2.1. Nghién cuu hoan thién ky thuat nhan
nhanh in vitro nguén gen Tram gio

- Diéu kién phong nuéi cdy: Mau duoc nuoi
cay trong diéu kién vo trung & nhiét do 27 - 29°C,
cuong do anh sang 2.000 - 3.000 Lux va chu ky
chiéu sang 12 gid/ngay.

- Thi nghiém 1: Anh hudng cia thoi gian ki
trung choi non Tram gio bang nuoc Javel

Mau cay la doan ngon non (3 - 4 cm, c6 chira
mot dot than) sau khi duoc rita sach bui ban, kht
trung bang Javel 25% (Javel thuong mai My Hao c6
hoat chat Sodium hypochloride 5% duoc pha loang
voOi nudc cat vo trung theo ty 1é 1: 3) 2 1an. Lan 1:
mau duoc khtr trung trong 5 phut, sau do trang lai
7 lan bang nudc cat vo trung va khir trung lan 2
gom 3 cong thie (CT) voi thoi gian xit ly Javel lan
2: CT1: 5 phat; CT2: 10 phuat va CT3: 15 phuat. Thi
nghiém duoc bé tri hoan toan ngau nhién véi 3 1an
lap, moi cong thirc 270 mau. Mau xtr ly xong duoc
cat bo phan mo hong do tiép xdc voi Javel va cay
vao moi truong co ban MS c6 b sung BA. Chi tiéu
theo doi: Ty 1é mau nhiém (%), ty 1é mau chét (%), ty
lé mau song sach (%) sau 30 ngay nudi cay.

- Thi nghiém 2: Anh huéng ctia néng do BA
dén kha nang nhan nhanh choi Tram gio.

Thi nghiém duoc bo tri hoan toan ngau nhién

voi 3 lan lap, moi cong thirc 270 mau, gdm 4 cong
thuc: CT1: 0,5 mg/1 BA; CT2: 1,0 mg/1 BA; CT3:

1,5 mg/1 BA; CT4: 2,0 mg/1 BA trén nén moi
truong MS + 1 mg/1 kinetin + 30 g/1 duong thuong
mai + 6 g/1 agar. Mau cay la cac chdi tai sinh in
vitro (cao 0,5 - 1,0 cm). Chi tieu theo doi: SO
chéi/mau (chéi), chiéu cao choi (cm) sau 40 ngay
nuoi cay.

- Thi nghiém 3- Anh hudng nong do IBA dén
kha nang tao cdy Tram gio in vitro hoan chinh.

Thi nghiém duoc bo tri hoan toan ngau nhién
voi 3 lan lap, moi cong thic gdm 270 mau, gém 4
cong thuc: CT1: 0,5 mg/1 IBA; CT2: 1,0 mg/11BA;
CT3: 1,5 mg/1 IBA; CT4: 2,0 mg/1 IBA trén nén
moi truong 1/2 MS + 1 mg/1 NAA + 15 g/1 duong
+ 6 g/l agar. Mau cay la chéi don in vitro (cao tir 1 -
2 cm). Chi tiéu theo doi: Ty lé tao ré (%), so ré/cay
(ré) va chiéu dai ré (cm) sau 30 ngay nudi cay.

2.2.2. Nghién cuu dira cdy Tram gio in vitro
(cdy mam mo) ra cdy va cham soc ¢ vuon wom

- Piéu kién tir nhién: Khu thi nghiém & Trung
tam Khoa hoc ky thuat va san xuat lam nong
nghiép Thién An tai phuong Thay Xuan, thanh
pho Hué, tinh Thira Thién Hué chiu anh hudng
chung cua thoi tiét khi hau nhiét doi gio mua, do
am trung binh 85%, nhiét do trung binh 25°C. Khi
hau duoc chia hai mua ro rét: Mua nang tir thang 3
dén thang 8, thoi gian kho han kéo dai, gay kho
khin cho san xuat va sinh truedng cay trong. Tong
s6 gio ndng trong nam dat 1.900 gio. Do 4m trung
binh nam khoang 87%, tip trung vao cac thang
mua mua tir thang 10 dén thang 2 ndm sau va do
am giam trong giai doan tir thang 3 dén thang 9
[13].

- Piéu kién viron wom: Co hé thong tuéi phun
bang nudc sach va hé thong hen gio phun va thoi
gian phun.

- Tiéu chuan cay in vitro dem c4y: Cay co tir 3 -
51é, cao tit4 - 6 cm, chiéu dai ré 1,0-2,5cm, 4 - 8
14, cay sinh trudng tot, 14 xanh dam, bo ré trang va
khong bi nhiém nam, khuin, bénh, duoc huin
luyén & nha ludi trong diéu kién tu nhién (nhiet do
nha luéi c6 khi dat tir 45 - 50°C).

- Ky thuat huan luyén thich nghi: Binh cay dat
tiéu chudn duoc dat & nha luoi trong diéu kién tu
nhién (nhiét do nha luodi cé khi dat tir 45 - 50°C)
trong trong 30 - 45 ngay, sau d6 cay duoc lay ra

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2023 23



KHOA HOC CONG NGHE

khoi binh nuo6i cdy va dugc loai bo sach moi
truong thach o ré.

- Ky thuat cham soc cdy ¢ vuon uom. Tud6i
phun suong 10 giay, khoang cach giita 2 1an phun
6 phut, che sang bing luéi den voi do che sang
75% trong 30 ngay dau, sau d6 do bo hoan toan
(trtr thi nghiém ché @0 tudi nudc va che sang);
thanh phan ruot bau 85% dat + 5% vé trau + 5% vo
dau phung xay + 5% phan vi sinh Song Huwong (trir
thi nghiém thanh phan ruot bau).

- Thi nghiém 1: Anh hudng thanh phéan rudt
bau dén sinh truong cdy Tram gio in vitro ¢ vuon
rom

Thi nghiém duoc b tri theo khoi ngau nhién
day da voi 3 lan lap, 270 cay/cong thuc, gom 6
cong thtec:

CT1: 85% dat + 5% vo trau + 5% vo dau phong
xay + 5% phan chuong hoai;

CT2: 80% dat + 5% vo trau + 5% vé dau phong
xay + 10% phan chudng hoai;

CT3: 89% dat + 5% vo trau + 5% vo dau phong xay
+ 1% phan vi sinh Song Huong;

CT4: 87% dat + 5% vo trau + 5% vo dau phong xay
+ 3% phan vi sinh Song Huong;

CT5: 85% dat + 5% vo trau + 5% vo dau phong xay
+ 5% phan vi sinh Séng Huong;

CT6: 90% dat + 5% vo trau + 5% vo dau phong
xay (Doi chirng, khong phan bon).

- Thi nghiém 2 Anh huéng cia ché do tudi
nuoc va thoi gian che sang dén sinh truong ciy
1ram gio in vitro ¢ vuon wom.

Thi nghiém duoc b tri theo khoi ngau nhién
day da voi 3 lan lap, 270 cay/cong thuc, gom 6
cong thic:

CT1: Che sang 7 ngay + tudi (Tn = 2 phat, Tp =
10 giay);

CT2: Che sang 7 ngay + tudi (Tn = 4 phat, Tp =
10 giay);

CT3: Che sang 7 ngay + tudi (Tn = 6 phat, Tp =
10 giay);

CT4: Che sang 30 ngay + tudi (Tn = 2 phat, Tp
=10 giay);

CT5: Che sang 30 ngay + tudi (Tn = 4 phat, Tp
=10 giay);

CT6: Che sang 30 ngay + tudi (Tn = 6 phat, Tp
=10 giay).

- Chi tiéu theo doi: S6 lieu vé ty 1é song (%),
H,, (cm): Chiéu cao vut ngon, Dy, (mm): Duong
kinh c6 ré, so 1a (14); ty lé cay dat tiéu chudn xuat
vuon (%) sau 6 thang wom trong 1a nhimg cay cé
tieu chuén tir trung binh tré lén. Pham chat cay
duogc chia thanh 3 loai [14]:

+ Loai A: H,, > 35 cm, D, > 2,0 mm, c6 trén 14
14. Cay xanh tuoi, cting céap, can doi.

+ Loai B: 30 cm <H,, <35 cm, 1,5 mm < D, <
2,0 mm, c6 12 - 14 1a. Cay cung cap, khong bi sau,
bénh.

+ Loai C: H,, < (30) cm, Dy, < 1,5 mm, c6 dudi
12 1a. Cay coi coc, vang ua, cut ngon, bi sau, bénh.

2.2.3. Phuong phap xit Iy so liéu

St dung phuong phap phan tich phuong sai
mot nhan t6 (One-Way ANOVA) dé kiém tra su
khac biét va phan tich hau kiém theo DUNCAN
(post-hoc) voi micc y nghia p < 0,05 bang phan
mém SPSS 25 dé tim cong thic thi nghiém tot
nhat. So lieu duoc trinh bay trong bang két qua la
gi4 tri trung binh ctia 3 1an ldp lai + sai s6 chudn
(Standard Error - SE), cac chit cdi a, b, c... 1a két
qua phan tich hau kiém theo Duncan’s Test [15].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng mét s6 nhan t§ trong nhan
gidng in vitro cay Tram gi6

3.1.1. Anh huéng cia thoi gian khir trung mau
cay bang Javel 25%

Khit tring mau cay 1a mot trong nhimg budc
quan trong nham dam bao ty 1é miu song tao choi
cao nhat. Két qua khtr tring mau Tram gié sau 30
ngay nuodi cay duoc trinh bay ¢ bang 1.

Bang 1 cho thay, khit truing mau bang Javel
25% trong 2 1an cho hiéu qua hon khtt triing 1 lan.
Cong thic khir trung 1 lan (CT1) ¢6 ty lé mau
song sach thap nhat va ty 1¢é mau nhiém lai cao
nhat trong thi nghiém. Két qua phan tich cho thay,
ty 1é mau chét cao nhat xay ra & cong thiac CT4
(thoi gian xtr Iy Javel 25% lan 2 trong 15 phuat).
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Téng thoi gian xit ly trong 2 1an lén dén 20 phut da
gay doc cho mau Tram gié in vitro. Ty 1é mau song
tao choi cao nhat thuoc vé CT3 (89,6%), trong khi
ty 1é mau nhiém thap nhat duoc ghi nhan & ca 2
cong thieec CT3 (6,7%) va CT4 (3,0%), cac gia tri nay

déu khac biét c6 y nghia vé mat thong ké so voi
cac cong thic con lai (Sig. < 0,05). Nhu vay, khir
trung 2 lan bang Javel 25% (5 phut lan 1 va 10 phat
lan 2) cho hiéu qua tot nhat.

Béng 1. Anh hudng ciia thoi gian xt Iy Javel 25% dén hiéu qua khit triing mau

Thoi gian khit trung (phut) Ty 1e (%)
Cong thuc ) ) - A _ , _ _
Lan 1 Lan 2 Mau song tao choi | Mau chét | Mau nhiém

CT1 5 -
CT2 5 5 38,9 4,8 56,3"
CT3 5 10 89,6 3,7 6,7
CT4 5 15 51,1° 45,9 3,0*

Sig. 0,00 0,00 0,00

Ghi chu: Trong cung mot cot, cdc gid tri co chir cdi khdc nhau thé hién su khdc nhau co y nghia

thong ké voi do tin cdy 95% (p < 0,05)

3.1.2. Anh huéng cia BA dén nhan nhanh choi
1ram gio in vitro

Trong nghién ctu nhan giong in vitro, BA
thuong duoc st dung & néng do cao va t6 hop chat
kich thich thich sinh truéng nong do thap. Két qua

thi nghiém anh huéng cua BA don chat véi thang
néong do tir 0,5 - 2,0 mg/1 dén kha niang nhan
nhanh tir mau cdy choi Tram gi6 in vitro sau 40
ngay nuoi cay duoc trinh bay & bang 2.

Béng 2. Anh huéng BA dén kha ning nhan nhanh chéi Tram gi6 sau 40 ngay nudi cdy

Cong thirc BA (mg/1) S6 choi (chdi) Chiéu cao chéi (cm)
CT1 - 2,31*+ 0,039 2,25 + 0,024
CT2 0,5 3,26*+ 0,066 257"+ 0,018
CT3 1,0 6,47° + 0,096 3,68°+ 0,015
CT4 1,5 6,11° + 0,088 3,32°+ 0,008
CT5 2,0 4,23*+ 0,073 1,12% + 0,005

Ptinh 0,00 0,00

Ghi chu: Trong cung mot cot, cdc gid tri co chir cdi khdc nhau thé hién su khdc nhau co y nghia

thong ké voi do tin cdy 95% (p < 0,05)

Bang 2 cho thdy, b6 sung 1 mg/1 kinetin va tir
1-1,5 mg/1 BA cho hiéu tot hon so voi cong thic
nong do 0,5 mg/l1 BA va 2,0 mg/1 BA. B6 sung
nhiéu hon hodc it hon BA cho hiéu qua tao choi
thap, chat luong choi gidm. So sanh voi cac loai
cay khac, nhu cau b6 sung BA ctia Tram gié & mic
thap dén trung binh.

Nghién ciu Tram cajuputi va Tram tra cia
Phung Thi Hang, Nguyén Bao Toan (2011) [9],
Nguyén Dang Thuy (2014) [11] cho thay, b6 sung

BA néng do trén 1 mg/1 vao moi truong nuodi cy
trong giai doan nhan chai ty 1¢ mau tao cum choi
cao, hé s6 nhan choi 16n, song ch6i mau xanh
nhat, 14 bi bién dang, sinh trudng cham. Nhan choi
Tram gi6 stt dung BAP & nong do 16n hon 1 mg/1
tuy lam tang hé s6 nhan chéi, song kim ham choi
sinh truong chiéu cao. Tuy nhién, khac voi cac
nghién ctu trudc, nghién ciu nay da két hop gitta
Kinetin va BA dong thoi nuoi cdy mo trong diéu
kién chiéu sang cta hé thong dén LED chuyén
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dung cong véi anh sang tw nhién va ky thuat ciy
chuyén mau tach nho mau da toi vu hoa kha nang
nhan nhanh, thuc ddy phat trién chiéu cao chdi va
khong lam bién dang l4. Két qua phan tich cho
thay, néong do BA khac nhau c6 anh hudng khac
nhau dén kha nang nhan nhanh chéi in vitro cay
Tram gi6 va co sai khac vé y nghia thong ké & tat
ca cac chi tieu (p<0,05). Nhu vay, st dung moi
truong MS + 30 g/1 duong + 6 g/1 agar + 1 mg/1
kinetin + 1 mg/1 BA trong giai doan nhan nhanh
chéi cho hiéu qua cao nhat (6,47 choi/cum, chiéu
cao choi dat 3,68 cm).

3.1.3. Anh hudng néng do IBA dén kha nang
tao ré cdy Tram gio in vitro

Cac choi in vitro dat tiéu chuén cao tir 1,5- 2,5
cm dugc chuyén sang moi truong 1/2MS c6 bé
sung IBA (v6i cac thang néng do 0,5; 1,0; 1,5; 2,0
mg/1 IBA) két hop voi 1,0 mg/l NAA, 15 g/l
duong va 6 g/l agar d€ nghién ctu kha nang tao
ré. Két qua danh gia anh hudéng nong do chat kich
thich ra ré IBA dén kha nang tao ré cay Tram gio
duoc tong hop & bang 3.

Béng 3. Anh hudéng ndng d6 chat kich thich ra ré
IBA dén kha niing tao ré cay Tram gi6

i I I

CT1 92,2° | 3,18"+ 0,076 |2,09°+ 0,017
CT2 96,3° | 3,56°+ 0,064 [2,31°+ 0,017
CT3 76,3" | 2,61"+0,078 [1,95*+ 0,012
CT4 54.4* | 1,14°+ 0,032 |1,85" + 0,060
Ptinh | 0,00 0,00 0,00

Ghi chu: Trong cung mot cot, cac gii tri co
chi¥ cdi khdc nhau thé hién swr khdc nhau coé y
nghia thong ké vor do tin cdy 95% (p < 0,05)

Bang 3 cho thady, c6 su khac biét y nghia vé
mat thong ke vé so ré, chiéu dai ré va ty 1é ra ré
gitta cac cong thirc thi nghiém (p<0,05). SO ré,
chiéu dai ré va ty 1é ra ré ting dan khi ting nong
do IBA va dat gia tri cao nhat & thang nong do 1,0
mg/1 IBA rdi sau d6 giam dan. O mic ndng do
1,0 mg/1 IBA cho gia tri cao nhat & ca 3 chi tiéu ty
1é mau ra ré (96,3%), so ré (3,56 ré) va chiéu dai
ré (2,31 cm). Nhu vay, doi voi viéc tao ré cay in

vitro Tram gid, chat kich thich ra ré chi b6 sung &
muc do tie thap dén trung binh (0,5 - 1,5 mg/1
IBA), cang ting nong do IBA ty 1é ra ré cang
giam, chiéu dai ré cang ngan lai. Két qua nghién
ctru cua Phung Thi Hing, Nguyén Bao Toan
(2011) cho thay, giai doan ra ré tram cajuputi b6
sung 2 mg/1 NAA trong khi nghién cttu tram nam
gan, chi can bd sung 0,3 mg/1 NAA [9] hoac 0,5
mg/1 NAA phu hop nhat dé cay mo ra ré [10]. Véi
nghién ctru nay, két hop IBA va NAA trong giai
doan tao ré da nang cao chat luong cay mo thong
qua danh gia hinh thai bén ngoai (than, ré). Bén
canh d6, viéc gidm nong do cac chat dinh duong
trong moi truong va duodng anh huéng dén qua
trinh ra ré cta Tram gi6. Trong qua trinh ra ré
ctia cay, nhu cau st dung dinh dudng rat thap.
Két qua nghién cttu cho két qua vuot troi so voi
cac cong trinh nghién ctu trudc day vé st dung
chat diéu hoa sinh truéng va nong do trong giai
doan tao ré nuodi cdy mo Tram gi6 [8], [11]. Nhu
vay, moi truong tao ré Tram gi6 (CT2): 2 MS + 1
mg/1 IBA + 1 mg/1 NAA + 15 g/1 duong + 6 g/1
agar cho hiéu qua tao ré tot nhat.

3.2. Anh huéng mot s6 nhan t6 dén sinh
trudng cay Tram gié in vitro & viedn uom

3.2.1. Anh huéng ctia thanh phan rugt bau dén
sinh trirong va ty Ié cdy con xuat viron

Qua trinh cdy chuyén va cham soc cay in vitro
& giai doan vueon wom 1a budc cudi cing va rat
quan trong trong nhan giong tao cay con phuong
phap nuodi cdy mo. Do thay d6i 16n vé moi truong
séng in vitro va ex vitro nén doi hoi c6 nhimg
nghién ctru ky thuat huan luyén dé dam bao hiéu
qua cao. S6ng ngoai moi truong tu duong, nhiéu
mam bénh va yéu t6 moi truong hoan toan khac
trong diéu kién nuoéi cay in vitro da anh hudng rat
lon dén stc song va kha nidng sinh truéng phat
trién ctia cay. Nghién ctu kha ning song sot, sinh
truong va phat trién cay con Tram gio6 in vitro hoan
chinh (c6 tir 3 - 5 ré, cao tir 4 - 6 cm, chiéu dai ré
1,0 - 2,5 cm, 4 - 8 14) trén 6 cong thic thanh phan
hon hop rudt bau. Két qua theo doi anh hudéng cac
cong thuc gia thé dén kha nang song sot va sinh
truéng ctia cdy mam mo Tram gi6é duoc trinh bay &
bang 4.
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Bang 4 cho thdy, cac cong thirc thanh phan
rudt bau c6 anh huéng khac nhau dén sinh truéng
va phat trién cay Tram gi6 in vitro sau 6 thang tudi
& vuon wom. Két qua phan tich ching minh cong
thitc CT2 c6 su khac biet mot cach y nghia vé mat
thong keé do6i voi ca 3 chi tiéu sinh trudng chiéu
cao vut ngon, duong kinh c6 ré va s6 1a cay Tram
gié In vitro so voi cac cong thirc con lai (p<0,05).
St dung thanh phan ruot bau thanh phan htu co
(tron vo trau, vé dau phong xay va phan chudong

hoai) tao do toi x6p va phan chudng hoai cung cip
dinh duong dé hap thu giup cay con in vitro sinh
truong tot. St dung liéu luong 16n phan vi sinh
trong thanh phan ruot bau cé anh hudng tiéu cuc
dén kha nang sinh truong cay Tram gio. Nghién
cttu cling chi ra rang st dung thanh phan ruot bau
100% dat mun van cho cay sinh truong vuot troi
hon khi st dung liéu luong phan vi sinh Song
Huong 5% trong thanh phan ruot bau.

Béng 4. Chiéu cao, duong kinh cd ré va so 14 cay Tram gi6 in vitro 6 thang tudi
& cac cong thic thanh phan rudt bau

Cac chi tiéu sinh truong trung binh
Cong thte )
H,, (cm) Dy, (mm) So1a (1a)
CT1 51,904 + 1,22 2,18+ 0,06 16,78> + 0,71
CT2 58,06° + 1,28 2,374+ 0,08 19,10¢+ 0,81
CT3 52,62°+ 1,46 2,17+ 0,06 14,95 + 0,72
CT4 49,06" + 1,42 1,712+ 0,04 13,59* £ 0,84
CT5 45.76* + 1,49 1,92° + 0,06 14,79% + 0,92
CT6 49,85 + 1,16 1,94° + 0,05 14,71* + 0,76
Ptinh 0,00 0,00 0,00

Ghi chu: CT 1: 85% dat + 5% vo trau + 5% vo dju phung xay + 5% phan chudng hoai; CT 2: 80% dat + 5%
VO trau + 5% vo dau phung xay + 10% phan chuong hoai; CT 3: 89% dat + 5% vo trau + 5% v dju phung xay
+ 1% phéan vi sinh Song Huong; CT 4: 87% dat + 5% vo trau + 5% vo dau phung xay + 3% phéan vi sinh Song
Huong; CT 5: 85% dat + 5% vo trau + 5% vo dau phung xay + 5% phan vi sinh Song Huong; CT6: 100% dat
mun (Poi chimg). Trong cung mot cot, cdc gid tri co chir cdi khdc nhau thé hién sir khdc nhau cé y nghia

thong ké voi do tin cay 95% (p < 0,05)

Tir két qua phan tich kha nidng sinh trudng cay
con Tram gi6 in vitro sau 6 thang tudi & vueon wom
cho thdy, cong thirc ruot bau gom 80% dat, 5% vo
trau, 5% vo dau phong xay va 10% phan chudng
hoai trong wom cay Tram gio6 in vitro la cong thirc
thi nghiém tot nhat, cho sinh truong tot nhat vé

chiéu cao vut ngon (H,, = 58,06 cm), duong kinh
goc (Dy, = 2,37 mm) va so6 14 (19,10 1a/cay).

Két qua danh gia anh hudng cta thanh phan
rudt bau dén ty lé cay song, phadm chat cay con va

ty 1é cay con xuat vuon duoc thé hién & bang 5.

Béng 5. Ty lé song va phdm chat cay Tram gié in vitro 6 thang tudi theo
cac cong thirc thanh phan ruot bau

Ty lé song Ty lé phan loai phdm chat cay (%) Ty 1é cay xudt vuon
Cong thirc RN
%) Loai A Loai B Loai C (%)
CT1 81,9 23,5 50,7 25,8 74,2
CT2 90,0° 25,1 56,8 18,1 81,9
CT3 80,4 22,6 56,7 20,7 79,3
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CT4 79,3 20,1 52,3 27,6 72,4
CT5 71,9 23,2 4,1 22,7 77,3
CT6 74.4° 20,9 53,2 25,9 74,1

Ghi chu: Trong cung mot cot, cdc gid tri co chir cdi khdc nhau thé hién su khidc nhau co y nghia

thong ké voi do tin cdy 95% (p<0,05)

Béng 5 cho thay, ty 1é cay song sot & cac cong
thirc thanh phéan ruot bau 1a kha cao va dao dong
tee 71,9% (CT5) dén 90,0% (CT2); ty lé cay con xuat
vuon tir 72,4% (CT4) dén 81,9% (CT2). Nhin chung,
cong thuc ruot bau CT2 cho gia tri cao nhat vé ca 2
chi tiéu ty 1é cay song sot va ty 1é cay con xuat
vuon. Két qua phan tich thong ke cho thay, c6 su
khac biét c6 y nghia vé mat thong ké gitta cac
cong thic rudt bau vé chi tiéu ty 1 song voi do tin
cay 95% (P tinh = 0,00 va nho hon 0,05). Nghién
ctru x4c dinh cong thie thanh phan rugt bau CT2
co ty 1é song va ty lé cay du tiéu chuin xuat vuon
tot nhat.

Qua két qua danh gia, phan tich téng hop chi
tiéu ty lé cay song sot va ty l1é cay con xuat vuon

két hop céc chi tiéu sinh treong duoc trinh bay &
bang 4 cho thay, cong thic ruot bau 80% dat, 5% vo
trau, 5% vo dau phong xay va 10% phan chudng
hoai cho két qua tot nhat.

3.2.2. Anh huéng ctia ché do tudi nude va che
sang

Nudc va anh sang 1a hai nhan t6 sinh thai rat
can doi voi cay con, dic biét & giai doan dau khi
cay mam mo méi cdy chuyén ra nuoi dudng & moi
truong ex vitro. Nghién cttu xac dinh luong nudc
tudi va che sang phu hop 1a can thiét doi voi cay
Tram gi6 in vitro & giai doan vuon wom. Két qua
nghién ctru anh hudéng ctia ché do tudi nudce va che
sang dén sinh truong cay Tram gié in vitro huan
luyén ¢ vueon uom duoc téng hop & bang 6.

Bang 6. Chiéu cao va duong kinh gdc cay Tram gié in vitro 6 thang tudi
& cac cong thirc ché do tudi nuedc va che sang

Cac chi tiéu sinh truéng binh quan
Cong thic ]
H,, (cm) Dy, (cm) So 1a (1a)
CT1 23,50* + 0,41 1,41*+ 0,33 12,13+ 0,57
CT2 35,33" + 0,60 1,68" + 0,33 12,92 + 0,43
CT3 41,60+ 0,90 1,89°+ 0,33 14,15d £ 0,36
CT4 35,76™ + 1,67 1,75° + 0,04 12,962 + 0,54
CT5 38,56+ 0,68 1,87+ 0,04 13,751 + 0,27
CT6 48,64°+ 1,28 2,13+ 0,08 16,40° + 0,29
Pvalue 0,00 0,00 0,00

Ghi chu: Trong cung mot cot, cdc gid tri co chir cdi khdc nhau thé hién su khidc nhau co y nghia
thong ké voi do tin cdy 95% (p < 0,05). CT 1: Che sdng 7 ngdy + tuoi (T, = 2 phut, T, = 10 gidy); CT 2: Che
sdng 7 ngdy + tuoi (1, = 4 phut, T, = 10 gidy); CT 3: Che sdng 7 ngdy + tuoi (1, = 6 phut, T, = 10 gidy); CT
4: Che sdng 30 ngay + tuor (1, = 2 phut, T, = 10 gidy),; CT 5: Che sdng 30 ngay + tuor (1, = 4 phut, T, = 10
giay),; CT 6: Che sdng 30 ngay + tuoi (T, = 6 phut, T, = 10 gidy)

Bang 6 cho thay, cay Tram gio in vitro & cong
thic thi nghiém CT6 cho sinh trudong vuot troi so
vOi cac cong thiec con lai vé ca 3 chi tiéu sinh
truong chiéu cao vat ngon (H,, = 48,64 cm), duong
kinh c6 ré (Dy, = 2,13 mm) va s6 14 (16,40 1a/cay).

Két qua phan tich thong ké cho thdy, cé su khac
biet vé mat thong ké voi do tin cay 95% gitta cac
cong thirc ché do tuodi nudc va che sang dén sinh
trudmg cay Tram gi6 in vitro (p<0,05). Nghién ctu
cho thay, cay con Tram gio trong giai doan 1 thang
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dau can duoc che sang va duy tri liéu luong nudc
tu6i cao nham gitp cay 6n dinh nhanh sau giai
doan moi cdy chuyén ra vuon wom. Sau d6 cay on
dinh ti€én hanh do bo lwoi che dé giup cay con don
nhan anh sang truc xa hoan toan. Két qua nay
hoan toan phu hop déi voi cay Tram gi6 1a loai cay
chiu han [2], [4], nhu cau 4nh sang hoan toan &
giai doan vuon uwom.

Trén co s& két qua phan tich thong ke cac chi
tiéu sinh truéng cay Tram gié & cac cong thirc thi
nghiém, nghién ctu da xac dinh cong thiac CT6
(Che sang trong 30 ngay dau va tuéi nuéc phun
suong trong 10 giay va thoi gian gitra hai 1an phun

lien ti€ép 6 phut) cho cay Tram gio in vitro sinh
truong tot nhat.

Bén canh danh gia anh huong ché do tuoi
nudc va che sang dén cac chi tiéu sinh trudéng,
nghién cttu theo doi danh gia ty 1é cay song sot va
ty lé cay du tiéu chuin xuat vuon nham tim cong
thiec thi nghiém hiéu qua nhat dé€ hoan thién va toi
gian hoa quy trinh tao cay con Tram gi6 biang
phuong phap nuoi cdy mo. Két qua danh gia anh
huong ctia ché do tudi nudce va thoi gian che sang
dén ty le song va phdm chat cay Tram gio6 in vitro 6
thang tudi nuodi duong & vuon wom duoc trinh bay
o bang 7.

Bang 7. Ty lé song va phdm chat cay Tram gié in vitro 6 thang tudi
& cac cong thirc ché do tudi nuedc va che sang

Cong thite Ty 1é séng Ty le phan loai pham chat cay (%) T¥ 1é cay xudt vuon
(%) Loai A Loai B Loai C (%)
CT1 80,4 20,3 55,3 244 75,6
CT2 81,1% 21,5 56,6 21,9 78,1
CT3 77,0 23,1 52,9 24,0 76,0
CT4 75,22 22,2 53,7 24,1 75,0
CT5 83,0 23,2 53,1 23,7 76,3
CTé6 89,3¢ 26,1 58,1 15,8 84,2

Ghi chu: Trong cung mot cot, cdc gid tri co chir cdi khdc nhau thé hién su khdc nhau co y nghia
thong ké voi do tin cay 95% (p < 0,05). CT 1: Che sdng 7 ngdy + tuoi (T, = 2 phuit, T, = 10 gidy); CT 2: Che
sdng 7 ngdy + tuor (1, = 4 phut, T, = 10 gidy); CT 3: Che sdng 7 ngdy + tuor (1, = 6 phut, T, = 10 gidy); CT
4: Che sdng 30 ngay + tuor (1, = 2 phut, T, = 10 gidy),; CT 5: Che sdng 30 ngay + tuoi (1, = 4 phut, T, = 10
giay),; CT 6: Che sdng 30 ngay + tuoi (T, = 6 phut, T, = 10 gidy)

Bang 7 cho thay, ty lé song gitta cac cong thic
thi nghiém déu rat cao va dao dong tir 75,2% (CT5)
dén 89,3% (CT6). Nhin chung, ty lé song cé xu
hudng ting dan cung véi liéu luong tudi nudc cing
nhu ché do che sang. Trong d6, cong thuc thi
nghiém CT6 va CT5 c6 ty lé song cao, lan luot co
gia tri 1a 89,3% va 83,0%. Ty 1é cay con dat tiéu
chuin xuat vuon kha cao va dat gia tri cao nhat &
CT6 (84,2%). Nhu vay, cay Tram gio6 in vitro giai
doan 1 thang dau can c6 che sang va luong nudc
tudi da 16n @é gitp cay som thich nghi tot sau khi
cay chuyén ra moéi truong ex vitro. Két qua phan
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tich thong ké cé P tinh = 0,00 va nhé hon 0,05, nhu
vay co su khac biét y nghia vé mat thong ke voi do
tin cay 95% doi voi ty 1é cay song gita cac cong
thic ché @ tudi nuoc va do che sang. Trong do
cong thie CT6 co ty 1é cay song cao nhat va co su
khac biét ro rét so voi cac cong thirc con lai.

Téng hop két qua phan tich, danh gia cac chi
tiéu sinh trudéng, ty lé song va ty 1é cay con xuat
vuon, nghién ctru xac dinh cong thice ché do tuoi
nudc va che sang trong cham séc cay Tram gio &
giai doan vuon wom la che sang trong 30 ngay dau
sau khi cdy cady mam mo ra moi truong ex vitro va
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tudi nudc phun suong trong 10 gidy trén moéi lan
tudi va khoang cach thoi gian gitta hai 1an phun 1a
6 phut.

4. KET LUAN

Nghién cttu da hoan thién duoc ky thuat nuoi
cay in vitro cay Tram gi6 va dua cay con ra huan
luyén, nuéi duong & vueon wom cho hiéu qua cao
hon so v6i nhitng nghién ctru da cong bo. Khir
tring mau canh banh té Tram gi6 bang nudc Javel
25% trong 2 lan v6i lan 1 trong 5 phut va lan 2
trong 10 phut cho hiéu qua khtt trung tot nhat.
Moi truong nhan nhanh chéi hiéu qua nhat la MS
+ 30 g/1 duong + 6 g/1 agar + 1 mg/1 kinetin + 1
mg/1 BAP dat 6,5 chdi/cum va chiéu cao choéi 3,7
cm. Moi truong 1/2MS + 15 g/1 duong + 6 g/1 agar
+ 1 mg/1 NAA + 1 mg/1 IBA 1a thich hop dé tao ré
cay Tram gi6 in vitro hoan chinh, cho ty lé ra ré
trén 96,3% voi 3,7 ré/cay va chiéu dai ré 2,0 cm.
Gia thé 80% dat + 5% vo trau + 5% vo dau phung xay
+ 10% phan chuéng hoai, che sang 75% trong 30
ngay dau, tuéi phun swong tu dong 6 phut phun 1
lan va thoi gian phun trong 10 giay la thich hop
nhat khi dua cay Tram gié in vitro ra diéu kién ex
vitro, cho ty 1é cay song sot cao (dat 89,3%). Cay
Tram gi6 in vitro & vuon wom c6 chiéu cao trén 40
cm, duong kinh c6 ré toi thiéu 1,5 mm va co trén
12 14; cay phdm chat tot, xanh tuoi, khong sau,
bénh, cut ngon dat tiéu chuin xuat vuon sau 6
thang dua ra ex vitro.
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STUDY ON IMPROVING N VITRO PROPAGATION TECHNIQUES OF (Melaleuca cajuputi Powell)
IN THUA THIEN HUE PROVINCE

Hoang Huy Tuan!, Pham Cuong?, Le Thi Thuy Nga?,
Tong Phuoc Binh?, Nguyen Cao Danh? Ton Thét Ai Tin?
!University of Agriculture and Foretsry, Hue University (HUAF)

“Tien Phong Forestry Company

Summary

This study purpose to improve the efficiency of techniques of Melaleuca cajuputi in vitro
propagation implemented at Tien Phong Forestry Company. Research results showed that
disinfected twice with Javel 25% for 5 minutes and 10 minutes obtained the rate of living explants
inducing shoots to reach 89.6%. Full MS + 1 mg/1 BA + 30 g/1 sugar + 6 g/1 agar gave 6.5 shoots
per cluster and 3.7 cm in height. 1/2 MS medium + 15 g/1 sugar + 1.0 mg/1 NAA + 1 mg/1 IBA
appropriated for rooting with 3.7 roots per a plant, 2.0 cm in root length and a rooting rate of over
96.3%. Evaluation after 6 months of ex vifro acclimatization found that the composition of potting
medium mixing 89% soil + 5% husk + 5% minced peanut shell + 10% decomposed animal manure -
fertilizer; misting watering mode every 6 minutes and spray in 10 seconds and shading 75% in the
first 30 days for a high survival rate (89.3%) after six months tending in the nursery. The plantlets
with over 40 cm in tower height, a minimum of 1.5 mm in root collar diameter, and at least 10
leaves, no pests, and diseases reach the quality of Melaleuca cajuputi in vitro seedlings for

planting.

Keywords: Acclimatization, in vitro propagation, Thua Thien Hue province, Melaleuca cajuputi.

Nguoi phan bién: GS.TS. Vo Dai Hai
Ngay nhén bai: 25/10/2023

Ngay thong qua phan bién: 22/11/2023
Ngay duyét diang: 29/11/2023
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XAC BDINH TY LE VAT LIEU PHU HOP
TU PHU PHAM NONG NGHIEP CHO SAN XUAT
CHE PHAM VI SINH TU VI KHUAN QUANG DUONG
KHONG LUU HUYNH MAU TiA €O BINH BAM

Ly Ngoc Thanh Xuan?, Tran Chi Nhan!, Nguyén Thanh Phurong!,
Mai Chi Bao!, Nguyén Tuin Anh? Nguyén Dirc Trong? Nguyén Qudc Khueong? *

TOM TAT

Nghién ctru duoc thuc hién nham xac dinh ty 1é vat lieu phi hop d6i véi cac dong vi khuin quang
duong khong lueu huynh mau tia ¢6 dinh dam cho san xuét ché phdm vi sinh. Thi nghiém duwoc bo
tri hoan toan ngau nhién véi 4 ty 1é vat lieu, 5 nguén vi khuén, 3 1an 14p lai. Trong do, 4 ty le vat
lieu rom: 14 khom: tro trau, 2: 2: 1; rom: 14 khom: tro trau, 1: 3: 1; rom: 14 khom: tro trau, 0: 4: 1;
rom: 14 khom: tro trau, 4: 0: 1 va 5 nguon vi khuin c6 dinh dam: D6i ching (BC); vi khuén co
dinh dam W15; vi khuén c6 dinh dam S27; vi khuédn c6 dinh dam W39; hén hop vi khuén c6 dinh
dam W15, S27 va W39. Két qua cho thdy, sau 4 tuan khao sat nghiém thitc b6 sung dong don vi
khudn W15 va hén hop 3 dong W15, S27, W39 & ty 1é vat liéu rom: 1a khom: tro trau, 2: 2: 1 va
rom: 14 khom: tro trau, 1: 3: 1 da giup tang ham luong dam téng s6, 1an luot 1a 32,2 - 44,6% va 40,2 -
41,3% so voi DC. Tuy nhién, ¢ ty 1é vat liéu rom: 14 khom: tro trau, 0: 4: 1 chi c6 nghiém thitc bo
sung dong don vi khudn W39 giup ting ham luong dam téng s6 55,4%. Ngoai ra, ham luong lan
téng s6 va cac bon téng s gitta cac nghiém thic & ca 4 ty le vat lieu déu tuong duong nhau. Bén
canh do, ¢ ty le vat lieu rom: 14 khom: tro trau, 1: 3: 1 va rom: 14 khom: tro trau, 0: 4: 1 nghiém
thirc b6 sung hén hop 3 dong vi khudn W15, S27 va W39 da giup giam ty 1é C/N lan luot 1a 42,2 va
22,0%.

Tt khoa: Vi khuan quang duong khong lIru huynh mau tia, ché pham vi sinh, chat mang, phu

phdm nong nghiép.

1. BAT VAN BE

Phan bon hoéa hoc duoc stt dung rong rai dé
tang nang suat cay trong, nén viéc st dung phan
hoa hoc cao hon mic khuyén c4ao dan dén tang
phat thai khi nha kinh, gidm do phi nhiéu dat [1],
[2]. Bén canh d9, chi phi san xuét cao vi st dung
phan bon héa hoc dan dén loi nhuan thap. Do do,
dé tang hiéu qua kinh té va khong gay 6 nhiém
moi truong, viéc tim ra ngudén duong chat cé
nguodn goc sinh hoc va gia thanh hop 1i 1a van @é
dang duogc nghién cttu trong nhitng nam gan day.
Trong do, vi sinh vat 1a nguén tiém ning dé thay
thé mot phan phan bon héa hoc [3], [4]. Cu thé,
cac dong vi khuan duogc st dung dudi dang 1ong

! Truong Dai hoc An Giang, Pai hoc Quéc gia thanh phé
H6 Chi Minh

? Khoa Khoa hoc cay trong, Trudng Nong nghiép, Truong
Pai hoc Céan Tho

" Email: nqgkhuong@ctu.edu.vn

hay ran [5], [6], [7]. Ché phdm vi sinh mang lai
hiéu qua trong canh tac néng nghiép va duoc ung
dung rong rai [8], [9], [10]. Tuy nhién, dé san xuat
phan boén sinh hoc, vat liéu c6 vai tro quan trong
trong viéc duy tri hiéu qua caa vi sinh vat [11],
nghia la giup kéo dai thoi gian bao quan cting nhu
duy tri mat so6 vi sinh vat. Vat lieu phu hop tao diéu
kien thuan loi cho vi sinh vat phat trién. Cu thé,
mot so vat lieu duoc st dung dé G ché pham vi
sinh thuong duoc st dung nhu: Tro trau, xac thuc
vat, xi than va luc binh [12], [13], [14]. Bén canh
do, chat luong nguon vi khudn dé @ ché phim vi
sinh quyét dinh phan lon dén chat luong cia ché
pham vi sinh. Cac dong vi khudn duoc tng dung
rong rai trong nong nghiép coé cac chirc nang nhu
c6 dinh dam, hoa tan lan, san sinh Indole-3-acetic
acid (IAA), 5-aminolevulinic acid (ALA) va mot so
hop chat khac [15], [16]. Trong do, vi khuin
quang duong khong luu huynh mau tia dugc phan
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lap tir cac ruong khom 1a cac dong tiém nang dé
b6 sung vao dat, dong thoi, tin dung vat lieu la
khom 1a nhimg bién phap trién vong. Do do,
nghién cttu duoc thuc hién nham xéac dinh ty 1é vat
lieu phu hop d6i véi cac dong vi khudn quang
duong khong leu huynh mau tia c6 dinh dam cho
san xuat ché phim vi sinh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Mau 14 khom duoc thu & huyén Long My, tinh
Hau Giang: La khom tuoi sau khi thu duoc cat
nho, siy kho, nghién va ray qua ray 2 mm (Hinh
1a, b).

Rom: Puoc cit nho, sdy kho, nghién va ray
qua ray 2 mm (Hinh 1b).

Tro trau: Pugc siy kho va ray qua ray 0,5 mm
(Hinh 1b).

Hinh 1. Vit liéu & dugc cit nhé (a) va nghién min (b)

Nguoén vi khudn: Nguon vi khuidn quang
duong khong luu huynh mau tia c6 dinh dam duoc
phan lap tir dat phén trong khom tai tinh Hau
Giang, dung dé san xuat ché pham vi sinh.

2.2. Phuong phap nghién ctru

Xur Iy vat liéu i: Rom, 14 khom duoc sdy kho,
cat nho, nghién, tron déu voi tro trau theo cac ty
1é nhu & bang 1 va cho vao cac tai (moéi tui 100 g),
sau d6 thanh trung, cho vao ti siy dé loai bo 4m
do.

Bang 1. Ty le phéi tron vat lieu t

Tylé | Rom | Lakhom | Tro trau
vatlieu | (g) (@ (@
2:2:1 40 40 20
1:3:1 20 60 20
0:4:1 0 80 20
4:0:1 80 0 20

Hinh 2. Chuén bi nguén vi khudn (a) va ting sinh vi khuin dé chiing vao vat liéu (b)
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Tang sinh vi khudn: Tang sinh cac dong vi
khuin da tuyén chon trong moi truong BIM long &
pH 7,0 trong 48 - 72 gio va 1 trong diéu kién co
may chiéu sang voi cuong do chiéu sang 2.000 -
4.000 Lux. Kiém tra mat so vi khuén va diéu chinh
vé 10® CFU/mL bang phuong phap do OD (Hinh
2).

Thanh phan moéi truong BIM cho 1 lit nudc cat
theo Brown (2013) [17] gom: 1,0 g (NH,),SO,; 0,5
g K,HPO, 0,2 g MgSO, 2,0 g NaCl, 5,0 g NaHCO;
1,5 g Yeast extract, 1,5 mL Glycerol va 0,03 g L-
cysteine.

Bo' tri thi nghiénm: Thi nghiém duoc bo tri
hoan toan ngau nhién, gom 4 ty 1é ctia nguon vat

lieu va 5 nguon vi khuén, voi 3 1an lap lai.
Bang 2. Cic nghiém thuc thi nghiém 14 cic dong vi khuin c6 dinh dam
Ty le vat lieu Dong vi khuén c6 dinh dam/do6i ching
boi chimg (BC)
Vi khuén c6 dinh dam W15
Vi khuén c6 dinh dam S27
Vi khuén c6 dinh dam W39
Hon hop vi khuin c6 dinh dam W15, S27 va W39
boi chimg (BC)
Vi khuéan c¢6 dinh dam W15
Vi khuén c¢6 dinh dam S27
Vi khuan c¢6 dinh dam W39
Hoén hop vi khuén ¢6 dinh dam W15, S27 va W39
boi chimg (BC)
Vi khuén c¢6 dinh dam W15
Vi khué4n c¢6 dinh dam S27
Vi khuén c6 dinh dam W39
Hon hop vi khuin c6 dinh dam W15, S27 va W39
boi chimg (BC)
Vi khuén c¢6 dinh dam W15
Vi khuén c6 dinh dam S27
Vi khuén c6 dinh dam W39
Hon hop vi khuin c6 dinh dam W15, S27 va W39

2:2:1

1: 3: 1

0:4:1

4:0:1

U méau: Cho cac tui vat lieu da sdy vao tit cdy vi
sinh thuc hién cac budc vo trung, sau dé cho 150
mL ché phdm vi khuin da tang sinh twong duong
am do 60% vao cac tai va 0 & diéu kién nhiét do
phong.

Chi tiéu theo doi Ché pham huéng dén bon

cho cay trong nén cac chi tiéu vé dinh duong duoc
khéo sat. Ty le C/N, ham luong N, P, C téng s6 va
mat s6 vi khuian duoc x4c dinh méi 7 ngay trong
vong 28 ngay.

Phuong phap phan tich. Phuong phap phan
tich ché phdm u duoc mo ta & bang 3.

Bang 3. Phuong phap phan tich ché phdm G

Chi tiéu Mo ta
N (t6ng s) Phuong phap Kjeldahl: Vo co hoa mau bang H,SO, dam dic + axit salicylic voi
g chat xuc tac H,0,, xac dinh ham lugng dam téng s6 bang chung cat kjeldahl.
Phuong phap so mau: Vo co hoa mau bang H,SO, dam dac + axit salicylic véi
P (t6ng s0) chat xuc tac H,0,, xac dinh lugng 1an bang phuong phap hién mau trén may do
quang pho UV - VIS & budc song 880 nm.
C (téng s6) Phuong phéap nung dé xac dinh tong so6 C.
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Mat so twong doi ctia vi khudn PNSB trong vat liéu 0 duoc xac dinh trén moi
truong BIM trong diéu kién vi yém khi sang, theo phuong phap ciua Harada va
cs (2001) [18] duoc hiéu chinh boi Kantachote va cs (2016) [19].
Xir Iy s6 liéu: St dung phan mém SPSS 13.0 3. KET QUA NGHIEN CUU VA THAO LUAN

phan tich phuong sai bang kiém dinh Duncan dé
so sanh khac biét trung binh gitta cac nguon vi
khuan cho méi loai ché phdm.

Bang 4. Ham lugng cac bon tdng s6 (%) ciia ché phdm stt dung vi khu4n c6 dinh dam

Mat so6 vi
khuan

3.1. Ham leong cac bon téng s6 chia 4 vt lieu
stt dung vi khuén c6 dinh dam

9 le vat liew Dong vi khuan (,:6 dinh Thoi gian G (Tuan)
dam/doi chiing 1 2 3 4
Doi chiing 68,0 72,1 70,5 69,5
W15 72,8 72,2 70,8 66,3
Vat liéu 1 S27 74,6 73,2 69,6 47,8
W39 74,4 72,6 69,1 64,7
Hoén hop W15, S27, W39 71,0 73,0 70,7 69,4
Doi chiing 74,7 72,0 71,4 70,5
W15 76,8 71,6 71,2 67,9
Vat liéu 2 S27 76,5 72,6 70,2 86,6
W39 75,6 73,3 70,2 67,8
Hoén hop W15, S27, W39 75,5 73,8 65,6 69,3
Doi chiing 63,0 73,8 66,3 67,3
W15 74,2 73,2 72,0 67,9
Vat liéu 3 S27 77,2 70,9 71,5 69,9
W39 72,3 76,1 87,1 71,0
Hoén hop W15, S27, W39 73,5 70,9 70,0 70,8
Doi chiing 66,3 66,4 66,1 83,2
W15 76,0 69,4 67,6 60,7
Vat lieu 4 S27 68,6 76,0 68,5 63,7
W39 68,2 68,1 66,7 65,2
Hoén hop W15, S27, W39 65,3 69,0 67,2 72,8
Mtc y nghia vat liéu 1 ns ns ns ns
Mtrc y nghia vat liéu 2 ns ns * ns
Mtrc y nghia vat liéu 3 ns ns ns ns
Mtic y nghia vat liéu 4 ns ns ns ns

Ghi chi: Trong cung mot cot, cdc so co chir theo sau giong nhau thi khac biét khong co y nghia
thong ké qua phép thir Duncan, *: Khdc biét co y nghia thong ké 5%, ns: Khic biét khong co y nghia
thong ké.
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Bang 4 cho thay, ham luong cac bon téng so &
tuan 1, 2 va 4 giira cac nghiém thitc c6 bé sung vi
khuan va 4 ty 1 vat liéu khac biét khong co y nghia
thong ké, 1an luot 1a 65,3 - 77,2%, 66,4 - 76,1% va 47,8
- 86,6%. Tuy nhién, & tuan 3, nghiém thic bé sung
hén hop 3 dong vi khudn c6 dinh dam W15, S27,
W39 ctia ty l¢ vat liéu 2 c6 ham luong cac bon téng
s6 thap hon cac nghiém thic con lai, voi 65,6% so
v6i 70,2 - 71,4%, theo thit tu.

Két qua & bang 4 ciing cho thay, ham luong
cac bon téng s6 & cac nghiém thic co b6 sung

cac dong don vi khudn c6 dinh dam W15, S27 va
W39 ctia ca 4 ty 1é vat lieu déu c6 xu huong giam
qua 4 tuan khao sat. Két qua nay phu hop voi két
qua nghién cttu cta Tran Ngoc Hitu va cs (2014)
[20], theo @6 nghiém thic b6 sung cac dong vi
khuén c6 dinh dam Azospirillum lipoferumva hoa
tan lan Pseudomonas stutzeri da giam ham luong
cac bon tong s6 so voi doi ching khong b6 sung
vi khuén.

3.2. Him lwong dam téng sd cia 4 vat liéu sir
dung vi khu4n ¢ dinh dam

Bang 5. Ham luong dam tdng s6 (%) cia ché phdm st dung vi khuin ¢ dinh dam

ot n i Dong vi khuén ¢6 dinh Thoi gian 0t (Tuan)
Ty 1é vat lieu v 1
dam/doi ching 1 2 3 4
boi ching 0,474¢ 1,14° 0,684" 1,03
W15 1,54° 1,54* 1,26% 1,52
Vit lieu 1 S27 2,37 1,72 1,17 0,927¢
W39 1,39" 1,55 1,58 1,15
Hon hop W15, S27, W39 1,55" 0,936" 1,84° 1,86
boi ching 0,521¢ 0,840° 0,793¢ 0,926
W15 1,96° 1,64* 1,48 1,55
Vat liéu 2 S27 1,46° 1,33% 1,24 1,58
W39 0,981°¢ 1,21 1,72 1,14°
Hon hop W15, S27, W39 1,70% 0,958 2,43 1,58
boi ching 0,591¢ 0,583¢ 0,817 1,11¢
W15 1,62° 1,15" 1,19 1,27
Vat lieu 3 S27 1,62° 1,58 1,40 1,57
W39 1,05" 1,12 0,803 2,49
Hon hop W15, S27, W39 1,48 1,01° 2,06 1,50
boi ching 0,548 0,583" 0,863 1,10
W15 1,25 1,60° 1,42 0,986
Vat lieu 4 S27 1,05 1,07 0,948 1,47
W39 0,869 0,928" 1,30 1,35
Hon hop W15, S27, W39 0,895 0,855 1,42 2,07
Mtrc y nghia vat liéu 1 * * * *
Mt y nghia vat liéu 2 * * * *
Mt y nghia vat lieu 3 * * ns *
Mt y nghia vat liéu 4 ns * ns ns

Ghi chu: Trong cung mot cot, cdc sé co chir theo sau giong nhau thi khic biét khong co y nghia
thong ké qua phép thir Duncan, *: Khdc biét co y nghia thong ké 5%, ns: Khic biét khong co y nghia

thong ké.
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Bang 5 cho thay, tuan 1 ¢ ty lé vat lieu 1, 2 va 3
cac nghiém thic bé sung vi khuidn déu c6 ham
luong dam téng s6 cao hon nghiém thuac doi
chtng, lan luot 1a 1,39 - 2,37% so voi 0,474%, 0,981 -
1,96% so voi 0,521% va 1,05 - 1,62% so voi 0,591%.
Tuy nhién, & ty lé vat lieu 4 ham luong dam téng
s6 giita cac nghiém thic khac biet khong co y
nghia thong ke, dao dong 0,548 - 1,25%.

O tuan 2, nghiém thitc ¢6 bd sung dong don
W15, S27 va W39 cua ty 1é vat lieu 1 va 2 ¢6 ham
luong dam téng s6 twong duong nhau, 1,54 - 1,72%
va 1,21 - 1,64%, theo tht tv. Ham luong dam tong
s6 o vat liéu 3 va 4 & tuan 2 dat cao nhat, 1an luot 1a
nghiém thic b6 sung dong don S27 (1,58%) va
W15 (1,60%) (Bang 5).

Ty 1é vat lieu 1 & tuan 3 nghiém thic bé sung
dong don vi khuan W39 va hén hop 3 dong c6 ham
luong dam téng so6 twong duwong nhau (1,58 -
1,84%) va cao hon nghiém thac d6i ching
(0,684%), tuan 3 cta ty lé vat liéu 2 ham luong dam
téng s6 duoc ghi nhan cao nhat & nghiém thic bo
sung hon hop 3 dong vi khudn W15, S27 va W39,
voi 2,43% va thap nhat & nghiém thac doi chimg
(0,793%). Tuy nhién, tuan 3 cta ty le vat lieu 3 va 4
c6 ham luwong dam tong so6 gitta cac nghiém thic
khac biét khong c6 y nghia thong ké, dao dong
0,817 - 2,06% (Bang 5).

O thoi diém khéo sat tuan 4, nghiém thitc bé
sung hon hop 3 dong vi khuan W15, S27 va W39
cta ty le vat lieu 1 va 2 déu c6 ham luong dam téng
s6 cao hon nghiém thitc doi ching, lan luot 1a 1,86
so voi 1,03% va 1,58 so vai 0,926%. Tuy nhién, ty 1é

vat lieu 3 c6 ham luong dam téng s6 cao nhat &
nghiém thttc b6 sung dong don vi khuidn W39
(2,49%). Bén canh do, ham luong dam téng so gitta
cac nghiém thuc cia ty 1é vat lieu 4 khac biét
khong c6 y nghia thong ké, vai 0,986 - 2,07% (Bang
5).

Qua thoi gian khao sat 4 tuan & ty lé vat lieu 1
va 2, nghiém thic b6 sung hén hop 3 dong vi
khudn W15, S27 va W39 déu c6 ham luong dam
téng s6 cao hon nghiém thic d6i ching. Tuy
nhién, & ty 1¢ vat lieu 3 nghiém thice b6 sung dong
don vi khudn W39 ham luong dam tong s6 cao
nhat (Bang 5). Két qua nay phu hop véi két qua
nghién cttu ctia Tran Thi Ngoc Son va cs (2011)
[21] theo d6 bo sung vi khuidn da gitp ting ham
luong dam téng so. Tuong tu, két qua nghién ctu
ctia Nguyén Van Thao va cs (2015) [22] cho thay,
khi b6 sung hon hop Bacillus subtilis,
Streptomyces sp. F, Aspergillus oryzae,
Kluyveromyces marxianus, Trichoderma spp. giup
tang ham luong N tong s6 so voi khong bé sung,
1,04% so v6i 0,91% sau 30 ngay . Theo Tran Ngoc
Hitu va cs (2014) [20], b6 sung vi khuin
Azospirillum lipoferum va Pseudomonas stutzeri
cing giup tang ham luong N, P, K trong vat liéu
dong 1. Diéu nay 1a do vat liéu duoc phan hiy nén
tang ham luong trong dong . Do do, trong nghién
ctru nay, can xac dinh diéu kién @ sao cho vi khu4n
c6 thé ton tai.

3.3. Ham leong 1an téng s6 cta 4 vat lieu st
dung vi khuén ¢§ dinh dam

Bang 6. Ham luong lan téng s6 (%) ctia ché phdm sit dung vi khuén ¢ dinh dam

T9 16 vat licu Dong vi kh},l.én c,()' dinh Thoi gian G (Tuan)
dam/ do0i chting 1 2 3 4
baoi chimg 0,095° 0,058 0,088 0,067
W15 0,096 0,087 0,093 0,531
Vat liéu 1 S27 0,1072 0,083 0,096 0,081
W39 0,103 0,090 0,097 0,066
Hon hop W15, S27, W39 0,106 0,084 0,098 0,082
bai chimg 0,100 0,092 0,101 0,066
W15 0,105 0,084 0,112 0,071
Vit liéu 2 S27 0,109 0,080 0,107 0,080
W39 0,104 0,092 0,097 0,153
Hon hop W15, S27, W39 0,105 0,079 0,099 0,081

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2023

37



KHOA HOC CONG NGHE

boi ching 0,097 0,096 0,095 0,056
W15 0,097 0,074° 0,098 0,076
Vat lieu 3 S27 0,106 0,076" 0,098 0,074
W39 0,108 0,080" 0,101 0,090
Hon hop W15, S27, W39 0,096 0,086 0,097 0,089
boi ching 0,097 0,106 0,091 0,067¢
W15 0,102 0,072 0,099 0,116®
Vit lieu 4 S27 0,103 0,088 0,103 0,077
W39 0,111 0,082 0,101 0,096
Hon hop W15, S27, W39 0,102 0,069 0,089 0,126*
Mtec y nghia vat liéu 1 * ns ns ns
Mtc y nghia vat liéu 2 ns ns ns ns
Mtc y nghia vat liéu 3 ns * ns ns
Mtc y nghia vat liéu 4 ns ns ns *

Ghi chu: Trong cung mot cot, cdc sé co chir theo sau giong nhau thi khic biét khong co y nghia
thong ké qua phép thir Duncan, *: Khdc biét co y nghia thong ké 5%, ns: Khic biét khong co y nghia

thong ké.

Bang 6 cho thdy, & tuan 1 cta ty lé vat lieu 1,
nghiém thic b6 sung dong don vi khuin S27 co
ham luong lan téng s6 cao hon nghiém thic bo
sung dong don W15, 0,107 so v6i 0,096%. Ngoai ra,
nghiém thitc b6 sung dong don S27 va hén hop 3
dong W15, S27 va W39 ¢ thoi diém 1 tuan cua ty 1é
vat lieu 1 c6 ham luong lan téng s6 tuong duong
nhau (0,106 - 0,107%) va cao hon nghiém thic doi
chimg (0,095%). Ham luong l1an téng s6 gitta cac
nghiém thuc cta ty 1¢ vat liéu 2, 3 va 4 ¢ thoi diém
tuan 1 khac biét khong c6 y nghia thong ke, dao
dong 0,096 - 0,111%.

Thoi diém tuan 2, ty lé vat lieu 1, 2 va 4 c6 ham
luong lan tong so6 tuong duong nhau, véi 0,058 -
0,106%. Tuy nhién, & ty 1é vat liéu 3, nghiém thac
b6 sung dong don vi khudn W15, S27 va W39 co
ham luong 1an téng so6 twong dwong nhau (0,074 -

0,080%) va thiap hon nghiém thic doi chimg
(0,096%) (Bang 6).

Ham luong lan téng so6 gitta cac nghiém thic &
tuan 3 cua ca 4 ty lé vat lieu déu khac biét khong
c6 y nghia thong ke, dao dong 0,088 - 0,112%
(Bang 6).

O thoi diém tudn 4 cta ty lé vat lieu 1, 2 va 3
c6 ham luong 1an téng so twong duong nhau, 0,056
- 0,531%. Hon nita, nghiém thitc b6 sung hén hop 3
dong vi khuén & thoi diém tuan 4 cta ty 1é vat liéu
4 ¢6 ham luong lan téng so cao tuong duong voi
nghiém thic bd sung dong don W15 (0,116 -
0,126%), cao hon nghiém thitc b6 sung dong don
S27 va doi chimg (0,067 - 0,077%) (Bang 6).

3.4. Ty lé C/N ciia 4 vat lieu stt dung vi khudn
c6 dinh dam

Bang 7. Ty lé C/N ctia ché phdm st dung vi khu4n ¢d dinh dam

e Dong vi khudn c6 dinh Thoi gian @ (Tuan)
Ty 1é vat lieu o 1
dam/doi chimg 1 2 3 4
baoi chimg 143,6° 63,2 103,1* 68,2
W15 47,3 47,7¢ 62,8 44,2
Vat lieu 1 S27 33,4¢ 43,1¢ 62,3 46,5
W39 59,6 47,9 44 .4° 56,3
Hon hop W15, S27, W39 46,6 78,0 39,6° 38,8

38 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2023



KHOA HOC CONG NGHE

Doi ching 143,5* 90,7 91,1° 76,9
W15 39,3 46,6° 50,3 44,4°
Vat liéu 2 S27 54,6° 56,0™ 59,7 55,8
W39 77,2° 60,6™ 42,3 59,7
Hoén hop W15, S27, W39 44,9 77,3% 27,0° 44,4°
Doi ching 112,3 127,9° 82,6 60,7
W15 46,3 64,5 62,3% 54,4
Vat liéu 3 S27 49,2 45,1° 52,1 44,5°
W39 69,1° 68,5 18,0¢ 29,2°
Hoén hop W15, S27, W39 50,2 70,6 35,2™ 47,3
Doi ching 121,5 113,8° 85,0 84,6
W15 61,3 46,0° 49,9 61,9
Vat liéu 4 S27 65,6 72,6™ 79,4 45,8
W39 784 73,5™ 52,6 49,3
Hoén hop W15, S27, W39 92,9 83,9 52,6 42,9
Mtc y nghia vat liéu 1 * * * ns
Mtic y nghia vat liéu 2 * * * *
Mtrc y nghia vat liéu 3 * * * *
Mtic y nghia vat liéu 4 ns * ns ns

Ghi chi: Trong cung mot cot, cdc so co chir theo sau giong nhau thi khac biét khong co y nghia
thong ké qua phép thir Duncan, *: Khdc biét co y nghia thong ké 5%, ns: Khic biét khong co y nghia

thong ké.

Bang 7 cho thay, nghiém thic doi chimg &
thoi diém khdo sat tuan 1 cta ty le vat lieu 1, 2 va 3
déu co ty lé C/N cao hon cac nghiém thttc c6 b6
sung vi khudn, lan luot 1a 143,6 so voi 33,4 - 59,6,
143,5 so véi 39,3 - 77,2 va 112,3 so voi 46,3 - 69,1.
Ngoai ra, nghiém thitc bd sung dong don vi khu4n
W15, S27 va hon hop 3 dong W15, S27 va W39 ¢ ca
ty le vat lieu 1 va 2 thoi diém tuan 1 déu co ty lé
C/N tuong duwong nhau, lan luot 1a 33,4 - 47,3 va
39,3-77,2.

Thoi diém tuan 2, nghiém thitc b6 sung dong
don vi khudn W15, S27 va W39 ctia ca ty lé vat liéu
1, 2 va 4 c6 ty lé C/N tuong duong nhau va thap
hon nghiém thitc doi chimg, 1an luot 1a 43,1 - 47,9
so voi 63,2, 46,6 - 60,6 so voi 90,7 va 46,0 - 73,5 so
voi 113,8. Tuy nhién, ty lé C/N & nghiém thic b
sung dong don vi khudn S27 ctia ty 1é vat lieu 3 &

tuan 2 dat thap nhat, voi 45,1 va cao nhat & nghiém
thuc doi chimg (127,9) (Bang 7).

Nghiém thitc do6i chimg & thoi diém tuan 3 ty
le vat lieu 1 va 2 c6 ty 1é C/N cao hon cac nghiém
thic c6 bé sung vi khudn, lan luot 1a 103,1 so véi
39,6 - 62,8 va 91,1 so voi 27,0 - 59,7. Tuong tu,
nghiém thic bé sung dong don vi khudn W39 va
hon hop 3 dong vi khuan W15, S27 va W39 cuta ty
lé vat lieu 3 & tuan 3 co6 ty lé C/N tuong duong
nhau (18,0 - 35,2) va thap hon nghiém thuc doi
chtmg, voi 82,6. Ty 1é vat lieu 4 & thoi diém tuan 3
co ty 1é C/N giita cac nghiém thirc khac biét
khong c6 y nghia thong ke, dao dong 49,9 - 85,0
(Bang 7).

Thoi diém tuan 4, gitta cac nghiém thtc cta ty
le vat lieu 1 va 4 c6 ty 1é C/N tuong duong nhau,
voi 38,8 - 84,6. Them vao do, nghiém thitc b6 sung
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hén hop 3 dong vi khudn W15, S27 va W39 & thoi
diém tuan 4 cta ty le vat lieu 2 va 3 déu co ty le
C/N thap hon nghiém thtc d6i chimg, 1an luot la
44,4 so voi 76,9 va 29,2 so voi 47,3 (Bang 7).

Nhin chung, ty 1&é C/N dat kha cao qua 4 tuan
1 cho thay, hiéu qua hoat dong cta dong u thap,
qué trinh @ hiéu khi hoat dong hiéu qua khi ty le
C/N 1a 20 - 40. Hiéu suat cta qua trinh 4 phu

thuoc rat 16n vao ty le C/N. Khi ty l¢ C/N dao
dong trong khoang gia tri phu hop thi qua trinh
phan hiuy kha nhanh va hoan toan [23]. Tuy nhién,
trong nghién cttu nay, C/N khong duoc xem nhu
gi4 tri dé st dung ché pham vi vat liéu tai ¢ nho.

3.5. Mat s6 vi khudn ctia 4 vat lieu st dung vi
khuén c6 dinh dam

Bang 8. Mat s6 vi khudn (x 10° MPN g DBW) c¢6 trong ché phdm sit dung vi khuin c6 dinh dam

y ot Dong vi khuan c6 dinh dam/ Thoi gian @ (Tuan)
Ty 1é vat lieu P
doi chung 1 2 3 4
boi ching 0,00 0,00° 0,00 0,00
W15 86,0° 11,3 1,00° 10,7
Vit lieu 1 S27 9,00 61,7 21,0° 21,7
W39 17,0 47,3® 15,0° 27,0
Hon hop W15, S27, W39 7,67° 48,0 1,00° 15,7
boi ching 0,00¢ 0,00 0,00 0,00¢
W15 46,0° 77,0° 22,0 27,0
Vit lieu 2 S27 206,0° 54,3% 33,7 15,0
W39 494,5* 98,1* 22,3 5,33
Hon hop W15, S27, W39 44 .5° 107,5* 15,0 7,67
boi ching 0,00¢ 0,00 0,00 0,00
W15 44,0 56,0 3,00 22,0
Vit lieu 3 S27 23,7 45,0* 18,0 18,3?
W39 9,66° 37,7 30,5 16,0
Hon hop W15, S27, W39 55,0 4,33 1,67 13,7
boi ching 0,00 0,00 0,00 0,00
W15 2,67 12,3 15,7 9,67
Vit lieu 4 S27 7,00 13,7 1,67 6,67
W39 2,00 7,33 12,3 3,00
Hon hop W15, S27, W39 2,33 12,3 17,3 2,33
Mtrc y nghia vat liéu 1 * * * ns
Mtrc y nghia vat liéu 2 * * ns *
Mtic y nghia vat liéu 3 * * ns *
Mtic y nghia vat liéu 4 ns ns ns ns

Ghi chu: Trong cung mot cot, cdc sé co chir theo sau giong nhau thi khic biét khong co y nghia
thong ké qua phép thir Duncan, *: Khdc biét co y nghia thong ké 5%, ns: Khic biét khong co y nghia

thong ké.

Tuan 1 cta ty 1é vat lieu 1 cho thdy, nghiém
thitc b6 sung dong don vi khuian S27, W39, hon
hop 3 dong vi khuan S27, W15, W39 va doi chung
c6 mat s6 vi khuan tuong duong nhau (0,00 - 17,0 x
10° MPN g! DBW) va thap hon nghiém thic bé
sung dong don vi khudn W15 (86,0 MPN g’

DBW). Tuong tu, & ty 1é vat lieu 2, nghiém thic b6
sung dong don vi khudn W39 c6 mat so vi khuan
cao nhat, vdi 494,5 x 10° MPN g DBW. Tiép dén, &
thoi diém tuan 1 ty ¢ 3 nghiém thic bé sung dong
don W15 va hén hop 3 dong vi khuan S27, W15 va
W39 c6 mat s6 vi khudn tuong duong nhau, 44,0 -
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55,0 x 10° MPN g DBW. Ngoai ra, ty ¢ chat nén 4
mat s6 vi khuan gitta cac nghiém thtc tuong
duong nhau, dao dong 0,00 - 7,00 x 10° MPN g
DBW (Bang 8).

Mat s6 vi khuin & cac nghiém thitc b6 sung
dong don vi khuan W15, W39 va hon hop 3 dong vi
khuan S27, W15 va W39 & thoi diém tuan 2 cta ty
lé vat liéu 1 tuong dwong nhau (11,3 - 48,0 x 106
MPN g-1 DBW) va cao hon nghiém thac doi
chung (0,00 MPN g-1 DBW). Tuy nhién, & ty 1é vat
lieu 2 va 3 ctia tuan 2 mat s6 vi khuin gitra cac
nghiém thic khac biét c6 y nghia thong ke, dao
dong 0,00 - 107,5 x 106 MPN g-1 DBW. Ngoai ra,
ty 1é vat liéu 4 c6 mat s6 vi khuan khac biet khong
c6 y nghia thong ké, dao dong 0,00 - 13,7 x 106
MPN g-1 DBW (Bang 8).

Ty lé vat lieu 1 & tuan 3 c6 khac biét c6 y nghia
thong ke, cu thé nghiém thitc b6 sung dong don vi
khuén S27, W39 c6 mat s6 vi khudn tuong duong
nhau va cao hon nghiém thttc con lai, 15,0 - 21,0 so
voi 0,00 - 1,00 x 10° MPN g! DBW. Bén canh do, &
ty lé vat lieu 2, 3 va 4 c6 mat so vi khudn tuong
duwong nhau, dao dong 0,00 - 33,7 x 10° MPN g!
DBW (Bang 8).

O thoi diém tuan 4, ty 1é vat lieu 1 va 4 c6 mat
s6 vi khudn tuong duong nhau, dao dong 0,00 -
27,0 x 10° MPN g DBW. Tuy nhién, ¢ ty lé vat liéu
2 nghiém thitc b6 sung dong don vi khuan W15 c6
mat s6 vi khuan cao hon cac nghiém thtc con lai,
27,0 so voi 0,00 - 15,0 x 10° MPN g' DBW. Ngoai
ra, tat ca cac nghiém thic c6 b sung vi khuén & ty
1é 3 c6 mat s6 vi khuin cao hon nghiém thic doi
chimg, 13,7 - 22,0 so véi 0,00 x 10° MPN g! DBW
(Bang 8).

Bén canh do, mat s6 vi khuian & cac nghiém
thitc c6 b6 sung cac dong don vi khudn hay hon
hop c6 mat s6 vi khudn sau 4 tuan khao sat & ca 4
ty le vat lieu déu cao hon nghiém thitc doi ching
(Bang 8). Hon nita, cac nghiém thic c6 b sung vi
khuén & ca 4 ty 1é vat lieu déu cho thay, ham luong
lan téng s6 gidm qua 4 tuan khao sat, diéu nay cé
thé giai thich cac vi sinh vat bé sung vao da st
dung 1an c6 sén trong ché pham dé sinh truéng va
phat trién dan dén gidm ham luong lan téng soO.
Maic du, vi khudn van hién dién trong ché pham,
trong thoi gian t6i can bao quan san phdm trong

thoi gian dai hon cting nhw danh gia hiéu qua caa
ché phdm dén cay trong.

4. KET LUAN

Sau 4 tuan khao sat nghiém thic bé sung
dong don vi khuén c6 dinh dam W15 va hén hop 3
dong W15, S27 va W39 & ty lé vat lieu 1 (rom: 14
khom: tro trau, 2: 2: 1) va vat liéu 2 (rom: 14 khom:
tro trau, 1: 3: 1) da giap ting ham luwong dam téng
s0, lan luot 1a 32,2 - 44,6% va 40,2 - 41,3% so voi doi
ching. Tuy nhién, & ty 1é vat lieu 3 (rom: 14 khom:
tro trau, 0: 4: 1) chi c6 nghiém thic b6 sung dong
don vi khudn W39 giup ting ham luong dam téng
s6 55,4%. Ham luong lan téng so, cac bon tong s
va mat s vi khuén gitta cac nghiém thic ¢ ca 4 ty
le vat lieu déu nhu nhau. O ty le vat lieu 2 va 3
(twong tmg voi ty 1é rom: 14 khom: tro trau, 1: 3: 1
va 0: 4: 1) nghiém thtcc b6 sung hon hop 3 dong vi
khuan W15, S27 va W39 da giup giam ty le C/N
lan luot 1a 42,2 va 22,0%.
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BY - PRODUCTS IN MANUFACTURING BIOFERTILIZERS OF NITROGEN - FIXING PURPLE
NON - SULFUR BACTERIA
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!An Giang University, Vietnam National University Ho Chi Minh City
?Faculty of Crop Science, College of Agriculture, Can Tho University
Summary
The study was conducted to determine a suitable material ratio for strains of nitrogen-fixing

purple non -

sulfur bacteria to manufacture biofertilizers. The experiment was completely

randomized with four material ratios and five bacterial sources along with three replications.
Therein, the four material ratios were (rice straw: pineapple leaves: husk ash, 2: 2: 1); (rice straw:
pineapple leaves: husk ash, 1: 3: 1); (rice straw: pineapple leaves: husk ash, 0: 4: 1); (rice straw:
pineapple leaves: husk ash, 4: 0: 1), and the five sources of nitrogen-fixing bacteria included the
control; nitrogen-fixing bacteria W15; nitrogen-fixing bacteria S27; nitrogen-fixing bacteria W39; a
mixture of nitrogen-fixing bacteria W15, S27 and W39. After four weeks of investigation, the
results showed that the treatments supplied with the single W15 strain or the mixture of W15,
S27 and W39 strains combined with along with the material ratios of rice straw: pineapple leaves:
husk ash, 2: 2: 1 and rice straw: pineapple leaves: husk ash, 1: 3: 1 increased the total N content
by 32.2 - 44.6% and 40.2 - 41.3%, respectively, in comparison with the control. However, at the
material ratio of rice straw: pineapple leaves: husk ash, 0: 4: 1, only the treatment with the single
W39 strain increased the total nitrogen content by 55.4%. Furthermore, the total phosphorus
content and the total carbon content between treatments at the four material ratios were
equivalent. Besides, at the material ratios of rice straw: pineapple leaves: husk ash, 1: 3: 1 and rice
straw: pineapple leaves: husk ash, 0: 4: 1, the treatment supplied with the mixture of the three
bacterial strains W15, S27 and W39 contributed to reducing the C/N ratio by 42.2 and 22.0%,

respectively.

Keywords: Purple non - sulfur bacteria, biofertilizer, carrier, agricultural by - product.
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NGHIEN CUU MOT sO BIEN PHAP KY THUAT TRONG
THU HOACH VA SO CHE DUOQC LIEU KIM NGAN
(Lonicera japonica Thunb.)
Tran Thi Lan', Nguyén Thu Huyén', Nguyén Thi Khanh?,
Cu Thi Hang!, Nguyén Quang Tin?, Nguyén Vin Tam" "

TOM TAT

Kim ngan 1a mét vi thudc duoc stt dung phé bién trong y hoc ¢6 truyén va hién dai. Trong nghién
ctru ndy, cac ky thuat vé thoi diém thu hai, phuong thitc lam kho duoc liéu hoa kim ngén va than,
canh, 14 (cuong kim ngan) da duoc tap trung nghién ctru. Cac thi nghiém duoc bé tri theo kiéu
hoan toan ngau nhién, 3 1an nhéc lai. Két qua nghién ctru cho thay, thoi diém thich hop nhat dé
thu hai 1a sau trong 240 - 270 ngay doi v6i cuong kim ngan va nu hoa c6 mau traing (khoang 10%
canh hoa nd) doi véi hoa kim ngan. Cuong kim ngan nén duoc 1am kho bang thiét bi sdy lanh &
40°C va 45°C va hoa kim ngan nén duoc say ¢ 30°C. Két qua nay 1a co sé dé xay dung quy trinh
thu hai va san xuat duoc liéu kim ngan, bao gom ca duoc liéu dat tiéu chudn GACP.

Tt khéa: Cuong kim ngén, hoa kim ngan, kim ngan, phuong thirc Iam kho, thoi diém thu hai.

1. AT VAN BE

Kim ngan (Lonicera japonica Thunb.) mot loai
duoc lieu pho bién va da tac dung. Tir lau, kim
ngan da duoc biét dén voi tac dung chong viém
[1], [2]. Thanh phan héa hoc cta kim ngan gom
cac nhom chat sau: Axit clorogenic, lonicerin,
loniceraflavon, loganin, luteolin, caffeoylquinic
va flavones,...[2], [3], [4]. Trong d6, axit
clorogenic c6 tac dung chéng oxy hoa, chong
virus, chong nhiém trung va khang khuén, ttc ché
cac phan tng trong bénh roi loan tiéu duong.
Luteolin c6 biéu hién hoat dong chong virus [5],
tc ché su phat trién va di chuyén ctia cac té bao
ung thue phéi & nguoi [6]. Polysaccharides mot
chat khong doc [2], c6 kha nang cai thién cac biéu
hién cta bénh viéem mai di tng [7], diéu tri ching
nghién va giam tac hai caa ruou [2], [8], [9],...
Loganin mot loai glucozit c6 tac dung khang
khuén, thanh nhieét, giai doc [10].

Hién nay, cac thoi diém thu hai va phuong
thic lam kho duoc liéu kim ngan c6 anh hudéng téi

''Vién Dugc lidu

% Truong Pai hoc Diéu dudng Nam Dinh

3 Vu Khoa hoc Cong nghé¢ va Moi truong, Bo Nong nghiép
va PTNT

" Email: n.hoangthienngoc@gmail.com

chat lugng duoc liéu. Hoa kim ngan thuong duogc
moc theo chum va chin khong dong déu dan dén
kho6 xac dinh thoi diém thu hoach sau trong va
thoi diém thu hoach trong ngay. Phoi kho duoc
litu kim ngan trén san lat gach, san trai bat,...
ngoai troi niang hay sdy kho bing ltra la cac
phuong phap da duoc st dung phd bién [3]. Tuy
nhién, c6 nhiéu phuong phap moéi nhu: Say & nhiét
do thap, say lanh, hap - sy duoc stt dung nhiéu &
cac loai duoc lieu khac ma chua dugc 4p dung doi
voi duoc lieu kim ngan tai Viet Nam. Mau sic va
chat luong duogc lieu kim ngan sau so ché chua
duoc nang cao. Chinh vi vay, nghién cttu nay tap
trung xac dinh cac thong so ky thuat vé thoi diém
thu hoach, phuwong thic lam kho duogc lieu kim
ngan hudng téi san phdm duoc liéu c6 mau sac,
hinh dang va chat luong cao phuc vu cho y duoc
hoc c6 truyén va hién dai, ciing nhu cac nghién
ctru khac vé duoc lieu kim ngan.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién cttu

Hoa va cuong kim ngan duogc thu tai vuon thi
nghiém tréng hoa kim ngan & thanh pho Chi Linh,
tinh Hai Duong. Cac thi nghiém so ché duoc thuc
hién tai Trung tdm Nghién cttu trong va Ché bién
cay thuoc Ha Noi. Ham luong kim loai nang va du
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luong thudc bao vé thuc vat ton du trén dugc lieu
hoa va cuong kim ngan duwogc thyc hién tai Trung
tam Kiém nghiém, Ching nhan chat luong dat
nuéc va Vat tu nong nghiép Vinh Phuc. Kiém
nghiém vé chat luong duoc lieu hoa va cuong kim
ngan duoc thuc hién tai Vien Kiém nghiém thudc
Trung wong va Vién Duoc liéu.

2.2. Phuong phap nghién ctru

Cac thi nghiém dugc thuc hién tir thang
01/2021 dén thang 5/2023. Cac thi nghiém duoc
bo tri theo kiéu hoan toan ngau nhién, 3 1an nhic
lai, méi 1an nhéc lai duoc trong trén mot 6 co dién
tich 30 m% Céc yéu to phi thi nghiém duoc thuc
hién tuong ty nhau gitta cac cong thic trong mot
thi nghiem. Téng s6 0,7 kg duoc lieu tuoi doi voi
hoa kim ngan (tuong duong 0,1 kg duogc liéu kho)
va 10 kg duoc lieu tuoi doi voi cuong kim ngan
(tuong duong 2 kg duoc liéu kho) duoc thu hai &
mdi lan nhac lai. Sau khi thu hai, duoc liéu tuoi
duoc lua chon va phan loai hoa, ngay sau d6 duoc
lam kho & cung nhiét do (40°C) dén cung do 4m
thich hop (< 12% va < 13% lan luot twong tmg voi
duoc liéu hoa va cuong kim ngan) va duoc bao
quan kin trong bao bi PE day 0,01 mm.

Chi tiéu theo doi: Do 4m, tro toan phan, chi
tiéu cdm quan, hoat chat axit chlorogenic, ty lé
tuoi kho, nang suat thuc thu. Du luong kim loai
nang (Cu, Cd, As, Pb, Hg) va chat bao vé thuc vat
(Abamectin, Cypermethrin) ton du trong duoc
lieu. Cac s6 lieu duoc xit ly thong ké bang phan
mém Excel va Irristat.

Thi nghiém 1. Nghién cuu xdc dinh thoi gian
thu hoach anh huong dén chat Irong cua duoc liéu
cudng kim ngén

Thi nghiém duoc bé tri gom 3 cong thuc: CT1
(Doi chimg), CT2, CT3 lan luot twong tmg vdi cac
moc thoi gian thu héi sau trong 1a: 210 ngay, 240
ngay, 270 ngay.

Thi nghiém 2. Nghién ciu xdc dinh thoi diém
thu hoach anh huong dén chat Irong cua duoc liéu
hoa kim ngian

Thi nghiém duoc bé tri gom 3 cong thuc: CT1
(Doi chimg), CT2, CT3 lan luot tuwong tmg voi do
chin ctia hoa 1a: Nu xanh, nu trang (c6 10% hoa no&
canh), 100% hoa no.

Thi nghiém 3. Nghién cuu phuong thirc lam
kho dnh huong dén chat luong duoc liéu cudng
kim ngian

Thi nghiém bao gém 3 cong thic: LKC1 (Doi
ching), LKC2 va LKC3 lan luot 1a: Phoi kho dudi
nang (doi ching); sdy lanh & nhiét do 40°C; say &
nhiét do 45°C.

Thi nghiém 3. Nghién cuu phuong thirc lam
kho dnh huong dén chat lrong duoc liéu hoa kim
ngan

Thi nghiém bao gom 3 cong thirc: LKH1 (Doi
ching), LKH2, LKH3 lan luot la: Phoi kho dudi
nang (d6i chimg); hap & 80°C trong 5 phit va siy &
nhiét do 30°C; say & nhiet do 30°C.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia thoi gian thu hoach dén
chat lrong dugc lieu cuong kim ngan

Bang 1. Ning sudt va mau sic ciia duoc liéu cudng kim ngan & cac thoi gian thu hoach

Cong thic Thoi gian | Tro toan phan CAm auan NSTT cuong kim Ty le
& bao quan %) q ngan kho (kg/ha) | tuoi/kho
CT1
: 8,60%£0,92 Xanh nhat 4.020"+32 4,87°+0,12
(boi chung)
0 ngay
CT2 8,60°%+0,87 Xanh dic trung 4.200°+58 4,54°+0,19
CT3 8,67+0,89 Xanh dac trung 4.230°+93 4 56°+0,14
CT1
: 60 ngay 8,60°+0,91 Xanh nhat -
(boi chung)
CT2 8,632+0,94 Xanh dac trung -
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CT3 8,57*+0,87 Xanh dac trung -
CT1 3
, 8,67:0,92 Xanh sam, :
(boi chimg) den mau la
120 ngay .
CT2 8,67°+0,93 Xanh sam -
CT3 8,57*+0,86 Xanh sim -
CT1 3
, 8,43:0,83 Xanh sam, ]
(boi ching) den mau la
180 ngay N
CT2 8,67*+0,90 Xanh sam -
CT3 8,37*+0,87 Xanh sdm -

Ghi chu: CT1 (Poi chitng), CT2, CT3 lin lirot tuong ung voi cdc moc thoi gian thu hai sau trong Ia:
210 ngady, 240 ngay, 270 ngdy; NSTT Il nang suét thuc thu, a, b I cdc chir cdi thé hién suwr sai khdc co y

nghia o muc o.=0,05 voi test Duncan.

8

Hinh 1. Duoc liéu cudong kim ngan: a) khi méi thu hoach; b) 1am kho — bao quan sau 6 thang

(tin/ha)
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Hinh 2. Ning suit thuc thu va ty 1é teoi khé ctia duoc liéu cudéng kim ngan & cac thoi gian thu hoach

Cuong kim ngan thu hoach & cac thoi diém
thu hai khac nhau c6 chat luong khac nhau (Bang
1). Mau sac cta duoc lieu & cac cong thuc trong
thi nghiém la khac nhau va cé su chuyén bién
trong qua trinh bao quan. Tai thoi diém ngay sau
khi thu hoach, lam kho, dugc liéu cuong kim ngan
& cac cong thie thu hoach sau trong 210 ngay co6
mau xanh nhat, sau trong 240 ngay va 270 ngay cé
mau xanh dic trung. Mau sac cua duoc liéu cuong

46

kim ngan ciing c6 su thay déi sau 120 ngay bao
quan.

Sau 180 ngay bao quan, duoc liéu cuéng kim
ngan & cac cong thic trong thi nghiém van git
mau sac nhu sau 120 ngay bao quan (Hinh 1).
Nang sudt thuc thu ¢ cac cong thire thi nghiém c6
su sai khac nhau. Cong thitc thu hoach sau trong
240 ngay va 270 ngay co su sai khac khong co y
nghia thong ké (a = 0,05) vé nang suat thuc thu.
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Tuy nhién, ca hai cong thic nay déu vuot troi so
voi cong thire thu hoach cuong kim ngan sau trong
210 ngay. Két qua udc luong tuyén tinh nang suat
thuc thu duwoc liéu cuong kim ngan & cac cong
thic thi nghiém cho thay, sau tréong 240 ngay,
nang suat thuc thu duoc lieu cuong kim ngan ting
truong rat cham, dat gia tri cuc dai va c6 xu huéng
giam sau trong 270 ngay (Hinh 2). Két qua nay
vuot troi hon so voi két qua nghién ctru cta Ninh
Thi Phip va D6 Thi Bé (2018) [11]. Ty lé twoi/kho
cua duoc liéu cudng kim ngan trong thi nghiém
dao dong trong khoang 4,54 - 4,87 lan. Cong thic

thu hoach sau trong 240 ngay, 270 ngay khong cé
su sai khac nhau va 1an luot 1a 4,54 va 4,56 1an. Tuy
nhién, ty 1é twoi/kho cta 2 cong thitc nay déu vuot
troi so voi cong thic thu hoach sau tréong 210
ngay. Két qua udc luong tuyén tinh ty 1é tuoi kho
ctia cac cong thirc cho thay, ty 1é twoi kho c6 xu
huong gidm dan theo thoi gian va dat gia tri cuc
dai trong khoang thoi gian thu hoach sau tréng
240 - 270 ngay (Hinh 2). Cac két qua nay la diém
khac biét so voi cac két qua nghién ctu ctia Vién
Duoc liéu (2013, 2016) [3], [4].

Bang 2. Ham luong hoat chit ciia duoc liéu cugng kim ngan & cac thoi diém thu hoach

Ham luong axit clorogenic (%) Ham luong loganin (%)
Cong thic
Moi thu Sau 180 ngay bao quan Moéi thu Sau 180 ngay bao quan
CT1 (boi ching) | 0,50+0,09 0,40°+0,02 0,16*+0,03 0,16*+0,03
CT2 0,83*+0,11 0,47*+0,03 0,19°+0,02 0,16*+0,02
CT3 0,62"+0,08 0,41°+0,02 0,12°+0,03 0,17°+0,02

Ghi chu: CTI (Poi ching), CT2, CT3 lan luot tuong ung voi cdc moc thoi gian thu hai sau trong 13:
210, 240, 270 ngdy; a, b, ¢ Ia cdc chir cdi thé hién su sai khdc co y nghia ¢ miic a.=0,05 voi test Duncan.

Bang 2 cho thay, cuong kim ngan thu hoach &
cac thoi diém thu hai khac nhau c6 ham luong
hoat chit 1a khac nhau. O ngay thoi diém cay thu
hoach, sau tréong 240 ngay cho ham luong axit
clorogenic va loganin va sau 180 ngay bao quan
duy tri ham lwong axit clorogenic va loganin
(>0,1%) dat tieu chuédn cta Duoc dién Trung Quoc
(2010) [12]. Do 4m va tro toan phan & cac cong
thitc thi nghiém khong cé su sai khac c6 y nghia
(o = 0,05). Tuy nhién, ham luong hoat chat axit

clorogenic & cac do gia thu hai (a = 0,05) khi vira
moi thu hai - lam kho va sau 180 ngay bao quan.
Cac két qua nay tuong tu voi két qua nghién ctu
ctia Ninh Thi Phip va b6 Thi Bé (2018) [11]. Nhu
vay, cay kim ngan thu hoach cugng thich hop nhat
la vao thoi diém cay dugce thu hét hoa va co thoi
gian sau trong 240 - 270 ngay.

3.2. Anh hudng ctia thoi diém thu hoach dén
chat lvong dugc lieéu hoa kim ngan

Bang 3. Chat lugng ctia hoa kim ngan & cac thoi diém thu hai

Cf)r,lg TI?(‘n glfm bo 4m (%) Tr? toan Cam quan ii:fl;;f Ty 1é tuoi/kho
thic | bao quan phan (%) kho (ke/ha)

CT1 11,93*+0,02 | 4,76 Xanh nhat, khong mui 320,0"+10,2 7,76+0,09
CT2 0 ngay | 11,70°+0,03 4,807 Vang nhat, mui nhe 325,0°+11,3 7,83*+0,12
CT3 11,73°+0,01 | 4,80 | Vang tuoi, thom dac trung | 324,0°+14,2 7,91°+0,08
CT1 12,232+0,02 4,707 Xanh nhat, khéng mui - -

CT2 10 ngay | 12,20°+0,01 4,63 Vang nhat, mui nhe - -

CT3 12,33*+0,02 4,43 Vang tuoi, thom dac trung - -
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CT1 12,332+0,02 4,73 Xanh nhat, khéng mui - -
CT2 20 ngay | 12,23*+0,01 4,80? Vang nhat, mui nhe - -
CT3 12,43*+0,01 4,67 Vang tuoi, thom dac trung - -
CT1 12,10%+0,02 4,76 Hét xanh, khong mui - -
CT2 30 ngay | 12,20°+0,02 4,80° Vang nau nhat, mui nhe - -
CT3 12,96*+0,01 4,63* Vang nau, thom dac trung - -

Ghi chu: CT1 (Péi chung), CT2, CT3 lan lirot tuong ung voi do chin cua hoa Ia: Nu xanh, nu trang
(co 10% hoa né canh), 100% hoa né; NSTT Ila nang sudt thuc thu; a, b Ia cdc chir cdi thé hién sur sai khdc
co y nghia ¢ murc a=0,05 vori test Duncan.
ngan thu hoach & cac cong thic nu xanh; nu trang
(c6 10% hoa ndé canh); 100% hoa né lan luot la
320,0; 325,0; 324,0 kg/ha. Hai cong thttic thu hoach
khi hoa c6 do chin 1a nu triang (c6 10% hoa no&
canh) va 100% hoa n& c6 nang suat thuc thu sai
khac nhau khong c6 y nghia (a = 0,05), tuy nhién,
ca 2 déu vuot troi hon cong thic con lai. Tuong tu,
ham luong chat kho c6 xu huong duoc tich lay
nhiéu hon khi hoa chin nhung su sai khac nay
khong c6 y nghia thong ké & cling muc y nghia.

Hoa kim ngan thu hoach & cac @6 tuéi thu hai
khac nhau c6 nang suat va chat luong khac nhau
(Bang 3). Hoa kim ngan & cong thitxc thu hoach khi
con 1a nu xanh sau khi so ché cho mau xanh nhat,
khong mui. Hoa kim ngan & cong thirc thu hoach
khi 1a nu trang (khoang 10% hoa n& canh) va 100%
hoa né lan luot c6 mau vang nhat, mui nhe va mau
vang tuoi, thom dic trung (Hinh 3). Mau sac va
mui vi dugc liéu cta cac cong thic thi nghiém
duoc duy tri cho dén 30 ngay bdo quan da co su
bién déi. Nang suat thuc thu duoc lieu hoa kim

= b

v " 5 3 ( -
SRS S s 2 T, i 4

Hinh 3. Duoc lieu hoa kim ngén & cac thoi diém thu hai. a, b va c 1an luot 1a duoc lieu hoa kim ngan trudc

khi 1am khé duoc thu hoach & thoi diém nu xanh, nu tring (c6 10% hoa n& canh) va 100% hoa né. Hinh d,

e va f1an luot 1 dugc lieu hoa kim ngén trieée khi 1am kho dugc thu hoach & thoi diém nu xanh, nu tring
(c6 10% hoa nd canh) va 100% hoa né&

Bang 4. Ham luong hoat chat ctia duoc liéu hoa kim ngan & cac thoi diém thu hoach

Cong thite Ham luong axit clorogenic (%)
0 ngay 30 ngay
CT1 (Poi chimg) 1,58+0,01 1,53%+0,01
CT2 1,52°+0,02 1,45+0,01
CT3 1,27°+0,01 1,34°+0,03

Ghi chu: CT1 (Poi ching), CT2, CT3 lan lwrot tuong ung vor do chin cia hoa Ia: Nu xanh, nu trang
(co 10% hoa nd canh), 100% hoa nd; a, b, ¢ 14 cdc chir cdi thé hién sur sai khic co y nghia ¢ muc o.=0,05 voi
test Duncan.
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Duoc liéu hoa kim ngan duoc thu hoach & cac
thoi diém khac nhau cho ham luong hoat chat axit
clorogenic khac nhau. Ham lwong axit clorogenic
trong hoa nu xanh dat cao nhat 1,58%. Tuy nhién, &
giai doan nay, viéc thu hai hoa sé cho nang suat
thap. 0] giai doan nu trang (c6 10% hoa n& canh):
Nu hoa phat trién 16n nhat, khi d6 lam luong axit
clorogenic dat 1,52% la thich hop dé thu hai hoa
lam duoc lieu. Khi hoa né hoan toan, ham luwong
axit clorogenic bi giam, khong dat tieu chudn
(>1,5%) cua Duoc dién Viet Nam V (2017) [13].
Sau thoi gian bao quan 30 ngay, ham luong hoat
chat axit clorogenic & cac co6 su thay d6i nho, trung
binh gidm 1,14% so v6i thoi diém méi thu hoach.
Céc chi tiéu do 4m va tro toan phan khong cé su
sai khac nhau gitta cac cong thic trong thi nghiém
(& muc y nghia nhung c6 sy sai khac a = 0,05). Tuy
nhién, & cung mic y nghia, cac ham luong axit
clorogenic & cac cong thirc thi nghiém cé sy sai
khac nhau. Nhu vay, hoa kim ngan thu hoach
thich hop nhat 1a nu hoa trang (c6 khoang 10%
canh hoa né).

Két qua nghién ctru nay ciing tuong tu voi két
qua nghién ctru ctia Vién Duoc lieu (2016) [4],

theo d6, thoi diém trong ngay thu hai c6 anh
hudng rat 16n dén mau sic cua duoc liéu hoa kim
ngan. Hoa hai truéc 9 gio sang, sau khi phoi kho
c6 mau sic trang nhat; hoa hai tir 10 gio sang tré
di, phan 16n c6 mau vang nhat. Do vay, thoi diém
thu hai hoa duoc khuyén céo 1a truoc 9 gio sang
d6i voi giai doan nu trang (co6 10% hoa né canh).

3.3. Anh hudng ctia phuong thic lam kho dén
chat leong dugc liéu cudng kim ngan

Cuong kim ngan thu hoach lam kho bang cac
phuong thitc khac nhau cho mau sic khac nhau.
Phoi ning duoc lieu cuong kim ngan can tir 3 - 5
ngay tuy thudc vao thoi tiét nhiét do dao dong tir
30 - 35°C, mau xanh cta 1a bi tham. Cuéng kim
ngan thu hai va duoc lam kho bang may siy lanh
duy tri nhiét do say 40°C, thoi gian sy khoang 10
gi0, thuong xuyén cao dao (1 gio/lan) dé chat
luong duoc liéu cudong kim ngan gitt nguyén mau
xanh sau 6 thang bao quan trong bao bi PE 0,01
mm. Twong tw, cuéng kim ngan duoc lam kho
bang may sdy lanh duy tri nhiét do say 45°C thoi
gian sdy 8 gio dé c6 mau xanh tuwoi va gitra duoc
mau sic sau 6 thang bao quan.

Bang 5. Chat heong dugc liéu ctia cudng kim ngéan & cac phuong thire 1am khé

Cong thic Thmqilzrrll bdo Do 4m (%) | Tro toan phan (%) Mau sic
LKC1 (Do6i chung) 12,70° 8,37? Xanh sam, tham
LKC2 0 ngay 12,67% 8,40% Xanh tuoi
LKC3 12,46% 8,37% Xanh tuoi
LKC1 (Déi chung) 12,96° 8,30? Xanh sam, tham
LKC2 60 ngay 13,00? 8,37* Xanh tuoi
LKC3 13,307 8,67% Xanh tuoi
LKC1 (Doi chung) 13,20? 8,73 Xanh sam, tham
LKC2 120 ngay 13,33? 9,07* Xanh tuoi
LKC3 13,33% 8,90* Xanh tuoi
LKC1 (Do6i chung) 14,03* 8,87 Xanh sam, bac mau
LKC2 180 ngay 14,13° 8,83% Xanh sam
LKC3 14,37 8,73 Xanh sam

Ghi chu: LKC1 (Péi ching), LKC2 va LKC3 lan lwot 13: Phoi kho dudi niang (doi ching); sdy lanh &
nhiét do 40°C; sdy ¢ nhiét do 45 C; a Ia cdc chir cdi thé hién sur sai khdc cd y nghia ¢ mutc a.=0,05 voi test

Duncan.
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Béang 6. Ham luong hoat chit ctia cudong kim ngan & cac phuong thic lam kho

Ham luong axit clorogenic (%) Ham luong loganin (%)
Cong thuc s ha s ha s A
0 ngay bao 180 ng?y bao 0 ngay bao quan 180 nga}y bao
quan quan quan
LKC1
] 0,83%+0,01 0,10°+£0,01 0,19°+0,02 0,10°+£0,02
(boi chung)
LKC2 0,81%+0,03 0,47*+0,02 0,18+0,01 0,16+0,01
LKC3 0,81%£0,03 0,41°+0,01 0,19°+0,02 0,18+0,01

Ghi chu: LKC1 (Poi ching), LKC2 va LKC3 lan ot 1a: Phoi kho duoi nang (doi ching); sdy lanh &
nhiét do 40°C; sdy ¢ nhiét do 45°C: a, b, ¢ 14 cdc chi cdi thé hién su sai khic co y nghia ¢ miic 0.=0,05 voi

test Duncan.

Phuong thuic lam kho khac nhau c6 anh
hudng khac nhau dén ham luong hoat chat cta
duoc lieu cuong kim ngéan theo thoi gian bao quan.
Khi méi thu hoach, cac cong thic thi nghiém cé
ham luong hoat chat sai khac khong c6 y nghia (a
= 0,05). Ham luwong axit clorogenic trong thi
nghiém dao dong trong khoang 0,81 - 0,83%. Ham
lwong loganin trong thi nghiém dao dong trong
khoang 0,18 - 0,19% tinh theo khoi luong kho kiét.
Tuy nhién, sau 180 ngay bao quan, ham luong hoat
chat ctua cac cong thic da cé su thay déi. Ham
luong axit clorogenic phoi kho dudi ning (doi

chiing); sdy lanh & nhiét do 40°C; sdy & nhiét do
45°C lan luot 12 0,10; 0,41; 0,47%, su sai khac nay c6
y nghia (o = 0,05). Tuong tw, ham luong axit
clorogenic phoi kho dudéi nang (d6i chung); sy
lanh & nhiét do 40°C; say & nhiét do 45°C lan luot 1a
0,10; 0,16; 0,10%. Toc do suy giam ham luong hoat
chat ctia duoc lieu cuong kim ngén trong qua trinh
bao quan cta phuong phap sdy lanh & 40°C va 45°C
la thap hon rat nhiéu so véi phuong phap phoi dudi
nang.

3.4 Anh hudéng ctia phuong thirc 1am kho dén
chat lvong duge lieéu hoa kim ngan

Bang 7. Chat luong ctia dugc lieu hoa kim ngan & cac phuong thiec lam kho

R . Thoi gian e Tro toan phan C
Cong thuc béo quan bo am (%) @ Mau sac
LKH1 (D6i chimg) 11,707 4,70° Vang Sa”gqfnot s0 bong
0 ngay am
LKH2 11,672 4,63* Vang nhat
LKH3 11,60? 4,53* Vang sam
LKH1 (D6i chimg) 11,67 4,67° Vang sam, mot s bong
tham
LKH2 60 ngay 11,707 4,83 Vang nhat
LKH3 11,80? 4,90? Vang sam
v o1 . Vang sim, mot s6 bong
LKH1 (Déi chimng) 120 ngay 12,03* 4,86 )
tham
LKH2 11,90° 5,07% Vang nhat
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LKH3 11,97 4,93* Vang sam
LKH1 (béi ching) 13,472 4,707 Vang sam, tham nhiéu

LKH2 180 ngay 13,43° 517° Vang sam, nhat

LKH3 13,57* 5,30? Vang sam

Ghi chu: LKH1 (Poi ching), LKH2, LKH3 lan lirot 13: Phoi khé duoi nang (doi ching); hap ¢ 8°C
trong 5 phuit va sdy ¢ nhiét do 30°C; sdy ¢ nhiét do 30°C; a I cac chir cdi thé hién sur sai khac co y nghia ¢

muc o.=0,05 voi test Duncan.
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\
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Hinh 4. Duoc liéu hoa kim ngan & cac cong thirc 1am kho sau thoi gian bao quan 6 thang. a, b va ¢ lan
luot 12 cac cong thirc: Phoi kho dudi ndng (d6i chimg); hap & 80°C trong 5 phit va sdy & nhiét do 30°C;
sdy & nhiet do 30°C

Phuong thitc lam khé duoc liéu hoa kim ngan
khac nhau c6 chat luong khac nhau (Bang 7). Bo
am ctia duoc lieu hoa kim ngan sau khi sdy dén
nguong tiéu chuin (< 12%) thi ¢6 xu huong hat 4m
theo thoi gian bao quan. Tuy nhién, d6 4m cuta
duoc liéu trong cac cong thuc thi nghiém khong
co su sai khac co y nghia va dat do am sau 120
ngay bao quan. Sau 180 ngay bao quan, do 4m
duoc liéu can lam kho lai. Tro toan phan khong c6
su sai khac nhau gitta cac cong thirc thi nghiém,
ké ca sau 6 thang bao quan. Mau sac ctia duoc lieu
c6 su khac nhau ro rét giita cac cong thuc trong thi
nghiém. Tai thoi diém vita mé6i thu hoach, duoc
lieu hoa kim ngan & cac cong thiecc phoi kho duoi
nang (d6i ching); hap & 80°C trong 5 phut va sy &
nhiét do 30°C; sdy & nhiét do 30°C 1an luot 1a vang
sam, mot s6 it bong tham, vang nhat va vang sam.
Mau sic nay duoc duy tri sau thoi gian bao quan la
120 ngay trong tui PE. Khi bao quan dwoc 180

ngay, mau sac duoc liéu c6 su bién déi & cong thirc
phoi kho dudi nang (d6i chung); hap & 80°C trong
5 phut va say & nhiét do 30°C lan luot c6 mau vang
sam, tham nhiéu va vang sim nhat (Hinh 4), tuy
nhién van gitt mui hoa thom dic trung cta kim
ngan. Nhu vay, hoa kim ngéan thu hoach nén siy &
nhiét do 30°C sé duy tri chat lwong cam quan.

Phuong thitc lam kho ciing anh hudéng dén
ham luong hoat chat duoc liéu hoa kim ngan
(Bang 8). Khi mdi thu hoach va so ché, duoc liéu
hoa kim ngan khong c6 su sai khac nhau gitta cac
cong thicc lam kho trong thi nghiém. Tuy nhién,
sau khi dugc bao quan trong 180 ngay, gitta cac
cong thuec lai co su sai khac nhau vé ham luong
axit clorogenic. Két qua nay xay ra co thé 1a do cac
phuong thitc lam kho co cac yéu t6 nhu: Nhiet do
cao, hay nang luong mat troi... lam bién ddi cac
lién két gitra cac phan tit trong duoc lieu kim ngan
dan dén co su suy giam trong qua trinh bao quan.
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Tir két qua trén, hoa kim ngan duoc khuyén céo str
dung phuong thitc say & nhiét do 30°C.

Béang 8. Ham luong hoat chat ctia hoa kim ngan &

cac phuong thirc lam kho
Ham luong axit
Cong thitc clorogenic (%)
0 ngay 180 ngay
bao quan bao quan
LKH1
L 1,50%£0,03 | 0,25°+0,01
(boi chung)
LKH2 1,52°+0,01 | 1,34°+0,03
LKH3 1,52°+0,02 | 1,35%+0,02

Ghi chu: LKHI1 (Doi chung), LKH2, LKH3 Ian
Jot Ia: Phoi khé dudi ndang (doi ching); hip &
80°C trong 5 phit va sdy ¢ nhiét dp 30°C; sdy ¢
nhiét do 30°C;: a, b, ¢ Ia cdc chir cdi thé hién sur sai
khac co y nghia o muic o.=0,05 voi test Duncan.

4. KET LUAN

Duoc liéu hoa kim ngan duoc khuyén cao thu
hoach vao thoi diém trudc 9 gio sang khi nu hoa
c6 mau trang (khoang 10% canh hoa no); cuéong
kim ngan duoc khuyén cao thu hoach & thoi diém
sau trong 240 - 270 ngay.

Duoc liéu cuong kim ngan nén siy lanh & 40°C
va 45°C, hoa kim ngan nén siy lanh ¢ 30°C sé co
chat luong tot va gitt dwoc mau san pham tot nhat.
Cac loai duoc liéu nay nén duoc bao quan trong tui
PE 0,01 mm.

TAI LIEU THAM KHAO

1. Lee J. H, W. S. Ko, Y. H. Kim, HS. Kang,
HD. Kim, BT. Choi. (2001). Antiinflammatory
effect of the aqueous extract from Lonicera
japonica flower is related to inhibition of NF -
KappaB activation through reducing IkappaBalpha
degradation in rat liver, IntJ Mol Med, Jan, 7 (1)
79 - 83.

2. Yang Xinpeng, Aigi Yu, Wenjing Hu,
Zhaojiong Zhang, Ye Ruan, Haixue Kuang and
Meng Wang (2023). Extraction, Purification,
Structural Characteristics, Health Benefits, and
Application of the Polysaccharides from Lonicera
Japonica Thunb.: A Review, Molecules 2023, 28
(12), 4828.

3. Vien Duoc lieu (2013). Ky thudt trong ciy
thuoc. Nxb Nong nghiep, Ha Noi.

4. Vién Duoc liéu (2016). Xay dung co s& di
lieu nguon cay thudc Viet Nam phuc vu nganh
Hoa duoc. Bao cao két qua thuc hién dé tai cap
Vién Duoc liéu.

5. Liu, A,, Wang, H. Lee, S. M., Wang, Y.
& Du, G. (2008). Structure-activity relationship of
flavonoids as influenza virus neuraminidase

inhibitors and their iz wfro anti-viral
activities Bioorg. Med. Chem. 16 7141 7147.

6. Zhao,Y., Yang, G., Ren,D., Zhang, X,,
Yin, Q. & Sunday, X. (2011). Luteolin suppresses
growth and migration of human lung cancer
cells Mol Biol Rep.3.811151119.

7. Bai Xinyu, Ping Liu, Hengyan Shen,
Qiaoyue Zhang, Tao Zhang, Xuejun Jin (2022).
Water-extracted Lonicera japonica polysaccharide
attenuates allergic rhinitis by regulating NLRP3-IL-
17 signaling axis, Carbohydrate Polymers, Volume
297, 1 December, 120053.

8. Egervari, G., Siciliano, C. A., Whiteley, E. L.,
Ron, D. (2021). Alcohol and the brain: From genes
to circuits. 7rends. Neurosci., 44, 1004 — 1015.

9. Pachito, D. V., Pega, F., Bakusic, J., Boonen,
E., Clays, E., Descatha, A., Delvaux, E., De
Bacquer, D., Koskenvuo, K., Kroger, H. et al
(2021). The effect of exposure to long working
hours on alcohol consumption.; risky drinking and
alcohol use disorder: A systematic review and
meta-analysis from the WHO/ILO Joint Estimates
of the Work-related Burden of Disease and
Injury. Environ. Int., 146, 106205.

10. Ho Ryu Keun, Hae In Rhee, Joo Hyon Kim,
Hunseung Yoo, Bong Yong Lee, Key-An Um,
Keunyoung Kim, Ji-Yoon Noh, Kyung-Min Lim,
and Jin-Ho Chung (2010). Anti-Inflammatory and
Analgesic Activities of SKLJI, a Highly Purified
and Injectable Herbal Extract of Lonicera japonica,
Biosci. Biotechnol. Biochem., 74 (10), 100279-1-7.

11. Ninh Thi Phip va D& Thi Bé (2018). Anh
huéng cua mat do phan bon dén kha nang sinh
truong, phat trién va nang suat cta cay hoa kim
ngan (Lonicera japonica Thunb.) tai Thanh Tri, Ha

52 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2023



KHOA HOC CONG NGHE

Noi. 7ap chi Khoa hoc Nong nghiép Viét Nam, 16 China 2010. Part 1, Chinese Edition, China
(6): 563 - 570. Medical Science and Technology Press, Bejjing.

12. Chinese Pharmacopoeia Commission 13. Bo Y té (2017). Duoc dién Viét Nam V.
(2010). Pharmacopoeia of the People’s Republic of Nxb Y hoc.

STUDY ON SOME TECHNICAL METHODS IN HARVESTING AND PREPARATION
OF (Lonicera japonica Thunb.) MEDICINAL MATERIAL
Tran Thi Lan!, Nguyen Thu Huyen!, Nguyen Thi Khanh?,
Cu Thi Hang’, Nguyen Quang Tin® Nguyen Van Tam'
! Nationnal Institute of Medicinal Materials (NIMM)
?Nam Dinh University of Nursing(NDUN)
*Department of Science Technology and Environment
Summary

Honeysuckle is a commonly used medicine in traditional and modern medicine. This study
focuses on techniques on harvesting time and drying methods of honeysuckle medicinal material.
The experiments were arranged in a completely randomized design, 3 replications. The results
show that the most appropriate time to harvest is about 240 to 270 days after planting for Lonicera
Japonica caulis and when flower buds are white (about 10% of petals bloom) for Lonicera japonica
flos. Lonicera japonica caulis should be dried at 40 - 45°C by freeze dryer and Lonicera japonica
flos should be dried at 30°C. This result is the basis for building a process for collecting and
producing medicinal herbs, including medicinal herbs that meet GACP standards.

Keywords: Drying methods, harvesting time, honeysuckle, Lonicera japonica caulis, Lonicera
Japonica flos.

Nguoi phan bién: TS. Hoang Pirc Manh
Ngay nhan bai: 25/10/2023

Ngay thong qua phan bién: 17/11/2023
Ngay duyét dang: 30/11/2023
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PANH GIA ANH HUONG CUA NHIET BO BAO QUAN
PDEN QUA TRINH 0XY HOA LIPID VA MAU SAC CUA BO
PAU PHONG BO SUNG DICH CHIET NAM KIM CHAM
(Flammulina velutipes)

Nguyén Duy Khéanh!, Kién Phuong Danh?!, Nguyén Thi Lé Ngoc!, Nguyén Cong Ha'"

TOM TAT

Muc tiéu ctia nghién ctu nay 1a danh gia duoc anh hudng ciia nhiet do bdo quan dén qua trinh
oxy hoa lipid va su bién déi mau sic ctia san phdm bo dau phong bé sung dich chiét ndm kim
cham. San pham bo duoc ché bién tit hat dau phong giong MD7, b6 sung 5% dau olive, 4% mat
ong cung voi 0,2% lecithin va 4% dich chiét ndm kim cham duwoc dong hop (120 g/hop) va bao
quan & 2 ché do nhiét la nhiét do mat (8 -10°C) va nhiét do phong (28 - 30°C) trong 6 thang va
phan tich dinh ki cac chi tieu bao gdm hoat tinh khit goc te do DPPH, ham luong lipid téng (TF),
ham luong axit béo ti do (FFA), chi s6 peroxide (PV) va gia tri mau sic L*a*b* ct¢ 30 ngay/lan.
Két qua nghién ctru cho thay, nhiét do va thoi gian bao quan c6 anh hudéng dén qua trinh oxy hoa
lipid va mau sac ctia bo dau phong, phuong phap bao quan & nhiét do mat (8 - 10°C) han ché dang
ké qua trinh oxy hoa lipid va bién mau cta san phadm. Sau 6 thang bao quan mat, san phdm bo
dau phong c6 hoat tinh khtt 66,04% goc te do DPPH, gia tri TF giam xudng con 49,57%, FFA va PV
tang lén dat lan luot 1,29% va 1,15 Meq/kg, gia tri mau sac L*, a*, b* dat 1an luot 58,28; 13,74

24,26. San pham van dam bao duoc chat lwong dé st dung.

Tie khoa: Bo diu phong, dich chiét nAm kim cham, qua trinh oxy hoa lipid.

1. BAT VAN BE

Bo dau phong (Peanut butter) 1a thuc phdm
quen thudc va giau nang luong. Day la mot thuc
phim kha can biang vé dinh duong, chia da dang
protein, cac chat béo chua bao hoa thiét yéu cho
co thé [1]. Bo dau phong c6 thanh phan nguyén
lieu chinh 1a hat dau phong rang, xay min va phoi
tron cung voi mot s6 nguyén lieu khac cho dén khi
hon hop chuyén thanh dang sét [2]. Hién nay,
nham d4p tmg yéu ciu ngay cang cao ctia nguoi
tieu dung, cac san phdm thuc phdm can lién tuc
duoc cai tién va da dang hoa. Do d6, san phdm bo
dau phong b6 sung dich chiét ndm kim cham
(Flammulina velutipes) da duoc nghién ctu ché
bién nhim tao su da dang vé mau siac, mui vi...
Hon nira, ndm kim cham con duoc bdo cao la
nguyén liéu chia cac hop chat tu nhién c6 tac
dung chéng oxy hoa, dién hinh la hop chat

! Yién Cong nghé Sinh hoc va Thuc phém, Truong Dai hoc
Can Tho
“Email: ncha@ctu.edu.vn

ergothioneine, hoat chat nay hoat dong nhu chat
bao quan tu nhién, an toan doi véi sttc khoe nguoi
tiéu dung [3 - 5]. Trong mot s6 nghién ctu trudc
day, dich chiét ndm kim cham da duoc ching
minh 1a c6 tac dung céi thién dang ké kha ning
chong oxy hoa lipid trong nhiéu san phidm giau
lipid nhu: Bot gao mam [6], filet ca ba sa [7], dau
ca hoi [8] va thit tom dong lanh [9].

Voi dac tinh 12 san phdm c6 ham luong chat
béo cao (>50%) nén bo dau phong rat dé bi oxy hoa
lipid, qua trinh oxy hoa lipid trong thuc phdm gay
ra cac bién d6i gay suy giam chat luong dan dén
hu hong san pham. Toc do ctia qua trinh oxy hoa
lipid trong cac loai thuc phdm rat khac nhau, phu
thuoc vao nhiéu yéu t6: Ham luong chat béo trong
san pham, dic tinh cta axit béo (no hoac khong
no), st c6 mat cta cac chat hoat héa hay tc ché
qua trinh oxy hoa lipid... [10]. Trong d6, nhiét do
bao quan dugc xem la yéu to c6 anh huong rat lon
dén toc do cua qua trinh oxy hoa lipid [11]. Do d9,
nghién cttu da duoc thuc hién nham danh gia muc
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do anh hudéng cta nhiét do bao quan dén chat
luong ctia san pham bo dau phong bé sung dich
chiét nAm kim cham duoc ché bién tir nguyén liéu
chinh 12 hat dau phong giong MD7 trong tai huyén
Céau Ngang, tinh Tra Vinh. Tt d6, khuyén cao ché
do bao quan phu hop (nhiét dé6 bao quan va thoi
gian st dung san phdm), gép phan da dang hoa
cac san pham tir hat dau phong tai dia phuong nay.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Nguyén liéu chinh: Hat dau phong cao san
giong MD7 duoc thu mua & Hop tac xa Bao Tram
(4p Soc Moi, xa Long Son, huyén Cau Ngang, tinh
Tra Vinh); ndm kim cham tring (X velutipes)
duoc thu mua tir c4c trai ndm tai thanh pho Can
Tho.

Nguyen liéu phu: Dau olive, mat ong nguyén
chat, phu gia Lecithin duoc mua tai siéu thi
Co.opmart Can Tho.

2V
Hinh 1. Nguyén liéu hat dau phong giéng MD7 (A) va ndm kim cham (B)

Hoa chat: Methanol, Ethanol, Na,S,0,, 2,2-
Diphenylpicrylhydrazyl (DPPH)... Cac hoéa chat
dung trong phan tich déu dat tiéu chudn hoa chat
kiém nghiém.

Thiét bi, dung cu: May rang hat mini (SCR-
301, Cafemasy, Trung Quéc), may xay (MI-BL35,
Midea, Trung Quoc), may co6 quay chan khong
(RE 100-S, Dlab, Han Quéc), may do quang phé
UV-VIS (Shimadzu, Nhat Ban), may so mau
Konica Minolta (CR-400, Nhat Ban), ta lanh (R-
SX800GPGVO, Hitachi, Thai Lan) cung véi mot so
dung cu phong thi nghiém khac.

2.2. Quy trinh chudn bj dich chiét ndm kim
cham

Nam kim cham duoc cat bd phan goc ré va
loai bod cac tap chat bdn bam trén nim, phan an
duoc sé dem cat nho voi do dai khoang 0,2 - 0,4
cm. Tiép theo, ndm kim cham (20 kg) duoc tién
hanh chiét bang nudc cat véi ty 1é ndm : nudc 1a
1:5 (w/v) & nhiét do 95 - 100°C trong 60 phut.
Tién hanh loc ba va thu dich chiét. Dich chiét
nam duoc co dac chan khong & 50°C dén khi thé
tich dich bang 1/5 thé tich dich loc truéc khi co
dac, thu dugc dich ndm kim cham (thé tich dich

B)

dem co dac 1a 50 lit/mé). Cho con 70% vao dich
c6 dac nam kim cham lan 1 véi ty 1é dich ndm va
con la 1: 2 (v/v). Loc dé loai két taia va tiép tuc
c6 dac chan khong dich chiét & 50°C thu duoc
1,356 kg dich chiét ndm kim cham c6 dac c6 do
Brix 45 va trit trong lo thiy tinh sAim mau va bao

quan ¢ -10°C [6].

Hinh 2. Dich chiét n4m kim cham diing
dé bé sung vao bo dau phong

2.3. Quy trinh ché bién bo dau phong bd sung
dich chiét ndm kim cham

Hat dau phong giong MD7 kho da duoc tach
vo va lam sach so bo voi khoi lwong 300 g duoc
rang chin bang noi rang hat c6 dao tron & nhiét
do 220°C trong thoi gian 20 phut. Tiép theo, hat
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dau phong duoc dé nguoi ty nhién, tach bo vo lua
va hat khé khét. Sau do, can 300 g hat dau phong
dat chat luong dé xay min trong 2 lan (30
gidy/lan xay) thu duoc paste min. Paste dau
phong duogc b6 sung 5% dau olive, 4% mat ong
cung voi 0,2% lecithin va 4% dich chiét nam kim

cham (w/w). Mau bo thanh phdm duoc cho vao
cac hop nhua PET voi khoi luong 120 g/hop va
tién hanh bao quan & 2 diéu kién nhiét do 1a nhiet
do mat (8 - 10°C) va nhiét d6 phong (28 - 30°C),
cac mau bo ¢ hinh 3 duoc phan tich cac chi tiéu
dinh ki 30 ngay/lan.

Hinh 3. San phdm bo dau phong bé sung dich chiét nim kim cham

2.4. Phuong phap phan tich

24.1. Xdc dinh hoat tinh khir goc tir do 2,2-
Diphenyl-picrylhydrazyl (DPPH)

Can 2,0 g mau bo dau phong, bd sung
methanol tuyét doi ty 1¢ 1: 6 (w/v) va trit lanh
dong trong 12 gid. Sau do, mau duoc siéu am lanh
trong 10 phut, loc thu dich trong. Hat 2 mL dich
chiét mau réi thém 2 mL dung dich DPPH 0,1
mM. Hon hop duoc vortex va dat trong bong toi &
nhiét do phong trong 30 phut. Sau d6, hén hop
duoc do do hap thu quang & budc song 517 nm.
Mau trang dugc thuc hién twong tu mau thi
nghiém nhung duoc thay bing dung moi methanol
[12].

2.4.2. Xac dinh ham lrong chat béo tong (TF)

Can 5,0 g bo dau phong kho, goi trong gidy loc
roi dat vao hé thong soxhlet c6 chira petroleum
ether 60 - 90. Qua trinh chiét dugc ti€én hanh &
80°C dén khi lipid duoc chiét hoan toan. Ham
luong lipid téng so (TF) duoc xac dinh dua trén do
chénh léch khoi lwong ctia mau trudc va sau khi
chiét [13].

2.4.3. Xac dinh ham Iuong axit béo tir do
(FFA)

Cho vao binh tam giac 2,0 g chat béo tho. Sau
do, cho tiép lan luot 5 mL ete dau hda va 5 mL
ethanol, thém 2 giot phenolphthalein 0,5% pha
trong ethanol. Tién hanh chudn d¢ bang dung dich

NaOH 0,01IN cho dén khi dung dich chuyén sang
mau héng 6n dinh it nhat trong 15 giay. Ghi nhan
thé tich NaOH chu4n d6 va tinh két qua ham
lwong axit béo tu do [13].

2.4.4. Xdc dinh chi so peroxide (PV)

Can 5,0 g mau bo dau phong, b6 sung 25 mL
chloroform va lac & 200 rpm trong 5 phut. Loc va
hut 10 mL dich trong réi thém 0,6 mL H,SO,, 5 mL
CH,COOH va 0,5 mL dung dich KI bao hoa. Hén
hop duoc dé yen trong bong t6i 15 phut réi them
30 mL nudc cat va 1 mL dung dich ho tinh bot dé
tao dung dich mau xanh tim. Tién hanh chudn do
bang dung dich Na,S,0,0,0IN cho dén khi mat
mau xanh tim hoan toan, ghi nhan thé tich dung
dich Na,S,0,0,01N dé xac dinh chi s6 PV [13].

2.4.5. Xdc dinh gi4 tri mau sdc

Mau sac ctia cac mau bo dau phong (L*, a*,
b*) duoc x4c dinh bing mdy so mau Konica
Minolta (CR-400, Nhat Ban) ¢ 3 vi tri khac nhau va
tinh gia tri trung binh. Trong do, gia tri L* biéu thi
mau tir den dén tring, a* co gia tri tir -a dén +a
biéu thi mau tir mau xanh 14 cay dén mau dé va b*
c6 gia tri tir -b dén +b biéu thi mau tir mau xanh da
troi dén mau vang.

2.5. Xtr ly s6 lieu

Két qua thi nghiém duogc tinh toan, vé doé thi
bang phan mém Microsoft Excel 2019. Su khac
biét c6 y nghia gitta cac mau thi nghiém duoc xac
dinh bang phan tich ANOVA kiéu hai nhan t6 voi
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phép thir LSD va gia tri p = 0,05 trén phan mém
Statgraphics centurion 15.2.
8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Suir bién ddi hoat tinh khir goc ty do 2,2-
Diphenyl-picrylhydrazyl (DPPH) ciia bo d4du phong
trong qua trinh bao quan

Khtt goc tr do DPPH 1a phuong phap phé bién
dé danh gia kha niang chong oxy hoa clia cac san
phdm thuc phdm. Hoat tinh chong oxy hoa cta cac
mau bo du phong bé sung dich chiét nim kim
cham duoc bao quan & 2 ché do nhiét 1a nhiét do
mat (8 - 10°C) va nhiét do phong (28 - 30°C) trong
thoi gian 6 thang duoc thé hién ¢ hinh 4.
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Hinh 4. Hoat tinh khir géc ti do DPPH cua cac
méu bo dau phong trong qua trinh bao quan

Két qua & hinh 4 cho thay, hoat tinh khtt géc
tw do DPPH ¢6 su khac biét ro rét gitta cac mau bo
dugc bao quan & 2 ché do nhiét trong thoi gian 6
thang. Xu huong bién déi chung 1a hoat tinh chong
oxy hoa ctia tat cd cac mau bo déu bi suy gidm
theo thoi gian bdo quan nhung véi toc do khac
nhau, cac mau bo duoc bdo quan mat co hoat tinh
chong oxy hoa cao hon va khac biét co y nghia
thong ké (p <0,05) so voi cac mau bo duoc bao
quan thuong. O cac mau bo duge bio quan mat,
phan tram goc te do DPPH bi khir da giam 9,0% ttr
75,04% luc ban dau (thang 0) xudng con 66,04% &
thang thu 6, toc do suy gidm trung binh 1a khoang
1%/thang, giai doan c6 toc do suy giam 16n nhat 1a
thang 1 dén thang 2 voi 3,38%. Daéi voi cac mau bo
duoc bao quan thuong, kha nang khir goc tw do bi
suy giam nhiéu hon vo6i 13,80% tir 75,04% luc ban
d4u xuong chi con 61,96% & thang thit 6, toc do suy
giam trung binh la khoang 2,18%/thang, giai doan
co toc do suy giam 16n nhat cing 1a thang 1 dén
thang 2 voi 4,65%, tuy nhién hiéu suat khit goc tu
do ctia mau bo nay ¢ thang tht 3 ¢6 su gia tang

nhung voi gia tri khong dang ké (cao hon mau bo
thang 2 1a 1,04%).

Céc hoat chat c6 hoat tinh chong oxy hoa
trong bo dau phong duoc biét dén 1a cac axit béo
chua bao hoa (MUFA va PUFA), c4c hop chat nhu
resveratrol, biochanin A, genistein cung véi hop
chat Ergothioneine trong dich chiét nam kim
cham ciing nhu cac hop chat phenolic trong dau
olive va mat ong [2, 14]. Khi bi oxy hoa, cac axit
béo sé tao thanh cac hop chat thitt cap, cac hop
chat thuoc nhom polyphenol sé tao ra cac hop chat
o-quinone tuong tng, day la cac phan tmg sinh hoa
phtc tap tao ra cac hang loat san phdm c6 mui
hoac khong c6 mui, c6 mau hoac khong mau,...
[15]. Tr do, 1am suy giam hoat tinh khit goc tu do
ctia san pham. Xu huéng suy giam hoat tinh khit
goc tr do DPPH trong qua trinh bdo quan & nhiét
do mat thap hon & nhiét do cao ciing da duoc ghi
nhan trén nguyén liéu dau phong thoé [16], bo dau
phong nguyén chat [17], ciing nhu cac san phdm
thuc phdm giau chat lipid khac nhu thit heo [18],
dau nhuyén thé [19],... v6i toc do khac nhau tuy
thuoc vao dac tinh nguyén liéu, bao bi chua
dung,...

3.2. Su bién d6i ham luong lipid téng, ham
lrrong axit béo tir do va chi s6 peroxide ctia bo dau
phéng trong qua trinh bao quan

3.2.1. Swrbién doi gid tri TF
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Hinh 5. Ham lrong lipid tdng ctia cac miu bo dau
phong trong qué trinh bao quan

Ham lwong lipid téng (TF) cta cac mau bo
dau phong duoc bao quan & nhiét do mat va nhiét
do phong trong 6 thang & hinh 5 cho thay déu bj
suy giam lién tuc va co khac biét dang ké (p<0,05)
gitta 2 ché do bao quan. Trong do, cic mau bo
duoc bao quan thuong c6 gia tri TF thap hon cac
mau bo duoc bado quan mat. Gia tri TF thap nhat
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clia cac mau bo dugc ghi nhan & thang thi 6 voi
46,98% (mau bao quan thuong), twong tmg giam
8,93% so voi mau ban dau (TF dat 55,91%), trong
khi d6, mau bo bao quan mat cé gia tri TF dat cao
hon véi 49,57%, tit d6 ghi nhan mac do6 suy giam
thap hon voi chi 6,34% so voi mau ban dau.Trong
qua trinh bdo quan, thanh phan lipid bi bién ddi
boi qua trinh oxy hoa do enzyme va oxy khong khi
tao thanh cac hop chat chuyén hoa tht cap dang
khi, day la nguyén nhan lam suy giam ham luong
lipid téng trong san phdm bo dau phong. Qua trinh
oxy hoa lipid anh hudéng nghiém trong dén chat
luong thuc phdm va han ché thoi han st dung, huw
hong co6 thé tao cac biéu hién nhu c6 mui 6i hay
mat mui vi, gdy sim mau hoiac mat mau, thay déi
gia tri dinh dudng va tao ra cac hop chat doc hai,
c6 thé gay hai cho stc khoe ctia nguoi tiéu dung
[20]. Qua trinh bao quan & nhiét do thap lam gidm
toc do ctia hau hét cac phan ung phan hdy cé anh
huéng xau dén san pham. Tuy nhién, bdo quan
lanh lai khong ngan chan dugc hoat dong ctia cac
enzyme [21]. Lipoxygenase duoc xem la tic nhan
xuc tac qua trinh oxy héa cac axit béo khong no,
lam bién d6i mau sic, huong vi cta thuc phim,
pha huy vitamin A, bén canh do, su twong tac cta
cac san pham sau bién déi voi mot s6 axit amin
thi€t yéu con lam suy gidm chat luong protein
[22].

3.2.2. Sur bién doi gid tri FFA va PV

Két qua ¢ hinh 6 va 7 cho thay, ham luong axit
béo tu do (FFA) va chi so peroxide (PV) déu tang
trong thoi gian bao quan déi voi cd 2 nhém mau
nhung véi toc do khac nhau.
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Hinh 6. Gia tri FFA ctia cAc méu bo dau phong
trong qua trinh bao quan
Chi s6 axit hay ham luong axit béo tu do duoc

stt dung dé do muc do glyceride trong dau da bi
phan huy bai lipase va cac yéu to vat Iy nhu anh

sang va nhiét do, sy hinh thanh cac axit béo tu do
duoc xem 1a mot thuoce do quan trong dé danh gia
muc do hue hong cta chat béo [23]. Két qua ¢ hinh
6 cho thay, cac mau bo bao quan mat c6 chi s
FFA tang cham hon so voi cdc mau bo bao quan
thuong (p <0,05), voi do tang lan luot 1a 0,81% va
1,02% so voi mau ban dau (FFA dat 0,48%). Gia tri
FFA & cac mau bao quan mat ting manh nhat &
giai doan thang 4 - 5 v6i do tang la 0,3% (0,87% -
1,17%), trong khi & cac mau bao quan thuong lai co
gia tri FFA tang manh nhat ¢ thoi diém sém hon
vao giai doan thang 2 - 3 voi do tang 1a 0,35% (0,77 -
1,12%).
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Hinh 7. Chi s6 PV ctia cac méu bo dau phong
trong qua trinh bao quan

Tu tuong su bién déi cua chi s6 FFA, chi so
PV trong cac mau bo dau phong cting ghi nhan su
gia ting trong sudét thoi gian bao quan, trong do
cac mau bao quan mat c6 su bién déi chi s6 PV
thap hon cac mau bao quan thuong. Trong giai
doan dau (thang 0, 1 va 2), chi s6 PV ctia cac mau
bo & ca 2 ché do nhiét khong c6 su khac biét dang
ké, dao dong 0,00 - 0,09 Meq/kg. Sau dd, cac mau
bo bao quan thuong cé su gia tang chi s6 PV dang
ké tir sau thang thit 2 va dat cao nhat ¢ thang tht 6
voi 1,35 Meq/kg, trong khi d6 cac mau bo bao
quan mat c6 chi s6 PV ting dang ké chi tir sau
thang thtt 3 va ciing dat cao nhat & thang tha 6
nhung chi voi 1,15 Meq/kg. Peroxide 1a san phdm
so cap cua qua trinh oxy hoa lipid, chung khong
bén nén dé ti€ép tuc bi oxy hoa dé tao thanh cac
san pham thtt c4p nhu andehyde. Do d6, chi s6 PV
tang hay giam la hoan toan phu thudc vao su tuong
quan gitra toc d6 hinh thanh va téc do6 phan hiy
hop chat peroxide thanh cac san phdm tht cip
[24]. Trong nghién cttu nay, gia tri PV ctia mau bo
bao quan mat luon nhé hon mau bao quan & nhiét
do phong, két qua nay cho thay, nhiét do thap co
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kha nang tic ché qua trinh oxy hoa lipid so cap &
bo dau phong.

3.3. Su bién déi gi4 tri mau sic cta bo dau
phong trong qua trinh bao quan
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Mau sic ctia cac mau bo dau phong trong qua
trinh bao quan dugc do mau bang may do mau
Konica Minolta CR-400, két qua duoc thé hién &
hinh 8.
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Hinh 8. Su thay d6i mau sic (L*, a*, b*) ctia miu bo dau phong theo thoi gian bdo quéin

Theo Fancis (1995), mau sic 1a yéu t6 quan
trong doi voi san phdm thuc phdm, mau sac duoc
ua thich thuong 1a mau tuwoi sang [25]. Két qua &
hinh 8 cho thdy, mau sic san pham bo dau phong
co su thay déi khong dang ké & ca 2 ché do nhiet
sau khi bao quan duwoc 2 thang, mau vang nau
sang san phdm bo ban dau bat dau sam hon va
khéac biet c6 y nghia thong ké (p<0,05) sau 3 thang
bao quan, diéu nay duoc thé hién thong qua su suy
giam gia tri L* ctia mau bo xuéng con 60,01 & mau
bdo quan mat va con 58,56 ¢ mau bao quan
thuong, twong tng gia L* da giam di 2,82 va 4,27
so voi mau ban dau (L* = 62,83). Gia tri L* thap
nhat & ca 2 mau bo déu duoc ghi nhan & thang tht
6 voi 58,28 (mau bao quan mat) va 55,61 (mau bao
quan thuong). Dong thoi, gia tri a* va b* gitta cac
mau bo bdo quan ¢ 2 ché do nhiét khong co su
chénh léch dang ké sau 2 - 3 thang bao quan. Sau 6
thang bao quan, mau bo bao quan mat co gia tri a*
va b* lan luot 1a 13,74 va 24,26; mau bo bao quan
thuong co gia tri a* va b* 1an luot 1a 14,45 va 23,53.
Qua két qua su bién d6i cac gia tri L* a* va b* cho
thdy, mau sic cia san phdm bo dau phong bi bién

déi trong qua trinh bao quan theo xu huong dan bi
sim mau, chuyén tir mau vang nau sang thanh
mau nau sam va phuong thitcc bao quan & nhiét do
mat han ché duoc su bién mau, gitup duy tri mau
vang nau sang dic trung cta san pham lau dai.
Qua trinh oxy hoa lipid trong san phdm duoc cho
la nguyén nhan hinh thanh cac hop chat thi cap co
sic to6 mau sam, dan dén sy sam mau cda san
pham [26]. Hién tuwong sam mau ctia bo dau phong
trong thoi gian bao quan cing da duoc ghi nhan
ké ca khi ap dung ky thuat chiéu xa nham han ché
qua trinh oxy héa lipid ctia san pham [27].

4. KET LUAN

Két qua nghién ctru cho thay, bao quan ¢ nhiét
do mat 8 - 10°C han ché qua trinh oxy hoa lipid va
st sdm mau ctia san phdm bo dau phong bé sung
dich chiét ndm kim cham. Sau 6 thang bao quan &
nhiét d6 mat, mau bo dau phong bd sung dich
chiét nam kim cham van dam bao chat luong, c6
hoat tinh khtr 66,04% goc tw do DPPH, gia tri TF
dat 49,57%, FFA va PV dat lan luot 1,29% va 1,15
Meq/kg, gia tri L*, a*, b* dat lan luot 58,28; 13,74;
24,26.
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EVALUATING THE EFFECT OF TEMPERATURE DURING PRESERVATION
ON LIPID OXIDATION AND COLOUR OF PEANUT BUTTER - SUPPLEMENTED,
ENOKITAKE MUSHROOM EXTRACT (Flammulina velutipes)

Nguyen Duy Khanh!, Kien Phuong Danh?, Nguyen Thi Le Ngoc!, Nguyen Cong Ha'

! nstitute of Food and Biotechnology, Can Tho University
Summary

The objectives of this study were to evaluate the influence of temperature during preservation on
lipid oxidation and colour change of butter peanut-supplemented, enokitake mushroom extract
(F. velutipes). The butter was produced from the MD7 peanut variety and supplemented with 5%
olive oil, 4% honey, 0.2% lecithin and 4% enokitake mushroom extract. Then, it was canned (120
g/box) and preserved in 2 modes of temperature as cool conditions (8 - 10°C) and room
conditions (28 - 30°C) for 6 months. They analyzed indicators including DPPH free radical
scavenging activity, total lipid content (TF), free fatty acid (FFA), peroxide index (PV), colour
value L*a*b* every 30 days, periodically. The results showed that temperature and preservation
time had effects on lipid oxidation and colour change of peanut butter, preservation at cool
conditions (8 - 10°C) has effectively limited the lipid and colour change from oxidation. After 6
months of cool preservation, the peanut butter reduced 66.04% of DPPH free radicals, the TF
value decreased to 49.57% and the FFA and PV value increased to 1.29% and 1.15 Meq/kg. The
values of L*, a* and b* reached 58.28, 13.74 and 25.59, respectively. At the same time, the quality

of peanut butter was maintained for use.

Keywords: Enokitake mushroom extract, peanut butter, lipid oxidation.
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NGHIEN CUU ANH HUONG CUA CONG SUAT SAY
VI SONG VA BADO Bi BAO QUAN BEN MOT sO CHI TIEU
VAT LY CUA BOT SAKE

Tran Thi Minh Thu*’, Tran Thi Ngoc Tam’,

biang Thi C4m Tuyén!, Nguyén Ngoc Trang Thiy’, Poan Phuong Linh!

TOM TAT

Nghién cttu nham khdo sat su thay ddi cac chi tieu do am, do hut nudc, pH va mau sic cta bot
sake trong qua trinh sy vi song va bao quan bot bang cac loai bao bi khac nhau. Dé bot dat do
am 8-9% thi khi say & cac cong suat vi song 300 W, 500 W va 800 W can thoi gian sdy tuong tng l1a
40 phut, 20 phut va 13 phut. Bt sdy bang vi séng c6 mau sam hon so véi sdy doi lueu bang khong
khi néng; cong suat cang 1on thi bot cang t6i mau (gia tri L" cang giam, gia tri b” cang tang), do
huat nuoc cta bot ciing ting ty e thuan véi cong sudt sdy trong khi pH khong bi anh hudéng. Bot
sdy & cong suat 500 W dugc chon dé bao quan bang 3 loai bao bi PE (déi chimg), PA va PA-Al &
25°C. Két qua theo doi cac chi tiéu vat ly cta bot sake trong 12 tuan bao quan cho thay bot say
bang vi séng khi bdo quan trong tui PA-Al c6 do 4m it bién déi nhat (chi tang tir 8,21% dén duoi
8,57%), ti€p theo 1a mau PA va PE (tang lén 8,9% va 10%). Tui PA-Al cing gitr duoc do sang L” va
do vang cua bot t6t hon so voi tai PA va PE trong khi gia tri pH, do hut nu6e c6 thay doi nhung

khong khac biét dang ké gitra ba loai tui.

Tit khoa: Bao bi, bao quan, bot sake, chat Iirong, sdy vi song.

1. DAT VAN DE

Trai sake (Artocarpus altilis (Parkinson)
Fosberg, Moraceae) 1a mot nguon thuc phdm co6
gia tri dinh duong cao vi thanh phan chtta nhiéu
carbohydrate, protein, chat béo, vitamin,
carotenoid; chat xo trong sake con ho tro giam
cholesterol rat t6t. Nhimg wu diém nay dua trai
sake tré thanh mot ngudn thuc phdm tiém nang dé
dam bao an ninh luong thuc cho thé giéi [1-3].
Hon nira, loai trai cay nay khong chta gluten - mot
loai protein c6 nguon goc tir lua mi - nén an toan
cho bénh nhan mac bénh celiac va cac bénh roi
loan lién quan dén gluten khac. Tuy nhién, do ham
lwong nwéc va gia tri dinh dudong cao nén sau khi
thu hoach, qua chi bao quan duoc t6i da 5 ngay &
diéu kién nhiet do thap. Do do, mot trong nhiing
phuong phap bao quan sake phé bién nhat 1a ché
bién qua thanh bot sake [4]. Ngay nay, bot sake

' Khoa Cong nghé Sinh hoc - Cong nghé Hoa hoc

- Cong nghé Thuc phém, Truong Pai hoc K¥ thuat - Cong
nghé Can Tho

" Email: ttmthu@ctuet.edu.vn

dang dan tré nén thong dung trén toan thé gioi vi
c6 nhiéu ung dung trong thuc pham, bot sake co6
thé thay thé nhiéu loai bot (nhu bot mi) dé bo
sung vao cac cong thirc lam banh va ché bién
thanh nhiéu moén an khac nhau [3].

Phoi niang va say déi luu bang khong khi néong
la nhimg phuong phap truyén thong dé loai bo
nudc nham ting thoi han stt dung thuc phdm; Tran
Thi Minh Thu va cs (2022) da st dung phuong
phap sdy doi luu bang khong khi néng & nhiét do
70°C @é say sake, két qua cho thay, can phai siy
trong thoi gian tir 3 gio d€ bot dat do 4m dudi 10%
[5]. Tuy nhién, thoi gian sy kéo dai gay anh
huong chat luong san phdm do qué trinh xt ly
nhiét dai lam d4y nhanh nhimg thay d6i vé mat
hoéa ly va cam quan cta bot sake [6]. Gan day, ky
thuat sdy bang vi song 1a gidi phap tiém nang vi
giam thoi gian sdy; & tan s6 2.450 MHz, bic xa
dién tir sinh ra truong dién tir c6 tac dung lam cac
phan tt nuéc trong thuc phadm sip xé€p lai lién tuc;
su dao dong nay sinh ra nhiét nhanh chong do ma
sat nén rut ngin thoi gian sdy rat nhiéu va giir
duoc céc gia tri dinh duong cho san phdm [7]. Vi
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song da duoc tmg dung dé xir ly so bo bot sake
nham 6n dinh chét luong ndu va céc tinh chat hoa
ly ctia bot nhu: Do truong nd, do hut nuoc, do that
thoat...trong qua trinh bao quan [4]; trong khi anh
hudéng ctia nhiét do cao do vi song sinh ra dén cac
dac tinh ctia bot nhu mau sic, kha nang hap thu
nuéc va dau da duoc ghi nhan. Bén canh d6, cac
mtuc cong suat vi song tir 420 - 720 W da cho thay,
st anh huong dén tinh chat hoa ly ctia bot sake
nhu kich thuoc hat, @0 sang, su thay déi mau sac,
do hut nudc [4]. Trong khi nghién cttu vé anh
hudéng cta cac cong suat 300 W, 500 W va 800 W
chua duoc cong bo.

Trong qua trinh bao quan, dudi sy tic dong
clia cac yéu t6 moi truong va trong noi tai (nhiét
do, anh sang, do am, vi sinh vat ...) khoi bot dan
dén chat luong ctia san pham thay d6i (Mat/thay
d6i mui, mau sac, trang thai...). Viéc st dung bao
bi bdo quan nham han ché tidc nhan gay hu hong
nhu do 4m, vi sinh vat, oxy, ... 1a rat quan trong dé
gitt chat luong bot én dinh [4]. Cac nghién ctru
trude day cho thay, bao bi nhya nhu polyethylene
(PE) c¢6 tac dung dang ké dén cac dac tinh niu cta
bot ca cao, bot dau bap (orunla) va bot san lén
men [8]. Bot sake c6 d0 4m thap va ham luong
dinh duong kha cao nén rat dé bi hu hong néu bao
quan trong diéu kién moéi truong. Hién nay,
polyamide (PA), polyamide trang nhom (PA-Al) va
PE 1a cac loai vat lieu dong goéi phé bién duoc st
dung cho cac san phdm dang bot tai Viet Nam.
Muc tiéu cta nghién ctu nay la khao sat anh
hudéng ctia ba cong suat sdy vi song (300 W, 500 W
va 800 W) va ba loai bao bi bao quan (PE, PA va
PA-Al) dén cac chi tiéu vat ly nhue do 4m, mau séc,
d6 pH va kha nang hut nuéc (WAC) ctia bot sake.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyeén liéu, héa chat

Trai sake tuwoi va gia (0,7 - 1 kg/trai, gai no
déu, mau sac déong déu, khong sau, khong dap)
(Can Tho, Viét Nam) duogc thu hoach va bdo quan
& nhiét @0 5°C cho dén khi stt dung (t6i da 3 ngay
sau khi thu hoach). Bao bi PE, PA va PA-Al (7 cm
x 10 cm, day 80 mic) duoc mua tai Can Tho, Viét
Nam. Natri metabisulfite (Na,S,0s;, 99%) cua
Xilong, Trung Quoéc.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap chuan bi sake

Trai sake rtra sach, got vo, bd 16i va cat thanh
miéng (0,3 cm x 3 cm x 6 cm), ngam v6i Na,S,0.
0,45% (1: 1, w: w) trong 1 gio, rita sach bang nudc
nhiéu lan va dé rao. Chan & 80°C trong 2 phut, dé
rao.

2.2.2 BO tri thi nghiém

Thi nghiém duoc bo tri ngau nhién va lap lai 3
lan.

a. Thi nghiém khao sat cong suat sy

100 g sake sau chan duoc xép 1 lop lén dia
duong kinh 25 cm va say kho bang 10 vi song (EM-
G3650, Sanyo) ¢ cac cong suat khao sat 300 W, 500
W va 800 W cho dén khi cac miéng sake dat do 4am
dudi 9%. Sake kho duoc nghién min (250 pm) dé
phan tich d0 4m, mau sic, pH va do hut nudc
nham lya chon cong sudt vi séng t6i vu cho thi
nghiém bao quan. Mau siy bang phuong phap
truyén thong & 70°C dén do 4m tuong tu ciing
duoc chuén bi theo nghién ctru ctia Tran Thi Minh
Thu va cs (2022) dé lam doi ching [5].

b. Thi nghiém khao sat anh huong cua bao b1
bdo quan

Bot sake sdy & cong suat vi séng t6i uu duoc
déng riéng trong 3 loai bao bi PE, PA, PA-Al (100
g/g6i, 7 cm x 10 cm), han kin va bao quan trong
12 tuan & nhiét do phong (25°C). Tién hanh theo
doi su thay déi chat luong ctia bot sake trong thoi
gian bao quan. Trén co s& d6 xac dinh duoc loai
bao bi phu hop. Céc chi tiéu theo doi gom do 4m,
pH, mau sic duoc phan tich sau méi 3 tuan.

2.2.3. Phuong phap phan tich

- Do 4m duogc theo doi bang may phan tich do
am nhanh (Ohause, My).

- Mau siac duoc xac dinh bang may do mau
(Cielab sph870, buc) stt dung hé théong mau
CIELAB tiéu chuén.

- pH: Hon hop 5 g bot trong 5 mL nudc duoc
chuin bi dé do pH bang may do pH (Hana
Instruments, Italy).

- Kha nang hut nuéc (WAC) duoc hiéu chinh
theo nghién cttu ctia Adepeju va cs (2011) va
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Taruna va cs (2018) [9, 10]: Hon hop 2 g bot sake
(mL) v6i 20 mL nudc dé lang trong 30 phat sau do
ly tam 4.000 vong/phut trong 20 phut, gan bé phan
nuoc va dé rao trong 10 phut trudc khi can. WAC
la khoi luong tang lén so voi 2 g bot sake kho ban
dau (mL/g).

2.2.4. Phuong phap xuit Iy so'liéu

Céc thi nghiém duoc lap lai ba 1an va 13y gia tri
trung binh. Dit liéu duoc phan tich biang phan
mém Statgraphics Centurion XIX-X64 (Statpoint

Technologies Inc., USA) va phan mém Excel 2016
(Microsoft Inc., USA).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia cong sudt vi séng dén cac
chi tiéu vat ly cia bot sake

Céc dac tinh ctia bot sake nhu thoi gian siy,
mau sac (gia tri L' va b"), do hat nuéc WAC va pH
khi dugc siy ¢ 3 cong sudt sdy cta 10 vi song (300
W, 500 W va 800 W) duoc trinh bay ¢ bang 1.

Béng 1. Anh hudng clia cong suét vi song dén mot s6 chi tiéu vat Iy ciia bot sake

Cong sudt Th(‘;’i;ian . Mau sac . " (r‘r;:; SZ )
boi chimg 3 gio 92,45+0,25°¢ 11,68+0,17* | 5,55+0,02* | 3,0+0,035
300W 40 phut 91,47+0,03¢ 14,63+0,11° | 5,45+0,02* | 4,66+0,06
S500W 20 phut 89,90+0,54" 15,19+0,01¢ | 5,44+0,00* | 5,43+0,13¢
800W 13 phut 85,57+0,05* 18,90+0,18 | 5,44+0,01* | 5,90+0,207

Pvalues - 0,001 0,000 0,82 0,0001

Ghi chu: Cac chi s6' a, b, ¢, d thé hién su khdc biét y nghia (p < 0,05) trong cung mot cot.

Thit quéa sake c6 do am khoang 70% (5); thoi
gian say dé bot sake dat duoc do 4am dudi 9% tuong
ung voi timg cong suat 300 W, 500 W va 800 W 1an
luot 1a 40 phut, 20 phut va 13 phut; diéu nay cho
thay cong suat sdy vi song cang cao thi thoi gian
say cang giam do su gia nhiét xay ra trén toan bo
thé tich nguyeén liéu nén hoi duoc boc ra nhanh tie
bén trong, dong thoi do chénh ap suit bén trong
duoc gia ting dé ddy nuoc ra ngoai [11]. Tuy
nhién, nhiét d6 cao va thoi gian sdy dai lam anh
hudng 16n dén mau cta san pham, lam do sang
ctia bot giam dang ké (gia tri L" gidm tir 91,47
xuong 85,57, gia tri b” tang tir 14,6 lén 18,9). Két
qua nay hoan toan phu hop véi qua trinh siy bot
khoai lang va bot sake bang vi séng & cac diéu
kién khac nhau truéc day [10, 11]. So véi sdy bang
khong khi, gia tri pH khi siy bang vi séng thap
hon nhung khong bi anh huong boi cong suat vi
séng vi cac tac dung nhiét twong tu nhw nhau. Cac
nghién cttu trudce da ching minh pH ctia san phdm
sdy bing vi séng cé gidm hon so voi phuong phap
say truyén thong do nhiét do cao lam thuc déy cac

qua trinh polymer hoéa trong nguyén liéu [12].
Cong suat vi song cing lam thay déi ro rét tinh
chat nau cua bot sake; trong dé gia tri WAC tang
khoang 2 lan (tir 3% lén 5,9%) so voi say thuong,
cong suat cang lon thi WAC tang cang nhiéu. Diéu
nay duoc ly giai 1a do sdy bang vi séng lam cho bot
c6 nhiéu 16 rong hon nén c6 kha nang chita nuéc
nhiéu hon [10]. K&t qud nay phu hop véi cac
nghién cttu vé tinh chat leu bién ctia bot sake
trong cac diéu kién ché bién nhiét khac nhau nhu
sdy doi Iuu, sdy bang 4nh nang mat troi va siy vi
song [13]. Dua vao su khac biét vé chat luong ctia
bot sdy bang vi song voi bot doi chimg va thoi gian
say, cong suat 500 W duoc lua chon dé chuan bi
bot cho thi nghiém bao quan.

3.2. Anh hudng ctia bao bi bao quan
3.2.1. Anh hudng cia bao bi dén do 4m bot
sake

Su thay ddi do 4m bot sake sau khi sdy bang vi
séng va duoc dong vao cac loai bao bi khac nhau
trong 12 tuan bao quan duoc thé hién & hinh 1.
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Hinh 1. Anh hudng ctia bao bi va thoi gian bao quan dén do 4m ciia bot sake

Do 4m 1a mot chi tiéu quan trong anh hudng
dén thoi han stt dung ctia san pham thuc pham,
theo TCVN 4359: 2008 d6i voi bot mi thi do 4m
thap hon 15,5% dam bao chat luong san pham. Do
am bi anh hudng dang ké boi diéu kién xtt ly, bao
bi va su twong tac ctia chung [14]. Két qua cho
thdy, sau 12 tuan bdo quan, cac mau déu c6 do 4am
bé hon 9%; trong khi mau chita trong tai PA-Al ¢
d6 4m 6n dinh hon so voi tii PA (tang lan luot la
0,56%, 0,72% va 1,69%). Diéu nay phu hop véi diac
diém tham khi cao ctia bao bi PA so séi kha nang
ngan tham khi ctia PA trang nhom. Sau 3 tuan, do
am ctia hai mau PA va PA-Al gan nhu khong thay
doi trong khi do am cua tui PE c6 xu huong tang.
Su thay d6i do 4m phu thudc vao dic tinh tham hut
am nhanh hay cham cua vat liéu.

3.2.2. Anh hudng ciia bao bi dén pH

Bang 2 trinh bay su thay déi pH cta bot sake
sau khi sdy bang vi séng va duoc dong trong cac
loai bao bi khac nhau. Két qua cho thay, trong 3
tuan dau bao quan, pH giita cac mau trong cac tui
khong c6 su khac biét dang ké (p>0,05); tir tuan
thi 6 thi pH gitra cac tdi co su thay doi khac biét.
Nhin chung gia tri pH ctia bot sake 6n dinh trong
thoi gian bao quan va c6 xu huéng tang sau 12
tuan & tat ca cac loai bao bi; trong do bao bi PA-Al
la 6n dinh nhat so voi bao bi doi chimg (chi thay
dé6i 0,04 so voi 0,14). Trong cac nghién ctru trudc
day, pH ctia bot bap duoc bao céo 1a giam dan theo
thoi gian bao quan do hoat dong cta vi sinh vat
cling nhu su phan gidi cta cac thanh phan dinh
duong trong bot tao thanh axit [15]. Trong thi
nghiém nay, diéu kién tién xt ly bang Na,S.Os
0,05% 1a mot chat chong oxi hoa va khang khudn
c6 kha niang ngan ngtia su phat trién ctua vi sinh
vat, giap gitt @6 6n dinh pH trong cac tui.

Béng 2. Sy thay déi pH ctia bot bao quan trong 3 loai bao bi sau 12 tuan

Tuéan 0 Tuén 3 Tuén 6 Tuin 9 Tuén 12 P-value
Mau déi ching | 5,44+0,05™ | 5,44+0,07* | 5,45+0,01% | 5,49+0,01¢ | 5,58+0,01¢ P<0,05
PA 5,44+0,05= | 5,43+0,01* | 5,47+0,01¢ | 545+0,02~ | 5,52+0,01" P<0,05
PA+ Al 5,44+0,05= | 5,44+0,08 | 5,44+0,01* | 547+0,02” | 5,50+0,08* P<0,05
P-value P> 0,05 P>0,05 P <0,05 P<0,05 P<0,05

Ghi chu: Céc chi sé a,b,c thé hién sur khac biét y nghia (P < 0,05) trong cung mot cot x, y, z, v thé
hién sir khac biét y nghia (p < 0,05) trong cung mot hang
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3.2.3 Anh huéng cia bao bi dén mau sdc bot sake

Bot sake bao quan biang cac loai bao bi khac
nhau c6 do sang (gia tri L") gidm dan theo thoi
gian (p < 0,05); trong d6, mau doi chung co6 do
sang gidm nhanh nhat (tir 89,9 - 81,3) con mau
chtta trong tai PA-Al gitt dwoc mau sang nhat
(83,3). Cac nghién ctu trudc day vé mau sic cta
cac loai bot trong qua trinh bao quan cho rang, toc
do cac phan tmg sinh hoa trong khoi bot tang lén
do su gia tang do 4m va nhiét do moi truong bao
quan [16], diéu nay phu hop véi su thay d6i do 4m

ctia cac mau bao quan trong 3 loai tui & thi nghiém
nay. Khi bot bi sim mau thi mau vang c6 su gia
tang twong tmg (gia tri b") va co su khac biét gita
cac tuan trong thoi gian khao sat. Nhin chung, bot
bao quan trong tui PA-Al thay d6i mau (sdm mau)
it nhat nén mau vang ciing ting nhe nhat so véi
mau vang & cac mau con lai, dac biét 1a & mau doi
ching do anh hudéng cia cac phan ung sinh hoa
xay ra trong san pham (5). Hinh 2 trinh bay su
thay déi do sang (L") va mau vang (b)) cta cac
mau trong 12 tuan.

Anh huéng ctia bao bi va théi gian bao quan dén d¢ sang L*

92

899 899
90
Gid tri L 88
86
84
82
80
78
76

Tuén 0

87.76 88,27

Tuan 3

87,6375 87,8175

g3.59 5482 3
I I I 31,33I I
Tuin 6 Tuén 9 Tuén 12

sMiubC mPA wmPA+ Al

a) Do sang L

Anh huong cia bao bi va thoi gian bao quan dén 4o vang b*

16,5

15,77
oy 15,56 15,6
152 152 133 15,3
E ||I I || |
11,5

Tuén 0 Tuén 3

16,33
15,85

Tuin 6 Tuén 9 Tuén 12

sMiubC =PA mPA+ Al

b) Do vang b’
Hinh 2. Anh hudng ciia bao bi va théi gian bdo quan dén mau sic bot

324, Anh huvng cia bao bi dén do huit nuse (WAC)

Su giam WAC cua bot sau 12 tuan bao quan
bang cac loai bao bi khac nhau dugc thé hién &
hinh 3.

bo huat nudc cing 1a mot tinh chat cong nghé
quan trong ctia cac san pham bot vi kha niang hap

66

thu nudc cao sé dam bao do két dinh tot cia san
phdm. Do hut nuoc cta bot thay doi khong dang
ké sau 6 tuan bdo quan va bat dau giam nhe tir
tuan that 9 & tat ca cac loai bao bi, ro rét nhat 1a &
mau doi chimg (5,43 con 4,03 mL/g) trong khi
mau PA-Al gidm it nhat (4,35 mL/g). Su giam kha
nang hut nuéc da duoc ghi nhan trong qua trinh
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bdo quan bot mi bang cac loai bao bi truéc day,
diéu nay duoc cho 1a c6 lién quan dén su giam lién
két tu nhién gitta thanh phan amylose va
amylopectin trong hat tinh bot, hay can luc lién két
yéu hon dé duy tri cau truc hat [17].

Anh hudng cua bao bi va thoi gian bao quan dén
do hut nuae

6 543 543
- s e ¢

523 S'f" 516 5.2 518
gy rf: = 4,60, i
1 4,03

F3

435
=

]

Tuan 0 Tuin 3 Tudn 6 Tuin 9 Tuin 12

EMiuDC EPA EPA+Al

Hinh 3. Anh hudng ctia bao bi va thoi gian
bao quan dén WAC

4. KET LUAN

Say d6i luu 1a phuong phap phé bién lam giam
do 4m cua bot, giup ting thoi gian bao quan nhung
ton nhiéu thoi gian va gay ton thuong nhiéu dinh
duong cua thue pham. Say vi song la phuong phap
sdy mai giup giam thoi gian sdy va ting cuong chat
luong san phdm. Phuong phap siy bang vi séng tai
cong suat 500 W rat ngan thoi gian sdy bot sake tir
3 gi¢ xuéng con 20 phut; lam cho san phdm c6
mau t6i hon nhung kha nang hut nuéc tot hon so
voi phuong phap sdy doi lieu bang khong khi néng.
Bot sake sdy bang vi song khi bdo quan bang hai
loai bao bi PA va PA-Al van gitt duoc mot s6 tinh
chat hoa li ctia bot sau 3 thang bao quan so voi bao
PE, diéu d6 phu voi kha nang ngan chin tham khi
tot, gitp duy tri sy 6n dinh cta cac thuoc tinh chat
lwong cta bot.
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STUDY THE EFFECTS OF MICROWAVE DRYING POWER AND PACKAGING MATERIALS ON THE
PHYSICAL PROPERTIES OF MICROWAVE - DRIED BREADFRUIT FLOUR
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Dang Thi Cam Tuyen!, Nguyen Ngoc Trang Thuy!, Doan Phuong Linh®
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Summary

This study aimed to investigate the changes in moisture, water absorption capacity, pH, and color
of breadfruit powder under the microwave drying process and during storage by different
packaging materials. Three microwave powers of 300 W, 500 W and 800 W were applied to dry
the fresh breadfruit slices to moisture of under 9%, using the drying times of 40 minutes, 20
minutes and 13 minutes, respectively. The microwave causes darker flour compared to products
dried by convective drying, and higher microwave power resulted in lower L* and higher b*
values. The flours’ water absorption capacity increases proportionally to the drying power while
the pH is not affected. The powder dried at 500 W was stored using 3 types of packaging
materials namely polyethylene (PE, control), polyamide (PA) and polyamide-aluminum (PA-Al)
at 25°C, the physical properties of the powder were analyzed every 3 weeks. The results showed
that microwave-dried powder stored in PA-Al bags changed the least in moisture (increased from
8.21% to less than 8.57%), followed by that of PA and PE samples (increased up 8.9% and 10%). PA-
Al bags also kept the powder brighter in color than PA and PE bags; while the pH value and water
absorption capacity were not changed significantly among the three samples.

Keywords: Breadfruit flour, microwave, packaging, quality, storage.
Nguoi phan bién: PGS.TS. Hoang Thi Lé Hing
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SU BIEN BONG THANH PHAN LIPID, HOAT TiNH
CHONG 0XY HOA VA HOAT TiNH KHANG KHUAN
CUA CAC LOP LIPID TRONG CO THIT HAU
THAI BINH DUONG (Crassostrea gigas)
NUOI TAI VUNG BIEN KHANH HOA

TOM TAT

Tran Thi Phuong Anh!, Derrick Kakoozal,
Tran Thi Thao Vy!, Nguyén Vian Minh®"

Nghién cttu duoc thuc hién nham danh gia anh huéng ctia mua vu khai thac va ving nuoi dén
thanh phan lipid, hoat tinh sinh hoc ctia 16p lipid trung tinh va lipid phan cuc trong co thit hau
Thai Binh Duong (TBD). Két qua cho thay, lipid trung tinh la thanh phan chinh (>50%) trong lipid
hau TBD nuoi tai ddm Thty Triéu (Cam Lam), dam Nha Phu (Ninh Hoa) va dam Moén (Van
Ninh). Mau hau TBD thu hoach vao thang 1 va thang 11 c6 ham lwong 10p lipid phan cuc cao hon
so v6i mau hau TBD thu hoach vao thang 5 va thang 9. Hoat tinh chong oxy hoéa cta 16p lipid
phan cuc cao hon so voi 16p lipid trung tinh. Cac mau lipid trung tinh va lipid phan cuc thé hién
hoat tinh khang khuén yéu hoidc khong co6 hoat tinh trén hai chting vi khuin Escherichia coliva

Staphilococus aureus.

Tt khoa: Bién Khanh Hoa, Crassostrea gigas, thanh phan lipid, khang oxy hoa, khang khuan.

1. BAT VAN BE

Hau Thai Binh Dwong (TBD) (Crassostrea
gigas, Thunberg, 1793) 1a loai nhuyén thé hai
manh vé c6 ngudn goc tir Nhat Ban dang duoc
nudi phé bién & cac tinh Duyén hai Viet Nam.
Trong @6, Khanh Hoa 1a tinh cé dién tich nu6i va
san luong hau TBD 1on nhat do diéu kién tu nhién
thuan loi. Co thit hau TBD c6 gia tri dinh dudong
cao, bao gom: Protein (39 - 53% theo chat kho),
lipid (7 - 11% theo chat kho), giau vitamin (A, B, C,
E) va chtta nhiéu nguyén t6 vi luong. Lipid trong
co thit hau TBD ch®a ham Iluong 16n
phospholipids véi cac axit béo khong no nhiéu noi
doi (PUFAs) quan trong nhu docosahexaenoic axit
(DHA) va eicosapentaenoic acid (EPA) - duoc biét
dén c6 nhiéu hoat tinh sinh hoc quy [1]. PUFAs da
duoc ching minh cé nhiéu tac dung t6t d6i voi stc
khoe nhu lam giam nguy co viem nhiém [2], ngin
ngtra bénh tim mach [3], giup phat trién chic

! Khoa Cong nghé Thyc pham, Truong Dai hoc Nha Trang
" Email: minhnv@ntu.edu.vn

ning nao va mat cta tré so sinh [4], kich thich hé
thong mién dich, khang oxy hda va ngin ngtra su
phat trién cta té bao ung thu [5]. Thanh phan lipid
va phospholipid trong dong vat thity san néi chung
va trong nhuyén thé hai manh vo noéi rieng da
duoc ching minh phu thudc vao giong loai, mua
vu khai thac, matc d6 truong thanh va vung nuéi
(6,7, 8].

O Viet Nam, mot s6 nghién ctru vé ham luong
va thanh phan lipid, phospholipid trong sinh vat
bién da duoc thuc hién. Trong s6 d6, nghién ctru
cta Ly va cs (2013) [9] da khao sat thanh phan
lipid va ham luong cac lop chat lipid trong lipid
téng cua 8 loai san ho Viét Nam. Két qua cho thay,
ham luong lipid cia cAc mau san ho dao dong tir 10,1
- 20,4%. Trong thanh phan ctia phospholipid déu cé
mat nhimg 16p chat phospholipid dién hinh nhu:
Phosphatidylcholine (PC), phosphatidylethanolamine
(PE), phosphatidylinositol (PI), phosphatidylserin
(PS), lysophospholipid (LPE, LPC) va ceramide
aminoethylphosphonate (CAEP). Nghién ctu thanh
phan va ham luong cac 16p chat lipid, phospholipid
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va axit béo trong loai san ho mém (Capnella sp.)
[10], theo @6, ham luong lipid tong ctia mau san
ho mém Capnella sp. chiém 1,44% so voi khoi
luong mau tuoi. Tuy nhién, & Viet Nam chua c6
cong trinh nghién ctu nao dugc thuc hién nham
danh gia su bién dong theo mua vu vé thanh phan
lipid trung tinh va lipid phan cuc trén déi tuong
thily san néi chung va hau TBD néi riéng, cing
nhu chua cé danh gia hoat tinh chong oxy hoa va
hoat tinh khang khudn cta cac thanh phan lipid.
Do vay, nghién cttu nay duogc thuc hién nham danh
gia su bién dong thanh phan lipid trung tinh va
lipid phan cuc trong co thit hau TBD nuoi tai dam
Thuy Triéu (Cam Lam), ddm Nha Phu (Ninh Hoa)
va dam Mon (Van Ninh) thu hoach vao cac thang
1, 5, 9 va 11; dong thoi danh gia hoat tinh chéng
oxy hoda va hoat tinh khang khuin cta cac lop
lipid.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

2.1.1. Chudn bi mau hau

Mau hau Crassostrea gigas duoc thu hoach tai
cac 16ng nuoi tai dam Thay Triéu (Cam Lam), dam
Nha Phu (Ninh Hoa) va dam Mon (Van Ninh) vao
ngay 23 cac thang 1, 5, 9 va 11 nam 2021. Hau thu
hoach 1a loai thuong ph4dm (sau tir 7 - 8 thang tha
nuoi) co6 kich ¢& trung binh tir 65 - 75 mm/con,
khoi luong tir 70 - 80 g/con. Hau duoc rira sach
bén ngoai bang nudc bién, dung trong cac tui PE
va duogc bao quan lanh bing nudc da trong cac
thung x6p. Mau hau duoc van chuyén ngay vé
phong thi nghiém ctia Trung tim Thi nghiém thuc
hanh, Truong DPai hoc Nha Trang dé tién hanh xtr
ly. Mau hau duoc rira sach tap chat bang nudc may
sau d6 duoc tach vo dé lay thit. Co thit hau TBD
duoc dé rao nuoc réi duoc bao géi chan khong
trong bao bi kép PA/PE (200 g/tui). Mau duoc
bao quan trong ti dong sau nhiét do -80°C (MDF-
86V838E, TaisiteLab Sciences Inc, My) cho dén
khi thuce hién cac phan tich.

2.1.2. Hoa chat

Chloroform, methanol (Merck); cyclohexane,
diethylether; axit acetic (Trung Qudc), 2,2-
diphenyl-1-picryhydrazyl (DPPH) (Nhat Ban), L-
ascorbic axit (Nhat Ban), sic ky 16p méng (TLC) 6

x 6 cm (Merck), silicagel cé kich thudc hat 40 - 60
um (230 - 400 mesh) (Nhat Ban).

2.2. Phuong phap nghién ctru
2.2.1. Chiét lipid tong

Lipid tong trong co thit hau TBD duoc chiét
theo phuong phap ctia Bligh va Dyer (1959) [11],
st dung hé dung moéi chloroform: methanol:
potassium chloride (1: 1: 0,5; v/v/v). Lop lipid
téng thu duoc tién hanh c6 dudi dung moi dudi ap
suat thap, lam kho bang nito 16ng va bao quan
trong chai t6i mau & -20°C cho nhing phan tich
tiép theo.

222 Phan tich cdc Ilop chat lipid bang
phurong phap sdc ky cot

Phuwong phap phan tach cac 16p chat lipid bang
sdc ky cot duoc thuc hién theo nghién ctru cta Ly
va cs (2013) [9] voi mot vai thay doi nho. Lipid
téng (~0,8 g) cua timg mau hau duoc hoa tan voi 1
luong nho chloroform va tién hanh phan tach cac
16p lipid trén cot sac ky (duwong kinh 140 mm,
chiéu dai cot 400 mm); chat hap phu silica gel pha
thuong (Silica gel 60, 40 - 60 pm, 230 - 400 mesh,
Merck, Dtc). Dau tién, chloroform 100% duogc st
dung 1am dung moi rira gidi nham phan tach lép
lipid khong phan cuc, tiép dén sé lan luot st dung
hon hop chloroform: Methenol 98: 2; 95: 5; 90: 10;
80: 20 (v/v) va cudi cung 1a methanol 100% dé thu
phan lipid trung tinh va phan cuc. Stt dung sic ky
l6p mong (TLC) trong qua trinh chay cot dé kiém
tra cac phan doan dugc phan tach. Hé dung moi
TLC gom: mhexane: diethylether: acetic axit (70:
30: 2, v/v/v), hién hinh véi thuoc thtt 10% sulfuric
axit trong methanol. Cac 16p lipid duoc thu nhan,
c0 dudi dung moi va can dé xac dinh ham luong.

223 Hoat tinh chong oxy hda ciua cic Iop
lipid

Hoat tinh chéng oxy hoa cta 2 16p chat lipid
duoc khao sat thong qua kha nang tc ché goc tu
do cta 2,2-diphenyl-1-picryhydrazyl (DPPH) theo
phuong phap ctia Koztowska va cs (2016) [12] véi
mot s6 diéu chinh. Tir cac cao chiét lipid trung tinh
va phan cuc duoc hoa tan bang methanol & cac
nong d6 khac nhau. 0,2 mL DPPH 0,5 mM duoc
cho vao moéi dung dich, 4 trong toi trong thoi
gian 1 gi¢ & nhiét do 30°C. Do hap thu cua cac
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mau duoc do & budc séng 517 nm bang may
quang phdé (Biochrom Libra S50PC UV/Vis
Spectrophotometer, Cambridge, Anh). Gia tri IC,,
duoc xac dinh tir phuong trinh héi quy tuyén tinh
dung bdi % hoat tinh bat goc tu do DPPH va duoc
tinh theo coéng thac: I %) = (1 - A/A;) x 100%.
Trong do: I 1a kha nang bat goc te do cia DPPH
%); A, 12 do hap thy mau trang; A_ 1a do hap thu
ctia DPPH va c6 dich chiét.

2.2.4. Hoat tinh khang khuan cua cac Iop lipid

Hoat tinh khang khudn ctia cac mau lipid
trung tinh va lipid phan cuc duoc tién hanh trén
cac chung vi khuan gram (+) Staphilococus aureus
va vi khudn gram (-) Escherichia coli theo phuong
phép caa Mitchell va cs (2018) [13]. Cu thé, dé 20
mL moi truong Mueller Hinton Agar (MHA) vao
dia petri vo trung, dé thach dong; cay trang 100 pL
vi khuén lén bé mat dia thach; duc cac giéng nho
c6 duong kinh 9 mm trén dia thach. Cho 50 pL
dung dich lipid pha loang bang 1% Dimethyl
Sulfoxide (DMSO) vao giéng. Sau 24 gid hoat tinh
khang khudn duoc xac dinh theo kich thudc cua
vong khang khuén.

Hoat tinh khang khuin cua lipid duoc xac dinh
dua vao duong kinh vong khang khu4n voi ching
chi thi va duoc xac dinh nhu sau: d, = D — d;. Trong
do: d, la duong kinh vong khang khudn (mm) (d, >
1 mm: Puoc coi 1a c6 hoat tinh khang khudn); D 1a
téng duong kinh vong phan gidi va duong kinh 16
duc (mm); d;; 1a duong kinh 16 duc (mm).

2.3. Phuong phap xtx Iy s6 liéu

S6 lieu thuc nghiém duoc tinh toan va vé do
thi bang phan mém Excel 2020 (Microsoft Corp.,
USA). Gia tri trung binh duwoc phan tich phuong
sai (ANOVA) va kiém dinh Duncan bing phan
mém NCSS 2020 (NCSS, Kaysville, Utah, USA).
Khac biét c6 y nghia tai gia tri p < 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ham luong cac 16p chat lipid trong co thit
hau TBD

Su bién thién ham luong 16p lipid trung tinh
(gém lipid khong phan cuc va lipid trung tinh) va
16p lipid phan cuc cua co thit hau TBD thu hoach
tai dam Thty Triéu (Cam Lam), dam Nha Phu
(Ninh Hoa) va dam Mon (Van Ninh) thu hoach
vao thang 1, 5, 9 va 11 duoc thé hién & bang 1.

Bang 1. Ham luong 16p lipid trung tinh va lipid phan cuc (% lipid tong, w/w)

trong co thit hau TBD C. gigastheo mua vy khai thac va viing nuéi

Lipid trung tinh (% lipid t6ng, w/w) Lipid phan cuc (% lipid tong, w/w)
Théang Dégi”é‘ilﬁy Délr)ril I;Iha Dam Mon Déﬁ%‘ﬂﬁy Dﬁlr)ril ilha Dam Mon
1 38,75+ 0,96 | 56,99+0,91" | 47,22+0,99° | 61,25+0,96* | 43,01+0,91° | 52,78 +0,99°
5 55,56 +1,57" | 50,00+ 0,86° | 50,00+ 1,52° | 44,44 +1,57° | 50,00+ 0,86* | 50,00 + 1,52"
9 69,68 +1,14* | 58,61+0,95* | 56,19+ 1,73" | 30,32+ 1,14 | 41,39+0,95° | 43,81+ 1,73°
11 41,62+ 0,88 | 58,39+ 0,56* | 67,14+ 0,64* | 58,38 +0,88" | 41,61+0,56° | 32,86+ 0,641

Ghi chu: Trong cung mot cot, cdc chir cdi theo sau khac nhau thé hién khdc biét ¢ y nghia thong ké

(p<0,05).

Két qua phan tich cho thay, lipid trung tinh la
thanh phan cht yéu trong lipid cta co thit hau
TBD & ca ba viung nudi theo cac thang khao sat.
Lipid trung tinh chiém tir 38,75 - 69,68% lipid tong,
lipid phan cuc chiém tir 32,86 - 61,25% lipid téng
(Bang 1). O ca ba vung nudi, hau TBD thu hoach
vao thang 9 c6 ham luong lipid trung tinh cao hon
so voi hau thu hoach vao thang 1, thang 5 va thang

11, diéu nay dong nghia voi ham luong lipid phan
cuc 1a thap nhat. Hau thu hoach vao thang 1 c6
ham luong lipid phan cuc cao hon so v4i ham
luong lipid trung tinh. Két qua nay c6 thé duoc giai
thich, thang 1 1a thoi diém hau truéng thanh bat
dau tap trung tich lity dinh duong cho mua sinh
san vao dau thang 4, do d6 ham luong lipid phan
cuc sé tang lén. Sy gia tang ham luong lipid trung

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2023 71



KHOA HOC CONG NGHE

tinh trong co thit hau TBD vao thang 5 va thang 9
1a do su chuyén héa lipid phan cuc trong qua trinh
phat trién tuyén sinh duc trong mua sinh san cua
hau (dau thang 4 va dau thang 9 hang nam). Hau
TBD nué6i & ddm Thay Triéu (Cam Lam) thu
hoach vao thang 1 va thang 11 c6 ham luwong lipid
phan cuc cao hon ham lwong lipid trung tinh. Hau
TBD nuo6i tai ddm Nha Phu (Ninh Hoa) va dam
Mon (Van Ninh) thu hoach vao thang 5 c6 ham
lwong lipid trung tinh va lipid phan cuwc ngang
nhau. Hau TBD nuo6i tai dam Thuy Triéu (Cam
Lam) c6 ham luong lipid trung tinh tang tur thang 1
(38,75%) dén thang 9 (69,68%) sau d6 giam xudng
0 thang 11 (41,62%). Trong khi d6, hau TBD nuoi
tai ddm Nha Phu (Ninh Hoa) c6 lam luong lipid
trung tinh va lipid phan cuc kha 6n dinh theo cac
thang khao sat (Bang 1).

Lipid phan cuc la thanh phan ciu tric cda
mang té bao cé chira nhiéu axit béo khong no da
noi doi (PUFAs), dic biét 1a phospholipids. Lipid
phan cuc duoc cho la bién déi it va khong phu
thudc vao cac yéu to moi truong bén ngoai ciing
nhu thay d6i dinh duong [14]. Nguoc lai ham
luong va thanh phan lipid trung tinh phan anh ché
d6 dinh dudong cta hau va duoc sitr dung nhu mot
dau an sinh hoc trong cac loai hai manh vo [15].

8000 7 mCam Lam
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Ninh Hda = Van Ninh
6000 4
5000 +4
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1000
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I'hiing thu mau
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_— B

Triacylglycerol (TAG) la thanh phan cha yéu
trong lipid trung tinh, dong goép vao phan du trix
nang luong chinh trong dong vat bién khong
xuong song [16], [17]. TAG trong co thit hau duoc
tich lay trong giai doan c6 nguon thirc dn doéi dao
va giam di trong thoi gian thiéu thirc an. Do vay, ty
lé gitra lipid phéan cyc va lipid trung tinh 1la mot chi
s6 quan trong phan anh tinh trang dinh duong cua
sinh vat, voi ty 1é < 1 thé hién tinh trang dinh
duong tot [8].

St 6n dinh tuong d6i ham lwong lipid trung
tinh trong co thit hau TBD nuéi & dam Nha Phu
(Ninh Hoa) cho thay, chat lwong dinh duong tot va
san ¢6 hon so véi hai viing nuéi @ Cam Lam va Van
Ninh. Nghién ctu ctia Dagorn va cs (2016) [18]
cho thay, ham luong lipid trung tinh trong co thit
hau TBD 1a 40% lipid tong vao mua dong (thang 1)
va 64,5% lipid téng vao mua xuan (thang 4). Him
luong lipid trung tinh trong co thit hau TBD cao
phtt hop v6i két qua nghién ctru ctia Dagorn va cs
(2016) [18], Pogoda va cs (2013) [8].

3.2. Hoat tinh chéng oxy h6a (DPPH)

Hoat tinh khtt goc tu do DPPH ctia cac 1op lipid
phan tach tir co thit hau TBD ctia ba viing nuéi theo
cac thang khao sat dugc thé hién ¢ hinh 1.
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Hinh 1. Hoat tinh khit géc tue do DPPH (IC,,) ctia 16p lipid trung tinh (a) va lép lipid phan cuc (b)
ctia co thit hau TBD

Két qua cho thay, gia tri IC,, ctia cac 16p lipid &
3 viing nuoi va cac thang khao sat dao dong tir 151
- 7.697 pg/mL (Hinh 1), cao hon nhiéu so voi ctia
chat doi chimg ascorbic axit (ICs, = 1,17 png/mL).
Két qua khang dinh hoat tinh chéng oxy hoa cta
cac 16p lipid trong co thit hau TBD kém hon nhiéu
so voi axit ascorbic - mot chat chong oxy hoa
manh dang duoc st dung phd bién trong nganh

ché bién thuc pham. Su thay ddi gia tri IC,, ctia lop
lipid trung tinh (Hinh 1a) va 16p lipid phan cuc
(Hinh 1b) theo thang thu hoach va theo viing nuoi
khéng cé quy luat ro rét. Nhin chung, gia tri IC,,
cua 16p lipid trung tinh va 16p lipid phan cuc trong
mau hau TBD thu hoach vao thang 1 va thang 11
thap hon so v6i mau hau TBD thu hoach vao thang
5 va thang 9. Két qua nay tuong dong voi két qua
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danh gia ham lwong lipid trung tinh va lipid phan
cuc trong co thit hau TBD. Hau TBD thu hoach va
thang 5 va thang 9 la sau mua sinh san nén ham
luong lipid phan cuc thap hon so véi cac thang con
lai (Bang 1). Trong cung mot mau hau TBD, gia tri
IC,, ctia 16p lipid phan cuc thap hon c6 y nghia so
voi gia tri 1C;, caa 16p lipid trung tinh, ching té
kha nang khang oxy hoa cua lipid phan cyc manh
hon so véi lipid trung tinh. Nhiéu nghién ctu da
chtng minh rang, lipid phan cuc (glycolipid va
phospholipid) c6 chita nhiéu axit béo khong no da
no6i doi (EPA va DHA), 1a nhimg hop chat c6 nhiéu
chitcc nang sinh hoc [19]. EPA va DHA c6 kha
nang lam gidm su téng hop cac eicosanoids gay
viem, cac loai oxy phan tng va cytokines [20].
EPA ciing thé hién hoat tinh khang khuén [21] va
khang oxy hoéa [22]. Diéu nay giai thich tai sao
lipid phan cuc trong nghién ctru nay cé hoat tinh
khtt goc tw do DPPH cao hon so voi lipid trung
tinh. Hoat tinh chong oxy hoa ciing da duoc cong
b6 boi Koztowska va cs (2016) [12] trén lipid thu

nhan tir cac loai hat mang dau. Két qua cho thay,
hoat tinh khtt géc te do DPPH dao dong tir 2,24 -
31,69 pmol TE/g dau. Hoat tinh khtr géc te do
DPPH ctia lipid chiét xuat tir rong do Grateloupia
turuturu véi 1C,5 1a 129,1 + 58,7 png/mL [23]. Su
khac nhau vé kha nang khir goc tue do cua lipid thu
nhan tir cac nguon nguyén liéu 1a do su khac nhau
vé thanh phan axit béo c6 trong lipid, dac biét 1a
thanh phan axit béo khong no da néi doi (PUFAS).

3.3. Hoat tinh khang khu4n

Hoat tinh khang khuén cta 1op lipid trung tinh
va lipid phan cuc trong co thit hau TBD nuo6i tai
dam Thay Triéu (Cam Lam), ddm Nha Phu (Ninh
Hoa) va ddm Mon (Van Ninh) thu hoach vao cac
thang 1, 5, 9 va 11 duoc sang loc véi 2 chung vi
khuian thuong gidp trong thuc phdm Gr ()
Staphilococus aureusva vi khuan Gr () Escherichia
coli bang phuong phap khuéch tac dia thach. Két
qua danh gia duoc trinh bay trong bang 2.

Bang 2. Hoat tinh khang khuén E. coliva Staphilococus aureus ctia 16p lipid trung tinh va 16p lipid phan
cue trong co thit hau TBD theo mutia vu khai thac va viing nuéi

Duong kinh vong khang khuan (D-d, mm) Puong kinh vong khang khuin
Mau hau cua lipid trung tinh (F1) (D-d, mm) cua lipid phan cuc (F2)
E. coli S. aureus E. coli S. aureus

CLO1- a 4 6 4 -

- b . . .
CL05- a 5 4 5 -

- b . .
CL09- a 5 8 -

- b . .
CL11- a 8 8 -

- b . -
NHO1-a 3 - -

-b . -
NHO05-a 8 - -

-b . -
NHO09-a 3 15 4 -

-b . -
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NH11-a -

14 20 -

-b .

VNO1-a 9

-b .

VNO5-a 11

-b .

VNO09 -a B)

-b .

VN11-a B)

9 14 -

-b -

Ghi chi: a: lipid khong pha loang; b: lipid pha loang voéi 1% DMSO; CL: dam Thiy Triéu (Cam Lam);
NH: dim Nha Phu (Ninh Hoa); VN: dam Mon (Van Ninh); 01: thang 1; 05: thang 5; 09: thang 9, va 11:

thang 11.

Két qua cho thay, cac mau lipid trung tinh va
lipid phan cuc thé hién hoat tinh yéu (duong kinh
khang khuidn <10 mm) hodc khong c6 hoat tinh
khang hai chting vi khuin khao sat (. coliva S.
aureus) (Bang 2). Doi voi 16p lipid trung tinh, tat
cad cac mau lipid trung tinh pha loang véi 1%
DMSO déu khong thé hién hoat tinh khang hai
ching E. coli va S. aureus (Bang 2). Mau lipid
trung tinh khong pha loang NH09-Fla va NH11-
Fla co6 hoat tinh khang S. aureus trung binh, véi

(a) (b)

vong tron khang khu4n duong kinh 1an luot 15 va
11 mm (Hinh 2a). Mau lipid VN05-F1a c6 hoat tinh
khang E. coli v6i vong tron khang khudn duong
kinh 11 mm (Hinh 2b). Déi voi 16p lipid phan cuc,
tat ca cac mau pha loang voi 1% DMSO déu khong
thé hién hoat tinh khang hai ching E. coli va S.
aureus (Bang 2). Mau lipid phan cuc khong pha
loang NH11-F2a va VN11-F2a c6 hoat tinh khang
E. coli, voi vong tron khang khu4n duong kinh lan
Iwot 20 mm (Hinh 2¢) va 14 mm (Hinh 2d).

(d)

Hinh 2. Mau NH09-Fla va NH11-Fla c6 vong tron khang khuin trén dia thach véi
S. aureust (a); mau VNO5-Fla c6 vong tron khang khudn trén dia thach véi E. coli (b); mau NH11-
F2a c6 vong tron khang khudn trén dia thach véi E. coli (c) va mau VN11-F2a c6 vong tron khang khuin
trén dia thach véi E. coli (d)

4. KET LUAN

Mua vu khai thac va viing nuéi c6 anh huong
lon dén thanh phan lipid, hoat tinh sinh hoc cta
16p lipid trung tinh va lipid phan cuc trong co thit
hau TBD. Lép lipid trung tinh 1a thanh phan chinh
(>50%) trong lipid ctia co thit hau TBD nuoi tai ba
vung bién ¢ tinh Khanh Hoa theo cac thang khao

sat. Hau TBD thu hoach vao thang 1 va thang 11
c6 ham luong 16p lipid phan cuc cao hon so véi
hau TBD thu hoach vao thang 5 va thang 9. Lipid
phan cuc c6 hoat tinh khtr goc tw do DPPH cao
hon so véi lipid trung tinh thé hién & gia tri ICs,
thap hon. Cac mau lipid trung tinh va lipid phan
cuc thé hién hoat tinh khang khudn yéu hodc
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khong c6 hoat tinh trén hai ching vi khuan £, coli
va S. aureus.

LOI CAM ON

Nghién cuu ndy duoc tai tro boi Quy phat trién
khoa hoc va cong nghé Quoc gia (NAFOSTED)
trong dé tai ma so 106.05-2019.341.
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THE VARIATIONS IN LIPID CLASSES, ANTIOXIDANT AND ANTIBACTERIAL
ACTIVITIES OF LIPID CLASSES EXTRACTED FROM PACIFIC OYSTER (Crassostrea gigas)
CULTURED IN KHANH HOA COAST

Tran Thi Phuong Anh, Derrick Kakoozal,
Tran Thi Thao Vy!, Nguyen Van Minh'

!Faculty of Food Technology, Nha Trang University

Summary
The present study was conducted to investigate the influence of harvesting season and farming
area on the lipid classes and biological activities of neutral lipid and polar lipid classes in Pacific
oyster (Crassostrea gigas) muscle. The results indicated that neutral lipids were the main
component (>50%) in the lipid composition of Pacific oysters farmed in Thuy Trieu lagoon (Cam
Lam district), Nha Phu lagoon (Ninh Hoa district) and Mon lagoon (Van Ninh district). Oyster
samples harvested in January and November had higher levels of polar lipids compared to
samples harvested in May and September. The antioxidant activity of polar lipids was higher than
that of neutral lipids for all samples. Both neutral lipids and polar lipids exhibited a weak or no
antibacterial activity against two strains of Escherichia coli and Staphylococcus aureus.

Keywords: Khanh Hoa province, Crassostrea gigas, lipid components, antioxidant activity,

antibacterial activity.
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NGHIEN CUU DONG THAI DINH DUONG NITO VA

PHOT PHO TRONG NUOC KHU VUC NUOI CA LONG BIEN

TAI CAT BA - HAI PHONG

Tran Quang Thu® 3", Nguyén Piec Ci?, Duong Thanh Nghi?

TOM TAT

Nghién ctru dong thai cac chat dinh duong nito (N) va phot pho (P) trong nudc khu vire nuédi ca
16ng bién tai thi trdn Cat Ba, huyén Cat Hai, thanh pho Hai Phong cho két qua: Vao mtia mua, ham
luong N va P trong nudc thuong cao hon so véi mua kho; trong cac thong so dinh duong goc nito,
ghi nhan ham luong N-NH,* trong nud¢c luon cao nhat. Ham luong N va P tang cao khi thiy triéu
xuong luc nudc rong, giam khi thay triéu lén lic nuoc 16n. Két qua nghién ciu ngay 16 - 17/5/2021,
chénh léech ham luong dinh duong trong nudc lic nude rong va lic nuoc 16n véi cac thong s N-
NH,* 14 0,195 mg/1, P-PO,* (0,021 mg/]), téng N (0,184 mg/1), téng P (0,147 mg/1). Két qua nghién
cuu ngay 6 - 7/9/2021, chénh léch ham lugng lic nuéc rong va lic nude 16n kha cao véi cac thong
s6 N-NO, (0,013 mg/l), N-NO; (0,120 mg/1), N-NH,* (0,236 mg/]), P-PO2 (0,034 mg/l), téng N
(0,280 mg/1), tong P (0,129 mg/]). Bién dong ham luong cac chat dinh duong ching minh tac dong
nguodn dinh dudng tir luc dia dua vao ving nuéi 1a kha lon. Trong méi truong nudc, budc dau ghi
nhan su trong quan gitta thong s6 N-NH,* va téng N c6 hé s6 twong quan r = 0,50; thong s6 N-
NO, va N-NO; c6 hé s6 twong quan r = 0,45. Gi4 tri hé s6 twong quan r thap ctia cac chat dinh
duong N thé hién hanh vi chuyén hoa cac dang trong moi treong nuwdc manh va kha nang tu lam
sach moi truong nudc khu viuc nuoi tot. Gia tri rai ro moi truong RQ dinh duong ctia nuéce bién
dong trong thoi gian nghién ctru (ttr nam 2005 - 2021) lién quan dén s6 luong 1ong bé va duy tri &
muc do (1): Nguy co 6 nhiém moi truong thadp dén mic do (4): Nguy co 6 nhiém moi trudng rat
cao, trong do gia tri RQ dinh dudng cao vao nhimg nam 2016 (2,09), nam 2017 (1,36) va nam 2018

(1,65).

Tt khéa: Cdt Ba - Hai Phong, nudi cd long bién, dong thai dinh duong N va P.

1. DAT VAN DE

Hién nay, van dé 6 nhiém cac chat dinh
dudng trong nudc & khu vuc nudi ca 16ng bién la
nguyén nhan gy ra su c6 moi truong. Khi moi
truong nudc bi 6 nhiém tao diéu kién thuan loi
cho dich bénh phat trién, gay thiét hai 16n cho
nguoi nudi. Nhitng nam qua, hoat dong nudi ca
long bién tai thi tran Cat Ba, huyén Cat Hai, thanh
pho Hai Phong da tao viéc lam cho nguoi dan, gop
phan phat trién kinh té thily san tai dia phuong. Bén
canh két qua dat duoc, nghé nuoi ca long bién tai
thi tran Cat Ba, huyén Cat Hai, thanh pho Hai

''Vién Nghién ciru Hai san

?Vién Tai nguyén Moi truong bién

3 Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa
hoc va Cong ngh¢ Viét Nam

" Email: tqthurimf@gmail.com

Phong da timg gap kho khan do chat luong moi
truong nudéc bi suy giam. Theo R. P. Hedrick
(1998) [1], khi moéi truong nudc bi 6 nhiém la mot
trong nhitng nguyén nhan gay ra su c6 moi truong
va dich bénh gay thiet hai dén cac ho nuoi ca long
bién. Nhu vay, viéc quan ly tot moi truong nuodi la
mot trong nhitng khau quan trong, quyét dinh su
thanh cong cua nghé nuoéi ca 16ng bién. Dé co
thong tin vé dinh duong N va P trong nudc khu
vuc nudi ca bién viung ven bién phuc vu cong tac
quan ly, giam sat chat luong moi truong gitp hoat
dong nuoi an toan, viéc nghién ctru dong thai dinh
duong N va P trong nudc khu vuc nuéi ca bién tai
thi tran Cat Ba, huyen Cat Hai, thanh pho Hai
Phong 1a can thiét. Két qua nghién ctru nay c6 y
nghia khoa hoc va thuc tién nham cung cap thong
tin phuc vu cho viéc quan ly moéi trueong viung nudi,
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g6p phan phat trién bén vitng nghé nuoéi ca long
bién tai dia phuong.

2. TAI LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Tai liéu, dia diém, noi dung nghién ctru

- Dt liéu st dung trong nghién cttu nay la toan
bo so6 lieu dinh duong N va P trong nudc tai khu
vuc nudi ca 1ong bién thi tran Cat Ba, huyéen Cat
Hai, thanh ph6 Hai Phong cta “Nhiém vu quan
trdc moi truong khu vie nuoi cd bién tip trung,
ndam 2005 - 2021”. Nghién ctru bién dong theo nam,
theo mua kho (thang 4 - 5) va mua mua (thang 9 -
10) tai diém CB1, CB2, CB3, CB4, CB5 (Hinh 1).

- biém nghién ctru Bén Beéo - CB2 (107°2’50”E
- 20°45'39”N): Lay mau nghién ctru bién dong dinh
duong N va P theo tang nudc (tang mat, tang day)
va chu ky triéu theo thoi gian trong ngay, tan suat
2 gi®/1 1an 1ay mau.

+ Dot 1: Thoi gian nghién ctu tir 7 gio ngay
16/5/2021 dén 9 gio ngay 17/5/2021 (cudi mua kho).

+ Dot 2: Thoi gian nghién ctu tir 6 gio ngay
6/9/2021 dén 8 gio ngay 7/9/2021 (cudi mua
mua).

+ Céc thong s6 moi truong nghién ciu: N-NH,',
N-NO,, N-NO;, P-PO?, téng N, téng P.

P .
«
\’:@9 r‘lléigzagi?z E

{”‘;& <

= e

¥ S T ey
_7_7_’\(“\] BA (HAI PHONG) ?\}:

Hinh 1. Vi tri cac diém nghién ctru tai khu vyc nuéi
ca 16ng bién thi tran Cat Ba, huyén Cat Hai,
thanh phd Hai Phong

2.2. Phuong phap nghién ctru

221 Phuong phdp ldy mau, phan tich moi
truong

- Phuong phép 1y mau nuoc bién theo TCVN
6663-1: 2011 [2], bao quan mau theo TCVN 6663-3:
2016 [3].

- Phuong phap phan tich: Thong s6 N-NH,*
theo APHA 4500 NH," - F; N-NO,  theo APHA-4500-
NO,B; N-NO, theo APHA-4500 NO., E; P-PO*
theo APHA-4500- P [4]; tong N theo TCVN 6638:
2000 [5]; tong P theo TCVN 6202: 2008 [6].

- Dia diém phan tich mau: Phong thi nghiém
Khoa hoc bién - Vien Nghién ctru Hai san.

2.2.2. Phurong phap danh gii moi truong nuoc

-banh gia kha nang rai ro 6 nhiém moi truong
nuéc voi nhom dinh duong (RQ dinh dudng), cu
thé, nhimg thong s6 N-NH,", N-NO,, N-NO., P-
PO,* c6 gia tri giéi han duoc tinh theo cong thic:

fw( MEC)
£ /\PNEC/i
RQ = ————
w,
S

Phan muc chi s6 rdi ro moi truong RQ nhu
sau [7]:

Chi s6 RQ

Tiéu chi
: Mtrc d6 hoac
nguy co 6 nhiém 4
moi truong rat cao
: Mtrc d6 hoac
nguy co 6 nhiém 3)
moi truong cao
: Mttc d6 hoac
nguy co 6 nhiém
moi truong trung
binh
: Mtrc do hoac
nguy co 6 nhiém 6))
moi truong thap

Mitic do

RQ>1,5

1,25<RQ <1,5

1<RQ<1,25 )

RQ<1

2.2.3. Phuong phap xur Iy so liéu

S6 lieu duoc xtr ly bang phuong phéap thong ke
trén phan mém Excel 2010 dé danh gia hién trang,
bién dong, phan tich tuong quan dinh duong N va P
trong moéi truong nudc.

He s6 twong quan duoc tinh theo cong thuc [8]:

. XXy
-’x_\' == -
8y

:
Trong do: Hé so twong quan lay gia tri trong

khoéang tir-1 dén 1 (-1 <r < 1). Khi r cang gan 0 thi
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quan hé cang 16ng 1éo, nguoc lai khi r cang gan 1
hodc -1 thi quan hé cang chat ché (r > 0 c6 quan hé
thuan va r < 0 ¢c6 quan hé nghich). Trong truong
hop r = 0 thi gitta x va y khong c6 quan hé.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dong thai dinh dudmg trong nuédc khu viee
nuoéi ca 16ng bién thi tran Cat Ba, huyén Cat Hai,
thanh pho Hai Phong

3.1.1. Bién dong cdc chat dinh duong N va P
trong nuoc theo thoi gian (nam 2005 - 2021)

- Ham Irong N-NH/: Bién dong N-NH,* trong
nuodc theo mua tai khu vuc nuoi kha 6n dinh trong
khoang thoi gian tir nam 2005 - 2014; ghi nhan
ham lwong N-NH," tang cao vao cac nam 2016 -
2018. Cac nam sau tur 2019 - 2021, ham luwong N-
NH," trong nudc giam; vao mua kho ghi nhan ham
lwong N-NH," (0,018 - 0,514 mg/1, trung binh 0,151
mg/]) thap hon so v6i mua mua (0,021 - 0,645
mg/l1, trung binh 0,175 mg/1). Bién dong ham
lwong N-NH,* theo mua trong thoi gian (nam 2005
—2021) duoc thé hién trong hinh 2a va thuong cao
nhat trong s6 cac thong s6 dinh duong N va P

(Hinh 4); ham luong N-NH," trong nuéc cao khi
diéu kién pH nudc > 7,0 va nhiét do nuoc > 26°C thi
ty 1&é % cta NH; tang cao trong tong ham luong
amonia va NH, gay doc cho doi tuong hai san nuoi
[9].

- Ham Irong N-NO,: Két qua nghién ctu N-
NO, trong nudc khu vuc nuoéi ca 16ng bién thi
tran Cat Ba, huyén Cat Hai, thanh pho Hai Phong
thé hién ro quy luat: Ham luong N-NO, trong
nudc vao mua mua (0,005 - 0,051 mg/l, trung
binh 0,017 mg/1) cao hon so véi mua khé (0,003 -
0,024 mg/1, trung binh 0,011 mg/I), chénh léch
ham lwong N-NO, trung binh gitta hai mua la
0,005 mg/1 (Hinh 2). Két qua nay ciing tuong
déng voi két qua nghién cttu cia Poan Bo (2001)
[10] nghién ctu ham lwong N-NO, trong nudc
bién ven bo: Do N-NO, 1a san phidm trung gian
ctia qua trinh dam hoa nén khong bén, mua kho
thuong thap do bi chuyén thanh N-NO,; mua he
tang do qua trinh phan hty va khoang hoa chat
httu co moi, cudi he thuong ghi nhan ham luwong
N-NO, dat cuc dai.

—4—N-NH,*Mia khé —8—N-NH," Mia mua
mg/l
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a. N-NH,"

b. N-NO,

Hinh 2. Bién dong ham heong N-NH,*, N-NO, trong nuéc khu viee nuéi ca 16ng bién thi tran
Cat Ba, huyén Cat Hai, thanh phé Hai Phong (nim 2005 - 2021)

- Ham Iuwong N-NO;: Bién dong N-NO; trong
nudc bién khu nuoi cho thay, trong mua kho, su
gia tang ham lwong N-NO, trong nudc tir nam
2005 - 2014, sau d6 giam trong nam 2016 - 2017,
giam manh trong thoi gian 2018 - 2020; nam 2021,
ghi nhan ham lwong N-NO, 1a 0,098 mg/l, cao
tuong duwong nam 2017 (0,100 mg/1). Trong mua
mua, ham luong N-NO; bién dong gitta cac nam
khéc voi bién dong theo xu huéng trong ting giai
doan vao mua kho; ham luong N-NO, cao nhat,

dat 0,136 mg/1 vao nam 2008, thap nhat trong nam
2017 1a 0,020 mg/1 (Hinh 3a).

- Ham lirong P-PO;”: Bién dong ham luong P-
PO,* trong nuoc tai khu viec nuoi ca long bién thi
tran Cat Ba, huyén Cat Hai, thanh pho Hai Phong
duoc thé hién ¢ hinh 3b. Két qua nghién cttu ham
luong P-PO,* trong nuoc vao mua kho (0,007 -
0,160 mg/1, trung binh 0,033 mg/1) thap hon so voi
mua mua (0,014 - 0,167 mg/l, trung binh 0,055
mg/1). Xu thé bién dong va gia taing ham luong P-
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PO/ trong nudc cao trong khoang thoi gian tir
nam 2009 - 2014, cac nam con lai bién déi khong

theo quy luat, ghi nhan ham luong P-PO,* cao nhat
vao mua mua nam 2019 dat 0,167 mg/1.

—4—N-NO; Milakhd —B—N-NO; Miia mira —¢— P-POj Muakho —@— P-PO} Mia mua
mg/1 mg/l
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0,160 - 0.160 -
0,120 - 0.120 -
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0,040 - 0.040 -

o000 —+—7—+—+—"+—7—"7—7—"+—7—"—""—/0000 +—vr—7—r "

cgsgaonzzczags sgszaaoxenzogy
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nam nam

a. N'NOg_ b. P‘PO43-

Hinh 3. Bién dong ham luong N-NO;, P-PO,?* trong nuéc khu vigc nudi ca 16ng bién thi trdn Cat
Ba, huyén C4t Hai, thanh phé Hai Phong (nim 2005 - 2021)

- Ham lirong tong N: Két qua nghién ctru ghi
nhan ham luong téng N trong nudc khu vuc nuodi
co xu huéng giam trong thoi gian nghién ctru nam
2005 — 2021 (Hinh 5). Ham luong téng N cao vao
cac nam 2008 (trung binh 0,562 mg/1); nam 2012
(0,564 mg/1); nam 2016 (0,551 mg/1), giam thap
trong cac nam 2019 - 2021 (dao dong trong khoang
0,180 - 0,209 mg/1).

- Ham luong tong P- Ham luong téng P trong
nudc c6 xu huong giam trong thoi gian tir nam
2005 - 2009, sau do co bién dong trong nam 2013 -
2016; ghi nhan ham luong téng P dat cao nhat vao
nam 2016 (0,490 mg/1), sau d6 xu huoéng giam
trong cac nam 2017 - 2021, ham luong téng P dao
dong trong khoang 0,260 - 0,230 mg/1 (Hinh 5).

I N-NO, e N-NO, ——T¢ A
mg/l === N-NH; S P-PO, mg/l TongN —®—TongP
0.500 4 2 ====-= Linear (N-NO;) Linear (N-NH;) 0,600 -
’ Linear (P-PO)
0,400 0,500 +
0,300 +
0,200
0,200 +
0,100 0,100 +
O’OOO 0,000 T T T T T T T T T T T T T 1
8858832 XI32¥2284d
S 8888 8 8
Nim

Hinh 4. Bién d9ng dinh duong (N-NH,", N-NO,,

N-NO;, P-PO,?*) trong nuéc khu virc nuéi ca 16ng

bién thi tran Cat Ba, huyén Cat Hai,
thanh phé Hai Phong (nam 2005 - 2021)

Nhu vay, két qua nghién ctru bién dong ham
luong cac chat dinh duong N va P trong 21 nam
quan trac lién tuc hai mua trong nam déu c6 ham
luong cao vao mua mua va thap hon vao mua kho.
biéu do chimg t6 nguon cung cip cac chat dinh
duong tir luc dia dua ra tac dong dén moi truong
nudc khu vuce nuéi.

80

Hinh 5. Bién dong ham luong téng N, téng P

trong nuéc khu vyc nuéi ca 16ng bién thi tran

Cét Ba, huyén Cat Hai, thanh phd Hai Phong
(nam 2005 - 2021)

312 Két qud nghién cuu bién dong dinh
duong N va P trong nudc khu virc nuéi cd long
bién tai Bén Béo, thi tran Cat Ba, huyén Cat Hai,
thanh pho Hai Phong, thang 5/2021 (cudi mua
kho)

+ Ché do thuy triéu: PO cao muc nudc luc
nudc 1om dat 3,3 m - luc 19 gio ngay 16/5/2021. Bo
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cao muc nudc luc nuéc rong la 0,3 m - luc 9 gio
ngay 17/5/2021.

+ P9 sdu diém nghién cir. Liac nudce 16n dat
9,6 m; lic nudc rong 1a 6,5 m.

+ Ham lwong N-NH," trong nuéc dao dong
trong khoang 0,151 - 0,384 mg/l. Khac v&i ham
lwong N-NO, va N-NOy, theo thoi gian trong ngay,
ham luong N-NH,* trong nudc bién dong tang mat
cao hon tang day (6 - 15 gi®) va phan b6 nguoc lai
tang day cao hon tang mat vao budi chiéu va dem
vé sang (16 gio - 5 giv). Chénh léch ham luong N-
NH,* Iic cao nhat va thap nhat 1a 0,195 mg/1. Theo
chu ky triéu, ham luong N-NH," trong nudc tang
day tang va ting mat gidm vao thoi gian nuoc lon
(Hinh 6).

+ Ham luong N-NO, trong thoi gian nghién
ctu dao dong trong khoang 0,013 - 0,024 mg/1,
ham luong N-NO, ¢ tang day (0,016 mg/1) cao hon
tang mat (0,021 mg/1). Theo thoi gian trong ngay,
ham luong N-NO, giam théap vao buéi chiéu luc 15
- 17 gi® va tang vao ban dém vé sang (21 gio - 5
gi0), chénh lech ham luong N-NO, ltic cao nhat va
lac thap nhat 1a 0,005 mg/1 (Hinh 7).

+ Ham luong N-NO; trong nuéc dao dong
trong khoang 0,029 - 0,043 mg/], trung binh tang
day (0,037 mg/]) cao hon ting mat (0,034 mg/]);
ghi nhan lac 1 - 3 gio sang, ham lwong N-NO,
trong nuoc tAng mat va tang day ngang bang nhau.
Theo thoi gian trong ngay, ham luong N-NO; giam
thap vao ban dem (21 gio - 3 gid) va tang vao ban
ngay (7 - 11 gio), chénh léch ham luong N-NO; la
0,010 mg/1 (Hinh 8).

;IN}T_Téng mat Tang day - - - - Muc nudce —8— Tang mit Tang day - — - - Muc nude
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Hinh 6. Bién dong ham legng N-NH," trong
nuéc tai diém nuoi ca 16ng bién tai Bén Béo,
thj tran Cat Ba, huyén Cat Hai, thanh pho Hai
Phong ngay 16 - 17/5/2021

Ghi chu: h 14 gio

Hinh 7. Bién dong ham lrong N-NO, trong
nudc tai diém nudi ca 1ong bién tai Bén Béo, thi
tran Cat Ba, huyén Cat Hai, thanh phé Hai
Phong ngay 16- 17/5/2021

Ghi chu: h 14 gio
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+1:511g mat Tang day - - - - Muc nude
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Hinh 8. Bién dong ham lugng N-NO; trong nuéc
tai diém nuoi ca 16ng bién tai Bén Béo, thi trdn

Cat Ba, huyén Cat Hai, thanh phé Hai Phong ngay

16-17/5/2021
Ghi chu: h 14 gio

Hinh 9. Bién dong ham luong P-PO,* trong nudc tai
diém nudi c4 16ng bién tai Bén Béo, thi tran Cat B3,
huyén Cat Hai, Hai Phong ngay 16 - 17/5/2021

Ghi chu: h 14 gio
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+ Ham luong P-PO,* dao dong trong khoang
0,021 - 0,043 mg/1, luc nuéc rong ghi nhan ham
luong P-PO,* cao hon so voi luc nuoc 16n; chénh
léch ham luong P-PO,* giita hai con nudc 1a 0,021
mg/l (Hinh 9). Bién dong ham luong P-PO,* giita
tang mat va tang day dan xen theo chu ky triéu va
phu thudc vao thoi gian, cuong dé6 quang hop: Vao
ban ngay, ham luong P-PO,* giam thap do bi tiéu
thu (giam manh tr 13 - 19 gid); ban dém vé sang
(21 gior - 9 gio) ham luwong P-PO,* ting cao do duoc
tich lay trong qua trinh v6 co héa. Nghién cttu ctia
boan Bo (2001) [10] cho thay, khi thoi tiét bat
thuong hoac ché do triéu cta ving bién dién bién
phtc tap thi quy luat nay thay dai.

+ Ham lrong tong N va tong P Két qua
nghién cttu cho thay, ham luong tong N dao dong
trong khoang 0,216 - 0,423 mg/l; ham luong téng
P tir 0,278 - 0,455 mg/1. Nhu thong s6 N-NH,*, ham
luong téng N trong nudc tidng mat cao hon tang
day vao ban ngay (7 - 14 gi®) va phan b nguoc lai
tang day cao hon tang mat vao thoi gian chiéu va
dem (15 gio - 5 gio), chénh léch ham luong téng N
lac nuoc 1on va lac nuoc rong 1a 0,185 mg/1, doi
voi téng P, chénh léch 0,147 mg/1. Bién dong ham
luong tong N va tong P theo thuy triéu trong ngay:
khi thty triéu dat dinh - lic nudc lon, ham luong
téng N va tong P tai tang day c6 xu huéng ting cao
cung pha so véi thuay triéu; nguoc lai trong lac
nuoc rong, ghi nhan ham luong téng N va téng P
tang cao tai tAng mat (Hinh 10, 11).
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Hinh 10. Bién dong ham luong téng N trong nueoc

tai diém nuoi c4 1ong bién tai Bén Béo, thi trdn Cat

B4, huyén Cat Hai, thanh phd Hai Phong ngay 16 -
17/5/2021

Ghi chu: h 14 gio

Hinh 11. Bién dong ham hrong tong P trong
nudc tai diém nuoéi c4 16ng bién tai Bén Beéo, thi
tran Cat Ba, huyén Cat Hai, thanh phé Hai

Phong ngay
Ghi chu: h I4 gio

16-17/5/2021

Béng 1. Bién dong ham hrong dinh dudng trong méi triedng nuéc nudi c4 1ong bién theo thoi gian tai
viing bién thij trdn Cat Ba, huyén Cat Hai, thanh pho Hai Phon

y vao mua kho

Thoi gian nghién ctu:

N-NH,'
(mg/1)

N-NO,
(mg/1)

N-NO,
(mg/1)

Téng N
(mg/1)

P-PO*
(mg/D)

Téng P
(mg/1)

tir 7 gid ngay 16/5 dén
9 gio ngay 17/5/2021

T™
n=14

™
n=14

T™
n=14

™
n=14

T™
n=14

™
n=14

T™
n=14

™
n=14

T™
n=14

™
n=14

T™
n=14

™D
n=14

Gia tri nho nhat

0,166

0,151

0,013

0,018

0,029

0,033

0,220

0,216

0,022

0,021

0,283

0,278

Gia tri 16n nhat

0,323

0,384

0,017

0,024

0,038

0,043

0,383

0,423

0,041

0,043

0,410

0,445
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Gia tri trung binh (0,236 0,269 |0,016| 0,021

0,034

0,03710,287(0,335 (0,033 | 0,034 |0,320| 0,339

Hiéu cna gia tri 1on
nhat va nho nhat 0,157(0,233 10,004 0,006

0,009

0,010(0,163{0,207 {0,019 0,022 |0,127| 0,167

3.1.3. Két qud nghién cuu bién dong dinh
duong N va P trong nudc khu wvirc nuoi c4 long
bién tai Bén Béo, thi tran Cit Ba, huyén Cat Hdi,
thanh pho Hai Phong, thang 9/2021 (cudi mua
mua)

+ Ché do thuy triéu: PO cao muc nudc luc
nudc lon dat 3,4 m - lac 16 gio ngay 6/9/2021. Bo
cao muc nuoc luc nudc rong 1la 0,6 m - luc 6 gio
ngay 7/9/2021.

+ D¢ sdu diém nghién cuu: Lic nudce lon 10,1
m; ldc nudce rong 7,2 m.

+ Ham luong N-NH,* dao dong trong khoang
0,125 - 0,361 mg/], ghi nhan tai tang day (trung
binh 0,249 mg/1) cao hon khong nhiéu so voi tang
mat (0,223 mg/1). Theo chu ky triéu, ghi nhan
ham luong N-NH," giam trong lic nudc 16m vao
thoi gian ban ngay (6 - 14 gio) va tang cao trong
luc nudc rong vao thoi gian ban dém (20 gio - 2

gi0), chénh léch ham lwong N-NH," trong chu ky
triéu dat 0,236 mg/1 (Hinh 12).

+ Ham luwong N-NO, trong nuodc tai diém
nghién ctu dao dong tir 0,008 - 0,018 mg/1, ghi
nhan tai tang day (0,014 mg/l) cao hon tang mat
(0,012 mg/1). Theo chu ky triéu, ham lwong N-
NO, tang cao nhat dat 0,016 - 0,018 mg/1 vao thoi
gian nudc rong (2 gio), chénh léch ham luong gitta
luc nudc rong va luc nudc 16n 1a 0,013 mg/1 (Hinh
13).

+ Ham luong N-NO; trong nuéc dao dong
trong khoang 0,022 - 0,165 mg/l, chénh léch
khong nhiéu gitta ting day (0,078 mg/l) va tang
mat (0,065 mg/1). Trong lac nuoc 16m, khoi nudc
duoc pha loang boi nudc bién ngoai khoi, ghi nhan
ham luong N-NO, giam thap (luc 10 gio 1a 0,022
mg/l) va tang cao trong luc nudc rong (lic 2 gio
dat 0,165 mg/1), chénh léch ham luong N-NO; lic
cao nhat va thap nhat 1a 0,120 mg/1 (Hinh 14).
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Hinh 12. Bién dong ham leong N-NH,* trong nudc
tai diém nuoi c4 16ng bién tai Bén Béo, thi tran Cat
B4, huyéen Cét Hai, thanh pho Hai Phong
ngay 6-7/9/2021
Ghi chu: h 14 gio
+ Ham lrong P-PO; phan bo trong nuoc tai diém
nghién ciu dao dong trong khoang 0,021 - 0,052
mg/], trung binh tai ting day dat 0,037 mg/1 va tang
mat 12 0,032 mg/l. Trong chu ky triéu, chénh léch

NONG NGHIEP VA PHAT TRIEN NONG THON
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Hinh 13. Bién dong ham liong N-NO, trong nuéc
tai diém nuoi ca 16ng bién tai Bén Béo, thi tran Cat
B4, huyén cat Hai, thanh pho Hai Phong
ngay 6-7/9/2021

Ghi chu: h 14 gio
ham luong P-PO,* 1a 0,034 mg/l; lic nudc 16n, ham
luong P-PO,* gidm thap vao ban ngay (10 - 16 gio) va
ghi nhan ham Iwong P-PO,* cao vao cudi chu ky triéu
khi nuéc rong vao ban déem (22 gio- 4 gio) (Hinh 15).
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Hinh 14. Bién dong ham lrgng N-NO; trong nuéc

tai diém nuéi c4 16ng bién tai Bén Beo, thi tran Cat

B4, huyén Cat Hai, thanh pho Hai Phong
ngay 6-7/9/2021
Ghi chu: h 14 gio

+ Ham luong téng N trong nudc dao dong
trong khoang 0,517 - 0,819 mg/1 va tai ting day
(trung binh 0,652 mg/I) cao hon ting mat (0,532
mg/1). Theo thuy triéu, trong luc nuoc 16n vao ban
ngay (8 - 16 gid), ham luong tong N gidm va ting
dan trong ltic nudc rong (ban dém vé sang 20 gio -
2 gi0), chénh lech ham luong téng N gitta hai con
nudc 1a 0,280 mg/1 (Hinh 16).

—#— Ting mit Tang ddy - - - - Muc nude
TongN (m)

1,000 &/ - 33
| 7 N - 3.0
0,800 ) . 30
0,600 - K g - 20
0,400 -, il %3
0,200 17 poc A 0.5
0,000 0.0

S55a5585555554

[ et | et | e | | ]| €]
6/9/2021 7/9/2021

Hinh 16. Bién dong ham luong téng N trong nuéc
tai diém nuéi ca 16ng bién tai Bén Béo, thi tran
Cat Ba, huyén Cat Hai, thanh phé Hai Phong
ngay 6 - 7/9/2021

Ghi chu: h Ia gio
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Hinh 15. Bién dong ham hrong P-PO* trong nudc
tai diém nuoi c4 1ong bién tai Bén Beo, thi trdn Cét
B4, huyen Cat Hai, thanh pho Hai Phong
ngay 6-7/9/2021

Ghi chu: h 14 gior

+ Ham luong téng P dao dong trong khoang
0,204 - 0,352 mg/l, trung binh tang mat 0,1 thap
hon so v6i tang day (0,314 mg/l) (Hinh 17).
Cheénh lech ham luong téng P lic nudc rong va luc
nuoc lon 1a 0,129 mg/1; ghi nhan ham lueong téng P
trong nudc cao khi thoi diém nudc rong (luc nira
dem vé sang 20 gid - 2 gio), gidam thap trong luc
nudc 1om (6 - 14 gio).

—#— Tang mit Tang day - - - - Muc nudc

Tong P (m)
mg/]

0,400 ™ 35

WP - 30

0,300 - - 25

0,200 20

gl - 1.5

0,100 - - L0

- 0.5

0,000 0,0

S8 8R5 % %8
6/9/2021 7/92021

Hinh 17. Bién dong ham leong tdng P trong nuéc
tai diém nuoi ca 16ng bién tai Bén Béo, thi tran Cat
Ba, huyén Cat Hai, thanh phd Hai Phong
ngay 6 - 7/9/2021

Ghi chu: h 13 gio
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Béng 2. Bién dong ham hrgng dinh dudng trong méi triedng nuéc nudi c4 1ong bién theo thoi gian tai
viing bién Cat Ba - Hai Phong vao mila mua

o et nahic N-NH,' N-NO, N-NO, | TéngN P-PO,? Téng P
O SN NSRIEN 1 g ) (mg/1) (mg/1) (mg/1) (mg/]) (mg/1)
cau: Tt 6 gio ngay
6/9dén8 giongay |\ | Tp |TM | TP |TM | TD | TM | TP | TM | TP | T™ | TP
7/9/2021 n=14 |n=14|n=14 | n=14 |n=14 | n=14 | n=14 | n=14 | n=14 | n=14 | n=14 | n=14
Gia trinho nhdt | 0,125 |0,156| 0,008 | 0,010 | 0,022 | 0,039 | 0,437 | 0517 | 0,021 | 0,024 | 0204 | 0,222
Gia tri 1on nhat | 0312 | 0,361] 0,016 | 0,018 | 0,135 | 0,165 | 0,694 | 0819 | 0,046 | 0,052 | 0332 | 0,352
Gia tri trung binh | 0223 | 0,250 | 0,012 | 0,014 | 0,065 | 0,078 | 0,532 | 0,652 | 0,032 | 0,037 | 0270 | 0314
Hiu ctia gid trilon | 100 | 005 | 0,008 | 0008 | 0113 | 0,126 | 0257 | 0302 | 0,025 | 0,028 | 0,128 | 0,130
nhat va nho nhat

Nhu vay, tir két qua nghién cttu bién dong cac
chat dinh duong N va P trong nuoc trong thoi gian
tir nam 2005 - 2021; dong thai dinh duong N va P
theo thoi gian ngay 16 - 17/5/2021 (dai dién vao
mua kho) va ngay 6 - 7/9/2021 (dai dién mua
mua) cho thdy: Hau hét cac thong s6 dinh dudng
N, P c6 ham luwong trong nudc vao mua mua cao
hon so voi mua kho. Két qua nghién ctru nay
twong tw nhu nghién cttu cta Longgen vé dinh
duong N, P trong moi truong nuodi ca long bién tai
viing vinh ¢ Trung Quoc [11]. Khi thay triéu
xudng, lic nuéc rong ghi nhan ham luong dinh
duong c6 xu huong tang va nguoc lai luc triéu len -
nuoc 1on, ham lwong dinh duong giam, day cing la
nhimg dic diém chung cua ving nuéc ven bién
chiu tac dong boi ngudn nudc cac vung ctra soOng
ter luc dia dua ra [12], [13]. Déi voi cac thong so
dinh dudng goc nito, ghi nhan ham luong N-NH,*
trong nudc khu vuc nuodi ca long bién luon cao
nhat. Nghién ctu ctia Pang Kim Chi (1998) [9]
cho thay, khi N-NH,* cao 1a dau hiéu nhan dién
moi truong nudc trong tinh trang 6 nhiém dinh
duong. Riéng vo6i thong so6 N-NO,, P-PO,*, trong
chu ky triéu vao thoi gian ban ngay bién dong hai
thong s6 nay lén xuong theo gio. Tuy nhién, truc
xu thé theo huong khi thay triéu léen, ham luong
dinh duong N, P gidm va nguoc lai. S phan tang
doi voi thong so6 téng N, P thé hién r6 ham luong &
tang day luon cao hon so voi tang mat. Két qua

nghién ctu dinh duong N, P trong nuéc khu vuc
nuodi c4 long bién cao tuong tu ving nudc khu vue
cang ca, noi chiu tic dong manh béi hoat dong
dich vu hau can nghé c4, déng thoi cao hon nhiéu
so voi nudc bién xa bo khu vuce dao Bach Long Vi.

3.1.4. Nghién ciru moi quan hé gitta céc thong
s0 dinh duong N va P trong nudc khu viee nudi cd
long bién thi tran Cit Ba, huyén Cit Hai, thanh
pho Hai Phong

Téng hop, phan tich chubi so lieu dinh duong
N va P trong nuéc khu vue nudi ca 16ng bién tai thi
tran Cat Ba, huyén Cat Hai, thanh pho Hai Phong
ttr nam 2005 — 2021, budc dau nhan thdy, cac thong
s6 dinh duong N va P c6 mdi quan hé theo timg
cap tuy mitc quan hé chat hay khong chat.

Tuong quan gitta N-NO, voi tong N; N-NO,
voi tong N; N-NH,* v6i tong N; téng N voi tong P
va P-PO,* voi téng P 1a twong quan dong bién
duong (Bang 3, Hinh 18, 19). Trong d6, tuong
quan gitta thong s6 N-NH," v6i tong N c6 hé so
tueong quan r = 0,50. Két qua nay ciing twong dong
voi nghién ctru ctia Ta Ngoc Thuan (2017) [14] doi
voi chat lwong nudc tai ho Okubo - Nhat Ban,
twong quan gitta thong s6 N-NH,* va tong N c6 hé
s6 r = 0,41. Trong nghién cttu nay, ghi nhan moi
tuong quan gitta thong s6 N-NO, voi N-NO;, hé so
tuong quan r = 0,45.

Heé so6 tuong quan cac cap chat dinh duong co6
gia tri thap va dong bién, ching té khu vuc nuoéi ca
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long bién c6 qua trinh tu lam sach moi trudng cac
chat hitu dinh duong N va P cao do qua trinh
quang hop va su chuyén hoa manh cac chat dinh
duong theo chu trinh chuyén hoa ctia nito vé dang

N-NO,. Tuong quan téng dinh duong N va P c6
gia tri déng bién thap chimg t0 ngudn cung cip
phot pho tir pht sa do cac viung clrta song ven bo
chi phoi lon.

Bang 3. Bang ma tran hé sg tuong quan (v) gitta cac thong s6 N-NO,, N-NO,, N-NH,*, P-PO 2, tdng N, tdng P
trong nudc khu vuc nuéi ca 16ng bién tai thi tran Cat Ba, huyén Cat Hai, thanh phd Hai Phong

Thong N-NO, N-NOy N-NH,* P-PO* Téng N Téng P
s0 (n=455) (n=511) (n=509) (n=509) (n=512) (n=511)

N-NO, 1

N-NO; 0,45 1

N-NH,/ 0,14 0,11 1

P-PO* 0,17 0,20 0,01 1

Téng N 0,12 0,20 0,50 0,10 1

Téng P 0,07 0,17 0,27 0,26 0,25 1

N-NH;* véi Tong N N-NOy" vé1 N-NOy
1,400 0,500 -
' y =2,7379x+0,0222
1,200 0.400 R2=0,2178
1,000 *e ’
0,800 0,300 -
0,600 y =0,6998x + 0,253 0200 -
R2=0,2481 ”
0,400
0,100 -
0,200
0,000 : . | 0,000 |
0,000 0,200 0,400 0,600 0,800 1,000 1,200 0,000 0,020 0,040 0,060 0,080

Hinh 18. Biéu d6 twong quan giita thong sé6 N-NH,

Hinh 19. Biéu d6 turong quan giita thong s6 N-NO,

voi téng N trong nuéc khu vige nuéi ca 1ong bién thi  voi N-NO; trong nuéc khu vie nuéi c4 1ong bién thi

tran Cat Ba, huyén Cat Hai, thanh phd Hai Phong

3.2. Bién dong chat lugng méi trudmg nuéc tai
khu vue nuéi ca 16ng bién thi tran Cat Ba, huyén
Cat Hai, thanh pho Hai Phong

321 Bién dong ham lwong trung binh cic
chat dinh duong N, P trong nudce theo thoi gian tir
nam 2005 - 2021

86

tran Cat Ba, huyén Cat Hai, thanh phé Hai Phong

Trong thoi gian nghién ctru tir nam 2005 - 2021,
ham luong céac thong so6 dinh duong N, P c6 bién
dong (Bang 4). Ghi nhian ham luwong dinh dudng
trong nuéc cé xu huéng gia tang tir nam 2005 - 2015.
Xét bién dong theo giai doan, xu thé gia tang dinh
duong d6i voi cac thong s6 N-NH,", N-NO,, P-PO,*
va tang manh trong giai doan 2018 - 2021.
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Bang 4. Ham luong trung binh cac thong s6 dinh dudgng N va P trong nuéc
theo giai doan tir nam 2005 - 2021

N-NH," (mg/1) N-NO, (mg/1) N-NO; (mg/1) P-PO* (mg/1)
Giai doan , Trung , Trung , Trung , Trung

Khoang binh Khoang binh Khoang binh Khoang binh
2005-2009 | 0,018-0,128| 0,058 | 0,003 - 0,050 | 0,014 | 0,010 - 0,136 | 0,043 | 0,014 - 0,068 | 0,026
2012-2017 | 0,080 - 0645| 0,077 | 0,005-0,024 | 0,013 | 0020 - 0,182 | 0,079 | 0,010 - 0,160 | 0,034
2018-2021 | 0,094 - 0597| 0,090 | 0,008 - 0,051 | 0,017 | 0022 - 0,116 | 0,053 | 0,007 - 0,167 | 0,048

322 Bién dong gid tri chi s6 rui ro moi
truong nhom dinh duong (RQ dinh duong) cia
nuoc theo thoi gian tir nam 2005 - 2021

Két qua nghién ctru cho gia tri chi s6 RQ dinh
duong ctia nudc khu vue nudi ca 1ong bién thi tran
Cat Ba, huyen Cat Hai, thanh pho Hai Phong dao
dong 0,34 - 2,09, trung binh cac nam dat 1,05. Bién
dong RQ dinh dudong theo thoi gian (Hinh 20),
trong do xu thé ting lién tuc tir nam 2006 - 2012,
sau d6 gidm va 6n dinh trong nam 2013 - 2014,
tang manh trong nam 2016 va & mic cao trong
nam 2017 - 2018, sau d6 giam trong cac nam 2019 -
2021.

Theo phan muc nguy co 6 nhiém moéi truong
nuoc thong qua chi so rii ro moi truong: Trong
cac nam 2005 - 2010, ghi nhan gia tri chi s6 RQ
dinh duong cta nudc (0,034 - 0,075) & muc do (1):
nguy co 6 nhiém moi truong thap; gia tri RQ dinh
duong tang (1,05 - 1,34) trong nam 2012 - 2014 &
mutc do (2): Nguy co 6 nhiém moi truong trung
binh; gia tri RQ dinh duoéng tang manh (1,65 -
2,09) trong thoi gian nam 2016 - 2018 & mirc do (4):
Nguy co 6 nhiém moi truong rat cao; trong cac
nam 2019 - 2021, mic 6 nhiém dinh duong giam:
Nam 2020, gia tri RQ dinh duong dat 1,05 & mtc
do (2): Nguy co 6 nhiém moi truong trung binh va
nam 2021, gia tri RQ dinh duong la 0,89 & mac do
(1): Nguy co 6 nhiém moi truong thap.

it Chi 56 RQ dinh dudng —8-Chi s6 RQ dinh duéng —#—S0 legng 6 long
2505 RQ dinh T,
) dirong 6 long
2,50 = 14.000
200 =0 - 12000
2,00 a—
1,34 Va UL - 10000
1.50 | / ¥1.3% 1,50 ¢ 2 +—+1 5000
1.00 / W 1,05 \VA;OS Aj/ [
0,66, 0,7 009 o%o| | 100 .
40,59 0.67 "~ - 4000
0,50 0,50
0.34 ~ - 2000
O=00w.\orl-:;oo‘\o.—'rqm¢u— \‘I;l-.hwo\o,_‘ O‘OU VJI\D‘I“‘IOO‘O\IN‘mlvl\a‘rﬁlw‘O\IQ‘ﬁ 0
22222z 834 £s38s3ss5s23:sz:2¢g¢8
LS I T = T T B B T~ TR B o A o B o B T Y AR
nam Nam

Hinh 20. Bién dong chi s6 RQ dinh duong
trong nuéc khu viee nudi ca 16ng bién thi tran
Cat Ba, huyén Cat Hai, thanh phé Hai Phong

(nam 2005 - 2021)

Su gia tang dinh duong trong nudc (gia tri RQ
dinh dudng cao) co lien quan dén mat do 6 long
nuoi tai thi tran Cat Ba, huyeén Cat Hai, thanh pho
Hai Phong. Trong nam 2005 - 2012, s6 luong bé
nudi tang lién tuc tir 7.600 - 11.600 6 long; hoat
dong nuodi gay tac dong dén moi truong nuoc thé
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Hinh 21. Bién dong chi s6 RQ dinh duong trong
nuoe va s6 huong 6 16ng nuéi khu vire nuéi ca
16ng bién thi tran Cat Ba, huyén Cat Hai, thanh
phd Hai Phong (nam 2005 - 2021)
hién qua chi s6 RQ dinh duong tang lién tuc. Két
qua nghién ctu cta Longgen Guo, Zhongjie Li
(2003) [11], Sekar Megarajan va cs (2016) [15]
cho thay: Nuo6i ca 1ong bién bé sung lién tuc dinh
duong N va P vao trong nudc gay 6 nhiém moi
truong vung nudi. S6 lugng 6 long gidm trong cac

87



KHOA HOC CONG NGHE

nam 2013 - 2014 (6.950 - 7.400 6 long), nhung két
qua nghién cttu ghi nhan gia tri RQ dinh duong
tang va dat cao nhat vao nam 2016. Piéu nay thé
hién sy anh hudng ctia qua trinh tich lay chat o
nhiém trong nhimg nidm nudi voi mat do 6 long
lon. Nhitng nam 2016 - 2021, s6 luong 6 long 6n
dinh va giam nhe (8.600 - 8.216 6 16ng); trong thoi
gian nay, cac hoat dong kiém soat moi truong
duoc tang cuong két hop mat do 6 16ng nuoi gidm,
chat luong moi truong nudc duoc cai thién, gia tri
RQ dinh duong c6 xu huéng giam; nam 2021, ghi
nhan gia tri RQ dinh dudong la 0,89, mwic do 6
nhiém dinh duong trong nuoc thap (Hinh 21).
4. KET LUAN

- bong thai dinh duong N va P: Két qua
nghién ctru ngay 16 - 17/5/2021 cho thay, chénh
léch ham luong gitra Iuc nudc 16m va luc nudc rong
kha cao d6i voi thong so N-NH,*, P-PO,*, téng N,
tong P. Két qua nghién ctru ngay 6 - 7/9/2021,
chénh léch ham lugng N-NO,, N-NO,, N-NH,,
téong N, téng P luc nudc rong va ldc nudc 16n cao
hon so voi cudi mua kho (thang 5/2021); trong
chu ky triéu, khi thay triéu lén, ghi nhan ham
lwong dinh duong N, P gidm va nguoc lai. Trong
cac thong s6 dinh duong goc nito, ghi nhan ham
luong N-NH,* trong nudc khu vuc nuédi ca long
bién ludn cao nhat, diéu do thé hién moi truong
trong tinh trang 6 nhiém dinh duong. Hanh vi cta
cac chat dinh duong thé hién ro béi hai nguon
quan trong 1a tac dong tir nguon do hoat dong nuoi
ca 1ong trong vung bién va nguodn cung cap tir luc
dia dua ra.

- Cé4c thong so6 dinh duong N va P c6 méi quan
hé twong quan, buoc dau ghi nhan thong s6 N-
NH,* voi téng N c6 hé so twong quan r = 0,50;
thong s6 N-NO, voi N-NO, c6 hé so twong quan r
= (0,45, cac cap con lai c6 tuong quan duong nhung
gia tri r thap. Khu vuc nuoi con kha ning tu lam
sach moi truong doi voi cac chat dinh dudong N va
P, moi truong khu vuc nuéi bi chi phdi bdi nguon
dinh dudong P kha lon tir luc dia dua ra.

- Gia tri chi s6 rti ro RQ dinh duong cta nudc
theo thoi gian (nam 2005 - 2021) bién dong tir mitc
do (1): Nguy co 6 nhiém moi truong thap dén mic
do (4): Nguy co 6 nhiém moi truong rat cao, trong

d6 gia tri RQ dinh duong cao nhat dat 2,09 (nam
2016) va dat 1,65 (nam 2018). Trong mua mua,
ham luong dinh duong N va P trong nudc cao hon
so voi mua kho; bién dong xu huong tiang ty le
thuan véi mat do nuoi. Khi so luong 16ng bé nuodi
trong khu vuc giam, chat luong moi truong nudc
c6 dau hiéu duoc cai thién.
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STUDYING NUTRIENT DYNAMICS OF NITROGEN AND PHOSPHORUS IN MARINE FISH CAGED
AQUACULTURE AREA IN CAT BA - HAI PHONG

Tran Quang Thu' 3, Nguyen Duc Cu?, Duong Thanh Nghi?

!Research Institute for Marine Fisheries

’Institute of Marine Environment and Resources

’Graduate University of Science and Technology - Vietnam Academy of Science and Technology

Summary

Researching result on the nutritional dynamics of Nitrogen (N) and Phosphorus (P) in marine fish
caged aquaculture area in Cat Ba - Hai Phong provided that: In the rainy season, the concentration
of N and P in water is often higher than in the dry season; In the nitrogen-based nutritional
parameters, the N-NH," concentration in water is always recorded as the highest. N and P
concentrations increase at low tide and low water, and decrease at high tide and high water.
Researching results on May 16 - 17, 2021 provided that: the difference of nutrient concentration
between low and high water with parameters N-NH,* is 0.195 mg/1, P-PO,* (0.021 mg/]), Total N
(0.184 mg/1), Total P (0.147 mg/1). Researching results on September 6 - 7, 2021, provided that:
the difference of nutrient concentration between low and high water is quite high, with the
parameters N-NO, (0.013 mg/1), N-NO5(0.120 mg/I), N-NH,*(0.236 mg/1), P-PO,*(0.034 mg/]),
Total N (0.280 mg/1), Total P (0.129 mg/]). Fluctuations in nutrient content demonstrate that the
impact of nutrients from the mainland brought into the fish caged aquaculture area is quite large.
In the water environment, initial record shows the correlation between N-NH," and Total N with
correlation coefficient r = 0.50; N-NO, and N-NO; have a correlation coefficient r = 0.45. The
nutritional RQ environmental risk value of water fluctuated during the study period (2005 - 2021)
related to the number of cages and remained from level 1- (the low risk of environmental
pollution) to level 4 (the high risk environmental pollution), in which nutritional RQ values was

high in 2016 (2.09), 2017 (1.36) and 2018 (1.65).

Keywords: Cat Ba - Hai Phong, marine fish caged aquaculture, nutrient dynamics.
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NGHIEN CUU GIAI PHAP XAY DUNG MOI1
VA SUA CHUA KE UNG PHO NGUY CO SAT LO
BO SONG CO CHIEN, THANH PHO VINH LONG

TOM TAT

Tran Huy Danl®, Vin Hitu Hue®"

Bai bao trinh bay két qua danh gia 6n dinh bo song Cé Chién khu vic phuong 1, thanh phé Vinh
Long, tinh Vinh Long, gép phan lam ro nguyén nhan sat 16. Cac muc tiéu nghién ctru 1a khao sat,
danh gia dia chat, luu toc dong chay, hinh thai 1ong song. Phuong phap va két qua nghién ciu ké
thtra tir du an stra chita ke song C6 Chién thudc doan phuong 1, thanh pho Vinh Long, tinh Vinh
Long. Két qua cho thdy, nhimmg nguyén nhan cht yéu gay mat 6n dinh 1a do ha thap long dan,
dong cha luu 4p sat bo voi luu toc 16m, ty 1é phan luu dong chay mat can doi, sw mé rong ho xoi,
mat cit ngang dong song co hep... Da dé xuat giai phap cong trinh bdo vé trudéc mat va huéng
phat trién nghién ctru béo ve lau dai cho khu vuc nghién ctru.

Tt khoéa: Dong chii luu dp sat bor song, mo rong ho xoi, on dinh bo song Co Chién, phan lru dong

chdy, sat Io doan song cong.

1. BAT VAN BE

Su uén khuc ctia dong soéng 1a do thién nhién
hay do hoat dong ctia con nguoi hoac ca hai gay
ra, hau hét cac con song trén thé gioi déu bi uon
khac va x6i mon bo, nhu: Sat 1& xay ra nghiém
trong & cac song Mississippi - Missouri & Bac My,
song Hing, song Brahmaputra, song Amazon &
Nam My, song Nile & chau Phi va song Mé Kong &
chau A [1]. Bén canh d6, én dinh mai déc la mot
ndi dung quan trong phong chong la lut, sat 1o
trén co so dit lieu dia chat, khi tuong thuy van va
hinh thai dong song [2]. Ngoai ra, ha thap long
dan c6 tac dong dén ha thidp muc nudc song sé
anh huong dén ché do thuy dong luc, hinh thai
song Ctu Long. Viéc khai thac cat qua muc, xay
dap thuong nguon hay dao kenh Funan &
Campuchia trong tuong lai sé c6 nhitng tac dong
l6n dén qua trinh 6n dinh va phat trién ciua déng
bang song Ctru Long (PBSCL) [3]. Bao vé bo song
phuc vu quan ly, khai thac canh quan ven song
cho ban dao Thanh Da, song Sai Gon nham huéng
dén bai toan da muc tiéu [4]. Bao vé bo song C6
Chién tai phuong 1, thanh phé Vinh Long ciing
vay, nham bdo vé trung tAm van héa, kinh té, xa

" Truong Pai hoc Xay dung mién Tay
" Email: huuhuevan@gmail.com

hoi, du lich, cing nhu noi vui choi giai tri cong
cong, canh quan sinh thai mién song nudc.

Khu vuc nghién ctru ndm & hitu ngan song C6
Chién, cach cau My Thuan 8 km vé phia ha luu,
ngay doan song cong, ho x6i (kéo dai tir KO - KO +
130), mat cat ngang dong song bi co hep, dong
cht luu ép sat vao phia bo hitu nén c6 ché do dong
chay phtc tap, mai bo song doc (m=1,5), cao trinh
day song rat sau, tir -24,40 dén -37,00 (Hinh 1), gay
sat 16 toan bo doan bo song thudc phuong 1, thanh
pho Vinh Long. Tir thuc trang trén, muc dich cta
nghién ctu la: (1) Xac dinh nguyén nhan gay sat
16; (2) Dé xuat stra chita va xay dung moi ke trong
thoi gian trudc mat; (3) Dé xuat huong phat trién
nghién ctru bao vé vé lau dai. Do do, viéc nghién
ctru danh gia nguyén nhan gay mat 6n dinh va dau
tue du 4n 1a hét stc can thiét va cap bach, gép phan
khép kin hé thong ke bao vé toan bo khu vuc
phuong 1, thanh pho Vinh Long.

2. DU LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Dt liéu str dung

Céc tai lieu thu thap: Tai liéu dia hinh, dia chat
cua du an [5] va cac du an lan can; tai liéu hién
trang cong trinh giao thong, thuy loi, dan sinh
kinh té, khi tuong, thuy van...
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Cac tai lieu khao sat thuc do: Khao sat dia
hinh, dia chat.

2.1.1. Pham vi nghién cuu va khai quat cong
trinh

Poan ke song C6 Chién, doc theo dudng To
Thi Huynh, phuong 1, thanh pho Vinh Long, tinh
Vinh Long c6 chiéu dai 480 m, gom stta chita doan
ke tir nha may nuoc dén nga ba song Long Ho (290
m) va xay dung moi tir nga ba song Long H6 dén
cau Bach Ping (190 m). Thoi gian nghién ctru ti
nam 1994 - 2023.

oY) L\ A
Hinh 1. Khu vuc dé xuit sira chira va xay méi ké
bo hitu song C8 Chién doan chay qua thanh phé
Vinh Long [5]

A

Vao nhirng nam 1990, khu vuc nghién cttu bat
dau sat 1o va da duoc khoi cong xay dung ke ngay
27/12/1994 voi chiéu dai 643 m, gom 6 PD (PD I
dai 33 m, PP II dai 151,2 m, PP III dai 38,3 m:
Pham vi bén do An Binh, PD IV dai 54,4 m: Khu
viec nha may nuédc, PP V dai 169 m: Truong
Nguyén Truong To ci, PP VI dai 197,1 m: Khu
vuc rach Cai Ca. Nam 2006 — 2007, PD VI ciing bi
sat 16 chan ke. Nam 2022, PD IV ti€p tuc lun sut.
Cuoi thang 9/2022, tir cau dan nha may nuéc dén
bén pha An Binh da sat 1& chan va mai ke, chiéu
dai khoang 80 m. Thang 6/2023, doan tir bén pha
An Binh dén cau Bach Dang tiép tuc mat 6n dinh
va hién dang 1am tht tuc dau te nham bdo vé cac
cong trinh ha tang quan trong nhu bao tang, nha
may nudc, chg Vinh Long... Thang 8/2023, UBND
tinh Vinh Long da cong b6 tinh huong khén cap tai
Quyét dinh s6 1670/QD-UBND ngay 17/8/2023.
Ngay 27/11/2023, UBND tinh Vinh Long c6 quyét
dinh s6 2670/QD-UBND vé viéc ban hanh lénh
xay dung cong trinh khan cip du an ke song Co
Chién, thuoc doan phuong 1, thanh phé Vinh
Long, tinh Vinh Long.

Hinh 2. Khu virc nghién ctru dugc gidi tda (trai) va khu vuee cira song Long Hé (phai) [5]

2.1.2. Diéu kién khi hau

Khu vuc nghién ctru nam trong ving nhiét déi
gi6 mua, quanh nam n6ng 4m. Nhiét do trung binh
ca nam tir 25 - 27°C. Mua trong nam kéo dai tir
thang 3 dén thang 12, thang 9 c6 mua nhiéu nhat
(lwong mua trung binh la 173 mm). Chiu anh
huéng ctia thuy triéu tir bién Pong, co bién do
rong (3,5 - 4,0 m), lén xudng hai lan/ngay (ban
nhat triéu khong déu).

Hang thang, triéu xuat hién hai 1an nuéc cao
(triéu cuong) va hai lan nudc thap (triéu kém)

theo chu ky trang. Khu vuc nghién cttu ¢6 Tram
Thty van My Thuan vo6i s6 liéu muc nuoc gio
tuong doi day da. Dé tinh toan cac thong so, st
dung muc nuéc 1on nhat va nhé nhat trong nim
(tan suat muc nudc kiét 90% : - 1,57 m; muc nudc
l6n nhat 2% : + 2,19 m).

2.1.3 Piéu kién dia hinh, dia mao va dja chat

bia hinh khu vuc theo cao @ Quoc gia (Hon
Da4u) va hé toa @0 Quoc gia (VN2000). Trén can c6
cao trinh tir +1,8 - + 2,2. Dudi nuodc rat sau, dau
tuyén cao trinh -24,4, cudi tuyén -37,0, lach sau ap
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sat vé phia bo, ho x6i c6 cao do -37,0, tir nga ba
song Long Ho vao dén cau Bach Dang cao do song
can dan dén -10. Mai bo song phia cudi tuyén doc
hon phia dau (m = 1,5- 2,0).

Khu vuc nghién ctru la doan séong cong, mat
cat ngang co hep, dong cht ltu ngay cang ép sat
bo voi luu toc kha 16n gay x6i mon chan ke, nguy

Ké thira tai liéu
dia hinh, dia chat,
thuy van.

Khao sat hién

trang sat 1&.

Khao sat lwu tée,
lru luong.

Phan

mem

Plaxis,

Geo.5,

Mike 11,
Mike 21.

co mat 6n dinh. Pé dam bao 6n dinh cho cong
trinh can ldp ho x0i, gia c6 long dan, stta chira
doan ke hu hong, xay dung doan mai dé€ khép kin
tuyén ke. Dia chat rat yéu, tai lieu dia chat duoc
tham khdo tai ho so du an [5].

2.2. Phuong phap nghién ctru

Nguyén nhin

sat 1o

Gial phap

cong trinh.

Han ché, hwéng
phat trién nghién
cimu.

Hinh 3. Phuong phap nghién ctru

2.2.1. Cidc phan mém sur dung

Phan mém GEOSLOPE (SEEP/W: Tinh tham;
SLOPE/W: Tinh 6n dinh tong thé cong trinh [6];
SIGMA/W: Phan tinh tng suat, lan than dé va nén
duong). Plaxis: Tinh 6n dinh va tng suat nén [7].
Mike 11, Mike Flood, Mike 21: Tinh thay luc, x6i
16 [8]. Prosheet 2,2: Tinh toan tuong ctr; SAP 2000
tinh két cdu. Phan mém tinh du toan GS;
AUTOCAD 2007, 2010 lap ban vé thiét ké.

2.2.2. Quy mo cong trinh va ciac quy trinh ky
thuat

- Loai cong trinh: Nong nghiép va phat trién
nong thon, nhom B, cap IV.

- Thiét ké tuan thi cac quy trinh, quy pham,
tiéu chuén ky thuat hién hanh.

2.2.3. Cic thong so co ban thiét ké

- Chiéu dai tuyén cong trinh stra chita 290 m,
xay dung méi 190 m.

- Cao trinh dinh ke +2,70, via hé +2,50, tai
trong via he sau ké 0,3 T/m?

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cac nguyén nhan dan dén sat 1o bo song

3.1.1. Hinh thai song

Khu vuc nghién cttu ndm & bo 10m ctia doan
song cong, nén dong chu luu ap sat bo voi luu toc

16n (2 m/s). Dong chay li két hop voi dong chay
thiy triéu va khai thac cat [9] (co ca tac dong cta
dong chay do ghe tau di lai) c6 luu toc 16n hon van
toc khong x0i cho phép cua long dan (0,5 - 0,7
m/s), voi thoi gian xuat hién luu toc lon khoang
60% téng thoi gian tinh toan. Pay la ly do chinh
lam cho long dan bi bao mon dan, long song bi x6i
sau, tré nén doc hon va dac biét la xo6i chan ke,
khoi da hoc bao ve chan ke (xay dung trudc day)
mat 6n dinh, ha thip, dan dén “mat chan” va tdm
dan bé tong cot thép gitta cac coc chit T bi tut
xuéng. Dong chdy do séng, mua, thay triéu lam
cat dap than ke bi dich chuyén ra song, gay sut lun
phan hanh lang phia sau keé. Vé lau dai, néu mai
doc long song tiép tuc bi x0i, sé co thé gay mat 6n
dinh tong thé cua ke.

Cao trinh via hé cta ké da duoc nang tir +2,0
lén +2,5, lam gia ting ap luc ding va ngang 1én bo
ke, gép phan gay sut lun ke. Dong thoi, khu vuc
nay tau thuyén luu thong rat nhiéu gay ra song vo
vao bo song voi dia chat lop dat yéu cing la
nguyén nhan gop phan gay nén sat 1o, lun sut.

3.1.2. Phan luu dong chay

Nhimg nam 1960, dong Tién Giang sau khi

qua cau My Thuan 1, My Thuan 2, phan chia
thanh hai nhanh, nhanh C6 Chién (di qua tinh
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Vinh Long) va nhanh song Tién di qua ranh gidi
gitta tinh Tién Giang va Vinh Long (Hinh 4).

Nhanh C6 Chién nhé hon nhanh song Tién
khoang moét phan tu. Nhing nim 1980, nhanh
song Tién hinh thanh bai béi giita song va phat
trién thanh céon DPong Phu (Hinh 5) [10], cén cé
chiéu dai khoang 2,3 km, noi co chiéu rong 16n
nhat khoang 450 m, dau con cach cau My Thuan
khoang 7,8 km; con ngan can dong chay, nén luu
luong tap trung vé nhanh C6 Chién va nhanh Co
Chién (dang duoc khai thac cat) dugc moé rong

nhu ngay nay (Hinh 5). Mua lq, ty 1é phan luu 61,5
- 62,2% tai C6 Chién va 37,8 - 38,5% tai song Tién;
vao mua kiét 60,8 - 61,5% tai song C6 Chién, 38,5 -
39,2% tai song Tién. Ca hai mua, lvu luong vé
nhanh C6 Chién 16n hon [8]. Dong C6 Chién c6
thé song cong, mat cat ngang co hep, 1om vé phia
tinh Vinh Long nén dong chu luu ap sat bo song
phia tinh Vinh Long, va dap vao khu vuc nha may
nuoc voi luu toc 10m. Nam 1994, khu vuc nay duoc
xay dung ke v6i ba moé han dé tmg pho dong chu
luu va dap nhung van bi sat 16 (Hinh 6).

Hinh 4. Ban d6 tinh Vinh Long nhitng nim 1960 (trai) va ngay nay (phai)

Nguon: Bio tang tinh Vinh Long, 2023

Hinh 5. Vitri cén Pong Phu giita song C§ Chién

415 ¢

20 1

1,0

0,5

Nguon: Google map, 2023
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Hinh 6. Hoa dong chay tai mot vi tri sat cong trinh (trai) va heu toc tai vi tri sat cong trinh
trong nim thiy vin dién hinh 2014 tinh tir mé6 hinh toan [5] (phai)
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Hinh 7. Dién bién van t6c dong chay sat b& ke (diém P1) khu viee nghién cttu trong mua la

Pé 1am ro hon van toc dong chay trong khu
vuc nghién cttu, mé hinh toan 2D cta Vién Khoa
hoc Thuy loi mién Nam da mo phong ché do thay
dong luc [11] cho mot nam thay van 2014 (nam co
nhiéu di lieu thuc do va luu luong la tai My Thuan
gan voi trung binh nhiéu nam). Két qua cho thay,
thoi gian c6 luu toc vuot nguong van toc khong xoi
cho phép cta long dan (0,7 m/s) dién ra voi thoi
gian xuat hién kha 16n (Hinh 7), dién bién luu toc
khi triéu rut va triéu lén déu vuot gia tri khong xoi
cho phép trong phan 16n thoi gian mua la - mua c6
tac dong bao x6i manh nhat doi véi long dan (Hinh
8). Trong mua la, dong cha lvu c6 xu huéng ap sat
bo doan ke phuong 1 (diém P1) voi van toc len
tréen 2,3 m/s. Khi qua khoi doan song cong, dong

cht luu c6 huong ddy sang phia bo cu lao An Binh
(Hinh 7).

3.1.3. Phan tich ho xJi va mat cat ngang co
hep

Nam 1994, ho x6i c6 chiéu dai khoang 450 m,
rong 75 m, cao trinh tit -25 dén -35, cach bo 60 m
(Hinh 8). Hién nay, ho x06i cé chiéu dai khoang
130 m, rong 50 m, cach bo 40 m, cao trinh tir -25
dén -37. Qua 29 nam, ho x6i phat trién theo chiéu
sau khoang 2,00 m chiéu dai, chiéu rong thu hep
hon, nhung nguy hiém hon 1a hé x6i ti€n vao bo
khoang 20 m, chi cach bo 40 m tai khu vuc nha
may nudc; gép phan gidm mai doc, gidm 6n dinh
bo séng.

Hinh 8. Binh d6 long song khu viec nghién ctru nam 1994 (trai) va nim 2023 (phai) [5]

Khu vuc nghién ctru 12 noi c6 mat cit ngang
thu hep nhat, theo phuong trinh luu luong:
Q=v.w (6]
Trong d6: v 1a luu toc dong chay (m/s), w la
dién tich mat cat uot (m?.

Tai cung moét thoi diém, luu luong tai cac mat
cat ngang dong song déu nhu nhau (Q= const) nén
lwu toc dong chay va dién tich mat cat wot ti lé
nghich nhau; khi mat cat ngang co hep thi dién
tich mat cat w6t nho lai, khién luu toc dong chay
16n lén.
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3.2. Tinh to4n dn dinh

321 Tiéu chuin dp dung va phuong phap
tinh

Cac quy dinh vé thiét ké (QCVN 04-05: 2012)
[12]; TCVN 4253-2012: Nén cac cong trinh thuy
cong [13]; TCVN 9152-2012: Quy trinh thiét ké
tuong chan cong trinh thay loi [14]; TCVN 2737-
1995: Tai trong va tac dong - Tiéu chudn thiét ké
[15]; TCVN 9902-2012: Yéu cau thiét ké de song
[16]. Tinh 6n dinh tong thé két cau ke theo
phuong phap phan tir hitu han va chiét giam ¢-c,
stt dung phan mém Plaxis.

3.2.2. Tinh todn coc xit Iy nén duoi ké

Tai liéu tinh todn va tiéu chudn ap dung:

- Tai lieu dia hinh, dia chat cong trinh, thay
van cong trinh [5].

- TCVN 4253-2012: Nén cac cong trinh thay
cong - Tieu chuan thiét ké[13]; TCVN 2737-2023:
Tai trong va tac dong - Tiéu chuén thiét ké [15];
TCVN 10304-2014: Mong coc - Tieu chuén thiét ké
[17].

Truong hop tinh todn:

Tinh toan voéi truong hop (TH) van hanh cong
trinh, muc nudc ngoai séng la muc nudc kiét: TH 1:
banh gia 6n dinh hién trang; TH 2: Danh gia 6n dinh
(m=2,5); TH 3: Danh gia 6n dinh thi cong (m=3,0);
TH 4: Danh gia 6n dinh van hanh (m=3,0) [5].

Tinh toan stc chiu tai ctia coc theo vat liéu
lam coc va theo cuong do dat nén. Pa tinh toan
duoc so luong coc: n = 1,5x148,18/25,29 = 8,78
(coc); chon bo tri cho mot don nguyén 11,8 m 1a 10
coc. Trén mot don nguyén 11,8 m duwoc bo tri hai
hang coc, mdi hang bo tri 5 coc.

3.2.3. Tinh todn én dinh

Heé s6 6n dinh téng thé cong trinh:

Theo phu luc B trong QCVN 04-05:
2012/BNNPTNT quy dinh vé tinh toan hé s6 an
toan chung ctia cong trinh va hang muc cong trinh
theo cac t6 hop tinh toan nhu sau:

T6 hop 1: Cong trinh trong giai doan thi cong:
[K] =1,09.

T6 hop 2: Cong trinh trong giai doan van hanh
binh thuong: [K] =1,15.

Heé s6 an toan cta cong trinh cap IV [FS,] =
1,20. TH tinh toan nhu sau:

- Muc nudc tinh toan: H90% = -1,57 m.

- Chon mat cat nguy hiém nhat tai KO + 100 dé
kiém tra 6n dinh tong thé.

- St dung muc nudc ngoai song la muc nudc
kieét nhé nhat cho ca ba TH tinh toan.

- Tai trong tinh toan: (hanh lang: 3 KN/m?*
[14]; duwong: 7,5 KN/m* (22TCN262-2000); thi
cong: 10 KN/m?).

Tinh todn tong thé:

—namm

e

I

o
o @@ & o0
\

Hinh 10. M6 hinh tinh toan hién trang: TH 1 (trai) va m = 2,5: TH 2 (phéi)
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3 . El B E

Hinh 11. M6 hinh tinh toan TH 3, thi cong (trai) va TH 3, van hanh (phai)
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Hinh 12. Tinh toan 6n dinh TH 1 (trai) va TH 2 (phai)

\\\\\

. Totat duplacements [} (scaled wp 500 tmes)
e Masinn v = 0072351 et 305 athede 35529

Hinh 13. Tinh toan danh gia 6n dinh TH 3 (trai) va két qua chuyén vi téng thé, thi cong (phai)

S
\

Hinh 14. K&t qua chuyén vi coc m=3, thi cong (TH 3) (trai) va van hanh (TH 4) (phai)
Béng 1. Két qua gia tri 6n dinh tinh toan

TH Gia tri tinh toan Gia tri cho phép Két luan
TH 1 (hién trang) 1,041 1,20 Khong dat
TH 2 (m=2,5) 1,096 1,20 Khong dat
TH 3 (m=3, thi cong) 1,235 1,15 Dat
TH 4 (m=3, vin hanh) 1,268 1,20 Dat
Chuyén vi coc TH 3 (cm) 2,580 5,00 Dat
Chuyén vi coc TH 4 (cm) 1,390 5,00 Dat
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Gia tri tinh toan 6n dinh duoc téng hop cho
cac phuong an xir ly.

Stra chira, gia c6 mai long song theo hé s6 mai
doc m=3 dam dao hé so6 an toan va diéu kién

chuyén vi coc trong cong trinh.
3.3. Giai phap xay dung cong trinh
3.3.1. Xir Iy ho xoi

Hinh 16. C4c mit cit dai dién trai thdm da tir coc ké dén hé xéi

Phan chan ke tinh tir cao trinh +0,0 tré
xudng dugc dap bao tai cat voi mai m=3 bang qua
toi day ho xdi, trai 16p vai dia ky thuat, sau ciing
duoc bao vé bang tham da luéi boc PVC 10 x 3 x
0,3 m, trai tham d4 ra dén 100 m hoic 130 m (doan
stta chira), 130 m hoac 40 m (doan xay dung mai,
40 m 1a khu vuc vao song Long Ho) tir phia ngoai
coc ke ra phia song, tao nén mot ao giap ung pho
dong chu luu ¢6 luu toc lon.

3.3.2. Phuong an tuyén va két cau ké

- Tuyén ke bam sat duong bo tu nhién, it tac
dong dén moi truong va xa hoi nhat.

- Thuan loi cho cong tac thiét ké, thi cong khai
thac, kiém tra va duy tu cong trinh.

- Khong thu hep long song khong anh hudéng
xau dén thoat nuoc va giao thong thuy.

Puoc lua chon tinh toan phu hop voi diéu kién
dia hinh, dia chat khu vuc nghién cttu, dua trén két
cau ke da duoc xay dung trong khu vuc, hién lam
viéc 6n dinh va hiéu qua, két cau ke dé xuat dam
bao vé ky thuat, my quan, gia thanh, phu hop voéi
tuyén ke da duoc xay dung truoc day (ké phuong
1,5vaz2.).

3.3.2.1. Két cau doan sira chira

So sanh gitta PA1: St dung lai két cau coc két
hop neo coc bé tong cot thép va PA 2: Stt dung két
cau ké ban san. V6i moi PA dua ra déu cod uu,
nhuoc diém khac nhau, viéc lua chon PA can dam
bao diéu kién kinh té ky thuat, canh quan va bén
ving.

Can c& vao cac phan tich danh gia wu nhuoc
diém cua timg PA [5] cho thdy, PA 2 nhiéu uu
diém hon PA 1, kién nghi chon PA 2. Két cau PA 2
da duoc xay dung tai nhiéu noi nhu ké phuong 1,
2, 5, ké Cai Nhum, tinh Vinh Long; hién nay cac
cong trinh nay van 6n dinh va phong chong sat 1
hiéu qua. Cu thé PA chon nhu sau:

- Phan dinh ke va than keé: Cao trinh dinh +
2,7; via hé +2,5 (do doc i = 1%). Két cau dang ban
san, than ké bang hé dam san bé tong cot thép
M250 trén nén heé coc beé tong cot thép M300 (35 x
35 x 3.800), budc coc 2,5 m/coc, san rong 4 m, cao
trinh san +2,5.

- Phan mai ké: Tai cao trinh +0,0 duoc trai
tham d4 mai m=2,0 dén coc hang trong.
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Hinh 17. Két cdu cat ngang cong trinh doan ke stra chira

3.3.2.2. Két cau doan x4y dung moi

Bang 2. Phan tich vu nhugc diém

So sanh PA 1: Két cau ke tuong ding va PA 2:
Két cau ke ban san (Bang 2).

ctia cic PA doan xiy dung méi

Uu diém/Nhuoc PA1
diém Két cau tuong dimg

PA2

Két cau ban san

-'Tuéi tho cong trinh cao.

- Bién phap thi cong don gian, co
nhiéu kinh nghiém thi cong loai ke

nay.
, ) - Cong trinh tao my quan cao, dong bo voi
ié - Tinh my hu h 5i ke ' ’ i
Uu diém 1/n fny dquan cao pht 0D VOL K€ | e ke da xay dung trong khu vuec.
trudc day.

- Két cau don gian, dé thi cong.

- Thoi gian thi cong nhanh do it phu thudc
vao thuy triéu.

- Tuéi tho cong trinh cao.
- Gia thanh phu hop.

- Thi cong, stra chita dé dang.

- Thoi gian thi cong 1au hon PA 2.

- Khoéi luong bé tong nhiéu, can
Nhuoc diém nghiém ngat.

PA 2.
- Chi phi xay dung cao hon PA 2.

kiém tra chat luong cong trinh | - Khoi luong bé tong nhiéu, can phai kiém

- Ap lyc ngang 1én tuong chin 16n hon

phai

tra chat luong cong trinh nghiém ngit.

-

Tayon {
1] ‘

o
e
60 ‘t

Jemen T

Hinh 18. Két c4u cit ngang cong trinh
doan ke lam méi

Can ct vao cac phan tich uvu diém va nhuoc
diém cua timg PA cho thay, PA 2 phat huy duoc
nhiéu wu diém hon PA 1 [5], vi vay, kién nghi chon
PA 2. Két cau ke PA 2 da duoc xay dung tai nhiéu
khu vige nhu ké phuong 1, 2, 5, ke Cai Nhum, Vinh
Long; hién nay cac cong trinh nay van 6n dinh. PA
chon duoc thé hién ¢ hinh 18.

- Phan dinh ke va than keé: Cao trinh dinh +
2,7; via heé +2,5 (@0 doc i = 1%). Két cau ban san,
than ke biang hé dam san bé tong cot thép M250
trén nén hé coc be tong cot thép M300 (35 x 35 x
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3.800), budc coc 2,5 m/coc, san rong 4 m, cao
trinh san +2,5.

- Phan mai ke: Tai cao trinh +0,00 trai tham da
mai m=2,0 dén coc hang trong.

4. KET LUAN VA KIEN NGHI

Nguyén nhan gay ra sat 16 khu vie nghién ctu
1a do phan luu dong chay, ltu luong tap trung vé
song Cé Chién hon 62% (do ndi con bén nhanh
song Tién) voi luu toc 16n (mat cat ngang dong
song bi co hep, hinh thai séng cong - dong chu luu
ap sat bo 1om), luu toc 1on hon nhiéu van toc khaoi
dong bun cat long song, ha thap long dan, song va
dap bo song, & khu vuc nga ba song va cé hé xoi
hién hitu c6 khuynh huong dich chuyén vé phia
thanh pho Vinh Long nén ché do dong chay rat
phtc tap... gay mat 6n dinh. Trén co s& tinh toan
dé xuat lua chon két cau ban san cho doan stra
chita va xay dung méi.

Thuong xuyén theo doi binh d6 long song,
dién bién ho x6i. Khuyén cao khong khai thac cat,
khoéng gia tai 1én bo song, khong xay dung cong
trinh 14n ra song, khong neo dau tau thuyén co
trong tai 16n... Thong tin cu thé vé hanh lang bao
vé sOng.

Nghién cttu phan luu lai luu lwong dong chay,
giam luu luong vé nhanh C6 Chién ¢ mot ty le
thich hop. Chinh tri dong cha lwu ra xa bo lom
song Co Chién ¢ khu vuc nghién cttu. Nghién ctu
viéc néi con Pong Phu lam lvu toc dong chay yéu,
tao diéu kién cho xam nhap man tir phia tinh Bén
Tre qua hay khong ?.
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RESEARCH SOLUTIONS FOR NEW BUILDING AND REPAIRING EMBANKMENTS TO COPE
WITH EROSION RISK ON CO CHIEN RIVER BANK IN VINH LONG CITY

Tran Huy Danl’, Van Huu Hue !
!Mien Tay Construction University, Vinh Long
Summary

The article presents the results of assessing the stability of the Co Chien river bank at ward 1
in the Vinh Long city, Vinh Long province, contributing to clarifying the cause of urgent
erosion. The research objectives are to survey and evaluate geology, flow velocity and river
bed morphology. Research methods and results are inherited from the Project of Co Chien
river embankment repair in section ward 1, Vinh Long city, Vinh Long province. The results
concluded that the main causes of instability are lowering the river bed morphology, the
mainstream approaching the river bank with high velocity, unbalanced flow distribution
ratio, erosion hole widening, the narrow cross section of the river bed... and propose
solutions for immediate protection works and directions for developing long-term protection
research for the study area.

Keywords: Mainstream close to river bank, stabilize the banks of Co Chien river, flow
diversion, erosion of curved river section.
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