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MUC LUC
LE THI THU TRANG, LE TUAN PHONG, NGUYEN THI XUYEN,
POAN MINH DIEP, DANG THI TRANG, HOANG THI LAN HUONG.
Nghién clu da dang di truyén mot s6 giong mit (Artocarpus
heterophyllus Lam.) thu thap & mién Bac Viét Nam bang chi thi SSR
LE THANH TOAN. Phan Iap va tuyén chon vi khuan ving ré doi
khang véi nam Rhizoctonia solani gay bénh 13 ¢8 ré cay 6t
LE QUAC VIET, LUU MINH CHAU, TRAN THI GIANG, NGUYEN
NGQOC THANH, HA THANH TOAN, HUYNH XUAN PHONG. Pac
diém sinh hoa va kha nang khang khuan cla cac chling vi khuan
lactic phan |ap tir ca chua
TRAN XUAN HIEN, LE THI THUY HANG. Nghién citu trich ly
polyphenol va xac dinh kha nang khir géc tu do tur tréi cau trang
(Veeitchia merrillii Wendl.)
TA THU HANG, DOAN THI BAC. Anh huéng ciia do chin thu hai dén
chat luong san pham mit sdy déo
VU HUY DAI, TA THI PHUONG HOA, NGUYEN THI LOAN, TONG
THI PHUONG, NGUYEN THE NGHIEP, VO THI NGOAN. Nghién
clru xay dung quy trinh cong nghé tao van lang doc gb Téch
PHAM THI HANH, NGUYEN TAN KHANG, TRAN VI HiCH, LE
MINH HOANG. Anh hudng clia ham luong vitamin C b8 sung vao
thirc an dén sinh trudng va dap (g mién dich tu nhién cla ca chim
vay vang Trachinotus blochii (Lacepede, 1801)
pO PHUONG CHI, CU THI NGA, VO PHAM THAI, DINH TIEN
DUNG, LE THI HUONG. Hién trang sir dung va ton du héa chat,
khang sinh trong nudi ca tra tham canh & déng bang séng Ciru Long
PHAN VAN DUNG, DONG THANH HAI, PHAM VAN HUNG, po
QUAC TUAN, PHAM TUAN TUNG, KHONG TRONG QUANG. Pa
dang tai nguyén cay thudc tai Khu Bao ton cac loai hat tran quy,
hiém Nam Dong, tinh Thanh Hoa
NGUYEN CHi THANH, GIANG TRONG TOAN, VO TIEN THINH,
DAM HUY DONG, NGUYEN BA THACH, NGUYEN TUAN CUONG,
THAN THI HUYEN. Thanh phan loai, dc diém phan b6 va cac méi
de doa chii yéu dén cac loai chim nguy cap, quy, hiém tai Khu Bao

t6n Thién nhién PU Hu, tihh Thanh Hoa
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KHOA HOC CONG NGHE

NGHIEN CUU DA DANG DI TRUYEN MOT SO GIONG MiT

(Artocarpus heterophylius Lam.) THU THAP
O MIEN BAC VIET NAM BANG CHI THi SSR

Lé Thi Thu Trang" ", L& Tuin Phong", Nguyén Thij Xuyén®,
Poan Minh Diép!, Ding Thi Trang', Hoang Thi Lan Hurong!

TOM TAT

Mit (Artocarpus heterophyllus Lam.) 1a mot loai trai cay nhiét doi, co gia tri kinh té€, duoc trong
nhiéu tai Viet Nam. Stt dung 50 chi thi SSR @€ nghién ctru da dang di truyén ctia 30 mau giong
mit thu thap & mién Bac Viét Nam. Két qua phan tich da hinh voi cac chi thi SSR thu duoc 33/50
chi thi cho da hinh gitta cadc mau giong mit nghién ctu, voi téng s6 101 alen, trung binh 3,06
alen/locut. Chi s6 da dang PIC dao dong tit 0,12 - 0,76 vdi gia tri trung binh 1a 0,57. Hé s6 tuong
déng di truyén cta cac mau giong mit dao dong tir 0,39 - 0,96. Tai muc tuong dong di truyén 0,48,
cac mau giong mit Dai va mit Mat duoc phan tach thanh 2 nhém riéng biét: Nhom I gdm 18 mau
giong c6 mirc twong dong di truyén tir 0,67 - 0,95; nhom II gom 12 mau giong c6 mic twong dong
di truyén tir 0,50 - 0,96. Cap mau giong MNA1 va MNA3 c6 muc tuwong dong rat cao (0,96), phan
anh mdi quan hé di truyén gan gii, trong khi cap mau giong MPT4 va MNA11 c6 su khac biet di
truyén 16n voi hé so twong dong rat thap (0,39) so voi cac mau giong con lai. Két qua phan nhom
cac mau giong trong nghién ctru sé 1a nhitng thong tin c6 y nghia trong cong tac bao ton va chon
tao giong mit tai Vit Nam.

Tt khoa: Cdy mit, chi thi SSR, da dang di truyén.

1. DAT VAN BE

Cay mit (Artocarpus heterophyllus Lam.) la
loai cay an qua nhiét déi duoc trong ¢ nhiéu nudc
thuoc chau A, chau Phi va chau Pai Duong. Cay
mit dugc st dung véi nhiéu muc dich, cung cap
nguyén liéu cho an twoi va cho cong nghiép ché
bién cac san phdm xuat khdu nhu: Nuoc ép, mit
sdy, banh, mut, keo, gidm va ruou vang [1], [2].
Mit duoc xem 1a ngudn thuc phdm b sung quan
trong, trong qua mit chin c6 chita nhiéu
carbohydate, chat xo, protein, khoang chat va cac
loai vitamin (axit ascorbic, pyridoxine, niacin,
riboflavin va axit folic) c6 tac dung tot cho stc
khoé [3]. Cac hop chat carotenoids, flavonoid, axit
béo dé bay hoi, sterol va tannin trong thit qua va
hat giup ngan ngtra cac bénh nhu ung thu, viém
nhiém, tim mach, ting huyét ap, chong oxy hoa,
duc thuy tinh thé va teo co do tudi tac [4], [5], [6].

" Trung tAm Tai nguyén thuc vat
" Email: lethutrang2810@gmail.com

Ngoai ra, than mit con 12 nguon cung cap gob co gia
tri, vi vay cay mit duoc xac dinh la cay an qua cé
tiém nang phat trién rat 16n.

O nude ta, cay mit duwoc coi la mot trong
nhing loai trai cay dac san va c6 kha nang thich
nghi rong, duoc trong phé bién & nhiéu vung,
mién trén khap ca nudc. Cac giong mit duoc trong
tai Viet Nam kha da dang vé dac diém hinh thai va
chat luong qua nho su da dang vé khi hau, dia
hinh va qua trinh nhan giong chu yéu tir hat, thu
phan chéo. Nhiéu giong mit ndi ti€ng nhu: Mit
Nghé, mit Mat, mit Dai, mit U6t, mit To Nt Day la
nguon vat liéu cé gia tri doi voi chuong trinh chon
tao giong mit. Viéc nghién cttu da dang di truyén
ctia cac giong mit khong chi tao co sé khoa hoc
cho bao ton nguén gen ma con cung cap di lieu &
muc do phan tr, giup ti€t kiem duoc thoi gian,
cong suc trong chon tao giong.

Trong nhitng nam gan day, cac chi thi phan ti
nhu: SSR, RAPD, ISSR, ADN barcode duogc sir
dung rong rai va cé hiéu qua trén nhiéu doi tuong
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KHOA HOC CONG NGHE

cay trong trong phan loai va danh gia da dang di
truyén. Chi thi SSR 1a mét trong nhimg chi thi
duoc ghi nhan rat thanh cong trong viéc nghién
ctru da dang di truyén va xac dinh moéi quan hé
gitta cac kiéu gen trén nhiéu loai cay tréng lau
nam nhu xoai [7], 6i [8], bo [9], cay c6 mui [10],
mit [11], [12], [13] do c6 tinh di truyén déng troi,
cho da hinh cao, dé dang duoc khuéch dai bing
PCR, c6 @0 chinh xac cao va 6n dinh [14]. Tuy
nhién, tinh dén nay tai Viet Nam chua c6 nhiéu
nghién ctru vé nhan dang di truyén cac giong mit
bang chi thi SSR. Chinh vi vay, trong nghién ctru

nay, chi thi SSR duogc st dung dé nghién ctu da
dang di truyén cta 30 mau giéng mit thu thap &
mién Béc, tir d6 dua ra nhimg nhan dinh vé quan
hé di truyén ctia cAc mau giong mit nghién ctu,
g6p phan cung cap dit lieu stt dung trong cong tac
lai tao gidng mit moi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

- 30 mau giong mit Mat va mit Dai duoc thu
thap tai thanh pho Ha Noi, tinh Phu Tho va Nghé
An (Bang 1).

Bang 1. Danh sach c4c mau giéng mit st dung trong nghién ctru

STT | Giong | Makihieu | Noithuthap | STT Giong Ma ki hieu | Noi thu thap
1 Mit dai MPT 1 Phu Tho 16 Mit dai MHN 9 Ha Noi
2 Mit dai MPT 2 Phu Tho 17 Mit mat MNA1 Nghé An
3 Mit dai MPT 3 Phu Tho 18 Mit mat MNA 2 Nghé An
4 Mit dai MPT 4 Phu Tho 19 Mit mat MNA 3 Nghé An
5 Mit dai MPT 5 Phu Tho 20 Mit mat MNA 4 Nghé An
6 Mit dai MPT 6 Phu Tho 21 Mit mat MNA 5 Nghé An
7 Mit dai MPT 7 Phu Tho 22 Mit mat MNA 6 Nghé An
8 Mit dai MHN 1 Ha Noi 23 Mit mat MNA7 Nghé An
9 Mit dai MHN 2 Ha Noi 24 Mit mat MNA 8 Nghé An
10 Mit dai MHN 3 Ha Noi 25 Mit mat MNA 9 Nghé An
11 Mit dai MHN 4 Ha Noi 26 Mit mat MNA 10 Nghé An
12 Mit dai MHN 5 Ha Noi 27 Mit mat MNA 11 Nghé An
13 Mit dai MHN 6 Ha Noi 28 Mit dai Malayxia Ha Noi
14 Mit dai MHN 7 Ha Noi 29 Mit dai Thai Ha Noi
15 Mit dai MHN 8 Ha Noi 30 Mit mat To Nix Ha Noi

4 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2023
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- 50 chi thi SSR dac hiéu cho cay mit
(Artocarpus heterophyllus Lam.) véi thong tin
vé trinh tu, kich thudc, nhiét do gin moi duoc
tham khéo tir cong bo ctia Nakintu va cs (2019)
[12]; Marjan va cs (2019) [15]; Singh va cs
(2021) [16].

2.2. Phuong phap nghién ctru

221 Phuong phdp tich chiét va kiém tra
nong do ADN tong so

M4u 14 non cua timg mau giong mit duoc tach
chiét ADN tong so6 theo phuong phap CTAB cua
Fjellstrom va cs (2004) [17] c6 cai tién. Chat luong
va néng do ADN téng s6 duoc kiém tra trén gel
agarose 1% trong moi truong dém TBE 0,5X clung
voi Lambda ADN chuén. Do tinh sach cia ADN
téng s6 duoc do tréen hé thong Nanodrop biang
phuong phap do mat do quang phé hap phu &
budc song 260 nm va 280 nm.

2.2.2. Phuong phap thurc hién phan ung PCR

Thuc hién phan tmg PCR duoc tién hanh trén
may Veriti 96 well Thermal cycler voi tong thé tich
phan tmg 1a 20 ul gdbm: 2 ul PCR buffer 10x; 1,6 ul
dNTPs 2,5 mM; 1,4 ul primer 25 ng/ul; 0,1 ul
dream green Taq polymerase (5U/ul); 5 ul ADN
(5 ng/ul); 9,9 ul H,O khtt ion. Chu ky nhiét phan
ung PCR gom: 95°C trong 5 phut; 35 chu ki [bién
tinh & 94°C trong 1 phuat, nhiét do gan moi dac
hiéu trong 1 phuat va kéo dai & 72°C trong 1 phut)

<1 [N P 13 14

va két thuc ¢ 72°C trong 5 phat. San phdm PCR
duoc bao quan & 4°C va duoc dién di trén gel
polyacrylamide 8%. Cac ban gel duoc soi trén may
UV Transilluminator va chup anh dé phan tich cé
hay khong cac bang ADN theo thang chudn ADN.

2.2.3. Phuong phdp phan tich va xir Iy so liéu

San phidm bang ADN trén gel dién di duoc
phan tich va duwoc ma hoa bang s6 1 (mau c6 bang
ADN) va s6 0 cho mau khong xuat hién bang ADN.
Cac s6 lieu (0,1) duoc phan tich bang phan mém
NTSYSpc 2.1X [18] dé xay dung ma tran tuong
dong gitta cac cap mau giong va so do hinh cay
phan nhom di truyén cac mau giong nghién ctru.

Mic d6 da dang cua locut SSR duoc danh gia
bang hé so thong tin da hinh PIC (Polymorphism
information content) duogc tinh theo cong thic ciia
Mohammadi va Prasanna (2003) [19] nhu sau:

PIC = 1-Y p? (p; tAn s6 xuat hién cta alen
thir i)

2.3. Dia diém va thoi gian nghién cttu

Nghién cttu duoc thuc hién tai Trung tam Tai
nguyén thuc vat tir nam 2022 dén nam 2023.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua tach chiét ADN téng s6

ADN tdéng s6 sau khi tach chiét duoc kiém tra
noéng do va do tinh sach trén gel agarose va may
quang pho NanoDrop (Hinh 1 va Bang 2).

15 16 17 18 19 20

—— pemesey ey PR VNN SE— — — — —

Hinh 1. Két qua kiém tra ADN téng s6 ctia 30 mau gidng mit trén gel agarose 1%
Ghi chu: 150 ng va 250 ng: ADN chudén, tir 1 - 30: ADN tong sé cua 30 mau giong mit trong bang 1

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2023 S
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Két qua dién di va do néong do ADN cho
thay, cac mau ADN téng so thu duoc co6 bang ro,
gon, do tinh sach cao va c6 nong do tir 168,4 -
472,4 ng/ul. Tat cad cac mau ADN da tach chiét

déu co ty 1é OD260/0D280 nam trong khoang ti
1,8 - 2,0, chimg t6 ADN nguyén ven, chat luong
tot, du tiéu chudn thuc hién cac phan tng PCR

(Bang 2).

Bang 2. Két qua do nong do ADN tdng s6 ctia cac miu giong mit nghién ctru

ST Ma ky oD Noéng do ADN STT Ma ky oD Nong do ADN
hiéu 260/280 (ng/ul) hiéu 260/280 (ng/ul)
1 MPT 1 1,84 293,2 16 MHN 9 1,8 343,6
2 MPT 2 1,88 322,8 17 MNA 1 1,92 383,9
3 MPT 3 1,94 441,9 18 MNA 2 1,96 3241
4 MPT 4 1,95 420,1 19 MNA 3 1,8 298,7
5 MPT 5 1,89 4624 20 MNA 4 1,96 385,1
6 MPT 6 1,81 451,5 21 MNA 5 1,96 267,8
7 MPT 7 1,94 168,4 22 MNA 6 1,93 231,3
8 MHN 1 1,88 248,8 23 MNA7 1,8 265,5
9 MHN 2 1,97 465,8 24 MNA 8 1,91 2273
10 MHN 3 1,9 4289 25 MNA 9 1,96 293,7
11 MHN 4 1,99 3227 26 MNA 10 1,84 301,9
12 MHN 5 1,96 362,2 27 MNA 11 1,9 294,1
13 MHN 6 1,93 382,3 28 Malayxia 1,82 245,7
14 MHN 7 1,92 4724 29 Thai 1,94 344,7
15 MHN 8 1,87 457,5 30 To Nix 1,96 392,9

3.2. Da hinh SSR trong c4c miu giong mit

nghién ctru

Trong nghién ctru nay, 50 chi thi SSR da duoc st
dung d@é phan tich da dang di truyén ctia 30 mau giong

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2023

mit. Két qua thu duoc 33/50 chi thi cho bang ADN da
hinh tai 33 locut véi kich thudce tir 83 - 377 bp (Hinh 2).
Sai khac vé kich thudc cac alen ctia ciing moét locut dao

dong tir 6 bp (MAAbH4a) - 132 bp (MAA196b).
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M 1 23 4T0" g E Y RS NS

500 bp

250 bp
200 bp
150 bp
100 bp

d 43 6 78 9 1011 12 13 14 15

500 bp

250 bp (-
200 bp
150 bp
100 bp

mAaCIR0141

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

MAA182

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Hinh 2. Anh dién di san ph4m PCR ctia 30 miu giéng mit bing chi thi mAaCIR0141
va MAA182 trén gel polyacrylamide 8%

Ghi chu: M: 50 bp ADN Iadder; tir 1 - 30: cdc mau giong mit trong bang 1.

Két qua phan tich da hinh céc locut SSR cho
thay, so luong alen da hinh khac nhau gitta cac
locut, véi tong so alen thu duoc tai 33 locut SSR
la 101 alen. SO alen da hinh tai méi locut dao
dong tr 2 alen (JFSSR-132) - 5 alen (MAAZ26,
mAaCIR0049), trung binh dat 3,06 alen/locut.
C6 11 chi thi cho da hinh cao > 3 alen/locut.

Nhitng chi thi nay c6 thé duoc st dung nhu bo
chi thi phan t& x4c dinh giong mit, trong do
locut mAaCIR0049 va MAA26 c6 so6 alen cao
nhat 1a 5 alen, ti€ép dén 1a 9 locut (MAA105,
MAA122, MAA156, MAA54b, MAA196b, JFSSR-
48, JFSSR-126, JFSSR-134, JFSSR-180) cho 4 alen
(Bang 3).

Bang 3. Pa hinh céc locut SSR & cac mau gidng mit nghién ctru

TT| Ten méi a?;’n Iillfrllt?b‘;‘)’c PIC | TT | Ten méi a?:n Iillfr‘l t?b‘;‘gc PIC
1 | mAaCIR0048 | 3 | 136-167 | 0,66 | 18 | JFSSR12 | 2 | 330-390 | 0,59
2 | mAaCIR0049 | 5 | 145-169 | 076 | 19 | JFSSR39 | 2 | 295-350 | 0,49
3 | mAaCIRO141 | 3 | 190-210 | 0,62 | 20 | JFSSR48 | 4 | 255-374 | 073
4| MAA105 | 4 | 250-277 | 071 | 21 | JFSSR64 | 3 | 352-375 | 0,61
5 | MAA122 | 4 | 254-312 | 070 | 22 | JFSSR88 | 3 | 305-370 | 0,62
6 | MAAI40 | 2 | 142-160 | 046 | 23 | JFSSR116 | 3 | 215-356 | 0,53
7 | MAA45 | 2 | 275-205 | 050 | 24 | JFSSR126 | 4 | 137-200 | 0,69

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2023 7
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8 MAA156 4 260 - 300 0,70 | 25 | JFSSR-132 2 153 - 165 0,26
9 MAA182 3 164-216 | 0,67 | 26 | JFSSR-134 4 125-183 0,56
10 MAA26 5 198 - 297 0,76 | 27 | JFSSR-135 2 132 - 147 0,18
11 MAA54a 2 181-187 0,50 | 28 | JFSSR-141 3 108-176 0,65
12 MAA54b 4 200 - 239 0,71 | 29 | JFSSR-170 3 141- 175 0,65
13 MAA196a 3 83-153 0,60 | 30 | JFSSR-172 2 152 -177 0,28
14 MAA178a 2 250 - 258 0,12 | 31 | JFSSR-180 4 90- 185 0,69
15 MAA178b 2 268 - 284 0,50 | 32 | JFSSR-181 3 98 - 150 0,61
16 MAA196b 4 225- 377 0,68 | 33 | JFSSR-182 3 105- 153 0,53
17 JESSR-2 2 355-386 | 0,53

Trung binh 3,06 0,57

Hé so thong tin da hinh (PIC) duoc coi la
thuoc do tinh da dang di truyén ctia cac alen &
ting locut SSR. Két qua phan tich s6 liéu & bang 3
cho thay, he s6 PIC thu duoc tai 33 locut SSR
nghién ctu dao dong tir 0,12 (MAA178a) - 0,76
(mAaCIR0049), trung binh dat 1a 0,57. Cac chi thi
c6 hé so PIC 16n hon hodc bing 0,5 sé cho phan
biét cao vé ty lé da hinh cuta chi thi d6 [20]. C6 27
moi cho tinh da hinh cao voéi gia tri PIC > 0,5
(chiém 81,8%), trong d6 hé so6 PIC cao nhat &
locut MAA26 va mAaCIR0049 dat 0,76, ti€p dén la
JFSSR-48, MAA105, MAA122 c6 hé so PIC lan
lwot dat 0,73; 0,71; 0,70. Nhu vay, mic do da dang
clia cac alen & cac mau giong mit nghién ctu la
kha cao va cao hon so voi cac két qua nghién ctu
cua Singh va cs (2021) [16], khi sit dung 38 chi
thi SSR dé danh gid da dang di truyén cta 224
mAau giéng mit thu thap & An Po véi he sé PIC
trung binh dat 0,51, tuy nhién lai thap hon so két
qua nghién cttu ciia Marjan va cs (2019) [15], khi
stt dung 11 chi thi SSR dé danh gia da dang di
truyén cua 8 giong mit & bang Kerala thudc mién

Nam An P da thu duwoc hé sé PIC trung binh dat
0,75.

3.3. Mai quan hé di truyén giira cic miu giéng
mit nghién ctru

Quan hé di truyén gitta 30 mau giong mit
duoc thong ké va phan tich UPGMA bing phan
mém NTSYSpc2.1, tir d6 thiét 1ap ma tran tuong
doéng di truyén ctia cac mau giong mit va cay phan
nhom di truyén (Bang 4, Hinh 3).

Dua vao so lieu ma tran twong dong gitta cac
mau giong mit nghién ctru cé thé xac dinh duoc moi
tuong dong di truyén cua timg cap giong. Cac giong
c6 hé so tuong dong di truyén cang gan toi 1 thi
cang giong nhau vé mat di truyén, cac giong cé hé
sO tuong dong di truyén gan t6i 0 thi ching cang xa
nhau vé di truyén. Heé s6 tuong dong di truyén thap
nhat & murc 0,39 xuat hién & cap mau giong MPT4 va
MNAL11; hé s6 twong dong di truyén cao nhat & muc
0,96 gitta mau giong MNA1 va MNAS3, tiép dén 1a
cap mau giong MPT2 va MPT4 c6 muc twong dong
di truyén 1a 0,95 (Bang 4).
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Bang 4. Ma tran tuong dong ctia cac miu gidng mit nghién cttu bang chi thi SSR
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Két qua phan

tich so do

hinh cay phan nhom
cac mau giong mit nghién citu cho thdy, he so
twong déng di truyén ctua cidc mau giong mit

nghién ctu

dao dong tir 0,39 - 0,96. Két qua nay
cho thay, tap doan cac mau giong nghién ctu co6
su khac biet di truyén tir 4 - 61% (Hinh 3).

II

Il-a

Ib

II-b

048

Hinh 3. So @6 hinh cay vé méi quan hé di truyén cia 30 mau giéng mit nghién ctru bang chi thi SSR
Nhom I Gom 18 mau giong mit Dai, & muc
tuong dong di truyén 0,67 duoc phan tach thanh 2
phan nhom I-a (7 mau giong) va I'b (11 mau giong).

Tai muc twong dong di truyén 0,48, cac mau
giong mit Dai va mit Mat duoc phan tach thanh 2

nhom chinh:
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Nhom phu I-a gom 7 mau giong déu cé nguon
goc thu thap tai tinh Pha Tho, c6 hé so tuong déng
di truyén trong nhoém dao dong tir 0,78 - 0,95.
Trong d6 c6 cap mau giong MPT2 va MPT4 c6 hé
s6 tirong dong di truyén cao nhat 1a 0,95, ti€ép dén 1a
cap mau giong MPT1 va MPT7 c6 hé s6 twong
déng di truyén la 0,88, diéu nay ching t6 cac cap
mau giong nay co6 quan hé di truyén rat gan.

Nhom phu I-b gom 11 mau giong, trong doé
mau giong mit Malayxia duoc thu thap & thanh
pho Ha Noi tach biét voi cac mau giong con lai
trong nhom & muc twong déng di truyén 0,72.
Nhom nay c6 9 mau giong 1a cac giong mit Dai
duoc thu thap & thanh phé Ha Noi ndm phan tach
voi giong mit Thai & mic do tuong dong di truyén
1a 0,76. Cap mau giong MHN4 va MHN5 c6 hé s
tuong dong di truyén cao nhat 1a 0,90.

Nhom II: Gém 12 mau giong mit Mat thu thap
¢ tinh Nghé An c6 heé s6 twong dong di truyén dao
dong tir 0,5 - 0,96. O' mitc twong dong 0,60 nhom I
duoc phan tach thanh nhém phu II-a (11 mau
gi6ng) va nhom phu II-b gdm duy nhat mau giong
mit MNA11

Nhom phu II-a gdm 11 mau giong, trong doé
giong mit Té Nit nam phan tach véi 10 giong mit
Mat (MNA1, MNA2, MNA3, MNA4, MNAb5,
MNAG6, MNA7, MNAS, MNA9, MNA10) & muc do
tuong dong di truyén la 0,70. Cip mau giong
MNA1 va MNAS3 c6 quan hé di truyén rat gan véi
hé s6 twong dong di truyén 1a 0,96.

Nhu vay, qua két qua danh gia da dang di
truyén 30 mau giong mit bang chi thi SSR cho
thay, hé so twong dong di truyén thap nhat 1a 0,39
va cao nhat 0,96; diéu nay chimg té tap doan cac
mau giong nghién ctru rat da dang (khac biét di
truyén gitta cac mau giong nghién ctru kha 16n tir 4
- 61%). Phan 16n cac mau giong cé dac diém hinh
thai trong dong cé xu huéng nam cing mot nhom.
Céac mau giong mit Dai va mit Mat da phan tach
thanh 2 nhom riéng biét. Két qua nay cho thay, chi
thi SSR st dung trong nghién ciu da xac dinh
duoc quan hé di truyén gitra mau giong, phan biét
cac nhom quan hé di truyén, lam co s& cho viéc
phan loai, xac dinh cac nhom wu thé lai, nhan dang
cac nguodn gen phuc vu cong tac bao ton, chon tao
giong mit tai Viet Nam.

4. KET LUAN

Két qua phan tich 30 mau giong mit & mién
Bac voi 50 chi thi SSR da phat hién da dang di
truyén cao gitta cac mau giong nghién ctru, voi 33
locut SSR da hinh, kich thuéc san phdm PCR nam
trong khoang tir 83 - 377 bp. Sai khac vé kich
thudc cac alen cua cung mot locut dao dong tir 6 -
132 bp. Téng s6 alen thu duoc tai 33 locut SSR 1a
101 alen, trung binh 3,06 alen/locut, hé s6 thong
tin da hinh (PIC) thu duoc dao dong tir 0,12 - 0,76,
trung binh 1a 0,57. Cé 11 chi thi ¢c6 mic da hinh
cao > 3 alen/locut, c6 thé sit dung nhu bo chi thi
phan ttr xac dinh giong mit.

Két qua phan tich da dang di truyén 30 mau
giong mit bang chi thi SSR thu duogc hé so twong
déng di truyén dao dong tir 0,39 - 0,96, cho thay
cac mau giong nghién ctu rat da dang (khac biét
di truyén gitta cac mau giong nghién cttu kha lon
ttr 4 - 61%). Tai mtc tuong dong di truyén 0,48,
cac mau giong mit Dai va mit Mat duoc phan
tach thanh thanh 2 nhom chinh I va II. Nhom I
gom 18 mau giong, & muc twong dong di truyén
0,67 tach thanh 2 nhom phu I-a (7 mau giong) va
I'b (11 mau giong). Nhom II gom 12 mau giong,
& muc twong déng 0,60 nhom II phan tach thanh
nhom phu II-a (11 mau giéng) va nhém phu II-b
gom duy nhat mau giong mit MNA11. Két qua
thu duoc trong nghién cttu nay rat cé y nghia
trong cong tac bao ton va chon, tao gidng mit &
Viét Nam.

LOI CAM ON
Nhom tac gid xin chan thanh cam on B Khoa

hoc va Cong nghé da cap kinh phi cho nghién ciu
nay.
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GENETIC DIVERSITY ANALYSIS OF JACKFRUIT (Artocarpus heterophyllus Lam.) ACCESSIONS
COLLECTED FROM NORTH VIETNAM USING SSR MARKERS
Le Thi Thu Trang', Le Tuan Phong', Nguyen Thi Xuyen?,
Doan Minh Diep’, Dang Thi Trang’, Hoang Thi Lan Huong!
! Plant Resources Center
Summary
Jackfruit (Artocarpus heterophyllus Lam.) is a tropical climacteric fruit with economic value,
widely grown in Vietnam. Fifty simple sequence repeat (SSR) markers were used to analyse 30
jackfruit accessions collected from some provinces of North Vietnam. Polymorphism survey
showed that 33 SSR markers could generate clear and polymorphic bands among jackfruit
accessions, the total number of alleles detected in 33 loci was 101 with an average of 3.06 alleles
per locus. Polymorphic information content (PIC) values varied from 0.12 - 0.76 with an average
of 0.57. The genetic similarity coefficient within the ranges from 0.39 - 0.96. At a genetic similarity
coefficient of 0.48, jackfruit accessions were divided into two groups: group I consisted of 18
jackfruit accessions with genetic similarity coefficient ranging from 0.67 - 0.95; group II consisted
of 12 jackfruit accessions with genetic similarity coefficient ranging from 0.50 - 0.92. MNA1 and
MNA3 have a very high level of similarity (0.96) reflecting very close genetic relationships, while

MPT4 and MNAL11 have large genetic differences with very low similarity coefficient (0.39).
These results will be meaningful information for jackfruit conservation and breeding program.

Keywords: Genetic diversity, jackfruit, SSR markers.
Nguoi phan bién: TS. Nguyén Thi Minh Nguyét
Ngay nhan bai: 15/9/2023

Ngay thong qua phan bién: 02/10/2023

Ngay duyét dang: 24/11/2023
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PHAN LAP VA TUYEN CHON VI KHUAN VUNG RE
P01 KHANG VO1 NAM Rhizoctonia solani
GAY BENH LO CO RE CAY OT

TOM TAT

Lé Thanh Toan""

Bénh 16 ¢6 ré do nam Rhizoctonia solani gay ra la loai bénh kho phong tri va gay that thu trén cay
ot. Vivay, nghién ctru da duoc thuc hién dé phan 1ap va tuyén chon mot s6 dong vi khuén ving ré
(VKVR) d6i khang v6i bénh nay. Tir 75 mau dat, 179 dong vi khuidn da duoc phan lap va tach
dong. Két qua tuyén chon duoc 25 dong VKVR c¢6 kha nang d6i khang ndm R, solani. Trong 25
dong VKVR, 4 dong vi khuén la: CTND1707 (77,5%), CTND5110 (76,6%), CTND2303 (72,6%) va
CTNDO0201 (71,4%) c6 kha nang ttc ché manh su phat trién ctia ndm K. solani. Bon dong vi khuin
nay déu thé hién hiéu qua tc ché su phat trién bénh 1& c6 ré do ndm R solani gay ra trén cay 6t,
thé hién qua ty 1é bénh va chi s6 bénh thap. Trong do, dong CTND2303 c6 hiéu qua giam chi s6
bénh dat 63,7%, twong duong voi hieéu qua ctia nghiém thitc doi chimg thudc & 20 ngay sau lay
bénh. Chung CTND2303 duoc xac dinh c6 muic do twong déng gene ITS rat cao (99%) voi ching

Bacillus subtilis.

Tt khoa: Rhizoctonia solani, 6t, vi khuan doi khang.

1. DAT VAN BE

Bénh cay 12 moi quan tam rat lon do6i voi cac
nha khoa hoc trong linh vuc néng nghiép, dac biét
la bénh kho phong tri nhu 1& ¢6 ré do niam
Rhizoctonia solani gay ra [1, 2]. Loai ndm R, solani
la nam da ky cht gay hai va tan cong trén nhiéu
loai cay trong co gia tri kinh té cao nhu cay 6t.

Bieén phap st dung thuoc hoa hoc chia yéu
duoc nha nong st dung dé phong chong tac hai do
nam bénh gay ra, voi vu diém dap tat dich bénh
nhanh chéng, kip thoi nhung con nhiéu han ché
nhu 6 nhiém moi truong, pha vo can bang hé sinh
thai va lam phat sinh noi vi sinh vat méi. Ngay nay,
bién phap phong trir sinh hoc dugc chu trong do
c6 nhiéu vu diém, nhu: Khong gay 6 nhiém moi
truong, han ché dugc mam bénh phat sinh noi méi
khang thudc, c6 hiéu qua lau dai. Mot trong nhimg
bién phap sinh hoc duoc st dung kha rong rai la
stt dung vi sinh vat co loi nhu: Vi khuén, xa khuén
va nam doi khang voi nguén vi sinh vat gay bénh
trén cay trong. Chung Pseudomonas sp. DSS73

" Truong Néong nghiép, Trudng Pai hoc Can Tho
" Email: Ittoan@ctu.edu.vn

tiét ra tensin, viscosin, viscosinamid c6 kha nang
khang nam R solani va Pythium ultimum [3].
Tuong tu, vi khuidn Pseudomonas huttiensis 69, P,
aureolaciens 31 va Burkholderia glathei 35 lam
giam su phat trién ndm K. solani khoang 9,71 -
12,87% [4]. Vi khuan Pseudomonas fluorescens tiét
ra siderophore gitup hdp thu sat t6t hon cac loai
nam bénh, trong d6 c6 nam F. oxysporum [5].
Theo Ahmadzadeh (2007) [6], vi khuidn P
fluorescens BP-3 c6 kha nang doi khang véi ndm
Sclerotinia sclerotiorum gay bénh dom trang trén
cay cai dau. Hay loai vi khudn Rhanella aquatilis
S108 tc ché nam R, solani & muic 56% [7]. Nghién
ctru stt dung vi khuan c6 loi dé quan ly bénh 1& ¢c6
ré cay ot chua duoc nghién cttu nhiéu tai Viet
Nam. Viéc tim ra cac loai vi khudn ban dia c6 thé
phong tri bénh do ndm R solanila quan trong. Vi
vay, nghién ctru "Phan Iip va tuyén chon vi khuin
wing ré doi khang voi nam Rhizoctonia solani gay bénh
16:¢0'ré cdy ot’da duoc thuc hién, nham phan lap va
tuyén chon ra dong VKVR do6i khang tot voi ndm
R solanitrong diéu kién phong thi nghiém va nha
luéi.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat lieu

Dung cu va thiét bi dung trong thi nghiém:
Dia petri, ta thanh trung wét, ti thanh trung kho,
ta cdy, con, nuoc cat, daa cay.

Nguén ndm Rhizoctonia solani BL15 (c6 tinh
doc cao) dugc cung cap tit Phong thi nghiém
Phong trit sinh hoc, Truong Nong nghiép, Truong
bai hoc Can Tho.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap thu mau dat

Cac mau dat duoc thu trong viung ré cay
trong 6t, ca chua, dua leo, 14y & do sau tit 6 - 15
cm, loai b6 5 cm phan dat va thuc vat & tren.
Téng cong 75 mau dat duoc thu tai cac rudng
trong 6t, ca chua va dua leo & thanh pho Can
Tho. Mbi 500 g¢ mau duoc dung trong tui nilon,
dan nhan, mang vé phong thi nghiém va phan lap
vi khuén c6 loi ngay.

222 Phuong phdp phéan Iip cdc dong vi khuan
doi khang ving ré

Mot g mau dat pha loang v6i 9 ml nudc cat
khtt tring, khudy déu, dé 6n dinh & 30°C trong 15
phut, pha loang dich trong phia trén dén nong do
10%. Sau d6, hat 10 pl dung dich & méi nong do
pha loang trang 1én moi truong King’s B, 4 & 30°C
trong 48 gid. Cac khuén lac khac nhau duoc tach
va trang lén cac dia petri theo duong ziczac dé co
thé thu duoc khudn lac thuan. Néu trén dia co
nhiéu hon mot dang khuén lac thi tiép tuc lap lai
cac budc cho dén khi thu duoc cac dang khuén lac
thuan trén dia cdy. Cac dong vi khuin duoc trix
trong 6ng eppendorf va ti€én hanh cac thi nghiém
tiép theo.

Cac dong VKVR duoc danh gia kha nang doi
khang voi ndm R, solani (hai 1an 1ap lai) duoc tién
hanh trén dia petri chita 10 ml méi truong PDA,
dat 4 khoanh gidy tham c6 duong kinh 5 mm, doi
xtmg cach tam 25 mm, moéi mot miéng duoc tAm
voi 1 dung dich huyén phu vi khu4n. Tam dia petri
dat khoanh nam R so/ani Ban kinh khu4n lac ndm
R solani dwoc do & thoi diém 4 ngay sau thi
nghiém (NSTN) dé xac dinh dong VKVR c6 kha
nang d6i khang. Hiéu suat doi khang (HSDK)

duoc danh gia bang cach do ban kinh khuin lac
nam K. solanivé phia VKVR thi nghiém va vé phia
doi ching theo cong thice HSDK(%) = [(BKKLdc —
BKKLvk) /BKKLdc] x 100%.

Trong do: BKKLdc 1a ban kinh khué4n lac ndm
phat trién vé phia d6i chiung (mm); BKKLvk 1a ban
kinh khuén lac nAm phat trién vé phia vi khudn
(mm). Cac dong vi khuan thé hién kha nang doi
khang trén 50% duoc chon dé thuc hién thi
nghiém.

22.3 Tuyén chon cdc dong VKVR doi khing
vor ndm R, solani

Thi nghiém duoc bé tri hoan toan ngau nhién
mot nhan to, gdm cac dong vi khudn da duoc phan
lap, véi 4 1an 1ap lai. Nhitng dong VKVR duoc nhan
sinh khoi voi thoi gian 48 gid trong moi truong
King’B. Nam gay bénh R. solani duoc nuoi voi thoi
gian 48 gi0 trong moi truong PDA. Trén moi dia
petri chita 10 ml méi truong PDA dat hai khoanh
gidy tham cé duong kinh 5 mm, d6i xing cach tam
25 mm, mot khoanh dugc tdm voéi nudc cat vo
trung (do6i ching), khoanh con lai tdm véi dung
dich huyén phu VKVR thi nghiéem (10° cfu/ml).
Khoanh tdm nidm R solani voi duong kinh 5 mm
duoc dat ¢ gitta dia petri. HSDK duoc danh gia ¢ 1,
2, 3 va 4 NSTN, twong tu cach tinh & thi nghiém
2.2.2. Cac dong vi khudn c6 HSPK cao duoc chon
dé thuc hién thi nghiém tié€p theo.

2.2.4. Panh gid phong tri bénh 16 co ré cdy ot
ctia mot so dong VKVR tuyén chon

Thi nghiém duoc bé tri hoan toan ngau nhién
mot nhan to véi 4 1an 1ap lai, 2 cay 6t/lap lai, gdbm
cac dong vi khuin c6 HSDK cao duoc chon tir thi
nghiém truéc (phuong phap xit ly vi khuén 1a twoi
huyén phu vi khuédn vao goc 6t & 10, 20 va 30 ngay
sau gieo, NSG), doi chirng duong (xit ly thuéc hoa
hoc cé goc thuéc Hexaconazole, Anvil 5SC) va doi
chimg am (xtt ly nudc cat). Nhimg dong VKVR
cho HSDK tot duoc nhan mat s6 voi thoi gian 48
gio trong moi truong King’'B. Hat 6t ngam 24 gio
trong nuoc cat, ot duoc gieo 2 hat/chau. Nam R.
solani dugc nudi cay 14 ngay trén moi truong PDA
dé tao hach nam. Thuéc trir ndm c6 goc thuoc
Hexaconazole (Anvil 5SC) dugc st dung theo
khuyén cao trén bao bi. Cay ot lay bénh nhan tao
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(LBNT) & 48 NSG [8]. Cac chau 6t dua vao phong
1 bénh, dat 2 hach ndm R solani xung quanh goc
ot va ¢ dinh bang mot 16p bang keo méng. Cay 6t
dat trong phong t bénh sau 24 gio, nhiét do 25°C,
am do khoang 95 + 3% thi di chuyén ra diéu kién
nha ludi c6 che mat. Panh gia cip bénh ¢ 10 va 20
ngay sau lay bénh (NSLB) dua theo thang danh
gia ctia Le Nhu Cuong va cs (2018) [9], cu thé 1a
cap 0: khong bi bénh; cap 1: vét bénh hinh thanh
nhung soi ndm khong phat trién trén mo bénh; cap
2: vét bénh hinh thanh va soi ndm phat trién trén
mo bénh vé sau hinh thanh hach nam; cap 3: canh
cap 1 bi héo; cap 4: toan cay bi héo. Cac chi tiéu
ghi nhan bao gém: Ty 1é beénh (TLB, %) = (s6 cay
bi bénh/s6 cay thi nghiém)*100%; chi s6 bénh
(CSB, %) = [(s0 cay bénh cap 1*1 + so cay bénh
cap 2*2 + sO cay bénh cap 3*3 + so cay bénh cap
4*4) / (tong s6 cay*4)]1*100% va hiéu qua giam ty lé
bénh (HQGTLB, %) = [(TLB do6i chimg am — TLB
nghiém thac xtt ly)/TLB d6i ching am]*100%.
Dong vi khuin cho hiéu qua tot duoc chon dé dinh
danh.

2.2.5. Phuong phap dinh danh dong VKVR

Dong VKVR duoc dinh danh bang phuong
phap sinh hoc phan tir (dya trén giai trinh tu ving
ITS) tai Cong ty TNHH MTV Sinh héa Phu Sa,
phuong Hung Thanh, quan Cai Rang, thanh pho
Can Tho.

2.2.6. Xt ly so'lieu

S6 liéu duoc tong hop, xtt ly bang phan mém
Microsoft Excel. Thong ké phan tich ANOVA va

so sanh su khac biét gitra cac nghiém thtrc bang
phan mém MSTATC qua phép tht DUNCAN &
mturc y nghia 5%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan 1ap VKVR tir cac méu dat

T 75 mau dat & huyén Thoi Lai, 179 dong vi
khuén duogc phan lap, lam thuan. Trong d6, 25/179
dong c6 kha nang ttc ché su phat trién ctia soi nAm
R solani & cac muic khac nhau véi ti 1&é chiém
13,97% (s6 liéu khong duoc trinh bay).

3.2. Tuyén chon cac dong VKVR d6i khang véi
nam R, solani

Két qua danh gia HSDK cta 25 dong VKVR doi
khang voi ndm R solani cho thay, & thoi diém 1
NSTN, dong c6 HSPK cao nhat 1a CTND1707
(66,79%), tiép theo 1a CTND3101 (42,0%), CTND5110
(61,5%), CTND2303 (51,7%), CTND0201 (42,1%), cao
hon c6 y nghia so dong c6 HSPK thiap nhat
(CTNDO0102 dat 1,7%). Dén thoi diém 2 NSTN, cac
dong vi khuén dang trong giai doan ting truong manh
nén HSDK ting nhanh. Cac dong c6 HSDK cao la:
CIND6606 (71,9%), CTND3101 (68,8%), CTNDO0803
(69,4%), CTND1707 (81,3%), CTNDO0301 (69,4%),
CIND1202 (71,3%), CTND5110 (81,9%), CTND2303
(80,6%), CTNDO0103 (73,8%), CTNDO0801 (71,3%),
CTNDO0201 (80,5%), CTND0304 (68,8%), CTND0104
(70,0%), cao hon co y nghia so dong co HSPK thap
nhat (CTNDO0304 chi dat 0,3%). Dong c6 HSPK ting
manh nhat la CTND5802 (53,8%). Dong c6 HSPK
tang thap nhat1a CTNDO0503 (ting 1,3%) (Bang 1).

Béang 1. HSPK (%) ctia cac dong vi khuin phan lap tir dat véi ndm R solani & cac NSTN

ST VKVR NSTN Trung Pinh

1 2 3 4 4 ngay

1 | CINDO604 | 12,1gj | 43,6bc | 695 df 75,0 a-d 50,0 e-h

2 | CIND0503 | 83 h 9,6 e 575g 03g 18,81

3 | CIND6606 | 275c¢f | 719a | 725b-e 71,9 a-e 61,0d

4 | CTND5707 5,1 ij 9,0 de 0,3i 03¢g 3,5k

5 | CTND3101 | 420b-d | 688a 70,0 cf 70,0 a-e 62,7 cd

6 | CIND1303 | 94 g4 56,3 ab 55,6 g 55,6 e 442 g

7 | CTND0305 731 31,8 cd 56,1 g 68,5 a-e 40,9 g

8 | CTND0304 2,7j 03e 0,3i 03¢g 0,81
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STT VKVR NSTN Trung l?inh
1 2 3 4 4 ngay
9 CTNDO0803 | 23,7d-g 69,4 a 67,5 e-g 66,9 b-e 56,9 d-g
10 CTND1707 66,8 a 81,3a 81,3 ab 80,6 ab 77,52
11 CTNDO0301 | 21,8d-h 69,4 a 63,6 e-g 74,4 ad 57,3 df
12 CTND1202 | 32,8 c-e 71,3 a 70,6 cf 70,6 a-e 61,3d
13 CTNDO0102 1,7j 12,9 de 41,3 h 3,9 1fg 14,8 i
14 CTND5110 61,5 ab 819a 81,9 ab 81,3 ab 76,6 a
15 CTND1606 | 26,2d-g | 63,7ab 73,2 a-e 78,5 a-c 60,4 de
16 CTND0802 11,6 £ 57,5 ab 58,8 g 58,8 de 46,6 ig
17 CTND2303 51,7 a-c 80,6 a 80,0 a-d 78,2 ac 72,6 ab
18 CTNDO0103 | 35,8 c-e 73,8 a 74,4 a-e 74,4 a-d 64,6 b-d
19 CTNDO0801 32,3 ce 71,3 a 73,1 a-e 72,5 a-e 62,3 cd
20 CTND1101 6,00 h-j 14,6 e 81,9a 16,4 29,6 h
21 CTNDO0201 | 421b-e 80,5a 80,6 a-c 82,5a 714 ac
22 CTNDO0304 18,1 e-i 68,8 a 73,8 a-e 72,5 a-e 58,3 d-f
23 CTNDO0104 | 36,8 ce 70,0 a 70,6 cf 70,6 a-e 62,0 cd
24 CTND5808 5,4 1ij 59,2 ab 67,0 e-g 64,4 ce 48,9 f£h
25 CTND0402 | 23,4d-g 12,7 e 0,3i 03¢g 9,0j
Mitc ¥ nghia ok > *ok > ok
CV (%) 34,17 41,03 8,82 13,42 8,99

Ghi chu: Cic trung binh trong cung mot cot duroc theo sau boi cdc chir cdi giong nhau thi khong
khac biét y nghia thong ké Duncan, *: khic biét ¢ mutc y nghia 1%.

Tai thoi diém 3 NSTN, cac dong VKVR da ¢ giai
doan phat trién 6n dinh nén HSDK c6 xu hudéng ting
cham hoac bat dau giam. Cac dong c6 HSPK cao la:
CTIND1707 (81,3%), CTND5110 (81,9%), CTND1606
(73,2%), CTND2303 (80,0%), CTNDO0103 (74,4%),
CTNDO0801 (73,1%), CTND1101 (81,9%), CTND0201
(80,6%), CTND0304 (73,8%). Dong c6 HSPK tang cao
nhat gitta 3 va 1 NSTN la CTND1101 (ting 67,3%).
bén thoi diém ghi nhan chi tiéu cudi cung (4
NSTN), da s6 cac dong VKVR & thoi diém nay co6
HSDK giam nhiéu hon so voi ¢ giai doan truoc do
dinh duong trong moi truong dan hét, su thay ddi
pH ctia méi treong va su tich tu doc t6 trong qua
trinh phat trién cua vi khuin va ndm. Cac dong cé
HSDK tiép tuc tang la: CTNDO0604 (ting 5,5%),
CTNDO0305 (12,4%), CTNDO0301 (10,8%),
CTND1606 (5,4%). Dong c6 HSPK cao ¢ thoi diém

16

4 NSTN la: CTNDO0604 (75,0%, CTND6606
(71,9%), CTND3101 (70,0%), CTNDO0305 (68,5%),

CIND1707  (80,6%), CTNDO0301  (74,4%),
CIND1202  (70,6%), CTND5110  (81,3%),
CIND1606  (78,5%), CTND2303  (78,1%),
CINDO0103  (74,4%), CINDO0801  (72,5%),
CINDO0201 (82,5%), CTNDO0304 (72,5%) va

CINDO0104 (70,6%) (Bang 1).

Co ché doi khang ctia VKVR c6 thé lién quan
toi canh tranh dinh dudng va noi & hay tiét enzyme
phan hiy vach té bao ndm hodc tit ca cac co ché
tren — doi khang phoi hop: Tiét khang sinh, tao
men phan giai, canh tranh dinh dudong, noi cu tra
hay oxy v6i mam bénh [10, 11]. Qua két qua thi
nghiém két hop voi gia tri trung binh HSPK trén
70%, 4 dong vi khuén c6 trién vong ttc ché tot voi vi
khuén R solanila;: CTND1707 (77,5%), CTND5110
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(76,6%), CTND2303 (72,6%) (Hinh 1) wva
CTNDO0201 (71,4%) duoc str dung & thi nghiém tiép
theo.

Hinh 1. Hinh anh cta chiing VKVR CTND2303 txc
ché nim R, solani & thoi diém 4 NSTN

3.3. Hiéu qua phong tri bénh 1& ¢ ré cay o6t
ctia mot s6 dong VKVR

Nhin chung, két qua ty 1é bénh cho thay cay ot
duoc xit Iy VKVR & hai thoi diém déu khac biét co
vy nghia. O thoi diém 10 NSLB, cac nghiém thtc xtt
ly VKVR c6 TLB khoang 12,5 - 25,0%, thap hon va
khac biet c6 y nghia so voi doi chimng nuoc cat
(75,0%). O thoi diém 20 NSLB, ty 1é bénh ciia cac
nghiém thuc xt Iy VKVR tang, dat khoang 37,5 -
62,5%, twong duong véi TLB nghiém thic doi
ching thuoc (37,5%), tiép tuc thap hon c6 y nghia
so voi TLB do6i chimg nuoc cat (87,5%) (Bang 2).

S6 lieu & bang 2 cho thay, chi s6 bénh cay 6t &
cac nghiém thue xtt Iy VKVR déu thap hon va khac
biét so véi d6i chimg nuoc cat. O thoi diém 10
NSLB, nghiém thtc thi nghiém chua xuat hién
bénh; cac nghiém thuc CTND1707, CTND5110,
CTND2303 va CTND0201 (lan luot 20,0%, 22,5%,
15,0% va 21,5%) c6 chi s6 bénh thap hon va khac
biét c6 y nghia so véi d6i chirng nudc cat (54,5%).
bén thoi diém 20 NSLB, chi s6 bénh cac nghiém
thuc xtt Iy VKVR tang, chiém ty lé khoang 28,5 -
47%, tuong duong y nghia thong ké voi doi chimg
thuoc (27,5%) va khac biét co y nghia so voi doi
chtmg nuoc cat (78,5%).

boi vai chi tiéu hiéu qua giam chi s6 bénh, &
thoi diém 10 NSLB, cac nghiém thie xtt Iy VKVR
dat khoang 58,7 - 72,5%, nhung van thap hon cé y
nghia thong ké & muc 5% so voi nghiém thic doi
chimg thuoc (dat 100%). Pén 20 NSLB, nghiém
thiee thi nghiém CTND2303 c6 hiéu qua dat 63,7%,
tuong duong v6i hiéu qua cta nghiém thac doi
chtmg thuoc (65,0%) (Hinh 2). Ba nghiém thic con
lai 1a CTND1707, CTND5110 va CTND0201 ti€ép
tuc thé hién hiéu qua thap hon so véi nghiém thitc
doi ching thuéc (Bang 2). Dong VKVR
CTND2303 duoc chon dé dinh danh.

Béng 2. TLB, chi s6 bénh va hiéu qua giam chi s6 bénh 1& ¢ ré cay 6t
do R solani gay ra qua cac thoi diém

Nehiom thie TLB (%) Chi s6 benh (%) Hlesdﬁ;l; o chi
10NSLB | 20NSLB | 10 NSLB | 20 NSLB | 10 NSLB | 20 NSLB
CTND2303 125a | 375a | 150a | 285a | 725a | 637h
CTND5110 250a | 500a | 225a | 390a | 587a | 503a
CTND1707 950a | 500a | 200a | 425a | 633a | 459a
CTND0201 950a | 625a | 21,5a | 470a | 601la | 40,1a
boi chimg thuoc 0,0a 375a 0,0a 275a 100,0 b 65,0 b
Déichimgnuoe |70 | g5y, | sa5b | 785b
cat
Mtrc y nghia * * * * * *
CV (%) 51,0 48,5 36,5 47,4 37,4 42,1

Ghi chu: Trong cung mot cot, nhimg sé co chir theo sau khdc nhau thi khac biét y nghia thong ké ¢

mute 5% (*); NSLB: ngay sau Idy bénh
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o inh 2._Hirih anh cda cay ortor cac nghiém thitc tai thoi diém 20 NSLB

A: nghiém thitc CTND2303, B: nghiém thirc doi ching nuroc cat

3.4. Két qua dinh danh dong VKVR

Trinh tu gene ITS ctia dong VKVR CTND2303
duoc so sanh voi trinh tw cia doan gene ITS cuia
cac chung vi khuan da biét trong ngan hang gene
ctia NCBI cho thay, chiung CTND2303 duogc xac
dinh c6 mtc do twong doéng rat cao (99%) voi
ching Bacillus subtilis. Theo Huang va cs (2017)
[12], B. subtilis S1-44 giup ttc ché su phat trién
nam K. solani & muc 42,3%, giup cay ot tang kha
nang hap thu lan, tao indole-3-acetic acid, tang sinh
khoi cho cay ot. Ngoai ra, vi khuan B. subtilis SL-
44 con giap cay 6t tich tu calose, ting noéng do
enzyme  peroxidase, catalase, superoxide
dismutase, polyphenol oxidase va phenylalanine
ammonia lyase [13]. Theo Varma va cs (2022) [2],
vi khudn B. subtilis (tc ché su phat trién in vitro
ctia ndm R solani khoang 34,81%. Tuwong tu, tai
Pakistan, Mateen va cs (2022) [14] da ghi nhan
mot dong VKVR (RB7) ¢6 kha nang tic ché su phat
trién soi ndm R solani & muic 54,81%, nhung
nghién ctru ndy van chua dinh danh dén loai.

4. KET LUAN

Tt 75 mau dat, 179 dong vi khuan da duoc
phan lap va tach dong. Két qua tuyén chon duoc 25
dong VKVR c6 kha nang doi khang nim R. solani.
Trong 25 dong VKVR, bon dong vi khudn la:
CIND1707 (77,5%), CTND5110 (76,6%),
CTND2303 (72,6%) va CTND0201 (71,4%) c6 kha
nang tc ché manh su phat trién ctia nAm R, solani.
Bon dong vi khuan nay déu thé hién hiéu qua tc
ché su phat trién bénh 16 ¢6 ré do ndim R. solani
gay ra trén cay 6t, thé hién qua TLB va chi s6 bénh
thap. Trong d6, dong CTND2303 c6 hiéu qua giam
chi s6 bénh dat 63,7%, twong dwong véi hiéu qua
ctia nghiém thic doi ching thuoc ¢ 20 NSLB.
Ching CTND2303 duoc xac dinh c6 mic do twong

dong gene ITS rat cao (99%) voi ching Bacillus
subtilis.
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ISOLATION AND SELECTION OF ANTAGONISTIC RHIZOBACTERIA AGAINST
Rhizoctonia solani CAUSING ROOT ROT IN CHILI

Le Thanh Toan'
1College of Agriculture, Can Tho University

Summary

Root rot caused by Rhizoctonia solani is a major disease and leads to severe damage in chili.
Therefore, research was carried out to isolate and select antagonistic rhizobacteria strains against
this disease. From 75 soil samples, 179 rhizobacteria strains were isolated and purified. The
selection results showed 25 strains having antagonistic traits against X solani. Among these 25
rhizobacteria strains, four antagonistic strains including CTND1707 (77.5%), CTND5110 (76.6%),
CTND2303 (72.6%) and CTND0201 (71.4%) had high inhibition efficacy against Rhizoctonia root
rot caused by K. solaniin chili, expressed by low disease incidence and severity. Among them,
the strain CTND2023 had efficacy at 63.7%, equivalent to pesticide control at 20 days after
inoculation. The strain CTND2303 had very high identification of gene ITS (99%) to strain

Bacillus subtilis.

Keywords: Rhizoctonia solani, chili, rhizobacteria.
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DAC DIEM SINH HOA VA KHA NANG
KHANG KHUAN CUA CAC CHUNG VI KHUAN LACTIC
PHAN LAP TU CA CHUA

Lé Qudc Viét!, Luu Minh Chaul, Tran Thi Giang',

Nguyén Ngoc Thanh!, Ha Thanh Toan!, Huynh Xuin Phong" "

TOM TAT

Nghién ctru nham muc tiéu xac dinh cac dic tinh sinh ly, sinh ho4 dic trung cac ching vi khuin
lactic duoc phan 1ap tir ca chua va khéo sat hoat tinh khang khuén d6i véi hai chiing vi khuédn chi
chi thi 1a Bacillus cereus va Escherichia coli bang phuong phap vach thang vuong goc. Két qua
cho thdy, c6 15/18 ching vi khuin thugc nhom vi khuén lactic. Két qua danh gia hoat tinh khang
khuin cta 15 chiung vi khuén lactic voi B. cereus cho thiy, khoang cach doi khang dao dong tir
13,67 + 3,79 mm dén 30,33 + 8,14 mm, trong d6 cé 4 chung thé hién tinh khang manh (>25 mm)
la TO15, TO16, TO24 va TO41. Hoat tinh khang £. coli thé hién & muc trung binh véi khoang
khang khuén tir 12,67 + 0,58 mm dén 18,00 + 2,65 mm, trong d6 4 chiing c6 hoat tinh khang
khuén cao 1a TO23, TO43, TO34 va TO31 (khoang khang khuin dao dong 16,00 - 18,00 mm).

Tte khoa: Dic tinh sinh hoc, doi khang, hoat tinh khang khuan, vi khuan lactic.

1. BAT VAN BE

Ngay nay, an toan thuc phidm la mot trong
nhitng chu dé cap thi€t va quan trong doi voi stec
khée cong dong. Viec nghién ctru cac phuong
phap mai @€ bao quan thuc phdm thay thé cho viéc
bdo quan bang cac chat hoa hoc 1a rat can thiét,
trong d6 phuong phap sinh hoc ngay cang dugc uu
tien bang cach st dung cac vi sinh vat, enzyme
hodc cac chat sinh hoc dé trc ché su phat trién cta
cac vi khuan gay hai, cai thién chat luong va gia
tang thoi gian bao quan cua thuc phdm [1]. Nhing
uu diém cua phuong phéap nay 1a giam st dung cac
chat bdo quan hoa hoc cé nguy co anh hudéng dén
stcc khée, qua trinh 1én men axit lactic, ciing nhu
g6p phan lam ting gia tri dinh duong va huong vi
ctia thuc phdm.

Vi khuén lactic 1a mot nhom vi khudn Gram
duong, té€ bao c6 hinh cau hoiac que, don hay
ghép chubi, oxidase va catalase am tinh, khong
sinh bao tt va khong di dong [2]. Vi khuén lactic
co thé phan loai theo nhiéu tiéu chi, nhu kha

''Vién Cong nghé Sinh hoc va Thuc phém,
Truong Dai hoc Can Tho
" Email: hxphong@ctu.edu.vn

nang chiu nhiét, kha nang st dung cac nguon cac
bon, kha ning tao ra cac san phdm phu khac
nhau trong qua trinh lén men [3]. Kha ning lén
men duwong thanh axit lactic 1a mot dac tinh quan
trong trong bao quan thuc phdm cta vi khudn
lactic vi axit lactic c6 tac dung tic ché su phat
trién chia cac vi sinh vat gady hu hong va bénh tat.
Vi khuén lactic c¢6 thé san sinh ra cac chat khang
khuidn nhu: Hydrogen peroxide, ethanol, axit
acetic, axit propionic va cac peptide khang khuan
hay bacteriocin. Cac chat khang khu4n nay c6 tac
dung tc ché su phat trién cua cac vi khuin gay
bénh [4]. Vi khuén lactic ciing c6 tac dung tot
cho sttc khée con nguoi va thuong duwgc cong
nhan 13 an toan vi chung cé thé cai thién heé tiéu
hoa, tang cuong hé mién dich, ngin ngtra cac
bénh nhiém trung va ung thu [5]. Vi vay, viéc
nghién ctru va x4c dinh cac chung vi khuén lactic
c6 kha nang khang khuén tir thuc ph4m mang lai
y nghia thuc tién va khoa hoc, nham tng dung
cac chung vi khuan c6 dac tinh tot trong ché bién
cing nhu bao quan thuc phdm an toan theo
huéng sinh hoc.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu

Muodi tam ching vi khuidn duoc phan lap tu
trai ca chua va 2 chung vi khuén chi thi (Bacillus
cereus ATCC 11778 va Escherichia coli ATCC
25922) duoc luu trir tai Phong thi nghiém Vi sinh
cong nghiép, Vién Cong nghé Sinh hoc va Thuc
phdm, Truong Pai hoc Can Tho.

Moi truong nuoi cay: MRS broth (De Man,
Rogosa va Sharpe; Hi Medig, An Do) va LB broth
(Luria - Bertani; Hi Media, An D9).

2.2. Phuong phap
2.2.1. Xdc dinh cdc dic diém hinh thai va sinh
Iy cia cdc ching vi khuan

Tang sinh 18 ching vi khuén trong 20 mL moi
truong MRS long & 37 °C trong 24 gio, sau d6 cay
cac chung vi khudn lén moi truong thach MRS
(1,5% agar) va t & 37 °C trong 48 gio.

Xdc dinh dic diém hinh thdi va t€ bdo vi
khudm Quan sat khuan lac (hinh thai, mau sac,
kich thudc) trén cac dia moi truong va dac diém té
bao (hinh dang) dudi kinh hién vi dién tx (vat kinh
X100) cta 18 ching vi khuén [6].

Kiém tra mot so ddc diém sinh Iy, sinh hoa ddc
trung cua vi khuan lactic:

Kha nang sinh enzyme catalase: Dua vao kha
nang tao bot khi (duong tinh) hay khong tao bot
khi (dm tinh) ctia cac chung vi khuin khi cho
khuén lac vao dung dich hydrogen peroxide 3%
[7].

Kha nang sinh enzyme oxidase: Dua vao kha
nang lam thay déi mau gidy loc c6 tdm thudc thir
tetramethyl -p - phenylenediamine dihydrochloride
1% ctia cac chiing vi khuén [8].

Kha nang di dong: Dua vao dac diém khong
chuyén dong cta vi khuén lactic, cdy mot duong
thang vao ong nghiém chtra moi truong MRS ban
dac (0,5% agar), quan sat duong cay sau 24 gio 01 &
37°C. Néu duong cdy lan rong trong moi truong
ching t6 vi khuin c6 kha nang di dong, nguoc lai
la khong c6 tinh di dong [9].

222 Khdo sat hoat tinh khang vi khuan cua
cdc ching vi khuan lactic

Phuong phap vach thang vuong goc duoc st
dung @€ kiém tra kha nang khang khuén cta cac
chung vi khuén lactic voi hai chiing vi khuin chi
thi 1a B. cereus ATCC 11778 va E. coli ATCC
25922 [10]. Pau tién, cac ching vi khudn lactic
khao sat duoc cdy doc theo mot duong thiang cod
chiéu rong khoang 0,5 cm trén dia MRS agar c6 b6
sung 0,2% (w/v) CaCO,, i & 37 °C trong 24 gi¢ cho
vi khuan phat trién. Tiép theo, khuén chi thi £. coli
va B. cereus sé duoc cdy theo cac vach ngang
vuong goc (chiéu rong 0,5 cm) véi vach vi khuin
lactic da moc tir duong cdy trude do (cay tir mép
dia petri vao trong) va ti€p tuc u ¢ 37°C trong 24
gi0. Khoang khang khuén duoc tinh bang cach do
ttr mép vach thang cdy vi khuén lactic dén vi tri
gan nhat ctia khudn lac ching vi khudn chi thi
phat trién trén moi truong thach [10]. Hoat tinh
khang khuin duoc xép hang 1a cao khi chiéu rong
khang khu4n >25 mm, trung binh 1a 12 - 25 mm va
thap <12 mm [11].

2.3. Xir li s3 lieu

Céc thi nghiém duoc tién hanh 14p lai ba lan,
s6 lieu duoc xtt 1i va vé biéu do biang phan mém
Microsoft Excel 2016 (Microsoft Corporation, Hoa
Ky). Két qua trinh bay l1a gia tri trung binh + do
lech chudn (SD). S6 liéu duoc xit Iy thong ké bang
phan mém Rstudio v.4.3.0 (Posit Software, Hoa
Ky). So sanh su khac biét gitta cac nghiém thic &
muc y nghia 5% (p<0,05) bang kiém dinh Duncan.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic diém hinh thai khuin lac va té bao
ctia cac ching vi khudn

Bang 1 va hinh 1 cho thay, 18 ching vi khuin
c6 su khac nhau vé mau séc, kich thudc khuén lac
khi cdy tréen moi truong MRS agar sau 48 gio. Mau
siac khuan lac gom: Trang trong (22,22%), trang
nga (33,33%) va trang duc (44,45%), trong do
khun lac mau trang duc chiém ti lé cao nhat. Mau
sic khudn lac dac trung cta vi khuédn lactic la
thuong c6 mau trang duc, trang trong hodc trang
nga, khudn lac dang tron, 16i c6 bia nguyén hoic
chia thuy [6].
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Béang 1. Bic diém khudn lac va té bao ctia 18 ching vi khudn

Chung vi . . o Kich thuéc Hinh thai
khuan Hinh thai khuén lac khuén lac (mm) té bao
TO12 Tron, trang trong, tron, 16i, bia 28-30 Hinh que ngén, don
nguyén
TO18,TOs2 |  Lrom trang trong, tron, [oi, bia 30-3,2 Hinh que dai, don
nguyeén
TO23 Tron, trang trong, tron, 10i, chia thuy 3,9-4,0 Hinh que dai, don
TO14, TO15, . . U ) . .
TO24, TO44 Tron, trang duc, tron, 101, bia nguyén 1,5-2,0 Hinh que ngan, don
TO:):I}(’)’:;O 34, Tron, trang duc, tron, 16i, bia nguyén 21-25 Hinh que ngan, két doi
TO41 Tron, trang duc, tron, 16i, bia nguyén 1,5-2,0 Hinh cau, két doi
TO16, TO42 | Tron, trang nga, tron, 16i, bia nguyén 2,5-35 Hinh que dai, don
TO43, TO51 | Tron, tring nga, tron, 16i, bia nguyén 1,0-2,0 Hinh que ngan, don
TO13, TO22 | Tron, trang nga, tron, 16i, bia nguyén 1,0-1,5 Hinh cau, két chudi

.NM

TLETN

A d e tep RS
.

Hinh 1. Khuén lac cia mét s6 chiing vi khu4n sau khi cdy trén méi tredng MRS agar bd sung 0,5%
CaCO; sau 48 giov 1 & 37°C

A: trdng trong - chung TO23, B: trang sita - chung TO41, C: trang nga - ching TO51.

Bén canh d6, khi quan sat dac diém hinh thai nhau, nhung hai hinh dang phé bién nhat 1a hinh
té bao ctia cac ching vi khudn c6 cac hinh dang que (bacilli) va hinh cau (cocci) [6]. Mat khac,
gom: Hinh que ngén, hinh que dai hodc hinh cau, hinh dang té bao ctia vi khuén lactic con phu thuoc
té bao co6 thé két doi hoac két chudi (Hinh 2). Vi vao loai, diéu kién moi truong va cach thic sinh
khuén lactic c6 thé c6 nhiéu hinh dang té bao khac  san ctia chung [12].
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Hinh 2. Hinh dang t€ bao ctia cac chiing vi khu4n quan sat duéi kinh hién vi & vat kinh X100
A: ching TO31 - que ngan, B: ching TOI16 - que dai, C: chiing TO41 - hinh cau.

3.2. Dic diém sinh ly, sinh ho4 ctia cac ching
vi khuin

Kha niang phan giai CaCO,: Vi khuén lactic 1a
mot nhom vi khudn c6 kha nang phan giai CaCO,
tréen moi truong MRS agar. Khi vi khudn lactic
phat trién tréen MRS agar, ching chuyén hoa
glucose va tiét ra cac axit httu co (cht yéu la axit
lactic) lam giam pH ctia moi truong. Cac axit nay
tac dung voi CaCO; va chuyén hoa thanh mudi

canxi, CO, va H,0, do @6 viing phan giai cang rong
thi kha nang sinh axit ctia ching vi khuén lactic
cang cao [2], [4]. Két qua cho thiy, trén bé mat
moi truong xuat hién ving sang trong nén co su
hién dién cta vi khuan sinh axit (Hinh 3). Trong
nghién cttu nay, 18 ching vi khudn khi cdy trén
moi truong MRS agar c6 bd sung 0,5% (w/v)
CaCO, déu c6 kha nang tao viing phan giai trén bé
mat moi truong.

Hinh 3. Chiing vi khuidn TO13 (A) va TO44 (B) phan giai CaCO,
tao viing phan giai trén moéi truomg thach MRS

Nhuém Gram: Pay la mot phwong phap phan
loai vi khudn dua trén cu tric ctia té bao, vi khuin
Gram duong c6 ham luwong peptidoglycan trong vo
té bao cao hon, trong khi vi khudn Gram am cé

ham luong phospholipid cao hon. Két qua cho
thay, tat ca 18 chiing vi khuidn déu bat mau xanh
tim ctia phdm nhudém crystal violet, chung to
chung déu 1a vi khudn Gram duong (Bang 2).

Bang 2. Két qua thir n

ghiém cac dic tinh sinh ly, sinh hoa cia 18 chiing vi khuin

Chung vi khuan Nhuom Gram Thir pghlem Thirnghiém | Kha I}ﬁng di
oxidase catalase dong
TO12, TO14, TO15, TO16,
TO23, 7024, TO31, TO34, G d ) ] ]
TO35, TO41, TO42, TO43, | - om duons
TO44, TO51, TO52
TO13, TO18, TO22 Gram duong - + -

Ghi chii: (+): Duong tinh; (-): Am tinh.
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Thit nghiém oxidase: Cytochrome oxidase la
mot enzyme tham gia vao qua trinh ho hap cuta vi
khuén va co thé duoc stt dung lam chi thi phan loai
vi khudn. Khi vi khudn c6 enzyme cytochrome
oxidase, thudc thit khong mau bi khtt sé tré thanh
san phdm c6 mau xanh. Két qua cho thay, 18
ching vi khudn déu am tinh véi oxidase, tirc la
khong c6 su xuat hién ctia mau xanh trén gidy loc
c6O tdm tetramethyl - p - phenylenediamine
dihydrochloride 1% sau 10 giay (Hinh 4). Diéu nay
chimg té 18 ching vi khuin phan lap duoc tir ca
chua khong c6 enzyme oxidase (Bang 2).

Thtt nghiém catalase: Két qua cho thay, 15
chung vi khu4n khong c6 hoat tinh catalase. Tuy
nhién, 3 ching vi khuidn (TO13, TO18, TO22)
duoc xac dinh 1a c6 hoat tinh catalase vi cé su xuat
hién cta bot khi trong dung dich (Hinh 4). Thk
nghiém catalase duoc st dung dé phat hién viéc
san xudt enzyme catalase trong vi sinh vat do
catalase ddy nhanh qua trinh phan hay hydrogen
peroxide thanh nudc va oxy. O cac sinh vat gay
bénh, enzyme catalase bao vé ching khoi tac hai
oxy hoa va diéu nay co lién quan dén kha nang gay
bénh ctia vi sinh vat.

Oxidase (-)

Catalase (+)

Hinh 4. Mau thit nghiém oxidase va catalase ctia ching vi khudn TO52 (A) va TO13 (B)

Ky hiéu (©): Am tinh; (+): Duong tinh.

Thit nghiém kha nang di dong: Di dong 1la mot
dac tinh quan trong cta vi khuén, lién quan dén
kha ning gan bam dinh va chuyén dong trong moi
truong. Két qua quan sat cho thdy, 18 chung vi
khuén déu khong c6 kha nang di dong. Pay 1a mot
trong cac dac diém giup phan biét cac chiung vi
khuén lactic, khi chung da thich nghi v6i moi
truong lén men va khong can di chuyén dé tim
kiém nguén dinh duéng.

|

A B

Hinh 5. Puong cdy ctia chiing vi khuidn
TO44 (A) vaTO16 (B) trong moi truomg MRS
ban dic (0,5% agar)

Dua vao cac két qua quan sat thi nghiém
nhuom Gram, tht nghiém oxidase, catalase va kha
nang di dong da xac dinh dwoc 15/18 chiung vi
khuén phan 1ap tur trai ca chua phu hop cac dac
diém sinh ly, sinh hoa cta vi khuan lactic (Gram
duong, oxidase va catalase am tinh, khong di
dong) la cac chung: TO12, TO14, TO15, TO16,
TO23, TO24, TO31, TO34, TO35, TO41, TO42,
TO43, TO44, TO51 va TO52. Két qua nay tuong tu
voi két qua nghién ctru ctia Sajur va cs (2007) [13],
da phan 1ap duoc 35 ching vi khuan lactic tir nhiéu
mau nuodc sot ca chua va tit ca cac ching LAB
phan lap duwoc la Gram duwong, am tinh voi
catalase, khong sinh bao ttt, t€ bao khong di dong.
Nghién ctu cia Wu va cs (2014b) [14] ctng cho
thay, su da dang cua vi khuén lactic co trong trai
ca chua khi phan lap duwoc 108 ching vi khudn
lactic véi cac loai duoc xac dinh nhu: Lactobacillus
harbinensis, L. manihotivorans, L. helveticus, L.
camelliae, L. pontis, L. amylovorus, L. hilgardii, L.
panis, L. vaginalisva L. rapi.
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3.3. Kha niing d6i khang véi vi khudn Gram
duong

Kha nang khang vi khuan B. cereus (vi khuin
Gram dwong gay bénh thuwong gap trong thuc
pham) cta 15 ching vi khuén lactic dwoc danh gia
bang phuong phap vach thang vuong géc thong
qua viéc xac dinh khoang cach ving tc ché cta
cac chung vi khuén lactic trén moi treong nudi cay
chtta B. cereus. Két qua cho thay, c6 4 ching vi
khuan lactic thé hién hoat tinh khang B. cereus
manh (+++) 1a TO15, TO16, TO24 va TO41, voi
vung tc ché déu lon hon 25 mm, khac biét cé y

nghia thong ke (p<0,05) voi 11 ching con lai
(Bang 3). Trong d6, chung TO15 c6 tinh khang
cao nhat 1a 30,33 + 8,14 mm (Hinh 6A). Cac chiing
TO12, TO14, TO23, TO31, TO34, TO35, TO42,
TO43, TO44, TO51 va TO52 c6 hoat tinh khang B.
cereus & muc trung binh (++), véi duong kinh
vung tc ché dao dong tir 13,67 + 3,79 mm dén
23,67 £ 5,51 mm. Riéng ching TO14 c6 hoat tinh
khang khuédn thap nhat duoc ghi nhan la 13,67 +
3,79 mm (Hinh 6B). Két qua cho thay, tiém ning
ctia cac ching vi khuén lactic trong viéc kiém soat
st phat trién ctia B. cereus trong thuc pham.

Béng 3. Hoat tinh khang Bacillus cereus ctia cac chiing vi khuén lactic

STT Chiing Khoang cach khang khu4n (mm)’ Tinh khang khu4n?
1 TO12 14,33 + 0,58 % ++
2 TO14 13,67 +3,79° +
3 TO15 30,33+8,14* +++
4 TO16 26,00 + 4,58 +++
5 TO23 23,00 + 2,00 ™ ++
6 TO24 25,67 + 0,58 +++
7 TO31 23,33+ 0,58 ™ ++
8 TO34 20,67 + 1,53 P ++
9 TO35 20,00 + 2,00 bede ++
10 TO41 25,33 + 5,03 % +++
11 TO42 20,67 + 1,15 > “
12 TO43 23,67 + 5,51 ™ ++
13 TO44 20,00 4 1,00 bete “
14 TO51 17,67 + 1,53 <t +
15 TO52 18,33 + 2,52 cde +

Ghi chu:? Gi4 tri trung binh cua ba Ian Iap lai trong cung mot cot cé mau tir theo sau giong nhau thi
khdc biét khong y nghia vé mat thong ké ¢ muc y nghia 5%. ° Tinh khang khuan: (+): thap, khodng cdch
khang khudn < 12 mm; (++): trung binh, khodng cdch khing khuan tir 12 — 25 mm; (+++): cao, khodng
cdch khang khuan > 25 mm [11].
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Vi khuén lactic c6 thé tic ché su phat trién ctia
cac vi sinh vat khac bang cach bai tiét cac san
phdm chuyén héa nhu: Axit hitu co, hydrogen
peroxide, diacetyl va bacteriocin. Bacteriocin co

kha nang pha hay té bao chat ctua cac vi khuin
khac va mang té bao tré nén khong 6n dinh va gay
ra su ly giai t€ bao [4].

Hinh 6. Khoang cach khang khudn (k) ctia chting vi khuén lactic TO15 (A)
va TO14 (B) véi B. cereus (Bc)

Theo Huligere va cs (2023), khi danh gia hoat
tinh khang khudn cta 7 ching vi khuin lactic
duoc phan 1ap tir cac san phdm bot lén men voi
mot s6 mam bénh 1a vi khudn Gram duong cho
thay, cac ching vi khuén lactic déu c6 tiém nang
chong lai cic mam bénh thttr nghiém nhu
Micrococcus  Iuteus, Bacillus cereus va
Staphylococcus aureus [15].

3.4. Kha niing ddi khang véi vi khudn Gram am

Két qua danh gia kha nang khang vi khuin chi
thi £ coli ctia 15 chiing vi khuén lactic thé hién
trong bang 4. Tat ca 15 chung LAB déu thé hién
hoat tinh khang v6i £. coli & muc trung binh (++)
voi khoang khang khuén tir 12,67 + 0,58 mm dén
18,00 + 2,65 mm. Bon ching c6 kha nang khang

cao nhat la TO23, TO43, TO34 va TO31, voi
khoang cach vung khang khudn trong khoang
16,00 - 18,00 mm va khac biét khéong c6 y nghia
thong ke (p>0,05), lan lwot 1la 18,00 + 2,65 mm
(Hinh 7A), 16,67 + 0,58 mm, 16,33 = 0,58 mm va
16,00 £ 00 mm. Cac chung TO12, TO14, TO15,
TO16, TO24, TO35, TO41, TO42, TO44, TO51 va
TO52 c6 khoang cach tc ché E. colitir 12,67 + 0,58
mm dén 15,67 + 0,00 mm, trong d6 2 chung co
hoat tinh khang vi khuan E. coli thap nhat 1a TO44
(12,67 £ 0,58 mm) va TO35 (12,67 + 1,15 mm)
(Hinh 7B). Két qua cho thdy, tiém ning tng dung
ctia vi khuén lactic trong viéc ngan chian su phat
trién ctia E. coli, vi khudn gay bénh duong tiéu hoa
phé bién & nguoi va dong vat.

Bang 4. Hoat tinh khang Escherichia coli ciia cac ching vi khuén lactic

STT Ching Khoang cach khang khudn (mm)® | Tinh khang khuin®
1 TO12 14,67 + 1,15 bedef ++
2 TO14 13,33 + 2,08 ++
3 TO15 14,33 + 1,15 e +
4 TO16 15,67 + 0,58 Pede ++
5 TO23 18,00 £2,652 ++
6 TO24 14,33 + 0,58 Pedef ++
7 TO31 16,00 = 0,00 < +
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8 TO34 16,33 + 0,58 ¢ +
9 TO35 12,67+ 1,15 +
10 TO41 13,67 + 1,53 % +r
11 TO42 14,67 + 1,15 et +
12 TO43 16,67 + 0,58 +r
13 TO44 12,67 + 0,58 f +r
14 TO51 15,00£1,00 bedef ++
15 TO52 14,00+1,00 <tef ++

Ghi chu:? Gi4 tri trung binh cua ba Ian Iap lai trong cung mot cot cé mau tir theo sau giong nhau thi
khdc biét khong y nghia vé mat thong ké ¢ muic y nghia 5%. ° Tinh khang khuan: (+): Thap, khodng cdch
khang khuidn < 12 mm; (++): Trung binh, khodng cdch khing khuan tir 12 - 25 mm; (+++): Cao, khodng

cadch khang khuan > 25 mm [11].

Hinh 7. Khoang cach khang khuén (k) cia ching vi khuin lactic TO23 (A) va TO44 (B) véi E. coli (Ec)

Két qua nghién ctru nay tuwong tuw voi két qua
nghién ctru ctia Nguyén Thi Lam Poan (2018),
nghién cttu kha ning khang khuan cta 12 ching
vi khudn lactic cho thay, 6 ching (T1.3, D4.3,
D5.5, M8.1, M9.5 va M9.8) déu thé hién tinh
khang vi khudn gay bénh, trong do c6 4 ching
T1.3, D5.5, M8.1 va M9.8 c6 kha nang khang 3
chung vi khuin gay bénh trong thuc phdm nhu
Listeria monocytogenes, Salmonella typhimurium
va Escherichia coli [12].

Vi khuan lactic duoc xem la mot nhan to6 quan
trong c6 tac dung khang khuin doi véi cac mam
bénh tiém 4n trong thuc phdm (Escherichia coli,
Listeria  innocua, Listeria  monocytogenes,
Pseudomonas aeruginosa, Staphylococcus aureus
va Salmonella Typhimurium) nh¢ vao dac tinh san
sinh axit hitru co va bacteriocin hién dién & hau hét

cac chung vi khuan lactic. Trong do, c6 thé dén
cac chang thuoc Lactobacillus, Pediococcus,
Leuconostoc, Weisella va cac ching nay thuong
duoc tim thay trong cac san phdm lén men truyén
thong [16].

Bén canh do, két qua nghién ctu ciing chi ra
15 chung vi khuédn lactic c6 muc d0 khang vi
khu4n Gram duong (B. cereus) tot hon vi khuin
Gram am (Z. col), khi c6 4/15 ching thé hién tinh
khang manh khi c6 khoang cach vung tc ché cao
hon 25 mm. Diéu nay c6 thé giai thich rang, cac
peptide chong vi khuidn, thuong duoc goi la
bacteriocin do vi khuan lactic tiét ra cé tac dung
chinh 1a tc ché su tong hop mang sinh hoc. Tuy
nhién, cau trac mang té€ bao vi khudn Gram am c6
mot lop mang ngoai phuc tap hon so voi vi khuin
Gram duong, 16p mang ngoai nay co thé ngin
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chan cac hop chat khang khudn (bacteriocin, cac
axit béo chudi ngan, axit lactic va axit formic...) tir
vi khuén lactic ti€p can véi chung [17], [18].

4. KET LUAN

Nghién cttu da xac dinh duoc 15/18 ching vi
khuén phan 1ap tir ca chua 1a vi khuan lactic dua
vao cac dic diém hinh thai va dac tinh sinh hoa
dac trung cta vi khuédn lactic. Bén canh do, 15
ching vi khuén lactic déu c6 kha nang tc ché caa
doi voi B. cereus va E. coli & cac muc do khac
nhau. Trong d6, 4 ching vi khuidn TO15, TO16,
TO24, TO41 thé hién tinh khang khuan tot voi B.
cereus va 4 chung vi khuian TO23, TO31, TO34,
TO43 thé hién tinh khang khuén tot voi £ coli
Két qua da xac dinh duoc cac dac tinh sinh hoa va
kha nang Kkhang vi sinh vat gay bénh ctia cac
chiing vi khudn phan 1ap nham dinh huéng nghién
ctru ti€p theo dé€ dinh danh loai cting nhu xac dinh
diéu kien sinh chat khang khuan, tir d6 tng dung
trong ché bién va bao quan cac san phdm lén axit
lactic.
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DETERMINATION OF BIOCHEMICAL CHARACTERISTICS AND ANTIBACTERIAL ACTIVITY OF
LACTIC ACID BACTERIA ISOLATED FROM TOMATOES
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Summary

This study aimed to identify lactic acid bacteria strains from tomatoes using physiological and
biochemical characteristics, and to evaluate the antibacterial activity of these lactic acid bacteria
against 2 indicator bacteria (Bacillus cereus and Escherichia col]) using the perpendicular
“streak-line” method. The results showed that 15/18 bacterial strains belonged to the lactic acid
bacteria. The antibacterial activity of 15 lactic acid bacteria strains against B. cereus showed that
the inhibition zone ranged from 13.67 £+ 3.79 mm to 30.33 + 8.14 mm, of which 4 strains showed
strong resistance (>25 mm) were TO15, TO16, TO24 and TO41. Besides, the antibacterial activity
against E. coli also showed an average level with the inhibition zone from 12.67 £ 0.58 mm to
18.00 + 2.65 mm, of which 4 strains with high antibacterial activity were T023, TO43, TO34 and

TO31 (inhibition zone around 16.00 - 18.00 mm).

Keywords: Antibacterial activity, antagonism, biological characteristics, lactic acid bacteria.

Ngudi phan bién: TS. Poan Thi Kiéu Tién
Ngay nhéan bai: 20/10/2023

Ngay thong qua phan bién: 15/11/2023
Ngay duyét dang: 30/11/2023

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2023 29



KHOA HOC CONG NGHE

NGHIEN CUU TRICH LY POLYPHENOL VA XAC DINH
KHA NANG KHU GOC TU DO TU TRAI CAU TRANG
(Veitchia merrillii Wendl.)

TOM TAT

Tran Xuan Hién" ", Lé Thi Thay Hing!

Thanh phan cac hop chat cé hoat tinh chéng oxy hda cua trai cau trang (Veitchia merrillii
Wendl.) hién nay van chua cé nhiéu nghién ctru. Nghién cttu nay duoc thuc hién nham khao sat
anh hudng cta néong do ethanol, ty 1é thit trai cau/dung dich ethanol, nhiét do va thoi gian trich ly
dén ham luong polyphenol téng s6 (TPC) va hoat tinh khang oxy hda tir trai cau trang. Két qua
khéo sat cho thdy, tai nong do ethanol 50% (v/v), ty 1é thit trai cau/dung dich ethanol thich hop la
1/5 (w/v), nhiét do trich ly 60°C va thoi gian 60 phut thu nhan dich trich ly tir trai cau trang dat
TPC 1a 8,11 + 0,24 mgGAE/g va kha nang khtt goc twr do DPPH (2,2-diphenyl-1-picrylhydrazyl) 1a
82,01 + 3,08% voi gia tri IC50 dat 6,351 mg/mL. Nghién cttu ndy gép phan cung cap dan lieu khoa
hoc vé trai cau trang, dic biét cho nganh cong nghé thuc phim.

Tt khoa: Khd nang khir goc tir do DPPH, polyphenol, trdi cau trang, trich Iy.

1. AT VAN BE

Cay cau trang (Veitchia merrilli Wendl.) 1a
loai cay dugc trong nhiéu & Viet Nam, thuong
dung lam cay canh, bong mat xung quanh nha.
Thit trai cau c6 nhiéu tng dung trong cudc song,
thuong duogc st dung trong y hoc dan gian dé diéu
tri cac bénh khac nhau, cé tac dung da dang doi
voi hé tieu hoa va chuyén hoa thic an trong co thé
con nguoi [1]. Ngoai ra, cau trang con cé tac dung
giam cholesterol huyét tuong téi 25% do tc ché
enzyme acetyl co-enzyme acyltransferase duong
ruot va cholesterol esterase tuy, dan dén giam hap
thu cholesterol [2].

Trong thit trai cau chita 50 - 60% duong; 15 -
17,7% chat béo; 15% hop chat phenolic; 0,2 - 0,3%
alkaloid; calcium (0,05%), phosphor (0,13%), sat
(1,5 mg/100 g); vitamin B6 (286,9333 mg/100 g),
vitamin C (416,2 mg/100 g) [3]. Nhiéu nghién ctu
cho thdy thanh phan trong thit trai cau c6 kha
nang gidp ngan ngtra cac bénh rang miéng, cac
alkaloid két hop mot s6 nguyén liéu ti nhién khac
tao chat khang oxy hoda diung lam my phdm, thuoc
chong bénh tram cam, cao huyét ap... [3]. Bén

' Khoa Néng nghié¢p & TNTN, Truong Dai hoc An Giang,
DPai hoc Quoc gia thanh pho H6 Chi Minh
" Email: txhien@agu.edu.vn

canh do, polyphenol 1a nhoém chat khang oxy hoa
c6 kha nang ngan chan cac chudi phan tng day
chuyén bang cach phan tng truc tiép véi goc tu do
va tao thanh mot goc tu do mdi bén hon, hodc
ciing co thé tao phuc voi cac ion kim loai chuyén
tiép von 1a xuc tac cho qua trinh tao goc tu do [4].
Cac hop chat polyphenol duoc biét nhu chat chong
oxy hoa va ching c6 thé “nhat” cac goc tu do duoc
tao thanh trong co thé do anh huong cua céac tac
nhan cé hai tir moi truong song, 1a nguyén nhan
gay ra cac qua trinh oxy hoa phan tit sinh hoc, dan
dén lam hong cac té bao va gay ra nhing thay doi
cau trac mo [5].

Hién nay, da c6 nhiéu cong trinh nghién ctru
vé qua trinh chiét, tach hay xac dinh thanh phan
hoa hoc, cau trac cua cac hop chat chinh trong thit
trai cau nhung chua c6 hé thong. Tir thuc té trén,
dé co co sé khoa hoc, tién hanh nghién cttu nhim
danh gia cac thong s6 anh hudéng dén kha nang
trich Iy TPC va kha nang khtt goc te do c6 trong
thit trai cau. Két qua nghién cttu sé cung cap dir
lieu khoa hoc vé diéu kién trich ly thit trai cau dé
thu dugc ham luong polyphenol va kha nang kh
goc tu do cao nhat.
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2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén liéu va héa chat

Trai cau traing (Veitchia merrillii Wendl.) thu
nhan truc tiép vao budi sang (7 - 9 gio), thu hoach
voi nhimg trai da chuyén sang mau d6 (thu hoach
30 trai/cay). Trai cau trang sau khi thu hoach dat
trong thung carton van chuyén vé phong thi
nghiém trong ngay va bao quan ¢ diéu kién nhiét
do phong (30 - 32°C). Tiép theo, trai cau trang
duoc rtra sach, tach vo va cho vao thiét bi nghién
(Pulper Finisher), thu thit cau nghién (paste cau).
Paste cau sau do duoc trit trong ta dong (-18°C)
cho cac thi nghiém thuyc hién.

Ethanol 99,7% (Viéet Nam) va cac hoéa chat
phan tich khac nhu acid gallic chuidn (Sigma),
thuoc thir Folin-Ciocalteu (Merck), 2,2-diphenyl-1-
picrylhydrazyl (DPPH) (Merck) cung cap tit Cong
ty Hoa chat mién Nam Chi nhanh Can Tho.

Chudn bi dich trich ly paste cau: Paste cau sau
khi ra dong duoc nghién min. Luong mau stt dung
cho moi chi tiéu phan tich 1a 10 g. Cac mau duoc
trich ly & bé diéu nhiét 6n dinh. Cac yéu t6 anh
hudng dén qua trinh trich ly nhu nong do ethanol
(35 - 55%), ty 1é paste cau/dung dich ethanol (1/3 -
1/7 w/v), nhiét do (45 - 65°C) va thoi gian thay
phan (15 - 75 phut) duoc lan luot khao sat. Dich
sau khi trich ly loc va thu dich loc stt dung dé xac
dinh (TPC), kha ning khit goc tu do DPPH va xac
dinh gia tri IC50.

2.2. Cac chi tiéu phan tich va xtr Iy s6 liéu

Ham luong phenolic tong s6 duoc xac dinh boi
phuong phap Folin-Ciocalteu [6] bing cach xay
dung duong chuén véi axit gallic (GA). TPC duoc
biéu dién theo miligam duong luong axit gallic
trén g chat kho (mg GAE/g). Hoat tinh khang oxy
héa dugc danh gia dua trén kha nang trung hoa
goc tur do thong qua phan tmg mat mau tim cda
dung dich 2,2-diphenyl-1-picrylhydrazyl (DPPH)
trong methanol trén co sé phuong phap cia Anshu
va cs (2011) [7] dung duong chuédn biéu dién moi
twong quan gitta % hoat tinh loai goc te do cua
DPPH va noéng d6 mau khac nhau. Dua vao
phuong trinh duong chuidn moéi tuong quan gitta
phan tram loai trir goc tw do cia DPPH véi cac
nong do khac nhau dé xac dinh gia tri IC50.

Nghién ctru anh huéng cia cac diéu kién trich
ly duoc thuc hién trén nguyén tac khi nghién ctru
anh huong ctia yéu to nao thi yéu to do thay dai,
c6 dinh cac yéu to con lai. Thi nghiém sau ké thita
két qua cta thi nghiém truoc. Tat ca cac thi
nghiém déu duoc thuc hién lap lai ba lan. Két qua
thuc nghiém duoc phan tich bang phian mém
Statgraphics Centurion 15.2.11.0. Phan  tich
phuong sai ANOVA véi kiém dinh LSD duoc sit
dung dé xac dinh su khac biét y nghia (p<0,05)
gitta cac nghiém thttc va phan mém Sigma Plot
10.0.54 dugc str dung ve do thi.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh huéng ndng do dung méi ethanol

Nghién ctru khéo sat anh huéng ctia néng do
ethanol dén kha nang trich ly cac hop chét cé hoat
tinh chong oxy hoéa cta dich qua véi nong do thay
déi tir 35 - 55% (v/v). Cac yéu t6 khac qua trinh
trich ly duoc c6 dinh nhu nhiét do 45°C, thoi gian
15 phat voi ty 1é paste cau/dung dich ethanol 1/3
(w/v). Két qua & hinh 1A cho thay, khi thay doi
noéng do ethanol thi polyphenol tong so ciing thay
déi theo, khi ting nong do ethanol, polyphenol
téng so6 cta thit trdi c6 xu hudéng ting dan.
Polyphenol téng s6 dat cao nhat (7,18 + 0,13
mgGAE/g) khi 50% (v/v) ethanol duoc st dung.
biéu nay co thé thay, khi nong do ethanol bao hoa
thi van toc phan tmg sé khong thay ddi, vi vay khi
tiép tuc tang nong do ethanol thi polyphenol tong
so cua dich qua van khong thay ddi va két qua nay
ciing twong tu nhu két qua nghién ctu cha
Galanakis va cs (2013) [8] trich ly polyphenol
bang dung méi ethanol tir dau oliu.

Ngoai polyphenol téng so6 ra, phuong phap loai
goc tu do bang DPPH duoc lwa chon dé dong danh
gia kha nang khang oxy hoa cta dich qua vi DPPH
la phuong phap kha don gian, cho két qua nhanh
c6 tinh 6n dinh va la phuong phap pho bién mang
tinh chat sang loc tac dung khang oxy hoda cac
chat khang oxy hoa [9]. Két qua tir hinh 1A ciing
cho thay, khi trich ly bang ethanol véi cac nong do
khac nhau thi kha nang khang oxy hoéa ciing thay
d6i theo. Khi néong d¢ ethanol ting tir 35 - 45%
(v/v) thi kha nang bat goc tu do cta dich trich ly
cing tang tir 68,84 + 2,63% 1én 69,79 + 1,35. Dac
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biét, gia tri IC50 cho biét nong do ma tai d6 dung
moi ethanol c6 kha nang loai 50% goc tuw do DPPH,
vi vay, IC50 thuong duoc dung dé so sanh kha
nang loai goc tu do cta cac chat khang oxy hoa;
gia tri IC50 cang nho, kha nang loai trir goc tu do
cta thit trai cau trich ly cang manh. Két qua phan
tich polyphenol téng s6 & cac nghiém thitc c6 mai
tuong quan nghich gitra polyphenol téng s6 va kha
nang loai goc tu do thong qua gia tri IC50 voi R? =

0,982 (Hinh 1B). Khi polyphenol téng s6 & cac
nong do ethanol khao sat cang cao, hoat tinh
khang oxy hda cang manh thi kha nang loai goc tu
do cia DPPH cang cao, nghia la IC50 cang nho
[10], gia tri IC50 giadm tir 8,039 mg/mL xudéng
6,685 mg/mL tuong tmg, khi thay d6i nong do
ethanol tir 35 + 55% (v/v). Dua vao cac két qua
phan tich trén, nong do t6i uu cho qua trinh trich
ly thit trai cau bang ethanol 1a 50% (v/v).
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Hinh 1. Anh huéng néng do ethanol dén TPC va kha ning khit géc te do DPPH (A)
va moi tuong quan gitta TPC-IC50 (B)

3.2. Anh hudng ty lé paste cau va dung dich
ethanol

Trong nghién cttu nay, anh huwong cua ty 1é
paste cau/dung dich ethanol lén polyphenol téng
s6 va hoat tinh khang oxy hoa cua dich trich ly
cing duoc khao sat & cac ty 1é khac nhau tir 1/3 -
1/7 (w/v). Cac yéu to khac duoc co dinh nhu nhiét
do trich ly 45°C va thoi gian trich ly 15 phat. Quan
sat trén hinh 2A thdy rang, ty 1é paste cau/dung
dich ethanol déu &nh huong dang ké dén
polyphenol téng so6, polyphenol tong so tang khi
tang ty lé paste cau/dung dich ethanol, & ty lé
paste cau/dung dich ethanol 1/5 (w/v) cho
polyphenol tong s6 cao gan bang voi ty 1é paste
cau/dung dich ethanol 1/6 va 1/7 1a 7,21 + 0,16
mgGAE/g.

Qua trinh hoa tan cac hoat chat sinh hoc vao
dung moi ethanol 1a mo6t qua trinh vat ly, khi luong
ethanol ting tao co hoi cho cac chat c6 hoat tinh
sinh hoc tiép xuc v6i ethanol, dan dén kha nang
thdm thau cao hon. Khi ty 1é nguyén lieu/dung moi
lom, nghia 1a c6 su khac biét gitra dung moi va chat
tan tré nén 16n, vi vay nhiéu hoat chat sinh hoc cé
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thé hoa tan néu luong dung moi duoc st dung
nhiéu hon [11].

Theo Tan va cs (2013) [12], ty 1é dung méi cao
tao diéu kién thuan loi trong viéc trich ly hop chat
polyphenol, diéu nay hoan toan phu hop voi két
qua thu duoc: Khi thay déi ty lé paste cau/dung
dich ethanol thi kha nang khang oxy hoéa dich qua
ciing thay déi, ty lé thit trai cau/dung dich ethanol
tang tr 1/5 - 1/7 (w/v) thi kha nang khtr goc tue do
dich trich ly cting tang theo, tir 72,647 + 2,34% lén
73,38 + 1,84%. Két qua nay phu hop véi nguyén tac
truyén khoi ma dong luc cho khoi luong chuyén
khoi duoc coi 1a gradient nong do gitta chat ran va
dung moi.

Ty 1é dung moéi cao cé thé thuac ddy gradient
néng do cang tang, dan dén tang téc do khuéch
tan cho phép qua trinh trich ly chat ran bang dung
moi duoc tot hon [11]. Ngoai ra, co hoi cia cac
thanh phan c6 hoat tinh sinh hoc tiép xtc véi dung
moi trich ly duoc mé rong khi gia ting luong dung
moi, dan dén ting hiéu suat trich ly, tuy nhién,
luong cac thanh phan c6 hoat tinh sinh hoc sé
khong tiép tuc tang khi da dat duoc su can bang
[13]. Mat khac dua vao hinh 2B ciing cho thay,
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gitta polyphenol téng s6 va gia tri IC50 ciing cé
moi twong quan nghich, gia tri IC50 giam tir 6,309
mg/mL xudng 6,488 mg/mL, voi gia tri R* cia
phuong trinh hoi quy kha cao (0,976), két qua
khao sat moéi twong quan nay twong tu nhu cac
nghién ctru trén dich chiét mot vai loai thuc vat
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khac da duoc cong bo [14]. T két qua két luan
duoc ty 1é paste cau/dung dich ethanol tir 1/5 -
1/7 1a khoang t6i wu cho qua trinh trich ly, do dé
ty lé paste cau/dung dich ethanol la 1/5 (w/v)
duoc xem 1a phu hop vé ca tinh ky thuat 1an kinh
té va duoc chon cho budc nghién cttu ti€p theo.
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Hinh 2. Anh huéng ty 1& paste cau/dung dich ethanol dén TPC va kha niing khtt géc tiy do DPPH (A) va
mdi tuong quan TPC-IC50 (B)

3.3. Anh huéng nhiét do trich ly

Anh huéng cta nhiet do trich ly dén
polyphenol téng s6 va kha nang khtt goc tu do ciia
thit trai cau duoc khao sat voi nhiet do thay déi ti
45 - 65°C trong 15 phut, nong do ethanol 50% (v/v),
ty lé paste cau/dung dich ethanol 1/5 (w/v). Két
qua xt ly thong ké cho thay, nhiét do trich ly anh
hudng c6 y nghia dén polyphenol téng s6 va kha
nang khit goc tu do cta thit trai cau (p<0,05). Két
qua thé hién & hinh 3A cho thay, khi tang nhiét do
trich ly tir 45°C lén 60°C, polyphenol téng so va
DPPH ting len dang ké tir 7,25 + 0,36-7,68 + 0,48
(mgGAE/g) va 73,19 + 2,83 -78,71 + 3,14 (%) va dat
dinh cao nhéat & 65°C vdi polyphenol tong s6 1a 7,73
+ 0,25 mgGAE/g; DPPH 1a 78,69 + 1,38%, két qua
nay cting phu hop voi két qua nghién ctu cta
Robards (2003) [15]: trich ly & nhiét do 40 - 50°C
thi polyphenol tong so6 ting do toc do doi luu caa
dong lvu chat tang 1am toc do khuéch tan cac phan
tir vao dung moi tang. Ngoai ra, diéu nay cting co
thé duoc ly giai 1a khi ting nhiét do, kha nang
phan cat cta cac phan tt peptide ra moi truong
trich ly tot hon va vi vay thu nhan duoc nhiéu cac
chat hoat tinh chong oxy héa hon (polyphenol
nhiéu hon), do vay hoat tinh chéng oxy hda ciing
tang lén [12].
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Ngoai ra, theo Spigno va cs (2007) [16], nhiét
do trich ly tac dong dén kha ning hoa tan, toc do
truyén khoi va su 6n dinh cta cac hop chat
polyphenol. Miat khac, khi nhiét 6 tang cao, lam
tang toc do hoa tan, toc d¢ truyén khoi ciing nhu
giam do nhot va stc cang bé mat ctia dung moi
g6p phan lam cho ty 1é khai thac cac hop chat
polyphenol cao hon [17]. Duéi mot giéi han nhat
dinh, nhiét do cao lam tang hiéu qua trich ly do
tang cuong murc do khuéch tan va do hoa tan ctia
chat phan tich trong dung moi, gidam do nhot
dung moi, ting cuong su chuyén khoi va xam
nhap cia dung moéi vao ma tran vat liéu [12]. Su
dong gop ctia cac hop chat polyphenol dén kha
nang khang oxy hoa ctia cac loai thuc pham duoc
xac dinh tir moi teong quan gitta polyphenol téng
s6 va kha niang chong oxy hoa [18]. Trong nghién
cltu nay, moi twong quan gitta hoat tinh khang
oxy hoa (thé hién qua gia tri IC50) vd6i polyphenol
téng s6 duoc thé hién trén hinh 3B. Theo két qua,
gia tri R* cia phuong trinh hoi quy kha cao
(0,978), da cho phép khang dinh cac hop chat
polyphenol dong gop chinh vao kha nang chong
oxy hoda cho thit trai cau. Tir nhimg két qua dat
duoc, chon nhiét do trich ly 60°C cho nhimg thi
nghiém ti€p theo.
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Hinh 3. Anh hwéng ctia nhiét do trich ly dén TPC va kha ning khir goc tu do DPPH (A)
va mdi tuong quan gitra TPC-IC50 (B)

3.4. Anh hudng ciia thei gian trich ly

Qua trinh trich ly duoc thuc hién & mot so
thong s6 c6 dinh: Nong do ethanol 50% (v/v), ty 1é
paste cau/dung dich ethanol 1/5 (w/v), nhiét do
trich ly 60°C voi thoi gian trich ly thay déi tir 15 -
75 phut. Qua quan sat két qua nghién ctru thé hién
tren hinh 4A cho thay, thoi gian trich ly anh hudng
c6 y nghia dén ham luong polyphenol va kha nang
khtr goc tu do, polyphenol tong s6 va DPPH tang
lén nhanh chong theo thoi gian trich ly va sau dé
dat dén su 6n dinh voi su gia tang thoi gian trich ly
va dat dén dinh diém tuong tmg véi thoi gian 60
phut (8,11 + 0,24 mgGAE/g va 82,01 + 3,08%).
Thoi gian trich ly dai thi mitc do trich suat t6t dan
dén luong thanh phan c6 hoat tinh choéng oxy héa
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cua dich trich ly tang, tuy nhién khi mic d¢ trich
ly cang sau sac thi luong thanh phan c6 hoat tinh
chong oxy hoa cta trich ly c6 xu huoéng giam
(81,88% & 75 phut), nguyén nhan cé thé 1a do su
suy thoai ctia cac hop chat phenolic do su hién
dién cta oxy trong moi truong trich ly, két qua nay
cling c6 thé duoc giai thich bang dinh luat Fick
[19] vé su khuéch tan khi du doan trang thai can
bang cudi clung gitta ndong do chat tan trong ma
tran chat ran trong dung moi cé thé dat duoc sau
mot thoi gian nhat dinh. Theo Bharathi va cs
(2011) [9], khi x4y dung mo6 hinh mé ta qua trinh
tach chiét polyphenol tir 14 cay Avicennia marina
cho thay, thoi gian cting anh hudng c6 y nghia dén
ham luong polyphenol.
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Hinh 4. Anh huéng ctia thoi gian trich ly dén TPC va kha ning khit géc te do DPPH (A)
va moéi trong quan gitta TPC-IC50 (B)
Ngoai ra, trong nghién ctu nay, méi twong

quan gitra gia tri IC50 véi polyphenol téng s6 duoc
thé hién & hinh 4B, theo két qua thong ké cho
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thay, phuong trinh hoi quy c6 R?%= 0,973 kha cao tai
gia tri IC50=6,351 mg/mL, diéu nay c6 thé khang
dinh cac hop chat polyphenol dong vai tro chinh
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vao kha nang khang oxy hoa cua thit trai cau. T
nhimg két qua dat duoc, chon thoi gian trich ly 60
phut 12 toi vu nhat.

4. KET LUAN

Qua trinh trich ly trai cau tring bing dung
moi ethanol giup ting ham luong phenolic tong so
va tang kha nang khtr goc tu do. Diéu kién toi wu
cho qua trinh trich ly 1a xtt ly & nhiet do 60°C trong
thoi gian 60 phuat voi nong do dung moi ethanol
50% (v/v) va ty 1é paste cau/dung moi ethanol 1/5
(w/v). Véi diéu kién nay, polyphenol téng s6 va
hoat tinh khang oxy hoa cuta dich trich ly dat cao
nhat 1a 8,11 + 0,24 mgGAE/g va 82,01 + 3,08% va
c6 moi twong quan chat ché voi téng ham luong
polyphenol (gia tri IC50 6,35 mg/mL). Két qua cta
nghién cttu gop phan cung cip nhitng dan lieu
khoa hoc quy gi4 vé trai cau trang, c6 y nghia quan
trong trong viéc sir dung hiéu qua trai cau.
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EFFECTS OF EXTRACTION PROCESS ON TOTAL POLYPHENOL
CONTENTAND ANTIOXIDANT ACTIVITY OF ADONIDIA PALM FRUIT
(Veitchia merrillii Wendl.)

Tran Xuan Hien', Le Thi Thuy Hang'

! Faculty of Agriculture and Natural Resources, An Giang University (VNU-HCM city)
Summary

There have not been many studies assessing the composition of valuable bioactive compounds in
white areca palm (Veitchia merrillii Wendl.). This current study was conducted to investigate the
effects of ethanol concentration, areca nut/ethanol, temperature and extraction time on total
polyphenol content and antioxidant activity from the white areca nut. The results showed that at
an ethanol concentration of 50% (v/v), the appropriate ratio of areca nut/ethanol of 1/5 (w/v),
extraction temperature 60°C and extraction time of 60 minutes, the total phenolic content (TPC)
of 8.11 + 0.24 mgGAE/g, the DPPH free radical scavenging of 82.01 + 3.08% and IC50 value of
6.351 mg/mL were obtained. This study provides scientific data on the potential values of white

areca nut, particurlaly in the food industry.

Keywords: Adonidia palm fruit, DPPH radical scavenging, extraction, phenolics.
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Ngay nhan bai: 19/10/2023
Ngay thong qua phan bién: 15/11/2023
Ngay duyét dang: 5/12/2023

36 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2023



KHOA HOC CONG NGHE

ANH HUONG CUA DO CHIN THU HAI
DEN CHAT LUONG SAN PHAM MIT SAY DEO
Ta Thu Hang" ", Doan Thi Bac?

TOM TAT

Qua mit duoc thu hai & cac do chin sinh Iy khac nhau, bao gom cac cong thitc: Do chin 1: Khi qua
con cimg, khi 50% dién tich vé qua c6 mau xanh luc chuyén sang vang xanh, gai thua, bat dau
xuat hién thoang thoang mui thom dac trung; do chin 2: Khi qua bat dau mém, khi 100% vo qua
c6 mau vang xanh, gai phang hon, mui thom ngat dac trung; do chin 3: Khi qua mém hon, khi v
qua c6 mau vang sam, gai phang, mui thom dac trung diu di. Mit & cac cong thirc duoc so ché
tach doi mui, sdy bang cong nghé sdy lanh & nhiét do 50 + 2°C dén khi do 4m cta san phdm dat 15
- 17%. Két qua nghién ctru cho thay, mit thu hai & do chin 2: Khi qua bat ddu mém, 100% vé qua co
mau vang xanh, gai phang hon, mui thom xuat hién nhiéu hon c6 chat luong cam quan tét, git
duwoc mau sic, huong vi thom ngon va chat luong dinh duong it bi bién déi nhat trong qua trinh
bao quan. Mit sdy déo c6 mau vang sang, mau déu nhau, mui thom déc trung, mui mit dai, chat
lwong mit sdy déo tot nhat, chét lwong hoéa sinh it bi thay déi nhat, cAm quan tot nhat sau 3 thang
bao quan: Ham luong chat kho hoa tan tong sé 39,73°Bx; vitamin C 1a 66,54 mg%, ham luong axit
téng s dat 2,4%; ham luong duong téng so dat 33,13%; ham luong polyphenol dat 32,95 mg/100 g.
Chat luong cam quan dat 19 diém. Nhu vay, thu hai qua mit & do chin 2 phit hop cho san phim
mit say déo.

Tt khéa: Do chin thu hdi, chat lrong, mau sdc, qud mit, mit say déo, cong nghé siy lanh.

1. DAT VAN BE dung an tuoi la chinh. Sy canh tranh vé kinh té doi
- hoi chung ta luén da dang hoa san phdm, thay déi
san phdm dé chiém linh thi truong va phu hop véi
nhiéu doi tueong.

O Viet Nam, mit 12 loai cay an qua, cay ldy gb
duoc trong phé bién tir Bac vao Nam, trir nhitng
ving cao & mién Bac. Cay mit cé nang suat cao la ,
loai cay cho trai quanh nam voi san luwong cao nhat Hién nay, trén thi,tru(\mg c6 san phim mit sdy
vao thang 6 va thang 12 [1]. gion, tuy nhién mit sdy gion thi san phdm c6 tinh
chat gion cing, khong gan giong cdu triac ctia mui
mit troi. San phdm mit siy déo co cau trac dai, déo
gan giong mui mit tuoi, gitt duoc huwong vi thom
ngon, van gitr duoc cac yéu to6 nhu mau sic, thanh
phan dinh duong, vitamin va tinh chat san pham,
thoi gian bao quan lau...

Trong qua mit phan mui dung 4n twoi, sdy kho
va ché bién ra cac san phdm khac c6 gia tri dinh
duong cao. Mit 1a nguén cung cap cac hop chat
hoat tinh sinh hoc hang dau nhu vitamin C va beta-
carotene hoat dong nhu chéat chong oxy hoa dé
bao ve co thé chong lai cac goc tw do va ting

cuong hé théng mién dich. N¢ ciing giau chat dinh _ Say 13111,1 1a phuong phép sdy khé th‘.l’f? phdm é’
duong thuc vat khac nhau nhu lignan, isoflavone Ilhl@} do thap, st dung khong k}}l kho két hop voi
va saponin [2]. do am tur 10 - 30%. Qua trinh say dwogc thuc hién

trong diéu kién & nhiét do thap dao dong tir 35 -
60°C. San phdm mit sdy lanh sé khong st dung
dau chién hay nhung qua dau, hoan toan tu nhién,
khong co6 hién tuong caramel hoa. Pic biét khi
R ' L dung nhiet do thap dé say mit thi huong vi va cac
X Vién Khoa hoc Khi twong Thuy van va Bicn d6i khi hau thanh phan dinh duong c6 loi ctia trai mit duoc gitr

Vién Nghién ctru va Phat trién ving, B6 Khoa hoc va T B ., =,
Cong nghé lai mot cach tron ven nhat. Qua mit duoc thu hai &

Cay mit la mot trong nhiing loai ciy an qua
dem lai thu nhap kinh té cho nguoi dan dia
phuong. Tuy nhién, hién nay mit chu yéu duoc st

" Email: tathuhang311@gmail.com
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nhitng do chin sau thu hoach khéac nhau sé c6 chat
lwong cam quan, dinh duéng mui mit 1a khac nhau
vi vay sé c6 anh huong dén chat luong san pham
mit sdy déo sau khi sy va bao quan. Do d9,
nghién ctu “Anh huong cua do chin thu hii dén
chat lrong cua san pham mit sdy déo”1a rat can
thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

- Qua mit (Artocarpus heterophyllus Lam) la
loai mit dai duwoc thu hai trén dia ban huyén Hau
Ling, tinh Lang Son.

Qua mit thuoc loai mit dai thuoc giong co
truyén duoc thu hoach & do chin sinh ly khac nhau
(nhu mo ta trong thi nghiém) réi duoc déng trong
thuing carton va van chuyén vé phong thi nghiém.
Tai phong thi nghiém, cac qua mit dwoc ton trit &
diéu kién nhiét do thuong (25 - 27°C) dé chin tu
nhién (3 - 5 ngay).

2.2. Thiét bj va dia diém nghién ctru

- Thiét bi stt dung: May sdy lanh Sasaki, cong
nghé Nhat Ban.

- Dia diém nghién ctu: Vién Nghién ctu va
Phat trién ving.

2.3. Phuong phap nghién ctru

2.3.1. Bo tri thi nghiém

Thi nghiém duoc b6 tri 3 cong thic theo 3
mtc do chin khac nhau:

PO CHIN 1 6 chin 1): Thu hai & thoi diém sau
khi né hoa 91 ngay. Khi qua con cing, khi 50% dién
tich vd qua c6 mau xanh luc chuyén sang vang xanh,
gai thua, bat dau xuat hién mui thoang thoang mui
thom dac trung.

DO CHIN 2 (Do chin 2): Thu hai & thoi diém
sau khi né hoa 98 ngay. Khi qua bat dau mém, khi
100% vé qua c6 mau vang xanh, gai phang hon,
mui thom mui thom ngat dac trung.

DO CHIN 3 (Do chin 3): Thu hai & thoi diém
sau khi n& hoa 105 ngay. Khi qua mém hon, khi vo
qua c6 mau vang sam, gai phang, mui thom dic
trung diu di.

Tién hanh danh gia chat lwong ctia mui mit &
cac do chin khac nhau trén cac chi tieu: Mau séc,

ham luong chat kho hoa tan téng s6, ham luong
axit, ham luong vitamin C, ham luong duwong téng
s0, ham luong polyphenol.

Mui mit & cac @6 chin khac nhau duoc loai bo
hat, tach doi va duoc say & nhiét do 50 + 2°C cho
dén khi dat do 4m 15 - 17%. Tién hanh theo doi mot
s6 chi tiéu chat luong ctia cdc mau san phdm mit
sdy ¢ thoi diém sau siy va trong qua trinh bao
quan 3 thang.

Trén co s& do6 xac dinh duoc do chin ky thuat
pht hop nhét cho muc dich ché bién mit say déo.

Céc chi tieu theo doi: Mau siac, ham luong
chat kho hoa tan tong so6, ham luong axit, ham
luong vitamin C, ham luong duong téng so, ham
luong polyphenol Cac mau c6 khoi luong bing
nhau va = 10 kg/mau, cac mau thi nghiém duoc
lap lai 3 1an.

2.3.2. Cdc chi tiéu theo doi, phan tich

- Xac dinh mau sic vé qua bang may do cam
tay NR3000. Do tai 3 vi tri khac nhau trén qua mit,
gi4 tri mau sic duoc danh gia theo hé théng CIE
(L, a, b).

Trong do:

L: Biéu thi tur toi toi sang co6 gia tri tir 0—100.

a: Biéu thi tir mau xanh 14 cay toi d6 co gia tri
ttr -60—+60.

b: Biéu thi tir mau xanh da troi dén xanh vang
c6 gia tri tir -60 — +60.

- Ham luong chat kho hoa tan téng s6 (TSS):
St dung chiét quang ké ky thuat s6 ATAGO
(Atago, Tokyo, Nhat Ban) dé xac dinh theo TCVN
4414: 1987 [3].

- Ham luong axit hitu co tdng s6 bang phuong
phap chuin do voi NaOH 0,1N theo TCVN 4589:
1988 [4].

- Xac dinh ham luong vitamin C theo phuong
phéap chudn do bang iot 0,01N.

- Ham luong polyphenol téng bang phuong
phap theo TCVN 9745-1: 2013 [5].

- Panh gia chat luong cam quan dua vao
phuong phap cho diém theo TCVN 3215-79 [6], voi
thang diém tir 0 - 5 d6i voi 4 chi tieu: Hinh thic
bén ngoai, trang thai bén trong, mui va vi.
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2.3.3. Xir Iy 56 liéu

S6 liéu duoc tinh toan thong keé bang phan
mém Microsoft Excel 2007. Phan tich phuong sai
va so sanh cac gia tri trung binh & mitc y nghia p =
0,05 bang phan mém Minitab 16. S¢ liéu sau tinh
toan déu duoc lam tron toi chit s6 thap phan thi 2.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia @ chin thu hai dén chit
leong clia mit nguyén liéu

3.1.1. Anh huong ciia do chin thu hai dén mau
sdc cua nguyén liéu mit

Do chin thu hoach c6 méi lien quan chit ché
voi chat luong qua khi chin [7]. Dé danh gia anh
huéng cta do chin thu hai dén mau sic cda
nguyén liéu mit, cac cong thirc mit c6 do chin khac
nhau duoc danh gia vé mau sac ctia mui mit, dua
trén cac chi s6 L, a, b. Két qua duoc thé hién &
bang 1.

Bang 1. Anh hudng ctia @ chin thu hai dén mau
sic clia nguyén liéu mit

Dochin | ChisoL | Chisoa | Chisob
b6 chin 1 44 .8a 9,57a 44 3a
Do chin 2 38,65b 10,96a 47,04b
Do chin 3 37,78b 14,83b 51,13c

Ghi chu: Trong cung thor diém, nhimg cot co

cung chir cai thi khong co sw khac biét co nghia ¢

muic do tin cdy 95%

Két qua ¢ bang 1 cho thdy, mau sic cua mui
mit & cac do chin thu hai la khac nhau. Chisé L co
xu huong gidm dai voi cac cong thic qua mit co do
chin ting dan. Mit & do chin 1 c6 do sang cao nhat
(44,8), mit & do chin 3 c6 do sang thip nhat
(37,78), mit & do chin 2 c6 d6 sang (38,65), su sai
khac vé do sang ctia mui mit & cac do chinla cé y
nghia thong ke.

Chi s6 a tang ty 1é thuan véi do chin thu hai.
Mit & do chin 3 c6 mau d6 dam nhat (14,83), mit &
do chin 2 c6 mau do gidm dan (10,96), mit twoi &
do chin 1 c6 mau do6 nhat nhat (9,57), tuy nhién su
sai khac vé chi so a gitra d0 chin 1 va do chin 2 la
khong c6 y nghia.

Chi s6 b tiang ty lé thuan voi do chin thu hai.
Mit & d6 chin 1 ¢c6 mau vang nhat (44,3); mit & do
chin 2 ¢6 mau vang dam hon d6 chin 1 (47,04; do
chin 3 mit c6 mau vang dam nhat (51,13). Sy sai
khéc vé chi s6 b gitra cac cong thuc 1a c6 y nghia
voi xtt ly thong ké do tin cay 95%.

Két qua nghién cttu cho thay, do chin thu hai
c6 anh hudéng dén mau sic ctia mui mit nguyén
liéu, trong do mit c6 do chin tang dan thi chi s6 L
c6 xu huéng gidm va mau sic a, b tang.

3.1.2. Anh hudng cia do chin thu hdi dén cac
chi tiéu hoa hoc cua nguyén liéu mit

bé danh gia anh huong cta do chin thu hai
dén chi tieu hoa sinh ctia nguyén liéu mit, tién
hanh do chi tiéu hoa sinh ctia cac cong thire. Két
qua duoc thé hién & bang 2.

Bang 2. Anh hudng ciia d6 chin thu hai dén cac chi tiéu hoa sinh ciia nguyén liéu mit

Ham luong chat Ham luong | Ham luong Ham luong Ham luong
bo chin | kho hoa tan téng vitamin C axit tong s6 | duong tong s6 | Polyphenol
s0 (°Bx) (mg%) (%) (%) (mg/100 g)
Po chin 1 18,27a 33,4a 0,22a 11a 19,9a
Do chin 2 21,07b 35,73b 0,27b 12,94b 23,27b
Do chin 3 24,03¢c 38,66¢ 0,33c 13,87¢c 24,59¢
Ghi chu: Trong cung thoi diém, nhitng cot co cung chir cdi thi khong co swr khdc biét cé nghia ¢ muc
do tin cdy 95%
Két qua & bang 2 cho thay: (18,27°Bx), con & do chin 2 mit c6 ham luong chat

+ Ham luong chat kho hoa tan téng so ting ty
1é thuan véi d6 chin. Mit & do chin 3 ¢c6 ham luong
chat kho hoa tan cao nhat (24,03°Bx), mit & do
chin 1 c6 ham luong chat kho hoa tan thap nhat

kho hoa tan trung binh (21,07°Bx) so véi mit & do chin
1 va do chin 3. Ham luong chat kho hoa tan gitta cac
cong thic c6 su khac nhau c6 y nghia véi xit ly thong
ke do tin cay 95%.
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+ Ham luong vitamin C ting dan qua cac giai
doan chin va dat gia tri cao nhat & do chin 3 (do
chin 3). Ham luong vitamin C va ham luong axit
ctia mit & do chin 1 thap nhat (33,4 mg% va 0,22%),
ham luong vitamin C va ham luong axit ctia mit &
d6 chin 3 cao nhat (38,66 mg% va 0,33%), con mit &
do6 chin 2 c6 ham luong vitamin C va ham lwong
axit @ muc trung binh (35,73 mg% va 0,27%) so voéi
mit & @0 chin 1 va d6 chin 3. Ham luong vitamin C
va ham luong axit gitta cac cong thic cé su khac
nhau c6 y nghia véi xit Iy thong ké do tin cay 95%.

+ Ham luong duong téng s6 & cac do chin thu
hai 1a khac nhau. Mit cang chin (d6 chin 3) c6 ham
luong duong tong s6 cang cao, mit chua chin (do
chin 1) c¢6 ham luong duong téng so thap nhat. Cu
thé: Ham luong duong tong so cta mit & do chin 1
la thap nhat (11%), ham luong duong téng s cta
mit & do chin 3 1a cao nhat (13,87%), mit & do chin
2 ¢6 ham luong duong téng s6 & muc trung binh
(12,94%) so v6i mit & do chin 1 va do chin 3. Ham
luong duong tong s6 giita cac cong thic co su
khac nhau c6 y nghia voi xtt Iy thong ke do tin cay
95%.

+ Ham luong polyphenol ty 1¢ thuan voi do
chin thu hai. Mit & do chin 1 c¢6 ham luong
polyphenol thap nhat (19,9 mg/100 g), mit & do

chin 2 c6 ham luong polyphenol & mirc trung binh
(23,27 mg/100 g), mit & (d¢ chin 3) c6 ham luong
polyphenol cao nhat (24,59 mg/100 g). Ham luong
polyphenol gitta cac cong thic c6 sw khac nhau co
y nghia voi xtt ly thong ke do tin cay 95%.

Két qua nay tuong tur két qua nghién cttu cia
Mijin va cs (2021) [8] theo do, thoi diém thu hoach
anh huong dén chat luong dinh duong ctia qua
mit, ham lwong duwong, ham luong polyphenol
téng, ham luong flavonoid va chat chong oxy hoda
cao hon sau khi qua chin so véi trude khi chin.

Két qua nghién cttu cho thay, do chin thu hai
c6 anh hudng dén cac chi tieu hoéa hoc ctia qua
mit: Ham luwong chat kho hoa tan; ham luong
vitamin C; ham luong duong téng so; ham luong
polyphenol tang dan qua cac giai doan chin dat gia
tri cao nhat & do chin 3.

3.1.3. Anh huong cia do chin thu hai dén chat
Iirong cam quan cua nguyén liéu mit

Chat luong cam quan la mot trong nhimg chi
tiéu quan trong danh gia chat luong san pham. Két
qua danh gia chat luong cam quan ctia cac mau
mit twoi & cac do chin thu hai khac nhau duoc thé
hién & bang 3.

Béang 3. Bang danh gia chit lwong cdm quan ctia qua mit & cac d6 chin thu héi khac nhau

M séc Trang biém trung Xép loai
Do chin R . | thaibén Mui Vi binh ¢6 trong chat
bén ngoai

trong luong luong

Do chin 1 4,7 4,6 4,5 44 18,2 Kha

Do chin 2 49 4,7 4,7 4,7 19 Tot

Do chin 3 4,6 4,6 4,7 4,5 184 Kha

He s6 quan trong 1,2 0,95 0,85 1

Bang 3 cho thdy, mit & do chin 2 duoc danh
gi4 cao nhat (19 diém) bao gom mau sic bén
ngoai, cau truc (trang thai bén trong), mui, vi ciing
duoc danh gia cao nhat (lan luot 1a 4,8; 4,7; 4,7; 4,7
diém). Tiép theo 1a mit & do chin 3 dwoc danh gia
thap hon, dat loai kha véi 18,4 diém, bao gdbm mau
sdc, cau trac, mui, vi ciing duoc danh gia kha lan
luot 14 4,6; 4,7; 4,7; 4,5 diém. Con mit & do chin 1
duoc danh gia & muc thiap nhat so véi mit & do

40

chin 2 va do chin 3 (18,2 diém), bao gdm mau sac,
mui va cau trac ciang duoc danh gia & muc kha
4,7, 4,6; 4,5; 4,4 diém).

Két qua nghién cttu cho thay, qua mit co do
chin 2 khi qua bat dau mém, khi 100% vd qua cé
mau vang xanh, gai phang hon, mui thom ngat dic
trung duoc danh gia c6 chat luong cam quan vé
mau sac bén ngoai, trang thai bén trong, mui, vi tot
nhat.
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3.2. Anh huéng ciia do chin thu hai dén chat
liong mit sdy déo

3.2.1. Anh huéng ctia do chin thu hdi dén thoi
gian sdy va kha nang tich 4m cua mit siy bang
cong nghé sy lanh

bé danh gia anh huong cta do chin thu hai
dén dén thoi gian sdy va kha nang tach 4m ctia mit
sdy déo, tién hanh do do 4m cta mui mit nguyén
lieu trudce va sau khi say. Két qua duoc thé hién &
bang 4.

Bing 4. Anh huémg ciia d6 chin thu hai dén thoi
gian sdy va kha niing tAch 4m clia mit sdy déo

L, Do 4am mit Df‘) M Thoi gian
Do chin twoi (%) mit sau sdy (2i0)
say (%)
Do chin1 66,78 16,72 14
Do chin 2 69,57" 16,14 16
Do chin 3 72,74° 16,11° 18

Ghi chu: Trong cung thor diém, nhiing cot co
cung chir cai thi khong co sw khac biét co nghia ¢
muic do tin cdy 95%

Bang 4 cho thay, mit & do chin thu hai khac
nhau c6 do 4m mit tuoi va thoi gian sdy 1a khac
nhau. Mit & @6 chin 1 c6 do 4m thap nhat (66,78%),
tiép dén 1a mit & do chin 2 c6 do 4m mit tuwoi 1a
69,57% va do chin 3 c6 d0 4m mui mit cao nhat la
72,74%.

Do chin 3 véi do 4m cao nhat nén cé thoi gian
say dai nhat 1a 18 gio dé dat duoc do 4m mit say la
16,11%. Do chin 1 c6 d6 4m mit twoi thap nhat nén
c6 thoi gian sdy ngan nhat 1a 16 gio.

Két qua nghién ctru cho thay, mit c6 do chin
thu hai ting dan tuong tmg c6 do 4m mit tuoi ting
va thoi gian say dai hon.

3.2.2. Anh huong cia do chin thu hdi dén mau
sdc cua san pham mit sdy déo

Mau sic 1a yéu t6 anh hudéng chinh dén chat
luong cam quan ctia san pham. Két qua danh gia
anh huéng cta do chin thu hai dén mau sic caa
mit sdy déo, danh gia cac chi s6 tai thoi diém ngay
sau khi siy va sau khi siy 1 thang, 2 thang, 3
thang duoc thé hién & bang 5.

Béng 5. Anh huéng ciia d¢ chin thu hai dén mau sic ciia san phdm mit sdy déo

Chi tiéu Do chin Sau khi sdy Sau 1thang | Sau2thang | Sau 3 thang
Do chin 1 39,28° 38,85* 37,97 37,76*
Chiso L Do chin 2 37,19 36,30 36,26 36,00
Do chin 3 34,01¢ 34,07¢ 33,84¢ 32,98°
Do chin 1 11,19¢ 12,18° 12,28° 12,36°
Chiso a Do chin 2 12,68 12,92 13,34 13,91
Do chin 3 17,63* 18,02* 19,04* 19,44*
Do chin 1 49,29¢ 50,86" 51,25* 51,67¢
Chisé b Do chin 2 51,93 52,25 53,09 53,45
Do chin 3 55,55° 56,41° 56,99° 57,43

Ghi chu: Trong cung thoi diém, nhiing cot co cung chir cdi thi khong co su khédc biét co nghia ¢ miic

do tin cdy 95%
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Bang 5 cho thay:

+ Chi s6 L giam ty lé thuan so voi do chin thu
hai va thoi gian bao quan mit sdy déo. Do chin
tang thi L giam theo thoi gian bao quan. Sau khi
say: Do chin 1 c6 chi s6 L cao nhat 1a 39,28; do
chin 2 ¢6 chi s6 L 1a 37,19; do chin 3 c6 chi s6 L
thap nhat 1a 34,01.

Mit sdy sau 3 thang bao quan: Do chin 1 c6 chi
s6 L cao nhat 1a 37,76; do chin 3 c6 chi so L thap
nhat 1a 32,98; @6 chin 2 c6 chi s6 L 1a 36,00 su khac
nhau gitra cac do chin c6 y nghia thong ke do tin
cay 95%.

+ Chi s6 a tang ty lé thuan so voi do chin thu
hai, va thoi gian bdo quan mit sdy déo. Sau 3 thang
bao quan chi s6 a ctia mit sdy déo ting & cac cong
thuic: Do chin 2 (12,68 - 13,91), tang 1,23, tang
nhiéu nhat & do chin 3 (17,63 - 19,44), tang 1,81 va
tang it nhat 1a do chin 1 (11,19 - 12,36), tang 1,17,
st khac nhau gitra cac do chin c6 y nghia thong ke
do tin cay 95%.

+ Chi s6 b ciing tang ty lé thuan so vo6i do chin
thu hai va thoi gian bdo quan mit say déo. Chi s6 b
taing theo @6 chin: Sau khi sdy ¢ d¢ chin 1, 2, 3

tuong ung la 49,29; 51,93; 55,55. Sau 3 thang bao
quan mit say déo chi s6 b & do chin 1, 2, 3 tuong
ung la 51,67; 53,45; 57,43.

Chi s6 b ctia mit siy déo tang theo thoi gian
bao quan: Sau 3 thang bao quan do chin 2 (51,93 -
53,45), tang it nhat 1,52; & @6 chin 3 (565,55 - 57,43),
tang 1,88 va ting nhiéu nhat 1a do chin 1 (49,29 -
51,67), tang 2,38, s khac nhau gitra cac do chin cé
y nghia thong ke d9 tin cay 95%.

Két qua nghién ctu cho thdy, mit say déo & do
chin 2 c6 su khéc biét vé mau sic thap nhat. Su suy
gidm chia cac gia tri L va su gia ting ctia cac gia triava
b c6 thé do phan tng hoa nau khong enzyme (phan
tmg Maillard) va tdc dong ctia cac yéu t6 bén ngoai
nhu anh sang... 1am bién ddi mot phan ctia mau sic
san pham.

3.2.3. Anh huéng cia do chin thu hdi cic chi
tiéu hoa sinh cua san pham mit sdy déo

Tién hanh theo doi ham luong cac chi tiéu hoa
sinh ctia mit sy déo & cac do chin khac nhau sau 3
thang bao quan, két qua duoc thé hién trén bang 6.

Béng 6. Anh huéng ciia @6 chin thu hai dén chi tiéu hoa sinh ctia san phdm mit sdy déo

Chi tiéu b6 chin Sau khi say Sau 1 thang Sau 2 thang Sau 3 thang
bPochin1l 35,33¢ 35,13° 35,03¢ 34,73°
Ham luong chat
kho hoa tan téng s6 | Do chin 2 40,3° 40,1° 39,9 39,73
(°Bx)
Do chin 3 45,5 45,23* 45,03* 44.43*
bPochin1 62,61°¢ 60,53¢ 55,96° 54°¢
Ham luong vitamin | - p ., oo 66,97" 66,74 66,57 66,54
C (mg%)
Do chin 3 80,43* 76,33 72,5 69,32%
bPochin1 1,882 1,75° 1,69°¢ 1,56°¢
Ham luong axit | g 10 o 2,46° 2,44 2,42 2,4
tong so (%)
Do chin 3 3,09¢ 3? 2,917 2,86%
Ham luong Po chin 1 31,66° 31,26° 31,02¢ 30,5¢
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polyphenol tong s0 | 55 1,11 9 33,84" 33,64" 33,08" 32,95"
(mg/100 g)
Do chin 3 36,09° 34,3? 33,67° 33,24*
b6 chin1 32,67° 32,53° 32,3¢ 32,37°
Ham luong duong |0 0 o 33,53 33,27 33,07° 33,13"
tong so (%)
Do chin 3 34,3¢ 33,87 33,57? 33,43°
Ghi chu: Trong cung thoi diém, nhitng cot co cung chir cdi thi khong co sw khac biét co nghia ¢ miic
do tin cdy 95%
Bang 6 cho thay: + Ham luong polyphenol ctia cac cong thirc

+ Ham luong chat kho hoa tan c6 xu huong
giam khong nhiéu trong thoi gian theo doi. Sau 3
thang bao quan, do chin 1 giam it tir 35,33°Bx giam
xuong 34,73°Bx (giam 0,6); do chin 3 la gidm
nhiéu nhat, giam tir 45,5°Bx xudng 44,43°Bx (giam
1,07); d@o chin 2 giam it nhat, giam tir 40,3°Bx
xuong 39,73°Bx (giam 0,57), ham luong chat kho
hoa tan ctia phdm mit sdy déo & cac do chin co6 su
khac nhau c6 y nghia voi xtt ly thong ke do tin cay
95%, tuy nhién su sai khac qua thoi gian bao quan
1a khong c6 y nghia thong ke.

+ Twong tu, ham luong vitamin C cling c6 xu
hudng tiang theo ty 1é thuan véi do chin thu hai, sy
sai khac c6 y nghia thong ké ¢ mutc do tin cay 95%
va giam dan theo thoi gian bdo quan, tuy nhién su
giam khong dang ké (do chin 1 va 2), do chin 3 c6
su hao hut theo thoi gian bao quan nhiéu nhat. Sau
3 thang bao quan, do chin 3 c6 su hao hut ham
luong nhiéu nhat 1a 11,11 mg%; do chin 2 ham
luong vitamin C hao hut it nhat 1a 0,43 mg%. do
chin 1 ham luwgng vitamin C hao hut 8,61 mg%.

Su hao hut vé ham luwong vitamin C 1a vi
vitamin C it bén vitng nhat, chat nay khong nhitng
dé hoa tan trong nudéc ma con bi oxy hoéa nhanh va
vitamin C ciing tw mat di theo thoi gian bao quan.

+ Ham luong axit tong so clia cac cong thiec co
xu huéng giam qua cac thang bao quan do sy bay
hoi ctia cac hop chat thom. Sau 3 thang bao quan,
do chin 2 c6 ham luong axit tong so giam it nhat ti
2,46% xuong 2,4% (giam 0,06%), do chin 1 giam
nhiéu nhat 0,32%; do chin 3 giam 0,23%. Két qua xt
ly thong ké cho thay, do chin 1, 2, 3 c6 su khac
nhau c6 y nghia & muc do tin cay 95% tai cac thoi
diém sau 1, 2, 3 thang.

sau khi sdy c6 xu huoéng gidm. Qua cac thang bao
quan, ham luong polyphenol & @6 chin 3 luén cao
nhat nhung gidm nhiéu nhat, gidm tr 36,09
mg/100 g xuoéng 33,24 mg/100 g (Giam 2,85
mg/100 g). Ham luong polyphenol & d6 chin 2
giam it nhat tr 33,84 mg/100 g xuéng 32,95
mg/100 g (Giam 0,89 mg/100 g). Ham luong
polyphenol & do chin 1 giam tir 31,66 mg/100 g
xuong 30,5 mg/100 g (Giam 1,16 mg/100 g). Khi
xtt ly thong ké, ham luong polyphenol tong cua
cac do chin co6 su khac nhau c6 y nghia & muc do
tin cay 95%.

Su hao hut vé ham luong polyphenol 1a do khi
nhiét do sdy qua cao ham luong polyphenol giam
do su bién ddi cta cac hop chat polyphenol dudi
tac dong nhiét. Bén canh d6, nhiét do sdy thap
nhung thoi gian sdy kéo dai dan dén su oxy hoa
cac hop chat polyphenol dan dén su hao hut trén.

+ Ham luong duong téng s6 & cac cong thic
déu c6 xu huong giam dan tai cac thoi diém theo
doi. Ham luong duong téng s6 ctia mit sy & do
chin 1, 2, 3 giam tuong tng la 0,43%; 0,40%; 0,87%.
Két qua xtt ly thong ké cho thdy, & cac cong thuc
¢o sur khac nhau c6 y nghia & mic do tin cay 95%
tai cac thang 1, thang 2, thang 3.

Ham luong duong tong so6 giam 1a do hoat do
nuoc cao lam pha vo cac lién két phuc tap trong
duong va hoa tan ching lam cho ham luong duong
giam di.

Két qua nghién cttu cho thay, cac chi tieu hoa
sinh ctia mit sdy déo tang ty lé thuan voi do chin
thu hai va giam theo thoi gian bao quan. Mit & do
chin 2 sau khi siy va bao quan 3 thang c6 ham
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luong céac chi tieu hoa sinh cta san phdm mit sdy
déo tot nhat.

3.2.4. Anh huéng ciia dp chin thu hai dén chat
lrong cam quan cua san pham mit sdy déo

Bang 7 cho thdy, mau sac, mui, vi va cau trac
clia cac mau mit say déo duoc danh gia cao tir 4,2
- 4,8 diém. Su khac biét gitta cac mau mit say déo
1a mau sic. Mau siac bén ngoai ctia san phdm mit
say déo & d¢ chin 3 c6 diém trung binh 1a 4,2

diém va duoc danh gia 1a san phidm bi bién déi
mau nhiéu nhat sau khi sdy. San phidm mit sy
déo & do chin 2 co6 téng diém cao nhat (19 diém)
x€p loai tot, sdn phdm mit sdy déo ¢ do chin 1
ciing dugc danh gia cao hon vé mau sac so voi do
chin 3, tuy nhién vé cam quan mui vi lai it diém
hon, tong diém trung binh dat 17,2 diém xép loai
kha. San phdm mit sy déo & do chin 3 1a it diém
nhat (17,1 diém).

Bang 7. Anh hudng ctia @ chin thu hai dén chét luong cAm quan
ctia san phdm mit sdy déo sau 3 thang bdo quan

et | e ety |y | D oncion || X

Do chin 1 44 4,3 42 4,3 17,2 Kha

Do chin 2 49 47 47 4,7 19 Tot

Do chin 3 4,2 42 44 4,3 17,1 Kha
He s6 quan trong 1,2 0,95 0,85 1

Ghi chu: Trong cung thoi diém, nhimg cot co cung chir cdi thi khong co swr khac biét co nghia ¢

muic do tin cdy 95%

4. KET LUAN

Do chin thu hai ctia qua mit c6 anh hudng dén
mot so chi tiéu hoa ly va sinh hoéa ciing nhu chat
lwong cam quan cta nguyén liéu mit va mit duoc
say déo. Phu hop cho san pham mit say déo 1a mit
thu hai & do chin 2 (khi mit bat dau mém, khi 100%
v0 qud c6 mau vang xanh, gai phang hon, mui
thom ngat dac trung).

Mui mit thu héai & do chin 2 sau khi duoc say
déo va bao quan 3 thang c6 chat luong cam quan
tot, gitt dwoc mau sic, huong vi thom ngon va chat
luong dinh duong it bi bién ddi nhat so voi 2 cong
thitc do chin con lai. Mit sdy déo c6 mau vang
sang, mau déu nhau, mui dac trung, mit déo dai it
bi bién dang, chat lwong mit tot nhat voi ham
luong: Ham luong chat kho hoa tan téng so
39,73°Bx; vitamin C 1a 66,54 mg%, ham luong axit
téng so dat 2,4%; ham luong duong tong s6 dat
33,13%; ham luong polyphenol dat 32,95 mg/100 g.
Chat luong cam quan dat 19 diém.
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EFFECT OF HARVEST RIPENESS ON THE QUALITY OF SOFT DRIED JACKFRUIT PRODUCT

Ta Thu Hang?, Doan Thi Bac?
Vietnam Institute of Meteorology, Hydrology and Climate change (IMHEN)
?Institute of Regional Research and Divelopment, Ministry of Science and Technology

Summary

Jackfruit is harvested at different physiological ripeness levels, including: Ripeness 1: When the
fruit is still hard, 50% of the fruit skin area is green, turning yellow - green, with sparse spines and
aroma starting to appear. Ripeness 2: When the fruit begins to soften, 100% of the fruit’s skin is
yellow - green, the spines are flatter, and charado chineristic aroma. Ripeness 3: When the fruit is
softer, the skin is dark yellow, the spines are flat, and the aroma is the strongest. Jackfruit at
different physiological ripeness levels is pre - processed and separated into halves, dried using
freeze - drying technology at a temperature of 50 + 2°C until the produd¢ chin moisture reaches
15 - 17%. Research results show that harvesting jackfruit in Ripeness 2: When the fruit begins to
soften, 100% of the fruit’s skin is yellow-green, the spines are flatter, and charad6 chineristic
aroma is associated with good sensory quality, color retention, delicious taste and have
nutritional quality that are least changed during preservation. Soft dried jackfruit has a bright
yellow uniform color, uniform color, charado chineristic aroma, chewy jackfruit segments, has
the best quality of soft dried jackfruit, least change in biochemical quality, with good sensory
quality after 3 months of storage: Total soluble solids content 39.73°Bx; vitamin C content of
66.54 mg%, total acid content reaching 2.4%, total sugar content of 33.13%, polyphenol content of
32.95 mg/100g. Sensory quality reached 19 points. Thus, harvesting jackfruit at ripeness level 2 is
suitable for soft dried jackfruit product.

Keywords: Harvest ripeness, quality, color, jackfruit, freeze - drying technology, soft dried
jackfruit.

Ngudi phan bién: PGS.TS. Hoang Thi Lé Hing

Ngay nhéan bai: 16/11/2023

Ngay thong qua phan bién: 12/12/2023

Ngay duyét dang: 15/12/2023
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NGHIEN CUU XAY DUNG QUY TRINH CONG NGHE
TAO VAN LANG DOC Eﬁ TECH
Vit Huy DPai" *, Ta Thi Phuong Hoa!, Nguyén Thi Loan!,
Tong Thi Phuong!, Nguyén Thé Nghiép?, Vit Thi Ngoan?®

TOM TAT

Phan tich, luea chon va dé xuat quy trinh cong nghé tao van lang doc c6 chiéu day 1, 2, 3 mm

ttr g6 Téch bao gém cac giai doan chti yéu: Lua chon nguyén liéu, xé tao gb hop; xt 1y ludc

g6 lam déo; lang doc, say kho; phan loai va dong goi. Xac dinh tinh chat cia van lang doc ¢ 3

cap chiéu day khac nhau tir 1, 2, 3 mm. D6 nhin bé mat tuong tng voi chiéu day van lang lan

luot 1a dat gia tri tir 87,36 pm, 88,10 pm, 80,99 pm; sai s6 chiéu day van lang nam trong

khoang cho phép 0,05 - 0,06 mm; do6 bén kéo ctia van lang c6 xu huéng tang khi tang chiéu

day van lang ttr 1 - 3 mm tuong tng 1a 48,75 - 53,52 Mpa. Chat luong van lang doc tir g6 Téch

dap tmg yéu cau dé ra co thé stt dung rong rai lam vat liéu phtt méat cho san xuét dé gb va cac

cau kieén xay dung.

Tir khoa; Van lang doc, g Téch, lang doc.

1. DAT VAN BE

Van mong 1a loai vat lieu duoc tao ra tir go tu
nhién bang phuong phap lang, béc hodc xé mong
c6 chiéu day tir 0,2 - 3,0 mm dung dé dan mat go
va vat lieu g trong san xuat d6 go va trang tri noi
that [1]. Cac loai van méng duoc tao ra bang
phuong phap lang ngang cé chiéu day tir 0,2 - 1
mm [2] thuong duoc stt dung dé dan pha bé mat
vat lieu g6 trong san xuat d6 go, kién truc va trang
tri noi that, san xuat vat lieu ép dinh hinh, vat lieu go
dang tAm. Trong nhimg nam gan day, linh vuc san
xuat d6 gb noi that va xay dung nhu cau st dung
van mong 1a rat 16n, nhat 1a khi phat trién manh
cong nghiép san xuat vat lieu go, dé go, cac cong
trinh xay dung nha & [1], [3], [4]. Uu diém cta van
mong 1a co gia thanh ré, tiét kiém chi phi nguyén
lieu; co thé tao ra nhiéu tAm van lang chi véi mot
khuc g6 tron nguyén liéu. Van mong cé dac tinh

" Truong Pai hoc Lam nghiép

2Vién Nghién ctru Cong nghiép rirng, Vién Khoa hoc Lam
nghiép Viét Nam

* Email: huydai2003@yahoo.com

bé mat dep ctia g6 tu nhién v6i do bén cao. Chi phi
dau tu cho san phdm g6 c6 pht van mong c6 gia ré
hon g6 tu nhién. Co thé tao duoc nhimg hoa tiét,
van thd trén bé mat van mong theo thiét ké va diéu
chinh. Van mong la loai vat liéu than thién véi moi
truong. St dung van mong la phuong phap st
dung tiét kiém nguyén liéu g6. Ching loai ctia van
g6 mong dung trong trang stc c6 rat nhiéu, hién
nay trén thé giéi van chua c6 mot phuong phap
thong nhat nao vé phan loai cac dang van mong.
Thong thuwong st dung phuong phap phan loai
mang tinh dai dién, can c vao phuong phap san
xuat, hinh thai, chiéu day hay loai gé dé tién hanh
phan loai.

Uu diém ctia van mong lang doc c6 chat luong
bé mat tot hon nhiéu so véi van mong lang ngang.
Chat luong bé mat van mong lang doc tot hon van
mong lang ngang thé hién @ mot s6 diém: Do nhin
bé mat cao hon, do bén kéo 16n hon, giam chi phi
tiéu hao & cac khau danh nhan van mong, ty 1é nit
van, chat luong dan dinh. Piéu nay duoc giai thich
boi khi van mong lang doc thi ty 1é soi gb bi cat
theo chiéu doc thd nhé hon nhiéu so v6i van mong
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tao ra bang phuong phap lang ngang. Dé c6 thé
tao ra van pht mat c6 chiéu day lon tir 1 - 3 mm
can ap dung phuong phép lang go theo chiéu doc
th¢ trén may lang hién dai duoc nhap khau tir cac
nuoc tién tién. Uu diém cta van lang duoc lang
theo chiéu doc thé gb: Chat luong bé mat rat tot co
d6 nhén cao, it bi rach, it bi hu hong, kha nang dan
dinh tot voi cac 16p g6. Trong qua trinh san xuat
tiép theo, nhitng dac tinh néu trén ctia van lang
doc se tiét kiem dang ké thoi gian mai sau khi ép,
giam luong son 16t dat tién va chi phi vat lieu mai
mon. San pham van lang doc tir cac loai gb rimg
trong, g6 ban dia, gb nhap khiu hoan toan cé thé
thay thé cho cac loai van lang doc dang nhap khiu
hién nay tir thi truong nudc ngoai. Go Téch 1a loai
cay c6 gia tri kinh té cao va duoc trong nhiéu
trén dién tich ca nudc, 1a loai cay co6 tiém nang
phat trién.

Hién nay do nhu cau cua thi truong xuat khau
sang chau Au, My, Nga can st dung g6 ky thuat co
van pht mat 1a cac loai van lang phai co chiéu day
lon dé bao dam tinh chat co ly ctia san phdm giong
nhu gb nguyén (chiéu day tir 1 - 3 mm dé dan pha
lén bé mat do go. Dé c6 thé tao ra van pht mit co
chiéu day lén tir 1 - 3 mm can 4p dung phuong
phap lang g6 theo chiéu doc th¢ trén may lang
hién dai duoc nhap khau tir cac nuoc tién tién. Uu
diém ctia van lang duoc lang theo chiéu doc tho
g0: Chat luong bé mat rat tot co do nhan cao, it bi
rach, it bi hu hong, kha nang dan dinh tot voi cac
lop go6. Chinh vi vay, nghién ctu xay dung quy
trinh cong nghé tao van lang doc go Téch co chiéu
day tir 1 - 3 mm duoc st dung lam vat liéu phtt mat
trong san xuat do6 gb va cac cau kién xay dung la
rat can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

Go6 Téch (Tectona grandisLinf) duwoc khai
thac tai tinh Son La, c6 mau vang nhat, giac va
16i phan biét, thé g6 thiang, min cé chia dau.
Khoi luong rieng gb 0,7 g/cm?®, gb c6 do bén
cao, it co dan, khong bi cong vénh, nut né. San
pham van lang doc tir g6 Téch cé kich thudc,

chiéu rong x chiéu day 200 x S. (1 mm, 2 mm,
3 mm), trong dog, S 1a chiéu day van lang. Chiéu
dai van lang duoc san xuat theo yéu cau thuc té,
doi voi van san ky thuat st dung van lang doc 1a
1.000 mm.

2.2. Phuong phap nghién ctru
2.2.1. Nguyén Iy tao van lang doc

Trong nghién cttu tao van lang doc, st dung
thiét bi lang doc Marunalkha ctia Nhat ban. Thong
so ky thuat caa thiét bi duoc thé hién & bang 1, so
d6 nguyén ly hoat dong ctia thiét bi duoc thé hién
¢ hinh 1va 2.

Béng 1. Théong so cta thiét bi lang doc Marunalka

Thong so ky thuat Pon vi Ghi chu
- Chiéu rong 16m nhat mm 250
- Chiéu day 16n nhat mm 250
- Chiéu day van lang doc mm 0,4-3
-Van toc lang m/phut 10-60
- Goc mai luoi dao do 75- 85
- Chiéu cao than may mm 800
- Chiéu dai luoi dao mm 1.200
- Cong suat dong co
* Pong co ddy KW 11
* Pong co diy dao 0,75
(Trén/dudi)

mm 1.850 x
- Kich thudc thiét bi 3.150 x

1.830

- Khoi luong kg 5.720

RULO NEN

Co cdu cudn phoi

e  Hurémg chuyén dong clia gb
m— o
Mat ban sau - M3t ban trudc

4 gen
cvave
yén 8078 Thanh ty

aons <

Hinh 1. So @6 nguyén ly tao van lang doc
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Hinh 2. Thiét bi lang doc Marunalka
Van moéng lang doc duoc tao ra khi lang theo
chiéu doc khuc g6. Van mong duoc tao boi chuyén
dong cat doc tho, khi do khuc gbé chuyén dong

thang qua ludi dao duoc ¢ dinh trén thiét bi lang.
Thiét bi lang doc Marunalka c6 thuéc nén bang
thép khong gi, ddm bao bé mat gb sau khi lang
duoc nhan bong. Thiét bi duoc trang bi tAm thép &
mit trén ddm bao do phang nhin, do chinh xac
ctia qua trinh lang. Thiét bi lang doc gdm hé thong
bang tai dang con lan dat trudce va sau thiét bi giup
tao chuyén dong truot dé dang cho phoi trén ban
thiét bi. Thiét bi gom 2 phan: Mat ban thiét bi dudi
va mat ban trén. Mat ban trén 1a hé thong cuén
phoi bao gdm mot bang cao su c6 chiéu rong bang
mat ban thiét bi duoi co tac dung tao ma sat va
cuén phoi truot trén mat ban dudi dé tao chuyén
dong cat. Dé ting muic do ma sat giita bang cao su
va phoi gb & gitra bang tai bo tri thém hé thong
con lan cao su ép chat bang tai vao phoi, dac biét
tai cac vi tri ngay trudc va sau dao cit. Bang tai
kéo phoi co thé chuyén dong 2 chiéu gitp kéo va
d4y phoi tién, lui qua dao cat thuan tién cho qua
trinh van hanh. Mat ban dud¢i gdm hé thong thudc
dan & bén ngoai giup thanh phoi chuyén dong
chinh xac trén mat ban trong qua trinh cuoén; &
phia trudc va phia sau ctia mat ban duoc thiét ké
hé thong con lan gitp han ché ma sat trong qua
trinh phoi truot trén mat ban. Bo phan cat nam
gitta hé thong con lan, duoc tao bdi 2 mat ban
(trudce va sau) hai mat ban duoc phan tach tai vi tri
dao cat va thuoc nén. Khi thiét bi hoat dong dao

duoc dat & mat ban phia sau (luoi dao cé thé up
hodc ngtra tuy theo thiét ké cta thiét bi).

Qua trinh lang: Dao va thudc duwoc dat
nghiéng mot goc so voi chiéu chuyén dong cta
phoi, khi phoi duoc cit qua dao qua trinh cit dong
thoi ca 2 chiéu ngang va doc theo chiéu chuyén
dong cta phoi. Kich thuéc van mong dugc diéu
chinh thong qua viéc nang ha mat ban trudc chiéu
day phoi cét dat tr 0,2 - 7,0 mm. Kich thuoc toi da
ctia phoi g6 tuy thuoc vao thiét bi chiéu rong phoi
toi da 250 x 250 mm va kich thudc dao 1a 2.000 mm
va chiéu rong ctia phoi 250 mm, mot con dao co
chiéu dai 1.200 mm.

2.2.2. Cdc buoc tién hanh thure nghiém

Cac buoc cong nghé tao van mong bang
phuong phap lang doc bao gom cac budc:
Chuan bi nguyeén liéu dé lang; cat khuc; xé hop; xt
ly thay nhiét lam mém go; lang doc thé go; sdy van
lang; cat van lang; kiém tra chat luong va dong goi.
Thuc nghiém tao van lang doc tir gd Téch, cac
thong s6 cong nghé duoc xac dinh tir két qua
nghién ctru dé tai cap Bo [5]: Doi voi go Téch thoi
gian luoc g6 phu hop 1a 36 gio, chat luong van lang
dap tng yéu cau dé ra. Trén co s& cac thong so
cong ngheé duoc lua chon tir cac két qua nghién
ctru trude: He so nén 20%, toc do lang 15 m/phut,
goc nghiéng mii dao 17° tién hanh tao thit nghiem
van lang kich thudc 1.000 mm x 150 mm (chiéu dai
x chiéu rong ) voi 3 cap chiéu day 1 mm, 2 mm, 3
mm. Sau khi tao van lang doc, van lang duoc siy
kho dén do 4m 8 + 2%, sau d6 thuc hién xac dinh
tinh chat ctia van lang theo cac tiéu chudn hién
hanh.

2.2.3. Pia diém nghién ciu

Tai Truong Dai hoc Lam nghiép va Cong ty
TNHH Hoan Cau II, Thach That, Ha Noi.

2.2.4. Phuong phdp xdc dinh tinh chat van lang
doc

- Xac dinh d6 nhin bé mat van lang: Ap dung
theo TCVN 4358: 2021 [6], theo d6 do nhan bé
mat van duoc do bang may do do nham theo
Rz. Dai do: 0 - 1.600 pm; do chinh xac: < 5%. B¢
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nhan bé mat Rz < 250 ym. Vi tri do do nham bé
mat: Theo dac diém ctia qua trinh gia cong van
lang va su hinh thanh van th¢ trén bé mat go,
d6 nham bé mat ctia van lang can duoc do theo
phuong vuong goéc voi chiéu doc thd ctia van
lang. St dung may do do nham cam tay Mitutoyo
SJ-210 dé thuc hién xac dinh d6 nham cta van lang
doc. Mitutoyo SJ-210 178-561-01E, thiét ké dang
cam tay dé str dung linh hoat trong cong viéc kiém
tra chat luong bé mat san phdm. St dung may do
d0 nham sé dam bao duogc hiéu qua do chinh xac
voi cong nghe do dién tir két hop voi dau do cam
ung. Do do nham bé mat cta van lang doc & d6 4m
sau khi sdy kho dat 8 + 2%. Két qua do & it nhat 3 vi
tri trén cing mot mau van, sau d6 14y gia tri trung
binh.

- Sai s0 kich thuoc: Cac chi s6 vé chi tiéu
chat luong van mong phai dap ung dugc cac
yéu cau vé chat luong van mong (Sai s6 chiéu
day + 0,06 mm dén + 0,08 mm d6i véi van mong
c6 chiéu day tir 1 - 3 mm). Su thay déi do day
ctia van lang duoc danh gia bang cach do do
day biang thuéc do Panme tai 8 diém: 4 diém la
trung diém ctia 4 duong bién song song véi cac
canh van va cach mép van tuong tmg la 10 mm,
20 mm, 4 diém la giao diém ctia moi cdp duong
bién trong 4 duong bién. Trong truong hop
thié€t bi do c6 giéi han do lén téi 25 mm va do
chinh xac 0,01 mm la phu hop, twong tng véi
d6 chinh xac loai 1 (Hinh 3).

Hinh 3. Thuie nghiém x4c dinh tinh chat van lang doc

Hinh 4. X4c dinh d9 4m van lang doc sau khi sdy

- Xdc dinh do 4m:Van lang c6 chiéu day tur 1 -
3 mm, nén cé thé st dung may do do 4m dé xac

é mat; b) Xac dinh sai so kich thuoc.

dinh (Hinh 4). D6 4m van lang truéc khi dua vao
stt dung phai dat do 4m 8 - 16%.

Xac dinh do bén kéo van lang doc trong 2
truong hop: Do bén kéo doc thé van lang doc va
do bén kéo ngang tho.

- Xdc dinh do bén bé mat cia van lang doc: Dé
xac dinh kha nang dan dinh gitta bé mat van nén
(Van MDF) va van lang doc, xac dinh do bén bé
mat theo TCVN 7756-10: 2007 [7]. Tao ranh tron
c6 duong kinh trong la 35,7 £ 0,2 mm, sé duoc
khoét xuyén qua 16p vat lieu phu dé co thé vira
cham vao 16p dudi cua tdm, ranh sau khong qua
0,3 mm bé mat tam.

Do bén bé mat, S,,,, tinh theo MPa, d6i voi
moi mau thir duoc xac dinh nhu sau:
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Sim = F/S, MPa

Trong do: S,, 1a dién tich bé mat ving thi
kéo, tinh bang milimét vuong (mm?). Két qua lay
chinh x4c dén 0,01 MPa. Do bén bé mat cta tAm
mau thtr 1a gia tri trung binh cong do bén bé mait
ctia cac mau thtr 1y tir tdm mau thir do.

Trong truong hop nay nghién cttu thit nghiém
do bén bé mat van lang doc do6i véi van nén 1a van
dan g6 Keo c6 chiéu day 12 mm.

- Xdc dinh do bén kéo vin lang doc: Ap dung
theo GOST 20800 -75 [8].

Mau hinh dang cht nhat (Hinh 5): Kich thuoc
mau thtr: 200 x 20 x S, mm (chiéu dai x chiéu rong
X chiéu day).

4
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Hinh 5. So @6 cit mau x4c dinh do bén kéo van lang
(vi tri cit mau xac dinh do bén kéo: 1; 3; 5)

Do bén kéo van lang duoc xac dinh theo cong
thuc:
- P
0= —, MPa
bxs
Trong do: Pla trong luc 16n nhat, N (kgf); b 1a
bé rong mau; s 1a chiéu day mau tht; O la do bén
kéo van lang.

Xac dinh d¢ bén kéo trén may thit co ly nhu &
hinh 6.

Hinh 6. X4c dinh d bén kéo van lang doc

- Xdc dinh chiéu ddy van lang: Dung cu do
chiéu day la thuéc do Panme hodc dung cu do
tuong tu, cac mat do tron phiang va song song voi
nhau, v6i duong kinh 16 = 1 mm, dung cu do c6 do
chinh x4c dén 0,01 mm.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. bBé xuit quy trinh cong nghé tao van lang
doc tir g6 Téch

3.1.1. So do cong nghé

Trén co s& két qua nghién ctu cta Vi Huy
Dai va cs (2023) [5], két qua thuc nghiém tao van
lang doc duoc thé hién trong so d6 cong nghé tao
van lang doc tir g6 Téch ¢ hinh 7.

G6 hop
Gb tron > Cat khuc > Xéhop » Ludc gb » Lang doc
A
Nhap kho [€—1 C3LM0an i | pran joai [ Shvka («—{ Fihen loai
thién so bd

Hinh 7. So @6 cong nghé tao van lang doc

3.1.2. M6 t3 cdc thong so cong nghé

- Lua chon nguyén liéu go: G6 rimg trong
thuong c6 duong kinh nhd, trong cong nghé san
xuat van moéng bang phuwong phap lang g6 can
phai lua chon g6 co duong kinh 16n dé nang cao ty

1é loi dung. Dé c6 duoc van mong chat luong cao,
cac yéu cau nghiém ngat duoc ap dung cho cac
nguyén lieu g tron. Do vay lua chon g6 Téch co6
duong kinh tir 20 - 30 cm. Do 4m ban dau tir 50 -
75%, g6 khong bi bach ve, rong ruot, muc, khic g6
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thang. Khuc gb tron thuc nghiém duoc cat voi
chiéu dai (L) 1a 1.000 mm.

- Xé hop go: Go tron sau khi boc vo duoc
cat khuc, xé doc tao phoi g6 hop hinh vuong co6
kich thudc tiét dién ngang: rong x day: (100 - 200)
x (100 - 200) mm, chiéu dai khuc g6 theo yéu cau
thuc té san xuat, toi thiéu 300 mm. Bé rong t6i da

ctia phoi gb hop c6 thé lang duoc trén thiét bi lang
doc 1a 250 mm. Phoéi gd hop phai c6 cac mit phang
thang dé lam nén va dinh vi lang trén thiét bi. Xé

tao phoi gd hop can phai dap ing yéu cau tao bé
mat co6 van thé dep va cé kha nang tao ra ty lé
thanh pham van mong & muc cao nhat.

Hinh 8. So @6 cat gb tao van méng lang doc: 1- Xé tao g6 hop hai mat; 2- Xé b6 doi gé hop hai mat; 3-
G6 hop 3 mat; 4- Xé loai bo van bao tam; 5- Van bao tam; 6- Go hop 3 mét dung dé lang doc thé

- Xut Iy thiy nhiét lam mém go

+ Xut Iy luoc go6: Phuong phap lam mém go
bang cach luoc gd trong nuéc néng st dung
thiét bi luoc gd bang kim loai. Nhiét do luoc go
gitt & nhiét do 90 - 95°C dé han ché qua trinh bay
hoi nudc. Thoi gian ludc gé Téch tir 12 gio cho
dén 72 gio tuy thuoc do am va kich thuoc phoi
g6 ciing nhu mic do mém hoa theo yéu cau cta
g0. Doi voi gd hop gb Téch co kich thudce 1.000 x
200 x 200 mm, thoi gian ludc gb 1a 36 gio.

Go sau khi xé tao g6 hop dugc dua vao thiét
bi ludc, khuc gé duoc nhan chim trong sau cach
mat nuéc khoang 10 cm. Nudc nong duoc cap
cho thiét bi ludoc g6 c6 thé sir dung nudc néng tir
hé thong noi hap cap nhiet. Khuc gb sau khi luoc
duoc 14y gob ra khoi thung luoc va 1am ngudi trong
khoang 1 gid, sau do6 can tién hanh lang doc tho go
tréen may lang doc go.

- Lang doc khiic g0 tao vdan mong

Buoc 1. Kiém tra do 4m phoi gb hop truoc khi
lang dat do 4m t6i thiéu 40 - 50%, g6 da ¢ trang thai
ngudi. Khuc gb sau khi dugc lam mém boi qua
trinh luoc go sé duoc dua dén thiét bi lang doc.

Budc 2. Xac dinh loai van mong lang doc (van
mong xuyén tam, van mong ti€p tuyén, vain mong
ban xuyén tam). D€ tao su da dang hoa va chat
luong bé mat van mong lang doc c6 vé dep thdm
my khac nhau trén cung mot loai g0, cé thé tao
van lang xuyén tam, vin mong ban xuyén tam, van
mong tiép tuyén bang cach lang cac khuac gb hop
c6 bé mat twong ung khac nhau theo vi tri tuong
doi gitra chiéu huong lang doc g6 voi tho go va tia
g0.

Budc 3. Lap dat khuc g6 hop trén gia do may
lang van

Lap dat va co dinh mau gb trén bo g4; lwa chon
va lap dat goc nghiéng cta ludi dao, & day goc
nghiéng lang bang 17°% diéu chinh cac thong so
thiét bi lang doc g6 theo yéu cau vé kich thuéc van
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lang doc. Can ct theo yéu cau ctia nguoi st dung
vé kich thudc van lang (chiéu day van lang, chiéu
rong, chiéu day theo chiéu kich thuoc cta phoi gd
hop) va loai g6 tién hanh diéu chinh céac thong so
cong nghé cta thiét bi lang doc nhu & bang 2.

Bang 2. Thong s6 cong nghé tao van lang doc

Chiéuday | Heso | Toc do lang
Loai | van lang doc | nén (%) | (m/phut)
go (mm)
1 10 25
Téch 2 15 25
3 20 25

Buoc 4. Lang doc khtic go tao van lang doc

Van moéng duoc tao boi chuyén dong cat doc

thé, khi do khuc gé chuyén dong thang qua ludi
dao duoc c6 dinh. Diéu khién cac nat bam “Tién”,
“Lui”, “Vao”, “Ra” ctia phoi go hop theo tinh hinh
thuc t€ cta qua trinh lang (Hinh 9). Luu y: Chiéu
day cta phoi g6 hop con lai sau khi lang khodng 20
mm thi dimg va két thiic qué trinh lang vén.

Hinh 9. Lang van
- S4y vdn mdng: Van moéng sau khi lang can
phai sdy kho dén do 4m 8 + 2%, c6 thé thuc hién
trén may sdy van lang dang con lan hoac may sy
¢ép phu thuoc vao diéu kién san xuat. Van lang sau
khi sdy phai phang, khong bi cong vénh, nat né
(Hinh 10).

Hinh 10. Say van lang doc

- Phan loai van lang: Kich thuodc va chat luong
van lang phai dong déu nhu nhau va phai dat yéu
cau chat luong theo TCVN 4358: 2021 [6], trong
d6 sai s6 kich thudc chiéu day: + 0,05 mm; sai sO
kich thudc chiéu rong: + 5,0 mm; sai s6 kich thudc
chiéu dai: £ 5,0 mm va mot s6 yéu cau khac vé
khuyét tat nhu: Mat chét, 16 thung cho phép
khong 16n hon 3 mm voéi s6 lwong khong qua 1 mat
tron 1 mm chiéu dai van.

Can cut dic tinh bé mat ctia van lang doc co
thé phan loai ra thanh van lang xuyén tam, van
lang ti€p tuyén, van lang ban xuyén tam/ban ti€p
tuyén. Viéc phan loai nhu vay dé dap tng duoc yéu
cau st dung phu hop véi dac tinh va chat luong
van lang.

- Pong goi va Iuu kho: Van lang duoc phan loai
theo cap chat luong va kich thuoc dé tién hanh
dong goi. Van duoc déng goi phai bang phing,
chic chan, tranh lam hue héng trong qua trinh
dong goi.

Van thanh phdm duoc x€p vao kho néu chua
xuat xudng. Moi truong x€p van phai kho rao,
thoang mat, cach mat dat it nhat 1la 10 cm tranh
mua, nang, néu can cé thé phun thuéc bdo quan
g0 vao tuong, nén kho

- Chat Itong vdn lang doc: Dap tmg cac yéu
cau ctia TCVN 4358: 2021 [6]. Su thay déi do day
nam trong pham vi tir - 0,04 dén + 0,05 mm va do
nhén bé mat <150 pm.

3.2. Két qua x4c dinh tinh chat van lang doc gb
Téch

Van lang sau khi lang duoc sdy kho trén thiét
bi sdy bang chuyén dat do 4m tir 8 - 10%. Sau do tién
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hanh x4c dinh céc chi tieu chat luong van lang nhuw:  vé @60 nham bé mat 87,36 pm, 88,10 um, 80,99 pm
Do nham bé mat; sai s6 chiéu day; do bén kéo doc, co su khac biet khong nhiéu. Chiéu day van lang
do bén kéo ngang tho. Két qua xac dinh tinh chat cang 16n thi @6 nham bé mat cang tang. P6 nham
van lang doc dugc thé hién & bang 3, 4, 5, 6. bé mat van lang déu nho hon <150 pm nén dap

Két qua & bang 3 cho thdy, & cdp do chiéu day Mg yéu cau dé ra theo TCVN 4358: 2021 [6].

van lang khac nhau 1 mm, 2 mm, 3 mm, cac chi s6

Bang 3. Anh hudng ctia chidu day van lang dén thay déi @6 nham bé mit g Téch (um)

Chiéu day van lang
Tri s6 thong ké

1 mm 2 mm 3 mm

Lanlap 1 87,87 89,49 80,43
Lan lap 2 86,86 88,15 80,99
Lanlap 3 87,36 86,67 81,56
Gia tri trung binh 87,36 88,10 80,99
Gia tri nho nhat 86,86 86,67 80,43
Gia tri 16n nhat 87,87 89,49 81,56

Sai s6 chuin 0,29 0,81 0,33

Do lech chuin 0,50 1,41 0,57

Heé s6 chinh xac 0,33 0,92 0,41
Heé s6 bién dong 0,58 1,60 0,70

Béng 4. Anh hudng ciia chiéu day van lang dén thay ddi sai s6 chiéu day (mm)

o Chiéu day van lang
Tri so thong ke

1 mm 2 mm 3 mm

Lanlap 1 0,05 0,06 0,06
Lan lap 2 0,051 0,059 0,058
Lanlap 3 0,054 0,061 0,057

Gia tri trung binh 0,05 0,06 0,06
Gia tri nho nhat 0,051 0,059 0,057
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Gia tri 16n nhat 0,054 0,061 0,058
Sai s6 chuin 0,00 0,00 0,00
bo lech chuin 0,002 0,001 0,001
He so6 chinh xac 2,202 1,179 0,772
He so6 bién dong 3,813 2,041 1,337

Bang 5. Anh hudng ctia chidu day van lang dén thay ddi ¢ bén kéo doc (Mpa)

o Chiéu day van lang
Tri so thong ké

1 mm 2 mm 3 mm

Lanlap 1 49,56 52,45 53,46
Lan lap 2 47,83 51,35 54,32
Lan lap 3 48,87 53,46 52,78
Gia tri trung binh 48,75 52,42 53,52
Gia tri nho nhat 47,83 51,35 52,78
Gia tri lon nhat 49,56 53,46 54,32
Sai s6 chuin 0,50 0,60 0,44
bo lech chuin 0,87 1,05 0,77
Heé so6 chinh xac 1,03 1,16 0,83
Heé s6 bién dong 1,78 2,01 1,44

Bang 6. Anh hudng ctia chiéu day van lang dén thay ddi do bén kéo ngang (Mpa)

Chiéu day van lang
Tri so thong ke
1 mm 2 mm 3 mm
Lanlap 1 2,21 2,45 2,65
Lan lap 2 2,19 2,39 2,56
Lan lap 3 2,27 2,41 2,58
Gia tri trung binh 2,22 2,42 2,60
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Gia tri nho nhat 2,19 2,39 2,56

Gia tri lon nhat 2,27 2,45 2,65

Sai s6 chuin 0,02 0,02 0,03

bo lech chuin 0,04 0,03 0,05

Heé so6 chinh xac 1,08 0,73 1,05

Heé s6 bién dong 1,87 1,26 1,82
Két qua & bang 4 cho thdy, sai s6 chiéu day Properties — of  the  produced  veneer,
van lang nim trong khoang cho phép 0,05 - 0,06 Ejwwp410_source, Technische Universitit

mm; xu huéng sai s6 chiéu day van lang ting dan
theo chiéu day ctia van tang tir 1 mm, 2 mm, 3 mm
lan lwot 1a 0,05 mm, 0,06 mm, 0,06 mm.

Két qua & bang 5 cho thay, do bén kéo doc van
lang gb Téch tiang theo chiéu day ctia van lang tir 1
mm, 2 mm, 3 mm va c6 st khac biét ro rang & cap
chiéu day van lang tuong tng 1a 49,56 Mpa; 52,45
Mpa; 53,46 Mpa.

Két qua & bang 6 cho thay, do bén kéo ngang
van lang g6 Téch tiang theo chiéu day cta van lang
tir 1 mm, 2 mm, 3 mm va c6 st khac biét ro rang &
cap chiéu day van lang tuong tng 1a 2,21 Mpa; 2,45
Mpa; 2,65 Mpa.

4. KET LUAN

Nghién ctru da dé xuat dugc quy trinh cong
nghé tao van lang doc tir g6 Téch c6 chiéu day 1
mm, 2 mm, 3 mm. Chiéu day van lang trong pham
vi 1 mm, 2 mm, 3 mm tir gb Téch it &anh huéng dén
cac chi tiéu do nham bé mat, sai so6 chiéu day van
lang. Do nhan bé mat < 150 pm; sai s6 chiéu day
nam trong khoang + 0,06 mm. D¢ bén kéo ctia van
lang c6 xu huéng tang khi tang chiéu day van lang.

Chat luong van lang doc tir gb Téch dap tmg
yéu cau dé ra cé thé st dung rong rai lam vat lieu
phtt mat cho san xuat doé go va cac ciu kién xay
dung.
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TECHNOLOGICAL PARAMETERS PROCESS FOR TEAK WOOD LONGTHWISE WOOD
VENEER SLICER PRODUCTION
Vu Huy Dai', Ta Thi Phuong Hoa', Nguyen Thi Loan’,
Tong Thi Phuong’, Nguyen The Nghiep?, Vu Thi Ngoan®
! Vietnam National Forestry University
? Forest Industry Research Institute, Vietnam Academy of Forest Sciences
Summary

Analyze, select and propose a technological process for Teak longthwise wood veneer slicer
products with a thickness of 1 mm, 2 mm, 3 mm as follow: Selecting raw materials, square sawn
timbers; boiling treatment; longwise wood veneer slicer products, dried; classification and
packaging. The surface smoothness of longwise wood veneer slicer at 3 different thickness levels
from 1 mm, 2 mm, 3 mm was 87.36 pm; 88.10 um; 80.99 um respectively. The veneer thickness
variation is within the allowable range of 0.05 mm to 0.06 mm; the tensile strength of veneer
increased when increasing the veneer thickness. The tensile strength of 1 to 3 mm thickness
reaches 48.75 MPa to 53.52 Mpa, respectively. The quality of longwise wood veneer slicer from
teak wood reached standard requirements and can be widely used as a covering material for the
production of wooden furniture and construction components.

Keywords: Longwise wood veneer slicer, Teak wood, longwise slicer.

Nguoi phan bién: TS. Nguyén Quang Trung
Ngay nhan bai: 14/11/2023

Ngay thong qua phan bién: 11/12/2023
Ngay duyét dang: 15/12/2023
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ANH HUOGNG CUA HAM LUONG VITAMIN C BO SUNG
VAO THUC AN BDEN SINH TRUONG VA BAP UNG MIEN

DICH TU NHIEN CUA CA CHIM VAY VANG
(Trachinotus blochii Lacepede, 1801)

Pham Thi Hanh" *, Nguyén T4n Khang?, Tran Vi Hich!, Lé Minh Hoang!

TOM TAT

Nghién cttu duoc thuc hién nham danh gia anh hudng cta vitamin C lén toc do tang trudng va
dap tng mién dich ty nhién cta ca chim vay vang Zrachinotus blochii giai doan giong. Thi
nghiém géom 6 nghiém thitc thic dn khac nhau, bao gém 1 nghiém thitc khong bé sung vitamin
C (déi chirng) va 5 nghiém thitc bé sung vitamin C (150, 300, 600, 1.200 va 2.400 mg/kg thitc an)
duoi dang L-ascorbate-2-phosphate (LAPP) duoc tién hanh trong vong 10 tuan. Ham luong
vitamin C trong cac nghiém thitc sau phan tich lan luot 1a 7,3, 50,5, 99,6, 186,5, 394,8 va 786,3
mg/kg. Ca thi nghiém c6 khéi lwong ban dau khoang 5,22 g + 0.28 duoc wong trong cac bé
composite 200 L voi mat do 30 con/bé. Ca duoc cho an 2 lan/ngay (8 gio va 17 gio) voi khau
phan cho an 5% khoi luong than. Khi két thuc thi nghiém, toc do tang trudng (LG, WG, SGR;,
SGRy), hiéu qua str dung protein va thicc an (PE va FE) & nhom ca déi chimg thap hon nhém ca
duoc bd sung vitamin C. C4 stt dung thitc an duoc bo sung 99,6 mg vitamin C/kg thic dn cé cac
chi s6 huyét hoc (RBCs, WBCs, Hb, Hct, plasma protein) va hoat tinh lysozyme cao hon ca & cac
nghiém thic khac (p < 0,05). Ty lé song, chi s6 co thé (VSI, HSI) va ham luong triglycerides
huyét thanh ctia ca & cac nghiém thirc khong co s khac biét (p > 0,05). Do do, nghién ctru nay
dé xuat mirc vitamin C bd sung phu hop cho tang truong va dap tmg mién dich tu nhién ctia ca

chim vay vang la 99,6 mg/kg.

Tirkhoa: Cd chim vay vang, mién dich tir nhién, sinh truong, Trachinotus blochii, vitamin C.

1. BAT VAN BE

Vitamin C la mot trong nhitng vitamin can
thiét cho su phat trién binh thuong va chiic niang
sinh ly ctia ca. N6 dong vai tro quan trong trong
tang truong, hinh thanh collagen, chuyén hda sat
va huyét hoc, téng hop corticosteroids, 1a chat lién
quan dén kha niang chong soc ctia ca doi voi cac
tac dong bén ngoai. Bén canh do, vitamin C con la
mot chat chong oxi hoa hiéu qua boi kha nang
nhuong dién tr trong cau truc cua minh cho céac
goc tu do, giam tac hai ctia cac goc tu do lén cau
trac mang té bao. Vitamin C ciing duoc xem la
duong chat quan trong lién quan dén mién dich

''Vién Nuoi trong Thuy san, Trudng Pai hoc Nha Trang
" Email:hanhpt@ntu.edu.vn

cta ca [1]. Cac nghién cttu trén ca bién truoc day
ghi nhan, dap tng mién dich cta ca duoc ting
cuong khi stt dung vitamin C & ndong do cao nhu ca
bon [2], ca trap [3], ca chém [4] va ca ma [5]. Tuy
nhién, vai tro cta vitamin C véi hé mién dich lai
khong duoc ghi nhan & mot s6 doi tuong ca khac
[6].

Hau hét cac loai ca xuwong thiéu enzym L-
gulonolactone oxidase can thiét cho qua trinh tu
téng hop vitamin C. Do vay, can bé sung vitamin C
vao thic 4n hing ngay cho ca. Néu b6 sung thiéu
vitamin C lam c4 di hinh cot séng, mang, vay, cau
tric sun cta mat, xuit huyét, ting miuc
triglycerides va cholesterol trong huyét tuong.
Nhu cau vitamin C cho c4 nuoi thay déi dang ké
theo nhiéu nghién cttu khac nhau, phu thuoc vao
loai c4, giai doan phat trién, tac dong ctia cac yéu
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to6 moi truong, su tuong tac voi cac thanh phan
khac trong thirc an [7].

Ca chim vay vang (Zrachinotus blochii
Lacepéde, 1801) 1a mot trong nhimg doi tuong
nudi bién co gia tri va dugc nuodi voi qui mo 16m
hién nay. Trong qua trinh nuoéi, nhat 1a nuéi voi
mo6 hinh tham canh, cd thuong xuyén bi cing
thang do nhiéu nguyén nhan khac nhau dan dén
tinh trang oxy hda cac té bao trong co thé, gay mat
can bang giita co thé ca va moi truong nudc, lam
giam toc do tang trudng va ty lé song cua ca [8].
Bén canh d6, ¢ ca bién noi chung, nhat 1a ca con,
ca dang trong giai doan phat trién thi trong to
chttc mo cua ca rat giau cac axit béo thuéc nhom
n-3 HUFA va trong kh4u phan 4n hang ngay ca
cing doi hoi dugc bé sung mot luwong 16n n-3
HUFA vao thic an, cac axit béo nay rat dé bi oxy
hoa va hinh thanh nén cac san phdm gay doc truc
tiép va gian ti€p dén vat nuoi [9]. Do vay, dé ngan
chan va giam thiéu cac tac hai do oxy hoa gay ra,
thi viéc b6 sung cac chat chong oxy héa nhu
vitamin C cho c4 Ia can thiét.

Hién nay, da c6 nhiéu nghién cttu vé nhu cau
dinh duong cho ca chim vay vang, trong d6, nhu
cau vé ham luong protein (45 - 50%) va lipid (9%)
trong khau phan an cho c4 cao, nhat 1a giai doan
ca giong [10]. Tuy nhién, nhitng thong tin vé nhu
cau vitamin C & d6i tuong nay con han ché. Trong
d6, nhu cau vé vitamin C & ca chim vay vang 7.
blochiinham nang cao dap tng mién dich tu nhién
cua ca chua dugc nghién ctu. Nghién ctu nay
dugc thuc hién voéi viec b6 sung vitamin C vao
thitc an & cac nong do khac nhau nham danh gia
anh hudng cua chung dén sinh truéng va dap tng
mién dich ty nhién ctia ca chim vay vang.

2. BOI TUDNG VA PHUONG PHAP NGHIEN CUU
2.1. Déi trong nghién ctru

Ca chim vay vang duoc tuyén chon tir co s&
san xuat giong ca bién tai thanh pho Nha Trang,
tinh Khanh Hoa. C4 chim giong 70 ngay tudi, kich
co dong déu, khde manh (cé chiéu dai trung binh
khoang 6,27 cm, khoi luong trung binh khoang
5,22 g) duoc van chuyén kin bang tai ni 1ong bom
oxy dén phong thi nghiém. Thoi gian thuan duong

duoc thuc hién trong 1 tuan dé ca thich nghi voi
diéu kien thi nghiém. Thi nghiém duoc thuc hién
tir thang 7/2021 - 7/2022, tai Trung tam Nghién
ctru giong va Dich bénh Thuay san — Truong Dai
hoc Nha Trang.

2.2. Phuong phap nghién ctru

2.2.1. Chudn bi thirc an

Thttc an st dung cho ca trong thoi gian thuan
duong va thoi gian thir nghiém la thic an tong
hop, duoc phoi hop san xuat tai Cong ty TNHH
Van Xuan - Khanh Hoa. Nguyén liéu va thanh
phan dinh duong thic an cho ca thi nghiém duoc
trinh bay trong bang 1. Dang vitamin C st dung
trong thtc an thi nghiém la L-ascorbate-2-
phosphate 35%, CSPC-Trung Qudc.

Cac nguyén liéu thic an duoc can theo ty 1é
tuong tng voi 6 nghiém thic thi nghiém. Vitamin
C duoc tron déu vao hon hop nguyen liéu thic an
theo 5 muc b6 sung, lan luot 1a 150, 300, 600, 1.200
va 2.400 mg/kg thic an. Hon hop thic an duoc
chuyén thanh bot nhao va ép vién qua may ép truc
ngang Binh Minh (Viét Nam) vdi co 1 - 3 mm.
Thttc an sau khi ép vien duoc say kho & 30°C trong
vong 24 gio va bao quan & 20°C dé dung dan. Ham
lwong vitamin trong thirc an duoc phan tich bang
phuong phap sic ky long cao 4p, tuong tng voi 6
nghiém thic thi nghiém vitamin C la 7,3, 50,5,
99,6, 186,5, 394,8 va 786,3 mg/kg.

Bang 1. Cong thirc va thanh phan

thirc an thi nghiém
Thanh phan Ham luong
(g/kg)
Bot ca 430
Bot dau nanh 190
Gluten mi 100
Tinh bot mi 30
Dau ca 57
Vitamin/Khoang 36
Bot mi 140
Lecithin-dau nanh (70%) 12
Monocalcium phosphate 3
Choline 2
Téng 1.000
Thanh phan sinh hoa (%)
Protein tho 47,26
Lipid 10,70
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2.2.2. BO tri thi nghiém

Thi nghiém b6 sung vitamin C dugc bo tri
ngau nhién voi 6 nghiém thic, bao gom 1 nghiém
thic doi ching (khong bé sung vitamin C) va 5
nghiém thic bé sung vitamin C (150, 300, 600,
1.200 va 2.400 mg vitamin C/kg thic an). Moi
nghiém thtc 14p lai 3 1an ctung thoi diém. Ca duoc
b6 tri vao 18 bé composite 200 lit, voi 30 ca thé
trong moi bé. Hé thong bé thi nghiém c6 mai che
dam bao du anh sang tu nhién.

2.2.3. Cham soc, quan Iy
Thoi gian thi nghiém thuc hién trong 70 ngay.

Cé duoc cho an 2 1an/ngay, vao luc 8 giorva 17 gio
voi khau phan an 5% khoi luong than/ngay. Ca
duoc cho an dén no, diéu chinh luong thic an
thong qua quan sat hoat dong an moi cua ca dé
tranh du thtra thic an.

Cac yéu t6 moi truong duoc kiém tra dinh ky
va duy tri & murc thich hop cho c4, bao gdm: nhiét
do (29 - 31,5°C), do man (28 - 30%0), pH (7,5 - 8),
ham luong oxy hoa tan (5,7 - 6,5 mg/1). Chat luong
nuoc duoc duy tri thong qua viéc vé sinh bé va
thay 50% nudc moéi ngay. Nudc duoc suc khi lien
tuc.

2.3. Phuong phap thu thap va xi Iy s6 liéu

2.3.1 Phuong phap xac dinh va tinh toan mot
S0 chi tiéu

Chiéu dai va khai luong cta ca duoc can do tai
thoi diém bat dau va két thac thi nghiém. Chiéu
dai toan than duoc do bang gidy do ky thuat, do
chinh x4c 1 mm. Khéi luong c4 duoc can bang can
dién tix, @6 chinh x4c 0,1 g. TV 1é song cua ca duoc
x4c dinh tai thoi diém két thuc thi nghiém bang
cach dém s6 ca con lai chia cho s6 luong ca tha
ban dau.

Két thuc thi nghiém, toan bo cad & cac
nghiém thic déu duoc can do dé xac dinh cac chi
tiéu tang truong. Thu ngau nhién 3 con c4 & moi

bé (9 con/nghiém thic) dé xac dinh cac thong so
mau, hoat tinh lysozyme, dong thoi ca duoc giai
phau gan va noi tang dé xac dinh chi s6 VSI (chi
s6 ndi tang), HSI (chi s6 gan).

C4 duoc gay meé bang monophenyl ether
glycol voi nong do 150 - 200 ppm trudc khi thu
mau mau. Mau mau duoc thu tai tinh mach duoi
ctia moi con c4. Mot phan mau sau khi thu duoc
phan tich mot so chi tiéu sinh hoéa, phan con lai
dugc chuyén vao ong eppendoft dé qua dém & 4°C
trudc khi dem ly tam dé thu huyét thanh. Huyét
thanh ca duoc bao quan & -80°C dé phan tich ham
lugng lysozyme.

Phan tich t€ bao bach cau, hong cau va cac
chi s6 sinh héa mau duoc xac dinh bing may phan
tich mau Sysmex XT-1800i (Sysmex Corporation,
Hyogo, Japan).

Hoat tinh lysozyme trong huyét thanh ca
chim vay vang dugc xac dinh theo mo ta cua
Shugar (1952) [11].

Cac thong s6 danh gia va cong thic duoc xac
dinh nhu sau

+ Ty lé tang trong vé chiéu dai (LG): LG (%) =
[(L,- Ly)/L,] *100;

+ Ty lé tang trong vé khoi luong (WG): WG
(%) = [(W,- W) /W] *100;

+ Toc d0 tang truong chiéu dai twong doi
(SGR): SGR;, (%) = [(LnL,- LnL,/t] * 100;

+ Toc do tang trudng khoi luong twong doi
(SGRw): SGRy, %) = [(LnW,- LnW,/t] * 100;

+ Hiéu qua st dung thic an (FE): FE = Khoi
luong ca tang 1én/Luong thic an ca st dung;

+ Hiéu qua st dung protein (PE): PE = Khoi
luong ca tang 1én/Luong protein ca st dung;

+ Heé s6 chuyén d6i thic an (FCR): FCR =
Téng khoi lwong thic an st dung/Khoi lwong ca
tang lén;
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+ Ty 1é song (SR): SR (%) = (S6 luong ca khi
két thuc thi nghiém/s6 luong ca ban dau) * 100;

+ Heé s6 noi tang (VSI): VSI (%) = (khoi luong
ndi tang/khoi luong ca) *100;

+ Hée s6 gan (HSD: HSI (%) = (khoi luong
gan/khai luong cd) * 100.

Trong do: W,, W, 1a khoi luong ca tai thoi
diém ban dau va két thuc thi nghiém (g). L,, L, 1a
chiéu dai ca tai thoi diém ban dau va két thac thi
nghiém (cm). t la thoi gian thi nghiém (ngay, 70
ngay).

2.3.2. Phuong phap xit Iy so liéu

Cac so lieu thu thap tir thi nghiém duoc tinh
toan va biéu dién dudi dang gia tri trung binh
(Mean) + Sai s6 chudn (SE) trén phin mém
Mocrosoft Excel 2016. So6 lieu duoc phan tich
thong ké bang phuong phap phan tich phuong sai
mot yéu t6 (One-way ANOVA) véi phan mém SPS
22.0. Su khac biét gitra cac gia tri trung binh duwoc
x4c dinh bang phép kiém dinh Duncan véi do tin
cay 95%.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nghién ciru

3.1.1. Toc do ting truong va ty Ié song

Ham luong vitamin C b sung vao thitc an anh
hudéng 1én sinh trudng ctia ca chim vay vang giai
doan giong (p < 0,05). Toc do tang truong vé chiéu
dai (LG, SGR,) thap nhat & nghiém thitc doi chimg
(lan luot 108,9%; 1,1%), cao nhat & nghiém thitc bo
sung 99,6 mg vitamin C/kg thuc an (132,3%; 1,2%).

Két qua ciing twong tuy voi tang truong vé khoi
luong (WG, SGRy), cao & nghiém thic 186,5
mg/kg (744,1%; 3,0%) va thiap & nghiém thuc doi
ching (605,0%; 2,8%). Nhin chung, tang truéng ctia
ca tang dan theo cac mitc b6 sung vitamin C tir
50,5 mg/kg dén 186,5 mg/kg. Tuy nhién, khi bo
sung vitamin C qua nhiéu (786,3 mg/kg) thi ting
truong cua ca lai gidm thap. Sau 70 ngay thi
nghiém, khong ghi nhan s6 ca chét & tat ca cac
nghiém thitc. Qua do6 cho thay, ty 1¢ song cta ca
chim vay vang khong bi anh huong boi vitamin C
trong thurc an (p > 0,05) (Bang 2).

312 Hiéu qud sir dung thirc 4n va hé so
chuyén doi thirc an

Két qua bang 2 cho thay, hiéu qua st dung
thitc an va st dung protein ctia ca & nghiém thirc
b6 sung 99,6 mg vitamin C/kg cao hon dang ké so
voi nghiém thtc ddi chimg va cac nghiém thic
con lai, cu thé, chi s6 nay thap nhat & nghiém thuc
khong duoc bé sung vitamin C (lan luot 50,5% va
1,1%), cao nhat & nghiém thuc 99,6 mg/kg (62,1%
va 1,3%). C6 su khac biét thong ké (p < 0,05) gitra
cac nghiém thuc b6 sung vitamin C tir 50,5 — 394,8
mg/kg nhung khong khac biét gitta murc 394,8 va
786,3 mg/kg (p > 0,05).

Hé s6 chuyén d6i thitc an cao nhat 1a 2,0 &
nghiém thitc khong duoc bé sung vitamin C va
thap nhat 1a 1,6 & nghiém thic 99,6 mg/kg. Khong
c6 su khac biét thong ké gitra nghiém thic 99,6
mg/kg va 186,5 mg/kg ciing nhu gitta 50,5; 394,8;
786,3 mg/kg (p > 0,05).

Bang 2. Ting trudng va ty 1é séng ctia ca chim vay vang & cac mic bd sung vitamin C khac nhau

Ham luong vitamin C bd sung vao thitc an (mg/kg thitc an)
Chi tiéu
0 150 300 600 1.200 2.400
L (cm) | 6,27°+£0,07 | 626°£0,06 | 628008 | 627°£007 | 6,28°+0,06 | 6,27°+0,07
L, (cm) |13,10°+0,29| 13,80 +0,32 | 14,57°£0,23 | 14,30°£0,42 | 14,40°+0,26 | 14,23 0,22
60 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2023




KHOA HOC CONG NGHE

W, (g) |521°+£0,08| 523*+0,07 | 522°+0,06 | 523°+008 | 522°+0,06 | 521°+0,08
W, (g) | 36,8°£0,49 | 4236°+0,54 | 43,38°£0,58 | 44,06°£0,67 | 42,15°+0,22 | 39,04+ 0,88
LG (%) | 108,9°+4,6 | 120,1°+5,13 | 132,3%+3,72 | 128,1™+ 6,64 | 129,7°+4,22 | 127,0+ 3,49
WG (%) | 605,0°+£9,3 | 711,4°+ 10,33 | 731,0°+ 11,14 | 744,1°+£ 14,42 | 707,5°£4,14 | 648,0°% 18,68
SGR, (%) | 1,1°£0,03 | 1,1°£0,03 1,2°+ 0,02 1,2%+ 0,04 1,2°40,03 1,2°+ 0,02
SGRy (%) | 2,8°£0,02 | 3,0°£0,02 3,0°+ 0,02 3,0+ 0,02 3,0°+£0,01 2,9%+ 0,04
FE 50,5 +£0,78 | 59,4°+0,86 | 61,0°+0,93 62,19+ 1,2 59,1°£0,35 | 54,1°£1,56
PE 1,1+ 0,02 1,3°£0,02 1,3°+ 0,02 1,3+ 0,03 1,3°+ 0,01 1,2°+ 0,03
FCR 2,040,03 | 1,7°£0,02 1,6°+ 0,02 1,6*°+ 0,03 1,7°£0,01 1,9°+ 0,05
VSI (%) | 6,61£0,61 | 693+0,14 | 7,09+035 | 7,12+029 | 7,36+0,86 | 7,17+0,58
HSI %) | 1,6+005 | 1,58+004 | 1,64£0,06 | 1,58+0,02 1,6 0,06 1,62 + 0,02
SR (%) 100 100 100 100 100 100

Ghi chu: Gi tri trung binh + SE. Trong cung hang, cdc so liéu mang céc ky tir chir cdi khac nhau thé
hién s khdc biét cé y nghia thong ké, p < 0,05.

Két qua bang 2 ciing cho thdy, vitamin C bo
sung vao thic an khong anh hudng dén heé s6 noi
tang va hé s6 gan ctia ca chim vay vang thi nghiém

(p>0,05).

3.1.3. Mot sé chi tiéu huyét hoc

Két qua ¢ bang 3 cho thdy, viec bé sung
vitamin C c6 anh hudéng dén s6 luong té bao mau
ca chim vay vang. S6 luong bach cau cao hon dang

chtmg, cao nhat & nghiém thtc 786,3 mg/kg
(6,83x10°/mm®). S6 luong hong cau ciing duoc ghi
nhan cao nhat & nghiém thtc b6 sung 394,8

mg/kg (2,97x10°/mm® (p < 0,05). Tuy nhién, s
luong bach cau khong c6 sy khac biét giira

ké & cac nghiém thitc b6 sung vitamin C so voi doi

nghiém thuc 786,3 va 394,8 mg/kg, s6 luong hong
cau khong khac biét gitta nghiém thuc 394,8 voi
786,3 va 186,5 mg/kg (p > 0,05).

Bang 3. Mot s6 chi tieu huyét hoc ctia c4 khi stt dung thirc dn v6i ham hegng vitamin C khac nhau

Thong s6 Ham luong vitamin C bé sung vao thitc an (mg/kg thirc dn)
danh gia 0 150 300 600 1.200 2.400
WBC a C C C d d
s .| 5.92°+0,05 | 632°£0,02 | 6,67°+0,04 | 6,72°+0,02 | 6,82°+0,02 | 6,83'+0,02
(x10°/mm°)
RBC a ab b be c be
o 2,6°£0,08 | 2,72"+0,02 | 2,82°+0,02 | 2,85*+0,03 | 2,97°£0,04 | 2,85*+0,03
(x10°/mm°)
Hb (g/dl) | 6,97°+0,06 | 7,35°+0,08 | 7,42°+0,15 | 7,43°+0,04 | 7,42°+0,06 | 7,4°+0,06
Hct (%) 19,63+ 0,28 | 21,0 +0,58 | 23,579+ 0,23 | 23,0+0,58 |21,5°+0,59 | 21,67+ 0,33

Ghi chu: Gi tri trung binh + SE. Trong cung hang, cdc so'liéu mang cac ky tir chir cdi khac nhau thé
hién sukhdc biét cé y nghia thong ké, p < 0,05.
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Mot s6 chi tieu sinh héa mau (Hb, Hct,
triglyceride, protein huyét thanh) duoc thé hién
qua bang 3, hinh 1 va 2. C6 thé nhan thay, & muc
b6 sung 186,5 mg/kg, ham luong Hb va protein
huyét thanh ctia c4 1a cao nhat; & muc 99,6 mg/kg,

6

+ A

s

Triglyceride (mmol/L)
b9

=

ham luong Hct 1a cao nhat, khac biét dang ké so
voi nghiém thic doi chimg (P < 0,05). Riéng ham
luong triglyceride, két qua ghi nhan khong co su
khac biét gitta cac nghiém thuic thi nghiém (P >
0,05).

2400

Ham Iu’g’ng vitamin C (mg!kg)

Hinh 1. Ham luong triglyceride ctia ¢4 sau 10 tudn bd sung vitamin C
Ghi chu: Gid tri trung binh + SE. Céc ky tir chi¥ cdi khdc nhau trén cdc cot thé hién suwr khac biét co

nghia thong ké, p < 0,05.
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Hinh 2. Ham luong protein huyét thanh ctia c4 sau 10 tudn bé sung vitamin C
Ghi chu: Gid tri trung binh + SE. Céc ky tir chi cdi khdc nhau trén cédc cot thé hién su khac biét co

nghia thong ké, p < 0,05.
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3.1.4. Hoat tinh lysozyme

Két qua hinh 4 cho thay, vitamin C anh hudéng
dén hoat tinh lysozyme & ca chim vay vang. Ca
duoc b6 sung vitamin C c6 hoat tinh lysozyme cao
hon c4 khong duoc bé sung vitamin C. Trong do,
ca duoc bo sung 186,5 mg vitamin C/kg thitc an c6

10

[#a]

1

b dm L Oy

Hoat tinh lysozym (ug/ml)

=

C C
9
b
a I
0 150 300 600

hoat tinh lysozyme cao nhat (8,81 pg/ml), tiép dén
la nghiém thac 50,5 mg/kg (6,63 pg/ml) va thap
nhat 1a nghiém thic doi ching (5,32 pg/ml; p <
0,05). Khong c6 su khac biét gitra cac nghiém thic
b6 sung vitamin C tir 99,6 - 786,3 mg/kg (p > 0,05).

c c

1200 2400

Ham lwong vitamin C (mg/kg)

Hinh 3. Hoat tinh lysozyme ctia c4 sau 10 tudn b sung vitamin C
Ghi chu: Gid tri trung binh + SE. Cic ky tir chi cdi khdc nhau trén cédc cot thé hién su khdc biét co

nghia thong ké, p < 0,05
3.2. Thao luan

Xac dinh nhu cau dinh duong cho ca nuoi la
mot trong nhitng nhan t6 quan trong nham nang
cao hiéu qua san xuat. Nhu cau vitamin C da duoc
xac dinh & nhiéu loai ca nuoi cho thdy, chung cé
tac dung dén sinh truéng, ty 1é song, hiéu qua sir
dung thtc an va dap ting mién dich cta ca. Trong
nghién cttu nay, b6 sung 50,5 mg vitamin C/kg
thic an cho toc do sinh trudng va hiéu qua st
dung thtc an tot hon so voi nghiém thuc doi
chtmg va cac nghiém thic con lai. Két qua nay
tuong dong voi nghién ctru trén ca chim vay vang
(vay ngan) [12], ca gio [11]. Tuy nhién, két qua lai
khéc biét voi nghién ctru trén mot so loai ca khac
nhu ca chim vay vang (vay dai) [13] va ca vet [14].
biéu nay co thé do su khac biét vé dang vitamin C

b6 sung vao thitc an cho ca, kich co ca thi nghiém,
giai doan phat trién, diéu kién thi nghiém va chat
luong thiec an. Mac du vitamin C 1a mot chat
chong oxi héa nhung khi vao trong co thé sinh vat,
chiung hoat dong nhur mot chat tién oxi héa lam
téon thuong ADN [15]. Két qua thi nghiém ciing
cho thay, viéc b sung vitamin C cho ca chim vay
vang qua nhiéu (786,3 mg/kg) da anh hudéng tieu
cuc dén ting trudng va hiéu qua st dung thic an
cua ca.

Ty le song ctia ca khong c6 su khac biét giira
cac nghiém thtc. Bén canh d6, mot s6 diu hiéu
dién hinh lién quan dén thi€u hut vitamin C nhu di
hinh, xo vay, xuat huyét khong xuét hién trén ca
chim vay vang sau 10 tuan thi nghiém. Qua do cho
thay, ca chim vay vang c6 thé chiu dung duoc su
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thiéu hut vitamin C trong mot khoang thoi gian
nhat dinh.

Chi s6 gan HSI va chi s6 noi tang VSI duoc
xem la tiéu chi danh gia tinh trang chuyén hoa
nang luwong tir thitc an ctia ca. Trong nghién ctu
nay, chi s6 gan va chi s6 noi tang cua ca chim vay
vang khong chiu anh hudéng boi viec bé sung
vitamin C vao thtc dn. Do do, c6 thé nhan dinh
vitamin C khong tac dong dén su tich tu lipid trong
gan va mang treo rudt ciia ca chim vay vang giai
doan giong.

Viéc b6 sung vitamin C anh hudéng ro rét dén
cac chi s6 huyét hoc cta ca chim vay vang giai
doan giong. Thiéu vitamin C dan dén tinh trang
thiéu mau & ca, biéu hién 1a s6 luong té bao bach
cau, hong cau ciing nhu ham luong Hb, Hct &
nhom ca d6i ching thap hon cac nhom ca duoc b
sung vitamin C. O mitc bé sung thap nhit (50,5
mg/kg) cac chi s6 huyét hoc ctia ca da cao hon
nhom ca khong duoc bé sung vitamin C. Khi bo
sung vitamin C cang nhiéu thi chi s6 huyét hoc
cang cao. Trong do, nhom ca duoc b6 sung 394,8
mg vitamin C/kg thitc dn c6 s6 luong té bao hong
cau va bach cau cao nhat. Vitamin C ciing duoc ghi
nhan 1a c6 thé kich thich qua trinh tong hop
protein & ca thong qua chi s6 protein trong mau
cao [16], muc protein huyét thanh trong nghién
ctru hién tai cho thay, két qua twong déng véi nhan
dinh trén va doi voi ca chim vay vang, & muc bé
sung tir 50,5 - 186,5 mg/kg cho két qua tot nhat.
Riéng chi tiéu ham luong triglycerides trong mau
khong bi anh hudng béi vitamin C trong thic an.

Theo Anbarasu va Chandra (2001) [17],
vitamin C 1a mot trong nhimg dudng chat lien
quan mat thiét dén tinh mién dich ctia c4, nhat la
mién dich te nhién. Trong s6 cac chi tiéu mién
dich tu nhién, lysozym doéng vai tro quan trong
trong hé thong mién dich. Lysozyme duwoc hoat
hoa boi cac chat gay 6 nhiém, cac vi sinh vat gay
bénh hoac cac yéu to gay cang thang va duoc kich

thich béi cac chat kich tmg mién dich [18]. Trong
nghién ctu nay, & mirc b6 sung 99,6 mg/kg thirc
an, vitamin C da kich thich hiéu qua hoat tinh
lysozym ctia c4 chim vay vang, tot hon so voi
nghiém thic d6i chimg va cac nghiém thic bé
sung khac.

4. KET LUAN

Sau 70 ngay thi nghiém, ca chim vay vang giai
doan giong duoc bé sung vitamin C ting trudng va
dap tmg mién dich tot hon so véi ca khong duoc
b6 sung vitamin C. Cac chi tiéu vé tang trudng
%LG, %¥WG, SGR;, SGRy), hiéu qua st dung thiic
an (FE, PE), chi s6 huyét hoc (RBC, WBC, Hb,
Hct, protein mau) va hoat tinh lysozyme & nhém
ca stt dung vitamin C déu cao hon dang ké so voi
nhom ca d6i chimg. Pong thoi, chi s6 FCR &
nghiém thitc b6 sung vitamin C thi thap. Trong cac
nghiém thic bé sung vitamin C, nghiém thic 50,5
mg/kg cho ting truong hiéu qua va nghiém thic
99,6 mg/kg thitc dn cho dap tmg mién dich tot.
Tuy nhién, hé s6 noi tang (VSI, HSI), ty 1é song va
ham luong triglyceride ctia ca chim vay vang
khong bi anh huong boi viéc b sung vitamin C
sau thoi gian thi nghiém.
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EFFECTS OF DIETARY VITAMIN C ON GROWTH AND NONSPECIFIC IMMUNITY OF
SNUBNOSE POMPANO (7rachinotus blochii Lacepéde, 1801)

Pham Thi Hanh', Nguyen Tan Khang',
Tran Vi Hich!, Le Minh Hoang®

nstitute of Aquaculture, Nha Trang University
Summary

A feeding trial was conducted to evaluate the effects of dietary vitamin C (ascorbic acid or AA)
levels on the growth performance and innate immune response for snubnose pompano
Trachinotus blochii juveniles. The experiment consisted of six different feed treatments,
including a basal commercial diet was used as a control, and five other diets were prepared by
supplementing 150, 300, 600, 1200 and 2400 mg AA/kg diet in the form of L-ascorbate-2-
phosphate. The analyzed AA concentrations of the diets were 7.3; 50.5; 99.6; 186.5; 394.8 and
786.3 mg/kg diet, respectively. Pompano (mean initial weight 522 + 0.28g) was reared in
composite tanks of 200 L at 30 fish/tank. Fish were fed twice daily (08:00 and 17:00) at a ratio of
5% body weight for 10 weeks. At the end of the feeding trial, the growth rate (WL, ¥WG, SGR;,
SGRy), feed and protein efficiency ratio (FE and PE) in fish fed the basal diet were lower than
those fed the supplemented vitamin C diet. Fish fed on diet supplemented with 99.6 mg/kg of
vitamin C showed significantly (p < 0.05) higher lysozyme activity and hematological parameters
(RBCs, WBCs, Hb, Hct, plasma protein) than those fed the other diets. No significant differences
(p > 0.05) in survival rate, body index (HSI, VSI) and serum triglycerides level were observed in
fish fed different diets. Therefore, the present study proposed that the suitable dietary vitamin C
level for growth and innate immune response of this species were 99.6 mg/kg vitamin C
supplementation.

Keywords: Snubnose pompano, natural immune response, growth performance, Trachinotus
blochii, vitamin C.

Nguoi phan bién: TS. Phan Dinh Phic
Ngay nhén bai: 15/8/2023

Ngay thong qua phan bién: 10/10/2023
Ngay duyét dang: 17/10/2023
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HIEN TRANG SU DUNG VA TON DU HOA CHAT,
KHANG SINH TRONG NUGI CA TRA THAM CANH O
PONG BANG SONG CUU LONG

TOM TAT

b6 Phuong Chi**, Cti Thi Nga', Vit Pham Thai',
Pinh Tién Diing', L& Thi Huong!

Bai viét nay cung cap mot s6 danh gia vé hién trang st dung cac loai hoa chat, khang sinh trong
nuoi ca tra tham canh tai 3 tinh: Can Tho, An Giang, Pong Thap va muic do ton luu héa chat,
khang sinh trong méi truong. Két qua diéu tra da ghi nhan cac co sé nuoéi stt dung khang sinh
trong nudi ca tra rat phé bién va da dang vé chiung loai, c6 toi it nhat 10 loai khang sinh duoc ho
nuoéi stt dung va phd bién nhat la Doxycyline (tinh An Giang 40%, Déng Thap 26,7%, thanh pho
Can Tho 63,3%), ti€p dén la cac thuoc thu y c6 chtta cac hoat chat Sufamethoxazole,
Trimethoprime duoc dung & ca 3 dia phuwong. Bén canh d6 ciing ghi nhan rat nhiéu loai hoa chat
xtr ly moi truong, chat b6 sung duoc st dung trong suot qua trinh nuoi. Vé chat luong moi truong
ao nudi, trong nudc ao nudi cac chi tiéu vé moi truong déu nam trong giéi han cho phép; phat
hién trong bun ao nuoi cé ton luu du luong hoéa chat thudc bao vé thuc vat (Cypermethrin) va du
luong khang sinh Oxytetracycline va Doxycycline & ca 3 tinh.

Tie khoa: Hién trang, cd tra, thuoc thu y, khang sinh, hoa chat.

1. BAT VAN BE

Ca tra 1a doi tuong nuoéi cha luc trong nuodi
trong thay san & dong bang song Ctru Long. Su
phat trién nhanh chéng cac ving nudi ca tra cong
nghiép dong nghia la phai stt dung nhiéu hoéa chat,
khang sinh trong quan ly moi truong va phong tri
bénh cho ca tra, diéu nay da dan dén hé qua lam 6
nhiém moi truong (dat, nuedc) ving nudi. Stt dung
thuoc thu y, hoa chat, khang sinh trong nuéi trong
thiy san rat quan trong dé dam bao stc khoe va
nang suat vat nuéi. Hién nay, c6 nhiéu loai hoa
chat va loai thudc duoc st dung trong nuéi trong
thily san voi muc dich quan ly chat luong nudc,
tram tich, nang cao ning suat, phong tri bénh...,
bao gom cac chat khtt trung (nhu hydrogen
peroxide, malachite green..), khang sinh (nhu
sulfonamides, tetracyclines..), hoa chat diét giap
xac (nhu pyrethroid, avermectins..) [1]. Nghién
ctu cua Thiang va cs (2021) [2] thyc hién trén 7
bang nudi trong thay san chinh & ban dao

'Vién Mbi truong Nong nghiép

" Email: dophuongchi.iae@gmail.com

Malaysia da ghi nhan c6 23 loai khang sinh trong
nuoc nudi thiy san véi téng nong do 1.099 mg/1,
trong d6 nhom khang sinh tetracycline (83%),
sulfonamide (72%) va quinolon (69%) cé tan suat
phat hién cao nhat. Oxytetracycline, tetracycline,
minocycline, sulfamerazine, sulfathiazole, floxacin,
axit nalidixic va ofloxacin la cac loai khang sinh
duoc st dung phé bién nhat, dac biét minocycline
la khang sinh phé rong, tac dung lén nhiéu vi
khu4n gram am va gram duong lan dau tién duoc
phat hién trong trang trai nuéi trong thiy san.
Theo W. Xiong va cs (2015) [3], khi phan tich du
luong khang sinh duoc st dung trong nudi tréong
thay san & Quang DPong, Trung Quéc, cing ghi
nhan su da dang cua cac loai khang sinh thudc
nhom tetracycline, sulfonamide va (fluoro)
quinolone, téng luong khang sinh trong moi
truong nudc va tram tich cao tuong tmg la 98,6
ng/l va 446 pg/kg. Theo Smith va Samuelsen
(1996) [4], mirc OTC trong tram tich trang trai dat
11 pg/g va thoi gian ban hiay OTC dao déng tix 9 -
415 ngay. Viéc st dung rong rai hoa chat, thudc,
khang sinh trong nuéi trong thay san (n6i chung,
nuoi ca tra noéi rieng da lam gia ting sy hién dién
ctia cta cac vi khuin khang thudc trong thiy san.
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Nguyén nhan chinh 1a thiéu cac huong dan cu thé,
thi€u cac bien phap canh bao cho nguoi nuoi trong
thiy san vé nguy co clia viec san xuat thiéu an
toan... Bai viét ndy, danh gia hién trang st dung
va ton du hoa chat, khang sinh trong nuo6i tham
canh c4 tra nhim x4c dinh mutc @6 va kha nang tén
du hoa chat doc hai trong moi truong nudi ca tra
dé co giai phap quan ly va st dung hoda chat,
khang sinh trong nuoéi trong thdy san hiéu qua,
giam thiéu 6 nhiém va bao vé moi truong.

2. D01 TUONG VA PHUDNG PHAP THUC HIEN

2.1. Déi tuong

Viéc xac dinh hién trang st dung hoa chat,
khang sinh trong nuéi trong ca tra duoc thuc hién
thong qua cac phiéu diéu tra theo nguyén tic lay
mau ngau nhién tai cac ho nuoi ctia cac tinh, thanh
pho: Can Tho, An Giang, Pong Thap két hop voi
diéu tra truc tiép tai cac co quan quan ly nha nuéc
cua 3 tinh, cac Cuc, Vu, Vién nghién ctru.

Viéc xac dinh chat luong moi truong ao nuodi
ca tra duoc thuc hién thong qua 14y mau bun va
nudc tai mot sé6 ao nudi & 3 tinh, thanh pho: Can
Tho, An Giang, Pong Thap dé phan tich tai Phong
thi nghiém thuoc Trung tam pgaan tich va chuyén
giao con nghé moi truong - Vién Moi truong nong
nghiép.

2.2. Phuong phap thuc hién

221 Pdnh gid hién trang st dung hda chat
khang sinh

- Diéu tra, khao sat, thu thap thong tin tir cac
co quan quan ly: 10 phiéu diéu tra tai cac S& nong
nghiép va PTNT, Chi cuc Thay san, Vién nghién
chu.

- Phong van ho/co sé nuodi ca tra tham canh
bang bang héi doi voi cac ho & 3 tinh, thanh pho:
30 phiéu/ho x 3 tinh = 90 phiéu diéu tra.

+ Poi voi mau bun ddy

Trong qua trinh diéu tra, phong van tiép tuc
quan sat diéu kién thuc té tai cac ho nuoi dé bé
sung va kiém chumg dit liéu thu thap duoc.

222 Danh gid chat hrong moi truong nudi ca
tra tham canh

- Phuong phap Iy mau

Tat ca cac mau duoc lay trong khoang thoi
gian tir thang 10 -11 nam 2021.

+ Mau nudc: Moi tinh thu 4 mau tir 4 ho/co s&
nuoéi, cac mau duoc thu 1 lan trong thoi gian nuoi:
1 mau/diém x 4 diém/tinh x 3 tinh = 12 mau. Mau
nuoc duoc ldy theo TCVN 6663 — 1 (ISO 5667-1:
2006) - Chat luong nudc - Ldy mau: Phan 1 huong
dan lap chuong trinh 14y mau va ky thuat ldy mau
[5].

+ Mau bun: Dia diém, thoi gian thu mau bun
day ao nuoi trong tu nhu dia diém va thoi gian thu
mau nuoc trong ao: 1 mau/diém x 4 diém/tinh x 3
tinh = 12 mau. Mau bun duoc 1y theo TCVN 6663
-1 (SO 5667-1: 2006) — chat luong nudc - Lay
mau: Phan 1 huong dan lap chuong trinh 1dy mau
va ky thuat 1ay mau [5].

Tai thoi diém lay mau cac ho/cd so nudi ca tra
sau tha nuoi tir 4 - 5 thang.

- Phuong phdp xdc dinh chat lrong moi
truong:

Mau sau khi lay duoc bdo quan va chuyén vé
Phong Phan tich Méi truong thuoc Trung tam
Phan tich va Chuyén giao cong nghé moi truong -
Vién Moi truong nong nghiép dé phan tich.

Phong Phan tich Moéi truong duoc Van phong
Cong nhan chat luong (BoA) - Bo Khoa hoc cong
nghé cong nhan phu hop theo ISO/IEC 17025 -
2017 - Ma so: VILAS 621 [6].

2 i A . . , . Gi6i han phat
STT | Chi tiéu phan tich Don vi Phuong phap thit nghiém hién (LOD)
1 |Pb mg/kg TCVN 6649: 2000 [7] & 1,5
2 |Cd mg/kg TCVN 6496: 2009 [8] 0,05
3 TCVN 6649: 2000 [7] &
As mg/kg 0,3
TCVN 8467: 2010 [9]
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4 TCVN 6649: 2000 [7] &
Hg mg/kg 0,03
TCVN 8882: 2011 [10]
5 TCVN 6649: 2000 [7] &
Cu mg/kg 3
TCVN 6496: 2009 [8]
6 |Permethrin ng/kg 0,6
7 |Cypermethrin ng/kg EPA method 8270D 0,6
8 |Deltamethrin ng/kg 0,6
9 |Saponin ng/kg CEAT.D/09 3
10 |Oxytetracycline ng/kg CEAT.b/07 6
11 |Doxycycline ng/kg CEAT.D/08 6
12 |Florfenicol ng/kg CEAT.D/05 6
13 | Cefotaxim ng/kg CEAT.D/06 6
14 |[pH(KCI) TCVN 5979: 2007 [11] 0-12
15 |Tong N % TCVN 6498: 1999 [12] 0,02
16 |Tong P % TCVN 8940: 2011 [13] 0,002
+ DOi voi mau nuoc.
Gié6i han phat
STT Chi tiéu phan tich Don vi Phuong phap thir nghiém | hién (LOD) nuéc
mat
1 Pb mg/L SMEWW 3113B: 2017 [14] 0,002
2 Cd mg/L TCVN 6197: 2008 [15] 0,002
3 As mg/L TCVN 6626: 2000 [16] 0,002
4 Hg mg/L TCVN 7877: 2008 [17] 0,0005
5 Cu mg/L TCVN 6193: 1996 [18] 0,025
6 Permethrin ng/L 0,01
7 Cypermethrin ng/L EPA method 8270D 0,01
8 Deltamethrin ng/L 0,01
9 Saponin ng/L CEAT.N/06 1
10 Oxytetracycline ng/L 0,03
11 Doxycycline ng/L CEATN/05 0,03
12 Florfenicol ng/L 0,03
13 Cefotaxim png/L 0,03
14 pH TCVN 6492: 2011 [19] 2-12
15 DO mg/L TCVN 7325: 2016 [20] 0-16
16 Do man %o SMEWW 2540B: 2017 [21] 0-70
17 bo duc NTU TCVN 6184: 2008 [22] 0-1000
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18 BOD5 mg/L

TCVN 6001-1: 2008 [23]

1,5

19 Amoni (NH,+N) mg/L

TCVN 6179-1: 1996 [24]

0,05

- Phuong phap xtx Iy s6 lieu: xtx Iy s6 lieu thong
ké stt dung phan mém Excel va SPSS 16.0

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hién trang stt dung héa chat, khang sinh
trong nudi c4 tra thim canh tai thanh phé Can
Tho, tinh An Giang va Déng Thap

3.1.1. Hién trang str dung hoa chat trong nuoi
cd tra tham canh

Két qua khao sat viéc stt dung hoda chat trong
cai tao va xtt Iy méi truong ctia cac ho nudi ca tra
cho thay, c6 17 loai hdoa chat duoc st dung trong
cai tao va xtr ly moi truong & 3 tinh, thanh pho
duoc khao sat. Trong do, & tinh An Giang st dung
14 loai hoa chat, hoa chat stt dung phé bién 1a voi

(80%), Iodine (50%), thuoc tim (30%), TCCA 90
(26,7%), cac hoa chat con lai st dung it hon chiém
3,3 - 16,7%. O thanh phé Can Tho c6 6 loai hoa chat
str dung trong cai tao va xtt ly moi truong ao nuoi,
phé bién 1a voi (70%), Chlorin (76,7%), cac hoa chat
con lai chiém 23,3 - 26,7%. O bong Thap c6 8 hoa
chat duoc ho nuoi st dung, trong d6 phé bién
Chlorin (70%), voi (50%), mudi (26,7%), cac hoa
chat con lai chiém tir 3,3 - 16,7%. Hoa chat dung
trong xir Iy ao nudi ca tra dung cha yéu la voi,
muoi dé cai tao ao, con mot s6 hoa chat khac sit
dung dé diét khudn ao nuoi trudc va trong qua
trinh nuoi.

Ty 1€ so h¢ sir dung hoéa chat xir Iy méi trwdéng ao nudi ca tra
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BTy 18 % hd SD Déng Thip

Tv 18 % ho SD Cin Tho

Hinh 1. TV l¢ s6 h¢ st dung hoa chét xt ly méi truong

Hoa chat st dung phd bién 1a voi tir 50 - 80%,
Chlorine c6 tit 66,7 - 70% va muoi (NaCl) cé 26,7%.
Két qua nay phu hop voi két qua khao sat vé cac
loai hoa chat duoc thuc hién trén dia ban huyén
Chau Thanh, tinh Pong Thap nam 2012 [25]. Theo
Lé Minh Long va cs (2015) [25] ciing ghi nhan
tuong tu 67% va 53% s6 ho nuoi ca tra khao sat &
quan Thét Not, thanh pho Can Tho st dung twong
ung voi va mudi voi muc dich cai tao chat luong ao
nudi. Ngoai ra, mot s6 hoa chat duoc nguoi nuoi ste
dung c6 chtta thanh phan 1a kim loai nhu KMnO,,

70

CuSO,,... day 1a nhom hoa chat co kha nang gay
tich lay kim loai trong bun ao [25].

Theo két qua diéu tra, ghi nhan co 45 loai
thuoc duoc nguoi dan st dung b6 sung vao thirc
an trong nudi ca tra. Trong so cac loai thudc st
dung b6 sung cho ca cht yéu la cac loai vitamin C,
vitamin téng hop, men tiéu hda, khoang chat dé
tang stic dé khang cho ca. Viéc stt dung cac loai
chat bé sung giup ca taing cuong sic dé khang, ho
tro hap thu dinh duong, b6 sung nhing khoang
chat can thiét giup ca khoe, phat trién t6t nhung
van dam bao an toan cho con nguoi va vat nuoi.
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Hinh 2. Ty 1& ho stt dung thudc bd sung vao thirc dn

ching loai. Qua két qua diéu tra cac ho nuoi tai 3
tinh, thanh ph6 ghi nhan c6 10 loai hoat chat
khang sinh sir dung phong va tri bénh cho ca.

3.1.2. Hién trang sir dung khang sinh

Thi truong cac loai khang sinh tri bénh cho ca
hién nay rat phong phu va da dang vé s6 luong va

Ty 1¢ (%) s6 hé sir dung khang sinh

100,0
90,0
80,0
70,0
60,0
50,0
40,0
30,0
20,0
o | I I I I
0,0 -
Lo X o Wi ol & & > & oy
4-\\\ > P\H -\\-"\\ '\‘?‘\ \‘-\\\ '-}\\ —':}-\ (\\v "";‘J\\ '\c}\}
A7 Ry ar \\}\\ ar A7 A& -\\\} . \\\\
na &f N & & 5T S Q &°
P N ) 2 P LS 2 _\g\ N
¥ <& v J P S A
i
o

BTy 18%ho SD An Giang Ty 18%hd SD Déng Thip ~ ® Ty 18 % ho SD Cén Tho

Hinh 3. Ty 1 loai khang sinh sir dung trong nudi ca tra
Két qué diéu tra cho thdy, tai tinh An Giang c6 Enrofloxacine 1a 43,3%, Doxycyline 1a 40%, cac loai
9 loai khang sinh duoc sit dung, trong d6 phé bién khang sinh con lai ¢o ty lé st dung tir 16,7 - 33,3%.
la Amoxicilin 14 933% Gentamycin la 56,7%, 1ai tinh Dong Thap c6 7 loai khang sinh dugc si
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dung voi muc dich phong va tri bénh cho ca, phé
bién nhu Levofloxacin la 43,3%, Doxycyline 1a
26,7%, Sulfa trime (Sufamethoxazole +
Trimethoprime) la 23,3%, Fosfomycin la 20%, cac
loai khang sinh khac cé ty 1é st dung tir 10 - 20%.
Tai Can Tho c6 3 loai khang sinh duoc ghi nhan
qua diéu tra la Doxycyline 1a 63,3%, Sulfa trime
(Sufamethoxazole + Trimethoprime) 1a 3,3%, loai
khang sinh khac chiém 33,3%. Trong s6 10 loai
khang sinh dugc st dung phong va tri bénh cho ca
thi khang sinh Doxycyline (tinh An Giang 40%,
tinh Dong Thap 26,7%, thanh phé Can Tho 63,3%),
Sulfa trime (Sufamethoxazole + Trimethoprime)
duoc dung & ca 3 dia phuong. Theo nghién ctu
cua Nguyén Chinh (2005) [26] nhimg loai khang
sinh duoc st dung roéng rai la Enrfloxacine,
Ciprofloxacin, Amoxicillin, Ampicillin,.. Nghién
ctru ctia Lé Minh Long va cs (2015) [25] cho biét,
trong s6 cac loai khang sinh han ché st dung ciing
duoc str dung tai tinh Pong Thap nhu Amoxicilin,
Ciprofloxacin, chiém ty 1¢ 1an luot 1a 40% va 6,7% so
h¢ khéo sat. Theo Truong Quoc Phu va Tran Kim
Tinh (2012) [27], cac loai khang sinh duoc st
dung phd bién la Enrofloxacine, Doxycillin voi ty
1é cac ho nuoi st dung 1an luot 1a 40% va 13% doi
voi nghé nuodi ca tra @ huyén Chau Thanh, tinh
bong Thap. Theo Lé Minh Long va cs (2015) [25],

két qua khao sat cac khang sinh nhu: Amoxiciline,
Enrofloxacine, Doxycillin va Tetracyclin duoc
nguoi nudi ca tra & huyén Chau Pha va huyén Pha
Tan (tinh An Giang) st dung nhiéu nhat cho
phong tri bénh c4 nudi voi ty 1é sit dung lan luot 1a
73,3%, 73,3%, 53,3% va 50%.

Qua diéu tra cho thdy, khang sinh st dung
cht yéu dua vao kinh nghiém nuoi, co s& cung cap
thiec an, ctra hang ban thudc thu vy, it c6 su tu van
ctia can bo chuyén mon. Luong khang sinh, thudc
thu y st dung dua vao lugng thitc an va duoc tron
cung voi thicc an cho ca. Viéc st dung khang sinh
cht yéu 1a phong bénh cho ca nén lam da giam
hiéu qua ctia khang sinh trong tri bénh.

3.2. Hién trang chat heong méi truong ao nuodi
ca tra tai thanh phd Can Tho, tinh An Giang va
Péng Thap

3.2.1. Chat lirong nude ao nudi

Két qua phan tich chat luong moéi truong nudc
ao nuodi ca tra cho thay, pH nudc ao nuodi dao dong
tie 7,2 - 7,4. pH thich hop trong nuoi ca trate 7 -9,
nhu vay gia tri pH ao nuoi it bién dong, thich hop
cho su phat trién cta ca tra. Gia tri DO nudc ao
nudi dao dong tir 4,1 — 4,3 mg/1, gi4 tri ndy nam
trong giéi han cho phép.

Théng s6 pH, DO nuede ao

8,0
4,0
zllql I I I
Can tho An Giang Dong Thap
mpH mDO mg/l

Hinh 4. Gia tri pH va DO nud6c ao nudi c4 tra tai Can Tho, An Giang, Déng Thap

Két qua phan tich kim loai nang (Pb, Cd, As,
Cu, Hg) cho thdy, ham luong kim loai niang (Pb,
Cd, Cu, As) trong nudc ao nudi ca tra thap va nam

trong nguong cho phép (QCVN 08
MT:2015/BTNMT) [28], khong phat hién thady Hg
trong mau phan tich & ca 3 tinh, thanh phé.
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Két qua phan tich khong phat hién c6 du
luong thudc bao vé thuc (BVTV) va hoa chat diét
tap (Saponin) va khang sinh trong nuéc ao nuoi &

ca 3 tinh, thanh pho: Can Tho, An Giang, Dong
Thap.

Ham lwong kim loai ning trong nwéc ao nudi ca tra

0,060
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5
o0
£ 0,030
T 0,020
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Pdng Thp

EPbmg/l mCdmgl WAsmg/l

An Giang Can Tho

Hgmg/1l ®Cumg/l

Hinh 5. Ham luong kim loai nang trong nuéc ao nudi ca tra
tai thanh phé Can Tho, tinh An Giang va Pong Thap

3.2.2. Chat lirong bun ao nuoi

Két qua phan tich ham luong dam téng so, lan
téng s6 trong bun ao nuodi cho thiy, ham luong
dam tong so6 trung binh trong bun ao & 3 tinh dao
dong tir 0,11 - 0,14%. Thanh phan dat & nudc ta, co
ham lwong dam tir 0,1 — 0,2% [28] so voi ham lwong
dam trong dat thi ham luong dam trong bun ao
nuoi ca tra cling cao.

Ham luong lan téng s6 trung binh trong bun
ao nuoi 3 tinh, thanh pho dao dong tir 0,12 — 0,18%.
Theo Hoi Khoa hoc dat (2000) [29] dat phu sa he

thong song Ctru Long c6 ti 1é TP 1a 0,05 - 0,1%, thap
hon so véi ham luong Pts trong bun day ao. Két
qua nghién cttu cua Seo va Boyd (2001) [30] ham
luong 1an téng so trong bun day trong ao nuodi ca
da tron Ictalurus punctatus tai Alabama, Hoa Ky c6
ham luong lan téng s6 dao dong trong khoang 0,05
-0,17%. Tuy nhién, vé mtc d¢ tham canh cting nhu
la quan ly khac nhau c6 thé dan dén tich liay dinh
duong trong bun sé khac nhau. Do do, day la diéu
kien tot dé tan dung bun day ao dé lam phan bon
cho cay trong.

Ham luwong Nts, Pts trong bun ao ca tra

0,20

0,15

0,1

Ham luong (%)
(o]

0,0

wn

Can Tho

mTéng N %

An Giang Dobéng Thap

mT8ng P % P205

Hinh 6. Gia tri dam téng s6 va lan téng s6 trong biin ao nuéi c4 tra
tai thanh phé Can Tho, tinh An Giang va Pong Thap

Két qua phan tich chi tiéu kim loai nang (Pb,
Cd, As, Cu, Hg) trong bun ao nuéi thap va dudi
nguong cho phép (QCVN 43: 2017/BTNMT -
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Ham lugng (mg/kg)

Ham luong

Ham lwong Cd trong bun ao nuoi ca Tra tai 3 tinh, thanh phé
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Ham lwong Pb, Cu trong bun ao nu6i ca Tra tai 3 tinh, thanh phﬁ
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Hinh 7. Gi4 tri Pb, Cd, As, Cu trong btin ao nudi ca tra
tai thanh phé Can Tho, tinh An Giang va Pong Thap
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Két qua phan tich phat hién c6 du lugng thudc n(‘)r/lg d.@ 0,21/ .mgA‘/ kg, tiflh An Giang c6 2( 4 mau
BVTV (Cypermethrin) trong bun ao nudi ca tra & phat h1¢n‘v0’1 hong do 0’05,9 mg/ lfg va/ 0’(_)32
ca 3 tinh, thanh phé: Can Tho, An Giang va Péng M8&/kg, thanh pho Can Tho c6 2/4 mau phat hién

Thap. O tinh Déng Thap c6 % méu phat hieén voi Vol nong do 0,076 mg/kg va 0,13 mg/kg.

Ham lwgng Cypermthrin trong biin ao nuéi ca tra

0,21

0,13

0,059
0,076

0,032

DT-BA2 AG-BA1l AG-BA4 CT-BA2 CT-BA4

DONG THAP AN GIANG CAN THO

B Cypermethrin mg/kg

Hinh 8. Ham lugng Cypermethrin trong biin ao nuéi ca tra

tai thanh phé Can Tho, tinh An Giang va Pong Thap
pho Can Tho ¢6 1/4 mau véi néng do 38 pg/kg.
Ton du khang sinh Doxycycline dugc tim thay &
bun ao nuoi ca tra tai tinh Péng Thap c6 2/4 mau
duoc tim thdy trong bun ao nudi ca tra tai tinh vé’i“néflg do 26 ,ug/ k% va ?_4 gg/ kg: va tai thanh
Péng Thap c6 2/4 miu voi nong do 48 pg/kg va pho Can Tho c¢6 % mau voi nong do 65 pg/kg, 35
37 ng/kg, tai tinh An Giang c6 3% mau voi nong ng/kg va 100 ng/kg.
do 19 pg/kg, 36 ng/kg va 26 pg/kg, va tai thanh

Két qua phan tich phat hién c6 khang sinh
trong bun ao nudi la Oxytetracycline va
Doxycycline. Ton du khang sinh Oxytetracycline

ug/ke Ham lwgng khang sinh trong buin ao nudi ug/kg
120 120
100
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60

40 40
0 L . ] . l N
0 0

DT-BA4 DT-BAS AG-BA1l AG-BA3 AG-BA4 CT-BA1 CT-BA2 CT-BA3 CT-BA4
Poéng Thap An Giang Can Tho

MW Oxytetracycline ug/kg M Doxycycline pg/kg

Hinh 9. Ham lugong Oxytetracycline va Doxycyline trong biin ao nudi ca tra

(QCVN 02-20: 2014/BNNPTNT) [32]. Tuy nhién,
trong bun ao nudi cé phat hién thay ton du thudc
BVIV  (Cypermethrin) va  khang  sinh

Két qua phan tich chat luong ao nuoi ca tra
(nuoc va bun ao) trén cho thdy, chat luong moi
truong nuéc ao nudi déu dam bdo quy chudn
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(Oxytetracycline va Doxycycline). Diéu nay cho
thay, trong qua trinh nuéi nguoi nuodi da st dung
thuoc BVTV dé diét tap trong ao, dong thoi ciing
str dung khang sinh dé phong bénh cho ca. Pay la
2 loai khang sinh duoc dung kha phd bién dé
phong va tri bénh cho cé tra. Qua diéu tra, cac ho
cho biét moéi truong nuodi ngay cang 6 nhiém dan
dén ca rat dé bi nhiém bénh néu gip thoi tiet
khong thuan loi, nén muic do st dung thudéc nam
sau sé cao hon nam trudc 1a do cé nhiéu bénh xuat
hién hon va bénh khé tri hon.

4. KET LUAN

Nghién ctru nay da danh gia co ban duogc hién
trang stt dung thuoc thu y, hoa chat, khang sinh
trong nudi cé tra tham canh tai 3 tinh, thanh pho:
Céan Tho, An Giang va Péng Thap. Két qua ghi
nhan c6 10 loai khang sinh, trong s6 do
Amoxicylin, Sufamethoxazole,
Trimethoprime 1a cac hoat chat khang sinh dung

Doxycyline,

kha phé bién trong phong va tri bénh cho ca. Co
45 loai san pham thuoc bé sung, 17 loai san phdm
hoa chat khit triing va cai tao ao nuoi.

Chat luong nudc ao nudi ca tra dam bao dat
quy chuén cho phép. Trong buin ao nudi phat hién
c6 du luong khang sinh & ca 3 tinh, thanh pho
trong d6 khang sinh Oxytetracycline dugc phat
hién trong bun ao nudi ca tra tai ca 3 tinh, thanh
pho: Dong Thap, An Giang va Can Tho, khang
sinh Doxycycline duoc tim thay & bun ao nuéi ca
tra tai tinh Pong Thap va thanh phé Can Tho.

Céc ho nuoi tw chuin bénh, chon va st dung
thuoc, khang sinh st dung cht yéu dua vao kinh
nghiém nuoéi, co s& cung cap thuc an, cta hang
ban thuoc thu vy, it ¢o su te van ctia can bo chuyén
mon. Luwong khang sinh, thudc tha y stt dung dua
vao luwong thic an va duoc tron cung véi thic an
cho ca. Viéc st dung khang sinh cht yéu 1a phong
bénh cho ca nén lam da giam hiéu qua cta khang
sinh trong tri bénh. Can khuyén cdo ngudi nuoi
chi stt dung nhiing loai thudc tha y, hoa chat,
khang sinh c6 trong danh muc duoc phép st dung

cua B6 Nong nghiép va PINT quy dinh va nén
dung dung theo huong dan cta nha san xuat dé
bao vé moi truong, bao vé hé sinh thai va stic khoe
nguoi tieu dung.

Ham lwong dinh dudng trong bun ao nuéi ca
tra ciing twong do6i cao, ham luong kim loai ning
thap va trong gi6i han cho phép [31], c6 thé tai st
dung bun day ao lam phan bon cho cay trong.
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CURRENT SITUATION OF USE AND STORE OF VEGETABLE DRUGS, CHEMICALS,
ANTIBIOTICS IN INTEGRATED PANGANE CULTURE IN CUU LONG RIVER DELTA
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! Institute for Agricultural Invironment
Summary

This article provides some assessments on the current status of using chemicals and antibiotics
in intensive pangasius farming in 3 provinces, city of Can Tho, An Giang, Dong Thap and the
level of chemical and antibiotic residues in the environment. The results of the investigation have
shown that farming facilities using antibiotics in pangasius farming are very popular and diverse
in types, there are at least 10 types of antibiotics used by farming households and the most
common is Doxycyline (An Giang province 40%, Dong Thap province 26.7%, Can Tho city 63.3%),
followed by veterinary drugs containing the active ingredients Sufamethoxazole and
Trimethoprime are used in all 3 localities. Besides, there are also many types of environmental
treatment chemicals and supplements used throughout the farming process. Regarding the
quality of the pond environment, the environmental indicators in the pond water are all within
allowable limits; It was discovered that in pond sludge there were residues of pesticide chemicals
(Cypermethrin) and residues of antibiotics Oxytetracycline and Doxycycline in all 3 provinces.

Keywords: Pangasius, veterinary drugs, antibiotics, chemicals.
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PBA DANG TAI NGUYEN CAY THUGC
TAI KHU BAO TGN CAC LOAI HAT TRAN QUY, HIEM
NAM DONG, TINH THANH HOA
Phan Vin Diing" ", Déng Thanh Hai!, Pham Vin Hung!,
D6 Quéc Tudn!, Pham Tudn Tung!, Khdng Trong Quang®

TOM TAT

Khu Béo ton céc loai hat tran quy, hiém Nam Dong duoc thanh 1ap theo Quyét dinh s6 87/QD-
UBND, vo¢i téng dién tich 502,84 ha, nham bao ton va phat trién cac hé sinh thai tu nhién, phat
huy cac gia tri dac biet vé da dang sinh hoc. St dung phuong phap diéu tra theo tuyén, phuong
phap phong van nguoi dan dé tién hanh nghién cttu. Két qua nghién cttu nguon tai nguyén cay
thuoc tai Khu Bao ton céc loai hat tran quy, hiém Nam Déng, tinh Thanh Hoéa da duoc xac dinh
duwoc 467 loai, 334 chi 128 ho thuoc 5 nganh thuc vat bac cao c6 mach 1a Khuyét 14 thong
(Psilotophyta), Thong dat (Lycopodiophyta), Duong xi (Polypodiophyta), Hat tran (Pinophyta) va
Ngoc lan (Magnoliophyta). Trong d6, 30 loai c6 gia tri bao tén theo danh gia ctia Sach d6 Viet
Nam (2007), Nghi dinh 84/2021/ND-CP va Danh luc D6 cay thuoc Viét Nam.

Tt khéa: Cay thudc, da dang thuc vat, Nam Pong, pho dang song, khu bao ton.

1. BAT VAN BE

Khu Bao tén cac loai hat tran quy, hiém Nam
bong nidm trén dia ban xa Nam Dong, huyén
Quan Hoa, cach trung tam huyén 25 km va cach
thanh pho Thanh Hoéa 150 km theo huéng Tay
Nam. Khu Bao ton céac loai hat tran quy, hiém
Nam Dong duoc thanh lap theo Quyét dinh so6
87/QDb-UBND [1] vo¢i téng dién tich 502,84 ha,
nham bdo tén va phat trién cac hé sinh thai tu
nhién, phat huy cac gia tri dac biét vé da dang sinh
hoc ma trong tam 1a 6 loai hat tran quy, hiém. Viéc
nghién ctu vé thuc vat dac biét 1a thuc vat lam
thuoc & Khu Bao ton cac loai hat tran quy, hiém
Nam Dong méi chi dimg lai & viéec thong ke
chung. Cho dén nay, tai Khu Bao ton cac loai hat
tran quy, hiém Nam Dong cac loai hat tran quy,
hiém chua duoc diéu tra, nghién cttu sau vé tinh
trang, phan bo va gia tri sit dung ctia cac loai cay
thuoc. Do vay viéc diéu tra, danh gia nguon tai
nguyeén cay thudc tai Khu Bao ton cac loai hat tran
quy, hiém Nam Dong 1a hét stic can thiét.

! Truong Pai hoc Lam nghiép
* Email: phandungfuv@gmail.com

2. PHUONG PHAP NGHIEN CUU

Diéu tra theo tuyén dién hinh: Cac tuyén diéu
tra phai dai dién cho cac sinh canh cta khu vuc
nghién ctu. Cu thé trén moi sinh canh dai dién
thi€t 1ap trén cac tuyén chinh mé thém cac tuyén
phu réi tién hanh diéu tra trong pham vi doc 2 bén
tuyén. Theo d6 tong so tuyén duoc thanh lap diéu
trala 9 tuyén.

Thu mau, xtr Iy mau: Tién hanh theo phuong
phap thong dung hién hanh [2]. Thoi gian duoc
thuc hién tir thang 5 nam 2021 dén thang 12 nam
2021.

Xac dinh tén khoa hoc: St dung phuong phap
hinh thai so sanh va dua vao cac khoa dinh loai,
cac ban mé ta cia Pham Hoang Ho (1999, 2000)
[3], chinh ly tén khoa hoc va sap xép danh luc thuc
vat theo Trung tam Nghién cttu Tai nguyén va Moi
truong (2001) [4], Nguyén Tién Ban (2003 - 2005)
[5], danh gi4a dang song theo Raunkiaer (1934) [6].
Trong qua trinh diéu tra cong dong, da stt dung 2
phuong phap tiép can 1a RRA va PRA [7]. Panh gia
muc do de doa cuia cac loai thuc vat cé gia tri lam
thudc theo Sach Do Viét Nam (2007) [8], Danh luc
bé cay thuoc Viet Nam [9], Nghi dinh
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84/2021/ND-CP [10]. Bén canh d6, can c& vao
tinh hinh khai thac va stt dung cay thuoc tai dia
phuong dé€ chi ra céac loai c6 nguy co bi de doa
trong khu vuc nghién ctu.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. ba dang ngudn tai nguyén cay thudc

Két qua diéu tra da phat hién va thong ke
duoc tai Khu Bao ton cac loai hat tran quy, hiém
Nam Dong, tinh Thanh Hoa da nghi nhan c6 467
loai cay thuoc moc tuw nhién, thuoc 334 chi, 128 ho
ctia 5 nganh thuc vat c6 mach. Trong d6 hau hét
tap trung vao nganh Moc lan (433 loai, chiém
92,72%). Trong nganh nay thi 16p Moc lan chiém
uu thé voi 372 loai (79,66%) (Bang 1).

Bang 1. Su phan bd cac bac taxon ctia cay lam thudc tai Khu Bao ton
cac loai hat tran quy, hiém Nam Dgng, tinh Thanh Héa

Tén nganh Loai Chi Ho
- Tén khoa hoc Tén Viét Nam lu?_)flg % hr?_)r(jlg % luiig %
1 Psilotophyta Khuyét 1a thong 1 0,21 1 0,30 1 0,78
2 Lycopodiophyta Thong dat 4 0,86 2 0,60 2 1,56
3 Polypodiophyta Duong xi 21 4,50 12 3,59 11 8,59
4 Pinophyta Thong 8 1,71 5 1,50 4 3,13
5 Magnoliophyta Moc lan 433 | 92,72 | 314 | 94,01 | 110 85,94
- Lop Ngoc lan (Magnoliopsida) 372 | 85,91 | 267 | 8503 | 90 81,82
- Lop Hanh (Liliopsida) 61 | 1409 | 47 | 1497 | 20 1818
Téng 467 100 334 100 128 100
Bing 1 cho thdy, nganh Moc lan Lauraceae (16 loai), Asteraceae (14 loai),

(Magnoliophyta) c6 so6 loai nhiéu nhat voi 433 loai
(chiém 92,72%), thuoc 314 chi (chiém 94,01%) va
110 ho (chiém 85,94%). Sau nganh Moc lan, nganh
Duong xi (Polypodiophyta) ghi nhan duoc 21 loai
(chiém 4,50%), nganh Thong (Pinophyta) c6 8 loai
(chiém 1,71%), nganh Thong dat (Lycopodiophyta)
ghi nhan 4 loai (chiém 0,86%) va nganh Khuyét 1a
thong ghi nhan 1 loai (chiém 0,21%). Trong s6 128
ho duoc ghi nhan s6 ho cé tir 5 loai cay tro len 1a
30 ho (chiém 34,44%). Cac ho c6 nhiéu loai cay
thuoc 16n nhu: Euphorbiaceae (34 loai), Moraceae
(21 loai), Fabaceae (17 loai), Rubiaceae (16 loai),
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Verbenaceae (14 loai), Rutaceae (11 loai).

Két qua phan tich thuc vat lam thudc thuoc
nganh Ngoc lan (Magnoliophyta) cho thiy, trong
nganh Moc lan 16p Ngoc lan (Magnoliopsida)
chiém wu thé voi 372 loai (chiém 85,91% téng so
loai), 267 chi (chiém 85,03% téng s6 chi) va 90 ho
(chiém 81,82% s6 ho). Lop Hanh (Liliopsida) c6 so
luong thap hon voi 61 loai (chiém 14,09% téng so
loai), 47 chi (chiém 14,97% s6 chi) va 20 ho (chiém
18,18% s6 ho). Két qua nghién cttu cho thiy, nganh
Moc lan (Magnoliophyta) néi chung va 16p Ngoc
lan (Magnoliopsida) néi riéng dong vai tro chu dao
va dac trung ctia khu hé thuc vat viing nhiét doi.
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Su da dang vé phé dang song: Theo Raukiaer

duoc chia lam 13 kiéu dang song thuoc 5 nhom

(1934) [6], hé thuc vat tai khu vuc nghién ctru dang song va duoc thé hién ¢ bang 2.

Bang 2. Cac kiéu dang séng ctia cay thudc tai Khu Bio ton cac loai hat tran quy, hiém Nam Pong

Ky hiéu Dang song S6 luong Phé dang song (%)
Ph Chéi trén 403 86,30
Ch Choi sat dat 14 3,00
Hm Choi ntra 4n 5 1,07
Cr Choi 4n 24 5,14
Th Cay mot nam 21 4,50
Tong 467 100

Trong so 467 loai da xac dinh, nhom cay chéi
tren (Ph) chiém wu thé voi ty le 86,30%, tiép dén 1a
nhom cay choéi 4n (Cr): 5,14% tap trung cht yéu
vao cac ho Zingiberceae, Convallariaceae,
Dioscoreaceae... va mot s6 ho trong nganh
Polypodiophyta (Adiantaceea,  Aspleniaceae,
Schizeaceae...); nhom cay mot nam (Th): 4,50% tap
trung cha yéu vao ho Asteraceae, Opiliaceae,...
nhém cay choi sat dat (Ch): 3,00% cht yéu vao ho

Cucurbitaceae,... nhom cay choi ntra an (Hm):
1,07% tap trung cha yéu vao cac ho Araceae,
Zingiberaceae... Nhu vay, nhoém cay choi trén
chiém uu thé. Tt két qua thu duoc da 1ap phd dang
song cla cac loai cay thuoc hé thuc vat nhu sau:

SB = 86,30Ph + 3,00Ch + 1,07Hm + 5,14 Cr +4,50Th

Két qua phan tich nhom choi tréen (Ph) duoc
thé hién & bang 3.

Bang 3. Cac nhom dang sdng chinh thuéc nhém cay chéi trén ctia he thuc vat
tai Khu Bao ton cac loai hat tran quy, hiém Nam Dong

Dang song Ky hiéu S6 loai Ty le (%)

Cay choi tren rat lon Mg 4 0,99
Cay choi trén lon Me 94 23,33
Cay choi trén vira Mi 112 27,79
Cay choi trén lun Na 39 9,68
Cay choi trén day leo Lp 83 20,60
Cay choi tren bi sinh Ep 19 4,71
Cay chéi trén than thao Hp 52 12,90
Téng 403 100
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chéi lon (Me): 23,33%Ph (thudc cac ho Annonaceae,
Euphorbiaceae, Rutaceae, Theaceae), nhom cay
chéi luin (Na) chiém 9,68%Ph (thuoc cac ho,
Euphorbiaceae, Moracceae..), nhom cay choi rat
lon (Mg) chiém 0,99%Ph (thuoc cac ho,
Dipterocarpaceae, Fagaceae,...), nhom cay bi sinh
choéi trén, nhom cay chéi vira (Mi) chiém ty Ié cao (Ep) chiém 4,71%Ph (thuoc cac ho Araceae,
nhat voi 27,79Ph; chu yéu la céac loai thuoc cac ho

Tt két qua thu duoc da 1ap phé dang song cho
nhom cay choi trén (Ph) nhu sau:

Ph = 0,99Mg + 23,33Me +27,79Mi + 9,68Na +
20,60Lp +4,71Ep + 12,90Hp.

Két qua nghién cttu cho thdy, trong nhom cay

Orchidaceae, Polypodiaceae...), nhém cay choi trén
Acanthaceae, Melastomataceae. Tiép theo 1a nhom than thao (Hp) chiém 12,90%Ph.

cay day leo (Lp): 20,60% s6 loai trong dang song Ph

3.2. Nhitng cay thudc cé gia tri st dung va
(thuoc cac ho Annonaceae, Connaraceae, Vitaceae, g ¢y g1t ng

kinh té cao
Asclepiadaceae, Menispermaceae...), nhom cay

Bang 4. Thanh phan cic loai cay thudc c6 tiém ning khai thac va phat trién thi truong hién c6 & Khu Bao
tdn cac loai hat tran quy, hiém Nam Dong

STT Teén Viét Nam Teén khoa hoc Ho thuc vat
1 Thach xuong bo Acorus gramineus Ait. ex Soland Acoraceae
2 Thién nién kién Homalomena occulta (Louur.) Schott Araceae
3 Ngt gia bi chan chim Schefflera heptaphylla (L.) Frodin Araliaceae
4 Ha tha 6 trang Streptocaulon juventas (Lour.) Merr. Asclepiadaceae
5 Bo cong anh Lactuca indica L. Asteraceae
6 Cé cuat lon Ageratum conyzoides L. Asteraceae
7 Ké dau ngua Xanthium strumarium L. Asteraceae
8 Ngai ctru dai Artemisia vulgaris var. indica (Willd.) DC. Asteraceae
9 Nuc nac Oroxylum indicum (L.) Vent. Bignoniaceae
10 Thao quyét minh Cassia tora L. Caesalpiniaceae
11 binh tung Cephalotaxus mannii Hook f. Cephalotaxaceae
12 Hoang tinh cach Disporopsis longifolia Craib Convallariaceae
13 Gi4o c6 lam Gynostemma pentaphyllum (Thunb.) Makino| Cucurbitaceae
14 Long cu li Cibotium barometz (L.) Sm. Dicksoniaceae
15 Huyét giac Dracaena cambodiana Pierre ex Gagnep. Dracaenaceae
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STT Teén Viét Nam Teén khoa hoc Ho thuc vat
16 Gu huong Cinnamomum balansae Lecomte Lauraceae
17 Mang tang Litsea cubeba (Lour.) Pers. Lauraceae
18 Goi hac Leea indica (Burm.f.) Merr. Leeaceae
19 Hoang ding Strychnos wallichiana Steud. ex DC. Loganiaceae
20 Coi xay Abutilon indicum (L.) Sweet. Malvaceae
21 Day hoang dang Fibraurea tinctoria Lour. Menispermaceae
22 Rau sing Melientha suavis Pierre Opiliaceae
23 Kim tuyén nui da Anoectochilus setaceus Blume Orchidaceae
24 Thanh thién quy Nervilia fordii (Hance) Schlechter Orchidaceae
25 B6 cot toai Drynaria fortunei (Kunze ex Mett.) J. Sm. Polypodiaceae
26 Da cdm Hedyotis capitellatavar. mollis Pierre ex Pit. Rubiaceae
27 Nhan tran Adenosma caeruleaR. Br. Scrophulariaceae
28 Bach bo Stemona tuberosa Lour. Stemonaceae
29 Thong dé da voi Taxus chinensis (Pilg.) Rehder Taxaceae
30 | Trong lau (bay la mot hoa) Paris polyphylla Smith Trilliaceae
31 Nghé Curcuma longal.. Zingiberaceae
32 Nghé xanh Curcuma aeruginosa Roxb. Zingiberaceae
33 Sa nhan Amomum longiligulare'T. L. Wu Zingiberaceae

Béng 4 cho thdy, 33 loai va nhom loai nay
thudc 32 chi va 26 ho ctia 3 nganh thuc vat bac cao
c6 mach. Trong @6 chi co6 2 loai 1a cay Long cu ly
va B4 cot toai & hai ho cua nganh Duong xi
(Polypodiophyta); c6 1 loai trong nganh Thong
(Pinophyta); con 31 loai thuoc 30 chi, 24 ho &

nganh Moc lan (Magnoliophyta). Tuy nhién, qua
thuc té diéu tra, vé mac do phan bo ciing nhu vé
tiém nang khai thac ctia méi loai 1a khac nhau.
Song ca 33 loai nay déu la nhitmg ngudn gen cay
thuoc quan trong & Khu Bao ton cac loai hat tran
quy, hitm Nam Dong.
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3.3. Tinh hinh khai thac, stt dung cay thudc

Nim trong viing dém ctia Khu Bao ton cac loai
hat tran quy, hiem Nam Dong, tinh Thanh Hoa c6
4 xa: Nam Dong, Son Dién, Son Lu va Trung
Thuong. Doi song ctia nguodi dan ¢ day chu yéu
dua vao trong trot, chan nuoi, trong rimng va mot so
ho 1am dich vy, budn ban nho. Bén canh nén kinh
té nong - lam nghiép, cong dong nguoi Thai va
Muong & dia phuong, nhat 1a & xa Nam Dong, tir
lau doi da co nhiéu kinh nghiém trong viéc st
dung cac loai cay c6 sdn c6 dé lam thuoc chita
bénh. Hién nay, viéc khai thac cay thuoc ctia nguoi
dan chua theo nhiing quy dinh, huéng dan vé thu
hai duoc lieu. Mot s6 loai duoc lieu nhu: La khoi,

Gido c6 lam, Lan kim tuyén, Ngai rom, Bay 1a 1
hoa... khi khai thac nguoi dan da nhdé ca cay dé lay
14, than va toan bo ré dé lam thudc chita dau da
day, bénh than...

3.4. Da dang céc loai cay thudc quy, hiém, can
duoc bao tén

Két qua diéu tra, nghién cttu trong téng s6 467
loai cay thuoc dugc ghi nhan co6 30 loai cay thudc
quy, hiém, can wu tién bao ton thuoc 26 chi cta 21 ho,
trong d6 nganh Ngoc lan c6 21 loai, 19 chi, 16 ho,
nganh Thong c6 5 loai 4 chi 3 ho va nganh Duwong
xi c0 4 loai, 3 chi, 3 ho (Bangb5).

Bang 5. Nhitng cay thudc cin vu tién bao tén c6 tai Khu Bao tén cac loai hat tran quy, hiém Nam Dong

) ND84/ | SDVN DLDC
TT | Ten Viét Nam Tén khoa hoc Ho [VN
2021 | 2007
2019
, Rauvolfia chaud s Pi
1 | Bagac chau doc auvottia ¢ au. oCensts TICITe ex Apocynaceae VU VU
Pitard
Thien nien kien 14
2 en mteon enfa Homalomena gigantea Engl. Araceae VU VU
3 Tram den Canarium lramdenum Dai et Burseraceae VU
Yakovl.
4 Dinh tung Cephalotaxus mannii Hook f. Cephalotaxaceae | IIA VU vu
5 | Hoang tinh cach Disporopsis longifolia Craib Convallariaceae IIA VU EN
T lau (Bay 14
6 r(_)ngAau (Bay Ia Paris polyphylla Smith Convallariaceae | IIA CR EN
mot hoa)
. G i taphyll
7 Giao co lam yno;rifiipl\izljﬁj um Cucurbitaceae EN VU
8 Long cu li Cibotium barometz]. Sm. Dicksoniaceae I1A
9 Trac day Dalbergia rimosa Roxb. Fabaceae 1A
10 Gu huong Cinnamomum balansae Lecomte Lauraceae ITA VU
. Strych [lichiana Steud.
11 Hoang dang {rycinos WaI;E fanaSteud. ex Loganiaceae IIA
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DLDbC
TT | Tén Viét Nam Teén khoa hoc Ho NZI?)SL;/ SZI?)X;\I TVN
2019
12 Lat hoa Chukrasia tabularis A. Juss. Meliaceae VU
13 | Day hoang dang Fibraurea tinctoria Lour. Menispermaceae | IIA
14 Cia dom Stephania dielsiana C. Y. Wu Menispermaceae | IIA VU VU
15 La khoi Ardisia silvestris Pit. Myrsinaceae VU VU
16 Rau sing Melientha suavis Pierre Opiliaceae VU VU
17 | Kim tuyénndi da | Anoectochilus setaceus Blume Orchidaceae IA EN EN
18 | Thuaytiénvang | Dendrobium chrysotoxum Lindl. Orchidaceae ITA EN
19 Hoanig;io long Dendrobium fimbriatum Hook. Orchidaceae vu
20 Phi diép kép Dendrobium nobile Lindl. Orchidaceae EN
21 | Thanh thién quy | Nervilia fordii (Hance) Schlechter | Orchidaceae ITA EN EN
22 | Thong tre la dai Podocarpus neriifolius D. Don Podocarpaceae VU
23 | Thong tre 14 ngan Podocarpus pilgeriD. Don Podocarpaceae ITA VU
24 | B0 cot toai bon Drynaria bonii Christ Polypodiaceae 1A VU VU
25 B6 cot toai Drynaria fortunel (Kunze ex Mett.) Polypodiaceae ITIA VU EN
J.Sm
26 | Khuyét la thong Psilotum nudum (L.) P. Beauv Psilotaceae EN
27 Sén nui Madhu{c:z(ia;cf(iz)ie:' gzeihev' ex Sapotaceae EN | EN
28 Ngai rom Tacca integrifolia Ker-Gawl. Taccaceae VU VU
29 | Dé tung soc rong | Amentotaxus yunnanensis H. L. Li Taxaceae EN
30 | Thong do da voi Taxus chinensis (Pilg.) Rehder Taxaceae ITA VU VU

Ghi chu: Phan hang theo Nghi dinh sé 84/2021/ND-CP [10] (NP84,/2021): lIA - Céc lodi Thurc vat
rumg nguy cap qui hiém han ché khai thac, stt dung vi muc dich thuong mai. Theo Sich Po Viét Nam
(2007) [8] (SPVN 2007): CR - (Critically Endangered) - Rat nguy cap; EN (Endangered) - Nguy cap; VU
(Vulnerable) - Sé nguy cdp. Theo Danh Iluc Pé cdy thuoc Viét Nam [9] (DLPCTVN 2019): EN
(Endangered) - Nguy cap; VU (Vulnerable) - Sé nguy cap.
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Bang 6 cho thdy, trong 30 thuc vat lam thudc
thuoc cac loai nguy cap, quy hiém can duoc bao
ton, c6 11oai c6 tén trong Danh muc IA - Cdm khai
thac, stt dung vi muc dich thuong mai (Kim tuyén
nui da), 15 loai c6 tén trong Danh muc IIA - Han
ché khai théac, st dung vi muc dich thwong mai
(Thong d6 da voi, Hoang dang, Cti dom, Thong tre
la ngan, Thanh thién quy... ) cta Nghi dinh so
84/2021/ND-CP [10]; 22 loai nam trong Sach Do
Viet Nam (2007) [8]: Trong do, cip CR (Rat nguy
cap) c6 01 loai; cap EN (Nguy céap) c6 6 loai; cap
VU (Sé nguy cap) c6 15 loai; 20 loai nim trong
Danh luc Do cay thudc Viét Nam [9]: Trong do, co
cap EN (Nguy cap) c6 8 loai; cap VU (Sé nguy
cap) co 12 loai.

4. KET LUAN

Thuc vat c6 gia tri lam thudc tai Khu Bao ton
cac loai hat tran quy, hiém Nam Dong, tinh Thanh
Hoéa buoc dau ghi nhan 467 loai cay thudc, thugc
334 chi, 128 ho, ctia 5 nganh thuc vat bac cao co
mach. Phé dang song cho thuc vat lam thuoc tai
day SB = 86,30Ph + 3,00Ch + 1,07Hm + 5,14 Cr
+4,50™.

Trong 467 loai cay thuoc duoc ghi nhan c6 30
loai cay thudc quy, hiém, can wu tién bao ton thuoc 26
chi ctia 21 ho. Trong d6, 22 loai nim trong Sach Dé
Viet Nam (2007); 16 loai trong Nghi dinh so
84/2021/ND-CP; 20 loai nim trong Danh luc Do

cay thuoc Viet Nam.
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DIVERSITY OF MEDICINAL PLANT RESOURCES IN NAM DONG RARE AND
ENDANGERED GYMNOSPERM SPECIES CONSERVATION AREA, THANH HOA PROVINCE

Phan Van Dung!, Dong Thanh Hai!, Pham Van Hung?,
Do Quoc Tuan!, Pham Tuan Tung!, Khong Trong Quang!
! Vietnam National University of Forestry

Summary

Nam Dong Rare and Endangered Gymnosperm Species Conservation Area was established
under Decision No. 87/QD-UBND, with a total area of 502.84 hectares, to preserve and develop
natural ecosystems and promote natural ecosystems. special value in biodiversity. Use the line
survey method and people’s interview method to conduct research. The results of research on
medicinal plant resources at the Nam Dong Rare and Endangered Gymnosperm Species
Conservation Area, Thanh Hoa province have identified 467 species, 334 genera and 128 families
belonging to 5 phyla of higher vascular plants: Psilotophyta, Lycopodiophyta, Polypodiophyta,
Pinophyta and Magnoliophyta. Of these, 30 species have conservation value as assessed by the
Vietnam Red Book, Decree 84/2021/ND-CP of the Vietnamese Government and Red List of
Vietnamese medicinal plants.

Keywords: Conservation area, life form spectrum, medicinal plants, Nam Dong, plant diversity.

Nguoi phan bién: TS. D6 Thi Xuyén
Ngay nhan bai: 10/11/2023

Ngay thong qua phan bién: 8/12/2023
Ngay duyét ding: 11/12/2023
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THANH PHAN LOAI, BDAC BIEM PHAN BO
VA CAC MOI BE DOA CHU YEU DBEN CAC LOAI CHIM
NGUY CAP, QUY, HIEM TAI KHU BAD TON
THIEN NHIEN PU HU, TINH THANH HOA
Nguyén Chi Thanh’", Giang Trong Toan?, Vii Tién Thinh? Pam Huy Dong?®,
Nguyén B4 Thach?, Nguyén Tudn Cuong', Than Thi Huyén'

TOM TAT

Khu Béo ton Thién nhién (BTTN) Pu Hu nam trén dia ban 2 huyén Quan Hoéa va Muong Lat ctia
tinh Thanh Hoa v6i tong dién tich 28.468,64 ha. Két qua nghién ctru tai Khu BTTN Pu Hu tir ndm
2022 dén nam 2023 da xac dinh duoc 26 loai chim nguy cdp, quy, hiém (khong bao gom cac loai
thuoc bo Ga), chiem 13,9% tong so6 loai chim ctia Khu BTTN Pu Hu. Trong do, c6 3 loai duoc liét
ke trong Sach D6 Viét Nam (2017), 6 loai cé tén trong Danh luc D6 IUCN (2022), 24 loai c6 tén
trong Nghi dinh 84/2021/ND-CP, 3 loai thuoc Nghi dinh 64/2019/ND-CP, 9 loai duoc liét ke
trong Cong udc CITES (2023). Két qua nay da bo sung 4 loai chim nguy cip, quy, hiém lan dau
duoc ghi nhan tai Khu BTTN Pu Hu la: Ung An Do (Accipiter trivirgatus), Diéu hau (Milvus
migrans), Béng chanh rimg (Alcedo hercules), Cat lung hung (Falco tinnunculus); ddng thoi xay
dung duoc ban d6 phan b6 va xac dinh duoc cac moi de doa chii yéu dén céac loai chim nguy cép,

quy, hiém & Khu BTTN Pu Hu.

Tt khéa: Chim nguy cap, quy, hiém, moi de doa, thanh phan loai, Khu BTTN Pu Hu.

1. BAT VAN BE

Viét Nam c6 khu hé chim da dang va phong
phu véi téng s6 918 loai thuoc 101 ho, 24 bo [1],
trong do co nhiéu loai nguy cap, quy, hiém c6 gia
tri bao ton cao. Cac loai chim nguy cap, quy, hiém
thuong phan b6 ¢ nhitng noi c6 hé sinh thai da
dang va duoc kiém soat cac tac dong tiéu cuc tir
bén ngoai mot cach t6i da, dién hinh nhu tai cac
vuon quoc gia hodc khu bao ton thién nhién boi
day la nhom loai rat nhay cam voi nhitng tac dong
va bién ddi cta diéu kién moi truong.

Khu BTTN Pu Hu thuoc hé thoéng cac khu
rimg dic dung cta Viét Nam, nam trén dia ban 2
huyén Quan Héa va Muong Lat ctia tinh Thanh

" Truong Pai hoc Nong - Lam Béc Giang
2 Truong Pai hoc Lam nghiép

*Khu Béo ton Thién nhién Pu Hu

* Email: nguyenchithanh.ifee@gmail.com

Hoa voi tong dién tich 28.468,64 ha [2]. Day la khu
vuc c6 heé sinh thai da dang vdi su két hop gitra hé
sinh thai nui da voi va hé sinh thai nai dat. Cung
voi dac diém dic trung vé dia hinh, khi hau, Khu
BTTN Pu Hu c6 hé dong thuc vat rat phong phu,
da dang. Két qua diéu tra nam 2013 cho thdy, tai
Khu BTTN Pu Hu da ghi nhan 186 loai chim thudc
124 giong, 46 ho, 14 bo [3], trong do, c6 9 loai
chim nguy cép, quy hiém. Cung véi cac nhom loai
dong thuc vat khac, cac loai chim nguy cap, quy,
hiém da goép phan khang dinh duoc gia tri da dang
sinh hoc ctia Khu BTTN Pu Hu. Tuy nhién, cac
loai nay luon dimg trude nhiéu thach thiec boi cac
moi de doa & Khu BTTN Pu Hu, dic biét 1a tinh
trang san bat trai phép van dang dién ra & nhiéu
khu vuc. Cung voi d6 1a viec thiéu cac dir liéu cap
nhat vé thanh phan loai, tinh trang phan bé ciing
nhu thong tin vé nhitng moi de doa chinh dén cac
loai chim nguy céap, quy, hiém tai Khu BTTN Pu
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Hu da gay nhing kho khan trong viec dé xuat,
trién khai. Chinh vi vay, diéu tra nham xac dinh
thanh phan loai va hién trang phan bo cta cac loai
chim nguy cap, quy, hiém tai Khu BTTN Pu Hu la
rat cap thiét.

2. B0I TUONG VA PHUDNG PHAP NGHIEN CUU

2.1. bai tuong, thoi gian, dia diém nghién citu

boi twong nghién cttu 1a cac loai chim nguy
cap, quy, hiém ghi nhan tai Khu BTTN Pu Hu, tinh
Thanh Hoéa. Trong d6, khong bao gom cac loai
chim thudc bo Ga (Galliformes) do da c6 mot du
an riéeng dang thye hién tai Khu BTTN Pu Hu, giai
doan 2021 - 2023.

Nghién cttu duoc thuc hién trong nam 2022 va
nam 2023 tai Khu BTTN Pu Hu, tinh Thanh Hoéa.
Téng so6 4 dot diéu tra thuc dia duoc thuc hién:
Gom 2 dot tir thang 10 - 12/2022 va 2 dot tir thang
3 - 5/2023 voi téng s6 62 ngay diéu tra thuc dia (2
nhom diéu tra/dot).

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap phong véan

Phong van duoc thuc hién trong toan bo qua
trinh diéu tra dé thu thap cac thong tin quan trong
lien quan dén noi dung nghién ctu. Poi tuong
phong van 1a nhitng nguodi dan ban dia cé nhiéu
kinh nghiém di rimg nhu tho san, nguoi di khai
thac g6 hoac 1am san ngoai gb va cac can bo cta
Khu BTTN Pu Hu. Téng s6 24 nguoi duoc phong
van, gom 18 nguoi dan dia phuong & cac xa Nam
Tién, Trung Ly, Hién Chung, Phu Son, Trung
Thanh va 6 can bo cia Khu BTTN Pu Hu.

Cac cau hoi phong van duoc chuin bi truoc
theo phiéu phong van, trong do6 cé 5 truong dix lieu
chinh 1a tén loai, dia diém bat gap, thoi gian bat
gap, so luong ca thé va tinh trang cta loai hién
nay. Ngoai ra, anh mau cta Robson (2005) [4]
duoc st dung dé hé tro qua trinh nhan dang va
kiém chung nhimg thong tin thu thap duoc tir
phong van. Cac mau vat duoc luu gitr trong nha
nguoi dan cing duoc dinh loai, chup anh dé cung

cap thém thong tin vé thanh phan loai chim nguy
cap, quy, hiém tai Khu BTTN Pu Hu.

222 Diéu tra thuc dia

- Piéu tra theo tuyén: Cac tuyén diéu tra chinh
duoc thiét lap tai khu vuc nghién ctu, dai dién cho
cac khu vuc, trang thai ring, dai cao khac nhau
trong toan bo Khu BTTN Pu Hu. Trong nghién
ctru ndy, téng s6 30 tuyén diéu tra duoc thiét lap,
chiéu dai cac tuyén khong c6 dinh, phu thuoc vao
dia hinh, trang thai rimng ctia khu vuc diéu tra voi
téng chiéu dai toi thiéu 1a 120 km.

Thoi gian diéu tra tap trung vao ban ngay (voi
cac loai chim hoat dong ban ngay) hoac ban dém
(voi cac loai chim hoat dong ban dém). Vao ban
ngay, thoi gian diéu tra ca ngay nhung thuong tap
trung vao ldc sang sém hodc chiéu toi vi day la
thoi gian cac loai chim hoat dong manh, co thé ghi
nhan duwoc nhiéu loai nhat. Trén tuyén diéu tra,
nguoi diéu tra di doc tuyén voi toc do cham, déong
thoi quan sat ti mi dé xac dinh cac loai chim hoac
nghe tiéng hot ctia ching. Trong qua trinh diéu
tra, cac thiét bi chuyén dung hé tro duoc st dung
nhue 6ng nhom (Nikon, Bushnel), may anh dé thu
thap hinh anh cac loai. Ngoai ra, tai liéu dinh loai
nhanh cac loai chim ngoai thuc dia cting trang bi
va st dung trong qua trinh diéu tra [4]. Khi ghi
nhan cac loai chim, tién hanh thu thap cac thong
tin chinh nhu vi tri phat hién, tén loai, nguon
thong tin ghi nhan, s6 luong cé thé, khoang cach,
g6c phuong vi. Méi tuyén duoc diéu tra toi thiéu 2
lan trong dot khao sat.

Ngoai ra, trén cac tuyén diéu tra, nguoi diéu
tra két hop thu thap thong tin vé cac moéi de doa
dén cac loai chim nguy cap, quy, hiém, trong do
nhimng thong tin chinh la loai tic dong, pham vi
anh huéng, mac do anh huong. Vi tri ctia cac moi
tac dong ghi nhan duoc sé duoc dinh vi bang may
GPS @é ho tro khoanh viing nhimg khu vuc bi tac
dong manh, lam co s& dé xuat va thuc hién cac giai
phap bao ton.
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Hinh 1. So d6 cac tuyén diéu tra, diém dat bay anh tai Khu BTTN Pu Hu
- Diéu tra bang bay anh: Dé hé tro ghi lai hinh thoi gian tr thang 12/2022 - 02/2023. Tuy nhién,
anh céc loai chim nguy cip, quy, hiém, téng s¢ 20  do cac loai chim nguy cap, quy, hiém hoat dong &

by anh duoc st dung tai Khu BTTN Pit Hu trong nhiéu tang tan va khong gian khac nhau nén bay

90 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2023



KHOA HOC CONG NGHE

anh duoc st dung chu yéu dé ghi nhan cac loai
hoat dong & tang thap, trén hodc giap mat dat. Dia
diém dat bay anh duoc lua chon la nhimg noi phu
hop voi tap tinh va su xuat hién cta cac loai chim.
Tai moi diém dat bay anh, thuc bi duoc phat don
sach nham tao khong gian chup va chat luong
hinh anh ghi lai dugc. Bay anh dugc gin vao goc
cay, cach mat dat tir 30 - 50 cm dé thich hop cho
viéc ghi nhan hinh anh céc loai hoat dong gan mat
dat. Cac thong so6 ctia bay anh nhu ngay, thang,
nam, gio duoc thiét 1ap dung theo thoi gian thuc
tai thoi diém dat bay.

2.2.3. Phuong phap xur Iy dir liéu

- Lap danh luc céc lodi chim nguy cap, quy,
hiém

Céc loai chim nguy cép, quy, hiém duoc xac
dinh la nhting loai duoc liét ké trong Sach Do Viét
Nam (2007) [5]; Danh luc o IUCN (2022) [6];
Cong woc CITES (2023) [7]; Nghi dinh so
84/2021/ND-CP [8]; Nghi dinh 64/2019/ND-CP
[9]. Danh luc, tén khoa hoc, tén phé thong cac loai
chim nguy céap, quy, hiém tai Khu BTTN Pu Hu
duoc xay dung theo Lé Manh Hung va cs (2020)
[1], bao gdm nhimg loai chim ghi nhan duoc trong
nghién cttu nay va cac loai chim trong danh luc
chim ctia Khu BTTN Pu Hu duoc ghi nhan trudc
day.

- Xdc dinh hién trang phan bo céc lodi chim
nguy cap, quy, hiém

Tt dix lieu thu thap duoc ngoai thuc dia vé vi
tri ghi nhan cac loai, két hop véi thong tin phong
van, khu vuc phan b6 cta cac loai chim nguy cap,
quy, hiém duoc xac dinh va thé hién trén ban dé
hién trang ring ctia Khu BTTN Pu Hu, ty lé
1/25.000. Véi cac loai chim chi ghi nhan qua
phong van, khong quan sat duoc hoac khong ghi
lai hinh anh trong nghién cttu nay sé khong duoc
thé hién trén ban do phan bo.

- Xdc dinh cdc moi de doa chu yéu dén céc lodi
chim nguy cap, quy, hiém

Cac moi de doa dén cac loai chim nguy cép,
quy, hiém duoc xac dinh thong qua quan sat truc
tiép tai cac tuyén diéu tra va két qua phong van.
Sau do6 cac moi de doa sé duoc danh gia, phan cip
bang phuong phap TRA (Threats Reduction
Assessment) duoc phat trién boi Margoluis va
Salafsky (2001) [10], dua theo 3 tiéu chuan:

+ Pham vi: Ti 1é dién tich trong Khu BTTN Pu
Hu ma moi de doa sé tac dong dén. Moi de doa
nay sé tac dong toi toan bo dién tich hay chi mot
phan nhé cia Khu BTTN Pu Hu?

+ Cuong do tac dong: Cac moi de doa sé anh
huong dén tinh da dang sinh hoc noi chung ciing
nhu su toén tai ctia cac loai chim nguy cép, quy,
hiém & mutrc d6 nao?

+ Mt do cap thiét: Tinh cap thiét ctia moi de
doa.

bé phan hang mic do de doa, tién hanh cho
diém ting moi de doa xac dinh duoc dua trén cac
tiéu chudn trén. Voi moéi moi de doa, diém duoc
cho tit 1 - n, trong do, n 1a téng s6 cac moi de doa.
Cu thé, moi de doa c6 anh huéng & pham vi 16m
nhat trong Khu BTTN Pu Hu sé duoc cho diém
cao nhat (n), moi de doa c6 pham vi anh hudng
thap hon sé cho diém thap hon, moi de doa anh
hudéng pham vi nho nhat sé diém thap nhat (1
diém). Tuong tu nhu vay, moéi de doa co cuong do
tac dong lom nhat va cap thiét nhat sé duoc cho
diém cao nhat va nguoc lai. Sau d6 phan cap mic
do ctia cac moi de doa dua theo téng diém 3 tiéu
chuén, khong nhan trong s6. Y kién ctia can bo
quan ly Khu BTTN Pu Hu sé duoc tham van trong
qua trinh danh gia cac moi de doa dé dam bao tinh
khach quan va chinh xé4c ctia viéc xép hang cac
moi de doa.

Céc so lieu diéu tra duoc tong hop, xtt ly thong
ké bang phan mém Excel. Dit liéu s6 cta tuyén
diéu tra, diém dat bay anh va ban do phan bo cua
cac loai chim nguy cap, quy, hiem duoc xt ly va
bién tap bang phan mém Mapinfo 15.0 va duoc thé
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hién trén nén ban @6 hién trang rimg nam 2022

ctta Khu BTTN Pu Hu.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phén céc loai chim nguy cép, quy,

Két qua diéu tra da xac dinh téng so6 26 loai
chim nguy céap, quy, hiém (khong bao gém cac
loai thuoc Bo Ga), thuoc 10 ho, 8 bo tai Khu BTTN
Pu Hu, tinh Thanh Héa. S6 loai chim nguy cap,
quy, hiém chiém 13,9% téng s6 loai chim ctia Khu

hiém tai Khu BTTN Pu Hu BTTN Pu Hu
Bang 1. Danh sach cac loai chim nguy cép, quy, hiém tai Khu BTTN Pu Hu
Tinh trang bao tén
TT Teén pho thong Tén khoa hoc
SDVN |IUCN | ND84 [IND64| CITES
1. BO UNG I. ACCIPITRIFORMES
1. Ho Ung 1. Accipitridae
1 [Diéu hoa Mién Dién |Spilornis cheela (Latham, 1790) IIB
2 | Ung bung hung 11480205;711‘61‘ trivirgatus  (Temminck, 1B
3 |Ung in Do fg‘gﬂtef trivirgatus (Temminck, 1B
4 |Diéu hau Milvus migrans (Boddaert, 1783) 1B
I1.BO CU II. STRIGIFORMES
2. Ho Cu meo 2. Strigidae
5 |Cu meéo latuso Otus spilocephalus (Blyth, 1846) 1IB
6 |Ca méo khoang cd Otus bakkamoena (Hodgson, 1836) 1IB
7 |Ca vo lung nau Ninox scutulata (Raffles, 1822) 1IB
8 |Cud vo mat trang Glaucidium brodiei (Burton, 1836) 1IB 2
9 |Civo 108]§zll)cidium cuculoides  (Vigors, 1B
. BO HONG
HOANG ' [II. BUCEROTIFORMES
3.Ho Hong Hoang  |3. Bucerotidae
10 |Niéc nau Anorrhinus tickelli (Blyth, 1855) VU | NT IB X 2
11 |Héng hoang Buceros bicornis (Linnaeus, 1758) VU | VU IB X 1
12 |Niéc mo van Rhyticeros undulatus (Shaw, 1811) vU | VU IB X 2
13 |Cao cat bung trang ﬁzfﬁfiogeg%s albirostris (Shaw & 1B 9
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Tinh trang bao tén
TT Teén pho thong Tén khoa hoc
SDVN |IUCN | ND84 [IND64| CITES
IV.BO SA IV. CORACIIFORMES
4.Ho Boéica 4. Alcedinidae
14 |Bong chanh rimg Alcedo hercules Laubmann, 1917 NT
V.BOGOKIEN  |V. PICIFORMES
5. Ho Go kién 5. Picidae
15 | Go kién xanh c6 do Picus rabieri (Oustalet, 1898) NT
VI. BO CAT VI. FALCONIFORMES
6. Ho Cat 6. Falconidae
16 |Cét nhé bung tring ilggr)o]]ierax melanoleucos (Blyth, 1B 9
17 |Cat lung hung Falco tinnunculus Linnaeus, 1758 IIB
VIL. BO VET VII. PSITTACIFORMES
7.Ho Vet 7. Psittacidae
18 | Vet nguc do Psittacula alexandri (Linnaeus, 1758) NT | IIB 2
VIIL BO SE VIII. PASSERIFORMES
8. Ho Dusoi cut 8. Pittidae
19 |Duo6i cut dau hung | Hydrornis oatesi (Hume, 1873) 1IB
9. Ho Khuou 9. Timaliidae
20 |Licu digu 10711;11];1)( perspicillatus (J. F. Gmelin, B
91 | Khuou diu trang 1083115r)ulax leucolophus (Hardwicke, 1B
99 | Khuou khoang c8 gi)f;u]ax monileger  (Hodgson, 1B
23 |Khudu bac ma Garrulax chinensis (Scopoli, 1786) IIB
24 |Hoa mi Garrulax canorus (Linnaeus, 1758) IIB 2
95 | Kim oanh tai bac Leiothrix argentauris (Hodgson, 1B
1837)
10. Ho Sao 10. Sturnidae
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i Tinh trang bao tén
TT Tén pho thong Tén khoa hoc
SDVN |IUCN |Nb84 |[Nb64| CITES
26 |Yéng Gracula religiosa (Linnaeus, 1758) IIB 2

Ghi chit. IUCN (Danh Iuc Pé IUCN, 2022 [6]): NT - Sap bi de doa; CITES (Cong udc quoc té vé
buon bin cdc lodi dong thuc vat hoang da nguy cap, 2023 [7]): II- Han ché buon ban quoc té: SDVN
(Sach Do Viét Nam, 2007 [5]): VU - Sap nguy cap; NP84 (Nghi dinh 84/2021/ND-CP [8]): IB - Nghiém
cam hoan toan viéc san bat, buon ban vi muc dich thuong mai; IIB - Han ché viéc san bat, buon bdn vi
muc dich thuong mai: NP64 (Nghi dinh 64/2019/ND-CP [9]): x - Thudc danh muc lodi nguy cap, quy,

hiém can wu tién bao vé.

Cac loai chim nguy cap, quy, hiém tai Khu
BTTN Pu Hu dugc ghi nhan tir nhiéu nguén thong
tin khac nhau, trong dé c6 co6 19 loai quan sat truc
tiép ngoai thuc dia (trong d6 cé 3 loai thu duoc
mau vat, 4 loai thu duoc ti€éng keu, 4 loai chup
duoc anh), 1 loai thu duoc tir bay anh, 3 loai tir
phong van (01 loai kém mau vat). Trong danh sach
nay, 3 loai Hong hoang, Niéc nau, Niéc mo van
duoc ké thtra tir nghién ctu trudc day tai Khu
BTTN Pu Hu. Dac biét, nghién ctru nay da bé sung
thém 4 loai chim nguy cap, quy, hiém lan dau tién
duoc ghi nhan tai Khu BTTN Pu Hu la Ung An bo
(Accipiter trivirgatus); Diéu hau (Milvus migrans);
Bong chanh riung (Alcedo hercules); Cat lung
hung (Falco tinnunculus). Cu thé, Ung An bo ghi
nhan vao thang 11/2022 tai trang thai ring phuc
hoi (diém c6 toa do: 0477886/ 2265553); Diéu hau
ghi nhan vao thang 12/2022 va 4/2023 tai trang
thai rimg hoén giao, rimg phuc héi (cac diém co toa
do: 482894/2261974, 480992/2268628;
492188/2266977, 491989/2266956;
494525/2265361; 494261/2265154); Bong chanh
rimg ghi nhan vao thang 12/2022 tai trang thai
rimg phuc héi (diém co toa do: 482173/2266172);
Céit lung hung ghi nhan vao thang 12/2022 tai
trang thai rimg hon giao (cac diém co toa do:
481878/2267142; 491989/2266956).

Trong s6 26 loai chim nguy cap, quy, hiém ghi
nhan duoc tai Khu BTTN Pu Hu, ¢6 3 loai duoc liét
ké trong Sach Do Viet Nam (2017) [5] (déu & muiec

sdp nguy cap - VU), 6 loai c6 tén trong Danh luc
b6 IUCN (2022) [6] (4 loai & mic sap bi de doa -
NT; 2 loai & mitc sdp nguy cap - VU), 24 loai c6 tén
trong Nghi dinh 84/2021/ND-CP [8] (3 loai nhém
IB, 21 loai nhém IIB); 3 loai thuéc danh muc loai
nguy cap, quy, hiém can wu tién bao ve theo Nghi
dinh 64/2019/ND-CP [9], 9 loai duoc liét ké trong
Cong uoc CITES (2023) [7] (1 loai thudc phu luc I,
8 loai thudoc phu luc II). Trong d6, cac loai Hong
hoang, Niéc nau, Niéc mé vin duoc coi 1a nhing
loai nguy cap, quy, hiém nhat khi co tén trong tat
ca cac tai lieu thé hién muac do nguy cap, quy,
hi€m cta loai nhu da néu trén. Tuy nhién, day la
cac loai rat co thé da tuyét ching cuc bo tai Khu
BTTN Pu Hu do khéng ghi nhan duoc trong dot
nghién cttu nay.

Céc loai chim nguy cap, quy, hiém tap trung
cht yéu & bo Sé voi 8 loai, chiém 30,8% tong so
loai; tiép theo 1a by Cu voi 5 loai (chi€m 19,2%), bo
Ung, bo Hong hoang véi 4 loai (chiém 15,4%), bo
Cat voi 2 loai (chiém 7,7%); con lai 1a bo Sa, bo Go
kién, bo Vet chi c6 1 loai (chiém 3,8%). Xét theo ho
chim: Ho Khuou c6 nhiéu loai chim quy, hiém
nguy cap voi 6 loai, chiém 23,1% so loai chim nguy
cap, quy, hiém ctia Khu BTTN Pu Hu; ti€p dén la
ho Ung, ho Ci meo, ho Hong hoang, ho Boi c4, ho
G0 kién véi cung 4 loai (chiém 15,4%), ho Cat voi 2
loai (chiém 7,7%), trong khi d6 ho Vet, ho Duoi
cut, ho Sao chi c6 1 loai (chiém 3,8%).
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*BoUng *BoCi *BoHonghoang *BoSa "By Gd kién *Bo Cit *Bo Vet #Bj Sé

# Ho Hong hoang » Ho Bdi ca # Ho G& kién

» Ho Khudu

s Ho Ung # Ho Cli méo

= Ho Cit a Ho Vet = Ho Dudi cut = Ho Sdo

Hinh 2. Phan bé ty 1 cac loai chim nguy c4p, quy, hiém theo b, ho chim tai Khu BTTN Pu Hu

3.2. Dic diém phan bé cta céc loai chim nguy
cdp, quy, hiém tai Khu BTTN Pu Hu

Cac loai chim nguy cap, quy, hiém tai Khu
BTTN Pu Hu phan b6 tai 20 tiéu khu khéac nhau
trong Khu BTTN Pu Hu, tap trung & cac trang thai
rimg g6 ty nhién nai dat 14 rong thuong xanh

nghéo, phuc héi, trung binh; rirng hon giao go, tre,
ntta va hon giao tre, nita, gb; rimg tre, ntra. Ban dé
phan b cta céac loai chim nguy cap, quy, hiém tai
Khu BTTN Pu Hu duoc xay dung cho 23 loai chim
nhu ¢ hinh 3.
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Hinh 3. Khu virc phan bé ciia c4c loai chim nguy cdp, quy, hiém tai Khu BTTN Pi Hu

Trong khi do, cac loai ho Hong hoang (Hong
Hoang, Niéc nau, Niéc mé van) 1a nhimg loai rat
quy hiém, khong ghi nhan duoc su xuat hién trong
mot vai nam trd lai day tai Khu BTTN Pu Hu. Két
qua phong van mot s6 tho san c6 kinh nghiém
trong khu vuc cho thdy, truoc day cac loai nay
thuong tap trung & nhimg khu rimg con tot, co
nhiéu cay cao, it bi tac dong thudc cac tiéu khu 82,

83, 97, 98. Tuy nhién, dé khang dinh lai sw c6 mat
ciing nhu khu vuc phan b ctia cac loai nay thi can
tién hanh cac chuong trinh diéu tra quy moé hon
trong thoi gian téi tai Khu BTTN Pu Hu. Thong tin
chi tiét khu vuc phan bo cta cac loai chim nguy
cap, quy, hiém tai Khu BTTN Pu Hu duoc trinh
bay & bang 2.

Béng 2. Khu vyc phan bé ciia cic loai chim nguy cip, quy, hi€ém tai Khu BTTN Pi Hu

3 |Catnhd b tra
atnhobungtrang |- /54. 1/82

TT Loai Khoanh/Tiéu khu Trang thai ring
1 |Béng chanh rimg 5/76B Rimg GTN nui dat LRTX phuc hoi
2 |Cat lung hung 1/71;2/93;3/83 Rimg GTN nui dat LRTX nghéo
Ring GTN nui dat LRTX t binh; rt
1/98: 1/97: 3/97- g nui da rung binh; rimg

GTN nui dat LRTX ngheéo; rimg GTN nui dat
LRTX ngheo kiét; rimg hon giao

4 |Cameo 3/120 Rimg hon giao

5 |Cuvo lung nau 4a/83 Ring GTN nui dat LRTX nghéo

6 |Diduhau 5/112A; 5a/54; 3/83; |Rimg GTN ,mii dat LRTX phuc hé‘)ij rung
4/94 GTN nui dat LRTX ngheéo; rimg hon giao

7 |Diéu hoa mién dien  |6/70 Rimng GTN nui dat LRTX phuc hoi
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1/102; 4/146; 4/146; |Rimg GTN nui dat LRTX trung binh; rimg

8 |Khuou dau trang 1/98; 4/112A; 8/82; |GTN nui dat LRTX phuc héi; rimg tre nira;
4/94 rimg hon giao

9 |Khuou khoang c6 2/102 Rimg GTN nui dat LRTX nghéo

10 |Lidy dica 4/146; 5/120 R@g GTN nui dat LRTX phuc héi; rimg hon

giao

11 {Ung An bo 4/92 Rimg GTN nui dat LRTX nghéo kiét

12 |Vet nguc do 4/146;1/112 Rimg hon giao

13 |Yéng 2/102 Rimg GTN nui dat LRTX nghéo

14 |Go kiénxanhc6 do  |4/97 Rimg hon giao

15 |Cu vo mat trang 1/98 Rimng GTN nui dat LRTX trung binh

16 |Khuéu bac ma 5/56; 4/120 Rimg GTN nui dat LRTX trung binh

17 |Hoa mi 1/102 Rimg GTN nui dat LRTX nghéo

18 |Kim oanh tai bac 4/49 Rimg GTN nui dat LRTX nghéo

19 |{Ung bung hung 4/42 Rimg GTN nui dat LRTX nghéo

20 |Cavo 2/51 Ring GTN nui dat LRTX nghéo

21 |Duoi cut dau hung 2/98 Ring GTN nui dat LRTX trung binh

22 |Cao cat bung trang 3a/9%4 Ring GTN nui dat LRTX trung binh

23 | Cu meo Latuso 5/102 Rimg GTN nui dat LRTX trung binh

Ghi chi: GTN: G6 tir nhién; LRTX: L4 rong thuong xanh

Két qua cho thay, cac loai chim nguy cap, quy,

hiém tai Khu BTTN Pu Hu phan bo & 20 tiéu khu
khac nhau, trong do6 tap trung ¢ cac tiéu khu 54,
82, 83, 92, 94, 97, 98, 102, 120, 146. Day la nhing
khu vuc can duoc quan tam, giam sat trong hoat
dong bao ton da dang sinh hoc tai Khu BTTN Pu
Hu.

3.3. Cac moéi de doa dén cac loai chim nguy
cdp, quy, hiém tai Khu BTTN Pu Hu

Két qua diéu tra da xac dinh duoc 4 moi de
doa chti yéu dén cac loai chim nguy cap, quy, hiém
tai Khu BTTN Pu Hu gém: San bat trai phép dong
vat hoang da; khai thac g6 trai phép; khai thac 1am
san ngoai go; chan tha gia suc.

- San bat trai phép dong vat hoang da: San bat
dong vat hoang da 1a hoat dong phd bién truoc day
cua nguoi dan dia phuong, dac biét la nhimg ho
gia dinh song phu thudc vao tai nguyén rimg tai
cac lang ban nam giap ranh hoic trong ranh gioi
ctua Khu BTTN Pu Hu. Tuy nhién, hoat dong nay
da giam nhiéu trong nhitng nam tré lai day do Ban
Quan ly Khu BTTN Pu Hu da cé nhiéu cac giai
phap dé ngin chan nhu: Thuong xuyén tuan tra,
kiém soat; thuc hién cac bién phap tuyén truyén,
van dong nguoi dan tu nguyén giao nop sung san
hoac cac loai bay dong vat. Mac du vay, tai mot so
khu vuc, tinh trang nay van dién ra lén lut, thuong
tap trung & nhitng khu vuc con nhiéu cac loai dong
vat hoang da cu tra.
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- Khai thac go trai phép: Hoat dong khai thac
g0 trai phép 1a nguyén nhan pha huy hoidc lam
giam sinh canh song cta cac loai chim nguy cap,
quy, hiém tai Khu BTTN Pu Hu. Hoat dong nay
cht yéu do nguoi dan dia phuong thuc hién, diac
biét 1a nguodi dong bao dan toc H'Mong voi muc
dich d@é lay g6 lam nha va lam céac do noi that trong
gia dinh. Mac du Khu BTTN Pu Hu c6 nhiéu bién
phap d€ ngan chin, hoat dong khai thac g6 van
dién ra & mot s6 khu vuc tap trung cac loai cay gb
o kich thudc 1om.

- Khai thac 1am san ngoai go: Két qua phong
van can bo Khu BTTN Pu Hu, hoat dong khai thac
lam san ngoai g6 1a hoat dong tuong doi phé bién,
dién ra thuong xuyén & Khu BTTN Pu Hu. Cac
loai 1am san ngoai g6 duoc khai thac nhiéu la
mang (mang tre, mang nta..) va cac loai cay
thuoc. Két qua diéu tra trén tuyén cting da ghi
nhan nhiéu hoat dong khai thac 1am san ngoai go
cua nguoi dan dia phuwong nhu: Khai thac mang,
khai thac sam... Hoat dong nay khong chi anh
hudng dén cau truc ctia hé sinh thai rimg, tir d6
anh huéng dén sinh canh cu tru cta cac loai chim
nguy cap, quy, hiém ma con truc ti€p gay ra nhiing
moi de doa cho cac loai. Nhig khu vuce cu tra cha
yéu cta cac loai chim nguy céap, quy, hiém, dic
biét 1a nhimg loai kiém an trén mat dat hoic gan

mat dat duoc nguoi dan di khi thac 1am san ngoai
g0 nam ro, nhirg thong tin nay c6 thé dugc cung
cap cho cac tho san trong vung, tit d6 nguy co bi
san ban, bay bat voi cac loai 1a rat cao.

- Chan tha gia suc: Ciing nhu nhiéu khu rimg
dac dung khac trén ca nuoéc, Khu BTTN Pu Hu
van c6 nhiéu ban nguoi dong bao dan toc thiéu so
sinh song va thuc hién cac hoat dong chin nudi,
canh tdc nong nghiép. Hau hét nguoi dan déu
chan nuoi trau, bo; hinh thic cht yéu la tha rong
vao rung, dac biét & khu vic vung dém. Trong qua
trinh diéu tra, nhiéu khu vuc chan tha trau bo da
duoc ghi nhan nhu: Ban Yén, xa Hién Chung; ban
Chiéng Cam, xa Hién Kiét; ban P4 Quan, xa Trung
Ly... Hoat dong nay truc ti€p anh huéng dén hé
sinh thai rimg, qua d6 anh hudéng dén sinh canh
s6ng cua cac loai chim nguy cap, quy, hiém déng
thoi tiém 4n nhiéu nguy co vé lay truyén dich
bénh, nguy co xam lan dat cta cac cht ho chan
nuoi.

Tt két qua diéu tra, danh gia cac moi de doa
theo pham vi, cuong d0 anh hudng va tinh céap
thiét, dong thoi tham van y kién ctia can bo quan ly
Khu BTTN Pu Hu, bang xép hang cac moéi de doa
chinh duoc thiét lap.

Bang 3. Xép hang cac mdi de doa dén cac loai chim nguy cip, quy, hiém tai Khu BTTN Pu Hu

) Phan hang theo tung tiéu chi . Xép
STT Moi de doa Tong
Phamvi | Cuong do | Cap thiét hang
1 San bat Iiral phép dong vat 1 1 1 9 1
hoang da
2 | Khai thac go trai phép 3 2 3 8 2
3 Chan tha gia suc 2 4 2 8 3
4 | Khai thac 1am san ngoai go 1 3 1 5 4

Két qua cho thay, san bat trai phép dong vat
hoang da van 1a moi de doa chinh, anh hudng
nghiém trong nhat dén cac loai dong vat hoang da
noi chung va cac loai chim nguy cap, quy, hi€ém ndi

rieng tai Khu BTTN Pu Hu. Nhitng méi de doa it
nghiém trong hon 1a la khai thac go trai phép,
chan tha gia suc, khai thac 1am san ngoai g6. Viéc
chi ra, danh gia cac moi de doa la co sé quan trong
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dé Khu BTTN Pu Hu thuc hién cac bién phap
quan ly bao ton phu hop, hiéu qua trén co s& ngan
chin hodc giam thiéu t6i da cac moi de doa nay.

4. KET LUAN

Téng so 26 loai chim nguy cép, quy, hiém da
duoc ghi nhan tai Khu BTTN Pu Hu (khoéng bao
gom cac loai thuoc bo Ga). Trong d6 co 3 loai duoc
liet ké trong Sach Do Viet Nam (2017), 6 loai co
tén trong Danh luc Do IUCN (2022), 24 loai c6 tén
trong Nghi dinh 84/2021/ND-CP, 3 loai thuoc
danh muc loai nguy cép, quy, hiém can uu tién bao
vé theo Nghi dinh 64/2019/ND-CP, 9 loai duoc liét
keé trong Cong woc CITES (2023).

B6 sung thém 4 loai chim nguy cap, quy, hiém
lan dau tien duoc ghi nhan tai Khu BTTN Pu Hu la
Ung An bo (Accipiter trivirgatus); Diéu hau
(Milvus migrans); Bong chanh ring (Alcedo
hercules); Cat lung hung (Falco tinnunculus).

Cac loai chim nguy cap, quy, hiém tai Khu
BTTN Pu Hu phan bé tai nhiéu khu viec khac nhau
nhung tap trung cht yéu & céac trang thai rimg tu
nhién nhu rimg g6 tuy nhién nui dat 1a rong thuong
xanh nghéo, phuc hoi, trung binh; rimg hoén giao
g0, tre, ntta va hon giao tre, ntra, go; rimg tre, nira;
tap trung tai cac tiéu khu 54, 82, 83, 92, 94, 97, 98,
102, 120, 146.

C6 4 moi de doa chu yéu dén cac loai dong vat
hoang da ndi chung va cac loai chim nguy cap,
quy, hiém tai Khu BTTN Pu Hu néi riéng 13 sian
bat trai phép dong vat hoang da, khai thac go trai
phép, chin tha gia stc, khai thac 1am san ngoai go;
trong do6 san bat trai phép 1a moéi de doa nguy hiém
nhat.
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SPECIES COMPOSITION, DISTRIBUTION CHARACTERISTICS AND MAJOR THREATS
TO ENDANGERED AND RARE BIRDS IN PU HU NATURE RESERVE,

THANH HOA PROVINCE
Nguyen Chi Thanh!, Giang Trong Toan? Vu Tien Thinh?, Dam Huy Dong?,
Nguyen Ba Thach?, Nguyen Tuan Cuong?, Than Thi Huyen!
! Bac Giang Agriculture and Forestry University
? Vietnam National University of Forestry
? Pu Hu Nature Reserve
Summary

Pu Hu Nature Reserve is located in Quan Hoa and Muong Lat districts of Thanh Hoa province
with a total area of more than 28,000 hectares. Research results in the Nature Reserve from 2022
to 2023 have identified 26 rare and endangered bird species, accounting for 13.9% of the total bird
species in Pu Hu Nature Reserve. Of which, 3 species are listed in Vietham Red Book in 2017, 6
species are listed in IUCN Red List of Threatened Species in 2022, 24 species are listed in Decree
No. 84/2021/ND-CP, 3 species are listed in Decree No. 64 /2019/ND-CP and 9 species are listed
in CITES (2023). In addition, the research has added 4 rare and endangered bird species, first
recorded in Pu Hu Nature Reserve: Accipiter trivirgatus, Milvus migrans, Alcedo hercules and
Falco tinnunculus. At the same time, the distribution map and identification of major threats to
rare and endangered bird species of Pu Hu Nature Reserve was developed.

Keywords: Rare and endangered bird species, threats, species composition, Pu Hu Nature
Reserve.

Nguoi phan bién: PGS.TS. Nguyén Lan Hiuing Son
Ngay nhan bai: 22/8/2023

Ngay thong qua phan bién: 18/9/2023

Ngay duyét ding: 4/12/2023
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