KHOA HOC CONG NGHE

TOI UU HOA QUA TRINH TINH SACH
POLYPHENOL TONG PUOC TRICH LY TU HAT BO
(Persea americana Mill) BANG DUNG MOI
ETHYL ACETAT
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Nghién ctru nay tap trung xac dinh diéu kién t6i vu dé tinh sach hop chat polyphenol téng duoc
trich ly tir hat bo Persea americana Mill bing dung méi ethyl acetat. Diéu kién clia qua trinh tinh
sach duoc toi vu hoa biang phuong phap bé mat dap ting (Response surface methodology) voi mé
hinh quay béc 2 c6 tim (Central composite design - CCD) nham thu duoc san phdm polyphenol
tong va kha nang bit géc tu do DDPH ctia dich chiét cao nhit. Cac yéu té khac duge ¢o dinh duea
trén két qua ctia cac khao sat trude do. Két qua nghién ctu cho thiy, ty 1é dich loc/ethyl acetat 1a
1/1 (ml/ml) va thoi gian 60 phut 1a thich hop dé tinh sach; san phdm polyphenol téng thu duoc la
220,5 g/kg chat kho; kha nang bat gde tu do DPPH ctia san pham la 57,691%; san phdm c6 do tinh

khiét la 86,4264%.

Tir khoa: Polyphenol, tinh sach polyphenol, hat bo Persea americana Mill, phirong phap bé mat

d4dp umg, dung mai ethyl acetat.

1. DAT VAN DE

Trong nhimg nam gin day, hop chit
polyphenol 1a nhém chat rat duoc quan tim boi
polyphenol thé hién nhimg dac tinh sinh hoc quy
dac biét 1a kha nang chéng oxi héa, chong viem,
chong di tng va kha nang khang khuan [1].

Trong céng nghiép, thit qua bo duoc sitr dung,
v6 va hat bi loai bd. Hién nay, luong phu phdam nay
cht yéu duoc dung dé san xudt thic an chian nudi,
lam phan bon hodc chi thai bo ra mai truong.
Trong khi d6, hat qua bo chita nhiéu hop chat
chong oxi hoa tu nhién [2]. Mét trong nhimg chat
chong oxy héa tie nhién dugc cong nhan 1a hop
chat polyphenols [3].

bé chiét xuat hop chat polyphenol téng, cac
phuong phap chiét xudt bang dung méi himu co,
chiét xuat c6 hd tro siéu am, chiét xuit cé hé tro vi
song va chiét xuit bang enzym da duoc ap dung
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[4]. Sau khi chiét xuat, cac qua trinh tach va tinh
ché 1a can thiét dé loai bo cac tap chat, thanh phan
khong mong muén nhu: dudng, cafein, protein,
nhim thu duoc san phim
polyphenol tong vai do tinh khiét cao [5].

axit hou co...

Ky thuat chiét 1ong - 16ng bing dung moi him
co 1a mot lwa chon phi hop dé tinh ché polyphenol
tir chiét xuat thuc vat. N6 khong chi don gidn ma
chi phi lai thap [5]. Mat khac, ethyl acetate 1a mot
dung méi rat thich hop dé chon lam dung moéi tinh
sach polyphenol do ethyl acetate dé bay hoi nén dé
loai bo dé thu polyphenol, bén canh do6 ethyl
acetate khong doc hai cho nguoi sir dung [5]. Do
do, viéc sit dung dung moi ethyl acetate dé tinh
sach polyphenol tong sau khi duoc trich ly sé hiru
ich cho viéc thu nhan va tmg dung nguén san
pham polyphenol nay trong cac linh vuc thuc
phiam va y hoc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Dich chiét polyphenol téng duoc trich ly tir hat
qua bo (Persea americaana Mill) theo quy trinh:
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10 g hat bo khé da nghién duoc trich ly bing dung
moi ethanol (ehanol/nudc: 50/50 (v/v)) & ty lé
nguyén liéu/dung moi la 1/10 (w/v) voi su ho tro
ctia vi song (cong sudt vi séng 120 W va thoi gian
100 giay), tién hanh loc, réi dem c6 quay & nhiét
do 40°C trong diéu kién chan khong [7]. Dich sau
¢6 quay duoc bd sung axit HC1 0,01M voi ty 1é dich
loc/dung dich HC11a 1/10 (ml/ml) trong thoi gian
24 gid nham tao méi truong axit thich hop cho su
ton tai cia polyphenol téng, dong thoi dung axit dé
pha hiy cdu tric lién két chia cac nhom phic nhu:
dudng, protein... voi polyphenol dé gidi phdng
polyphenol tir do [8]. Dich sau xit ly axit dugc dem
di loc, thu 14y phan dich loc.
2.2. Phuong phap phan tich

221 Xdc dinh ham luong polyphenol tong
bang phuong phiap so mau (phuong phép Folin —
Ciocalteau) [9]

X4y dung phuong trinh duong chuin axit
gallic: 1dy axit gallic vao cac binh dinh muc véi
luong 20, 30, 40, 50, 60, 70, 80 ug. Cho tiép 0,5 ml
thuoc thir Folin-Ciocaulteur vao timg binh dinh
mttc. Sau 3 phut thi cho tiép 2,5 ml Sodium
cacbonat bao hoa. Thém nuéc cit dén vach dinh
mirc, dé t6i da 30 phit. Po cuong do hip thu &
budc song 760 nm.

Xac dinh ham luong polyphenol: hut 1 ml dich
chiét + 0,5 ml thuoc th Folin - Ciocalteau dé
khoang 3 phut. Sau do thém vao 2,5 ml dung dich
Na,CO, bao hoa, lac nhe cho déu, dinh muc bang
nuoc cat dén vach, dé trong bong tdi 30 phut tién
hanh do @6 hip thu & budc séng 760 nm.

Tir két qua so mau, dua trén phueong trinh
chuén cuta axit gallic thi xac dinh duec ham lugng
cuta polyphenol.

2.2.2. Xdc dinh dp tinh khiét ciia sdn pham

Liy ham lwgng san phdm duogc xac dinh & trén
hoa tan trong nudce, sau do tién hanh xac dinh ham

luong polyphenol téng bang phuong phap so mau
theo muc 221

Do tinh khiét ctia san phidm = n

223 Xdc dinh khd ning loai bo géc tir do
DPPH ciia sdn pham

Lay ham luong sdn phdm ma tai ham luong d6
loai bé 50% goc tw do DPPH duoc xac dinh & trén
vao 2,5 ml dung dich DPPH 0,06 mM, dinh mic
dén vach réi dé & nhiét do 4°C trong 30 phut.

Mau doi chimg la miu chia DPPH.

Su thay d6i do hap thu tai budc séng 517 nm
dugc do bang thiét bi do quang UV-Vis va luong
DPPH con lai sé dugc tinh toan. Hoat luc thu don
cac goc tu do dugc thé hién trén ty 1é phan tram trc

mpﬂfyphenol

ché va duoc tinh theo cong thic:
_Ho-H 1 100%
H,

Trong d6: H, 1a d6 hap thu ctia mau déi chimg;
H, 1a dé hap thu ctia mau cé dich chiét.

San phdm c6 kha nang trc ché ham lugng géc
tu do DPPH cang cao thi kha nang bt goc tu do
DPPH cang lon.

2.3. Phirong phap nghién ctru

2.3.1. Phuong phap nghién cuu thic nghiém
don yéu to

St dung phuong phap nghién ciu thuc
nghiém don yéu t6 dé nghién ctru anh huéng riéng
cta 2 yéu to: ty 1é dich loc/ethyl acetat va thoi gian
tinh sach dén ham luong hop chét polyphenol téng
thu nhan va kha nang bat goc tu do ciia san pham
trich ly.

Khoang nghién cttu ctia cac yéu to:

Ty 1é dich loc/ethyl acetat: 0,5/1; 1/1; 2/1;
3/1 (ml/ml) & nhiét do thudng trong thoi gian 60
phut.

Thei gian: 30, 45, 60, 75 phut voi ty lé
dich/ethyl acetat theo két qua trén.
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Sau xtr Iy ethyl acetat, hon hop sé chia thanh 2
pha, trong d6 polyphenol tong sé hoa tan vao trong
lop ethyl acetate, tich bd lop nudc bén trén. Tiép
theo, ti€én hanh c6 diac dé dung méi ethyl acetate
bay hoi va thu lai san phdm cu6i cing 1a cao chiét
polyphenol téng. Cao chiét polyphenol tong dugc
sdy & nhiét @6 60°C dén d6 4m san phdm nhd hon
10%. Can khoi luong san pham thu duge sau khi
siy. Két qua cta thi nghiém duoc danh gia qua
khai luong san pham thu duoc, do tinh khiét cia
san phdm theo muc 22.2va kha nang bat goc tu
do DPPH ctia san phdm theo muc 2.2.3.

232 Phuong phdp thuc nghiém da yéu (6
[10]

Két qua khao sat doc lap su anh hudng 2 cac
yéu to ty 1é dich loc/ethyl acetat va thoi gian 1a co
s& dé thuc hién thi nghiém téi tru hoa.

Phuong phap bé mit dap ¢ng (Response
Surface Methodology — RSM) véi phuong 4n quay
bac 2 ¢6 tim (canh tay don o = 1,414) duoc ap
dung dé nghién ctru anh hudng dong thoi cia 2
yéu to: ty 1& dich loc/ethyl acetat va thoi gian dén
khoi lugng san phdm thu dugc, do tinh khiét cia
san phim va kha nang bat goc tu do DPPH ctia
san phdm polyphenol téng.

S6 thi nghiém duoc tinh theo cong thirc: N =
2k + 2k + n,.

Trong d6: k 1a s6 yéu té thi nghiém; n, 14 s6 thi
nghiém tai tim.

Phuong trinh héi quy st dung dé du doan su
phu thuéc cta khoi luong san phidm thu duoc, do
tinh khiét ctia san pham va kha nang bat goc tu do
DPPH ctia san pham polyphenol téng duoc tinh
sach vao cac yéu to thi nghiém 1a mét da thiec bac
hai c6 dang nhu sau:

Y = by + b X, + bX; + b X, Xs + by X + bonXos

Trong dé: by, by, by, bys, byy, bay 12 cac hé s6 clia
phuong trinh héi quy; b, 12 hé s6 héi quy; by, b, 1a
hé s6 tuyén tinh; by,, b., 1a hé so tuong tac doi.

Mai hé s6 b dic trung cho anh huong cta cac
yéu té dén qua trinh tinh sach polyphenol.

Cac hé sb ctia phuong trinh héi quy duoc xac
dinh véi su tro gitp ctia phan mém Modde 5.0.
Ngoai ra, dé xac dinh duoc chinh xac dang cda
phuong trinh, cac hé sb hdi quy nay con duoc tién
hanh kiém tra mitc y nghia voi P = 0,05.

2.4. Phan tich sé lieu

Tat ca cac thi nghiém duoc 1ap lai 3 lan. Két
qua duoc trinh bay & dang TB + SD. Phan mém
SPSS 16 duoc st dung dé tim ra su khac biét gira
cac thi nghiém qua xtt ly ANOVA va LSD. Phan
mém JMP duoc tmg dung dé qui hoach thuc
nghiém va tdi uu héa qua trinh siy. D6 thi duoc vé
bang phan mém Microsoft Excel.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nghién cttu thyc nghiém don yéu

e

td

311 Khido sdt danh huong cua ty Ié dich
loc/ethyl acetat

Dich sau khi dugc xtt ly axit HC] 0,01M véi ty
lé dich loc/HCI 1a 1/10 trong thoi gian 24 gio,
dugc lang loc. Sau d6, st dung dich nay dé tién
hanh tinh ché polyphenol.

Dung méi ethyl acetate khéng tan trong nudc
va co ty trong nhe hon nuwéc nén sau khi tron vao
dung dich loc, khudy déu va dé yén trong mot
khoang thoi gian, hon hop sé tach 2 pha ro rét.
Tién hanh tach dung dich ethyl acetate cé chita
polyphenol ra khoi hon hop.

Trong thi nghiém khéo sat ty 1é dich loc/dung
moila 0,5/1; 1/1; 2/1; 3/1 & nhiét d6 thuomg trong
thoi gian 60 phut. Két qua duoc thé hién & hinh 1.

Két qua thu duoc 14 gia tri trung binh cta ba
lan lap. S& liéu duoc xtt Iy ANOVA dé nhan xét su
khac biét giita cac mau. Gia tri P - value déu cho
thay co su khac biét c6 y nghia gifra cac mau khi
thay déi ty 1é dich loc/ethyl acetat.

DPong thoi, khi tién hanh xit Iy LSD cho thay,
ty 1é dich loc/ethyl acetat anh hudng dang ké dén
viéc thu héi hop chét polyphenol tdng va kha niang
bat géc tu do DPPH ciia san pham.
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Hinh 1. Anh huéng dich loc/ethyl acetat dén khéi lugng san phidm thu nhan, d6 tinh khiét cia
polyphenol tdng trong san phdm va kha niang bit goc tir do DPPH ctia san phdm

Ghi chi: Cic s6 liéu cé ky tir chung thi khic biét khong cé y nghia. (a): Khoi Irong san pham thu
nhin, (b): Po tinh khiét ciia polyphenol trong sin phénz, (c): Khi nang bat goc tir do DPPH ciia sdn

pham.

Hinh 1 cho thdy, khi luong dung méi ethyl
acetat st dung tang dan va gitt nguyén luong dich
loc thi san phdm trich ly thu duoc tang dan (Hinh
1 (a)). Trong khi do, d6 tinh khiét tang tir ty 1&
dich loc/ethyl acetat tir 3/1 1én 1/1 va sau do co
xu huong giam & ty 1é 0,5/1 (Hinh 1 (b)). Két qua
anh huong cta ty 1é dich loc/ethyl acetat dén kha
nang bat goc tu do DPPH clia san phim ciing
tring voi két qua anh hudéng dén ham lugng
polyphenol trong san phidm. Tuc 14, khi ty 1é dich
loc/ethyl acetat ting tir 3/1 1én 1/1 (ml/ml) thi
kha nang bat géc tu do DPPH ting va c6 c6 xu
huéng giam oty 1& 0,5/1 (Hinh 1 (c)).

bé dam bao khéi luong san phdm thu nhan,
do tinh khiét ctia polyphenol téng trong san pham
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va kha nang bat goc te do DPPH ctia san phdm dat
toi wu. Pong thoi, khi luong dung méi ethyl acetat
stt dung 16n sé anh hudng dén chi phi ctia thanh
pham sau nay.

Do d6, chon ty lé dich loc/ethyl acetat 1/1
(ml/ml) la ty 1é thich hop dé tinh sach hop chat
polyphenol téng.

3.1.2. Khdo sdt d4nh huong cua thoi gian tinh
sach

Pé tinh sach hop chat polyphenol téng, hop
chat nay can cé da thoi gian dé hoa tan vao dung
méi ethyl acetat. Do d6, thoi gian ciing 14 mot yéu
to anh huong dén qua trinh tinh sach hop chat
polyphenol téng. Két qua thé hién & hinh 2.

a7



KHOA HOC CONG NGHE

2] 24
2 23 "
o c
& = 21 b
=
§ 20 a
Bl —
Efg 1.9
= 18
Z 17
S :
30 45 60 75
Thé'i gian (phiit)
(a)
T 70
&
o 60
o
b = |
=1
2
0~
] o?
4
-0
L
-]
[ =4
w0
s
-0
i =
=

50 a a -
40 b
30
20 4
10
0
30 45 60

100

70
60 a
50
40
30
20
10

Polyphenol/san pham

30 45 60 75
Thiri gian (phit)

(b)

' c
75
Thaoi gian (phat)

(©)

Hinh 2. Anh huéng thoi gian dén khéi lugng san phém, do tinh khiét ctia polyphenol téng trong san
phim va kha niing bit goc te do DPPH cfia san phim
Ghi chii: Cac so liéu co kil tir chung thi khac biét khong co y nghia. (a): Khoi Irong san pham thu
nhin; (b): Pé tinh khiét ctia polyphenol trong sin pham; (¢): Khi nang bat goc tu do DPPH ciia sin

pham

Két qua thu duoc 1a gia tri trung binh cha ba
lan lap. So liéu dugc xir Iy ANOVA dé nhan xét su
khéc biét gitta cac mau. Gia tri P - value déu cho
thay c6 su khac biét c6 y nghia giira cac mau khi
thay déi thoi gian.

Dong thoi, khi tién hanh xir Iy LSD cho thiy,
thoi gian anh hudng dang ké dén viéc thu hoi hop
chat polyphenol va kha niang bat géc te do DPPH
ctia san phdm. Két qua cho thay, khi tang thoi gian
tinh sach thi khéi luong san phdm c6 xu huéng
tang va dat gia tri cao nhat tai thoi gian 60 phut. O
thoi gian 70 phat, khoi lugng san pham thu duge
¢6 xu huong ngimg tang. Trong khi d6, do tinh
khiét ctia san phdm dat gia tri cao nhat tai thoi

gian 45 phut. Khi tang thoi gian tir 45 phat 1én 60
phut, @ tinh khiét cta san phdm c6 xu hudng
nging ting sau do gidm khi & thoi gian 75 phuat.

Maic khac, kha nang bat goc te do DPPH ciia
san ph4dm dat cao nhat ¢ thoi gian 30 va 45 phut.
Néu tiép tuc ting thoi gian tir 45 phit lén 75 phut,
kha nang bét goc tue do DPPH ctia san phdm c6 xu
hudng giam.

bé @am bao khoi luong san phdm thu nhan,
do6 tinh khiét cta polyphenol trong san phim va
kha nang bit goc tw do DPPH cfia san phiam dat
toi wru, chon thoi gian 45 phit 1a thoi gian thich
hop dé tinh sach hop chit polyphenol téng.
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3.2. Két qua nghién ctru thuc nghiém da yéu t6

Dura vao két qua thu dugc caa thi nghiém don
yéu to dé xac dinh duoc khoang bién thién cta ty
1é dich loc/ethyl acetat va thoi gian tinh sach. Hai
yéu to ty 1é dich loc/ethyl acetat (X1, ml/ml) va
thoi gian tinh sach (X2, phut) duoc khao sat dong
thoi nham: (1) xay dung phuong trinh héi quy
thuc nghiém mé td maéi quan hé gitta cac yéu to

anh hudéng dén khoi luong san phim thu duoc, do
tinh khiét ctia san pham va kha nang bit goc tu do
DPPH ctia sin phdm polyphenol téng; (2) tim diéu
kién ciia qua trinh tinh sach dé thu dugc khéi
luong san pham, do tinh khiét ctia san phdm va
kha nang bit goc tr do DPPH ctia san phim
polyphenol téng tot nhat.

Bang 1. Cac murc yéu t6 trong thi nghiém t6i wru héa qua trinh tinh sach

o Mtic yéu to
Yéu t6 thi nghiém
- o -1 0 +1 o
Dich loc/ethyl acetat (X1, ml/ml) 0,293 0,5/1 1/1 2/1 1,707
Thoi gian (X2, phut) 23,79 30 45 60 66.21
Céac mure cia bién ma hoa: +1 (muc cao), -1 (muc thap), 0 (muc co s6), o = 1,414

So thi nghiem: N=2k+2k+n0=22+22+3=11

Bang 2. Ma tran thuc nghiém trong thi nghiém t6i tu héa qua trinh tinh sach

Bién ma , San pham (g/10 _ , Kha nang bat
Nehiem hia Bién thuc o) Do tinh khiét g6c DPPH
e m | B | K | 7 Vewe| | e | O | Fas
nghiém nghiém nghiém
1 -1 -1 0,5 30 1,632 | 1,583 | 66,789 | 64,058 | 44,223 | 43,079
2 +1 | -1 115 30 1,503 | 1,457 | 61,456 | 60,911 | 40,93 | 38,617
3 -1 | +1 0,5 60 1,362 | 1,324 | 51,697 | 50,045 | 30,473 | 30,594
4 +1 | +1 1,5 60 2,24 | 2,205 | 85,892 | 86,426 | 58,739 | 57,691
5 - o 0 | 0,293 45 1,594 | 1,638 | 62,395 | 65,040 | 44,909 | 45,179
6 +o 0 | 1,707 45 2,132 | 2,172 | 88,984 | 88,537 | 59,259 | 61,182
7 0 -a 1 23,79 | 1,157 | 1,207 | 48,004 | 49,866 | 27,490 | 29,481
8 0 +a 1 66,21 | 1,518 | 1,552 | 57,663 | 57,998 | 33,937 | 34,139
9 0 0 1 45 1,503 | 1,564 | 65,502 | 65,826 | 41,145 | 41,849
10 0 0 1 45 1,611 | 1,564 | 66,788 | 65,826 | 42,505 | 41,849
1 0 0 1 45 | 1,578 1,564 | 65,189 | 65,826 | 41,899 | 41,849
Pé xiy dung mo ti toin hoc dudéi dang nghia cac hé so ctia phuong trinh héi quy duoc

phuong trinh héi quy, tién hanh xac dinh cac hé so

ctia phuong trinh. Két qua tinh toan va kiém tra y

nhu sau:

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

79



KHOA HOC CONG NGHE

3.2.1. Toi uu hoa thuc nghiém trong thu sin
pham
Bang 3. Két qua tinh toan va kiém tra y nghia cac
hé sé ciia phuong trinh héi qui trong tinh sach

(ham muc tiéu la sin ph4m)

Hé so Gia tri woc luong GiatriP
by 1,564 1,4e-007
b, 0,189 0,000
b, 0,122 0,003
by 0,171 0,001
by, -0,092 0,019
by 0,252 0,001

2Cac he so khong co6 y nghia thong ké voi P > 0,05

Két qua xtt ly so lieu cho thay, tit ca cac hé so
¢ y nghia thong ké (P < 0,05).

Phuong trinh héi quy thuc nghiém cé6 dang
nhur sau:

Y, =1,564 + 0,189X, + 0,122X, + 0,252X,X, +
0,171X.2 - 0,092X, (1)

Két qua kiém tra tinh tuong thich cta phuong
trinh héi quy véi thuc nghiém (Bang 4) cho thay,
cac yéu to thi nghiém c6 anh hudng manh lén ham
lugong polyphenol thu duge (P < 0,05). Tinh turong
thich cta phuong trinh héi quy (lack of fit) duoc
kiém tra voi su héd tro ctia phian mém Modde 5.0.
Phuong trinh héi quy sé tuong thich véi thuc
nghiém néu két qua phan tich “lack of fit” 1a khong
c6 vy nghia thong ké [9]. Két qua & bang 3 cho
thay, kiém dinh “lack of fit” 1a khéong co y nghia
thong ké (P > 0,05). Nhu vay, phuong trinh hoéi
quy co6 su tuong thich cao véi thue nghiém.

Bang 4. Két qua kiém tra tinh twong thich ctia phuong trinh héi qui trong tinh sach

(ham muc tiéu 13 san phim)
Nguén Mirc do tw | Tong binh Trung binh Gid tri F Gi tri P
do phuong binh phuong

Hoéi qui 5 0,947437 0,189487 46,2487 0,000 Co y nghia
Gia tri con lai 5 0,020485 0,0040971

o . 3 0,014359 0,0047865 1,56271 0,413 kKhong c6 y
Su thiéu phu hop i

nghia

L6i thuan tuy 2 0,006126 0,0030630
Téng so6 chinh 10 0,967922 0,0967922
xXac

322 Téi wu hoa thuc nghiém do tinh khiét
cua sin pham
Bang 5. Két qua tinh toan va kiém tra ¥ nghia cac
hé s6 ctia phuong trinh héi quy trong tinh sach
(ham muc tiéu 13 do tinh khiét cta san phdm)

Heé so Gia tri uoc luong GiatriP
by, 65,826 4,4e-008
b, 8,309 0,000
h, 2,876 0,013
by 5,483 0,0017
b, 5,947 0,0012
b,, 9,882 0,0002

*Cac hé so khong co y nghia thong ké voi P > 0,05

Két qua xir Iy s6 liéu cho thay, cac hé s6 c6 v
nghia théng ké (P < 0,05).

Phuong trinh héi quy thuc nghiém c6 dang
nhu sau:

Y, = 65,826 + 8,309X, + 2,876 X2 + 9,882 XX,
+5,483X,* - 5,947X,%* (2)

Két qua kiém tra tinh tuong thich ctia phuong
trinh hoi quy voéi thuc nghiém (Bang 6) cho thay,
cac yéu to thi nghiém cé anh huong manh 1én do
tinh khiét cta dich chiét thu duoc (P < 0,05). Tinh
tuong thich ctia phuong trinh héi quy (lack of fit)
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duoc kiém tra voi sy ho tro ctia phan mém Modde
5.0. Phuong trinh hédi quy sé tuong thich véi thuc
nghiém néu két qua phan tich “lack of fit” 1a khong
c6 v nghia théng ké [9]. Két qua & bang 6 cho thay

kiém dinh “lack of fit” 1a khong c6 v nghia thong
ké (P > 0,05). Nhu vay, phuong trinh héi quy c6 su
tuong thich cao véi thuc nghiém.

Béng 6. Két qua kiém tra tinh tuong thich ctia phwong trinh héi quy theo trong tinh sach
(ham muc tiéu 13 do tinh khiét ctia san phdm)

e | ot | ot | gt | | G4
Hoéi qui 5 1531,8 306,36 66,6521 0,000 Co y nghia
Gia tri con lai 5 22,982 4,5964
Su thiéu phu hop 3 21,5458 7,18194 10,0014 0,092 | Khong co y nghia
Loi thuan tiy 2 1,43619 0,718094
Téng s6 chinh x4c 10 1554,78 155,478

3.2.3. Téi uu hoa thuc nghiém kha nang bat | Pz -5,021 0,0012
goc tirdo DPPH ctia sén phim by, 17,890 _10,0003
2Cac hé sod khong c6 y nghia théng ké véi P > 0,05

Bang 7. Két qua tinh toan va kiém tra y nghia cac
hé s6 ctia phuong trinh héi qui trong tinh sach
(ham muc tiéu 13 kha ning bit goc te do DPPH

Két qua xit ly s6 liéu cho thdy hau hét cac hé
s6 cO y nghia thong ké (P < 0,05), chi c6 mot hé s6
b, khong c6 v nghia thong ké (P > 0,05) nén bi loai

clia san phdm) 1chéi oh inh hai
He so Gia tri woc luong GiatriP Ol pivong tr OLOHY:
b, 41,849 1,8¢-007 Phuong trinh héi quy thuc nghiém c6 dang
b, 5,659 0,000 nhu sau:
b, 1,647 0,050 Y, = 41,849 + 5,659X, + 7,890 X,X, + 5,667X,2 -
by, 5,667 0,0007 5,021X2 (3)
Bang 8. Két qua kiém tra tinh turong thich cia phirong trinh héi quy trong tinh sach
(ham muc tiéu la kha ning bat goc tir do DPPH ctia san pham)
Newd Mirc do Téng binh Trung binh Gl b Gia tri
R tu do phuong binh phuong s P
Héi qui 5 984,447 196,889 59,7603 0,000 Co y nghia
Gia tri con lai 5 16,4733 3,29465
, 3 15,5448 5,1816 11,1618 0,083 Khé )y
St thiéu phit hop -
nghia
Léi thuan tuy 2 0,928451 0,464226
Téng so chinh xac 10 1000,92 100,092

Két qua kiém tra tinh tuong thich ciia phuong
trinh héi quy voi thue nghiém (Bang 8) cho thay
cac yéu to thi nghiém c6 anh hudong manh 1én kha
nang bat géc tw do DPPH ctia dich chiét thu duogc

(P < 0,05). Tinh tuong thich ctia phuong trinh hoi
quy (lack of fit) duoc kiém tra voi su hd trg cia
phan mém Modde 5.0. Phuong trinh hoi quy sé
tuong thich voi thue nghiém néu két qua phan tich
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“lack of fit” 1a khong co v nghia thong keé [9]. Két
qua & bang 8 cho thay kiém dinh “lack of fit” 1a
khong c6 y nghia thong ké (P > 0,05). Nhu vay,
phuong trinh héi quy cé su tuong thich cao véi
thuc nghiém.

3.2.4. T6i wu hoa ham da muc tiéu

Qua trinh tinh sach polyphenol cé khéi lugng,
do tinh khiét va kha nang bat géc tu do DPPH cta
san phdm dugc dac trung bdi 3 phuong trinh (1),
(2) va (3). Ba phuong trinh nay thé hién su tac

dong cla cac yéu t6 cong nghé dén ham luong
polyphenol thu dugc, dé tinh khiét ciia polyphenol
va kha nang bat goc tu do DPPH ctia san phdm.

Xt Iy bang mode 5.0 cho két qua: ty 1& dich
loc/ethyl acetat: 1/1 (ml/ml); thoi gian 60 phut;
san phidm thu duoc 1a 220,5 g/kg chat khé; kha
ning bit goc tw do DPPH cta dich chiét 1a
57,691%; san pham c6 do tinh khiét 1a 86,4264%

Tinh khiet

@

(b) ©

Hinh 3. Bé mit d4p tmg ctia him muc tiéu trong qua trinh tinh sach
Ghi chu: (a): Ham muc tiéu Ia san pham thu nhan; (b): Ham muc tiéu Ia do tinh khiét cia san pham;
(¢c): Ham muc tiéu Id kha niang bat goc tir do DPPH ciia sdn phim

4. KET LUAN

Ca hai yéu to ty 1é dich loc/ethyl acetat va thoi
gian déu anh huong dén khoi luong san phdm thu
duoc, do tinh khiét ctia san phdm va kha nang bat
goc tu do DPPH ctia san phdm polyphenol téng.
Két qua, ty 1& dich loc/ethyl acetat: 1/1 (ml/ml) va
thoi gian 60 phut la diéu kién toi vu dé tinh sach
hop chét polyphenol téng dugc chiét xuat tir hat bo
Persea americana Mill voi san phidm thu duoc 1a
220,5 g/kg chat kho, kha nang bat goc tu do
DPPH ctia dich chiét 1a 57,691% va san phdm co do
tinh khiét 1a 86,4264%.
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OPTIMIZATION OF PURIFICATION OF TOTAL POLYPHENOL COMPOUNDS WHICH
EXTRACTED FROM AVOCADO SEEDS (Persea americanaMILL) BY ETHYL ACETAT
SOLVENT

Le Phan Thuy Hanh" ", Tran Quyet Thang'

THo Chi Minh city University of Food Industry

"Email- hanhlpt@hufi.edu.vn

Summary

This study focused on optimization of purification of total polyphenol compounds which extracted

from avocado seeds (Persea americana Mill) by ethyl acetat solvent. The conditions of

purification of total polyphenol compounds were optimizated by Response Surface Methodology

with central composite design (CCD). Other factors were fixed based on results of earlier studies.
The results showed that, the optimal conditions for purification of total polyphenol compounds:
polyphenolic extracts to ethyl acetat solvent ratio of 1/1 (ml/ml) and purification time of 60
minutes; the polyphenol product is 220.5 g GAE/kg dry samples; the free radical DPPH
scavenging capacity of polyphenol product is 57.691%; the product purity is 86.4264%.

Keywords: Polyphenol, purification of total polyphenol compounds, Persea americana Mill

avocado seed, response surface methodology, ethyl acetat solvent.
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