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Muc dich cua nghién ctru 1a khao sat don yéu t6 ndng d6 dung moi ethanol, thoi gian, nhiét do, ti
1¢ nguyén lidu/dung méi chiét, anh hudng t6i qua trinh tich chiét flavonoid tir ché day cho két qua
tuong ung: 70%; 90 phit; 80°C; 1/15 ( w/v). Trén co sé khao sat cac yéu td anh huong dén diéu
kién chiét tach, chung t6i nhan thdy ndng d6 dung méi, thoi gian chiét, nhiét d6 chiét 1a nhitng yéu
t6 anh huong manh dén qua trinh chiét tach. Bang phuwong phap quy hoach thuc nghiém Box-
Behnken da tim dugc diéu kién tdi wu qua trinh tach chiét ché day sir dung ethanol 69,72%, thoi
gian tach chiét 92,75 phit, nhiét do tach chiét 79,88°C, ham luong flavonoid 1a 17,53%. Két qua
thuc nghiém cho két qua c6 d6 twong thich cao véi mé hinh.

Tu khoa: Cao Bdng, che day, flavonoid, tach chiét, t6i uu

MO DAU

Cheé day 1a loai thao dugc quy trong diéu tri
cac van dé vé tiéu hoa di dwoc néu trong
cubn “Nhiing ciy thudc va vi thudc Viét
Nam” cua D3 Tat Loi (2004) [4]. Cac nghién
clru dd xac dinh thanh phan hoa hoc chinh
trong cay ché day flavonoid, tanin, duong,
caroten, sterol va axit hiru co [1]. Trong d6
nhom flavonoid rit dugc quan tdm nghién
ctru. Flavonoid tir ché ddy c6 tac dung chdng
viém, gidm dau, gidm axit dich vi, lam lién
vét loét va co tac dung diét xodn khuin
Helicobacter pylori gay ra bénh viém loét da
day, hanh ta trang [5].

Viéc tach chiét flavonoid chju anh huong
nhiéu boi dung méi, diéu kién chiét, va didu
kién dia 1y. Vi vay, muc dich ctia nghién ctru
nay 1a nhiam t6i wu hoéa qua trinh tach chiét
flavonoid téng s tir ché day Cao Bang.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién ciru

Che day tuoi (Ampelopsis cantoniensis) dugc
thu mua tai xa Yén Son, huyén Thong Nong,
tinh Cao Bang.

Nguyén liéu dugc rira sach, sau dé6 dem di sa‘iy
& nhiét do 60°C dén do am dudi 10%. Tién
hanh bao quén trong tai PE dat trong hdp
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nhya kin, luu trit ¢ nhiét d6 phong, tranh anh
sang va am.

Dung méi: Dung dung méi ethanol cua Merck
— Puc (dang tinh khiét)

B4 tri thi nghiém

Flavonoid dwoc chiét tir cay ché diy bang
dung moi ethanol 60; 70; 80%. Nhiét do chiét
1a 70, 80, 90°C trong cac khoang thdi gian 60,
90, 120 phut voi ty 1é¢ dung moi: Nguyén liéu
lan lwot 1a 10: 1; 15:1; 20:1 (v/w). Sau khi
tién hanh khao sat cac don nhan t4, chung toi
lya chon 03 yéu t6 1a cac yéu t6 anh huong
16n nhit d&én ham luong flavonoid tong sd
trong cao ché day, dé danh gia kha ning anh
huong cua ching, chung t6i st dung phuong
phap bé mit chi tiéu theo thiét ké thi nghiém
ctia Box - Behnken v6i ba yéu td, ba cap do.
Phuwong phap phén tich

Xdc dinh ham lwgng flavonoid téng sé bang
phwong phap cin

Can chinh xac 2g bot che day chiét trong binh
Soxhlet bang este dau hoa dé loai clorophyl
(trong 2 gi®). Sau d6 lay tai chira ché day ra
dé & nhiét do phong cho bay hét dung méi rdi
chiét kiét flavonoid bang ethanol 70%, cét thu
hdi ethanol, con dich chiét nudc, dé ngudi
loai bé tanin béng thudc da hodc gelatin 3%
cho t¢i khi khong con xuat hién két tia. Chiét
lay kiét flavonoid bang ethylacetat, boc hoi
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dung méi r0i sdy cin toi khdi lwong khong
doi, dem can.

Ham luong flavonoid tong sb trong miu thir
duoc tinh theo cong thuc [3].

X (%) = :7 x 100%

Trong do:

X: % khéi lugng flavonoid tong s6

b: La khéi lugng cin thu dugc (g)

a: La khéi lugng mau dem phan tich kho tuyét
ddi ()

Phwong phdp xdic dinh dp dm nguyén liéu
dén khoi lwong khéong doi

Nguyén tic: Sdy miu dén khdi lwong khong
dbi & 105°C. Duéi tac dung cua nhiét do sdy
lam bay hoi 4m ty do va lién két c6 trong mau.
D6 4m ciia mau dugce tinh dya vao khdi lwong
giam di cia mau trong qué trinh sy [4].

Cong thure tinh:
mp-my
W (%) = x 100%
1-Mo
Trong do:

W: D6 4m (%)

my: Khéi luong miu va chén st trude khi siy (g)
my: Khéi lwong mau va chén sir sau khi sy (g)
mo: Khéi luong ciia chén st (g)

Phwong phap xir 1y s6 liéu

S4 liéu nghién ciru dwoc xtr 1y bang phan
mém xir 1y sb liéu SPSS 18.

KET QUA VA THAO LUAN

Anh huéng ciia ndng do ethanol

Két qua bang 1 cho thdy chiét & ndng do
ethanol khac nhau s€ duwoc ham lugng
flavonoid khac nhau va ham lugng ting l1én
khi chiét & ndng d6 ethanol tir 60% dén 70%.
Flavonoid cao nhat tai nong d6 ethanol 70%
tuong g ham luong flavonoid 15,55%, tiép
tuc ting nong do ethanol 1én 80% thi ham
luong flavonoid lai giam. Phung Thi Vinh
(1995) [5], khi nghién ctru thanh phan hoéa
hoc va tac dung sinh hoc cua che day
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Ampelopsis cantonensis Plnach nhéan théy,
néng d6 ethanol 70% cho ham Ilugng
flavonoid cao nhét. Vi viy ndng d6 ethanol
thich hop dé thuc hién qua trinh chiét
flavonoid trong ché day la 70%.
Bang 1. Anh huéng ciia nong do dung moi dén
ham luong flavonoid tong so

Cong Nong dd Ham lwgng
thite ethanol flavonoid tong so
(%) (%)
CT1 60 14,93+ 0,061
CT2 70 15,55% + 0,035
CT3 80 15,15° + 0,035

Ghi chu: Cac chir trong cung mot cot biéu thi su
sai khdc co y nghia thong ké ¢ mirc a<0,05
Anh huéng ciia thoi gian chiét
Tir két qua cia bang 2 cho thidy ham luong
flavonoid ting theo thoi gian chiét. Thoi gian
chiét tir 60 phit dén 90 phat, ham lugng
flavonoid tang cao tir 15,88% 1én 16,35%, tiép
tuc tang thoi gian chiét tir 90 phiit d&én 120 phit
ham luong flavonoid chi tang 0,03%.
Chiét ¢ thoi gian 1a 120 phut cho két quéa cao
hon khi chiét & 90 phat. Tuy nhién xir 1y sb
liéu ham lugng flavonoid cua 2 cong thure trén
khong c6 ¥ nghia thong ké. Vi vay chung toi
chon thoi gian chiét thich hop 1a 90 phat dé
tiét kiém thoi gian, chi phi cho qua trinh chiét.
Bang 2. Anh huong ciia thoi gian c@iét dén ham
luong flavonoid tong so

Coéng  Thoi gian
thite  chiét (phut)

Ham lwgng flavonoid
tong so (%)

CT1 60 15,88° + 0,024
CT2 90 16,35+ 0,035
CT3 120 16,4* + 0,07

Ghi chii: Cdc chit s6 trong cung mot cot biéu thi sw
sai khdc co y nghia thong ké o mirc 0<0,05

Anh hwéng cia nhiét do chiét

Qua bang 3 cho thdy ham luong flavonoid
trong dich chiét ting nhanh & khoang nhiét do
tr 70 dén 80°C, ham lugng ting cao tir
16,77% 1én 17,26%. Tuy nhién khi tiép tuc
tang nhiét do 1én 90°C thi ham lugng
flavonoid c6 xu huong gidm. Ham lugng
flavonoid thu dugc cao nhat ¢ nhiét d6 80°C.
Theo Spigno va dong tac gia (2007) [7], nhiét
d6 trich ly tac dong dén kha ning hoa tan, toc
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do truyén khéi va su 6n dinh cua cac hop chét
polyphenol. Pham Thanh Ky (1995) [6], dudi
mot gidi han nhét dinh, nhiét do cao nang cao
hiéu qua trich ly do tdng cuong muc do
khuéch tan va d6 hoa tan cac chat phan tich
trong dung moi. Vuot qua gidi han nhat dinh
d6 nhigt @ trich ly cao s€ lam giam ham
lugng polyphenol Vi vay nhiét d6 chiét thich
hop cho qua trinh chiét 1a 80°C.
Bing 3. Anh huong ciia nhiét dp chiét dén ham
lwong flavonoid tong so

Bang 4. Két qua nghién curu anh hwong cia ti ¢
nguyén lieuldung moi den ham lwong flavonoid

tong so
A Ti 1€ nguyén N .
(g/mb
CT1 1/10 17,01° + 0,025
CT2 1/15 17,52 + 0,017
CT3 1/20 17,55% + 0,036

Céng Nhiét df
thire chiét (°C)

Ham lugng flavonoid
tong so (%)

CT1 70 16,77+ 0,031
CT2 80 17,26% + 0,04
CT3 90 16,58+ 0,054

Ghi chu: Cac chir trong cung mot cot biéu thi su
sai khdc co y nghia thong ké ¢ mirc a<0,05

Anh huéng ciia ti 1§ nguyén ligu/dung moi
Qua bang 4 cho thdy ham luong flavonoid
trong dich chiét ting 1én khi ti 1&: Nguyén
liéu/dung moi tang. Tir ti 1& 1/10 dén 1/15,
ham Iugng flavonoid tdng nhanh nhung tur ti
1¢ 1/15 dén 1/20 thi ham luong flavonoid lai
tang cham. Pat ham luong flavonoid cao nhat
17,55% ¢ ti 1¢ nguyén li¢u/dung moi la 1/20.
Tuy nhién ham luong flavonoid & cong thuc ti
1& 1/15 va 1/20 su sai khac khong c6 y nghia
thong ké. Vi vay chung toi chon ti 1& nguyén
liéu:dung moéi thich hop 1a 1/15 dé tiét kiem
dung méi.

T6i wu héa qua trinh tach chiét

Trén co s6 khao sat cac yéu té anh huong dén
diéu kién chiét tach, chiing t6i nhan thay nong
d6 dung méi, thoi gian chiét, nhiét do chiét 1a
nhitng yéu t6 anh huéng manh dén qua trinh
chiét tach. Chung t6i str dung phuong phap bé
mdt chi tiéu theo thiét ké thi nghiém cua Box-
Behnken véi ba bién ba cap do. Cac sb liéu
dugc xur 1y trén phan mém Design- Expert 7.0
(Stat-Ease Inc, Minneapolis, USA) ANOVA
dugc dung dé danh gia cao thu dugc.

Ghi chu: Cac chir trong cung mot cot biéu thi su

khac nhau cé y nghia thong ké ¢ mirc 0<0,05

Bang 5. Ma tran thuc nghiém Box-Behnken ba yéu
10 cua cheé day

Bién thue

Ham lwgng
TN 'AA‘ B . C.A flavonoid
(nong (Thoi  (nhiét t(;)ng 56 (%)
d9) gian) dg)

1 68 75 80 15,47 £ 0,02
2 72 75 80 14,12 £ 0,074
3 68 105 80 15,29 £ 0,137

4 72 105 80 16,68 £ 0,03
5 68 90 77 12,32 £ 0,054
6 72 90 77 12,25 £ 0,061
7 68 90 83 12,98 £ 0,371

8 72 90 83 9,58 + 0,054
9 70 75 77 11,57 £0,274
10 70 105 77 12,59 £ 0,119
11 70 75 83 10,94 £ 0,153
12 70 105 83 11,49 £ 0,217

13 70 90 80 17,5+ 0,127

14 70 90 80 17 + 0,354

15 70 90 80 17,82 £0,114
16 70 90 80 17,56 £ 0,127
17 70 90 80 17,38 £ 0,054

Tién hanh giai bai toan t&i wu theo phuwong
phap” ham mong do¢i”. St dung phin mém
Design-Expert 7.0 dé tién hanh t6i uu hoa
nham x4c dinh duoc gia tri cia ba yéu t6 ma
tai d6 ham luong flavonoid téng sb 1a cao
nhit. Ap dung phuong phap phén tich hdi quy
cac 6 lidu thue nghiém, thu dugc mé hinh da
thire bac hai thé hién ham luwgng flavonoid:
Y= 17,45 - 0,43*A + 0,49*B - 047*C -
0,96*A% - 1,10%B* - 4,71*C* + 0,68*A*B -
0,83*A*C - 0,12*B*C.

Hay Y= 17,45 - 0,43*Nong do + 0,49*Thoi
gian - 0,47*Nhiét do - 0,96*Nong do’ -
1,10¥Thoi  gian® - 4,71*Nhiét do> +
0,68*Nong do*Thoi gian - 0,83*Ndng
d6*Nhiét d6 - 0,12*Thoi gian*Nhiét do
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Trong d6 Y 1a ham luong flavonoid tong sb
trong dich chiét du bao thu duoc.

Dé danh gia mo hinh chung t6i sir dung phan
tich ANOVA. Két qua phan tich ANOVA
dugc thé hién qua bang sau:

Bang 6. Phdn tich phwong sai ANOVA cia mo
hinh cao che day

Chuin  Gid tri

Ngudén  SS DF Ms [ b
Model 117,78 9 13,09 46,02 <0,0001
A 1,47 1 147 517  0,0571
B 195 1 1,95 6,86 0,0345
C 1,75 1 1,75 6,15 0,0422
AB 188 1 1,88 6,6 0,0371
AC 277 1 277 975 0,0168
BC 00055 1 0055 0,19 0,6727
A? 391 1 391 13,74 0,0076
B? 508 1 508 17,87 0,0039
c? 9325 1 9325 327,89 <0,0001
Residual 1,99 7 0,28

Lackof 163 3 054 6,06 0,0571
Fit

Sai sb 036 4 0,09

(pureenor)

SS 119,77 16

téng 5O

SS: Téng phiong sai; DF:Bdc tir do; MS: Trung
binh phirong sai; chuan F: Chudn Fisher; Residual:
Phan dw; “Lack of Fit”: Chudn danh gid dé khong
twong thich cua mo hinh voi thuc nghiém

Tir két qua phan tich ANOVA ta thdy gia tri
x4c sudt cia md hinh P-value = 0,0001 < 0,05
do d6 mé hinh duoc lya chon dé giai thich cho

két qua ctia thi nghiém, Lack of fit test = 0,0571
(not significant) ¢ y nghia d6i véi mo hinh.

lavonold

C: nhiet do a0 TS o A:nong do

(b)

C: nhiet do N~ & 8. thoi gian

(©
Hinh 1. Bé mat dép iing ham leong flavonoid ciia
cao ché day
a) M6 hinh twong tdc giita nong dé va thoi gian;
b) M6 hinh twong tdc giita nong dg va nhiét do; c)
Mo hinh twong tdc giita thoi gian va nhiét do

Phuong an tot nhat duge du doan ndng do
69,72%, thoi gian 92,76 phut, nhiét do
79,88°C khi d6 ham luong flavonoid tong sb
dat 17,53%. Két qua kiém tra bang thyc
nghiém cho két qua twong tng.

L

68.00 72.00 75.00

nong do = 69.72

thoi gian = 92.76

N

105.00 77.00 83.00

nhiet do =79.88

Desirability = 0.966

9.58 17.82

flavonoid = 17.5365

Hinh 2. Ham ky vong va diéu kién t6i wu ham lwong flavonoid trong dich chiét
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KET LUAN

Diéu kién tach chiét thich hop dé thu dugc
ham luong flavonoid duogc x4c dinh nhu sau:
Nong do ethanol 70%, thoi gian chiét 90 phut,
nhiét d6 80°C, ti 1¢ nguyén liéu/dung moi
1/15 (w/v). Chung t6i st dung phuong phap
bé mit chi tiéu theo thiét ké thi nghiém cua
Box-Behnken v&i ba bién ba cip do cho
phuong an tdt nhit dugc du doan néng do
69,72%, thoi gian 92,76 phat, nhiét do
79,88°C khi d6 ham luong flavonoid tong sd
dat 17,53%. Két qua kiém tra béng thuc
nghiém c6 d6 twong thich cao. Két qua cua
ching t6i di tim ra dugc diéu kién toi wu dé
tach chiét flavonoid cho ham luong cao nhat.
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OPTIMIZE THE EXTRACTION PROCESS OF FLAVONOID
FROM AMPELOPSIS CANTONENSIS IN CAO BANG PROVINCE

Luu Hong Son”, Pham Thi Vinh, Dinh Thi Kim Hoa,
Pham Thi Phuong, Nguyen Van Duy, Tran Van Chi, Ta Thi Luong

TNU - University of Agriculture and Forestry

The purpose of this study was to investigate the one way ethanol concentrations, time, temperature
and the ratio of material/solvent extraction, which affected the extraction process of flavonoids
from Ampelopsis cantonensis, resulting in 70%; 90 minutes; 80°C; 1/15 (w/v). On the basis of the
factors affecting the extraction conditions, we found that the solvent concentration, extraction time
and extraction temperature strongly influence the extraction process. Application of Box-Behnken
design found the optimal condition for the extraction process of Ampelopsis cantonensis with
ethanol at concentration of 69.72%, extraction time 92.75 minute, extraction temperature of
79.88°C, which created the amount of flavonoids of 17.53%. Experimental results showed high

degree of compatibility with the model.

Keywords: Cao Bang province, Ampelopsis cantonensis, extraction, flavonoids, optimize
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