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TOI UU HOA QUA TRINH TACH CHIET FLAVONOID
TU CAY GAI XANH CAO BANG

Tran Vin Chi', Nguyén Sinh Huynh?, Lwu Hong Son’,
Nguyén Thi Hong Ngoc®", Vi Thi Diép*

"Trwong Dai hoc Nong Lam - PH Thai Nguyén

2Céng ty C6 phan Giong va Thire an chén nudi Cao Bang

TOM TAT

Muc dich cua nghién ctru 1a khao sat don yéu t6 ndng d6 dung méi ethanol, thdi gian, nhiét o, ti
1¢ nguyén liéu/ dung moi chiét, anh huong téi qua trinh tach chiét flavonid tir cdy gai xanh cho két
qua tuong ung: 70%; 90 phut; 80°C; 1/15 (w/v). Trén co s& khao sat cac yéu to anh huong dén
diéu kién chiét tich thi ndng d6 dung méi, thoi gian chiét va ty 18 nguyén liéu/ dung méi 14 nhiing
yéu t6 anh huong manh dén qua trinh chiét tach. Bang phuong phap quy hoach thuyc nghiém
BoxBehnken di tim dugc diéu kién t6i wru qua trinh tach chiét flavonoid tir cdy gai xanh sir dung
ethanol 71,33%, thoi gian tach chiét 94 phut, ty 1& nguyén liéu/dung moi 1/15,67; ham luong
flavonoid theo nhiing diéu kién trén 1a 36,17%. Két qua thuc nghiém cho két qua co do tuong
thich cao véi m6 hinh.
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ABSTRACT

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 Boehmeria nivea (L.) Gaud, 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 material/solvent ratio strongly influence the extraction process. Application of Box-
Behnken design found the optimal condition for the extraction process of Boehmeria nivea (L.)
Gaud with ethanol at concentration of 71.33%, extraction time 94 minute, material/solvent ratio
1/15.67 which created the amount of flavonoids of 36.17%. Experimental results showed high
degree of compatibility with the model.
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1. Mé dau

Cay gai xanh (Boehmeria nivea (L.) Gaud) la
loai thudc — duoc liéu quy chu tri dong thai,
ra huyét, dai duc, dai ra mau, bong mang nudi
thai, c6 tac dung rat tt cho phu nir mang thai
dugc néu trong cudn “ Nhing cay thude va vi
thuéc Viét Nam” ctua DS Tat Loi (2004) [1].
Céc nghién ctru da xac dinh thanh phan hoa
hoc chinh trong cdy gai xanh flavonoid,
apigenin, axit hitu co va nhiéu thanh phin
dinh dudng khac nhu khoéng chat, protein,
vitamin [2]. Trong d6 nhém flavonoid rat
duoc quan tdm nghién cuu. Flavonoid tr cay
gai xanh dugc biét dén véi dic tinh chong
oxy hoa, chdng viém, chong khdi u, chdng vi
khuén, chéng virus va chéng di img [3].

Viéc tach chiét flavonoid tir cAy gai xanh chiu
anh hudng bdi dung mdi, nhiét do, thoi gian
chiét va ty 18 nguyén liéu/ dung méi.Vi vay,
muc dich ctia nghién ctru nay 1a nham t6i uu
hoa qua trinh tach chiét flavonoid tong s6 tir
ciy gai xanh Cao Bang.

2. Vit liéu va phuong phap nghién ctiru

2.1. Vit liéu nghién cuu

Cay gai xanh tuoi (Boehmeria nivea (L.)
Gaud) dugc thu mua tai xa Cao Binh, huyén
Hoa An, tinh Cao Bing.

Nguyén liéu duogc rira sach, sau d6 dem di séy
& nhiét do 60°C dén do am dudi 10%. Tién
hanh bao quan trong tai PE dét trong hop
nhya kin, luu trit ¢ nhiét d phong, trdnh anh
sang va am.

Dung m6i: Dung dung méi ethanol cua Merck
— Puc (dang tinh khiét).

2.2. Bé tri thi nghiém

Flavonoid dugc chiét tir cay gai xanh bang
dung moi ethanol 60; 70; 80%. Nhiét do chiét
la 70, 80, 90°C trong cac khoang thoi gian 60,
90, 120 phit vai ty 1€ dung mo6i: Nguyén liéu
lan luot 1a 10: 1; 15:1; 20:1 (v/w). Sau khi
tién hanh khao sat cac don nhan t6, Iva chon
03 yéu tb 1a cac yéu té anh hudng 16n nhét
dén ham luong flavonoid tong sb, dé danh gia

kha nang anh hudng cta chung, phuong phap
bé mat chi tiéu theo thiét ké thi nghiém cua
Box - Behnken véi ba yéu td, ba cép do duoc
su dung.

2.3. Phwong phdp phdn phdn tich

2.3.1. Xdc dinh ham lwong flavonoid tong sé
bang phwong phép cin

Can chinh x4c 2 g bot cay gai chiét trong binh
Soxhlet bang este dau hoa dé loai clorophyl
(trong 2 gi®). Sau do6 lay tai chira bot cay gai
ra dé ¢ nhiét do phong cho bay hét dung moi
r0i chiét kiét flavonoid bang ethanol 70%, cat
thu hoi ethanol, con dich chiét nude dé ngudi
loai bo tanin béng thudc da hodc gelatin 3%
cho t¢i khi khong con xuat hién két tia. Chiét
ly kiét flavonoid bang ethylacetat, bc hoi
dung méi rdi sdy cin toi khoi lwong khong
d6i, dem cén. Ham luong flavonoid téng sb
trong mau thir duoc tinh theo cong thirc [4]:

b
X (%) = 2 x100% (1)
Trong do:
X: % khéi lugng flavonoid tong s6
b: La khdi luwgng can thu dugc (g)
a:’Lé khéi lwong miu dem phan tich kho tuyét
doi (g)
2.3.2. ,Phu'o:ng phap xac d_inah dé am nguyén
lieu dén khoi luwong khong doi
Nguyén tic: Sdy mau dén khdi lugng khong
d6i ¢ nhigt o 105°C. Dudi tic dung cua nhiét
do say lam ba}{ hoi am Eu do va lién két co
troyg mau. o am caa méuNduqc tinh dua vao
kl}éi lugng giam di cia mau trong qua trinh
say [4].
Cong thure tinh:

W(%) = T~ 10096

° (2)
Trong do:
W: D6 4m (%)

my: Khéi luong mau va chén sit trude khi sdy (g)
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my: Khéi lugng mau va chén st sau khi siy (g)
mo: Khéi luong ciia chén st (g)

2.3.3. Phurong phdp xir Iy 56 liéu

S6 liéu nghién ciru dwgc xtr 1y bang phan
mém xir Iy s6 liéu SPSS 20.

3. Két qua va thao ludn

3.1. Anh hwéng ciia nong dp ethanol
Ethanol c¢6 kha ning chiét xuat hau hét thanh
phan ciia nguyén liéu cao hon nudc. Vi viy
dung moi dugc st dung viée chiét tach dich
ciy gai xanh 1a ethanol. Tién hanh nghién ctru
Vv6i cac nong do khac nhau 1a 60%, 70%,
80%. Sau d6 tién hanh phan tich ham lugng
flavonoid tong s6 trong dich chiét. két qua thu
duge vé ham lugng flavonoid dugc thé hién &
bang 1.

Két qua bang 1 cho thiy chiét & ndng do
ethanol khac nhau s€ dwoc ham lugng
flavonoid khac nhau va ham lugng tang 1én
khi chiét & ndng do ethanol tur 60% dén 70%.
Flavonoid cao nhat tai nong d¢ ethanol 70%
twrong Ung ham luong flavonoid 35,58mg,
tiép tuc ting nong do ethanol 1€n 80% thi ham
lugng flavonoid khong ting ma lai giam
(34,69 mg). Luu Hong Son (2017) [5], khi
nghién ctru t61 vu hoa flavonoid tr cdy che
day Cao Bang nhan thay, nong d¢ ethanol
70% cho ham lugng flavonoid cao nhat.

Do vay tir két qua nghién ciru trén, CT2 Vol
nong d¢ ethanol 1a 70% duoc lya chon dé
thuc hién qua trinh chiét flavonoid trong cay
gai xanh.

3.2. Anh hwéng ciia thoi gian chiét

Sau khi tim dugc néng do ethanol thich hop
trong qua trinh tach chiét flavonoid tir cay gai
xanh cac khoang thoi gian tach chiét 1a 60,
90, 120 phut duoc lya chon dé tién hanh
nghién ctu. Sau d6, phan tich ham lugng
flavonoid téng s6. Két qua thu dugce vé ham
lugng flavonoid duoc thé hién & bang 2.

Qua bang 2 ta thdy, thoi gian tach chiét co
anh huong téi ham lugng flavonoid tong so.
Nhin chung khi ting thoi gian tach chiét, ham
luong flavonoid tong sb thu dugc ting. Ham
luong flavonoid tong s6 thu dwgc & CT2 va
CT3 cao hon so v6i CT1, nhung gitra CT2 va
CT3 lai khong c6 sy khac biét & mic y nghia
o = 0,05, mic di CT3 thoi gian tach chiét dai
hon CT2 la 30 phut. Diéu nay c6 thé giai
thich 1a do trong thoi gian 90 phut ham lugng
flavonoid da dugc tach chiét triét dé.

Tir nhdn xét trén, dé giam thoi gian san xuét,
tiét kiém chi phi, thi thoi gian tach chiét
flavonoid téng s6 duoc lua chon 13 90 phut.
3.3. Anh hwéng ciia nhigt dp chiét

Dé xac dinh dugc nhigt do tach chiét
flavonoid phu hop, tién hanh tich chiét
nguyén liéu trong diéu kién ¢ dinh cac yéu t6
cong nghé da xac dinh dugc & cac thi nghiém
1 va 2 trong cac nhiét d6 khac nhau lan luot
la: 70°C, 80°C, 90°C. Sau 90 phut tién hanh
do ham lugng flavonoid téng s6, thu duge két
qua thé hién ¢ bang 3.

Bang 1. Anh huéng ciia nong dé dung méi dén ham heong flavonoid tong s

Cong thirc Nong dd ethanol (%) Ham lwong flavonoid tong sé (mg)
CT1 60 33,52
CT2 70 35.58"
CT3 80 34,69°

Ghi chii: Cdc chit trong ciing mot cdt biéu thi s sai khdc ¢é ¥ nghia thong ké ¢ mirc o < 0,05

Bang 2. Anh huong ciia thoi gian tach chiét dén ham leong flavonoid tong sé

Cong thirc Thei gian (phut) Ham lwong flavonoid téng sé (mg)
CT1 60 31,58
CT2 90 35,46"
CT3 120 36,12°

Ghi chii: Cdc chit trong ciing mot ¢dt biéu thi s sai khdc ¢é ¥ nghia thong ké ¢ mirc o < 0,05
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Bang 3. Anh huéng ciia nhiét dg tach chiét dén ham heong flavonoid tong so.

Cong thirc Nhiét dp °C Ham lwong flavonoid tong sé (mg)
CT1 70 33,782
CT2 80 35,128
CT3 90 35, 088

Ghi chii: Cdc chi trong ciing mot cdt biéu thi sw sai khdc ¢é ¥ nghia thong ké ¢ mirc o < 0,05

Bang 4. Anh hwoéng cia ty 1é nude dung méi/nguyén liéu

Cong thirc Ty 1é dung mdi/nguyén ligu Ham lwong flavonoid tong sé (mg)
CT1 10:1 32,452
CT2 15:1 36,05b
CT3 20:1 32,028

Ghi chii: Cdc chi trong ciing mot cdt biéu thi sw sai khdc ¢é ¥ nghia thong ké ¢ mirc o < 0,05

Bang 5. Ma trdn thuc nghiém Box-Behken ba yéu té chiét cdy gai xanh

Bién thyc Ham lwong flavonoid téng s6 (mg)
TN A (ethanol) B (thoi gian) C (ty 1€ dung méi) :
1 60 60 15 34.51
2 80 60 15 33.02
3 60 120 15 34.69
4 80 120 15 35.05
5 60 90 10 31.25
6 80 90 10 35.58
7 60 90 20 33.86
8 80 90 20 34.09
9 70 60 10 34.27
10 70 120 10 35.05
11 70 60 20 34.46
12 70 120 20 36.12
13 70 90 15 36.05
14 70 90 15 36.05
15 70 90 15 36.05
16 70 90 15 36.05
17 70 90 15 36.05

Dua vao két qua bang 3, nhéan théy nhiét do
cling 12 mot yéu t6 anh huong téi hiéu qua
tach chiét flavonoid. Khi ting nhiét do tach
chiét tr 70°C t6i 80°C thi ham lugng
flavonoid tong s6 thu dugc ting, tuy nhién
néu tiép tuc tang nhiét d6 1én t¢i 90°C thi ham
luong flavonoid thu duoc thay d6i khong
dang ké va c6 xu hudéng giam di, ham luong
flavonoid thu duoc nam & khoang 35mg.
Nhu vy, nhiét d6 tdi wu cho sy tach chiét
flavonoid 1a 80°C. Theo Spigno va dong tac
gia (2007) [6], nhiét do trich ly tic dong dén
kha niang hoa tan, tbc do truyén khdi va su 6n
dinh cua cac hop chét polyphenol. Tur két qua
trén, dé tranh anh hudng dén sy 6n dinh cua
hop chét flavonoid cua ciy gai xanh nhiét do
t6i uru cho qué trinh tach chiét duoc Iua chon
1a 80°C.

3.4. Anh huwéng ciia ti 1é dung méi/nguyén liéu
Sau khi téi wu duoc nong do ethanol, nhiét do
va thoi gian tach chiét flavonoid, tién hanh
nghién ctru tim ti 1é dung moi/nguyén liéu
thich hop thong qua ham lugng flavonoid
tong s6. Két qua thé hién ¢ bang 4.

Dua vao két qua & bang 4, khi thay doi ti 18
dung mdi/nguyén liéu thi hiéu qua tach chiét
flavonoid ciing thay ddi va déu khac nhau
gilta ca 3 cong thirc nghién ctru. Ham lugng
flavonoid thu dugc cao nhit & CT2 1a 36,05
mg va thap nhét v6i CT3 1a 32,02 mg.

Tir két qua nghién ctru trén, dé xay dung quy
trinh tach chiét flavonoid tir cAy gai xanh thi
CT2, véi ti 1€ dung modi/nguyén li¢u la 15:1
duoc lua chon.
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3.5. Toi wu héa qud trinh tich chiét

Trén co so khao sat cac yéu to anh huong dén
diéu kién tach chiét, nhirng yéu tb anh huo‘ng
manh dén qua trinh chiét tach bao gdm ndng
dd dung mdi, thoi gian chiét va ty 1é dung
moi. Phu‘ong phap bé mit chi tiéu theo thi€t ké
thi nghiém ctia Box-Behnken véi ba bién ba cap
dd duge st dung cho nghlen ctru. Céc sb liéu
duoc xtr 1y trén phan mém Design-Expert 7.0
(Stat-Ease Inc, aneapolls USD) ANOVA
duoc dung dé danh gia dich thu duoc.

Phuong phap bé mit chi tiéu theo thiét ké thi
nghiém ciia Box- Behnken véi ba bién ba cap
d6 duogc st dung. Cac s6 liéu thu dugce tir dich
chiét cay gai xanh dugc xir Iy trén phan mém
Design- Expert 7.0 (Stat-Ease Inc,
Minneapolis, USA) ANOVA duoc ding dé
danh gia két qua thu dugc. Tién hanh giai bai
toan toi uu theo phuong phap “ham mong
doi”. St dung phin mém Design-Expert 7.0
dé tién hanh tdi wu héa nham xac dinh duge

gia tri ciia ba yéu t ma tai do6 ham luong
flavonoid 13 cao nhit. Ap dung phuwong phap
phan tich hdi quy céc sd liéu thyc nghiém, thu
duoc md hinh da thirc bac hai thé hién ham
luong flavonoid tong sb:

Y = +36.05+ 0.43*A + 0.58*B + 0.30 *C +
0.46*A*B - 1.02*A*C + 0.22*B*C -
1.51*A2 - 0.23*B2 - 0.85*C2

Hay Y = + 36.05 + 0.43*ethanol + 0.58*thoi
gian + 030 *ty [ dung moéi +
0.46*ethanol*thoi gian - 1.02*ethanol*ty I¢
dung moéi + 0.22*thoi gian*ty 1¢ dung moi -
1.51*ethanol? - 0.23*thoi gian® - 0.85*ty 1¢
dung moi?

Trong d6 Y 1a ham luong flavonoid tong sd
trong dich chiét thu dugc.

Phan tich ANOVA duoc sir dung dé danh gia
mo hinh. Két qua phéan tich ANOVA dugc thé
hién qua bang 6.

Bang 6. Phdn tich phirong sai ANOVA ciia mé hinh tach chiét dich tir cdy gai xanh

Nguon SS DF MS Chuan F Giatrip
Model 23.86 9 2.65 4.58 <0.0287
A 1.47 1 1.47 2.54 0.1552
B 2.7 1 2.7 4.66 0.0676
C 0.71 1 0.71 1.22 0.3055
AB 0.86 1 0.86 1.48 0.2637
AC 4.2 1 4.2 7.25 0.0309
BC 0.19 1 0.19 0.33 0.5814
A2 9.55 1 9.55 16.49 0.0048
B2 0.22 1 0.22 0.37 0.5612
c? 3.03 1 3.03 5.33 <0.0560
Residual 4.06 7 0.58
Lack of Fit 4.06 3 1.35
Sai b 0.000 4 0.000
SS tong sb 27.92 16

SS: Tong phwong sai; DF:Bdc tw do; MS: Trung binh phiong sai; Chudn F: Chudn Fisher; Residual:

Phan du; “Lack of Fit”

2 resrgro

(@)

: Chudn ddanh gia ¢ khong twong thich ciia mé hinh voi thiee nghiém

v

(b) ©

Hinh 1. Bé mdt dép iing ham lwong flavonoid tong sé
(a) M6 hinh twong tac gitra ethanol va thoi gian, (b) Mo hinh twong tdc giita ethanol va ty lé dung
moi, (c¢) M6 hinh twong tdc gitra thoi gian va ty 1¢ dung moi.
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Phuong 4n tét nhat duge du doan ham lugng ethanol 13 71,33%, thoi gian 1a 94 phut, ty 1& dung
moi/nguyén liéu 1a 15,67 khi ¢6 ham luong flavonoid dat 36,17. Két qua kiém tra bang thuc

nghiém cho két qua twong tng (Hinh 1 va hinh 2).

°

60.00 80.00 60.00

ethanol = 71.33

thoigian = 94.00

120.00 10.00 20.00

tyledungmoi = 15.67

Desirability = 1.000

®

31.25 36.12

flavonoid = 36.1724

Hinh 2. Ham ky vong va diéu kién t6i wu ham lwong flavonoid

4. Két luan

Diéu kién tach chiét thich hop dé thu duogc
ham luong flavonoid dugc x4c dinh nhu sau:
nong do ethanol 70%, thoi gian 1a 90 phut, ty
1€ dung mdéi/ nguyén liéu 1a 15/1, nhiét 4o la
80°C. Phuong phép bé mit chi tiéu theo thiét
ké thi nghiém cta Box-Behnken dugc su
dung véi ba bién ba cip d6 cho phuong an tét
nhat duoc du doan ndng do ethanol 71,33%,
thoi gian 94 phut, ty 1€ dung méi/nguyén liéu
1a 15,67/1 khi d6 ham luong flavonoid tong
sd dat 36,17 mg. Két qua kiém tra bang thuc
nghiém c6 do twong thich cao. Két qua cua
chung t61 da tim ra duoc diéu kién tdi uu dé
tach chiét flavonoid cho ham luong cao nhat.
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