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NGHIEN CUU KHA NANG THUY PHAN LA CHE XANH
BANG ENZYME VA U'NG DUNG BE CHIET TACH POLYPHENOL

EFFECTS OF ENZYMATIC HYDROLYSIS ON ISOLATION YIELD OF POLYPHENOL
FROM VIETNAM GREEN TEA (CAMELLIA SINENSIS) LEAVES
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TOM TAT

Néng cao hiéu qua chiét sudt polyphenol tir nguyén liéu ché loai F bang
phuong an st dung enzyme laccase tho tach tir canh truong nudi cdy nam
G. Lucidum duoc khao sat va so sanh v6i phuong phap chiét nuoc truyén thong
khong sit dung enzyme. K&t qua cho théy viéc x Iy nguyén liéu c6 s h tr clia
enzyme lam tang hiéu suét thu hdi polyphenol va khong anh huéng téi thanh
phan ¢6 hoat tinh sinh hoc t6t nhat 13 EGCG. Két qua cho théy, ¢ diéu kién t6i wu,
hiéu suat thu hoi polyphenol khi sir dung enzyme hd tro ting > 10%.

Tlrkhoa: Chiét xuét c6 enzyme hd trg, polyphenol tir ché xanh, EGCG, laccase.

ABSTRACT

Enzyme Laccase obtained from Ganoderma Lucidum mushroom farm is used
for enzymatic hydrolysis of waste green tea (Camellia Sinensis) leaves. Amount
of polyphenol isolated from products of enzymatic hydrolysis was compared with
amount of polyphenol isolated from without-enzyme hydrolysis products.
Results showed that enzymatic hydrolysis of materials increased isolation yield
of polyphenol more than 10% compare to without-enzyme hydrolysis. Moreover,
enzymatic hydrolysis did not affect EGCG which is well-known as a high value
bioactive compound in Camellia Sinensis.

Keywords: Enzyme assisted extraction, polyphenol from green tea leaves,
EGCG, laccase.
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1. MG BAU

Viéc sir dung enzyme dé nang cao hiéu qua clia qua
trinh chiét xudt cac thanh phan c6 gia tri trong cac san
pham thién nhién duoc gidi chuyén mén ngay nay goi la ky
thuat chiét xudt c6 enzyme hd tro (enzyme-assisted
extraction method). Ky thuat nay st dung mot sd loai
enzyme c6 kha nang chia ct dac hiéu cac thanh phan céu
tric bao quanh cac té bao thic vat, lam cho qua trinh tiép
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xuc gitta dung moi va chat chiét tr¢ nén dé dang hon.
Trudc day ky thuat nay duoc coi la bi quyét cong nghé va
thueong duwoc cac nha san xudt dau kin, vi thé khong thé
phat huy hét hiéu qua né. Ngay nay, cac nguyén ly co ban
cla k§ thuat nay hau hét da dwgc khoa hoc lam sang té, vi
thé pham vi (*ng dung ctia n6 ngay cang dwgc mé rong. Ky
thuat chiét xudt c6 enzyme ho trg tré thanh mot trong
nhi*rng cdng cu quan trong ctia héa hoc xanh, cho phép tao
ra cac cong nghé méi st dung cac hoa chat than thién véi
moi truong, ti€t kiém vé nang lvgng va chi phi[1,2,3].

T&r xwa dén nay, che mét loai thirc uéng quen thudc doi
vGi moi ngudi, dac biét 1a déi voi nguoi A Bong. Cheé duoc
st dung trén toan thé gi¢i va duoc xem la mot loai thic
uéng mang tinh toan cau. Bén canh chic nang giai khat,
che cé tac dung sinh Iy rat rd rét déi véi stec khée con
nguoi. Nhém cac hgp chat polyphenol la thanh phan dwgc
guan tam nhiéu nhat trong la che. Cac hop chat polyphenol
cla la che rat khac véi cac hop chat polyphenol dugc tim
thay trong céc loai cay khac. Cac cau ti chinh chiém da sb
la cac catechin (C, EC, EGCG, EGC, ECG,...). Cho dén nay, vGi
hoat tinh chéng oxy héa manh, cac hgp chét catechin
trong ché xanh da duoc st dung trong my pham va thuc
phdm chitc ndng. Thanh phan catechin chd yéu
Epigallocatechin gallat (EGCG) ciing la chat c6 hoat tinh
manh nhét. Hién nay cac cong ty duvgc pham trén thé gidi
dé tach riéng EGCG, dang ky va thiong mai hoa thanh mot
duoc chat c6 tac dung nhu tAc nhan don [4].

Bai bao trinh bay nghién ciu chiét xuat ché pham
polyphenol giau EGCG voi sy ho tro clia enzyme laccase.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Nguyén liéu st dung nghién citu la mau che loai F, trong
tai Tan Curong - Thai Nguyén. Mot s6 chi tiéu chat lvong dugc
xac dinh: Do am 9,5%; Ham lvgng polyphenol tong 15,4% va
ham lwvgng EGCG trong téng polyphenol 47,89%.

2.2.Enzyme

Enzyme laccase tho: tach tir dich nudi cdy ndm linh chi
Ganoderma lucidum (gidng cdp 2 do Vién Di truyén néng
nghiép cung cap). Gidbng ndm duoc hoat hda trd lai trén
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moi truong PDA va gilv gidbng trong 6ng thach nghiéng &
4-8°C. Bé san sinh enzyme laccase thd, G. lucidum duwoc
nudi cdy trong canh triedng PDA 16ng ¢6 bé sung chat cam
t*ng ABTS 0,1% (2,2 azinobis-(3-ethylbenzenthiazoline-6-
sulfonic acid). Dich enzyme laccase thd thu dugc sau qua
trinh loc va ly tdm sé dugc xac dinh hoat dd enzyme la 185
Ul/ml dya vao ABTS & buéc séng 420 nm [5,6].

2.3. Phuong phap nghién ctru

2.3.1. Phrong phap dinh luvgng polyphenol téng:
phuong phap Lowenthal.

2.3.2. Phan tich ham lwgng EGCG

EGCG duwoc phan tich dinh tinh va dinh lvong bang hé
théng HPLC Alliance series 2695, detector PDA 2996 cla
haang Waters - My, tai Vién Hoa hoc - Vién Han 1am Khoa
hoc va Cong nghé Viét Nam. Biéu kién phan tich;

- Coét tach: Sunfire -C18 RP (4.6 x 150 mm), 5um;

- Pha dong: Kénh A: H,0 + 0,1% axit focmic; Kénh B:
Methanol

- T6c do dong 1 ml/phut, chay gradient tir 100/0; 85/15;
50/50; 30/70 dén 0/100 (v/v)

- Detector PDA: buwéc séng 273 nm

- Chét chuan: EGCG cuia hdng Sigma (= 98%)

- Thé tich tiém 5pl

- EGCG chuan (Merck) dwoc can chinh xac 25 mg cho
vao binh dinh mdéc (25 ml) sau d6 thém MeOH cho dén
vach ta dwgc dung dich goc. Pha lodng dung dich géc
thanh cac dung dich ¢6 nong d6 0,1; 0,2; 0,4; 0,5; va 1,0
mg/ml, sau d6 chay lan lvgt cac dung dich cé nong do trén
qua hé théng HPLC v6i cot phan tich: Sunfire -C18 RP (4.6 x
150 mm), 5pm

- Cac ndbng dd EGCG chuan 0,1; 0,2; 0,4; 0,5; va 1,0
mg/ml da duoc do 13p lai 3 1an, két qua thu dwoc co sy On
dinh rat cao vé gi4 tri tich phan (dién tich pic) va thoi gian
lwu (RT)

- Cac mau nghién ciru cling dwoc phan tich véi cing
diéu kién nhu mau chuan.

2.3.3. Phuong phéap xac dinh ham lwgng duwong khir

Ham lwgng dwong khir tdng so trong phan chét ldng
tredc va sau khi xtr Iy enzyme dugc do & 540 nm bang
thudc thir 3,5-dinitrosalicylic acid (DNS) st dung glucose
lam dwong chuan (Ghosh, 1987, Miller, 1959) [7]. Ham
lvgng dwong khir dugc qui vé don vi glucose tv do.

2.3.4. Phrong phéap xtr Iy nguyén liéu bang enzyme

100 g mau bt ché dugc xt Iy bang cach ngam voi nwéc
(0,5-1 lit) trong 30 phut r6i cho vao binh phan (ng dung
tich 2 lit co khudy, diéu chinh dén pH = 5 bang dung dich
dém citrat. Ti€p theo thém vao enzyme laccase thd tir dich
loc méi trvong nudi cdy G. Lucidum. Binh phan (rng duoc G
trong bé 6n nhiét & 50°C trong khoang thoi gian tir 0 - 12h,
téc dod khudy 90 - 120 vong/ phat. Sau khi két thic qua
trinh x& ly, mét phan san pham duoc ly tam & 6000 vong/
phat. Tach riéng phan chat long dé xac dinh dwong khi.
Phan chét ran dugc gom lai cing hén hop thdy phan dé
ti€p tuc chiét xuat polyphenol tvong ty nhe phuvong phap
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chiét xuat polyphenol muc 2.3.5 [8]. Cac thong s6 chiét xuat
pH = 3; ti 1& nwdc/nguyén liéu che = 10/1; nhiét do 85°C;
theo di thoi gian chiét xuét.

2.3.5. Phuong phéap chiét xuat polyphenol

Nghién cttu nay s dung quy trinh chiét xuat
polyphenol theo phwong phap chiét nwéc dugc Tran Bach
Duwong & cs thie hién tai Vién Héa Céng nghiép [9].

Che vun dugc nghién nhd dén duwéi ray 1,5mm sau do
nap vao binh chiét. S dung dung dich axit citric c6 pH =3
(dung dich/nguyén liéu che = 10/1; I/kg). Gia nhiét dén
85°C va duy tri khudy lién tuc trong 4 gio & nhiét do nay.
Sau 4 gi®, dich chiét dwgc dé ngudi xudng nhiét do phong,
loc thu riéng phan dich nuéc va phan ba.

Dich loc duoc chiét phan bd cung v6i diclometan
(v/v = 2/1; 3 lan), thu riéng phan dich nwéc va phan dich
diclometan. Sau cung, dich nuéc duoc chiét Iap lai véi ethyl
acetate (v/v=2/1; 3 lan). Dich chiét ethyl acetate dugc gop lai,
lam khan bang Na,SO, khan rdi ¢ chan khéng mang méng
dé thu nhan “polyphenol tong” va thu hoi ethyl acetate.

Hiéu sudt so v6i nguyén liéu:
khai lvgng polyphenol tong thu dwgc
khoi lwvgng nguyén liéu ban dau

Hiéu sudt so v6i ly thuyét: H, = H1/15,4
3. KET QUA VA THAO LUAN
3.1. Anh huéng cdia viéc xit ly enzyme dén hiéu suét thu
hoi polyphenol

Trude khi ti€én hanh chiét xuét polyphenol tdng, mau
duoc xir ly riéng r& vai enzyme laccase. Mau ddi chirng
khong str dung enzyme cling duoc lam song song.

Tac dong clia cac hé enzyme dén qua trinh chiét xuat
polyphenol dugc danh gia qua sv bién doi clia hiéu suét,
thoi gian chwng cét va thanh phan héa hoc ctia san pham
polyphenol tong.

Céac két qua thu duoc vé tac dong clia cac phuong an xu
Iy nguyén liéu dén hiéu suat duoc trinh bay trén bang 1.

Bang 1. C4c thong sd clia qué trinh x& Iy nguyén liéu bing enzyme va hiéu
sudt chiét xuat polyphenol

1:

STT | Héenzyme (enzyme/cochadt;, | Buongkhlk | Polyphenol
thi gian; nhiét dd) (pH = 5-6) (1g/ml) tong (%)
1 Khdng c6 enzyme 0 12,88
2 Laccase tho (0,75%; 3,5h; 40°C) 79,12 14,21
3 Laccase tho (2%; 3h; 50°C) 56,59 13,24
4 Laccase tho (2%; 3h; 40°C) 67,46 13,82
5 Laccase tho (0,75%; 3h; 40°C) 75,78 14,09
6 Laccase tho (0,75%; 4h; 40°C) 82,88 14,66

Quaé trinh tién x&r ly nguyén liéu ché bang enzyme lam
tiing dang ké hiéu suét thu hoi polyphenol téng so véi mau
ddi chirng khdng xtr ly enzyme. Su gia tdng clia hiéu suat thu
hoi polyphenol tong c6 twong quan ti 1& thuan véi sy gia
tang clia ham lvgng dudng khir trong dung dich phan ¢ng.
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DE tim diéu kién thly phan tra cho hiéu qua cao nhat, oh 68,87
tién hanh khao sat mot sd yéu t6 anh hudng, cu thé la: 3 76.68
lwvong nwéc bo sung/ co chat (1 - 10), nhiét do (30 - 80°C), i 82’88
pH (3 - 8), ty I1é enzyme/co chét (10 - 100 Ul/g co chat) va )
thoi gian 0 enzyme dén ham luong dudng khi sinh ra cao 5h 32
nhét. K&t qua thu dwgc nhu trong bang 2 + 6. 6h 72,83
Bang 2. Anh huong t7 18 nguyén liéu/ nutc t6i nong do dong khir (Didu 7h 68,58
kien: i Ié enzyme 296; 3h; 50°C; pH = 5-6) Két qua da xac dinh céc dieu kién thiy phan I&:
Ty lé NBng dd dirong khir lvong nuwéc bé sung 9/1 (nwdc/ co chat; V/m); nhiét do
1:1-15 Khdng do duoc 50°C, pH = 5-6, ndng d6 enzyme laccase l1a 0,75% ( tvong
16 66.382 ' dwong 70Ul/g co chéat) va sau 4h thay phan cho ham luvgng
1:7 64'277 duwong kht sinh rala Ién nhat (82,88 pug/ml).
1:8 57'977 3.2. Anh huéng clia viéc x ly enzyme dén thoi gian
1:9 56’590 chiét xuét polyphenol.
1,'10 46]012 H6n hop sau thiy phan da t6i vu héa dugc b6 sung

- - ——————————————————————_nudc va axit citric dé dam bao ti I&é nwdc/ nguyén liéu la
Bang 3. Anh huong clia nhigt do toi qua trinh thdy phan (Dieu kien: i I8 1071 va pH = 3, tir tir nang nhiét do 1&n 85°C theo dting quy

enzyme 2%; 3h; nguyén ligu/nuge = 1/9; pH = 5-6) trinh chiét xudt polyphenol. Khao sét lvong polyphenol thu
Nhiét d6 (oC) NOng do duong khir duoc theo thoi gian chiét xuét va so sanh véi doi chirng
BC (Khong E) 50,69 Bang 7. Anh hudng cia xit Iy nguyén liéu bing enzyme t6i thoi gian chiét
20 52.77 Xudt polyphenol
40 83,01 Thoi gian Polyphenol tong
50 61,16 (phat) Khéng c6 enzyme DA X Iy enzyme
60 55,61 30 3,05 14,66
Bang 4. Anh hurong clia pH t6i qué trinh thily phan (Diéu kién: ti I enzyme 60 6,51 1472
2%; 3h; nguyén liéu/nudc = 1/9; 40°C) 120 973 1478
BC (Khdng E) 50,69 20 12,88 14,75
4 60,69
5 66,91 Hiéu suat (%)
6 67,46 14
7 65,20 12
8 54,16 -
9 58,15 8 [JKhong enzyme

Bang 5. Anh hrong nng do enzyme t6i kha néng thy phan (Pidu kién:

X Iy bing enzyme
pH = 5-6; 3h: nguy@n liew/nutc = 1/9; 40°C) YR e

L=a}

E/Co chét (%) Nbng do duong khir 4
0 59,02 2
025 64,19 0 o
0,5 64,13 30 60 120 180 240 The! gienephiy
EHE o0 Hinh 1. 95 thi biéu dién anh hudng cia x& f nguyén liéu bing enzyme t
10 69,88 thoi gian chiét xuat polyphenol
125 11,62 Tir bang 7 va hinh 1 cho thdy, qua trinh tién xi Iy
15 63,38 enzyme da nang cao hiéu qua rd rét qua trinh chiét xuat
Bang 6. Anh hudng cla thi gian t6i kha ning thly phan (Biéu kién: ~ Polyphenol tir tra xanh. Theo quy trinh chiét nudc thdng
pH = 5-6: T Ié enzyme 0,75%; nguyén liéu/nuéc = 1/9; 40°C) thuong, phai sau 4h lvong polyphenol chiét xuat moi dat
Théi gian Nong db dubng knir cuc dai va hiéu suat clia qua trinh so véi lwvgng polyphenol
: ly thuyét la 83,63%. V6i quy trinh tién xt ly véi enzyme, chi
Oh 40,78 sau 30 phuat tién hanh chiét xuat da thu duoc lvong
1h 61,68 polyphenol so v&i nguyén ligu la 14,66% (hiéu sudt 95,19%
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so v6i lvgng polyphenal ly thuyét) I6n hon rat nhiéu so voi
quy trinh khéng xt ly enzyme.

Khi kéo dai thoi gian chiét xudt v&i nguyén liéu da xi ly
enzyme khéng gilp tang cao rd rét hiéu qua chiét xuat
polyphenol. Chang tdi cho rang, qua trinh st dung enzyme
& giai doan tién xr ly nguyén liéu da pha v& tot cac té bao,
do dé gidi phdng cac polyphenol thanh dang tv do, qua
trinh diéu chinh pH va nang nhiét dé chi giup hoa tan tét
cac polyphenol nay vao moi truong nwéc. Vi vay, so voi qua
trinh khdng xtr ly enzyme, anh hwéng cla thoi gian téi qua
trinh chiét xuat la khéng dang keé.

3.3. banh gia chéat lvgng polyphenol thu duwgc theo
phuong phap enzyme

Chat lvgng polyphenol thu duwogc theo phuong phap st
dung enzyme duwgc danh gia thdng qua thanh phan
epigallocatechingalat (EGCG) la thanh phan c6 hoat tinh
sinh hoc t6t nhét va dé bi bién d&i nhét trong qué trinh ché
bién. Ham lvgng EGCG dugc xac dinh theo phwong phap
HPLC (hinh 2).

K&t qua cho thdy, vai mau khong st dung enzyme da
xac dinh ham lugng EGCG trong polyphenol tong la 42,66%
va v6i mau str dung enzyme 12 42,31%.

T T T T T T T T T T T T T T
o. 200 400 600 800 1000 1200 14.00 1600 1800 2000 2200 24.00 2600 28.00 30.00
Minutes

Khdng enzyme

T T T T T T T T y T T T T T
0. 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 26.00 2800 30.00
Minutes

Tién x( Iy enzyme

Hinh 2. S&c ky d6 HPLC x&c dinh ham Ivong EGCG clia cac mau polyphenol
tong

Nhu vay, c6 thé nhan thdy qua trinh tién x& ly nguyén
liéu bang enzyme laccase khéng lam anh hwéng nhiéu dén
ham lvgng EGCG.
4. KET LUAN

Cac két qua nghién ctru bude dau cho thdy viéc tién xi
Iy nguyén liéu che xanh bang enzyme laccase lam tang
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dang ké hiéu suét thu hoi polyphenol (hiéu sudt > 95% so
voi 83,63% khi khdng st dung enzyme). Bong thoi, qua
trinh s dung enzyme khong lam bién d6i chéat lvgng EGCG
- thanh phan nhay cadm va cé hoat tinh t6t nhat trong cac
polyphenol tir ché xanh.

Loi cAm on: Cong trinh dwgc hoan thanh véi sy tai trg
kinh phi tr dé tai “Nghién ctru cdng nghé san xuat thuc
pham chtkc ndng tlr cay ché”. Ma s6: TBH 2017-01.
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