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NGHIEN CU’'U TRICH LI POLYPHENOL TU CHE XANH VUN

PHAN 2. TOl WU HOA QUA TRINH TRICH LI POLYPHENOL
BANG PHUONG PHAP HAM MONG DO

VU HONG SON, HA DUYEN TU

1. GIOI THIEU

Polyphenol che xanh duogc trich li bang nhiéu ki thuat khac nhau, nhung phuong phap trich
li ¢ dién bang nude van duoc ung dung rdng rai do uu diém noi troi ve hi¢u qua kinh té cao.
Nhiéu tac gia trong nudc va trén thé gisi di tién hanh nghién ciru cac yéu té anh huong dén qua
trinh trich Ii polyphenol che xanh [5, 12, 14]. Trong phan 1 [2] ching t6i da di sdu nghién cuu
cac yeu t6 chinh anh hudng dén hai chi tiéu chat luong cua qué trinh 1a hiéu suat trich li va hoat
tinh chdng oxy hoéa ctia polyphenol.

Trong cong trinh nay chung to1 nghién ciu tiép diéu kién t6i wu cua cac yéu td anh huong,
de tai d6 gia tri cua hai muc tiéu dat t6i wu. Pay la bai toan diéu khién t&i vu hai muc tiéu. da
yéu t. Phuong phap quy hoach thuc nghiém t6 r6 ¢6 nhiéu hiéu qua va uu thé hon cac phuong
phap nghién ctu ¢é dién chi cho phép nghién ciu tung bién doc lap hoac cac phuong phap toan
hoc khac do c¢é thé nghién ctru nhiéu yéu td anh hudng dong thoi véi s6 it thi nghiém. tiét kiém
thoi gian va chi phi [10, 11]. Trong do, phuong phap ham mong doi do Harrington duara [1, 9]
va tiép tuc phat trién boi Derringer va Suich [6] dugc coi la cong cu rat hiru hiéu dé giai bai toan
nay. Mot buge trung gian cin thuc hién theo phuong phap nay la tir ham hoi quy giira chi tiéu
can tdi uu va cac bién anh huong, tinh ham mong doi cho cac muc tiéu & ting thi nghiém trong
ma tran thuc nghiém. Viéc tinh ham mong doi, chap muc tiéu dugc thuc hién vdi su tro gilp cua
phin mém Design-Expert [7].

2. NGUYEN VAT LIEU VA PHUONG PHAP

2.1. Nguyén viat liéu

- Nguvén li¢u dung trong nghién cliu la ché vun duge ldy tir co' s& san xuat ché xanh & ving
Pht HO (Pht Tho) vao vu Dong. Mau ché dugc bao quan trong 2 16p tii polyetylen kin & noi
kho rao, thodng mat.

- Axit galic cua BDH (Anh), 2,2-diphenyl-1-picrylhydrazyl (DPPH) cua Sigma-Aldrich
(buc).

- Céc hoa chat, dung mdi khac dat do tinh khiét phan tich (Trung Quoc).

2.2. Phuong phap nghién ciru

2.2.1. Chudn bi dich chiét che
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a. Méu dich ché xdc dinh polyphenol téng sé

Két hop phuong phap xac dinh tong lwong chat tan theo Voronxop [3] va phuong phap
phén tich polyphenol chuan [8], tién hanh chuan bi mau nhu sau: can chinh xac luong ché vun
(khoang 3 g) da nghlen nhé, chuyén véao binh ciu 250 ml (c6 lap sinh han), thém 150 ml nudc
cit, chinh pH = 3,5 bang HCI 1 N, trich li trong 1 gio. Loc dich ché, ¢6 quay chan khong, dinh
mirc vé 100 ml. Dich chiét ché dugc bao quan lanh, trong lo kin, dung cho phan tich tong luong
polyphenol.

b. Mau thi nghiém
Cén chinh xéc (khoang 3 g) ché vun da nghién nho, chuyén vao binh‘céu 250 ml (co lap
sinh han) va tién hanh trich li trong bé diéu nhiét & cac diéu kién xac dinh vé thoi gian, nhiét do,

ti 1€ dung méi/nguyén ligu va pH. Loc dich che, ¢d quay chén khong, dinh mirc vé 100 ml. Dich
chiét ché dugc bao quan lanh, trong lo kin.

2.2.2. Binh lugng polyphenol tong sé

Dinh lugng polyphenol téng s duoc tién hanh theo phuong phap Folin-Denis (AOAC
952.03-2000) [4].

2.2.3. Hoat tinh chéng oxy hda-kha néng quét géc tw do DPPH

Hoat tinh chégg oxy hoa cua polyphenol dugc xac dinh dua trén kha ndng quét gbe tu do
DPPH [13]. Cac mau dich chiét che dugc chuan bi ¢ ham lugng polyphenol (tuong duong axit
galic) 100 ppm.
2.2.4. Phuwong phap quy hoach thic nghiém

Str dung quy hoach truc giao 601 xung cho 4 yéu td: thoi gian, pH, ti lé dung moi/nguyén
liéu (v/m) va nhiét d6 trich ly, moi yeu t6 tién hanh tai S mirc (-a,-1, 0, +1, +a) nhu Bang 1, véi
a = 1,414. Quy hoach thuc nghiém gom 27 thi nghiém, trong dé: 16 thi nghlem tai nhan (quy
hoach toan phan 2%), 8 thi nghiém tai diém sao (2 thi nghiém cho mdi bién) va 3 thi nghiém lap
tai tim, v&i 2 ham muc tiéu: hiéu sut trich li va hoat tinh chong oxy hoéa (bang 2).

2.3. Xt li s6 liéu
Két qua duoc xu li bang phan mem théng ké Design- Expert 7.1 (Stat-Ease, Inc.,

Minneapolis, USA), dé phan tich cac hé s6 hoi quy, bé mat dap (ng va téi wu héa véi thuat toan
ham mong do1.

3. KET QUA VA THAO LUAN
3.1. Chon mién khao sat
Hi¢u suat trich li va hoat tinh chéng oxy héa ctia polyphenol ché xanh phu thudc nhiéu vao

cac yéu to nhu: thoi gian, pH, ti 1é dung méi/nguyén liéu, nhiét dé trich 1i va da duogc nghién ciru
trong phan truée [2]. Vi vay trong nghién clru nay, chung t6i chon mién khao sat cua cac yéu to
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dé tién hanh t8i uu qua trinh trich 1i véi cic gia tri nhu sau: thoi gian (45 + 60 phat). pH (2,5 =

4,5), ti 1€ dung moéi/nguyén lidu (5/1 = 15/1, v/m), nhiét d6 trich li (80 +95°C) nhu trong bang 1.

Bang I. Gia tri ma hoa va thuc nghiém cua cac yéu td thuc nghiém

5 e Mirc
. , @ >
Bién s6 = 5
¥ Q@ -a -1 0 +1 +a
Thoi gian A phut 42 45 53 60 63
pH B 2.1 2.5 3.5 4.5 49
Tilg dméi /nliéu C v/m 3 S 10 15 17
Nhiét 46 D °C 77 80 88 95 98

3.2. Thiét 1ap mé hinh

Két qua thuc nghiém trich li polyphenol theo quy hoach truc giao dbi ximg 4 yéu tb duoc
cho trong bang 2. Tién hanh xdy dung ham hoi quy bac 2 cho cac muc tiéu:

Hiéu suét trich li

Yl =a,t+ a|A + azB + a;C + a4D + aleB + a|3AC + aNAD + 323BC + 324BD +
334CD + aHAZ + 32282 + 3331C2 + 344D2

Hoat tinh chong oxy héa

Y, =b, + b;B + b,B + bsC + b;D + b),BB + b;;BC + b,BD + by;BC + byyBD +
by CD + by, B2 + by, B? + by 1 C? + by D’

Bang 2. Cac thi nghiém tién hanh va két qua

N A B C D nyelu(;l)at- H&:t(;/nsh-
1 45 2,5 5 80 33,40 39,51
2 60 2,5 5 80 32,41 38,13
3 45 4.5 5 80 31,89 37,72
4 60 4.5 5 80 28,27 36,05
5 45 2,5 15 80 78,98 51,33
6 60 2,5 15 80 77,19 46,11
7 45 4,5 15 80 74.74 36.45
8 60 4.5 15 80 70.14 30,79
9 45 2,5 5 95 25,27 19.63
10 60 2.5 5 95 28,11 20,38
11 45 4,5 5 95 26,55 18,76
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12 60 4.5 5 95 26,73 19,14

13 45 2,5 15 95 78,77 32,27

14 60 2,5 15 95 80,99 29,04

15 45 4,5 15 95 77,83 18,12

16 60 4,5 15 95 77,17 14,39

17 42 3,5 10 88 45,03 32,07

18 63 3.5 10 88 44,06 28.65

19 53 2,1 10 88 4295 30,10

20 53 49 10 88 38,88 18,48

21 53 3,5 3 88 12,00 33,23

22 53 3,5 17 88 79,49 38,26

23 53 3,5 10 77 54,20 47.15

24 53 3,5 10 98 53,39 21,56

25 53 3.5 10 88 38.08 33.03

26 53 3.5 10 88 38,42 3343

27 53 3.5 10 88 38,88 33.83

Bang 3a. Két qua phan tich hoi quy - hiéu suat trich li (Y))
Ngudn gbc Phuong sai Chuan F Gia tri p (kha ndng > F)

M6 hinh 887,80 6591,83 < 0,0001
A 3,04 22,59 0,0005
B 37.99 282,10 <0,0001
C 11453,46 85040,63 <(,0001
D 2,28 16,91 0,0014
AB 7,55 56,07 <0,0001
AC 0.65 4,84 0,0481
AD 15,19 112.82 <0,0001
BC 6,64 49,27 < 10,0001
BD 9,13 67,78 <0,0001
CD 68,08 505,48 <0,0001
A’ 64,90 481,91 <0,0001
B’ 7,08 52,56 <0,0001
C? 96,79 718.69 <0,0001
D’ . 474,94 3526,41 <0,0001
Khéng tuong thich 0,13 0,80 0,6717




Bang 3b. Két qua phan tich hdi quy - hoat tinh chéng oxy héa (Y-)

Nguén gbe Phuong sai Chuan F Gia tri p (kha nang > F)

M5 hinh 173,71 690,26 < 0,0001
A 30,27 120,27 <0,0001
B 331,40 1316,85 <0,0001

C 65,92 261.94 < 0,0001

D 1629,90 6476,57 < 0,0001

AB 0,16 0,64 0,4404
AC 15,84 62,93 < 0,000]
AD 4,10 16,29 0,0017
BC 175,70 698,15 < 0,0001
BD 0,62 2,48 0,1413
CD 0,44 1,73 02129

A’ 9,40 37.34 <0.0001

B’ 145,92 579.84 < 0,0001

C? 24,32 96,64 <0,0001

D’ 8,22 32,67 <0.0001
Khong tuong thich 0,27 1,69 0.4288

Kiém tra su c6 nghia cua cac hé sé va su thich ung cua mo hinh duoc tién hanh bang phan
tich hoi quy (bang 3a, 3b). Chuén F cua hai mé hinh lan luot bano 6591.83 (Y)). 690.26 (Y,)
cho thay hai mé hinh hoan toan c6 y nghia thong ké v6i do tin cay 99.99% (p <0.0001). Su co
nghia cua cac hé s6 hoi quy duogc kiém dinh boi chuan F, cac gia tr1 p < 0,05 cho biét cac hé so
hoi quy c¢6 nghia, nhu vay trong mé hinh Y, tat ca cac hé s hoi quy déu c6 nghia. con trong mo
hinh Y, chi 6 cac hé s6 tuong tac AB, BD, CD la khong c6 nghia nhung van dugc gir lai trong
mé hinh dé tién hanh t6i uu hoa. Chuan F cho “su khéng tuong thich” cda mé hinh Y, 14 0.80 (p
=0,6717) va Y, 1a 1,69 (p = 0,4288) cho thay hai m6 hinh hoan toan tuong thich véi thyc
nghiém. Thém vao d6 hé sé tuong quan bdi (R*) ctia 2 md hinh 1an luot bing 0,9999 va 0.9988
cho thiy mé hinh mé phong ding véi thuc nghiém. Nhu vdy hiéu suét trich 1i va hoat tinh chéng
oxy hoa ctia polyphenol duoc biéu dién bang mé hinh béc 2 nhu sau:

Y, =38.84-0.39A - 1388 +23.93C - 0.34D - 0,69AB - 0,20AC + 0.97AD - 0.64BC +
0.76BD + 2,06CD +2,71A> + 0.90B* + 3.31C* + 7.34D?
=32.86-123A-4.07B+ 1,82C-9.03D - 0.10AB - 0.99AC + 0.51AD -
331BC + 0.20BD + 0.16CD - 1.03A% - 4.07B* + 1.66C” + 0.97D".

Lan luot xét anh hudng cia timg yeu t6 (khi cac )eu t khac gilr 0 muc trung tam) dén hiéu
suét trich li (hinh la) va hoat tinh chong oxy hoéa cua polyphenol (hinh 1b). ta tha\ t1 l¢ dung
moi/nguyén liéu (C) va nhiét do trich li (D) c6 anh huong manh dén hiéu suat: hoat tinh chong
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oxy hoa chiu anh huéng manh cua yéu td nhiét dé trich li (D) va pH (B). Diéu d6 duoc minh hoa
rd hon khi nghién ciru bé mat dap g cta ham Y, (hinh 2a, 2b) va ham Y, (hinh 2c, 2d). Hiéu
suét trich li chju anh huéng manh nhét béi ti [é dung méi/nguyén ligu, khi chi sb nay tang, hiéu
suat ting manh. Tiép theo yéu t6 nhiét d6 c6 anh hudng rd rét hon hai yéu té thoi gian va pH dén
hiéu suit. Trong khi d6, nhiét d6 trich li lai anh huédng manh nhét dén hoat tinh chéng oxy hoda
ctia polyphenol: nhiét dé tang lam giam hoat tinh. Hai yéu t6 pH va ti 1& dung mdi/nguyén liéu
c¢6 anh huong nguoc nhau dén hoat tinh: pH ting kéo theo lam giam hoat tinh, ti 1& dung
méi/nguyén liéu tang Jam tang hoat tinh chdng oxy hoéa. Thoi gian trich Ii trong mién khao st ¢6
anh hudng it &én hoat tinh chdng oxy hoa cia polyphenol ché xanh.
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3.3. T6i wru héa qua trinh trich li polyphenol

~ Qua trinh trich 1i polyphenol tir ché xanh vun can duoc tién hanh sao cho thu duoc ché
pham polyphenol véi hiéu suat va hoat tinh chong oxy hoa cao. Ta tién hanh giai bai toan i uu
hoa bang cégh chép’muc tiéu theo thuat toan “ham mong doi” dugc dua ra boi Derringer va
Suich [6]. Két qua tbi uu héa bang phan mém Design-Expert 7.1 nhu sau: thoi gian trich Ii 42
phat, pH 2,9, ti 1& dung moi/nguyén liéu 10/1 va nhiét dé trich li 77°C: khi d6 hiéu suat dat
63.12% va hoat tinh chong oxy hoéa 49,30%. V6i phuong an ti wu nay thi cac yéu cau ddi voi 4
yéu t6 anh huong déu dat 100% mong mudn, muc tiéu vé hiéu sudt dat khoang 74% mong mudn.
hoat tinh chong oxy hoa dat 95% mong mudn va muc tiéu chung dat 93% (hinh 3).

Tyls amintieu 0990999

Nhietdo

Hieu suattnch ly

Hoalunh chong oxy hoa

Combined

0000 0250 0500 o750 1000

Hinh 3. Mic d6 dap tng su mong doi

4. KET LUAN

Bang phuong phap quy hoach thuc nghiém st dung bé mat dap ang trong md hinh 16 uu
bac 2 va chap muc tiéu theo thuét toan “ham mong doi”. ching t61 da tim duoc diéu kién téi wu
cho qua trinh trich li polyphenol tir ché xanh vun bang nudc nhu sau: thoi gian trich li 42 phat,
pH 2,9, ti 1& dung mdi/nguyén li€u 10/1 (v/m) va nhiét do trich li 77°C. Hiéu suat trich li dat
63,12% va hoat tinh chong oxy hoéa 49,30%.
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SUMMARY

STUDY ON POLYPHENOL EXTRACTION FROM DUST GREEN TEA

PART 2. OPTIMIZATION OF POLYPHENOL EXTRACTION USING
DESIRABILITY METHODOLOGY

In this study, polyphenol extraction from dust green tea was performed by water solvent.
The tea extract was analysed for the content of total polyphenols by Folin-Denis method and the
antioxydant activity of this extract was determined by DPPH free radical scavenging effect.
Thus polyphenol extraction was optimized by using desirability methodology with experimental
order of central composite orthogonal design (CCOD). Four main effective factors namely
temperature, pH, solvent/material ratio (v/m) and extraction time were studied. The statistical
analysis showed that in studied range the solvent/material ratio and temperature have had
significant effects on extraction yield; meanwhile antioxydant activity was influenced by
temperature, pH and solvent/material ratio. The optimal condition for polyphenol extraction was
as followings: extraction time 42 minutes, pH 2.9, solvent/material ratio 10/1 (v/m) and
extraction temperature 77°C. Extraction yield and antioxydant activity have reached to 63.12%,
49.30%, respectively.

Dia chi: Nhdn bai ngay 12 thang 6 nam 2008
Truong Pai hoc Bach Khoa Ha Noi.
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