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NGHIEN C(r\J TRiCH LI POLYPHENOL TIT CHE XANH VUN 

P H A N 2. T 6 | WU H O A Q U A TRiNH TRICH LI POLYPHENOL 
BANG PHU'ONG PHAP HAM MONG DOI 

vO HONG SON, HA DUYEN TU 

1. GlOfI THIEU 

Polyphenol che xanh dugc trich li bang nhieu kT thuat khac nhau, nhung phuang phap trich 
li CO dien bang nuoc van dugc irng dung rong rai do uu diem noi trgi ve hieu qua kinh te cao. 
Nhieu tac gia trong nuac va tren the giai da tien hanh nghien ciru cac yeu t6 anh huong den qua 
trinh trich li polyphenol che xanh [5, 12, 14]. Trong phkn 1 [2] chung toi da di sau nghien ciru 
cac yeu to chinh anh huang den hai chi tieu chat lugng ciia qua trinh la hieu suk trich li va boat 
tinh chong oxy hoa ciia polyphenol. 

Trong cong trinh nay chung toi nghien cuu tiep dieu kien toi uu ciia cac yeu to anh huong, 
de tai do gia tri cua hai muc tieu dat toi uu. Day la bai toan dieu khien toi uu hai muc tieu. da 
yeu to. Phuong phap quy hoach thuc nghiem to ro c6 nhieu hieu qua va uu the hon cac phuang 
phap nghien cuu c6 dien chi cho phep nghien ciiu tirng bien doc lap hoac cac phuang phap toan 
hgc khac do c6 the nghien cuu nhieu yeu to anh huang dong thai vai so it thi nghiem. tiet kiem 
thai gian va chi phi [10, 11]. Trong do, phuong phap ham mong dgi do Harrington dua ra [1, 9] 
va tiep tuc phat trien bai Derringer va Suich [6] dugc coi la cong cu rat hQ-u hieu de giai bai toan 
nay. Mot buac trung gian can thuc hien theo phuong phap nay la tir ham hoi quy giira chi tieu 
can toi uu va cac bien anh huong, tinh ham mong dgi cho cac muc tieu 6 tirng thi nghiem trong 
ma tran thuc nghiem. Viec tinh ham mong dgi, chap muc tieu dugc thuc hien voi su trg giiip cua 
phan mem Design-Expert [7]. 

2. NGUYEN VAT LIEU VA PHU^ONG PHAP 

2.1. Nguyen vat lieu 

- Nguven lieu dimg trong nghien cuu la che vim dugc lay tir ca so san xuat che xanh a viing 
Phu Ho (Phu Thg) vao vu Dong. Mau che dugc bao quan trong 2 lap tiii polyetylen kin a noi 
kho rao, thoang mat. 

- Axit galic ciia BDH (Anh), 2,2-diphenyl-l-picrylhydrazyl (DPPII) cua Sigma-Aldrich 
(Dire). 

- Cac hoa chat, dung moi khac dat do tinh khiet phan tich (Trung Quoc). 

2.2. Phuong phap nghien ciru 

2.2.1. Chudn hi dich chiet che 
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a. Mau dich che xac dinh polyphenol tong so 

Ket hgp phuong phap xac dinh tong lugng chat tan theo Voronxop [3] va phuang phap 
phan tich polyphenol chuan [8], tien hanh chuan bi mau nhu sau: can chinh xac lugng che vun 
(khoang 3 g) da nghien nho, chuyen vao binh cau 250 ml (c6 lap sinh ban), them 150 ml nuoc 
cat, chinh pH = 3,5 bang HCl 1 N, trich li trong 1 gia. Lgc djch che, c6 quay chan khong, djnh 
mire ve 100 ml. Dich chiet che dugc bao quan lanh, trong Ig kin, diing cho phan tich tong lugng 
polyphenol. 

b. Mau thi nghiem 

Can chinh xac (khoang 3 g) che vim da nghien nho, chuyen vao binh cau 250 ml (c6 lap 
sinh han) va tien hanh trich li trong be dieu nhiet a cac dieu kien xac dinh ve thai gian, nhiet do, 
ti le dung moi/nguyen lieu va pH. Lgc dich che, c6 quay chan khong, dinh muc ve 100 ml. Dich 
chiet che dugc bao quan lanh, trong Ig kin. 

2.2.2. Dinh luang polyphenol tong so 

Dinh lugng polyphenol tong so dugc tien hanh theo phuang phap Folin-Denis (AOAC 
952.03-2000) [4]. 

2.2.3. Hoat tinh chong oxy hoa-khd nang quel goc tu do DPPH 

Hoat tinh chong oxy hoa ciia polyphenol dugc xac djnh dua tren kha nang quet goc tu do 
DPPH [13]. Cac mau dich chiet che dugc chuan bi c6 ham lugng polyphenol (tuong duong axit 
galic) 100 ppm. 

2.2.4. Phuang phap quy hoach thuc nghiem 

Sir dung quy hoach true giao doi xirng cho 4 yeu to: thai gian, pH, ti le dung moi/nguyen 
lieu (v/m) va nhiet do trich ly, moi yeu to tien hanh tai 5 mire (-a,-l, 0, +1, +a) nhu Bang I, vai 
a = 1,414. Quy hoach thuc nghiem gom 27 thi nghiem. trong do: 16 thi nghiem tai nhan (quy 
hoach toan phan 2'*), 8 thi nghiem tai diem sao (2 thi nghiem cho moi biSn) va 3 thi nghiem lap 
tai tam, vai 2 ham muc tieu: hieu suat trich li va boat tinh chong oxy hoa (bang 2). 

2.3. Xu" li so lieu 

Ket qua dugc xir li bang phan mem thong ke Design-Expert 7.1 (Stat-Ease, Inc., 
Minneapolis, USA), de phan tich cac he so hoi quy, be mat dap irng va toi uu hoa vai thuat toan 
ham mong dgi. 

3. KET QUA VA THAO LUAN 

3.1. Chon mien khao sat 

Hieu suat trich li va boat tinh chong oxy hoa ciia polyphenol che xanh phu thugc nhieu vao 
cac yeu to nhu: thai gian, pH, ti le dung moi/nguyen lieu, nhiet do trich li va da dugc nghien ciru 
trong phan truac [2]. Vi vay trong nghien ciru nay, chung toi chgn mien khao sat ciia cac yeu to 
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de tien hanh toi uu qua trinh trich li vai cac gia trj nhu sau: thai gian (45 ^ 60 phut). pH (2.5 
4,5), ti le dung moi/nguyen lieu (5/1 ^15 /1 , v/m), nhiet do trich li (80 ^ 95°C) nhu trong bang 1 

Bang 1. Gia tri ma hoa va thuc nghiem ciia cac yeu to thuc nghiem 

Bien so 

Thai gian 

pH 

Tiledmoi/nlieu 

Nhiet do 

hi
eu

 

i^ 

A 

B 

C 

D 

jA
 U

.0 

Q 

phiit 

v/m 

°C 

-a 

42 

2.1 

3 

77 

-1 

45 

2.5 

5 

80 

Mire 

0 

53 

3.5 

10 

88 

+ 1 

60 

4.5 

15 

95 

+a 

63 

4.9 

17 

98 

3.2. Thiet lap mo hinh 

Ket qua thuc nghiem trich li polyphenol theo quy hoach true giao doi xirng 4 yeu to dugc 
cho trong bang 2. Tien hanh xay dung ham hoi quy bac 2 cho cac muc tieu: 

Hieu suat trich li 

Yi = ao + a|A + ajB + ajC + ajD + aijAB + auAC + auAD + a.jBC + a.jBD + 
a34CD + a, I A' + ajzB^ + aj^lC^ + a44D' 

Hoat tinh chong oxy hoa 

Yj = bo + b|B + bjB + b,C + b^D + b.jBB + b,,BC + b^BD + b.^BC + bjjBD + 
b34CD + b, ,B^ + b22B^ + b,, 1C' + b^,& 

Bang 2. Cac thi nghiem tien hanh va ket qua 

TN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

A 

45 

60 

45 

60 

45 

60 

45 

60 

45 

60 

45 

B 

2,5 

2,5 

4,5 

4,5 

2,5 

2.5 

4,5 

4.5 

2.5 

2.5 

4,5 

C 

5 

5 

5 

5 

15 

15 

15 

15 

5 

5 

5 

D 

80 

80 

80 

80 

80 

80 

80 

80 

95 

95 

95 

Hieu suat-
Yi(%) 

33,40 

32,41 

31.89 

28.27 

78.98 

77,19 

74.74 

70.14 

25.27 

28.11 

26,55 

Hoat tinh-

Y2(%) 

39,51 

38,13 

37,72 

36,05 

51,33 

46,11 

36.45 

30.79 

19.63 

20,38 

18.76 
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12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

Nguon goc 

Mo hinh 

A 

B 

C 

D 

AB 

AC 

AD 

BC 

BD 

CD 

A^ 

B' 

c-
D-

Khong tuong thi 

60 

45 

60 

45 

60 

42 

63 

53 

53 

53 

53 

53 

53 

53 

53 

53 

Bang 3a. 

ich 

4,5 

2,5 

2,5 

4,5 

4,5 

3,5 

3,5 

2,1 

4,9 

3,5 

3,5 

3,5 

3,5 

3,5 

3,5 

3.5 

Ket qua ph; 

Phuong sai 

887,80 

3.04 

37.99 

11453,46 

2,28 

7,55 

0.65 

15,19 

6,64 

9,13 

68,08 

64,90 

7,08 

96,79 

474,94 

0.13 

5 

15 

15 

15 

15 

10 

10 

10 

10 

3 

17 

10 

10 

10 

10 

10 

95 

95 

95 

95 

95 

88 

88 

88 

88 

88 

88 

77 

98 

88 

88 

88 

26,73 

78,77 

80,99 

77,83 

77,17 

45,03 

44,06 

42,95 

38,88 

12,00 

79,49 

54,20 

53,39 

38.08 

38,42 

38,88 

19,14 

32,27 

29,04 

18,12 

14,39 

32,07 

28.65 

30,10 

18,48 

33,23 

38,26 

47.15 

21,56 

33.03 

33.43 

33.83 

In tich hoi quy - hieu suat trich li (Y|) 

Chuan F 

6591,83 

22,59 

282,10 

85040,63 

16,91 

56,07 

4,84 

112.82 

49,27 

67,78 

505.48 

481,91 

52,56 

718,69 

3526,41 

0,80 

Gia trj p (kha nang > F) 

< 0,0001 

0,0005 

< 0,0001 

< 0,0001 

0,0014 

< 0,0001 

0,0481 

< 0,0001 

< 0,0001 

< 0,0001 

< 0,0001 

< 0,0001 

< 0,0001 

< 0,0001 

< 0,0001 

0,6717 
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Bang 3b. Ket qua phan tich hoi quy - boat tinh chong oxy hoa (Y:) 

Nguon goc 

Mo hinh 

A 

B 

C 

D 

AB 

AC 

AD 

BC 

BD 

CD 

A^ 

B^ 

C^ 

D^ 

Khong tuang thich 

Phuang sai 

173,71 

30,27 

331,40 

65,92 

1629,90 

0,16 

15,84 

4,10 

175,70 

0,62 

0,44 

9,40 

145,92 

24,32 

8,22 

0,27 

Chuan F 

690,26 

120,27 

1316,85 

261,94 

6476,57 

0,64 

62,93 

16,29 

698,15 

2,48 

1,73 

37,34 

579,84 

96.64 

32.67 

1,69 

Gia tri p (kha nang > F) 

< 0,0001 

< 0,0001 

< 0,0001 

< 0,0001 

< 0,0001 

0,4404 

< 0,0001 

0,0017 

< 0,0001 

0,1413 

0,2129 

< 0,0001 

< 0,0001 

< 0,0001 

< 0,0001 

0.4288 

KiSm tra su c6 nghla ciia cac he so va sir thich img cua mo hinh dugc tien hanh bang phan 
tich h6i quy (bang 3a. 3b). ChuSn F ciia hai mo hinh Ian Iug1 bang: 6591,83 (Y,), 690.26 (Y2) 
cho th4y hai mo hinh hoan toan c6 y nghia thong ke voi do tin cay 99.99% (p < 0.0001). Sir co 
nghia CLia cac he so h6i quy dugc ki§m dinh bai chuan F, cac gia trj p < 0,05 cho biet cac he so 
h6i quy c6 ngliTa, nhu vay trong mo hinh Y, tat ca cac he so hoi quy deu c6 nghla. con trong mo 
hinh Y2 chi c6 cac he so tuong tac AB, BD, CD la khong c6 nghTa nhung van dugc giir lai trong 
mo hinh dk tien hanh t6i uu hoa. Chu4n F cho "su khong tuang thich" ciia mo hinh Y, la 0.80 (p 
= 0,6717) va Y2 la 1,69 (p = 0.4288) cho thdy hai mo hinh hoan toan tuong thich vai thuc 
nghiem. Them vao do he s6 tuong quan bgi ( R ' ) cua 2 mo hinh l4n lugt bang 0.9999 va 0.9988 
cho th4y mo hinh mo phong diing vai thirc nghiem. Nhu vay hieu suat trich li va boat tinh chong 
oxy hoa ciia polyphenol dugc biSu dien bSng mo hinh bac 2 nhu sau: 

Y| = 38.84 - 0.39A - 1.38B + 23.93C - 0.34D - 0,69AB - 0.20AC + 0.97AD - 0.64BC + 
0,76BD + 2,06CD + 2,71 A" + 0.90B- + 3.310" + 7.34D' 

Y, = 32 8 6 - I . 23A-4 .07B+ 1,82C - 9.03D - O.IOAB - 0.99AC + 0.51 AD -
3,''31BC + 0.20BD + 0.16CD- 1.03A--4,07B'+ 1.66C'+ 0.97Dv 

Lan lugt xet anh huang ciia tirng y^u t6 (khi cac yk\ t6 khac giir a mire trung tam) den hieu 
suat trich li'(h'nh la) va hoat tinh chong oxy hoa ciia polyphenol (hinh lb), ta tha> ti le dung 
moi/nguyen lieu (C) va nhiet do trich li (D) c6 anh huong manh den hieu suat: boat tinh chong 
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oxy Jioa chiu anh huong manh ciia yeu to nhiet do trich li (D) va pH (B). Dieu do dugc minh hoa 
ro ban khi nghien ciru be mat dap irng ciia ham Yi (hinh 2a. 2b) va ham Y2 (hinh 2c, 2d). Hieu 
suat trich li chiu anh huong manh nhat bai ti le dung moi/nguyen lieu, khi chi so nay tang, hieu 
suat tang manh. Tiep theo yeu to nhiet do eo anh huang ro ret hon hai yeu to thai gian va pH den 
hieu suat. Trong khi do, nhiet do trich li lai anh huang manh nhat den boat tinh chong oxy hoa 
cua polyphenol: nhiet do tang lam giam boat tinh. Hai yeu to pH va ti le dung moi/nguyen lieu 
CO anh huong ngugc nhau den boat tinh: pH tang keo theo lam giam boat tinh, ti le dung 
moi/nguyen lieu tang lam tang boat tinh chong oxy hoa. Thai gian trich li trong mien khao sat c6 
anh huang it den boat tinh chong oxy boa cua polyphenol che xanh. 

Bien code 

a b 

Hinh 1. Anh huang cua cac yeu to den qua trinh trich li polyphenol 

Bien code 

B:pH 

C: Ty te dm/niieu 
A: Thoi gian 

B:pH 

r? 
o 
c 
o 

C: Ty le dm/nfieu 

c d 

Hinh 2. B6 mSt dap irng cua hieu suSt trich li va boat tinh chdng oxy hoa ciia polyphenol 
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3.3. Toi UTi hoa qua trinh trich li polyphenol 

Qua trinh trich li polyphenol tir che xanh vun can dugc tien hanh sao cho thu dugc che 
pham polyphenol vai hieu suat va boat tinh chong oxy boa cao. Ta tien hanh giai bai toan toi uu 
hoa bang each chap muc tieu theo thuat toan "ham mong dgi" dugc dua ra bai Derringer va 
Suich [6]. Ket qua toi uu boa bang phan mem Design-Expert 7.1 nhu sau: thai gian trich li 42 
phiit, pH 2,9, ti le dung moi/nguyen lieu 10/1 va nhiet do trich li 77°C: khi do hieu suk dat 
63.12% va boat tinh chong oxy boa 49.30%. Vai phuang an toi uu nay thi cac yeu ciu doi vai 4 
yeu to anh huang deu dat 100% mong muon, muc tieu ve hieu suat dat khoang 74% mong muon, 
boat tinh chong oxy hoa dat 95% mong muon va muc tieu chung dat 93% (hinh 3). 

Hieu suat Inch ly 

Hoat tinh chong oKy hoa 

Combined 

Hinh 3. Miic do dap irng su mong dgi 

4. KET LUAN 

Bang phuong phap quy hoach thuc nghiem sir dung be mat dap irng trong mo hinh toi uu 
bac 2 va chap muc tieu theo thuat toan "ham mong dgi". chiing toi da tim dugc dieu kien toi uu 
cho qua trinh trich li polyphenol tir che xanh vun bang nuoc nhu sau: thai gian trich li 42 phiit. 
pH 2,9, ti le dung moi/nguyen lieu 10/1 (v/m) va nhiet do trich li 77"C. Hieu suat trich li dat 
63,12% va hoat tinh chong oxy boa 49,30%. 
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SUMMARY 

STUDY ON POLYPHENOL EXTRACTION FROM DUST GREEN TEA 

PART 2. OPTIMIZATION OF POLYPHENOL EXTRACTION USFNG 
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: Nhan bdi ngdy 12 thang 6 nam 2008 

Truang Dai hgc Bach Khoa Ha Noi. 
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