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The Extraction of Green Tea Polyphenols by Supercritical Carbon Dioxide Fluid and Determination of Its’ Antioxidation Activity in

vitro
LI Lin (College of Life Science, Hunan University of Arts and Science , Changde, Hunan 415000 )
Abstract [ Objective |The research aimed to study the optimal conditions of green tea polyphenols (GTP) extraction and the antioxidation ac-

tivities of purified GTP in vitro. [ Method ]JTechnological conditions of extracting green tea polyphenols from green tea by supercritical carbon di-
oxide fluid (SCF-CO, ) were optimized by response surface methodology (RSM ), in which the extraction rate of GTP was taken as response val-
ue. After the extracted crude TP was refined, the antioxidation activities of purified GTP in vitro were investigated. [ Result [The analysis results
of RSM in the process of GTP extraction revealed that the optimized technological conditions were CO, pressure 25 MPa, extraction temperature
80°C ,extraction time 2.5 hours. Under these conditions, 47.50% GTP contained in green tea was extracted. The antioxidation tests indicated
that the GTP extracted by SCF-CO, had excellent powers in scavenging DPPH and hydroxyl radicals, good activity in trapping peroxy anion
radicals, outstanding reducility equal to V. and inhabiting lard oxidation power. And the antioxidation activities of GTP extracted by SCF-CO,
were better than (or equal to) that of V and superior remarkably than that of DL-a-tocopheryl acetate (V). [ Conclusion [The GTP extracted
i this study had strong antioxidation activities in vitro.
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Table 1 Factors and levels of response surface experiment

7K X, J3// MPa X, RE/C X, BfiEl /b
levels Pressure Temperature Time
1 28 80 3

60 2

40 1

TEREATHU R LTS P AT, &



17062 X3 e At 2009 4¢

ZEPE A= S RO H. ERERRS BRER
HETHH GRESSS C) BIARHARSH™N, FHE  HFRE. .

ml; e S BARER BR AR HE T VR BE , mol/Ls m 23R

BERE] 95% LU b MEHIFEES (8 ] . 2 GRESH

1.5 ZEBHEEHBRI %ﬁﬁr@m@w&ﬁfﬁfﬁgm“ 2.1 ZZBEEURIER CO, 3B Box-Behnken R K
(R AR AR A FRAPIEE I EARYE R , LASBE CERPENE 2. ARHEFE 2 LA Design-Expert 7. 1 SR
AR YT VR BE S B A AR, u;iu;uﬁ{ajbmmzﬁu%@ TE [0 05 AR AT O AT , T 7 W O TG 9 (RT3
BALR I | R . BORSB/KEBINEBORE BERR  REMAMBHEAEZEAKT. B Design-Expert 2 B3
BREBMNTE. 24 H W O T T AR

20 Y=9.49 +0. 69X, +1. 80X, +0. 60X, +0. 033X, X, —0. 21

" X, X, +0.51X,X, -0.86X,” -1.03X,> - 1. 11X,> (4)

/ HKHL XX, 5 X X2 TRARER, HIBRA B EM (KR
A NI S 8 ) , [ RR AL R -

i A Y=9.49 +0. 69X, + 1. 80X, +0. 60X, +0. 51X, X, - 0. 86

X2 -1.03X,> - 1. 11X;° (5)

FESNERERN , RIPTARTF FIERHERR 0. 274 4,

PRI RANEEN , EAXRECHN R =0.985 9, A

VARETE RBOCK 0. 960 4, BERIF AR AR 1L s W7 AR

S5H 24T LIE B, ZEBOR B AL B[R] Z [B] A A B

= IJL
TR T Giiechol concontoation 0 s
B1 PREMRAML
Fig.1 Standard curve of catechol
ASBNHMIELRR BTN S me/ml HAE £2 Bosbehmken i EABER
R ) VOO T U VR BB E A S YL 5 Table s B

ehnken design and experimental result

%ﬁﬂ] VF qa@%ﬁﬂffﬁj‘ﬂﬁgﬂ iﬁﬁ% mﬂtom %m$//%
A z%iﬁ[ 11 ]j‘:“‘;‘z‘ é}ﬁumu% Tested No. X, X, X, Extraction rate
o~ HHHEERR Y, FIARIE 1 -1 6.52
P NS \$yg 50% H—JFJ.I‘. 2 1 1 10.57
¢ 3 0 1
4 -1 -1
5 0 0
0 0 .
-1 0 5.21
0 -1 6.25
0 0 9.76
10 1 .
11 0
12 1
1
1
0

1% 100% 9
% T84 ﬁ$ AA/AL HIIAZK S
PR A = W 1 U,

1.6.4 FFERES. BF | AR
FEF-700 nm AESE, %Eﬁkﬁz‘ﬁ
1.6.5 IEIFEMEILEES . S GB/T5538-199 .
SRR V., B9 H B BAE

POV =cx (V, =V;)/m x500 HYZE] 32
e POV FTR A EAAE, mmol/kg: V, HFIFRE MGG B2 2
RRAET RO, mls V, B TF42 BRI BR A o Eﬁ&ﬁzmm\ it



37 %34 35 K KFEFEZHARBER CO, #REKIHAAE AR 17063
?ﬁﬁ(ﬁ%*%éﬁ&ﬁﬁ%%%%ﬁé%ﬁ Ll R 0] metel L
2' 2 %gmmﬁk&]‘ﬁﬁm%ﬁ L - l'-r..".?_ | meim v -
R .:',.: = ::."I.._ L2 M= :“":.r.? ..-.. .:--""-r
A ;_ | e i
-
e L =
;__.. e — —— =
F 4
[INE :@j(:l:gg :Illj ] .|| [ Inll?'u (] ;- I I--|. Ik ::i I} I,'|. 1] |.
3 et Solut ion mded st i m

3 FERESEHNERESN
Fig.3 The reducibility of GTP

MEkSE A LEALTIRE, N2 R Z M4 F3F b

L. SCF-CO, ZXBZR LK B - OHRYBE
UAFHLIRE 0.1 mg/ml MZREEHEER

[17]

AR3R A B B A R AL IR

- JUE (0] mml _4._>..§;:r,';l.-
= E 3 1..";" 0 owpml i ™ '{ mml Y ?
. 0 0] minl FEE 9 \ " — 8 1 m/el T B !

e . .'-_" f il

|
-

|
L ] l'{

) 2 i3 i d 4 6 B o1 12 o1 16 18 20

Ft ek Solw Ton sdded amarn § el et ie) Time T d

4 FFRFSEHMSEHELLES
Fig.4 The capacity of GTP inhibiting lard oxidation

3 Fig

FIFRBIGS CO, RSP HIREM , IR SE R
B R (M BERBTERZEHE) , RYE Box-Be-
haken 1&#%@1‘&“3@1%@7%@%?%%% 3 HE 3 K

EF'B‘J}J‘ %E$ é}?B‘J Iﬂ#ﬁu&ﬁeﬁﬁﬁﬁiﬂ‘mﬁ( i) =
MR ERS T HAERAZER T SHHERLE
JER R R TR BEEE  RINFFR 0, TEHEART V.
ERTF ARV, 0

2.2.4 WRJRERES . FERIEBE AT RBL=YFE 700 nm
ARHIFOLEERR , RIS AR R BE IR . BFES SHA

AT HEFEAEAR K BAE S , 30 S 1 R , R WA I A s P , : IR ER
B‘Jﬁ‘ﬁ,ﬁﬁﬁgﬁ—tﬂ‘ Ve *ﬁé’lﬁ'ﬁﬁ_ﬁﬂi Vi H

SALERRREE " I 3 ATLIEH, SCF-CO, I Lm
FERE SRR TR . XEMRER S WHRIRRELES.
SESR B V, EAMSTIH ST V., B SCF-CO, B ﬁ%‘iﬁk

| FER FEMIEBTT B R st e () | R BRa R IR
BSRRIS4H,2008,22(3) :51 - 55.

2 ) el BHEE. XN 1. #E RS ROHRS R ) ] &R
2.,2003,24(7 ) :62 —67.

ZERAIRE RHEIRES -
2.2.5 WHIEMELL. SCF-CO, ZEBUR 2 B i3 M E AL

BRI AN 4 Frn . mi 4 AL, R SEHEIE A

3 )RR B RS F ARG (] L LT, 1995,26 (4) :

BESHER T V.. MAHRIRE S1  ZEMSRR A A B
REWBEA. XU SCF-CO, ZEBURZR SR M5,
TFERE B 28 AP ARAR B Hh DR E At - i, Wi LA
KRBT ARG EACE 7 M Y ZE R EARAE Y L A2 BT Y

4 3RS, UL R R R SR R AR

10 - 13.
L B SR,

(F#% 17066 )

2000(6):17 - 18.



17066

2009 ££

BB IR R R B A TN TS 4 o B 3R] B B A T
Hﬁ}i“aﬂfﬂ A3 Bz C3 D] ﬂ] A3 Bz C3 D3 o ﬂ EDTA-2Na 1 /Hﬂ?ﬁ?
2 FTEMTEAR AT B L T S RA—B SR T

ERBHUKFHEN AB,C,D, , B Z B 3. 00% FF g

0.05% 1JBLERER 0.30% .EDTA-2Na 0.20%..,

B3R E N , ILZLERER X S B S SR B R K, 1L
FURSHE I BREE R A BINT BT B R S T A IR
i AR SR SE AT FE K PY R  FERE SEBI SAERT
HIPREE A R, EDTA-2Na LR H R E R E M
ZEFNL SREER 3

LIS B , B -5 A 30 S e 5 Ak L A
o AT BRI AR EEUR ORI SE T W P -5 LA B
JERZ e e R et P EHEE .

A Has A BN T] LI TR A AR K AT
FLERTA (B RILERAT ) FHH SR EREA B H Y R B R B Y
HEREMN . BR—BARESAERRNTEREE N
AT P ILBER A N Z B R R A

22 G (A PLRRAT ) A SR AMRMER " EDTA-

GB2726-2005 HvAHl b T AR YE,
JEFIALHEL,

2.3 EABHERIERE RANIEKRH 3. 00% 5w
0.05% \ZLEAE 0. 30% EDTA-2Na 0. 20% X E BRI HEFT

EAPE B3 AT BRI, 37 C {E RN
A BRI : AUEE M3 3. 24 x 10° ofw/g, R P H 2
mg/100 g, R FIEISABH HBRIKT-(FR3).
3 &g

BRI EWENREES AR EEMNEELSES
PiETIRRS A B i )E . 7 37 CHEBIR 7
FAEA B FAE, AU B S . B ERE RS T
4 FPBH AR K BAER B LA, IEAIRE K BRI T 45 R
YR, ZEC S B ORI AR , 38 X B 7 = [ i & i

MR et S E AR EE
BERE—HRABS -
®3 EAPERERRER

Table 3 Results of compound preservative confirmatory experiment
HE B %R/ x 10° cfu/g TVB-N{E /mg/1
Group No. Total bacteria TVB-N value
1 3.25 2.85
2 3.31 2.93
3 3.15 2.91
SEHE Mean 3.24 2.90
SE i

1 ] TS AR DS, SE T IRSCR At [T 1. 2R Tk, 2001,243
(8):31 -33.

2 ] Xy , TS, SRR VB RIS IR e A2 Tl P AR

[J . PY2sAFSY,2007 (11) 8 —11.

[3 ] PNEE. IR E LRI e ot [) | It B 54, 2004,
24(3):207 —209.

4] SRiEke, FHON, TissE. BHERMONERAF AL | SEBAI4EY
W8 ,2003,25(2) :55 —60.

5] T BEEMEREERR DN AREntREL | aRifRs
FF%:,2007,28(10) :163 - 166.
6 ] PG PR, BN . RIS ADHREER AR L) L BT
LRl ,2006(2) :170 - 173.

7] ESCETE ERE S R (M ] des: R EVFE A,
2006:121 —123.

8 1 XHH Ma 2R, a5, . NISIN\EDT A-2NA FILLIBZFREPER RN 58
@ﬁq:mmr% 1. BRI 2005 (9) :66 - 70.
35/;8% BSHES BT TR EAES ML PE R R PO R A [ . PO
2%,2007,100(6 ) :44 —47.

0 ] S#RuEHE. PSSR T . NERTT 2008 (8 ) :54 - 59.

11 ] PR B3RY  HHES . & PR SR STtk ) 1. POgsise

2001(1):32 -35.

b ﬁ% (IHE% HHEHE. ISEEEIVFFE R[] ] AR, 2009,26

hijuz;il 2005(45 :55 5.

(E#% 17063 | )

5] ﬂ%ﬁhﬁ%ﬁ TR, 5. B S CO, ZERR RIS SRR R
11 ARl 2007 (1) .85 - 87.

E/M@ /DR R FERPERTZ I ] 7 N{EI,2001,29
(4):27 -29.

[7 ] MAGNUS B O ANDERSSON, MUSTAFA DEMIRBIIKER, LARS G
BLOMBERG. Semi-continuous extraction/ purification of lipids by means of
supercritical fluids [J 1. Journal of Chromatography A,1997,785:337 —343.

8 | AR, TE ¢ BRI, & RS EMEE M | B EISRIERORHIR
*t,2003 :471 —472,500.

9 | EfER, HP . FSEHIEFTTE L) | R RET,2002,31(5) :8 ~
10,

[10] iﬁﬂﬂk,%,ﬂkﬁJFﬁ,%. EORT SO B ENE RS T . ot
JeSISee 11997,14(3) :52 —54.
11 ] SR8, iR, 308, & F R T AR B BRI &PV BR [T ]

oL TRESAHR 2008 ,24 (8 ) :288 —293.

[12 ] Z40% .55 REE PR=HBE N ENEAR
HERIFFE L) ) SRR 2008 (4) 1137 - 139.

[13 ] ILHAMI GULCIN. Comparison of in vitro antioxidant and antiradical ac-
tivities of L-tyrosine and L—Dopa[] 1. Amino Acids,2007,32:431 —438,

(14 ] $353 3N, &= DPPH &%K_@ﬁ&ﬁq:%*ﬂd\*ﬁﬂfmﬁf
FEMBEFIRERE R R BB | B ARFEFER B
SRRISERR ,2008,34 (1) :43 -46,61.

[15] Mfﬁ%@ﬁ E BB HIER B B S R S R A

1. A=HpEaAR ,2000,16 (1) :1 -9.

[16] ﬁEIEJ& SRyl 4R C bR R EEEE PR A () ] s
IR : EARRIAEHR, 1998,26(4) :109 ~ 112,

[17 ] 2%, i0EL, TR, % FEMNTEIN R EEERL+ R R
B [J ). 4Rk Tl 2007 ,28 (1) :57 - 59.

W IR



