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1 AR T

FEERE (LB 95%, 100 kDa) W THT A AEWH ARG AR, FEK (Silica 10)
i B AT R A w3, SR 4E S UERR (10 kDa. 30 kDa. 50 kDa i1 100 kDa) 4T _[#§
PEBAL ST AT, md AR OHL (GL-20.B, E#EZRAERATD) , o8] Wt
it (UV-1600, [HFFEMEIAEARAT) , WSC-S Mt a =it (LSRN AT R
ANAD L, ZFERBAHETL 1100, 8% GO, %) WT %K KRBT .

1.1 HRRGHIH &

Bz ki gt 40-80 H . HUASKY 2 g BT 200 mL Fr b 285 7K > (pH 6)
T 60°CoK R HE 20 min, A GRS 98, R vka PUE R, 5530 15 min
(3000 r/min) o BEIR P EIGER 8GN AT I Rl —HEk TR —ZE 7 A DU R kD> 52 565
Zo
1.2 EELH

HEATHBUESEEG I, FSEH 0.01% (w/v) NaOH ¥R HEUE AL 30 min LA J:HBuERR I
(V5 Y. KL A AR BB UM, TJE 7 0.18 Mpa R, FlHL L BFEREATHEDE, X it
PESRALIRE) 7P 2RI i g A (R B PO, R R R AR B 2 TR (K e A A T 4 D
AR 2 A 2 B R i e e S ROl R R s . R et R i A 30 min W2 B IE AT R AR LA
AR R 2 7 RSB R (L/hm®) BT, BRSNS, WE R TTR2 . W
REEIR A S

FEEBE (0.04 @) W T S%ITBERRHL FFHRINT 100 mL 28555, FIH NaOH Fify
BRI 75 pH 2 4-6, FEHEFE 30 min; #F 0.03%-0.08% (w/v) FEEEMEN NI LEA AR
b (pH 5.5) 5 WINA 0.04%7c R BEMI AN (pH 5.5) HEFEAFRIFII RIVEH . 20-60 min.
b B 5 235 R s A VR B O LR 25 2860 (8000 r/min, 20 min)

ASINEERE (0.05 g) T 100 mL 2845 253, I pH 2-4, JE8HE 30 min; ¥ 0.01%-0.15%
(W) FERBERINT 425559 (pH 3) 5 WSINA 0.05% 72280 (15 (pH 5.5) HitEA R
RS TRYE ] 20-60 min. AbPR 5 A5 A FH st A 2o LsR 2B (8000 r/min, 20 min)

1.3 SRFERGI W E
1.3.1 LB E

KRR Sy R AT Rk (0 AE 540 nm U E OB, R R R
TP (mg/100 mL) =Ax1.957x2x100.

1.3.2 AR S EE

SRR A i B R SR R i = Wk 2 Y, RS R Ebr e . C (mg/100
mL) = 0.3603%A + 0.1197 (R* = 0.9947).
1.33 EARS RN E

B TS BRI 08 G-250 s Y, 2R i i A R A AR UE 2R : C (mg/100
mL) = 128.19xA - 7.0112 (R* = 0.9984).

1.3.4 SRIGTEN 2
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LR AT EAE 640 nm AR T 7 OCEEHINGE , 258 1 KA B

1.3.5 AN E
VB I AL B R SR 25 2 I PR T Hunter ZHGHEATVENTY, £ TKNEAH. AL G

fE) , Aa (Z0-2%) , Ab (B-#) K& AE (R0 o ALBNEES: Aa IENL, 7k
Zx; AbIENIE, SN

1.3.6 XM
128 ZEERAB A OIS 1100; (Ail%4E: ODS Hypersil, 250%4.6 mm; A:i: 40°C; ¥
ZhAH: 20 mmol FEERENA, WL ZME=1:2 (V/V) ; Kll#s: UV 338 nm; %iid: 1.0 mL/min.
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Fig. 1 Changes of membrane flux in the ultra- filtration
TR S I R I ), IR I e v B A VR A 8N, PRI AT LI s e 8 ) 24 5K

AVIAS T AR 737 R S A O AR A . 181 - T 2, R O i
A 100 kDa+ 50 kDa+ 30 kDa i JE AL EIE HI 4R BER IS KIKEIE T, 0 570 74 31.60
L/m*h. 30.30 L/m™h Al 25.34 L/m"h. FHF4¢2% 253 h Ko 12150 RUURLAR B3 F 158 2 1 A
Y, SEUBNSENE D K. B I R 0, R T AR E . AR 2 T4 10 kDa
R Y P S B AE IR BN 13.22 L/m™h, e ARSI —2F, JF HBEE I R M ZE K,
I o RERWIERR R TR T T8 KT 10 kDa, PIUC/EEIERIAERTBL, X
S KA1 SRR IR T A 15 5, B SO R IR AR /0 o I L 4 B 1 G T A%
By o> T RS RS 2 H A WE SR Y, (R 1) o #7015 KRR IE %
Ja, S EERIX R, BRI, XA R I T G — B E SRR
TEAKA, —EEEFEN AR REFEIFA R B IENE, SA KD ORI .
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R 1 AFBRE > T BRSOk R FE S

Tab 1 Major parameters of clarified green tea infusion after UF

P— P=D) i B EOR WIE
o mg/100 mL mg/100 mL mg/100 mL %
100 kDa 115.46+2.77 24.94+0.28 11.36+0.15 99.0+0.4
50 kDa 109.59+2.21 21.77+0.10 11.36+0.72 93.3+0.3
30 kDa 109.20£1.11 22.20+0.51 10.30+0.24 99.1+0.3
10 kDa 103.724+2.77 19.3940.31 5.85+0.19 90.2+0.5

BERBHABIE)G, FENS S EEEEE S TR R E L. REMmTEMN
115.46 mg/100 mL P£% 103.72 mg/100 mL, &[T EM 11.36 mg/100 mL FFKE] 5.85
mg/100 mL (£ 1) o X R KZHE A FokE A S22 MR &Y% 78 KT 10 kDa,
T B BELRRS TSR T o 4% 22 P AN 2 G A6 1R 1 et R I B A1, X AT RS S R 2 A R IR S
B R AEAEAE T 7200, DR AT LT 1 R v v 35 (0 2 B 9l B A T S 2 o 1

AN K2, WSR2 RS R TR, PR T v ey o . i
BB 2 T R B IR B A OC, R 7 T B TSR A R R AR K, RIS 2%
A R 2 5 R SO, AN T T T R T AR S T i o DR SR UORE ) BT i
LR AR R ARG

LRI I AR > TR BGE N 30 kDa, {HE Ml HIERCR AR, T HZH 25
DRI 28 B A I B W TR g ), PR T LA R AR SR AR MR & T I N o H AT Sk RoE —
SO BRI — e R bk Bl i) e SRR BRI R IR RE 9 D V5 35 IR Y Jsad B, 2
R DO R SRR S 2 25 N TR R B R (KRR, I F I N 2 v
Je (SR AS 25 1 LA 253 kP o

2.2 SEERFEAE

FEPECY (B Z WL T, B B- (1-4) N -ZBRR S48 2 LT 50 ik i A 29 1) 5%
Wi 20, EME— B IE A 2 0. Se 5N RS, e JAKEE . 4
Al R, TN A, thAe. BEZ. At B GISURI PR KA FRAT L FRAE B A . 2R
e WM. V. A MIRIERTY, RTINS RCRH G . ST SRRE RS St
grAAmh BB o, R A, Rt E S SR E T, ISR
HRFYIRIN Y B . SR B TS SRR MIE R, M oe R s L I-NH, 2EH Y
&R BT HARRNEAGER- . SRR OB, #BAResg. FRWA pH
TR AR A, SR R, S SRR A 1 e s AR A

TR LN TR T GRS, (H SRS T 2825 5 AR, AR 52 2R
AT 5% TR IR « Se RS A7t pH N 5.5 (K2 () ), mTRANER A AT
J55 i 2 W82 HH 4R 2 450 Hh B R R A5 i SUZE pHL 4-4.5, TR AE pH 4-4.5 IS RO 1R A
1, H %% pH L&, 2 i S IR Z0RY . 2537 s migg ok i i an 4%
2 WA LR FIFERK T, HFRIE A R A UE 3 . pH 4.5-6 22 R IFARIR B,
{H pH 5.5 BHEUT RARULHI LR A1) pH, BOEHIEAE . %45 B 5 SCkIE 52 B E pH 5.6 fig
R BT AR PR G5 MBS RV o 0 T A5 AN BE e A SR T U, RNy
ST AR 5 R DO, )i sl 2 25 J5UA MUK . A SRR T8 58 SRR T 2 25 i B A
BLIF AR BRHERT,  B DAIH 2 B 1A T 0 2B BT

MSCEBES NI 0.04% 0], Bt VORI 2 S5 R o s 2 BRI, (H2R 2 5 A I
B, 3X AT REAE B T4 22 My AN S0 SN T S P I B SR AN B 1, USSR B 2 2 T R
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R (B2 (b)) o WRIMAKE TR, R ReA T 2w T xmh, Ife
BRI PETT FE B, RGN 0.04%, FF HLARSETS N 7' S0 L33 FE R B8
A P S PRI PR A S RIS 0.50 /L, LEAN TG Y, 38 052 S0 s
HIFRATER 2L 2 1 AN S 5

FEIRME I AL BRI 0] R S S R AL 5y, B RS s FE IS 2P . (A 20 min b f
TEALBEITE] (B2 (o) )

gi b, SRR TS SR AR B A AR B %A h : pH 5.5 S N 0.04% - AR FEIS [H] 20 min.
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Fig. 2 Effects of processing conditions on tea infusion ingredient and turbidity with chitosan: (a) pH; (b) amounts
of chitosan; (c) time

2.3 EERAE

B F DT B B 2 Ve T A 0 0, 0 P 1 R R 0 (i A« REIR I 2 F45 M 5
LEYAERARL, B S VM R A TR RS . AR Sl PR AR PSR
TEGEAAGT, JLANVEIRTE R 2 L B — MNEMIE R 7 b, 308 ) LA
A FERES B —ANEMGEE RS 2 1y L, X B Tyl M A i h IR &
LRI AR (T2 2 I L RV I AL R I SR A P R A RS TR B
B, FAGRRG TR Z R G, KEEEO, Rl ey s 8 am s A7 23
PR Wy AR, TR AR A L LB

T P R B 1 ANV 5 SRR AR BRI OG, [RIRE L 5  1  Pre IE s 1R 22 D AR G . e 2R
BRI B T A% h R A AR SN pH 4-4.5, BRARBTHY IE AT, RERRRIER
FUTA> F 2 R B EE AR R (B 3 (a) ) o 4251 pH AR T25 L A, 2% b & (AT
pH 2-4 I = RAKT pH 4.5-6, I H A Z MR S 2 LR & 5 5 RN R A2,
TV B E AP A S 2R 2193 S 7E pH 2 4 102.94 mg/100 mL, pH 3 4 117.42 mg/100
mL, {HJ& pH BEINE] 6 I, 2% 2 M) 5 th B D% N 1) 133.86 mg/100 mL, 2 BV
S T DU S PRACEE pH 1R SR D . HRER] pH 2 I, SRR R AR Z R IRR
%, FUIEAEEE pH AREAR, LA As 2 W 98D 52 ma 25 1 ) AR 578 =0 E -

HETARZ M PREYS BB T oKD EA VR Zm e, Fik, &R mn
A PGE FE o FEIR I S 5 Ui 129 2 BT RN B 1 R B, RN T R R
LWy RS DVIETETERE (B 3 (b) ) o PG 3L Tk IR AR I IR B e i
AN, N T IEREAR (AT HRRBTRHEAR) WM. AR IEE A
10.24-7.91mg/100 mL, M ZLEERR 73 At H ) LA W A flee 4k P Yl 2 b R AL V2 e M 6 1 i
BRI S EAIEE N 26.50-25.67 mg/100mL, A2 W& BRI 129.95-122.12
mg/100 mL, [RILESRERYORNE SR H- AT 2 250

TR J PR 17 I TR T 2R A8 A5 U 2 0 RV BE R AR s (Bl 3 (o) ), TRIRRERR i
I 5] ] 46 %6 42 20 min.
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pH 3. WINE 0.11%. ALPE[H] 20 min.

160 100
140
98
i 120
i
%g Z 100 9%
zﬁ% 80 [ —o— KEMm S
’H:[ Y 2y
i EJ 60 | —O— i B TR 94
Y —— FH R
= 40 r o= iFexR |
1 L 92
20
0 Il Il Il Il Il Il Il 90
2 2.5 3 3.5 4 45 5 5.5 6
pH
(a)
140 100
120
o8
H 100 —— W
Sz 2 —o— i B R IR 06
§8 80 —— AR N
= —o— FEER 7
& ? 60 &
gg R o4
% 40
92
20
0 90
0.01 0.06 0.11
FERE (mg /100 mL)D
(b)
140 100
120 ¢
o8
i i
n 100
z 80 § 96 &
s g —— Az q
E” 60 - O R EIER 4 o4
R Y —— R
ﬁé 40 - —O—iﬁj‘lﬁi%i
g g Sy Oo— 92
20
N
O Il Il Il Il 90
10 20 30 40 50 60
B A Cmin)
(¢)
Kl 3 BERRPEG S S AR () pH:  (b) RERRINE: (o) I

of silica gel; (c) time

-

Fig. 3 Effect of processing conditions on tea infusion ingredients and turbidity with chitosan: (a) pH; (b) addition
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C NI T RFFETEIE I o AERERCRAN SE RS A BESR A N, IR 2 A 18.65 % F
23.79%, ZHEIR 53 D 90.97%H1 90.31%.. K2 ESCHRIRIE 2 IR J 2 1y 5 55 1 R &5 5
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Fig. 4 AA content of different treatments of tea infusion: (a) total AA; (b) FAA
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2.5 TSI

K2 OWIELH A ER
Tab 2 The color property of treated tea infusion

ks AL Aa Ab AE

=8 -3.99+0.02 -2.97+0.01 24.14+0.01 24.65+0.01
F A £ -2.89+0.01 -1.94+0.03 16.67+0.01 17.03£0.01
T2 T b T -1.98+0.01 -1.78+0.04 12.85+0.03 13.1240.03

TR SR B I 4k 25 b S Gt 2 ™Y, e, R, U E. K
e, WHERFE NGO, RIMENEA ., RAENRBWENLE. HERRGHEML, ik
MISEERPEAL IS K A s O MR (O A, Fe R R (i, IS AL BE, Aa
M-2.97 BEINF]-1.78, Ab M 24.14 £ 12.85 (K 2) , RIS 2% 0 220 P rIWR Bt
FI Az e RN, X ESRRGBA 0 mE AR RN — 2R,

3 &g

AR SOG4 R A WITE RN 58 SR RE A Rt 3 1k SV AT v IR B A i e 2k, L
PEFFANREAT RO PR SR A e o SRS FLRE A I AR AR 1 ORI O 2 5 6, (HZR BRI i A
RECRRFAEATARIT B, AR A — il Je B ARVt o SR AN [P T vEAS 2R SRR W R AR
BHE B R AN ASK IR R 7%, 2 FLER AN GEA ROHLTH KR, T v W PR A 24 A B 1
MU A A T B s SRR I ) SR IC B 2 W A o o5 S0 S BT 4 5 T 2ok %
DAL BT, T RAE AR SR A MR T3 T A Mkl i v, (EAREE— 201
W5,

S 30k
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Effects of ultra-filtration and fining adsorbents on the
clarification treatment of green tea
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School of Food Science and Technology, State Key Laboratory of Science and Technology,
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Abstract

Ultra-filtration (UF), silica gel and chitosan clarification methods were investigated to study the
clarification effects on the green tea infusion. Their effects on the turbidity and the major components
of tea infusion were shown. The results showed that UF reduce the protein and polyphenol content, as
well as color. The Silica gel and chitosan treatment were effective methods to clarify green tea infusion;
they decrease the haze-active protein significantly, without too much effect on the polyphenol. Also
silica gel and chitosan reduced 18.65 % and 23.79% proline, and histidine amino acid was reduced 90.97%,
90.31%, respectively. The protein after the silica and chitosan treatment was not decreased significantly comparing
to the raw infusion, while UF treatment reduced the protein content significantly. Transmittance of silica gel and
chitosan on treated infusion is above 95.0% and 99.0%, respectively; and decrease slowly with a long storage time.
The chitosan and silica treatment increased the A\a, and decreased the Ab, which means it decrease the
greenness and yellowness of the green tea infusion. The fining adsorbents can clarify the green tea
effectively, while the ultra-filtration not.

Keywords: green tea;ultra-filtration;silica gel;chitosan;clarify.
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