1162

VLA 2E4R ( Jiangsu J.of Agr.Sci.) ,2016,32(5) :1162~1170
http: //www.jsnyxb.com

ENTIERY]
doi : 10.3969/j.issn.1000-4440.2016.05.033

%518 W Bt £ BE

kehdh, @ —, MEHt
(VTR 2= RN S A W AR 22 B Wi BT 310058)

— R % B RETEAS A PR e g T

[T]. 7340 3% ,2016,32(5) : 1162-1170.

EFZREE PRI A

E. AR SE WAL BEXT 2577 I PR EEVE R0 AN 430 T W FHE 25 32 I LR R & im InE R & i 3k
S AR ERNECE I 5CBE 2RI E LR ( PVPP) AR BT 21 4k 25 W [ Zb B FEAT X L, 25 2 WL P38 15
d J5 3 BRI BRFRIAL R B Z 28 R FILZE R (EGC) JLASE (C) RILAEK(EC) REETFILEREKETF

FRfiE (EGCG) JLRZE BB (T-C) BN B E £ 5 (P<0.01),
ZAbFE (324, 71 mg/L) >Z5T A0 FE (155, 08 mg/L) >PVPP 4 FH (47.52 mg/L) .

AU AL P> AT 22 AL F, i A P A0 R o g

BILEZE G X (477.99 mg/L) > K47 4
X} A FE N GE SR PVPP AL 3>

THARAR R 1 3 Fp Ak B2 MG T 3 2 5, S

MR 60 min PREECR b, al AR B AR B 28 h LS R MRTER T A 2005 2512 B9 ML 5

KR AR, W, AR it
hESES, TS275.2 XHkERIREG: A

NERS:

1000-4440(2016)05-1162-09

Preservation of tea infusion by tea waste adsorption
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Abstract: In order to explore the fresh-keeping effect of tea waste adsorption on tea infusion, the catechins and caf-
feine contents, chromatic value, light transmittance and amino acid content were measured and compared with those by
PVPP adsorption and lignocellulose adsorption. PVPP- lignocellulose-,and tea waster-treated tea infusion and CK differed
significantly in epigallocatechin (EGC) , catechine(C) , epicatechin (EC) , epigallocatechingallate (EGCG) and total cat-
echins(T-C) contents after 15 d of storage. Total catechins content follwed the order of CK (477.99 mg/L) > lignocellulose
treatment (324.71 mg/L) >tea waste treatment ( 155. 08 mg/L) >PVPP treatment (47.52 mg/L) .PVPP showed the best
improving effect on the color of tea infusion, followed by tea waste and lignocellulose.The amino acid content in tea infusion
by tea waste treatment was higher than those by other treatments, and the transmittances were close in three treatments. Six-
ty-minute adsorption by tea waste achieved the best preservation effect, keeping the catechins in tea infusion as much as

possible to improve the quality of tea appearance.
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ST PVPP (SCHRRE Z A7 M e i ) S —Fh 2 28
AR R57), R T 32 T R B 2 B 255 ARk o
AR A e e ) s AR R £F 4k R Al H AT ST
L IR B 55 T
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PERAVIORMR S PR RE TR IS R P

it

L1 A AN ES
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% JL & £ ( Epicatechin, EC )., JL &% %
(Catechine,C) \ R E T ILAR K E TR (Epi-
gallocatechingallate , EGCG ) | FEEETILEZE( Epi-
gallocatechin , EGC) .3 JLZE R % & TR g ( Epicate-
chingallate, ECG ) | ¥% & T JL 4% % ( Gallocatechin,
GC) B FILEREE TR (Gallocatechin,
GCG) . JLAs Z R ( Catechinsgallate , CG ) F1 M ME 5k
( Caffeine , CAF) T Sigma 2\ Al , 4l BE )4 99. 9%,
CNE B KR A, W T Tedia 28 7], H
PR R o B el

DFT-100 % 100 g =& =00 7 GE M ML (IR
W T AR KM AT BR 23 7] 7 it ), DKS-28 U H, FAu 1 it
K5 (BUME RALSALA T 7 ), HZ-9212SB 7K
IR IR 4% ORI K SEI0 B2 A FRA 717
fit) , Konica MinoltaCM-3600d 435 Il €6, 4% ( &5 R4
FAEETEAL, 5 HE LC-20A ) 28028 UV/VIS 4£4hr]
WAFEICRE T (T JERML AR A FRA R ™) o
1.2 WRB AR #l &

AU o R AR I O, HOREAE 0. 45~1. 00
mm (45 10 g, A 450 ml 37K, JEA 100 °CHH iR
KU E IR 45 min (4 10 min #E5) 1 1K) . B4R
SR & B AR U 2R 45 CRIRHE TS
1 95% LB, H T 28 KA LBk i, 45
CARMRHE T2

PVPP il % o PVPP ¥y K B 4E KK 6 h,
RZEBKE RN 6,3 5 IR L BRI 24 h
Ja OB e Wl 57K A (4% 15 i) BEAS
Nk, PR VEZRTC SRR, A 5% HCL 3 2 ~ 4

h, ZEIKPEZE 1, FEINA 2% NaOH 1231 2~4 h,
KEE A, g R TR, BB,

AR YR i 55 USRI AF 4 2% BEFELES
eI, 3L 0.45 mm ii; JH 2 54K FUAY 0.1 mol/L
NaOH ¥R 7 d J& , 22K Pk B WOC &, 15
0.1 mol/L HC1 21 12 h Ji7 , 2K BE E i, 95%
LBEARELYE BT O, P ZE 8 KO £ BBk, 45
CAGRMET .

1.3 FiZWH&

PEAFEBERE G 1 mm G, LA 1 g 54 100 ml
KB EEBIR A, 80 °C /KA 15 min, & 5 min Hii 30 1
KRS HIER A,

1.4 AERMHEIEE LR E S RENLIRE

TR S g A5 K LF4E 2 F PVPP BT
500 ml EEZEHETEIRH, A 400 ml 5%, F 25 €K
WHEEIR G s, L 150 o/min B 5% 3 98 % W fft 6
h, W58 UK 25 e H

FEA TR B A4 A B S (551 7028 F 50 ml H
FEHEIU R, S H 2 3% 5 0 .3 d.6d.9d 12
d 15 d 6 A PRAEER ] LUK 20 B AL BRI A5 7R N
XTRR WEHEIE O % B, S R 120 s J5, B F 40
CJZHTHE IV, Fie 15 8 14) A e R[] S50 BSOREAG
1.5 Z5iE 7 [5) R B et i) ) 4R B R SR % L

GHREL 6 A%, B 5 ¢, 43 & T 500 ml
HEZEHIEIHR T, A 400 ml 2537, T 25 °C /K 1H I
PR # 1, L 150 v/min B85 3 4% 35 W B, 43 5] W o
10 min .20 min .30 min .60 min.180 min 360 min, &
25 B A B ) SR 1 A A X B (R o R A Ry
0) o MM5ERUE A g H

FEA ] B A RS 255 17 3¢ T 50 ml HFEHE
TN B A BEA 5i E 0 d 3 d6d.9d 12
d 15 d 6 APREFETR], LUA 2800 B AL 3 2R A1 R
XTRR REHEIE O 2 B, S R 120 s J5, BT 40
CJZHTHE IV, Fie 15 5 14 A S F ) S50 BEOREAGE
1.6 H@mKENSitERE
1.6.1 JLFEZ wwekEAEale  JLZKZE KLnHE
PR o 0 o UK 3k 0,45 pum BE B, T
HPLC 2387, % 5 LC-20A i S0 A (1% 4
Agilent TC-C18(2) 43 #1#E (4. 6 mmx250.0 mm, 5
pm) , 5 25 °C, Kl 3 K 280 nm, Y # 1.0
ml/min; W BT A A N 0.5% UK BE R +3. 0% 2 i +
96. 5% R L4IK , LB AH B A 0. 5% VK 2 +30. 0%
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A EE s o IEE MR L @R, TUE I FR sk
FRIE ;b IE(E R 8 AR, AR RR i AR g,
O A FORAE R L SE B, R B 25 G T 4R
Fr, A0 2] 180 fRUK M4ELT (ho=0) £ #& # (ho =
90) \H4k LR (h°=180),

1.6.3 RAmE 2 (I HE = @ik (GB
8314-2002) 1l 5E .
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RS, K P 460 nm, £ % L LG
1 em, PIZEIRKNZH,

1.65 XmeFEshhFERAGEST Kt
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KA R G EEA, B BR 2, KR4 R
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0 HL A S B0 A W o6 A B A 285 W% oRF Ach B8 ) ot B
BTN 25 5 (P<0.01) o A Z W Bt b B 4 5%
D AEW R R P 2R B (L (ED) G RIS, 76 15 d
TF LS H L AEFRAR T 18. 61548 3 Rl Fff 57 b
PSR LA BIFEAR T 6.00.6.70.2. 68, 25 %%
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MG = T 90° B 2517 = ¥ gt eIV olad 72
R RE A RRAR , A2 I I (0 B th B o TR
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Fig.1 Dynamic changes of catechins and caffeine concentrations in tea infusion
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Fig.2 Dynamic changes of chromatic value of tea infusion treated differently during storage

R1 FRBETUHNFER

Table 1 Kinetics model of color changes for tea infusion treated differently

FLR I A — G S AR
b3 ENER D SEE

EH E(dh) R? EH E(d™) R?

Xof HR L 72.83 74.22 1.149 0.961 74.13 0.014 0.957
a 11.55 10.69 -0.840 0.954 - - -

b 40.83 41.28 -1.432 0.966 40.68 -0.048 0.931

he 86.35 86.19 0.621 0.973 87.29 0.006 0.976

At L 87.71 89.22 0.300 0.739 89.60 0.003 0.735
a -0.09 -0.58 -0.114 0.596 - - -

b 32.19 30.20 -1.150 0.904 29.12 -0.054 0.915

he 94.86 100.19 0.170 0.968 99.70 0.002 0.968

KRG L 87.71 87.24 0.410 0.958 86.64 0.005 0.957
a -0.09 -0.11 -0.134 0.868 - - -

b 32.19 30.92 -1.258 0.933 29.20 -0.059 0.896

he 94.86 94.67 0.357 0.937 94.20 0.004 0.939

PVPP L 87.71 91.96 0.147 0.820 88.68 0.004 0.937
a -0.09 -2.35 -0.030 0.402 - - -

b 32.19 19.39 -0.467 0.874 19.14 -0.029 0.911

he 94.86 96.41 0.405 0.934 99.45 0.002 0.818

HWMHAE B2 AR S B SR MR E 5, RO A MR R R & R B S TR R 4E R AL
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F2 MEHBIFRAERETN
Table 2 Changes of light transmittance of tea infusion treated dif-

ferently during storage

e el EHH(%)
(d) MR AR ASREF4EZUME VPP UL
0 88.24A 88.72A 88.78A 88.44A
3 70.36B 78.28A 79.13A 78.28A
6 57.85B 77.86A 77.99A 76.97A
9 50.97B 74.53A 74.36A 73.63A
12 43.86B 73.63A 73.06A 73.57A
15 32.48B 69.29A 70.20A 70.04A

AT B G AR S FREFRORTE 0.01 KF 2R R,

R3 PEHBEFEFEERRETL

Table 3  Changes of amino acid concentration of tea infusion
treated differently during storage
g S i FHEIRYE FE (mg/ml)
(d) APEE VR ATREFAEKUEM  PVPP L
0 0.40A 0.40A 0.40A 0.37B
3 0.42A 0.34B 0.35B 0.33B
6 0.50A 0.33C 0.35B 0.33C
9 0.49A 0.38B 0.39BC 0.40B
12 0.37A 0.32B 0.32B 0.28C
15 0.30AB 0.33A 0.29B 0.28B

AT B A RIRE FRERRTE 0.01 KF B2 R 3,

FFN PVPP 4bFH(P<0.01)
2.5 FERMEEZILZZRXRMHEESETH
Rl 3 S AR B 1 2R AR I e [B] JLAS 28 AN
WP R 5 e AR R B I 3 T AR ]
RN RILAS R & A WAL, & 45 B B4 Ab 24 1)
BULAS R &5 22 SRR MBS Tt R i AT, &
25 W 56 Ak P R Wz B B[] 458 e A B (10 min .20 min)
(257 J8 L2 2 fr i G T B, B J5 A (9] W2 R et 1)
ARER B LS R S R AWE N, R4 LA R 4L
1, GC 5 C & RAWIEM, EGC Ml EC & i7E
figfE st B AR AR R, EGC 35 5 5 P SE 14 0 5 9/
kT EC & AL AR A i, EGCG I
ECG T Efffrl it h — H R R IUEH, X 5IL%
ZIE bR E—2, B EGCG Ml ECG 7E45 1 v i 28
TRLAREff o & A A TR LAS . GCG 5 CG
FRIEAEE L R L (HER R TR,
3 15 d J& , RLW AL FEAG 2537 LA R 28 5 )y

R T A OIAH, ZRE WM 10 min 203 AYIE
FEADLA R S SX I B 255 iR R LAR &
S BEL T X R (P<0.01) 5 Bt 20 min AbFE 5
B 10 min ZLFEAH L, EGC \EC \EGCG .ECG .CG %
IR EES MEEAIILAEMBILAR G & B E
TR 10 min Zb38 (P<0.01) ; W B 30 min 4b B
ARG AILIR RZ A oy S MR LAE R & i 5 W
20 min AbFRTG B 2% F (P<0.01) ; 5 W[ 30 min
ACFEAR EE , W B 60 min ZbBR I AS 1745 41 00 S A B
B B 180 min 360 min A0 FH, Y R B[]
K, 8 LA F A o0 5 i 38 o 2 (0K T R s 1) 4 i A
Ab B
2.6 FERMEFEZEETL

FH Pl 4 m] it B B L 6 B A Rl
HE TR o [EA b (E 5 T THEa % 0% F Ak 2
B[R] G £ B SR AR Ab G B BN | R i RS e
MR, WK 1S d U, A AR LT TR, B
W R 60 min 180 min AR HUR AW, L HEK
TP 6 B IR i 3 AR ( P<0. 01) 5 X RR 257 FIIR
B 10 min 20 min 30 min AY25%% , FENE 15 d )5 ,a
{H7E R IE(E , BB LR B MW &L, 1 W B 60 min LA
WA a EAUVR R TUE , A IRRHR S £ A3
] b 26 5 Y IR 3 i 2 7K VAR i 2 BfF s ]
A0, b AEWN R 60 min DL FAYZE G R R T
90°, TEMJE 15 d J5 S IR B R €, 17 VR BFF AeF 1) 958 2 7
R hefH/INF 90° , E2AEE A ] UL, KB 60 min LA
F L ARTFRGH AN,
27 FEBRMEFRFELRTL

MR 4 AT LU 0 ) 45 A 328735 6 %
B, 15 d Z )5, BRI 30 min 4L
Ah A HRES 138 6 R34 1B E E TXIR (P<0.01)
BB RIS, 2503 R . I 60 min LA
AN A BRI 60% LA b 2K 15 HUE
B,
2.8 FERMEFZIEERKETH

A3 T W B Ach B T A 8] 5 2 R vk
SEHEINE D8 /IN AN TR) W B B ) Ak B 22 ] 2% S 51
(£5), W5 15 d J5, WM 20 min 2038 2% % 2
FLFR YRR (0. 38 mg/ml) 5 3 i T Hofh b B A0 Xt R
(P<0.01) , Ho Al 4% ih 2 7] 22 35 92 vk 1 G Wb 3% 2%
S, B 180 min Ab HE Y G 3 R Wk (0. 29
mg/ml) A,
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EGCGH#J¥ (mg/ml)

ECGH& % (mg/ml)

T-CH& & (mg/ml)

0.26 m
3 6 9 12 15
i [ (d)

0.405
0.324

0.243

0.162
0.081

024

0.18

3 6 9 12 15
A ] (d)

—m— [0 min; —e— W10 min; —e— WZf20 min; —w— I [f30 min; —e— W60 min; —a— W[ 180 min; —»— W [f360 min

B3 FERMEFZOREREDILFRLMMEEERESHEEL

Fig.3 Dynamic changes of catechins and caffeine concentration of tea infusion adsorbed by tea waste during storage

3 3

2R ORBUET4E R PVPP W B 257 A i
SERIRY], PVPP WL B A BT 25 17 9 S WA 3 B
WASEEE ] B S 2 LR R AR B B
Xt PVPP AR B fif P25 o W% B ] LA £ B B 22 )L
FRRIE LT A R 2 AL A ot 2T 2 2 Wi
IRXIZR AL 2 5 OB 55  (HRER B AL 2 1Y
JLZRE o SR, AT 4 8 AR RCRAR , HH AT 21

T ELIRR SRIRS S, S A R et X 2
AT L A FH 255 i W o st A5 32 A D L R e 1 B LS
=98

fift HASHEE W 60 min 758K 15 d IS 2 LAS
FUE NXT IR 70% LA b 2R AR (L) (LLak (0 )E
(a) ECHERE (b) MR (he) 28 Ab B 2508/, 4%
Wi GHRAE 60% Lh b, 28 I WO W i w . B
U, )2 o %) WO 28 B T8 5 1 T 300 i) 7 O
e ELIEER:ON



T R AR S A R REAE AV DR A e B o 1169

104 ¢ 161
96

88

LfH

80

72+

105

98

91

hefg

84

77

13 1 1 1 1 )
6 9 12 15 04 3
Al (d)

6 9
RF1a] (d)
—m— [0 min; —eo— W[ 10 min; —e— WZRF20 min; —w— WZF30 min; —e— W60 min; —a— U180 min; —»— U360 min

E 4 AEKRHEELEZHEEEHSE

Fig.4 Dynamic changes of tea infusion chromatic value of tea infusion adsorbed for different time

R4 FERMEFRZCEBAEELRENL

Table 4 Changes of light transmittance of tea infusion adsorbed by tea waste during storage

O 4% Ef 1) IR (%)
(d) bor WEHE10 min B 20 min UEMF30 min WRME 6O min  WEMF 180 min  WZBH 360 min
0 88.24AB 88.72AB 88.79A 88.58AB 88.03B 88.31AB 88.72AB
3 70.36D 67.87E 72.78C 71.51D 76.86B 78.28A 78.28A
6 57.85C 55.72C 63.24B 58.46C 76.93A 77.34A 77.86A
9 50.97F 48.50G 61.71D 57.68E 65.07C 71.68B 74.53A
12 43.86D 45.19D 61.49C 42.89D 65.07B 70.66A 73.63A
15 32.48E 42.15D 54.07C 33.67E 61.39B 67.45A 69.29A
[ TEUE S AR RS F-RERRAE 0.01 AP F 2253,
x5 FEEMEFRICEAESERSETH
Table 5 Changes of amino acid concentration of tea infusion adsorbed by tea waste during storage
W SRR (me/ml)
(d) oL WHE10 min R 20 min  DEMF30 min DRG0 min WM 180 min  WEHF 360 min
0 0.40C 0.38C 0.42A 0.39BC 0.44A 0.42A 0.40B
3 0.42A 0.39AB 0.42A 0.38BC 0.35CD 0.36BCD 0.34D
6 0.50A 0.40B 0.42B 0.37C 0.36C 0.35CD 0.33D
9 0.49A 0.39C 0.41BC 0.40BC 0.42C 0.40BC 0.38C
12 0.37A 0.31C 0.39A 0.32BC 0.33B 0.31BC 0.32BC
15 0.30BC 0.32BC 0.38A 0.29BC 0.30BC 0.29C 0.33B

AT B G A IR S FRERORTE 0.01 KF 2R B3,
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