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Optimization of Extraction Process of Tea Polyphenols from Maocha Tea
and Its Effect on Quality of Fresh—Cut Apples

GUAN Qing—-xin, HU Wen-zhong “ ,LI Wan-ying, CHEN Chen,SUN Xiao—yuan, LONG Ya,HAO Ke-xin

(1.College of Life Science,Dalian Minzu University , Dalian 116600, China;
2.Key Laboratory of Biotechnology and Bioresources Utilization , Ministry of Education,Dalian 116600, China)

Abstract ; Using the content of tea polyphenols as the index, the optimal extraction process of tea polyphenols in Maocha was

optimized by response surface test,and freshly cut apples were soaked with Maocha extract with tea polyphenol content of 0,2,

4 ,and 8 mg/mL.The fresh—keeping effect on fresh—cut apples was evaluated by AE,weight loss rate, hardness, titratable acid

content, soluble solids and sensory evaluation. The experimental results showed that the optimum conditions for extracting tea

polyphenols from Maocha were as follows ; Extraction time 65 min, extraction temperature 55 °C , ultrasonic frequency 65 kHz.

Under this condition, the content of tea polyphenols in the extract was 19.312 mg/g.The results of the treatment of fresh—cut

apples with Maocha tea polyphenol extract showed that it could reduce the weight loss rate and hardness of fresh—cut apples,

and also also delay the decline of titratable acid and soluble solids in fresh—cut apples, and better maintain the sensory quality

of fresh—cut apples,4 mg/mL of Maocha tea polyphnol extract could preserve fresh—cut apples well.
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Table 1  Factors and levels of response surface experiment
S
KA A SR ] B H I C B R
(min) (¢) (kHz)
-1 70 35 50
0 80 45 60
90 55 70
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Table 2 The sensory scoring standard of fresh—cut apple
bR

BT VPSR SHE(5)
e (LRERIEEI Ty W i 4] 8~9(fI)
(03) G BORT e WA S 4~T()

8RR A B S TR B 1~3(22)

- SERRAF IR, F LI 8~9
(04 ERER FAULBTA 4~7
RAFRAYIR , B 1~3

g PSRBEED SR 8-
(03) R, B h i 4~7
i BB , AT £ 1-3

1.3 HiEsE

X S 56 Bt A9 B 5 25 2R >R A Origin 8.0 F1 Design
Expert 3R #4757 1. P <0.05 RVoRZEFWE,P <
0.001 TR 257K W3,

2 FER55Hh

21 REIZHERDPRSHEIENTIM

211 REEEX BER SR HE
T, 255 22 W 14 & 1 W A S 7 I () Y SE 4 5 S 1
THE T FER AT, 288 55 B[R] 2 80 min, Zx 2 My i &

126 20194 52341

TEHM

HLIA B e K AH (17.876 +0.028) mg/g, BRI I 45 T
% , 3% T B AR S I Tl s 4, 25 LN AN I 9 I
At B AR A B O, S B0 T AR RS N , kY B
Y, A% B BE 1 BE RP T, SRR T 2 e
B, HETE 5| LA N RS A sk nl LA RO
PRSI 2 i 20 200, e {57 F 20 200 40 i [a] jt vp 10 5% 22 1
AR SR R A A] R B D R A B )
SR 105y TR, R 2 Wt S N R T
At A kA E AL R i o BRI, R B RS [R] A
SE-H 80 min,
19.0
18.5¢
@0t
E 175t
ﬂéﬂ 17.0F
= 165
Y
¥ 16.0F
15.5¢
15.0

"~

e

-——

20 20 60 80 100
PRI 1) (min)
FT BRI R B AS h 25 22 ) & f 2
Fig.1 Effect of extraction time
on tea polyphenol content in Maocha
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on tea polyphenol content in Maocha
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Table 3 Design and results of response surface experiment

S A B c KL

(mg/g)
1 1 0 -1 15.123
2 0 -1 -1 15.347
3 0 1 16.960
4 0 0 0 18.118
5 0 0 0 17.477
6 0 1 -1 14.677
7 0 0 0 18.449
8 1 -1 0 14.505
9 -1 -1 0 15.407
10 0 0 0 18.487
11 1 1 0 15.530
12 -1 0 -1 15.950
13 0 -1 1 14.400
14 -1 1 0 15.720
15 0 0 0 17.677
16 -1 0 1 15.526
17 1 0 1 15.298
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Table 4 Response surface model analysis of variance

SR PR AmE XI5 FE P

i 29.76 9 3.31 15.76  0.0007

A 1.71 1 1.71 8.14  0.0246
B 2.16 1 216 1028 0.0149
C 0.15 1 0.15 0.7  0.4294
AB 0.012 1 0.012 0056 0.8204
AC 0.09 1 0.09 043 0.5344
BC 2.61 1 261 1243 0.0097
A? 5.26 1 526 2505 0.0016
B? 6.54 1 654  31.15 0.0008
c? 8.85 1 885 422  0.0003
B2 1.47 7 0.21
el 0.65 3 0.22 1.05 04621
a2 0.82 4 0.21
B 31.23 16
B RE R 0.953
ﬂ%fj;z%%ﬁ 0.8925

adj

222 RAUHRECT 2 a0 60 AL RIS UE 8 A i L
LS 21 26 25 92 U 22 1 19 e A8 T 220 - SR IO
[G] 63.2 min, FEHURFE 56.25 °C , #8H #iE & 66 kHz,
TEIZAAE T $2 B 25 2 9 & & Wi o (18.160 =
0.011) mg/g. KIS EAE R K il =Kot ty
BAE  ARPEIRATE B AT AT, B TE PR HCE RO - $ B (]
65 min, FEIPGELEE 55 C AN 65 kHz, -2 T
S FTAFAY R 2 W S N (19.312 £0.009) me/g, W5
TRUINAEL o 15d T T e 1 T T A DL AR PR BT 2=
BORbA A2, A PR o

23 EFFZHMEDYNHEYVFERRELRAFMN
231 BASATZ Wy R OCY) X DTS 2R (A 25 (B Y 2
W DTN ) AT T 2 S LA L B
HOE EEAR , (A2 1H AE SRoRFEM BORE ) B AR L AR
BEo W 4 Jros, X AL RN 2 mg/mL Kb B 21 S DS
B AE {EBERE TR (8] B4 2E 1 0, 22 A8 AU TR BE RO,
TMi 4.8 mg/ml B A28 2 B $ M) A BRZH 7R I 5 U] 1)
B AE AR 28 X U] B AR 2 W P U IR
WAL FEIEZE T EEDISE IR AR {E 1R B, 76 A,
4 .8 mg/mLALPHZH 6 PSR B9 AE {E AR T X B 41 H

5 -
4}
3 -
m
i ——2 mg/mL MC
——4 mg/mL MC
1t ——8 mg/mL MC
0

a6 8 10 12
PR 5] (d)

B4 BRRZWHATEEIISER AR 19520
Fig4 Effect of tea polyphenol extract of
Maocha tea on AE of fresh—cut apple
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Fig.5  Effect of tea polyphenol extract of Maocha tea

on weight loss rate of fresh—cut apple
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Fig.6  Effect of tea polyphenol extract of Maocha tea

on the hardness of fresh—cut apple
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Fig.7 Effect of tea polyphenol extract of Maocha tea

on titratable acid of fresh—cut apple
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Fig.8 Effect of tea polyphenol extract of Maocha tea
on soluble solids of fresh—cut apple
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