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Tab.1 Sensory quality changes of green tea beverage during sterilization and storage
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Tab.2 Effect of different types of sugar on taste of green tea beverage during sterilization and storage
4 C I 38 CIHi
AR e S KIAHT KR JT ACIE %
28 d AR/ % 28 d AR/ %
pUyiid 2.50 £0.00*  3.00 +0.31* 20. 00 2.00 =0. 20° 33.33 1.50 +0. 00* -50.00
JERE 1.25£0.27°  1.00 +0.20" -20.00  0.50 +0.22¢ -50. 00 0.50 +0. 40° -50. 00
LS E e 0.75 £0.25%  0.50 +0. 14° -33.33 1.00 +0. 14" 100. 00 0.75 0. 22" 50. 00
B 1.25+0.30°  1.00 =0.83" -20.00  0.50 +0.00" -50.00 0.50 +0. 23¢ -50.00
HIEWE 2.00+0. 14> 1.00 +0.47" -50.00  0.75 £0.00° -25.00 0.50 £0. 10° -50. 00
PO 1.50 +0.00*  1.75+0.11¢ 16. 67 2.50 +0.20" 42. 86 2.50 +0.20" 42. 86
s 2.50 £0.42"  2.25+0.20° -10.00  2.50 +0.41" 11. 11 2.50 0. 26" 1. 11
RS B R 2.75+0.17°  3.00 +0.00° 9.09 2.50 +0. 30" -16.67 2.00 +0. 40° -33.33
bl 2.00+0.36°  2.00 +0.00° 0. 00 3.00 +0.23° 50. 00 3.00 +0.58° 50. 00
T 2.00£0.00°  2.75 £0.00" 37.50 3.00 0. 28° 9.09 3.00 0. 30°* 9.09
pUyiid 0 +0. 00* 4.75 +0.09* - 5.00 £0.37° 5.26 5.50 0. 20 15.79
R 0+0.00° 4.50 +0. 15 - 4.50 +0.00° 0.00 5.00 £0.34¢ 11. 11
EAUS e 0 £0. 00* 4.25+0.21" - 4.50 £0. 00° 5.88 5.25+0.47" 23.53
ES 0 £0. 00* 4.00 £0. 18° - 4.50 £0.10° 12.50 5.25+0.00" 31.25
AR 0 £0.00° 4.50 +0.30" - 4.75 +0. 50" 5.56 5.50 0. 41° 22.22
puyli] 0 £0. 00° 0 +0. 00° 0.00 0. 00 =0. 30¢ 0.00 0.00 0. 57d 0.00
R 5.00£0.19*  5.00 0. 30" 0. 00 5.00 =0. 00* 0.00 5.00 0. 44° 0.00
fiilia E R 2.00 £0.16"  1.50 +0. 13¢ -25.00 1.75 £0. 00° 16. 67 1.50 +1.00° 0. 00
PR 5.50 £0.23*  5.50 £0.26° 0. 00 5.50 0. 13* 0.00 5.50 +0. 83° 0.00
A 2.50 £0.20"  2.50 £0.20° 0. 00 3.00 0. 55" 20. 00 3.00 £1.22" 20. 00
oy 7.50 £0.00>  6.00 +0. 13¢ -20. 00 5.50 £0.31° -8.33 5.25 +1. 46" -12.50
HEAN 8.00£0.13*  6.25+0.40" -21.88  6.00 £0. 00" -4.00 5.50 0. 88° -12.00
L2 NAIUS ET R 6.50 +0.38°  6.00 £0. 17" -7.69 5.75 +0.00" -4.17 5.50 0. 26 -8.33
S 8.00 £0.20°  6.50 +0. 30" -18.75  5.50+0.14° -15.38 5.00 0. 00° -23.08
AR 7.00 £0.00"  6.00 +0. 00" -14.29  5.50 £0.57° -8.33 5.00 £0. 98¢ -16.67
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Color changes of sweetened green tea beverage during sterilization and storage
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Tab.3 Chemical composition changes of sweetened green tea beverage during sterilization and storage

HHE

4 CIEHE 38 CIVji
(3% eSS KIRHT K5 A/ %
28 d AR/ % 28 d AL/ %
Xt AR 0.73 £0.05*  0.70 +0. 06" -3.03 0. 68 0. 00" -3.84 0.67 £0. 03" —4.40
s 0.73 £0.01°  0.72 +0.02° -1.10 0.71 £0. 06 -1.67 0.69 +0.01" -4.86
KL bR 0.71 £0.03"  0.69 +0.07°¢ -2.12 0.69 +0. 04" -0.87 0.68 +0.07" -1.44
Sk 0.73 £0.06*  0.72 0. 15° -0.83 0.71 0. 02° -2.08 0.70 £0. 09° -2.78
AR 0.71 £0.11*  0.71 +0.20" -0.84 0.70 0. 06 -1.13 0.70 0. 11* -1.55
X R 0.11£0.07¢  0.11 0. 02" -2.66 0.09 £0. 16" -14.55 0.09 +0.07¢ -22.73
s 0.12 £0.06"  0.12 +0.08" -0.82 0.12 +0.02" -3.31 0.11 0. 06° -8.26
B ER 0.13 £0.09* 0. 13 +0. 36 0.76 0.12 +0. 09" -9.85 0.11 +0.08" ~13.64
bk 0.13 £0.16*  0.13 +0.21° 2.29 0.13 +0.18* -3.73 0.13 £0. 10 -5.97
A b 0.13 £0.13*  0.13 +0. 66* -0.76 0.12 £0.09" -4.62 0.12 +0. 23" -6.92
pogi 0.01 £0.11*  0.01 0. 00* 12.50 0.01 £0.03* 0. 00 0.01 =0. 00 22.22
s 0.01 £0.04*  0.01 £0.07* 0. 00 0.01 +0.02° 12. 50 0.01 +0. 04 50. 00
SR IR 0.01 £0.02*  0.01 0. 06" 0.00 0.01 0. 02° 0. 00 0.01 +0. 05° 50. 00
Rk 0.01 £0.01°  0.01 +0. 04* 0. 00 0.01 +0. 05° 14.29 0.01 £0.07* 57.14
A 0.01 £0.01*  0.01 +0.01° 0. 00 0.01 +0. 09* 28.57 0.01 +£0.01% 71.43
o sl 0.11 £0.04*  0.10 +0.01* -1.89 0.10 £0.01° -1.92 0.10 £0. 00 -2.89
s 0.11 £0.01°  0.11 0. 02* 0.95 0.10 +0. 06" -7.55 0.10 £0. 05" -8.49
e EX S 0.11 £0.00°  0.11 +0.01° 1.96 0.09 +0.00" -10.58 0.10 £0. 00" -5.77
Fhl 0.11 £0.01*  0.11 +0.02" -5.56 0.10 £0.01* -2.94 0.09 +0.03" -8.82
2 A 0.11 £0.03*  0.11 £0.01* -2.83 0.10 +0.01b -6.80 0.09 +0. 06" -11.65
=3

) — B AN ] b 2 22

KK (P <0.05)
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Tab.4 Catechins change of sweetened green tea beverage during sterilization and storage

4 CIE 38 C I
ILEREA 5 ik KR KW AT/ %

28 d AL/ % 28 d AR/ %

it 0.08 +£0.01°  0.04 £0. 00° -42.67  0.03+0.01" -41.86 0.02 +0.01" -48.84

R 0.10 £0.00*  0.08 £0. 05 -24.24  0.06 +0.00" -25.33 0.06 0. 02° -26. 67

EGC E i 0.09 +£0.01>  0.06 +0.00" -32.56  0.04 £0.05" -34.48 0. 04 0. 00" -32.76
B 0.09 £0.00*  0.07 £0.02* -27.17  0.05+0.01" -26.87 0.04 +0.00" -34.33

A 0.09 £0.03"  0.08 £0.01" -33.72  0.03 £0.01° —42.11 0.03 +0. 04 -45.61

it HE 0.17 £0.07°  0.10 £0. 00° -40.61  0.10 0. 06° -3.06 0.09 0. 00" -12.25

HEA 0.17 £0.04">  0.10 £0. 04° -38.10  0.10 £0.00" -4.81 0.10 0. 03* -6.73

EGCG EZ S 0.17 £0.05">  0.12 +0.07" -30.99 0.11 +0.07° -5.93 0.10 +0. 08* -12.71
i 0.19 £0.07*  0.12 £0.00° -35.60 0.12 0. 09" -4.07 0. 12 0. 08" -6.50

GiEsLi 0.16 £0.00°  0.10 £0. 05° -40.63  0.09 £0.00* -4.21 0.08 +0.05° -13.68

X iR 0.02 £0.02">  0.01 +0.03" -23.53 0.01 +0. 03" 0.00 0.01 +0.07* -15.39

R 0.02£0.07°  0.02 £0. 04 -16.67  0.02 +0. 00" -20.00 0.01 0. 00* -30.00

EC EE S 0.02+0.01*  0.02 +0.02" -22.73 0.02 +0. 00 -5.88 0.02 +0. 06" -11.77
Jom 0.02 £0.05*  0.02 +0.00° -20.83  0.02 +0.04" -15.79 0.01 +0.01" -26.32

HIH b 0.02£0.02*  0.02 £0.01° -23.81  0.01+0.05" -12.50 0.01 £0. 00* -37.50

oy 0.01 £0.07>  0.01 +0.08" -21.43 0.01 +0.01" -18.18 0.01 0. 02° -36.36

HERH 0.02£0.01*  0.01 +0.06° -29.41 0.01 £0.00° -33.33 0.01 +£0.01° -41.67

ECG 2 0.02 £0.02*  0.02 £0. 03" -16.67  0.01 £0.06* -6.67 0.01 £0. 07* -13.33
How 0.02+0.04*  0.02£0.01° -25.00  0.01=0.03* -26. 67 0.01 0. 03" ~40. 00

B 0.02+0.02*  0.01 £0.07° -29.41  0.01 £0.01° -41.67 0.01 +0. 00* -58.33

[ B PR ) 4 22 381 i 5 /KOF (P <0..05)
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Effect of Different Sugars on Flavor Stability of Green Tea Beverage

WANG Jiegiong"?, YANG Yue>’, YE Qingqing'>, WANG Fang’,
ZENG Liang', DAI Qianying”*, XU Yongquan®~, YIN Junfeng’
(1. Tea Research Institute, Chinese Academy of Agricultural Sciences, Hangzhou 310008 , China ;
2. College of Food Science, Southwest University, Chongging 400715, China;
3. State Key Laboratory of Tea Plant Biology and Utilization, Anhui Agricultural University, Hefer 230036, China)

Abstract; The poor stability of flavor during shelf life has been one of the main factors restricting the
development of green tea beverages. Therefore, in order to improve the flavor stability of green tea
beverage during shelf life, the changes of the sensory quality and the main quality chemical composition
of green tea beverages supplemented with different sugars such as sucrose, maltose, fructose, and glucose
during high temperature sterilization conditions (135 °C 15 s) and storage process (4 °C and 38 C, 28
d) were analyzed, and the potential mechanism was also discussed. The results showed that green tea
beverages underwent significant deterioration in flavor quality during high-temperature sterilization and
storage process, and supplementing with different sugars helped to increase the quality stability of green
tea beverages. The addition of sucrose in green tea beverages was more stable in sensory quality and
appearance color and the addition of sucrose and maltose in green tea beverages was more conductive to
maintaining the stability of flavor and main flavor components. Based on the analysis of flavor change
mechanism of green tea beverages, we found that sucrose, maltose, fructose and glucose had protective
effect on EGCG under the condition of high temperature treatment, and maltose had better protective

effect. In summary, adding sucrose and maltose can improve flavor stability of green tea beverages.

Keywords: green tea beverage; sugar; storage; flavor stability; catechin
(DTS R )

(E#% 48 W)
range of phenyl ethanol and phenylethyl acetate sited from 6th to 14th day during fermentation, and then
stabilized. Comparing with AR2000 and pectinase, the enhancement of target esters by Hanseniaspora
uvarum and Pichia fermentans extracellular enzyme was better. The enhancement of ethyl octanoate was
nearly 3 times of the possible level of the respective glycoside hydrolysis. The improved content of phenyl
ethanol by Hanseniaspora uvarum and Pichia fermentans extracellular enzyme was greater than the
possible level of the respective glycoside hydrolysis, and the content of phenylethyl acetate in the end of
fermentation by Hanseniaspora uvarum and Pichia fermentans extracellular enzyme was nearly 2 times of
the level in control. During grape juice fermentation treated by Hanseniaspora uvarum and Pichia fermen-
tans extracellular enzyme, the enhancement of ethyl octanoate and phenylethyl acetate was mainly at the
promotion of yeast ester metabolism, and the promotion effect was much stronger than the hydrolysis of the

respective glycosides, so yeast extracellular enzymes are helpful to produce relative wine esters.

Keywords: wine; simulated fermentation; yeast extracellular enzyme; ethyl octanoate; phenylethyl ace-

tate
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