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Optimal Infusion Conditions for y-Aminobutyric Acid Instant Tea

XU Yong-quan, YIN Jun-feng, TAN Jun-feng, YUAN Hai-bo, LIN Zhi™
(Engineering Research Center for Tea Processing, Tea Research Institute, Chinese Academy of Agricultural Sciences,

Hangzhou 310008, China)

Abstract: One-factor-at-a-time and orthogonal array design were employed to optimize water temperature, infusion time
and tea type ( pan fried green, roasted green or green leaves) for y-aminobutyric acid instant tea based on total solid yield,
the contents of tea polyphenols and y-aminobutyric acid in tea infusion, color parameters L, a and b, turbidity and sensory

quality (color, aroma and taste). Data analysis with SPSS 13.0 software showed that the optimal infusion conditions for
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y-aminobutyric acid instant tea were 20 min infusion of roasted green tea with 60 C water.
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Tablel Coded levels for factors used in orthogonal array design
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Table2 Orthogonal array design and results

# 1 2 3 4 5 6 7 8 9
A 1 1 1 2 2 2 3 3 3
B 1 2 3 1 2 3 1 2 3
C 1 2 3 2 3 1 3 1 2
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Table3 Effect of water temperature on physiochemical and sensory properties of tea infusion
BEC pH MENTU E’ﬁj?ﬁ%’ iﬂﬁ?’ ﬁ(ﬁ"}ﬁ?/ a b e i vk £
40 583E£000° 4858+477° 550£024" 2224018 046£001° 91.62+0.81° —9.15+0.15" 2475£001°  HEEE M FENZE 90.10%1.41°
50 581£0.00° 64151503 6351057  241£006° 0491001  90.00£0.12° —9.34+031° 2745+177°  HEHEE s 24 RS 852010420
60 579%001° 81.63£1030° 74710070  249+0.02°  0.62+£001° 89.48+£1.99° —9.12£028" 2691+047 LR e MIREEE 85954035
70 585+001° 10238+8.51° 801£0.07°  281+006"  0.68+0.03° 86.5910.04" —827+£0.07° 2438+040° L AR MBI 84301184
80 5841002 112401495 8574025 3024008  073+0.02° 87.02+039" —823+0.18" 2528+0.85" LT WA EEAGES  84.0040.71°

W [F AR SRR RS LSD 36 AE 0.05 K LR RE. TH.
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Table4 Effect of infusion time on physiochemical and sensory properties of tea infusion
imin gty S0 fg/ﬁ?ﬁ%’ ﬁigﬁ?/ aﬁgﬁ?/ L a b e &4 ok B4
10 44611149 3682063 096+0.12°  040+0.06°  93.04F0.11° —821+0.16" 18311033  H&EHIE it BEMEFR 90.30£0.71°
15 442310290 4411034°  L14£012° 0532003 92301084 —8481021° 2015+0.12°  HAkEE 4iIE B EERIRE 89.0041.27"
20 46.87£334° 6041069 1524005 0661003 91424006 —9.26+£004" 23831028 LI I BERIHEER 89.0040.57°
30 50.314029°  695£0.19"  1.84+004° 0761005 91271057 —9.57+001" 25554034 HLGEGE W& ] T 1F 88.30£1.13"
40 632811158  8.83+0.11°  237£0.04°  097+£003 8947074 —997+007 2897+053  HLHE S il 88.65+1.04°
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Table S  Total solid yield and physiochemical and sensory properties
for 9 runs from orthogonal array design

o SE KEM AR FAR RETR _EEREES
RIRI% S8 S8 S8% SR gt FE Wk

2047 3219 961 5060 170 90 88 8 6897 —899 4312
2045 2820 886 587 119 87 86 81 T7LS7T 792 4588
2380 2148 504 206 0.73 84 85 82 5653 —536 5292
1680 3129 1084 5.56 LIl 86 82 8 7615 —836 4213
2527 2148 469 200 0.72 83 85 84 5978 —520 5477
1973 359 857 452 150 89 86 85 06624 —806 4333
2028 2273 412 1% 0.72 83 84 8 6611 —572 5866
2002 3735 760 399 140 91 87 87 6696 —773 42.89
2181 2183 418 482 0.99 89 85 82 6229 —544 5114
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Table 6 Amino acid compoesition for 9 runs from orthogonal array design
%

IR 5 1 2 3 4 5 6 7 8 9

KEEM 0215 0130 0165 0038 0172 0186 0.179 0170 0.099
HER 0266 0237 0074 0232 0144 0227 0297 0200 0.185
AN 0338 0344 0220 0334 0201 0344 0256 0302 0.267
RAREHE 0972 0844 1242 0851 1175 0811 1163 0.791 0.289
BAR 0383 031 0439 0242 0410 0340 0414 0299 0.209
RER 5059 5868 2058 5.561 1995 4515 1979 3988 4.822
HaR 0.123 023 0052 0118 0059 0110 0009 0.101 0.098
HAR 1100 0787 0755 0745 0725 0952 0718 0860 0.637
AR 0.139 031 0145 0123 0.101 0.121 0087 0107 0.109
ke B 0.138 0211 035 0175 0165 0120 0.105 0.107 0.155
KWAB 0050 0097 0101 0096 0.094 0049 0088 0042 0.080
FEMETE 1704 1194 0726 1112 0718 1499 0720 1400 0.990
AR 0069 0075 0043 0071 0040 0082 0040 0058 0.064
A 0.117 0122 020 0105 0113 0106 0.115 0.093 0.088
AR 0.621 0388 0284 0373 0289 0580 0322 0486 0363
R 0082 0.117 0002 0107 0009 0002 0008 0.079 0.103
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Table7  Effects of water temperature, infusion time and tea type on total
solid yield, the contents of tea polyphenols and amino acids in tea infusion
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Table8 Effects of water temperature, infusion time and tea type on
theanine and y-aminobutyric acid contents in tea infusion

%
KF _ i I} ] » JsUkk
FEAR TR XEW EKETR FEAR RRETR
1 433 121° 420° 118 452 1.53°
2 402 LI 395 1.10° 542° 1.10°
3 3.60" 1.04° 3.80" 107 2.01° 0.72
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Table 9  Effects of water temperature, infusion time and tea type on
color parameters of tea infusion
, i 1] ik
A L a b L a b L a b

1 9841" —8.28" 18.44" 9837" —825' 1844° 98.53" —7.79" 16.33"
2 98.01" —847" 19.52° 98.18" —840" 19.19° 98.64" —7.46" 16.25"
3 9836" —831° 18.82" 98.23" —841' 19.15° 97.61"° —9.80° 24.19"
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Table 10  Effects of water temperature, infusion time and tea type on
the sensory quality of tea infusion

b=t i} i) Jkt
SMIL EmA MR AN /A R AN B/ WK
1 87.00° 86.33" 83.00° 86.33" 84.67° 85.67° 90.00° 87.00° 86.00°
2 86.00" 84.33" 84.67° 87.00° 86.00° 84.00° 87.33" 84.33" 82.67°
3 87.67° 85.33" 85.00° 87.33" 85.33" 83.00° 83.33" 84.67° 84.00"
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