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Study on brewing technology of green tea based on appropriate taste evaluation
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ABSTRACT: Objective To explore the upper limit and technical parameters of green tea brewing under suitable
taste based on the characteristics of tea foam resistance. Methods Test with one bud two leaves green tea as raw
material, the tea soup prepared by the sensory evaluation method was diluted by gradient and tasted by 50 volunteers
to determine the appropriate taste concentration, the appropriate taste of water extract, tea polyphenols, amino acid
concentration were used as evaluation index, the single factor and response surface methodology was used to
optimize the experimental design to screen the technical parameters of green tea brewing for each drink and the number
of brewing times under suitable taste. Results When the mass concentration of water extract, tea polyphenols and
amino acids were 2.14, 1.07 and 0.34 mg/mL, respectively, the tea soup had appropriate taste. The optimal parameters of

pure water brewing at the tea ratio of 1:60 (g:mL) and 100°C for 3.0 min were used for the first time and the optimal
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parameters of pure water brewing at the tea ratio of 1:50 (g:mL) and 100°C for 5.0 min were used for the second time.

The tea soup obtained for each time had appropriate taste and reached the suitable concentration of water extract, tea

polyphenols and amino acids. However, using the optimal parameters of tea water ratio of 1:33.21 (g:mL), 90°C pure

water brewing 5.86 min for the third time, the tea soup taste was too weak, and the concentration of water extract and

amino acids in the tea soup also failed to meet the requirements of appropriate taste. Conclusion

In order to get

appropriate taste, we advice that the green tea shall not be brewed more than twice.

KEY WORDS: green tea; tasting; brewing technology; appropriate taste; response surface methodology
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WFR—%K. 3.0 min F/KE MR E ) 2.04 mg/mL ., 3.5 min
KR RREHE N 2.62 mg/mL . 4.0 min R/ YRR
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Table 1 Mass concentrations of water extracts, amino acids and tea polyphenols in green tea soup under different dilution conditions
and results of volunteers’ drinking (n=5)

T AR EL Kig ¥/ (mg/mL) HHFAR/(mg/mL) % £ /(mg/mL) 4y
Jr i 3.48+0.02 0.8240.02 1.99+0.28 85+2
1:0.5 2.44+0.03 0.510.02 1.09+0.23 90+1
1:0.75 2.14+0.01 0.34+0.03 1.07+0.07 9542

1:1 2.08+0.02 0.31+0.04 0.99+0.10 9142
1:1.25 1.72+0.03 0.27+0.01 0.71+0.04 86+1
1:1.5 1.48+0.04 0.22+0.01 0.66+0.12 8242

H: FI KRS ] GB/T 23776—2018 H LR BERRIE /Al X 25 A A 74T 47 -

®2 B 1RMEEENELEESRKREY. SRR, FEHRERELERN=5)
Table 2  First response surface methodology infusion treatment combination and mass concentration results of water extract, amino
acid and tea polyphenol (n=5)

pOBL IRy a K2 H 1/ (mg/mL) AR /(mg/mL) A ZMi/(mg/mL)
A PRt E)/min - B #piIREE/SC C ZE/K Hi(gimL)
1 3.0 100 1:100 1.58+0.02 0.19+0.01 0.70+0.03
2 3.0 80 1:50 2.22+0.01 0.35+0.04 0.76+0.01
3 3.0 90 1:75 1.72+0.02 0.20+0.02 0.71+0.02
4 3.0 90 1:100 1.44+0.03 0.14+0.01 0.40+0.02
5 35 90 1:75 2.16+0.04 0.40+0.02 0.72+0.03
6 35 90 1:75 1.96+0.02 0.36+0.01 0.64+0.03
7 3.5 90 1:75 2.26+0.04 0.42+0.01 0.79+0.02
8 35 80 1:75 1.80+0.01 0.18+0.01 0.65+0.01
9 3.5 90 1:75 2.06£0.03 0.38+0.01 0.734+0.03
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MEFRA G A% K2 ¥/ (mg/mL) FHEMR/(mg/mL) A ZM/(mg/mL)
A dpyEtE/min - B MpYEE/C C K Hi(gimL)
10 3.5 90 1:75 2.04+0.02 0.37+0.01 0.63+0.04
11 3.5 90 1:100 1.82+0.01 0.28+0.01 0.86+0.01
12 3.5 100 1:50 3.02+0.04 0.51+0.02 1.27+0.01
13 3.5 100 1:100 1.86+0.01 0.30+0.01 0.74+0.03
14 4.0 90 1:100 1.68+0.01 0.28+0.02 0.66+0.02
15 4.0 90 1:50 3.40+0.02 0.56+0.01 1.32+0.06
16 4.0 80 1:100 1.52+0.04 0.17+0.01 0.71+0.04
17 4.0 100 1:75 2.18+0.02 0.31£0.01 0.91+0.05
QTN ] 7 25570t P22 5 AN B2, UL IZAR A Y
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Table 3 Analysis of variance in Box-Behnken test using the first response surface methodology

M . TR 75 5 R A - J5 A A B ¥y F P 2
LAY 4.07 9 0.4525 4456 <0.0001 bk
A 0.4472 1 0.4472 44.04 0.0003 o
b SEHILY/Irintierids 3 B 0.0823 1 0.0823 8.10 0.0248 *
c 2.14 1 2.14 210.81 <0.0001 o
e 0.0172 3 0.0057 0.4246 0.7463
IR 0.2165 9 0.0241 20.49 0.0003 **
A 0.0240 1 0.0240 20.42 0.0027 o
S SRR o v B 0.0175 1 0.0175 14.87 0.0062 ¥
o] 0.1125 1 0.1125 95.81 <0.0001 o
AU 0.0060 3 0.0020 3.64 0.1223
A 0.6945 9 0.0722 521 0.0203 *
A 0.0922 1 0.0922 6.23 0.0413 *
A5 20 W I e vk i B 0.0523 1 0.0523 3.53 0.1024
C 0.2994 1 0.2994 20.21 0.0028 o
P AT 0.0863 3 0.0906 4.71 0.0842

T ¥R A G225 51 (P<0.05), **FIR 5 B3 (P<0.01), T 1A,
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Y3=0.6593+0.0458A+0.1002B-0.2062C-0.0589AB—
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H 5 ATAL X T4 2 IR /K IR B4 0T e A A
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(P>0.05), =B JIT 6 ] B — R Z2 TS A A 1045 A BE A KL 4T,
TR

o R I o R MR T A R LR P=0.0018, %
SRR IR .35 (P<0.01), RAITUA B35 (P>0.05), FHA fr
TEFH I IR Z IR R AT 8K

Xof 2% 2 W o o e B [l A R HAR AL P=0.0001, 7
SRR IR 35 (P<0.01), RT3 (P>0.05), FHA
TEFH I IR 2 TR RRAT 3K
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Table 4 Second response surface methodology infusion treatment combination and mass concentration results of water extract, amino
acid and tea polyphenol (n=5)

A HH A - ka KZH Y /(mg/mL)  RIEBR/(mg/mL) 2R ZH/(mg/mL)
A hyfa i ] /min B #hifa il /°C C Z&/K Hi(g:mL)
1 45 95 1:100 1.04+0.02 0.05+0.01 0.40+0.01
2 45 100 1:75 1.78+0.03 0.15+0.00 0.8620.02
3 5.0 100 1:75 1.54+0.04 0.11+0.01 0.82+0.04
4 5.0 90 1:100 1.30+0.02 0.100.00 0.48+0.06
5 5.0 100 1:50 2.22+0.03 0.24+0.01 1.15+0.02
6 5.0 95 1:75 1.44+0.04 0.11%0.01 0.68+0.03
7 45 100 1:50 2.18+0.02 0.23+0.00 1.02+0.03
8 5.5 95 1:100 1.00+0.03 0.070.00 0.52+0.04
9 5.0 90 1:50 1.92+0.04 0.24+0.01 0.8620.02
10 5.0 95 1:75 1.5040.01 0.13+0.00 0.65+0.02
11 5.0 95 1:75 1.54+0.02 0.13+0.00 0.710.04
12 55 95 1:50 1.84+0.03 0.230.01 0.93+0.03
13 5.5 90 1:75 1.46+0.00 0.11£0.01 0.700.02
14 5.0 95 1:75 1.48+0.03 0.12+0.00 0.64+0.01
15 45 90 1:75 1.46+0.02 0.15+0.01 0.52+0.07
16 5.5 100 1:75 1.46+0.01 0.12+0.00 0.75+0.03
17 5.0 95 1:75 1.24+0.02 0.08+0.01 0.59+0.02
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Table 5 Analysis of variance in Box-Behnken test using the second response surface methodology
L)ATTE (D 75 5 R YR -5 A A ¥J5 F P B
el 1.80 9 0.2004 17.20 0.0006 o
A 0.0146 1 0.0146 1.25 0.2998
b SEHILY/Irivtierid; 3 B 0.0136 1 0.0136 1.17 0.3150
C 0.8755 1 0.8755 75.14 <0.0001 o
R A 0.0264 3 0.0088 0.6368 0.6297
T 0.0547 9 0.0061 11.82 0.0018 o
A 0.0002 1 0.0002 0.4043 0.5451
FEEIR o v i B 0.0002 1 0.0002 0.4632 0.5180
C 0.0336 1 0.0336 65.33 <0.0001 o
SAUI 0.0019 3 0.0006 1.46 0.3525
T 0.6189 9 0.0689 25.92 0.0001 o
A 0.0153 1 0.0153 5.74 0.0477 *
A2 o vk S B 0.0664 1 0.0664 24.98 0.0016 o
C 0.2190 1 0.2190 82.40 <0.0001 o
SAUI 0.0106 3 0.0035 1.76 0.2925
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Table 6 Third response surface methodology infusion treatment combination and mass concentration results of water extract, amino
acid and tea polyphenol (n=5)

ISy
AP A A PR min B ?*?@‘&jﬁ‘/% CHKILEmD) KIZHY/(mg/mL)  HIEER/(mg/mL) XX LW/ (mg/mL)
1 55 95 1:75 0.80+0.02 0.00+0.00 0.58+0.02
2 55 100 1:50 1.16+0.01 0.02+0.01 0.83+0.02
3 5.5 95 1:25 1.68+0.03 0.09+0.01 1.15+0.01
4 5.5 90 1:50 1.16+0.02 0.03+0.00 0.73+0.01
5 6.0 90 1:25 2.08+0.01 0.194+0.01 1.344+0.01
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F 6(5)
MEPRAH A A% KiZHY)/(mg/mL)  EFEEMR/(mg/mL)  ZKZLHi/(mg/mL)
A WL et ] /min B i ik /°C C %K [ (g:mL)
6 6.0 100 1:75 0.96+0.03 0.00+0.00 0.61+0.02
7 6.0 95 1:50 1.26+0.01 0.03+0.00 0.82+0.01
8 6.0 95 1:50 1.26+0.02 0.04+0.00 0.79+0.01
9 6.0 95 1:50 1.24+0.02 0.03+0.00 0.75+0.02
10 6.0 95 1:50 1.22+0.03 0.05+0.01 0.72+0.01
11 6.0 100 1:25 1.68+0.01 0.11+£0.00 1.20+0.02
12 6.0 95 1:50 1.08+0.03 0.02+0.00 0.75+0.04
13 6.0 90 1:75 0.76+0.01 0.01+0.00 0.61+0.07
14 6.5 95 1:75 0.76+0.02 0.01+0.00 0.71+0.02
15 6.5 100 1:50 1.20+0.03 0.03+0.01 0.93+0.02
16 6.5 90 1:50 1.08+0.02 0.01+0.00 0.80+0.01
17 6.5 95 1:25 1.74+0.01 0.11+0.00 1.24+0.03

(IS RIFE ST ] )y 2250 W1

FIFH Design Expert F4XT 3R 6 H 095tttk
RAERARLE, 2K YRR (Y1) VSR i vk
FE(Y2)., 2522 ik W BE (Y 3) % iy B AT (A) L iR BE (B)
25K Fe(C)RY YR B )5 7 A :

Y1=1.21-0.0025A+0.0100B-0.4875C+0.0300AB—0.0250AC
+0.1500BC—0.0935A2+0.0315B2+0.1265C>

Y2=0.0307-0.0036A—0.0081B—0.0688C+0.0075AB—
0.0004AC-0.0229BC—0.0189A>+0.0126B>+0.0309C>

Y3=0.8597+0.0803A-0.0660B+0.1140C+0.0529AB—
0.0341AC-0.1077BC+0.0396A>-0.1076B*+0.0638C>

FHFR 7 ATAL X483 R MoK E I o i e
A P<0.0001, HES7ARERIMR B2, REITTA G E(P>0.05),
FRHI P F R R 2 IR R A

Xof F o FE R I kR B [l A R AR AL P=0.0009, 7
S AT AR B 2 (P<0.01), RHUWUR &3 (P>0.05), KUIPT
TE R IR I B 5K

Xof 2% L2 W o o e B [l Ay R HAR AR P=0.0002, F
SRR 35 (P<0.01), RAUTUA B3 (P>0.05), FH
T FH 1 IR IR 1) 7 BT
243 F 3 RFATRAAEM T AL

FIH Design-Expert #{45%F T [E1H Jy B4 T 40 B sk
fiffo FRFHS 3 Ympitarh, e R Ak iy SRR 2%
V/KIZ A iR B 2 T T VAR P N BB IR bR S IR
AUV, 5 IS 22 M0 0 ek VA 32 hy Wi (I 30R1 7 o 2%
Httl, TR AR A pPIERTE] 5.86 min, M
IR EE N 90°C, ZE/K I 1:33.21, #R4E bR SZBR i 4514
AT 3 RERIENE RS, LK, HoKE B e E N
1.74 mg/mL ., 2= IRBEH 0.13 mg/mL . ZXZH s
WeRESH 1.07 mg/mL, UEBHREG(E 5 100 05 7 R S0 4005 3
B, WA R, SRR IR AT N LA TR B A
2R Z . NI, SRR S IR SR A Hh BB AR A58 B 171 R IR,
ANEEUGHEATHS 3 bl

F£7 %3 XMREEHETH Box-Behnken i1 75 E S 47

Table 7 Analysis of variance in Box-Behnken test using the third response surface methodology

Wi SO 1A (L 7 5 S YA Rl A Y5 F P B
1Y 2.10 9 0.2336 40.69 <0.0001 ok
A 0.0000 1 0.0000 0.0087 0.9283
K R v i B 0.0008 1 0.0008 0.1394 0.7200
C 1.90 1 1.90 331.23 <0.0001 ok
AT 0.0173 3 0.0058 1.01 0.4762
1Y 0.0468 9 0.0052 15.08 0.0009 ok
A 0.0001 1 0.0001 0.3015 0.6000
LR T B VR B 0.0005 1 0.0005 1.53 0.2554
C 0.0378 1 0.0378 109.64 <0.0001 ok
AT 0.0019 3 0.0006 4.76 0.0830
FEE TR 0.3215 9 0.3116 22.87 0.0002 ok
A 0.0516 1 0.0516 0.6529 0.4457
R B R B 0.0348 1 0.0348 0.4403 0.5282
C 0.1039 1 0.1039 131 0.2892
ER 0.2401 3 0.0800 1.02 0.4714
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3 fREHie

WM, G ELET, 5 1 RafE s
A A atE] 3.0 min, #IEEIE 100°C, FK I 1:60, 55
2 WaeAE i E ARy vl BT ] 5.0 min, #PYEIRE 100°C,
KL 1:50, LM, RGNS RS 2
RIS 1) 24 SRR T ok RIS AR S IR AT A, SRR
IREIBRUE IR I A IR EE o 55 3 WA AE it A N vhita it
8] 5.86 min, MYEIEE A 90°C, /K EL 1:33.21, At wfia
259 h K IR H R U 3 DA R S R R T B T B A AR B
T8 H AR MR LR, Tk, AEBGEETES 3 i,

RIG TR 2R W | G LR U R A LI B (1
TN, X5 Rk P s — 8, HP A 2 B & R
T EE A3 I A oA B . T AR, A 1 Rab
WHFRZME R RRE, WA MMERRECE N, X2
VR, SR — 3T, BAh, ARk
PUAESS 3 R Pl th— 282l & P 2R S B 25 5T R AR e vk
FERIBNG, SNl T — a2 B2y i i, 4
MEER LR, FECSZM R, RG22
W GO 3 b R, e B S A 2 ek
wyka, IF H T REBREE A m, 7655 2 kitarh, HvkRs
K ABIA BRI SRS S SR B vk B, (HA356 2 e 1l
TR A T ARk, FE58 3 PR, 251 N RO E IR R vk
TREEVEARE, KRR T 2507 0 DUBGE M, 32 R A%
T F AR RS 5, b2 AR e TR e, R T e e R S
RGHAEE A S REATE R, BFER— i & T
GAIETR A7 R B AR A 2, 3k A U RS
F—F LA ST FE 03 3R Wi R R (o it 1] |y IR
AK ) B WE G P AR 2B | 2 IR 2 A TNy
A 200 TR A AS T B UG R Y, AR g 4
AP IPHLIG 250 K BUEA I Y, R R S
IRANTFRE A i, YEHH T G278 S0 AR B X 3 B H B A1
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