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Optimization of brewing conditions and quality analysis of Zigui Simian tea

WANG Shu-Teng'?, PENG Xin-Yue', GE Yue’, ZHOU Li-Yong’, GONG Ying-Nian*, CHEN Yu-Qiong'"

(1. College of Horticulture and Forestry Sciences, Huazhong Agricultural University, National Key Laboratory for
Germplasm Innovation & Utilization of Fruit, Viegetable and Horticultural Crops, Wuhan 430070, China; 2. Shenzhen Shen
Bao Hua Cheng Technology Co., Ltd., Shenzhen 518000, China; 3. Zigui County Agricultural and Rural Bureau, Yichang
443600, China; 4. Jiuwan Simian Tea Industry Co., Ltd., Yichang 443600, China)

ABSTRACT: Objective To optimize the brewing conditions of Zigui Simian tea, and analyze its quality. Methods
By means of single-factor and orthogonal experiments, through sensory evaluation and analysis of the main physical and
chemical components, the process optimization of the tea-to-water ratio, water temperature, brewing time and brewing
frequency was carried out, and their influences on the quality of Simian tea were analyzed. Results The single-factor

brewing experiment results showed that brewing at 80-90 °C produced tea infusions with light-green and bright liquor,
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tender chestnut-like aroma, relatively fresh-mellow taste, and tender-green bright infused leaves. At a tea-to-water ratio
of 1:40-1:50 (g:mL), the liquor was light-green and bright with moderately strong tender chestnut-like aroma and
moderately fresh-mellow taste. The optimal comprehensive sensory quality was obtained with 40-60 s for the first
infusion, 40-46 s for the second infusion and 40-80 s for the third infusion. Orthogonal experiments indicated that
brewing temperature was the core factor determining the total sensory score, aroma purity and infused-leaf colour of
Simian tea; tea-to-water ratio affected liquor brightness and taste freshness-mellowness. Under the conditions of
80-85 °C, tea-to-water ratio of 1:40-1:50 (g:mL) and brewing duration of 40-60 s, the tea infusion exhibited
light-green bright liquor, prominent tender chestnut-like aroma and fresh-mellow taste, and tender-green bright infused
leaves. Quality component analysis demonstrated that tea polyphenol concentration in infusion was most strongly
affected by brewing temperature, showing a high positive correlation; other indicators were most influenced by
tea-to-water ratio, presenting a high negative correlation. Brewing time exerted no significant effect on all indicators
(P>0.05). Conclusion The optimized brewing conditions in this study can better manifest the colour, aroma and taste
qualities of Zigui Simian tea, providing theoretical basis and practical guidance for its scientific brewing.
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Table 2 Sensory quality scores of premium Simian tea soup under different brewing conditions
e ‘ A‘ﬁ%ﬁa(lseﬁ)A _ %?éi(359?)_ ‘ A‘%éuﬁ(4?§@) _ ”fﬁi(lO?é? ST
i VG153 P VRO 5y Wik VG153 iR PEA15Y
70 °C i W 5 92.5+0.2" WCOEF MM 92.0+02° MR 87.0+0.1° MWEEHIRE 92,0203 90.1x0.3"
-~ 80°C  REWIZE  92.0£0.1' MCEEME  92.0+0.1°  FREEEE  90.0£0.2° MHERHISE 92.0£02°  91.220.2°
90°C &k, Wi 90.0+0.1° O 90.0+£0.1° it 91.0+0.2°  ZEHHZE 91.0+0.1°  90.5+0.1°
100°C  HEUIR 88.0£0.1° A3 IZESR 88.0+0.1°  WeMifif  88.0+0.1° RLEHHZE  89.0+0.1°  88.1x0.1°
(;:i(i) i 87.2+0.3°  WHEEAFMMK  92.0+02°  WMVKEE  88.0+0.1°  W&AEMAZE  92.0+0.3°  89.7+0.2°
Kk (;$J WHAHEIISE 902+03°  MORAEHEM  93.0:0.3*  BEEAE  90.5+0.3"  MCERWISE  92.0:02°  91.5+0.3°
i (;ﬁ) R 5 92.0£0.1°  WCEEFEMUE  92.0£0.1°  ELEEEY  90.0£0.2°  WREREASE  92.0£0.3°  91.2+0.1°
(glzfl(i) ik, W& 90.0£0.1° HEOERE 89.0£0.1° AN 86.0+0.1°  MH&EHHSE  92.0+0.1°  88.3x0.1¢
205  REZEWISE 90.0+0.1°  WOERK 94.0£0.3*  MEEEE  87.0+0.1¢  WEEBISE 92.0+02°  90.4+0.2°
—IE 40s  RESEHIS 90.3x0.6° WEEEWE 94.0+0.2"  EEMEE  89.8+0.3° MW 92.0£02°  91.6+0.2°
IF) 60s  TRELEWZE  90.0+0.1°  MCEFEMW  93.0:0.2°  EEEE 90.5£02°  MREGEWIZE 92.0£0.1°  91.5+0.2°
80s IRELLHISE  89.7+0.3° TR 91.0+0.1°  EEMEE  89.0£0.1°  MWERWISE  92.0£0.1°  90.1x0.1°
20s KRGS 92.0+0.0° oA 91.0£0.0°  HfEfik  89.0+0.0™ WLEHIZE  92.0£0.0°  90.5+0.0*
TR 40s  RESHIR 91.2+0.8° A 91.2+1.4>  IMERE  90.3+1.4°  IMEEMASE 92.0£0.0°  90.9+0.2°
IF) 60s  TRELEWIZE  91.2+0.8°  MCEFEMW  93.0£0.0°  EEMIfE 88.0£0.0° MAEEWHZE  92.0£0.0°  90.6+0.1°
80s RIS 91.8+0.3° I 91.70.6"  FEEMEE  88.0+0.0° MIZEWIZE  92.0£0.0°  90.3£0.2°
20s Ea 5T 92.8+0.3" WAL 89.3+0.6° EEAT 86.0£0.0° WZEWISE  92.0£0.0°  88.8+0.2°
= 40 KRGS 93.0+0.0° A 90.0+0.0°  MEMIff  87.5+0.0° WREEHZE  92.0£0.0°  89.7+0.0°
1] 60 s e b 92.8+0.3" A 91.0£0.0°  MUKEE  86.5+0.0° &I 92.0+0.0°  89.6+0.0°
80's s JiE 93.0+0.0° E 90.0+£0.0°  HEEMK  89.0+0.0°  WEZRHHSE  92.0£0.0°  90.3x0.0°
T ARl NE SRR R ] — 8 38 AN [ b B 22 53 8 25 (P<0.05), 3% 3~4., 6 [l
R3 FARAMBABETHEHRALEELINEZRRRSIRE
Table 3 Concentrations of main quality components in premium Simian tea infusion under different conditions
Qb HLZMW/(ng/mL) B IR/ (ng/mL)  WIVEHENE/(ng/mL)  EE/(ng/mL)  WIHEGE/(pg/mL) =
70 °C 293.65+7.52¢ 146.99+0.63¢ 79.19+1.70° 6.09+0.11¢ 84.04+4.17¢ 2.00+0.05"
s 80 °C 428.33+2.81° 218.88+1.61° 80.83+3.29° 6.70£0.08° 151.20+7.58° 1.960.02°
90 °C 461.89+18.16° 225.52+1.01° 87.21+1.66" 7.88+0.26° 174.76+7.67° 2.05+0.09°
100 °C 551.3146.93" 241.45+3.78° 96.37+1.38° 8.68£0.27°  226.07+3.93° 2.28+0.01°
1:30 (gmL)  357.03%5.10° 377.68+3.99° 185.16+6.55° 11.76£0.25*  244.31£13.61*  0.97+0.04°
2K, 1:40 (gmL)  279.25+9.07° 277.71x2.22° 116.72+3.24° 7.02+0.02° 146.71£2.90° 1.03+0.02*°
1:50 (gmL)  236.3142.55° 232.88+4.55° 95.28+0.36° 6.90+0.22°  131.06+5.18>  1.01+0.03%
1:60 (zmL)  204.77+3.82¢ 191.50+3.09¢ 98.24+1.10° 5.21+0.27° 114.8242.58¢ 1.08+0.01°
20's 288.24+1.35¢ 144.69+5.93¢ 68.50+0.49° 6.19+0.08¢ 89.12+4.38° 1.99+0.09°
s 40s 401.31+11.65¢ 177.55+1.99° 90.91+2.35" 6.82+0.29° 145.33+5.03° 2.22+0.06*
60 s 449.50+21.04° 223.1743.55° 126.31+6.71* 8.27+0.08° 159.4342.98* 2.01+0.05°
80's 520.68+15.58" 251.59+1.58° 131.66+3.17 9.01+0.22° 167.88£5.23"  2.07+0.07%
20's 429.10+22.74° 316.76+4.17 147.34+7.81° 6.61+0.04¢ 171.37+2.04° 1.35+0.06°
— el 40's 461.53+12.74° 352.29+15.06* 161.25+1.77% 8.78+0.04° 188.38+4.42° 1.28+0.05°
60 s 528.20+22.14° 400.98+12.00° 167.5242.19° 11.15£0.19°  219.37+9.29" 1.32+0.02°
80's 596.67+15.84 381.55+34.44% 197.34+10.8" 12.23+0.05*  235.75+11.36" 1.62+0.05*
20's 389.16+19.27¢ 190.56+3.10¢ 94.88+1.22° 6.54+0.37° 148.45+5.33" 2.10+0.03*
— 40s 472.04425.20° 226.4143.92° 100.66+4.27° 6.65+0.18° 161.29+2.45° 2.08+0.08"
60 s 538.11£11.47° 285.83+10.09° 125.74+3.17° 8.27+0.11° 200.26+5.16 1.92+0.09°
80's 635.71£13.19" 327.42+17.20° 136.43+5.65° 8.21+0.40°  199.32+10.98°  1.94+0.07
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80 °C, Mfl 60s. ZE/KLEL 1:50, 1755332 25K L B fi
K, ZRFEAE, 5 iR b i ) 2 582 A G,
oA N ABC(TINA & ABC). HITHZIR
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A4 ABICy), BIEEE 80°C, Wifl 50s, ZR/K I 1:40, FE0K
oz EmER, EHEME, RILAEGH
AB;Cs. M RPEAF S i K A2 vhi IR BE, 80 °Crbifuif i
WA G AB Cy 41515 43 #AH X 48 i (T 45 R
AB,C;), Rl 80~85°C, Z/KLEL 1:40~1:50, Myfhsfi] 40~60 s
LR A LR S UK
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Table 4 Sensory quality scores of premium Simian tea soup under orthogonal treatment
e e AUR By )
LEFR(A/B/C) — - — - — - — - BPEA53
PG RSN IY PRI ooy B PEAM Y PRI PEAM Y
80 °C/40s/1:30  IRELRASE  90.5+0.7°  MUEAME  92.0£0.7° EENMME 91.0£0.1¢ BHZEEASRE 92.0£0.7°  91.4+0.2¢
80 °C/50 s/1:40 WS 923+0.1°  WOEEFKE  93.0+0.0° i i 93.1£0.1°  BEEBASE 92.0£0.1°  92.8+0.1°
80 °C/60 s/1:50 REEWSE 93.0+0.1°  WUCEFME  92.0+0.1° HEECHET  93.9+0.1°  WEREISE 92.0£0.1°  92.9+0.1°
85 °C/40 s/1:50 WA 923+04° EEHEH 91.5+0.1% 93.5+0.1°  W&HISE 92.0£0.1°  92.5+0.1°
85°C/50s/1:30 IREGEME  88.0+0.19  FEFMIUK 91.0+0.1% s 722 88.0£0.1" WEGHASE  91.0£0.1°  89.4+0.1"
85°C/60 s/1:40  IRELZRMASE  90.7+0.2°  ZEFMEI 90.5£0.1%  MfEEE  90.0+0.1°  WEZRHHZE  91.5+0.1*°  90.5+0.1°
90 °C/40 s/1:40  IRIELEHISE  90.3x0.4° SEEHE 90.0+0.1°  MEEEE  89.0+0.1°  WKLRWIR  91.0£0.1°  89.8+0.1°
90 °C/50 s/1:50  IRIELEHISE  90.3x0.4°  SEAFNER 89.0£0.17  WMfEEEY  89.5+0.17  MAZRHAZE  91.2+0.1°  89.7+0.18
90 °C/60 s/1:30  TEEREHISE  87.0+0.1° ZEFF MMM 88.0+0.1% EUVKMGE  87.0:0.1'  MEWIRE  91.0£0.1°  87.9:0.1'
x5 PHFRLBFBRERRITEFIERK S
Table 5 Main effects analysis of sensory quality score for premium Simian tea
Wi e
A A R B: it C: ZKH
K, 277.10 273.64 268.67
K, 27232 271.87 273.03
RIS Ks 267.30 271.21 275.02
R -3.27 -0.81 2.12
P 0.028 0.306 0.062
K, 275.80 273.00 265.50
K, 270.90 270.55 273.20
W K; 267.50 270.65 275.50
R 277 —0.78 3.33
P 0.001 0.012 <0.001
K, 277.00 273.50 271.00
K, 273.00 273.00 273.50
A Ks 267.00 270.50 272.50
R -3.33 -1.00 0.50
P 0.023 0.184 0.269
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i E BIES/5
A P B: hyfan(a] C: ZKlt

K 184.10 183.90 183.00

K, 275.40 273.50 269.00

AU Ks 268.50 270.60 276.00

R 28.13 28.90 31.00

P 0.068 0.528 0.087

K, 276.00 275.00 274.00

K, 274.50 274.20 274.50

e Ks 273.20 274.50 275.20

R -0.93 -0.17 0.40

P 0.118 0.617 0.420

e KARERACEE MR, K. Ky K UREZER 3 AKF; RIEFCEM S, RRERD,
P<0.01 AhZEFKBE, £ 7M.

BH BB P<0.05 2257 3%

AL g 6. 7 PR, XA LZH . R E
T R T 5k BT S AR T R L I s T A2 K T i,
Bl /K LS RIS . A4S 22 B 3 ik 32 it i 5 5 1 e
K, BERFIEME, SHRKEEFOME, 5ihigntE
SEEIEASC . B ERIR O i 2 AOK g iR R,

S5FOK R BE ARG, RGNS ESA0K TR B
X, HH ﬁﬁ?a*ﬁazﬁ%lE*ﬁﬂé PR S5 1 X 25 T
Ui 3Tt =N A A R N A SR N TUR= IR IR0V SN
%m%ﬁﬁﬁ%ﬁ%m&ﬁWéﬁﬁ%&ﬁ,m/*%m
JT AT & A RIS L, R AR R AT O B AL, o

U PR, 55 o YR R e Y [ 3 2 2 AR A G, e ALIREBA TN A B4 RO T ) 2 B
#z6 EXNEBTHRLBERINGRERSTKRE
Table 6 Concentration of quality component in premium Simian tea tea soup under orthogonal treatment

Qb B RLW/(ng/mL) WAL/ (ng/mL)  AIEMER/(ug/mL)  ¥EHEd/(ng/mL) 13 %4 Lt WPl B/ (pg/mL)
80 °C/40 s/1:30 512.21+3.78¢ 384.11£19.51° 124.24+5.35° 5.67£0.17% 1.3440.07% 208.89+1.19°
80 °C/50 s/1:40 422.34+7.01°° 272.35+10.20° 125.97+3.29° 5.15+0.13° 1.520.02° 155.50+5.76°
80 °C/60 s/1:50 368.74+2.55" 255.74+8.87" 120.45+3.41%¢ 4.59+0.19" 1.44+0.06"¢ 115.44+3.70"
85 °C/40 s/1:50 405.45+21.79° 286.46+6.21° 111.31+0.73¢ 4.39+0.13f 1.37+0.06% 180.20+7.04°
85 °C/50 /1:30 630.45+36.31° 475.49+26.16° 129.41+0.98° 7.34+0.27° 1.33+0.00¢ 218.53+6.36"
85 °C/60 s/1:40 556.13+6.37° 342.26+0.89¢ 127.69+2.93¢ 5.93+0.19° 1.62+0.01% 215.43+11.70°
90 °C/40 s/1:40 570.99+7.01° 336.30+10.06° 120.97+3.17° 5.55+0.22°% 1.68+0.00° 151.59+2.01¢
90 °C/50 s/1:50 514.68+12.99¢ 371.41+17.90° 140.79+8.29° 5.36+0.13% 1.34+0.02%¢ 135.67+3.02°
90 °C/60 s/1:30 871.44+1.27° 539.75+2.66° 188.72+8.78" 8.72+0.47 1.61£0.01® 254.81+11.85"

R7T PBREBEFFWEBUMFRREEHE S

Table 7 Main effects analysis of chemical and physical substance concentration for premium Simian tea

By AKRE A iR B: #fifHf Al C: K Ay KE A IR B: nffefl  C FKI
K, 1296.75 1482.79 2016.57 K, 15.41 15.79 21.61
K, 1585.95 1621.53 1538.2 K, 17.54 17.73 16.81

REW K 2017.93 1796.31 1345.86 g Ks 19.81 19.24 14.34
R 240.39 104.51 -223.57 R 1.47 1.15 242
P 0.026 0.126 0.029 P 0.081 0.124 0.030
K, 459.63 49520 703.19 K, 48.44 54.54 38.57

Ky 541.91 563.07 473.89 K, 58.25 59.92 4231

K7

. Ks 625.60 568.87 450.06 WIMESE K, 40.33 32.56 66.14
R 55.32 24.56 —84.38 R 2.7 -7.33 9.19
P 0.021 0.081 0.008 P 0.626 0.739 0.153
K, 190.16 186.11 234.9 K, 8.92 8.73 6.28

. K, 190.07 200.94 184.29 K, 931 9.37 935

Al e

i K; 225.24 218.42 186.28 Byt Ks 6.28 6.41 8.88

" R 11.69 10.77 -16.21 R -0.88 -0.77 0.87
P 0.183 0.260 0.101 P 0.090 0.244 0.086
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