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Optimization of brewing method of Guizhou curving green tea
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ABSTRACT: Objective To optimize the brewing method of curly green tea in Guizhou. Methods Orthogonal
experiment was used to explore the influence of 3 factors brewing temperature, time and amount of tea on the main
flavor components in Guizhou curl-rolled green tea soup, and to explore the rules and characteristics of the leaching
of water extracts, tea polyphenols, amino acids, caffeine and other contained substances in the tea soup under
different brewing methods. Results Guizhou green tea was brewed with 97 °C brewing water temperature, 6 g tea
yield, and 30 s brewing time, which increased the content of tea soup, while the ratio of tea to phenol and ammonia
remained basically unchanged. Conclusion This brewing method can highlight the fresh, cool, thick and mellow
characteristics of Guizhou curving green tea.
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PHERAS LI, DA B B M SR A AT e i A5 Th &
R E R R SIS . MRS . AR AT PR
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B BT I, B PSR e 3> H, B
SRR K WA i@ i R 2k
EEALF ST AL SR OC R BT e 2, AT
FOXP R BT A BT SR o AR FER I IE SR B AR 5T
Kl HPEITE] BRI 3 AN NERX BN SR . T
B M SR R IR o B, AR R i ik 2k i
A ORI R RVRE A5, U 28 A BN s i 2
fif . P&, W EERORE PRI

2 MHERE

2.1 SEIedR

2% MHEURE B 43 5 M 48 R 5 T L T I A [R) BU%E  ith TE
A, R ZE AR 2R (2016 4E 4 H IR F—2F
ZIERER(2016 4 6 A WA,
2.2 (UEEREH

Waters-2695 155 R0 AH (4 75 A (35 B Waters 23 H]);
Thermo-Evolution 300Lc %4606 (3 E Thermo 2%
7] ); METTLER TOLEDO-AL-104 Hi T K F ( B +
METTLER TOLEDO /A7),

CIE . WEE(tpkal, fEEERAR), KA. ik
W, WETR. JLFRE. RILFE. REETFILEE. &
BEFILRREE TR, WETILEE. RILFEELE
FRRBRPR Y L (bR s, 22 Sigma A F]).
23 XWHE
23.1 HsHl&

LI T i v A, R A ERCE HIEARE T
AT e, ARSI T IR, S E S TR iR Y
SRR RS . KW, WIMERL . 7T RTREE N S
BUMRELL MY 4 IR, BINERIG TN S &R, 4
Wi Lo B & B ARRIB B, ¥ 4 A& R4 & AR,
B RE &R S A, BAERAMEL 6 K.
232 KizddhehnE

FRWERI S0 mL Bl F ORISR M ZE & M, B
KR L2 EZET, FBA103£2) CHAIPIHL 2 h, HL
AT IRES N, B0, FRE, FRML | h, ¥R FRE.
e S, B2 ELE 2 IRFREMZEA /T 0.002 ¢ M1k,
W T Rk,
233 RABR&GME

FRBAEFI 2 mL HEH, TEA 50 mL Fe@4 e, fin
A 1.0 mL BERRZE b (pH=8.0) Fll 2%(m: V) Eli = Fli %5
1.0 mL, 7E#KBHIH 15 min, HFAMEMKEER
50 mL, & 10 min j&, 5 mm ELEILEE 570 nm 4k, LU
WRKE N2, WEWOLE Ao

234 R ZEregikn

BEL 0.5 mL AR TE T, EEARE NS AmA
2.5 mL fRMREHAF], $25) [N 8 min J&, A 7.5%(m:V)
TRIRENIE W 2.0 mL, ¥E2), I FICE 60 min, H 5 mm
IILAE 765 nm &b, DUAFKIERIES L, MEWOGE 4.
23.5 JLRE Fooedb kg A m)

BH 2.0 mL FEF 10 mL HeEF, ARER
[EDTA(10 g/L):Ai¥RIMBR(10 g/L):Z 57k =1:1:2:16 (V:V:
ViVy BBEAZE 10 mL, 3 0.45 um JEME, A SO
@R, R4S I GB/T 8313-20081"7],

3 #R55%

30 BERIEHDRAZHYSH
K FH B R S — 2F T SIS AT KGR | %
A I L ] i RS, RS A SN B SR
A
3.1.1 RE KB HZ R E R
PIAGRAE N B —75 &, 438 ] 150 mL 97.90.80 °C
BIFIK i 6 ¢ 25K, 30 s 5 AN A % B9 A U84,
ZERNE 1 PR,

—— KR W) - TR S~ 2R e I - B4 1L
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Fig.1 Different brewing temperature component in figure leaching
content (n=06)

TE 97 °CH&MET, KGHM/KERY . 228, Mk
BALEA AL 80 CAKIRIES 34%LA I, S M EIEE 8%;
£ 100 mLZ PN S0 334 mg, FIERR BN 41 mg,
LW A 109 mg, WIHEGA 28 mg. FAHFEW, BEE rhit
KRR, K2 YRR A2 R, 2R
Skt K iR B e T RRAIC, T M 2 L AR, KR
FEXG TSNS R, UG ER ., HR,
H PR iR I A T AR AL
312 RRBRENRZ TR EWGHA

PAZE A A B —A8 4, L 150 mL 97 °CrK 434l
il 2.3.6 g 25K, 30 s J5 AR A G ARG, 4
R 2,
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Fig.2 Different amount of tea each ingredient content leaching
figure (n=6)

3.1.3 R AR xR AIR BN

FEARAEN 6 g ZMF T, LA wigtaiist fa) 4 B — A%
i, L 150 mL 97 °C/Kil, 2537 hAa R8s Rl 45 5% T,
& 325 e SRR AIMEDE & fEE 457108 34.6~39.5 mg .
22.3~26.7 mg, kB L B AN 23 3 A R
R ERR  f AE AKARE AS A AR 2 B B R B vp i
(B P AE R TG 0, AR R 20 s AR A 2 R
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110 mg, Pt h 7 55108 AL T 30%, S8R
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Fig.3 Different brewing time each ingredient content leaching
(n=6)

3.1.4 REEBAATRAREIRF
IR EPEH PR AR ES I GB/T23776-2018"%,

TE P IR] A 30 s 4cPF R, LAni K IRAE s —As bt
A3HILL 150 mL 97, 90, 80 °CKhifl 6 g Z5kE, WK G AT
ETER . Z5HLILFR 1, 97 CCAKIR M T 28 LA 1Ty
Yy T AR B AL, K I A5 PN W R R
RISz He , A€, H Rk A TRk

®1 FRMEKEREITEESHNTHEHR@N=4)

Table 1 Different temperature sensory evaluationin 4 times
average score of continous brewing (n=4)

WRKIRPC iR — % =R
97 91.68 90.81
90 91.48 90.40
80 90.71 89.56

TE MR IR] A 30 s 4cPF R, DAZSH A AR A o —7F
B, HRERSEE2.3.6g, LU 150 mL 97 °Cok winfd, Xt
KT TR . g5k 2, AR 6 g if, F
W, R BRASEE, AP E T HMA .
MEAZSAHR NS Y. R B K S
n, AT EEE . k. A

#2 TRBRFEREITEELNFHE I R@0=D)

Table 2 Different amount of tea sensory evaluation in 4 times
average score of continous brewing (n=4)

93.89 91.00
3 93.54 90.54
2 93.37 90.16

AN 6 g 550, LASSH vhifa st () /E y #— 78
i, LI 150 mL 97 °CoKupifa, 4373 B AR (1) wh i i [,
S ASHHATRE VRN, T3 3. G5B, IfL I ) bR %
WA TS8R, A3 HT R 55 0 i Rt R i 7
WEMAK, KW aTm, FUSBSmmmH s
it 25 Hof TA) SiE K T 3 i, R RO TLBR I . IRk, i niie
I I 208/ 2 T VA T {5 55 0 0 Ak o o e 9

F B R 28 52 6 R % I JRR VT B 5 B 40 BT R
il —ZF Sk BN B B S 2E, fE 6 g FAShL, FIH
97 °CAKIR Mhitd 30 s Bf, AT HA Wff, Bk, IR

3 FEMAREEHEZESAEFINBSRMN=4)

Table 3 Different brewing time sensory evaluation in 4 times
average score of continous brewing (n=4)

RS —HIPEME R
(20, 20, 20, 20) 93.34 90.62
(30, 30, 30, 30) 92.65 90.30
(20, 20, 30, 40) 92.39 90.36
(30, 30, 40, 50) 91.50 89.90
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32 EXRREEZREREZMRAFHASET A FH SPSS 20 #AFALEREE, 5 ahiaskiE . B R wivl
i B IE S B — 2 oy TR SR MR RO IR 6.
LY, P RAE AR . R R S5 0 F4 LGHYEXRKEE
SRR o Table 4 Lo (3% orthogonal experiment schedule
3.2.1  FEXIt WAOKIE/,C  ZRITE/s Whht/g
R Lo(3) =K =K FIERIRI (e 4), W1 S | 97 30 P
FE PRI . PR RIS HE, SR AR MESS B T 2 o 40 X
B, ERRMEEK 150 mL #1755 A% . 2 e 2
B R SRR . SR . kR, A 3 o7 50 2
e A SN 4 90 30 3
322 AREABEMRTRANS RGN LR LH S 90 40 2
Fie = E AR S il — 2 — 2%, AW S 6 90 50 6
KR AR W RS T N S A SR . R[] S 7 %0 20 s
LA, 25T ROR T e I S N
323 ERRELRNSN g 50 0 ¢
R T 22 530 ) 0 0ot T S8R B 25 SR AT 407, 1 559 80 50 3

F5 TRMBEHFRZHTERRHES FIEE @0=6)
Table 5 Average content of effective leaching constituents in tea broth under different brewing conditions (n=6)
o KR el B IR G ERR LERRERE REWmEE Wi g A i K
/°C i 1] /s - AR /(mg/100 mL) /(mg/100 mL) /(mg/100 mL) /(mg/100 mL) /(mg/100 mL) /(mg/100 mL)

97 30 6 1 51.5+4.9 83.4+24.6 87.3+7.2 8.4+0.7 0.5+0.1 189.0£16.6
N 97 30 6 2 67.8+8.4 132.6+21.8 133.9+5.6 10.5+0.9 0.6£0.0  283.2+31.2
w 97 30 6 3 51.1+1.3 153.1£33.4 135.8+8.1 9.3+0.6 0.6+0.1 236.0+25.9
97 30 6 4 35.3+4.7 134.54+26.0 123.4+£8.0 8.1+0.9 0.5+0.1 193.5+17.9
97 40 3 1 30.3+5.0 53.4+14.0 59.4+16.5 6.3+0.6 0.2+0.0 115.2+9.0
. 97 40 3 2 38.3+£5.8 76.5+13.5 82.8+8.3 8.6+1.1 0.5+0.1 152.0+£19.4
e 97 40 3 3 29.1+£7.8 67.4+7.4 83.9+43.2 6.5+0.7 0.3+0.0 112.0+£22.9
97 40 3 4 17.4+17.4 59.7+13.0 67.9+22.8 5.4+1.2 0.2+0.1  180.0£206.7
97 50 2 1 21.9+1.2 32.4£11.7 39.1£6.1 5.120.2 0.2+0.0 83.5+6.2
N 97 50 2 2 27.243.9 68.9+15.0 58.1+4.6 6.4+0.2 0.3£0.0  101.9+19.1
e 97 50 2 3 17.4+1.2 542+16.5 47.4+4.0 4.8+0.3 0.2+0.0 81.2+10.8
97 50 2 4 13.2+1.2 31.6+18.4 35444 .4 3.2+0.2 0.2+0.0 52.2+15.8
90 30 3 1 21.6+3.8 27.4£17.3 46.2+20.3 4.9+1.0 0.2+0.1 79.8+12.4
90 30 3 2 25.4+8.9 89.2+10.6 61.949.3 7.0+1.2 0.3+0.1 130.5+12.5
FI 4
90 30 3 3 24.1+1.5 91.6+£7.9 60.5+11.9 6.2+1.2 0.3+0.1 93.2+20.4
90 30 3 4 17.2+0.8 61.3£19.0 51.4+£9.0 5.0+£0.9 0.2+0.0 68.0+23.3
90 40 2 1 19.7+1.5 24.2+7.4 29.146.9 4.1%0.9 0.1+0.0 65.0+7.1
90 40 2 2 24.8+1.4 49.3+14 .4 47.246.9 5.9+1.1 0.2+0.1 91.5+4.2
LS
90 40 2 3 17.71.3 443£16.0 43.2+7.1 4.6+0.9 0.2+0.0 76.7+13.5

90 40 2 4 13.7+0.7 31.9+6.6 34.8+5.1 3.3£0.8 0.1£0.0 45.7+12.4
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gEkS
P K i Bt MK MR AR L ENE REZmHNE I 2759 IR K
/°C O EEI "7 B /(mg/100 mL)  /(mg/100 mL) /(mg/100 mL) /(mg/100 mL) /(mg/100 mL) /(mg/100 mL)
90 50 6 1 55.3+6.7 109.4+26.1 100.1+15.1 7.9+1.7 0.4+0.1 208.5+8.7
90 50 6 2 71.246.9 154.9+29.1 139.2+13.6 10.242.4 0.7+0.3 286.8+20.1
S 6
90 50 6 3 42.4+7.0 127.9+18.1 123.5+12.6 8.9+1.8 0.5+0.2 228.0+11.5
90 50 6 4 27.7+3.4 88.5+7.1 109.1+20.5 6.3x1.9 0.3£0.1 151.0£14.9
80 30 2 1 22.3+11.8 25.345.6 21.543.3 4.3+1.1 0.2+0.0 21.7+1.9
80 30 2 2 22.342.1 30.0+4.8 29.7+4.3 6.742.5 0.3+0.3 66.7+16.6
S5 7
80 30 2 3 17.942.2 35.848.4 42.849.7 6.442.5 0.3+0.3 43.2+11.3
80 30 2 4 14.1£1.2 36.0+4.2 33.5+6.6 5.742.2 0.3+0.3 46.5+14.9
80 40 6 1 424432 59.3+4.4 58.1£17.8 8.241.0 0.5+0.2 138.3£15.6
80 40 6 2 61.2+4.4 108.4+7.5 95.9+11.2 10.8+1.0 0.8+0.3 201.0£29.3
SN 8
80 40 6 3 41.9+4.9 110.9£9.9 95.3+8.5 10.2+1.0 0.7+0.2 173.3+23.9
80 40 6 4 30.1+2.7 103.3+4.5 82.0£7.0 8.9+1.1 0.6+0.2 116.7+48.6
80 50 3 1 25.7+1.2 39.242.7 41.9+18.6 6.2+1.6 0.3£0.1 78.5+13.2
80 50 3 2 29.6+3.7 51.1+8.7 66.2+15.6 8.2+0.7 0.4+0.1 130.5+53.4
S 9
80 50 3 3 21.4+2.4 63.6£5.2 53.4+4.9 7.241.0 0.3£0.1 75.7427.4
80 50 3 4 16.2+1.2 49.1+5.7 45.2+6.8 6.120.9 0.3+0.1 134.3+156.9
#z6 IMEARMRFITPEERSENTNMEZEEINE
Table 6 Table of significance of the influence of 3 factors on the content of amino acid in tea soup
i % K AAEMREGE ILREGE RZBHoeE WS E  TaEsE BIEPSs 3 2 Lk
W - i BEM BEM M BEM BEE i
WIEEE  80/90/97 °C 0.730 0.673 0.232 0.024* 0.105 0.077 0.154
1 Pyt a] 30/40/50 s 0.803 0.645 0.525 0.071 0.908 0.236 0.467
Bk 2/3/6 g 0.504 0.131 0.055 0.002%* 0.007%* 0.014* 0.201
W 80/90/97 °C 0.411 0.206 0.175 0.158 0.582 0.243 0.253
2 R A 30/40/50 s 0.664 0.867 0.446 0.575 0.630 0.553 0.512
ke 2/3/6 g 0.017* 0.074 0.026* 0.010%* 0.059 0.024* 0.259
WIERE  80/90/97 °C 0.149 0.180 0.282 0.031%* 0.017* 0.087 0.279
3 W s [ 30/40/50 s 0.271 0.236 0.872 0.309 0.110 0.788 0.549
Eveag Y 2/3/6 g 0.007%* 0.015% 0.042% 0.003* 0.002%* 0.009%* 0.812
WHLIREE  80/90/97 °C 0.149 0.075 0.314 0.005%* 0.104 0.469 0.291
4 M A 30/40/50 s 0.318 0.085 0.763 0.017* 0.284 0.949 0.889
B|AE 2/3/6 g 0.013%* 0.007%* 0.041* 0.001** 0.036* 0.190 0.203

H: #R3K P<0.05 2253 W3, **fR 3% P<0.01 22540 i 3%,
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