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Effects of microwave fixation process on preserving green color and reducing
bitterness in autumn green tea
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ABSTRACT: Objective To investigate the effects of microwave fixation process on preserving green color and
reducing bitterness in autumn green tea. Methods Flushes of two leaves and a bud of tea variety Bixiangzao picked in
autumn were as raw materials, based on the traditional green tea fixing, rolling and drying processes, the microwave fixation
process was used to replace the traditional cylinder fixation process, 14 groups of microwave fixation treatments were set up
according to different microwave intensities and microwave times to investigate the effect of microwave fixation process on
preserving green color and reducing bitterness in autumn green tea in terms of sensory quality, taste quality components and
color quality of dry tea and tea infusion. Results Compared with the traditional cylinder fixation process, the green tea
produced by the microwave fixation process with microwave intensity of 500 W and microwave time of 3 min had the best
overall sensory quality with green color and mellow taste, while the content of water extract, tea polyphenols, amino acids,
caffeine, total catechins and simple catechins were significantly increased (P<0.05), the ratio of tea polyphenols to amino acids

for bitterness evaluation indicators and ester catechin content to total catechin content were significantly decreased (P<0.05),
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and the greenness and brightness of the dry tea color and the tea infusion color were improved in different degrees. Conclusion

Microwave fixation processing of autumn green tea has a good effect of protecting green and reducing bitter, which can be

applied to improve the quality of autumn green tea production practice.

KEY WORDS: tea; autumn green tea; green tea processing; microwave fixation; preserve green color and reduce

bitterness
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Table 1 Processing parameters of microwave treatment

IRFEG S TR /W TR RF ] /min
Al 500 L5
A2 500 2.0
A3 500 2.5
Ad 500 3.0
A5 500 35
Bl 600 1.0
B2 600 L5
B3 600 2.0
B4 600 2.5
BS 600 3.0
Cl 700 1.0
C2 700 L5
c3 700 2.0
C4 700 2.5
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Table 2 Effects of microwave fixing processes on the quality of green tea (n=5)
SME A Ch HR AU yis
Ab P LEATESY
WG Wy RE S P PiE 5y iE W5y pRars oy
CK 3 85.0 &%, Bsr 850 AR, MimK 900 MIEE HEH  86.0 Bze, 55% 90.0 87.1
Al &, FEELFE 800 4% BT 83.0 KRS 85.0 [[FE5E 89.0 R3E, HEIFF 80.0 84.3
A2 BER FHALF 850 4 St 900 B, MK 900 [[FE5E 90.0 BoE, M3 89.0 88.7
A3 £ 86.0 Lk, 5t 93.0 WA, MimK 920 B S 93.0 e, 515% 90.0 90.7
A4 FRbx 91.0 Mk, 7% 940 HEFE, WK 940 22 93.0 Wisz, 555 94.0 93.0
A5 il 82.0 W&, F 925  HEF, mK 930 22 93.0 e, SI5% 90.0 90.0
Bl &, Ffi¢04#F 800 &% 5% 900 A, Mimk 910 [ E 89.0 R3E, W55 83.0 86.8
B2 &%, FHALAF 845 &L 3 910 HA, MiEK 910 [[FE5E 90.0 BoE, M3 88.0 88.8
B3 R 90.0 Mk, T 930  HFE WK 940 i 3 92.0 e, 515F 90.0 92.0
B4 £ 88.0 MLk, T 930  WFE EK 930 e 5 93.0 Wiz, 555 93.0 91.8
B5 £t 83.0 MLk, % 930 HE EHK 920 [[(E2 93.0 Beow, w5 90.0 90.0
Cl B9, FEHLE 850 e, 58 925 4, MMk 90.0 21 92.5 B, BA5 90.0 89.8
c2 TS 89.0 Mk, T 93.0 HEF, MmEK 90.0 [(EE R 93.0 Wise, 555 93.0 913
C3 ES el 84.0 Mk ST 930  HFE WK 930 (2 93.0 e, 515F 91.0 90.6
C4 il 82.0 Mk T 920 HFE WK 920 i 38 92.5 e, 5157 90.0 89.5
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Table 3 Effects of different microwave fixing processes on the water extracts, tea polyphenols, amino acids, caffeine and the ratio of
tea polyphenols to amino acids in green tea (n=3)

Qb K % REZB/% IR /% Wi HE /% /2 L
CK 36.65+0.00' 24.10+0.00° 3.38+0.00' 4.56+0.00" 7.13£0.03*
Al 37.25+0.00" 21.20+0.00™ 3.70+0.00° 4.81+0.01° 5.73+0.00™
A2 37.81+0.008 21.47+0.01% 3.35+0.01 4.78+0.00™ 6.41+0.00*
A3 38.55+0.02°¢ 22.33+0.02° 3.67+0.01° 4.74+0.00° 6.08+0.01'
A4 38.67+0.01% 25.74+0.03" 3.81£0.02° 4.69+0.00¢ 6.76+0.00°
A5 38.42+0.00°* 24.98+0.00° 3.58+0.00° 4.63+0.00° 6.98+0.03°
Bl 37.20+0.02" 22.58+0.02" 3.42+0.02" 4.76+0.00 6.60+0.00'
B2 37.89+0.018 24.01+0.00° 3.62+0.01¢ 4.75+0.00 6.63+0.02"
B3 39.21+0.00° 25.73+0.00" 3.67+0.01° 4.73+0.00° 7.01+0.02°
B4 38.72+0.01% 24.76+0.01¢ 3.57+0.01¢ 4.69+0.00¢ 6.94+0.00¢
B5 38.82+0.00° 22.98+0.002 3.534+0.01"% 4.62+0.00° 6.50+0.00°
Cl 38.00+0.02 22.25+0.00° 3.30+0.02% 4.76+0.03% 6.74+0.00"
C2 38.2140.01¢ 24.45+0.00¢ 3.50+0.00¢ 4.69+0.06¢ 6.99+0.00°
C3 38.35+0.00% 22.59+0.01" 3.40+0.02" 4.64+0.01° 6.64+0.01"
C4 38.04+0.00 21.38+0.00" 3.20+0.00' 4.65+0.01° 6.68+0.00¢

T AR /NG B3R 25 20 2 1 LU AR I 5 2R AT 3 22 5 (P<0.05), T IRl
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Table 4 Effects of microwave fixing processes on the catechins and the ratio of ester catechin to total catechin in green tea (n=3)

Qb3 EGCG/% 15 LA/ % BRI LAS /% BILZER% BRI LAS KB LA K el
CK 7.00+0.017 2.41+0.02™ 10.37+0.01 12.37+0.01% 0.84+0.01°
Al 7.95+0.01° 2.9940.008 11.15+0.02° 14.14+0.01° 0.79+0.00°¢
A2 7.29+0.03" 2.96+0.02" 10.22+0.03% 13.18+0.01 0.78+0.01°°
A3 7.32+0.03% 2.85+0.01° 10.98+0.008 13.83+0.028 0.79+0.02°¢
A4 7.9240.01%° 3.39+0.01° 11.31+£0.01¢ 14.70+0.03" 0.76+0.01°
A5 7.76+0.01° 3.30+0.01° 11.38+0.01° 14.68+0.01° 0.7740.02*
Bl 7.69+0.00" 2.77+0.01 11.08+0.02° 13.85+0.02¢ 0.80+0.01¢
B2 7.80+0.02¢ 3.00+0.03" 11.10£0.05" 14.10+0.01° 0.79+0.02°
B3 7.84+0.00° 3.08+0.02¢ 11.40+0.03¢ 14.48+0.01¢ 0.79+0.01°¢
B4 7.90+0.00" 3.11£0.03¢ 11.53+0.02° 14.64+0.01° 0.79+0.00*
B5 7.82+0.01%¢ 3.02+0.01° 11.60+0.07* 14.62+0.01° 0.79+0.00*
Cl 7.86+0.04° 2.69+0.00' 10.77+0.01" 13.46+0.01" 0.80+0.01¢
C2 7.18+0.01° 2.7240.01% 10.45+0.01° 13.17+0.00 0.79+0.02°
C3 7.36+0.04¢ 2.7440.01% 10.16+0.02" 12.90+0.00' 0.79+0.01°
Cc4 7.94+0.04 3.03+0.02° 10.81+0.05" 13.84+0.02¢ 0.78+0.02

e B LZSE: EGCG. GCG. ECG; fAi#JLA<%: EGC. C. EC,

WX FAE LT a7, b EE ALY, KB
FREEN 500 W, AFFHFAIY 3 min AbFEZH (A4 4T 556
Feddt, [t 5 CKATMI b, TSI ok it w, %
J i R AR (P<0.05)

232 WMEFHFILARBEDESRRNT R

R AR R B, K aiES S L el
e i % IEMIE(P<0.01), 5 b'{HB % 7 (P<0.05), LA
B, ZRAEIISE; (a7, et bTEEN, 2K
HOREE AL, OFMNERE R, XA TiE.
F 6 A, H CK M, MEEAHMARG G MR T
L34 35 42 55 (P<0.05), b {H 2 3 AR (P<0.05), 5]
Tl AT LA REE B R (OS2, PR (s B AT B
BERIH O, Na |5 ER, 5 CK 41HH, B Al
ALAb, AL BRZ 7 RN 1 |a" | B34 (B 25 1 8 (P<0.05),
DLk, Ll A4 R [ (A LS R, S
HHPEES R BRI R G GRS A, R G
il TR

3 HFig5iTie

SRR eI [N 2 W ey o i e g, U HOR A
DR AT AL LA 3R &k T ZUEEIR O AR, SRR S
VRE AT AU R B AR AR R v, A TS AR,
AWFEE R, SEGRERE LML, RS
HLEMTMMERRRZH . fER TR EER, [
R P/ Lt 25 AR (P<0.05), 3 T A2 IR S i L AT %
i 2riE . BLAMA I L SR, HA TR |
AR R I AP,y T RN s B 1L 2 T SR AL G Y

W, A EMEYRNAREE, 55—, SEREN
6], SEFEPR S AT MRS 2 Bl A Maillard SV si55 20, 2 55
TR O VPRSI  R B, AT R IR ELAS R A
LA E R LR E RGN E . AR ER,
R LA PR 2R A5 RE B 2 M P BR 2 AR ) 187 B LA
FRAYIEERSY EGCG Ry &P [RIif FIR s i
BLASRABILAS R W EE, ARG R,

®5 WRRABLZEXNFHTREFRRFZM(=3)
Table 5 Effects of microwave fixing processes on the color of
dry tea (n=3)

b L "L b*fE
CK 22.30+0.01" 2.89+0.01™ 74.51+0.01°
Al 24.05+0.03" 3.20+0.02' 71.35+0.01¢
A2 25.37+0.04¢ 3.28+0.00" 70.61+0.02°
A3 25.80+0.17° 3.454+0.02 70.18+0.01°
A4 26.70+0.04° 4.92+0.02° 65.43+0.01"
AS 25.43+0.01¢ 4.77+0.04 65.45+0.15"
Bl 22.56+0.01° 3.55+0.05' 65.55+0.00
B2 23.09+0.03 3.62+0.04" 63.96£0.04™
B3 24.76+0.01° 3.74+0.01¢ 62.35+0.01"
B4 23.20+0.03" 3.70+0.02¢ 67.59+0.02
B5 23.47+0.03¢ 3.61x0.00" 71.500.02°
Cl 25.64+0.05° 5.78+0.04° 71.76+0.01°
C2 25.65+0.01° 7.4240.03" 67.94+0.04"
C3 23.14£0.04" 5.60+0.02¢ 67.47+0.04
Cc4 22.48+0.02% 5.96+0.04° 68.88+0.01¢
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Table 6 Effects of microwave fixation processes on color quality of green tea infusion
e #g =] %
L a1 b{E LfH || b LM EXliE b*{E

CK  45.7240.01™ 16.37£0.01' 108.00+0.10°  42.41+0.02' 15.84+0.04' 103.40+0.03* 41.99+0.01' 17.8440.06° 102.60+0.02°
Al 46.6240.03% 16.07+0.02% 107.90£0.10°  42.50+0.02% 15.45+0.01™ 100.50+0.06" 42.60+0.03" 17.12+0.01'  99.89+0.05"
A2 47.41+0.01% 16.43+0.01' 100.70£0.06%  43.39+0.01" 16.47+0.01' 102.40+0.00° 42.99+0.04¢ 17.37+0.03% 99.76+0.03'
A3 48.13£0.01° 16.65+0.05" 103.60+£0.06°  43.44+0.028 21.70+0.02° 98.03+0.01% 42.34+0.01' 17.88+£0.01° 100.50+0.03"
A4 49.56+0.04" 17.95+£0.05° 103.20+0.06°  44.46+0.00° 20.38+0.01° 99.03+0.01% 43.05+0.02° 17.36+0.01% 99.44+0.04%
A5 48.90+0.01° 17.04+0.02° 103.50£0.06° 44.31+0.01° 19.88+0.01¢ 100.50+0.02" 43.56+0.01* 17.29+£0.02" 100.10+0.03%
Bl  47.69+0.01" 17.11+£0.03¢ 102.70+0.10°  43.57+£0.07° 17.14+0.05° 100.90+0.027 42.67+0.00®8 17.37+0.01¢ 100.00+0.038
B2 47.99+0.07° 17.04+0.02° 103.40+£0.00° 43.82+0.01° 16.54+£0.02" 102.60+0.02° 42.82+0.02° 17.45+0.05° 101.40+0.01°
B3 48.03+0.07° 17.26+0.01° 103.50+0.06° 43.87+0.01¢ 16.32+0.05° 101.50+£0.01° 43.54+0.01*° 17.71+£0.02% 100.70+0.06*
B4 47.07£0.07° 17.13£0.02¢ 103.50+0.06* 44.02+0.01° 16.88+0.028 100.48+0.03" 43.42+0.02° 17.98+0.00*° 102.40+0.01°
B5  47.91+0.04° 17.58+0.01° 101.50+0.55"  43.20£0.04' 16.70+0.02" 102.00£0.06° 42.72+0.02" 17.74+0.02° 97.79+0.01°
Cl  46.43+0.01' 17.59+£0.05° 100.70+0.20¢  43.90+0.03% 16.67+0.00" 101.50+0.00° 42.48+0.02" 17.79+0.01° 97.37+0.03™
C2  47.63+0.017 16.53+0.03%8 99.36+0.02" 43.35+0.01" 18.07+0.03° 100.30+0.02° 42.74+0.02" 17.04£0.02'  99.54+0.02
C3  47.16£0.03" 16.53+0.012 103.70+0.01°  42.44+0.01' 20.70+0.03° 99.03+0.01¢ 42.21+0.01% 16.58+0.01% 102.50+0.01°
C4  46.99+0.01' 16.48+0.04" 103.40+0.20% 42.57+0.01 17.14+0.02" 100.90+0.01" 42.33+0.04' 17.67+0.03° 99.45+0.05%
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