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Effects of Pyrus pyrifolia Nakai Polyphenol Oxidase Treatment on the Quality of Black Tea in Summer and Autumn
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Abstract: Fermentation is a critical procedure in black tea manufacture. In order to improve the quality of black tea, we
attempted to utilize the polyphenol oxidase from Pyrus pyrifolia Nakai to improve the fermentation process and thus investigated
the sensory quality, color and main taste and aroma components of the resulting black tea in the present study. Results indicated
that this new treatment significantly improved the sensory quality of black tea. As compared with those of the control, the
brightness of tea infusion was increased significantly (P << 0.01) and the ratio of theaflavins to thearubigins and the content of
soluble sugars in black tea treated with a ratio of crude polyphenol oxidase solution to rolled tea were increased by 86.05% and

34.34%, respectively, whereas the ratio of polyphenol to amino and the content of flavonoids were decreased by 3.96% and 7.35%,
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respectively. The aroma components S-ionone, trans-geraniol and a-copaene were increased.
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Fig.1  Comparison of polphenol oxidase activity between
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Pyrus pyrifolia Nakai and tea
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Table1 Experimental design for improving black tea manufacture by pre- Table2 Effects of pre-fermentation addition of polyphenol oxidase on
fermentation addition of the polyphenol oxidase from Pyrus pyrifolia Nakai the sensory quality of black tea
P 2 s LE £/ % R I s W (T55)) o
X HE 0 L TR0 BAs% ke WEaR T
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2 G—% 1h 5 T4 1 Z%55(89.59Y) (904 BEIE(897))  ZLM5(89.54%) 67.05
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Table3  Effects of pre-fermentation addition of polyphenol oxidase on
color parameters of black tea
fhsm THEE Htath =
SEEL*) A (a*/b%) SEEL*) EAH(a*/b*)
Xof 8 19.39"% 0.36™ 66.39° 0.31¢
1 20.08™ 0.33%% 64.50™ 0.33%
2 19.44%° 0.31% 63.87" 0.33"
3 19.53%° 0.33%% 68.94% 0.28"
4 17.16% 0.33% 68.08"° 0.29™

NG T RERNR S 7 BN A 43 i 3R R Duncan’s B &2 M % (SSR) 7E
P=0.05 fil P=0.01 K FFEREE. TH.

FHR3ATAL, ORERTIR 65 S Bl 2R
DL AT, KT AR LR (L) R M (a/b) B
Kigwm. SxRML, LA TRREECHBUAK,
MFF OB IMAFREE R TR, TR R 2 mE i
TeRE T REE, [FRFREEME TR AFL, 205G
B (a*/b*) ] B AL (P<0.01), ALFH3. 4RI RE N B
B(P<0.01), A R, SHHFRSL—8". Wk
e BRI R 2 W EAGERR B T 5 A R R AR
WERIE, L2 H2mALi g ERE R
AR SRR D RBE MR B REHMMYE, ks n
PTG B e 3
2.4 RFEABEXTLL TR A & A 5

R4 DRLHEMAHBEREILENE RS W
Effects of pre-fermentation addition of polyphenol oxidase on
components of black tea
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34.64 5.09% 0.63" 579" 0.080 7.2
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Table 5 Effects of pre-fermentation addition of polyphenol oxidase on
aroma compounds of black tea
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TREH i min Eg WE 12 3 4
1793 U (benzaldehyde) 725 798 734 53 5
20.64 [0 A ZHf 8 (trans-2- trans4-heptadienal) 048 049 049 034 0.8
2198 JEH B (benzyl aloohol) 599 538 617 620 604
2238 K B (benzene acetaldehyde) 845 878 931 9.04 834
266 280045 5 cis -linalool oxide) 127 091 L0 09 LIS
2531 -5 R (-Tinalool) 192 174 174 140 145
25,55 T#(nonanal) 170 130 147 136 126
26,10 % . (phenylethy aleohol) 1397 1467 1319 1389 1383
2107 N-Z SR 2, 5-pyrrolidinedione, 1-¢thyl) 191 L10 131 107 062
2740 2-L Bt (2-acetylpymole) 329 096 182 030 037
2901 P-#25E-+ R (B-hydroxydodecanoic acid) 049 075 043 098 040
2978 % (naphthalene) 146 135 LI 133 123
3006 TR i salicylic acid, methyl ester) 078 051 057 051 046
3044 T2 (safranal) 200 234 206 218 193
30.70 357 (decanal) 042 050 042 060 038
30.82 T EJUS B (thiophene, 2-butyltetrahydro) 083 134 107 093 104
3102 4-HEED AT 0-BE (4-methyl-2-phenyl-2-pentenal) 195 172 166 161 167
3143 B-3RFr R (B-cyclocitral) 340 351 278 323 281
31.61 EME(geraniol) 207 203 170 192 150
3281 I 128 cis-geraniol) 280 289 298 344 316
341 JR-2-50R trans-2-decenal) 084 062 030 054 057
RENK] 2AIETHi2-B5(2-phenyl-2-butenal) 155 122 115 120 121
33.96 2,6,10-= FEEFT055(2,6,10-trimethyltetradecane) 415 395 393 428 485
3465 2-FAEZ(2-methylnaphthalene) 398 368 323 367 420
35.15 14425 (1-methylnaphthalene) 143 109 108 101 079
31719 24-ZHHEK (2 4-dimethylbenzaldehyde) 176 198 179 191 177
38.08 2 J 2-undecen-1-al) 040 037 034 039 037
3820 CFRARH B (acetic acid, benzyl ester) 066 059 058 083 083
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39.20 J2-2-CH C A (trans-2-hexeny] caproate) 004 002 005 041 029
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4041 {20 Gunipene) 065 083 054 069 054
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802 S-FUAEDATE G2 E(5-methyl-2-phenyl-2-hexenal) 152 152 150 125 146
$15 -4 F T (p-ionone) 606 595 664 670 7.00
4329 238X B (5, 6-epoxy-f-ionone) 077 103 L02 109 Ll
0 26- T A FHERR)Q.6-didtert-butyl-4-methyl phenl) 092 0.87 066 163 124
44585 - BB b-guaiene) 053 047 035 069 062
4525 +73H(hexadecane) 067 082 092 085 117
4531 5B Y S (dihydro actinidiolide) 164 181 163 177 182
4644 BT AU (trans-nerolidol) 051 062 075 081 079
4867 - B (e-cedrol) 062 071 069 083 063
57.00 +7v R B (palmitic acid, methyl ester) 298 466 674 565 748
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Fig.2  GC-MS chromatograms of aroma components in control sample
(a) and treatment No. 3 (b)
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