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Abstract: In order to improve the quality of autumn black tea, a crude enzymatic solution of strawberry was used to promote the black tea
fermentation, and the sensory quality, taste characteristics, main chemical components and aroma compositions of the obtained black teas were
investigated for comparison. The results of sensory evaluation and electronic tongue evaluation showed that adding the crude enzymatic solution
of strawberry promoted the fermentation process, and alleviated the bitterness and astringency and improved the aroma quality of the autumn
black tea. Analysis of quality and aroma components revealed that the addition of the crude enzymatic solution of strawberry had a greater
influence on the contents of tea polyphenols, soluble sugars, catechins, amino acids and aroma components. Compared with the control, the tea
polyphenol content decreased significantly in black tea at a crude enzymatic solution-to-rolled leave mass ratio of 10% (CM3), among which the
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contents of C, ECG and EGCG were reduced by 30.92%, 27.34% and 17.87%, respectively, while the contents of soluble sugars and theaflavins

in black tea increased by 18.70% and 15.93%, respectively. Among the aroma compositions, the contents of dehydrolinalool and nerolidol
increased by 58.79%, 61.67%, respectively, and the contents of linalool, nerol, phenylacetaldehyde and beta-pinene also reached the highest
level for the treatment. These aroma components increased greatly the black tea aroma. In addition, the CM3-treated black tea exhibited the
strongest DPPH free radical scavenging activity (1Cs,=85.01+0.85 pg/mL). In conclusion, the addition of the crude enzymatic solution of
strawberry promoted the fermentation of black tea, alleviated the bitter taste and astringency, and improved the aroma quality of autumn black
tea. Moreover, the addition ratio for crude enzymatic solution and tea leave at 10% led to the greatest quality improvement and an increase in
the antioxidant activity of black tea.
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Table 3 Effect of adding strawberry crude enzyme in fermentation process on sensory evaluation of black
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Table 4 Effect of adding strawberry crude enzyme in fermentation process on the taste characteristics of black tea
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CK  450+0.00°  7.79+0.00° 1.64+0.00° 0.59+0.00° 14.83+0.00° 4.50+0.00° <0 <13 <6
CM1  445+0.05° 7.59+0.16® 1.60+0.04° 056+0.10° 14.83+0.05% 4.57+0.11° <0 <13 <6
CM2  4.4040.08° 7.51+0.15® 151+0.09° 052+0.05° 14.60+0.12% 4.41+0.25° <0 <13 <6
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Fig.1 Effect of adding strawberry crude enzyme in
fermentation process on chemical components in black teas
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Fig.2 Effect of adding strawberry crude enzyme in
fermentation process on catechins components in black teas
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Table 5 Effect of adding strawberry crude enzyme in fermentation process on amino acids composition in black teas

TR A (EmaZL) A0S a-5 Rl A (g

R MEE A

P RS I B S A1

RAB  HekTaK RIEBME/(mg/mL)  CK/(mglg) CML/(mg/lg) CM2/(mg/lg) CM3/(mglg) CM4/(mg/g)
FRER E(+) 418 6.13 5.50 477 5.09 430
Y B (+) 0.05 1.21 0.92 0.84 1.65 0.87
BRBIE  EEH(+) 2,50 0.09 0.09 0.09 0.10 0.07
RARE B+ 0.03 0.16 0.19 0.10 0.26 0.12
RABM:  BE+) 1.00 1.38 1.59 1.36 1.56 2.15
SEE: HH(+) 0.60 0.23 0.24 0.27 0.24 0.25
o R HH(+) 150 0.46 0.36 0.50 0.44 0.50
P 2B H(+) 3.00 0.34 0.36 0.30 0.29 0.23
HRBR HH(+) 2.60 0.22 0.21 0.22 0.20 0.21
FRER  HEH) 0.50 0.43 0.30 0.43 0.41 0.43
MREE () 0.20 0.30 0.29 0.29 0.26 0.26
MAE ) 0.50 0.61 0.33 0.52 0.52 0.53
BERE ) 0.40 0.46 0.38 0.44 0.40 0.45
YRR *(9) 0.20 0.09 0.09 0.11 0.08 0.09
RARER  E() 0.90 0.20 0.16 0.21 0.19 0.17
TRER *(9) 1.90 0.38 0.27 0.37 0.32 0.35
&R #() 0.90 0.15 0.10 0.13 0.11 0.14
%R PR E(-) ND 0.16 0.14 0.15 0.17 0.17
ERELABREE 13.00 11.52 11.10 12.29 11.29

Er AR BRI BL,

“ R AR TR BL; “ND” A AAE 2],
= 6 EEHEEEH LB RESHR SN

Table 6 Effect of adding strawberry crude enzyme in fermentation process on aroma components of black teas

4% B B /min FAAS CK CcMm1 CMm2 CM3 CM4
4.30 T 0.53 0.55 0.57 1.89 0.59
7.82 KB 0.21 0.24 0.25 0.35 0.24
8.54 BN 1.34 158 153 2.42 1.63
9.88 KB 0.66 0.81 175 2.23 0.79
10.61 IRR-FHE85 ffedh (kbR ) 2.25 2.64 2.58 3.74 3.35
11.01 B AR-FAEBs ety (ki) 4.41 5.25 6.16 8.55 5.73
11.30 e 9.36 9.70 9.50 13.52 7.72
11.40 PLAF B 3.13 3.70 418 4.97 11.01
11.80 IR X -5 158E 2qedh (sl ) 1.84 0.97 1.08 0.76 0.58
13.25 B A-FAEs ety (brAl) 3.36 2.50 2.71 2.56 2.60
13.76 KApER T B 6.52 8.26 8.92 12.45 10.23
14.44 i 0.44 0.33 0.29 0.52 0.61
15.10 FaitEs 12.62 11.95 12.39 15,51 12.03
17.79 FetEE 0.74 0.44 0.38 0.57 0.44
21.61 Fa it AREE 2.27 2.18 2.67 3.67 2.58

E: MRS E (glg) ARAES MAREE ARG AT F, SR AR 2B R FH 0 T A E RS
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Fig.4 Effect of adding strawberry crude enzyme in
fermentation process on DPPH free radical scavenging activity
of black teas
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