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Abstract: Black tea (Yingshuang, Yuewan) and green tea (Kaishan Baimao, Mingshan) produced in He-
zhou, Guangxi, China were used as raw materials, mixed separately with fresh sugarcane juice to prepare tea
vinegar. The changes of color difference, total acid, tea polyphenols, theanine, total flavonoids, and other in-
dicators during acetic acid fermentation were investigated. The overall odor profile of tea vinegar was deter-
mined by an electronic nose, and the antibacterial effects of four kinds of tea vinegar on three pathogenic bac-
teria including Escherichia coli, Staphylococcus aureus, and Candida albicans were analyzed by the Oxford cup-
agar method. The results showed that the fermentation process of green tea had a strong ability to produce acid,
and the contents of theanine and tea polyphenols were high, with the total flavonoids in tea vinegar well pre-
served. Acids, alcohols, aromatic compounds, and alkanes were the overall characteristic odor profile of tea
vinegar. The antibacterial effects of four kinds of tea vinegar on Escherichia coli, Staphylococcus aureus, and
Candida albicans were determined by the size of the inhibition zone. All four kinds of tea vinegar showed cer-
tain antibacterial effects on the three pathogenic bacteria, with obvious inhibition zones. Specifically, Minshan
tea vinegar showed the best antibacterial effect, and its antibacterial effect on the three pathogenic bacteria
was highly sensitive. The quality and antibacterial effect of tea vinegar fermented by various tea varieties were
significantly different. However, the taste of tea vinegar fermented from green tea was richer than that fer-

mented from black tea, and the aroma of tea and vinegar was more obvious.
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Fig.1 Fermented process flow of tea vinegar
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Fig.2 Change of total acid during fermentation of tea vinegar

from different tea varieties
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Fig.3 Change of tea polyphenols during fermentation of tea

vinegar from different tea varieties
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Fig.4 Changes of theanine during fermentation of tea vinegar

from different tea varieties
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Fig.5 Changes of flavonoids in tea vinegar during fermentation

from different tea varieties
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Table 4 Sensory evaluation of tea vinegar
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Table 5 Changes in color difference during fermentation of different tea vinegars

At ) /d [ETEAN LHE a*l b*E AE 18
0 I FEAS S 26.287+0.200° 1.047+0.150" 2.153+0.660¢ 26.40+0.25¢
1 R AR 28.473+0.480" 1.290+0.030° 4.917+0.490" 28.93+0.56"
3 G A5 i 26.793+0.060" 0.877+0.020¢ 2.740+0.120¢ 26.95+0.07¢
5 AT 29.910+0.430¢ 0.7400.120¢% 5.697+0.050¢ 30.4620.42¢
7 I FE AT 26.943+0.100¢ 0.687+0.010¢ 2.727+0.080¢ 27.09+0.101
9 I FEASHS 28.473+0.070° 1.290+0.010¢ 4.917+0.310° 28.06+0.10°
11 I FE AR T 27.550+0.030° 0.833+0.020 3.857+0.120° 27.8320.05¢
13 G A5 i 26.603+0.140% 0.713+0.040°% 2.750+0.190¢ 26.75+0.16%
0 EREE N 27.397+0.070< 0.903+0.030" 2.5130.660¢ 27.53%0.08¢
1 VEREE N 27.650+0.090" 0.950+0.030¢ 3.0070.210 27.83+0.10
3 RPN 27.667+0.220b 0.783+0.020° 3.097+0.150" 27.85+0.23"
5 EREE N 27.777+0.260 0.807+0.010° 3.427+0.250° 28.00+0.29"
7 RPN 27.640+0.190" 0.737+0.030¢ 3.0430.230 27.82+0.21"
9 EREE N 27.640+0.080° 0.737+0.020 3.04320.110¢ 28.32+0.10°
11 VEREE N 27.180+0.040" 0.570+0.020 2.480+0.040¢ 27.30+0.04¢
13 RPN 27.367+0.070¢ 0.620+0.030° 2.687+0.140° 27.51+0.08°
0 SRl SEEP T 26.863+0.110¢ 0.857+0.080" 1.697+0.400¢ 26.93+0.13¢
1 PARI SEEP 5 27.323+0.130< 1.037+0.010¢ 2.507+0.180° 27.4620.15¢
3 CiRINISESP S 28.437+0.750" 1.013+0.100¢t 3.920+0.490" 28.73+0.80"
5 PRI SEEP N 30.710+0.270¢ 0.677+0.120° 5.360+0.260° 31.18+0.22¢
7 SRS ESE 28.657+0.530" 1.103+0.030 4.203+0.600" 28.99+0.61"
9 PRI SEEP T 28.657+0.190¢ 1.103+0.060b 4.203+0.540° 27.91+0.25¢
11 CARI SEEP 5 27.300+0.050< 0.943+0.010 2.577+0.050¢ 27.4420.05¢
13 SRl EEEP T 27.610+0.140¢ 1.127+0.050° 3.187+0.270¢ 27.82+0.17°
0 EAIIPS 29.050+0.420° 0.877+0.080° 4.453+0.160° 29.40+0.442
1 EAIE 26.757+0.010% 0.683+0.02b 1.697+0.120 26.82+0.02¢
3 EAIIPS 26.543+0.070° 0.513+0.020¢ 1.517+0.090¢ 26.59+0.071
5 EAIIPS i 26.937+0.040¢ 0.423+0.030° 1.680+0.0601 26.99:+0.04°
7 EAIPN 27.480+0.230" 0.650+0.060> 2.573+0.560" 27.61+0.28"
9 EAIEN 27.480+0.030" 0.650+0.030° 2.57320.330" 27.46+0.07"
11 EAIEN 27.337+0.050" 0.693+0.020 2.70720.030 27.48+0.05"
13 EAlIBS 27.030+0.020 0.687+0.030" 2.080+0.080¢ 27.12+0.01¢

TE : [RIRE il 2 PP R B AN ] 7B 28 57 3% (p<0.05 ) o
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Table 6 Diameter and sensitivity of bacteriostatic zone of tea vinegar
mm
Tl LR D FEAS S PEREP N PRI SESP N AP

K5 17.85+0.204(+++) 21.86+0.31"(++++) 20.01+0.15(+++) 19.32+0.08(+++) 26.01+0.20°(++++)
A0 A R 18.13+0.31°(+++) 21.97+0.22"(++++) 26.97+0.32*(++++) 19.23+0.13¢(+++) 22.85+0.18"(++++)
O ERTE 12.35£0.25"(++) 14.22+0.33*(++) 12.36+0.25°(++) 13.49+0.21%(++) 16.32+0.22(+++)

T - [T A [ PR 3R 28 5 B (p<0.05)

A KIpEA R B, B OARATERE ; C HEEERE . bk b 2 B3 oRm A BN AR S A 22 T OV TF I B 28, A T v AT
IR BEFAR o AR R 7 b D[R] A e T2 A9 LR IR 7T A TR D AR T B 2R TR
B7 FEWNBRENNERR

Fig.7 Antibacterial effects of tea vinegar on pathogenic bacteria
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