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Abstract: During fermentation, benzene and benzene derivatives can be produced in yogurt, but there is a lack of studies on the pattern of
production and the amount produced. In this study, single-strain fermentation and mixed-strain fermentation using Lactobacillus bulgaricus and
Streptococcus thermophilus were compared, and the pattern of production of benzene compounds and their contents in yogurt were studied. The
results showed that the amount of benzene compounds produced in the single-strain fermentation with Streptococcus thermophilus was higher
than that produced in the single-strain fermentation with Lactobacillus bulgaricus; the peak production of benzene compounds occurred after
about 24 h of ripening, and acetophenone showed the highest content (Streptococcus thermophilus: 2.64+0.34 ng/L; Lactobacillus bulgaricus:
1.9540.22 pg/L) among all the benzene compounds. When mixed-strain fermentation was performed with both strains, the contents of benzene
and benzene derivatives in yogurt were higher than those of the single-strain fermentations. The results of mixed-strain fermentations with
different ratios of the two strains were compared. The relatively lowcontents of benzene and benzene derivatives in yogurt were presented with a
1:1 ratio of Lactobacillus bulgaricus and Streptococcus thermophilus, and the content of methylbenzene was the highest amongst produced
benzene compounds at 3.68+0.15 pg/L. According to the requirements for drinking water, the contents of benzene and benzene derivatives in
yogurt for both single-strain and mixed-strain fermentation were lower than the maximum levels allowed for drinking water; hence, the benzene
and benzene derivatives in yogurt, in theory, will not have an impact on human health.
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Table 1 Change of BTEX contents in yogurt fermented by Streptococcus thermophilus

i} il /h % F+SD/(ug/L) x(18]) = ¥ R+SD/(ug/L) A% =% R+SD/(ug/L) K TEAESD/(ng/L)

2 ND ND ND ND

4 ND ND ND ND

6 0.26+0.02 ND ND ND

8 0.38+0.04 ND 0.12+0.09 0.35+0.08
14 0.4+0.02 ND 0.14+0.10 0.89+0.19
22 0.57+0.12 0.09::0.02 0.15+0.12 1.9540.29
30 1.36+0.14 0.1+0.04 0.17+0.11 2.64+0.34
42 0.65+0.04 0.09+0.05 0.14+0.13 1.76+0.02
52 0.43+0.06 0.08+0.04 0.14+0.04 1424122
72 0.45+0.07 0.080.04 0.13+0.05 1.39+0.78
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Table 2 Change of BTEX contents in yogurt fermented by Lactobacillus bulgaricus

Af il /h ¥ F4SD/(ug/L) 2 (18]) =¥ R+SD/(pg/L) A% =% F+SD/(ug/L) R TERA+SD/(ug/L)

2 ND ND ND ND

4 ND ND ND ND

6 ND ND ND ND

8 0.19+0.09 ND 0.09+0.05 0.21+0.11
14 0.28+0.11 ND 0.1+0.03 0.36+0.13
22 0.34+0.04 ND 0.1£0.04 1.68+0.46
30 1.02+0.12 0.1+0.06 0.15+0.07 1.95+0.22
'y} 0.78+0.04 0.08+0.06 0.14+0.08 1.37+0.05
52 0.24+0.02 0.070.07 0.13+0.08 1.46+0.08
72 0.22+0.07 0.07£0.09 0.13+0.10 1.12+0.47
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Table 3 Effects of different ratios of two strains on BTEX contents (St:Lb=2:1)

BfiE/A FRESDAug/L)  AF(EN)=F RLSD/(pg/ll) AF=FR+SDA(ug/l) R TEAESD/(ug/L)
2 1.7020.12 0.12+0.01 0.26+0.07 1.23+0.27
4 1.76+0.08 0.14£0.03 0.28+0.10 1.35+0.16
6 2.03+0.04 0.27+0.16 0.33+0.09 1.48+0.09
8 2.98+0.06 0.46+0.04 0.41+0.06 2.18+0.08
14 3.26:0.11 0.49+0.07 0.45+0.05 3.58+0.37
22 3.96+0.16 0.58+0.14 0.49+0.08 3.95+0.08
30 4.62+0.21 0.87+0.11 0.68+0.06 4.23+0.03
) 4224031 0.6120.11 0.54+0.23 3.58+0.02
52 3.04+0.06 0.55+0.07 0.3620.11 3.5240.29
72 2.69+0.17 0.52+0.12 0.33+0.09 3.44+0.28
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Table 4 Effects of different ratios of two strains on BTEX contents (St:Lb=1:1)

BfiEl/h FARLESD/pg/l)  AF(E)=FRESDA(pg/l)  AR=F FR+ESD/(ug/L) R LEAESD/(ug/L)
2 ND ND ND ND
4 1.22+0.04 0.18+0.07 0.17+0.11 ND
6 1.93+0.12 0.21£0.08 0.23+0.08 1.23+0.16
8 2.33+0.17 0.36+1.02 0.3120.06 1.44+0.13
BTR
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14 2.96+0.42 0.42+0.13 0.36+0.09 1.65+0.27
22 3.2240.09 0.47+0.02 0.40+0.15 2.2340.17
30 3.68+0.15 0.69+0.11 0.44+0.06 2.93+0.06
42 3.21+0.27 0.54+0.07 0.42+0.03 2.54+0.28
52 2.744+1.03 0.51+0.06 0.39+0.11 2.47+0.21
72 2.66£1.06 0.48+0.12 0.38+0.15 2.2240.02
x5 NELLHIEMER PR RS EHFN
Table 5 Effects of different ratios of two strains on BTEX contents (St:Lb=1:2)
BYiE/h FRESD/(ug/l) (=T RLSD/(ug/ll) AF=FHRLSD/(ug/l) R CERESD/(ug/l)
2 ND ND ND ND
4 ND 0.16+0.06 ND ND
6 ND 0.21+0.08 ND ND
8 1.68+0.14 0.29+0.17 0.14+0.09 0.33+0.12
14 2.1240.05 0.35+0.08 0.15+0.12 0.70+0.08
22 2.26+0.24 0.42+0.01 0.18+0.05 1.24+0.08
30 2.46+0.09 0.48+0.12 0.23+0.06 2.02+0.07
42 2.1440.16 0.44+0.13 0.18+0.06 1.53+0.07
52 2.1340.12 0.35+0.02 0.15+0.09 1.49+0.21
72 2.02+0.03 0.33+0.09 0.14+0.10 1.33+0.58
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