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Research on the Fermented Milk with Low Alcohol
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of Food Engineering and Nutritional Science , Shaanxi Normal University, Xi'an 710119, China )

Abstract: This study was to develop fermented milk with low alcohol by selecting the strain of
lactic acid bacteria and yeasts from koumiss of Xinjiang Autonomous Region. The fermentation of
skim milk by lactic acid bacteria and yeasts was investigated. Mixed fermentation conditions were
optimized by the single-factor test and orthogonal experiment,after which the physicochemical
properties of the fermented milk were assayed. Conclusions are as follows:the selected lactic acid
bacterium was Lactobacillus crustorum and the yeast was Trichosporon asahii. The process
parameters are as follows:fermentation temperature was 37 C ,fermentation time was 14 h,
inoculation amount was 4% , lactic acid bacteria:yeast = 2:3. The physicochemical properties of the
fermented milk with low alcohol product were . pH (5.54+0.035) , titration acidity (40.9+0.608) °T,
ethanol (0.266+0.047) % ,total acid (3.274+0.197) g/L,amino acid nitrogen (0.372+0.0285) g/L,
retention ability(31.28+0.0187) % ,reducing sugar(76.93+3.07) mg/mL.
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Table 1 Factors and levels in orthogonal design
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Table 2 Sensory evaluation of the fermented milk with

low alcohol
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Table 3 Results of lactic acid bacteria fermentation

performance test
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Table 4 Results of yeast fermentation performance test

(no sucrose in the skim milk)
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Table 5 Results of yeast fermentation performance test

(5% sucrose in the skim milk)
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Fig.1 Phylogenetic tree of the lactic acid bacterium

according to 16S rDNA sequences

98 Cryptococcus_flavescens
28 E Cryptococcus_laurentii
Trichosporon_laibachii

7 Yeast

99 | Trichosporon_asahii
Issatchenkia_siamensis
ﬂ Issatchenkia_terricola

0.05

2 BEEET26S I DNAWRELER

Fig. 2 Phylogenetic tree of the yeast according to 26S
rDNA sequences
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Table 6 Results of orthogonal experiments about optimization fermentation conditions of the fermented milk with low

alcohol
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5 2 2 3

6 2 3 1
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9 3 3 2

K, 171.13 178.72 177.48

K, 166.37 178.18 167.7

K; 179.33 159.93 171.65

ky 57.04 59.57 59.16

ks 55.46 59.39 559

ks 59.78 53.31 57.22
e 2% R 4.32 6.26 3.26

Tﬁﬂ* L 41

hﬂ\ 7‘3 (30%) r‘iﬁﬁ (70%) | L&V

1(1:1) 27.1 57.13

2(3:2) 27.31 56.49

3(2:3) 26.02 71 57.51
3 27.9 75 60.87
1 28.73 64 53.42
2 31.27 61 52.08
2 29.72 74 60.72
3 31.57 84 68.27
1 30.14 59 50.34

160.89

169.29

186.65

53.63

56.43

62.22

8.59

St A S 2018 £ £ 37 L 3




RESEARCH ARTICLE JIA Mengfan,et al: Rgsearch on the Fermented Milk

with Low Alcohol

23 AEXEBI-mEAIER
il I 3 o i QAR

A PEEAFE bR LR 7, YR LAA=2L 0 Jsokt R 43 25 T 8 R 5 5 v

55 T 5 1) POV L gy R U A R A AT R 1) LR T S I BT, DN R I ) — R FLIRR T S —
AR, 5 A R PR LA T A R R SO A B e I e B ITF AT 00 7 %0, FLIR W R Lactobacillus
555 RSP LY A TSRS B AT 2 R R S U R crustorum , Wt B B K Trichosporon asahii , i i Ff. [
FEE o BT Ty vk KT R R R[] T A 7 R MOE Al B R WL A T2 LAY

PRAGTE b 0900 45 RAFAE 22 57 TABH N KBERE 37 °C, L BENHA] 14 h, 3 Fp
£7 SBEBABUERUESR PR AR B0 4% , 3 L 191 (CPL IR T/ B 741) 203, 16 1%
Table 7 Results of physical and chemical indexes SR INAE T B T & 1L i i BRAL 38 . ATFST
s P FE BBk K 43 1 9B 5 0, 94 LI 4 15
pEtE 2005 AR 252 , 7 DA A 5, 15 R 5 B, L 7
i N340 % b +0).
@Ef;ﬁf’f naenoi TR 5T Tl AR LS B, A
118 %€ i B /° .9+0. i B
I~ 31.2850.0187 fffnjﬂ o R BEFL I TT K Bl AR PR T — e B
S B I Ak B/ (mg/mL ) 76.93+3.07 LS N
SR RV B/ (g/L) 3.274£0.197
GIETRAS R R IE (/1) 0.372+0.0285
SE 3k

[ 1] GAO Songbo. Resent progress of fermented milk[J]. China Dairy Industry,2004(8):46-49.(in Chinese)

[ 2 ] LIU Zhenmin, LUO Chengxiang. The method of fermented milk with low alcohol[J]. Food Industry,2000(1):21-23.(in Chinese)

[3 1 AO Daofu,BU Rie. The study progress on Koumiss[J]. Journal of Medicine & Pharmacy of Chinese Minorities,2008 (4):
65-67.(in Chinese)

[4]YU Lei. Study on low-alcohol beverage fermented milk[J]. China Brewing,2009(3):176-177+184.(in Chinese)

[ 5] LI Xingke, LI Kaixiong,ZOU Shengdong. Koumiss[J]. China Dairy,2006(7) :58-60.(in Chinese)

[ 6 ] MU Zhisen,BAI Ying. Koumiss[J]. Journal of Inner Mongolia Agricultural University,2003(1):116-120.(in Chinese)

[ 71 WANG Ji,ZHANG Xue, LI Da, et al. Technological properties of Lactobacillus plantarum K25[J]. Journal of Food Science and
Biotechnology,2012(5) :518-524.(in Chinese)

[ 8 ] HE Dongdong,ZHANG Kunsheng. Candida utlis growth optimization [J]. Food Science and Technology,2010 (2).14-17.(in
Chinese)

[ 9] ZHANG Jie, XU Guihua, YOU Liqin. Identification of lactic acid bacteria by 16S rDNA sequencing[J]. Innovational Edition of
Farm Products Processing,2009(4) :47-49,69.(in Chinese)

[10] ZHAO Lili,CHEN Cunshe , GUO Fenglian. Identification of yeast by 26S rDNA sequencing[J]. China Brewing,2008,15:49-51.
(in Chinese)

[11] LI Juan,BAI Fengyan. Rapid identification of clinical yeast species by single-strand conformation polymorphism analysis of 26S
rDNA D1/ D2 domain[J]. Acta Microbiologica Sinica,2009(8):1011-1017.(in Chinese)

[12] LIU Hui,HU Yanying,ZHOU Yu,et al. Functional Kefir bovine lactic Koumiss optimum fermentation conditions [J]. Food
Industry,2004(1):35-37.(in Chinese)

[13] WANG Hui, JIA Jianbo. Research on the production of solidified fermented milk with low alcohol[J]. Guangzhou Food Science
and Technology,2004(3):83-85,114.(in Chinese)

[14] XIE Yong,LIU Xiaoyu. Determination of ethanol in drink by gas chromatography[J]. Analysis and Testing Technology and Instru—
ments,2002,8(1):56-58.(in Chinese)

[15] 4= [ P 0 A o AL 4% R 22 51 25 GB/T 23546-2009 W30 [S]. db 5t . o A5 ot B4t , 2009.

[16] YANG Tongxiang, LI Quanyang. Effect of fermentation temperature on the rheological properties of yogurt[J]. China Dairy

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.37 No.3 2018



B, F: 48

[17] HAN Dequan,ZHANG lJiajia. Application of DNS method to the determination of polysaccharide content in Pullulan

Industry,2011(11):4-6,15.(in Chinese)
fermentation broth[J]. Science and Technology of Food Industry,2008(2) :285-286,290. (in Chinese )

KB U6 A
[18] WANG Lu, LI Xiaoxi,GU Linazi,et al. Optimization of fermentation process for koumiss by response surface methodology|[J].
J

=G

China Brewing,2014(2).66-70.(in Chinese)

[19] ZHANG Guohua,HE Guoqing. Diversity of lactic acid bacteria in traditional fermented foods and its functional properties[J].
Journal of Chinese Institute of Food Science and Technology,2013(9):174-181.(in Chinese)
[20] LIU Tongjie,LI Yun, WU Shirong, et al. Isolation and identification of bacteria and yeast from Chinese traditional sourdough([J].

Modern Food Science and Technology,2014(9):114-120,148.(in Chinese)
[21] XI Lingiao, WU Shuqi,MA Chunhui. Analysis of stabilization of silage microbial flora by DGGE in southern Xinjiang [J].

Xinjiang Agricultural Sciences,2013(9):1730-1737.(in Chinese)
[22] DONG Xiaowan,LI Baokun,LI Kaixiong,et al. Diversified comparison of lactic acid bacteria from traditional dairy products in

Mongolian and Kazakh in Xinjiang[J]. Science and Technology of Food Industry,2013(21):162-166.(in Chinese)
[23] WANG Wei, WU Qun, XU Yan. Identification and analysis of yeast community structure in Chinese light-style liquor brewing

process[J]. Microbiology China,2012(9):1272-1279.(in Chinese)
[24] SU Jun,FENG Xinzhong,Gulsimay abaydulla,et al. Examination of pH tolerance test of two alkalitolerant yeasts [J].

Microbiology China,2007(6):1114-1117.(in Chinese)

Mongolia[J]. Food Science,2012(7):131-137.(in Chinese)
[26] MA Rongshan,HUANG Jing. Study on fermentation technology of milk koumiss[J]. China Brewing,2008(19) :96-99.(in Chinese)

[25] YAN Bin,HE Yinfeng. Symbiotic fermentation characteristics of lactic acid bacteria and yeast isolated from koumiss in Inner
[27] HUANG Cuiji,LIU Zhaoming,ZHANG Shuzhi. Study on the fermented milk with alcohol[J]. Sichuan Food and Fermen-—

tation,2007(5) :47-51.(in Chinese)
[28] ZHANG Heping, SUN Tiansong,HAO Linke, et al. A study of using Kefir culture for cow’s koumiss preparation[J]. China Dairy

AN
{ 5

Industry, 1996 (4) : 16-20.(in Chinese)
=]

B

BHX ,H

EDEE £ T EE I 75 | an R i IR ER $H
2018 4F 2 A 12 H , BV B il & A bt SRy (FEST) MR 475 H £ i 22 4 R TE 15 58 (2006) 1 55 16/(5) % #9 A G HLE , FSSAL
B4 BT HY ] A T A L f T T A A A 0 ) P A AT e, A G BEOR B

FAR T — IS B A e R 4
(5B ARUEE T WTO T 4RSS, B 4 A8 k76 & & b (R BR# [EB/OL]. (2018-2-14). http://www.xmtbht—sps.gov.
Y

ZIA 58
cn/detail.asp?id=56573
RMENMAESREREZMEREREZEREN TR ZRENS QBEENXTH RHITEME
2018 42 J1 12 H, BRH KA 10.2903/j.efsa.2018.5174 5 3C {4, AR 4 R B 22 61 43 19 23K EFSA & 8515 Y /N
(CONTAM ) 5t #0453 i b 2o 2 1) DA B2 44 T BLF3 WL
122575 1o R A R V) (e ) DA R v B R g DA B R (22 G ORI X U B (PCDD) A 28 G102 I vk g
(PCDF)) DA e = ekt (DL~ ) Alll: Z B8 £f NDL-) £ SR (PCBs ), Bt 5 B840 14 0 #3001 o AR 40 BT B2 448 1 8008 s | i
A LA 3 B 20 70%1% PCDD / F A1 DL-PCB,60%f) NDL-PCB., #t¥ /5 , F 2SR Ak BE 0005 1) 75 Y K P78 344 v o
R

FEL P9, 0L AT A 5 RS X ok 6 5 e ) B BEOR . A T B (AN 2 e ) AN K AT RE B T R 7 v
AT AN 3 Jad P ) £ ORI £ 3 AR, 25 R f by vh TR0 (PCDD / Fs) 1 22 SR 1Y ¥ A6 5 15 4 5 K

W2 52T 2015 4F 5 H 19 B # I 9L (EU)2015/786 H i L 16 il 45 32 A 1fE
RS TIELT] WTO AR . B X AE g A% M7k 0 3 5 AR 25 B 20 vh — B 3 0 22 U6 R 1) 2595 7 TR B AT

IIN B 224
LHStHRAZIL 2018 FE 7 HE 3

(58

PEAH[EB/OL]. (2018-2-14). http://www.xmtbt—sps.gov.cn/detail.asp?id=56567



