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Study on Fermentation Technological Conditions of the Solidifying Yoghurt with
Lycium barbarum and Chinese yam
WANG Ru'?, FANG Hai-tian"**, LIU Hui-yan'?, MA Ruo—shuang'?, ZHOU Ting"?, LIU Yu-xuan"?,
WEI Shan-shan'?, LI Jin-na"?, ZHAO Bei-bei'?, HU Xiao—lei"?, AN Guang-ying'?

(1. Ningxia Key Laboratory for Food Microbial-Applications Technology and Safety Control, Ningxia
University, Yinchuan 750021, Ningxia, China; 2. School of Agriculture, Ningxia University, Yinchuan
750021, Ningxia, China)

Abstract: In this study, Lycium barbarum and Chinese yam as the main adjuvant, Lactobacillus bulgaricus ,
Streptococcus thermophilus and Lactobacillus plantarum were used to ferment according to the volume ratio of
1 : 1 : 1. Single factor and Box —Behnken design were used to optimize the production process of Lycium
barbarum and Chinese yam coagulated yoghurt. The pH value, soluble solids, lactic acid, protein, total
flavonoids, viable bacteria and sensory score of yoghurt were determined and analyzed. The results showed that
the optimum fermentation conditions of the solidifying yoghurt with Lycium barbarum and Chinese yam were as
follows: 12 % Lycium barbarum juice, 10 % Chinese yam juice and 5 % inoculation. Under this fermentation
condition, the comprehensive score of yoghurt was 0.993 2, which was close to the theoretical comprehensive
score of 0.993 4. It was concluded that response surface methodology combined with principal component
analysis had a good effect on the comprehensive optimization of the quality of the solidifying yoghurt with Lycium
barbarum and Chinese yam barbarum, and provided a theoretical basis for the quality analysis of many other

food parameters.
Key words: Lycium barbarum; Chinese yam; lactic acid bacteria fermentation; principal component; response

surface
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Table 1 Test factors and levels of optimization response surface of
the solidifying yoghurt with Lycium barbarum and Chinese yam

fermentation process
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Table 2 Evaluation standard of sensory quality of the solidifying

yoghurt with Lycium barbarum and Chinese yam
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Fig.1 Effect of Lycium barbarum juice addition on sensory score of

the solidifying yoghurt with Lycium barbarum and Chinese yam
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Fig.2 Effect of Chinese yam juice addition on sensory score of the

solidifying yoghurt with Lycium barbarum and Chinese yam
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Fig.3 Effect of inoculation amount on sensory score of the

solidifying yoghurt with Lycium barbarum and Chinese yam
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Table 3 Box—Behnken experimental design and results
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RIS A MACHERINE/% B LG aInR/% ¢ MR (mg/100 mL) (&/100 ¢) (CFU/mL) BE P
1 -1 0 -1 322 3.3 2.9 924
2 0 -1 -1 318 33 2.9 91.9
3 0 -1 1 290 3.8 22 87.7
4 -1 1 0 311 3.4 2.8 88.2
5 -1 0 1 273 35 2.2 81.9
6 0 0 0 321 33 2.8 90.5
7 -1 -1 0 293 3.6 25 85
8 0 0 0 266 4 2.1 85.6
9 0 1 1 313 3.1 2.5 83.8
10 0 0 0 279 4.1 1.5 91.7
11 1 0 -1 301 37 25 82.5
12 0 0 0 320 33 2.8 92.6
13 1 1 0 256 42 1.8 88
14 1 0 1 307 35 2.1 84.1
15 1 -1 0 321 32 2.8 91.8
16 0 0 0 320 34 2 81.5
17 0 1 -1 270 45 24 89.2
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Table 4 Characteristic value and contribution rate of principal
components in the solidifying yoghurt with Lycium barbarum and

Chinese yam

ERsr FEEAE BRI R %
1 2539 63.482 63.482
2 1.023 25.568 89.05
3 0.326 8.156 97.206
4 0.112 2.794 100
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Table 5 Principal component scores and standardized score

[T lﬁ Eil;ﬁiﬁ % 21 ;};ﬁlé} YN %m?é%%%
1 1.457 3 1.209 2 0.055 4 1.000 0
2 1.372 2 1.098 6 0.051 7 0973 0
3 -0.8259 0.048 1 -0.023 0 0.427 9
4 1.088 0 0.254 6 0.033 9 0.843 2
5 —-0.458 2 -1.460 0 -0.029 8 0.378 0
6 1.423 2 0.710 1 0.048 7 09511
7 0.078 3 -0.520 5 -0.003 7 0.568 3
8 -1.847 4 -0.342 4 -0.056 6 0.182 7
9 1.590 6 -1.138 6 0.032 3 0.831 0
10 -2.628 3 0.743 2 -0.066 4 0.1113
11 0.2559 -1.044 2 -0.004 7 0.561 3
12 1.283 9 1.196 1 0.050 3 0.962 8
13 -2.9309 0.165 5 -0.081 7 0.000 0
14 0.266 8 -1.0555 -0.004 5 0.562 7
15 1.532 4 0.946 9 0.054 6 0.993 6
16 0.838 5 -1.796 7 0.003 3 0.619 5
17 —-2.496 4 0.985 4 -0.059 9 0.1590
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Table 6 Regression model and variance analysis with sensory

score as response value
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A? 0.055 1 0.055 147.9 <0.0001 **
B 0.091 1 0.091 24402 <0.000 1  **
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B2z 00026 7  0.0004
JefliR2z 00009 3 00003 074 05829
a2z 00017 4  0.0004
&it 1.87 16

% FOR 25U, P<0.05; %% FIR 2B W , P<0.1.

0.00 —0.00 030
2050 T ~— =050

puggtmme 0 T b

1.00

0.50

0.00

B ILIZ5 s fin

-0.50

0.7
0.6

-1.00 T T T
-1.00 -0.50 0.00 0.50 1.00

A RIS IE



E3h,%: Ml B ERRIGZB LR

B AR

&
i
o
&
kS|
sl
.%S
050 -0.50
-1.00 -1.00 .
C P A FFSTHS N
3 A 22 A e
1.00 FVuALLE A 155
i
&
i
<
0.50 m
.
0.2 04 0.2
_1-00 T T T
-1.00 -0.50 0.00 0.50 1.00
A RS
&
i
<o
&
>
Es
5—5
.50
C Hefhit B L2
3 A 22 g0
100 RN e Yy
0.6
/l_}/o's
0.50
i
&
B 0.00 5
o
0.8
-0.50
0.6
0.2 04 0.2
-1.00 T T f
-1.00 -0.50 0.00 0.50 1.00
B L2 &

4 BEZEHZEER

Fig.4 Interactions between the reaction factors
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