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Abstract: Gummies rich in fruits and probiotics are one of the important directions for the development of confectionery in the future.
This study optimized the processing technology of bergamot probiotic gummies, and explored the effect of in vitro simulated gastrointestinal
digestion environment on the survival rate of probiotics in gummies. The results showed that the hardness, elasticity, adhesiveness, and
chewiness of bergamot gummies were closely related to the sensory quality of the gummies. The effect on the sensory quality of the gummies
from strong to weak is the addition amount of bergamot pulp, blending temperature and blending time. The results of response surface analysis
showed that the best process for probiotic gummies is: 12.5% of bergamot pulp, blending temperature 70 °C, and blending time 4 min. Under
this process condition, the sensory quality of gummies is the best, and the number of viable bacteria is 7.6 log CFU/g. The in vitro digestion test
showed that Bacillus coagulans had good gastrointestinal tolerance, and the number of viable bacteria in artificial gastric fluid with pH 1.5~3.5
reached more than 6.01 log CFU/g; the number of viable bacteria was only decrease by 0.27 log CFU/g after 4 h digestion in artificial intestinal
fluid. When the bile salt concentration was 1~4 g/L, the number of viable bacteria after 24 hours of digestion was above 6.24 log CFU/g;
digested in gastric gummies at pH 3.0 for 2 h and then transferred to intestinal gummies for digestion 10 h, the number of viable bacteria only

E[BE 5

JERE AR AR TG A T 2 A T OB R ) e A AR SIS AR 32 20 M 0] AR B i RHE,2022,38(7):256-263,+300

TANG Ying, ZOU Bo, YU Yuanshan, et al. Preparation of Citrus medica 'fingered' probiotic gummies and analysis of its in vitro digestive
tolerance [J]. Modern Food Science and Technology, 2022, 38(7): 256-263,+300

WS EHA: 2021-09-29

EEWH: I REARUEFIKIEET (20192X03); I HRETRRUAWRABREFEATE (2021K0108); I HRE KRB FRENERIE (202109TD)
fE&EN: BE (1997-), &, MitHE, #fRAE: RRMISRSE, E-mail: 1685632036@qq. con

BREE: HEE (1965-), 5B, fIRA, MRGE: RERMISIE, Email: guoshuxgs@!63. com

256



MR BRI

Modern Food Science and Technology

2022, Vol.38, No.7

decreased by 0.28 log CFU/g. Taken together, the results provided a scientific basis for the development of fruit-flavored probiotic gummies.
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Fig.1 The process flow diagram of bergamot probiotic gummies
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Table 1 Response surface test design
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Fig.2 The effect of adding amount of bergamot pulp on sensory,

viable cell count and texture of gummies
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1 -1 -1 0 81
2 1 -1 0 75.6
3 -1 1 0 83.5
4 1 1 0 77.6
5 -1 0 -1 85
6 1 0 -1 80
7 -1 0 1 82
8 1 0 1 84
9 0 -1 -1 79
10 0 1 -1 83
11 0 -1 1 77
12 0 1 1 84.1
13 0 0 0 91
14 0 0 0 89
15 0 0 0 89.1
16 0 0 0 89.2
17 0 0 0 95.6
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Table 4 Results of variance analysis

Source Sum of Squares df Mean Square F-value p-value 7 1

Model 431.8 9 47.98 7.26 0.008 ok
A 25.56 1 25.56 3.87 0.09
B 30.42 1 3042 4.6 0.0691
C 0.0012 1 0.0012 0.0002  0.9894
AB 0.0625 1 0.0625 0.0095  0.9253
AC 12.25 1 12.25 1.85 0.2156
BC 2.4 1 2.4 0.3634  0.5656
A? 92.62 1 92.62 14.01  0.0072
B2 187.04 1 187.04 2829  0.0011
c 46.97 1 46.97 7.11 0.0322
Residual 46.28 7 6.61
Lack of Fit 14.51 3 4.84 0.6089  0.6437
Pure Error 31.77 4 7.94
Cor Total 478.08 16
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Fig.6 The viable count of bergamot gummies in the process of

simulating gastric fluid, intestinal fluid, bile salt fluid and
gastrointestinal digestion
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