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Abstract: The simulated gastrointestinal digestion system in vitro was applied to evaluate the digestive tolerance of two strains of
lactobacillus, polyphenol content and antioxidation of juice from Physalis pubescens L. fermented by two lactobacillus strains, Lactobacillus
plantarum and Lactobacillus fermentans. The results showed that the total count of Lactobacillus plantarum and Lactobacillus fermentans were
seperately 7.54 CFU/mL and 7.82 CFU/mL of juice following digestion for 10 h in simulated gastrointestinal systerm in vitro. The polyphenol
content increased from 0.33+£0.01 mg/mL and 0.40+0.03 mg/mL to 1.37+0.03 mg/mL and 1.30+0.01 mg/mL, respectively, in the fermented
juice of Physalis pubescens L. before and after in vitro digestion. The polyphenol releasing level positively correlated with pH value of gastric
juice. DPPH-, ABTS"- scavenging power and total reducing power (FRAP) increased by 4.92%, 23.80% and 41.32%, respectively, when the
Lactobacillus plantarum fermented juice was digested for 2 h in simulated gastric systerm. While those of fermented by Lactobacillus
plantarum increased by 4.98%, 15.55% and 17.72%, respectively. The results showed that Lactobacillus plantarum and Lactobacillus
fermentum still had good activity after in vitro digestion, and the content of polyphenols and antioxidant activity in the juice were high.
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Fig.1 The viable counts of ferment Physalis pubescens L. juice
in artificial gastric juice, artificial intestinal juice, artificial bile
salt and simulated gastrointestinal digestion
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Fig.2 The polypheol of ferment Physalis pubescens L. juice in
artificial gastric juice, artificial intestinal juice, artificial bile
salt and simulated gastrointestinal digestion
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Fig.3 The antioxidant properties of ferment Physalis pubescens
L. juice in simulated gastrointestinal digestion

7E: a: DPPH Z/LHUE; b: ABTS™ TAL#AE; c: FRAP
.

#Eip

A FAERARS 8 B R S, W RBEEIRK
SRR AR B 2T TRy, T TIEAE R
PRI SR IR It oy BB A ARG O . IS
K, BRRIKARE KR 2R B EE s,
TR FUAT TR B R T FUAT T T A AR A T H T DLORHRAE
7.54 CFU/mL £17.82 CFU/mL. ZAf B M
WG, BRRKKERIT 2 & EH 0.33+£0.01 mg/mL
J% 0.40+£0.03 mg/mL #2511 45.15% 5% 29.20%; B H
%E,ﬁﬁwﬁ%ﬂbEﬁWﬁﬁﬁﬁEm%m,*
RIS 2 M. 2450 % FLR B R TR JE R T
vttt ¥ 2%

B Lk

[1] Xiuli Zhao, Hengchao Liu, Yajing Wu, et al. Intervention

gl

&

b

i

with the crude polysaccharides of Physalis pubescens L.
mitigates colitis by preventing oxidative damage, aberrant
immune responses, and dysbacteriosis [J]. Journal of Food
Science, 2020, 85(8): 2956-2607

[2] Annayara C F Fernandes, Angélica C de Souza, Cintia L

Ramos, et al. Sensorial, antioxidant and antimicrobial

evaluation of vinegars from surpluses of physalis (Physalis
pubescens L.) and red pitahaya (Hylocereus monacanthus) [J].
Journal of the Science of Food and Agriculture, 2019, 99(5):
2267-2274

[3] Fan Yuqi, Mao Yiwei, Cao Shijie, et al. S5, a withanolide
isolated from Physalis pubescens L., Induces G2/M cell cycle
arrest via the EGFR/P38 pathway in human melanoma A375
cells [J]. Molecules (Basel, Switzerland), 2018, 23(12): 3175

[4] Chen Xiaoyong, Li Xiong, Zhang Xiaobo, et al.
Antihyperglycemic and antihyperlipidemic activities of a
polysaccharide from Physalis pubescens L.in streptozotocin
(STZ)-induced diabetic mice.[J]. Food & function, 2019,
10(8): 4868-4876

(5] 7 sk LR T A B SR BT KU e B 78 5 42 D)) M
R TR#,2019
LU Jia-yi. Changes and control on sensory quality of lactic
acid bacteria fermented fruit and vegetable juices [D].
Guangzhou: South China University of Technology, 2019

[6] Chunging Ai, Na Ma, Qiuxiang Zhang, et al
Immunomodulatory effects of different lactic acid bacteria on
allergic response and its relationship with in vitro properties
[J]. Plos One, 2016, 11(10): e0164697

(7] BRSBTS 31 7L R 1 A e 79 RO e S o
W5 IR EZ A PRI 72 [D]. A A TR 52,2019
CHEN Huan. Screening of lactic acid bacteria starter in
Xinjiang Kazakh traditional cheese and its effect on cheese
flavor [D]. Shihezi: Shihezi University, 2019

[8] ZHANG Wen-ming, WANG Hai-feng, GAO Kan, et al.
Lactobacillus reuteri glyceraldehyde-3-phosphate
dehydrogenase functions in adhesion to intestinal epithelial
cells [J]. Canadian Journal of Microbiology, 2015, 61(5):
373-380

[9] Dupont D, Alric M, Blanquet-Diot S, et al. Can dynamic in
vitro digestion systems mimic the physiological reality [J].
Critical Reviews in Food Science and Nutrition, 2019, 59(10):
1546-1562

[10] Minekus M, Alminger M, Alvito P, et al. A standardised static
in vitro digestion method suitable for food: an international
consensus [J]. Food Function, 2014, 5(6): 1113-1124

[11] Zhuang Guo, Jicheng Wang, Liya Yan, et al. In vitro
comparison of probiotic properties of Lactobacillus casei
Zhang, a potential new probiotic, with selected probiotic
strains [J]. LWT-Food Science and Technology, 2009,42(10):
1640-1646

[12] Meg da Silva Fernandes, Fernando Sanches Lima, Daniele

113



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.7

[20]

[21]

[22]

114

Rodrigues, et al. Evaluation of the isoflavone and total
phenolic contents of kefir-fermented soymilk storage and
after the in vitro digestive system simulation [J]. Food
Chemistry, 2017, 229(15): 373-380

GB 4789.35-2016, f i & A H AR i EY) a5
FLRHERER(S]

Yuanshan Yu, Yujuan Xu, Jijun Wu, et al. Effect of ultra-high
pressure homogenisation processing on phenolic compounds,
antioxidant capacity and anti-glucosidase of mulberry juice
[I]. Food Chemistry, 2014, 153(15): 114-120

Anna Sokot-Letowska, Alicja Z Kucharska, Katarzyna
Winska, et al. Composition and antioxidant activity of red
fruit liqueurs [J]. Food Chemistry, 2014, 157(15): 533-539
Roberta Re, Nicoletta Pellegrini, Anna Proteggente, et al.
Antioxidant activity applying an improved ABTS radical
cation decolorization assay [J]. Free Radical Biology and
Medicine, 1999, 26(9): 1231-1237

PG, A0 U2, EE D £, 55 AN R 3R 45 B T B T R A A AR 4
AR I S RHE,2013,34(13):54-60

TIAN Yan, ZOU Bo, DONG Xiao-gian, et al. In vitro and in
Vvivo antioxidant activity of persimmon tannin fractions of
different degrees of polymerization [J]. Food Science, 2013,
34(13): 54-60

BESE, TR, VR 0N, 55 SLIR B AEAR S 2 T DU (Bt
FUFE R[] H E FL A Tlk,2016,44(5):28-31

CUI Mei-yan, ZHANG Miao, XU Zong-weli, et al. Research
progress of lactic acid bacteria resistance under extreme
conditions [J]. China Dairy Industry, 2016, 44(5): 28-31
Rihua Xu, Nan Shang, Pinglan Li. In vitro and in vivo
antioxidant activity of exopolysaccharide fractions from
Bifidobacterium animalis RH [J]. Anaerobe, 2011, 17(5):
226-231

K. Schulze. Imaging and modelling of digestion in the
stomach and the duodenum [J]. Neurogastroenterology &
Motility, 2006, 18(3): 172-183

Blanquet-Diot Stéphanie, Soufi Maha, Rambeau Mathieu, et
al. Digestive stability of xanthophylls exceeds that of
carotenes as studied in a dynamic in vitro gastrointestinal
system [J]. The Journal of Nutrition, 2009, 139(5): 876-883
R/NEG I, H AR S T IR LT 1 A I B e AR UL
[ i 52 B8 77 B FAM B P ORI L [T]. A i BH, 2019,
35(4):96-102

GUAN Xiao-ying, WEN lJing, XIAO Geng-sheng, et al.
Antimicrobial activity of the litchi juice fermented by

lactobacillus casei and the strain’s tolerance in simulated

[23]

[24]

[25]

[29]

[30]

[31]

gastrointestinal tract [J]. Modern Food Science and
Technology, 2019, 35(4): 96-102
Maarten van de Guchte, Pascale Serror, Christian Chervaux,
et al. Stress responses in lactic acid bacteria [J]. Antonie van
Leeuwenhoek, 2002, 82(1-4): 187-216
M Alminger, A M Aura, T Bohn, et al. In vitro models for
studying secondary plant metabolite digestion and
bioaccessibility [J]. Comprehensive Reviews in Food Science
and Food Safety, 2014, 13(4): 413-436
KA, B AR FLIR 1A IR 45 M AR R RE ()] P &K
FARFELAIR),2019,43(4):336-341
ZHANG Hui-sheng, XIONG Tao. Identification and
probiotic properties of three strains of lactic acid bacteria [J].
Journal of Nanjing University (Natural Science), 2019, 43(4):
336-341
Ana Y Bustos, Graciela Font de Valdez, Silvina Fadda, et al.
New insights into bacterial bile resistance mechanisms: the
role of bile salt hydrolase and its impact on human health [J].
Food Research International, 2018,112: 250-262
SRR, TR, A58, A T SR AR AL DL A LR TR R
PR o A R P B SR 15 R T SRARAL[0]. 8 A 24,2020,
41(18):172-179
CAl Jing-jing, ZHANG Ya-chuan, LI Xu, et al. Fermentation
and probiotic properties of lactic acid bacteria isolated from
dairy products in Yili, Xinjiang and optimization of their
mixtures for mixed-culture fermentation [J]. Food Science,
2020, 41(18): 172-179
Ruiz Lorena, Margolles Abelardo, Sanchez Borja. Bile
resistance mechanisms in Lactobacillus and Bifidobacterium
[J]. Frontiers in Microbiology, 2013, 24(4): 396
Khaing zar Myint, Ke Wu, Yongmei Xia, et al. Polyphenols
from Stevia rebaudiana (Bertoni) leaves and their functional
properties [J]. Journal of Food Science, 2020, 85(2): 240-248
Miller, Ruiz-Larrea. Flavonoids and other plant phenols in
the diet: their significance as antioxidants [J]. Journal of
Nutritional & Environmental Medicine, 2009, 12(1): 39-51
XS, F T, i, 58 Wi 2 A S A A R B 2 TR I T2
LATREAN R 22 B O TR ALTE A 2 AT (0] B R 27,2016,
37(6):39-43
DENG Na, QIAO Shen, GAO Xin, et al. Optimization of
extraction process of polyphenols from pomegranate peel by
response surface methodology and antioxidant activity
analysis of polyphenols in different parts of pomegranate fruit
[J]. Food Science, 2016, 37(6): 39-43

(4% 56 71





