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Xiao Dong Pro-health (Suzhou) Instrumentation Co Ltd
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In vitro digestive devices, to match your R&D needs
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Xiao Dong Pro-health (Suzhou)
Instrumentation Co Ltd has extended the
concept of biology-inspired chemical
engineering originally established in The
University of Auckland (New Zealand) in
the 2003-2004 period and the workable
devices constructed and tested in Monash
University (Australia) since 2006. These
are considered as the Biomimic “Near
Real” In Vitro Digestion Systems. The rat
system and human system, and a variety
of related devices have been further
developed over many years till now. Today,
a series of “Near Real” modern devices
are manufactured by the company.
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Mimicking real digestive organs as close as possible based on anatomical structure and morphology,
physical motility and bio-chemical environment.

‘“RAR QAN ANMNEL AR EEZHMT A A G HILE S F A AL
FAM4, TERHAZGEHAN S

“Near Real’ In Vitro Digestive System not only simulates the physical and bio-chemical conditions and
processes in the gastrointestinal tract, but also provides similar gastrointestinal morphology.
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Different animals due to their distinct differences in anatomies and
functions in general should have their corresponding in vitro systems. These
are relevant perhaps for developing animal feeds (stock foods or pet foods)
etc. The company has established a general methodology to design and
construct animal specific devices, chicken, pig, fish or even cow.
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Digestive Juice Products
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Email: xd_prohealth@sina.com
xiaolannuo@163.com
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Project management
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L*W*H = 950mm*550mm*920mm
Weight: 50Kg

L*W*H = 1200mm*1150mm*2000mm
Weight: 750Kg

L*W*H = 2400mm*1330mm*1610mm
Weight: 400Kg



Left: L*W*H = 750mm™* 800mm*870mm
Right: L*W*H = 500mm* 350mm*800mm
Weight: 120 Kg

L*W*H =450mm*450mm¥* 900mm
Weight: 100Kg




L*W*H = 600mm*400mm*900mm
Weight: 40Kg

L*W*H = 600mm* 600mm*1300mm
Weight: 75 Kg

Sir: A GG ELAESAEBTANANEL AR TRE 27 KiT4
Note: The ‘near real’ digestive organs and in vitro digestive systems for the other species can be customized
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A sketch of the stomachs of different species
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Cardiac
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Stevens C E. Comparative physiology of the digestive system[J].

Duke's physiology of domestic animals, 1977: 216-232.
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Simulate the actual contraction force of
the real stomach
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It has the shape and internal physiological structure similar to the real stomach, 1:1
inverted mold, which improves the repeatability and accuracy of the test
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In vitro digestive system can be widely applied in food
nutrition, functional active substances metabolism research,
drug release dynamics research, probiotics and probiotics,
food toxicology research, animal nutrition and feed
research. The company provides customers with scientific
and professional in vitro digestion solutions.
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Metabolism of a single
nutrient/functional
component/drug/pollutant
in the digestive tract
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Protein
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The interaction of mixed
components during digestion
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Release, metabolism and
effective utilization of drugs
in the digestive tract




# 4% 7 FAEF ALY BT WHE
Key Words in vitro human digestion system; gastric emptying;
cheese

Zhen Peng, Peng Wu, Jingjing Wang, Didier Dupont, Oliva Menard, Romain Jeantet,
and Xiao Dong Chen. Achieving realistic gastric emptying curve in an advanced
dynamic in vitro human digestion system: experiences with cheese - a difficult to
empty material. Food & Function, 2021, DOI: 10.1039/DOFO03364B.
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supplies ready Statistical analysis
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Fig. 1. (A) Schematic diagram of the advanced dynamic in vitro
human stomach system (DHS-1V); (B) image of the DHS-IV; (C)
anatomy of the human stomach; (D) the 3D-printed internal mold of
the human stomach and the final silicone stomach model. 1: funnel
for sample loading; 2: upper clamp of esophagus; 3: silicone
esophagus model; 4: esophagus vibrator; 5: lower clamp of
esophagus; 6: gastric secretion tube; 7: silicone stomach model; 8
pH probe; 9: pyloric valve; 10: stomach rolling-extrusion device; 11:
heating lamp; 12: turntable; 13: digesta collection beaker; 14:
duodenum squeezing device; 15: pH meter; 16: touch screen
operation panel.
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Fig. 8. Comparision of in vitro gastric emptying
profiles of the total meal obtained under the

Digestion time (min)

Fig. 6. Gastric emptying profiles for the
Cheddar cheese obtained under different
combinations of operational parameters of
the DHS-IV. A: the changes in the total
(cumulative) mass of gastric digesta emptied
out of the stomach with respect to digestion
time; B: the changes in the gastric retention
ratio in relation to time. The gastric retention
ratio is defined as the mass of the digesta
retained in the stomach as a percentage of
total mass intake (including the cheese, SGF
and HCl).
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Fig. 7. Evolutions of gastric liquid level (A) and apparent moprhology (B) of the gastric
digesta of the cheese matriex during digestion in the DHS-IV under optimal
combination of operational parameters (A8B1C1D2E2). As shown in Fig. 7B, the
letters a and b represent the cubic Cheddar cheese after processing and the grinded
cheese after artificial oral mastication by a food processor, respectively. c represents
the initial (t=0) cheese sample for gastric digestion. The letters d to i represent the
gastric digesta emptied out of the stomach at different digestion times, while j is the
digesta retained in the stomach model after 120 min digestion.
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Key Words fermented milk; casein; whey protein; probiotics;
viability; gastrointestinal digestion model;
coagulum

{ams, E4R, E&H, BrF, AL, BES ATHAT ALY GLEA
PEAAYUBREERFH. 2R H L& 14k, 2020, DOI:10.13995/j.cnki.11-1802/ts.026269

WU Peng, WANG Juan, WANG Jingjing, CHEN Xiaodong, Szeto Ignatius Man-Yau,
DUAN Sufang. Evaluation of probiotics viability in fermented milk based on a
biomimetic gastrointestinal model. Food and Fermentation Industries. 2020,

DOI:10.13995/j.cnki.11-1802/ts.026269
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supplies ready viability of probiotic
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Table 3 Changes in the solid content and pH of the gastric and

intestinal digesta during simulated dynamic gastrointestinal
digestion
o _EER (g-mL?) _ . pH _ . .
mE =0 min f‘=6(;nnn f=123’m.m =60 min =120 min £20 min f=6(1’nnn f=12£m.m =60 min =120 nun
() () §i7:)] (F) (8) (8) (Ha) (fm)
#1 0214 +0.0050.140 = 0.012° 0.083 £0.014= 0.078 £0.003®= 0.040=0.003¢ 438+0049349£000° 325+001° 7.11£007° 7.23+0.05°
#2 0.190 £0.011° 0.132 £ 0.012° 0.072 £ 0.001* 0.069 = 0.000° 0.037+0.005° 425+0.04¢280+0.30% 240+0.122* 7.16+0.03* 739+ 0.11°
#3 0.205+0.012° 0.146 = 0.018° 0.079 £ 0.003° 0.081 =0.003* 0.048+0.005° 423+0.07¢248=0312 245+0.21% 6.97+0.03" 7.13+£0.03°
#4 0223 +£0.003% 0.131 £ 0.006° 0.072+£0.007° 0.104=0.010¢ 0.044=0004° 420+006%°210£021% 190+022' 6.18=0.06° 7.04+0.02°
#5 0212+ 000170126 + 0.000° 0.068 £ 0.006° 0.081+0.003* 0042+0007F 444+0043370+£008 329+016° 752+021° 738+0.04°
#6 0.002 £ 0.000° 0.007 £+ 0.000" 0.010 £ 0.000* 0.016 = 0.0005* 0.015+0.0005 583+0.06°140=0.12 144001 8.66=0.06% 8.63=+0.00*

i [E RS pH HiR P AR E FERREREE (P<0.05)
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Fig. 3 Changes in viable concentrations of probiotic during simulated
dynamic gastrointestinal digestion

t=0 min
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Table 4 Changes in the viability of total lactobacillus and
bifidobacterium lactis during simulated dynamic gastrointestinal
digestion

B AEIEE% N ATETER %
RS VAL AT E]/min
SAERE FLA AT B S FLERH FLA S
60 97 +222 94+ 16° 29 424 47 + 24
! 120 45 + 304 67 £2¢ 8+ 5¢f2 11+ 0°f
60 25+ 124 46+ 7° 13+0° 24 + 24
= 120 6+ 1f 30+ 94 4 .0+0.1f 6+2f
60 23+ 16¢ 80 + 33% 6+2f 44+ 13°
. 120 2+ 18 45 + 4ed 3+ 1fe 16+ 2¢
60 14+ 3¢ 82 + 14% 3+1fF 63 +18°
" 120 2+1¢8 49 + 17 0.4+0.1b 23+ 15%
60 7 3+ 2be 64+ 11° 46+ 5° 28 £ 10¢
. 120 12+ 11%f 43 + 8¢ 12 + 10¢%f 8 + 4¢f
60 0.10 + 0.04' 0.06 + 0.05° 0.005 8 + 0.002 11 0.002 6 + 0.000 &
" 120 0.13+0.12k 0.02 +0.02 0.000 7 + 0.000 7 0.000 6 + 0.000 &

H: AFRNSTRREEREE (P<0.05)
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lactic acid fermentation; immunoglobulin; soy
Proteins; in vitro dynamic gastrointestinal digestion

model
Jin Huang, Zhen Liu, Xin Rui, Lamia L'Hocine, Qiugin Zhang, Wei Li and Mingsheng
Dong . Assessment of the effect of lactic acid fermentation on the gastroduodenal

digestibility and immunoglobulin E binding capacity of soy proteins via an in vitro
dynamic gastrointestinal digestion model. Food & Function, 2020, DOI:

10.1039/d0fo02023k
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Fig. 3 Microstructures of

O B gastric and duodenal
digestates monitored via
CLSM (A) SPI and (B) FSPI.
G30: Gastric digestion for

30 min; G180: gastric
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for 30 min; and D180:
duodenal digestion for
180 min.

FSPI D30 FSPI D180




HEETM
Result display

A KkDa M SPI G30 G60 G9 GI20 G150 GIB0 M DO D30 D60 DY DI20 DIS0 D180

€—— 7S o' subunit
€ 7S a subumt ’&Conglyc'min
<—J 7S subunit

<— 11S A3 subunit
<— 11S acidic subunit

Glycinin

<— 118 basic subunit

M FSPI G30 G60 G90 GI120 GIS0 GIS0 M DO D30 D60 D% DI20 DISO DI&O

7S a’ subunit
7S a subunit | B-Conglycinin
7S B subunit

11S A3 subunit
< 113 acidic subunit

70

Glycinin

20 118 basic subunit

Fig. 5 SDS-PAGE profiles of gastric and duodenal digestates. (A) SPI
and (B) FSPI. M: molecular weight marker; G30, G60, G90, G120,
G150, and G180 represent gastric digestion at 30, 60, 90, 120, 150,
and 180 min, respectively; D30, D60, D90, D120, D150, and D180
represent gastric duodenal digestion at 30, 60, 90, 120, 150, and
180 min, respectively. Subunits of B-conglycinin (7S globulin) and
glycinin (11S globulin) are indicated by arrows.
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Key Words in vitro human digestion system; konjac
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Longchen Shang, Yi Wang, Yanyan Ren, Tingyang Ai, Peiyuan Zhou, Ling Hu, Ling

Wang, Jing Li, Bin Li. In vitro gastric emptying characteristics of konjac glucomannan
with different viscosity and its effects on appetite regulation. Food & Function, 2020,

11, 7596-7610.
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Table 1 The rheological properties of the test breakfast

Samples Ho [:PEI S] Ye [:S_]:] n R Ns0 [Pﬂ S]
LV 0.459 200.000 0.360 0.9998 0.298
MV 7.896 3.378 0.319 0.9996 1.567

HV 40.031 1.755 0.172 0.9999 3.257
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Fig. 2 Gastric
retention of the
test breakfast
obtained from
the DHS-IV.

Table 2 Modified Elashoff’s power exponential model parameters of
the gastric emptying data obtained from the DHS-IV

Meal k B tiso tiag r

C 0.0483 £ 0.0029 0.89 £ 0.05 12.7 £ 0.8 — 0.996
Lv 0.0466 £ 0.0023 6.93 + 1.57 50.2+21 41.2+2.7 0.990
MV 0.0463 £ 0.0008 13.70 £ 1.57 649+ 1.6 56.4+1.8 0.993
HV 0.0454 + 0.0003 23,41+ 229 77.7+ 2.0 69.4+ 2.0 0.998

Model parameters of the in vitro gastric retention data expressed as means + standard deviations are obtained from triplicate gastric digestion

tests in the new DIVHS.
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Fig. 4 Visual analogue scale scores of hunger (A), fullness (B), DE (C),
and PFC (D) rated from the baseline through 180 min after the
consumption of the test breakfast.
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