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Evaluation of bioavailabilities of 3 Kinds of pyrethroids in Stichopus japonicas
based on in vitro simulated digestion models
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(Yantai Institute of China Agricultural University, Yantai 264670, China)

ABSTRACT: Objective To evaluate the bioavailabilities of 3 kinds of pyrethroids in Stichopus japonicas by an in vitro
simulated digestion model. Methods Based on an in vitro simulated digestion model with dynamic pH in the gastric phase
and static intestinal phase, the content of 3 kinds of pyrethroids (fenpropathrin, cypermethrin and deltamethrin) in Stichopus
japonicas was analyzed by gas chromatography before and after processing. Results Compared with the raw material
group, the content of 3 kinds of pyrethroids in the processed group was all significantly decreased after gastric digestion
(P<0.05). No matter in the raw material group or the processing group, the concentrations of fenpropathrin and
deltamethrin were significantly decreased after intestinal simulated digestion compared with those before digestion
(P<0.05). The bioavailabilities of fenpropathrin, cypermethrin and deltamethrin in the raw materials group were 63.09%,
86.67% and 71.83%, respectively. Except deltamethrin, the bioavailabilities of the other 2 kinds of pyrethroids after
processing were lower than that of the raw material group. Conclusion None of the 3 kinds of pyrethroids in Stichopus
japonicas can be completely released from the food matrix after simulated digestion, and in addition, heating treatment

can reduce the bioavailabilities of pyrethroids in Stichopus japonicas to some extent.
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Table 1 Configuration table of simulated digestive solution
THALAH )¢5 (SSF) H (SGF) /N (STF)
'Y 5 fUfE I EAH B 10 mL A £ BE 20 mL
FLA BT I /mL 5 10 20
0.15 mol/L CaCl,(H,0),/mL 0.01 0.01 0.08
J iR B /(mg/mL) + PAB/mL 16(F & F1t)+1 10(H HEW7lE+1  55.550H Wefii)+12 SO(ITHER)+12
H,O/mL 4 25 0
5 mol/L HCL/mL 35
5 mol/L NaOH/mL 4
IR AR/ mL 10 20 40
TE: SSF ABHIMEW, SGF A4l B, SIF NI UA L -F"TE.
2 HBMRRIRYEREHIF (mmol/L) B 3 mL ZUWE FIE & ke g s 18
Table 2 Electrolyte concentrate configuration table (mmol/L) 134 #h & HESATegm
ol eSSF eSGF eSIF A SHI IR E 3 R O b (4 10
(PH7) (pH 1~5) (PH7) HP-5 ms fAi%4E(30 mx320 pm, 0.25 um), #ERECIEEE 250°C,
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KH.PO: 37 09 08 J B4 6°C/min FF#] 270°C{R45 10 min.
NaHeo, 136 230 830 135 A Taaiti
NaCl 1.08 47.20 38.40 E%ﬂiﬁ‘@ﬁfﬁﬁé}iﬁ(l)ﬁﬁﬁﬁ
MgCl(H,0)s 0.15 0.12 0.33 BIO
(NH,),CO; 0.06 0.50 W] 25 1Y%= 3D x 100% (@)
CaCly(H,0), 1.50 0.15 0.60
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Fig.1 Flow chart of in vitro simulated digestion experiment
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Fig.2 Concentrations of fenpropathrin in Stichopus japonicus at
different digestive stages (n=4)
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Fig.3 Concentrations of cypermethrin in Stichopus japonicus at
different digestion stages (n=4)
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Fig.4 Concentrations of deltamethrin in Stichopus japonicus at
different digestion stages (n=4)
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Fig.5 Bioavailabilities of 3 kinds of pyrethroids in Stichopus
japonicus (n=4)
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