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Oxidative stability of liposomes during in vitro digestion
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Abstract . In vitro separately simulated infant gastric and intestinal model and stomach-subsequent-intestine model
were established in this paper, with adult conditions as comparison.In order to evaluate the oxidative stability of
liposomes during simulated digestion, the proxide value and the concentration of thiobarbituric acid reaction
substances were determined. Separation digestion results demonstrated that liposomes were stable during
digestion in simulated gastric environment, while they were susceptible to be oxidized in simulated intestinal
environment.In stomach - subsequent - intestine study, liposomes were less affected by oxygen, low pH and
enzyme.However, more peroxides were formed and more severe disruption of liposomes were detected under
adult conditions due to the higher concentration of pancreatic enzymes and bile salts in the adult than those in the
infant environment.
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1.2.1 ZL)LRJR N B i b it A W
(Simulated gastric fluid, SGF) F1 /> J% % ( Simulated
intestinal fluid, SIF) (4 B % J7 ¥ = BB Lin!™
Dupont'"* 238 I As#E (2 1) o SGF i £
ML FREL 2 g S fLENEE 729 800 mL ¥ 2555 7
7K, FH 0.1 mol/L HCI 477 pH JEE 4 2 1 L;SIF fif 55
WA TCH] - MERIPRIN 6.8 ¢ B2 & —#FA T 800 mL 2%
BSF7K, 1 0.1 mol/L NaOH #75 pH JG & % 1 L,
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Table 1  Simulated gastric and intestinal

fluids in adult and infant
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pH 3 1.5 7.4 74
& 25 i ( mg/mL) 0.4 3.2 / /
JE5Tig ( mg/ml.) / / 0.32 3.2
AR ER (mg/mL) / / 12 5

T/ RN T IR

1.2.2 JEBARBd RSO 6 il A5 SR FH 20 il i 5
Sy R Bangham 3 0F HEF 780 R, BAARG IR Dl
WA | JH [ P nk il - 80 FI4E A &R OE % Uik L
6:1: 1.8: 0. 12 T JC/K L BE I T+ 30 °C 7K ¥ 1H it 3k
SCPE PRI R, Y5 BT AG WT e B 7% A AN LA R
RIOKOBE(S5 CoRE) , Il 2 I )=, 22 1%
IR £ 2% oi i W PBS (pH7.4,0.05 mol/L) , 7%
HEF A R e R D 1 h JE LA AR R D
IRl 8 mg/mL ) LF JRBTAA, i & ad 2 4
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M AE o
1.2.5  GACE L ZER I B4 (TBARS) 19 a2 AR &
Zhang™ [ J5 7% , B 0.205 mL LU 16 S5 09 B 44,
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TCA fi% 4% Wi, Hovp, TBA/TCA %45 Wi th 15% TCA
(w/v)F10.375% TBA(w/v) H K. SRIGHIRGHE M
BT R P 15 min, BUE R HIE =R, R
AN I I N PR I AE 532 nm &b B IO
{8, Z/DET 3 REEE, IR ELEFAT 3 RS, A
(1)1 45 %] TBARS {H.
mliréol)zASb:;ifx% (1)
Hirr ) Abs J2& 2 NV W G £ A i R R A AR
(200) ,& JZW I A% (156000 L/mol -cm) , L 264
P (1l em) ,V EIEFAEMAEFI(mL) , G &5 5 AR =
(kg) o
1.2.6 58 4b¥{E (Peroxide value ,POV) [l € HX
0.1 mL B BEARTEALRES, , KRN 5 mL [ 96% Z.
B 0.2 mL 1) 4% BHT ZBEHW , B THEIRE S as b
FEAIRE ARG F A 0.1 mL ¥Rk 0.4 mol/L R
TR 8% — £ WEV W (2 mol/L ) HCL A Sk %5 5%)) #n
0.1 mL¥EEE K 4.5 mmol/L [y FeSO, -7H,0 (2 mol/L {4
HCI 137 L #8241 51 B 10 min J5 57 ZI4F 500 nm
RS TMEVSCE, B/AEE 3 IRECE, BRIk EE
BT 3 ARG . I & BTAE AR REAE KR W, I9F B
T AT AR, Ead A= (2) S
| POV {H'"*
mmol (ABS, — ABS,) xV,
ke ) T Sx55.845xV, xG
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B (ug), G J& 0.16 mL F 5 BT im (g) ,55.845
FEERES TV EE R BT & (g/mol ) ,1000 J T FLf7 5% 46,2
A IE R F
1.3 HESITHH

SIS AR AS B % B SPPS 19.0 1 Origin 9.0 258 %
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RS IR 58 /)N, dkm TBARS (B A1 POV {534 FL sl A SIF
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i) POV {85 TBARS {H 44 3 & T SGF ¥ i (p <
0.05) , AT AES N 4 B3k i v 00 15 S A 32 31 22 7 g 1)

fiEfk, 5 EUIR B AR S AL T IR .
2.3 EREERNBSFNGES BN ELRENE
N5 TR Ze 3 AR 4L B S T AR e 2 AL/ g 4k k2
WAL, FREE & A AR R ARk, AL IG B Fh S L 88 T (IEER)
PAK pH™ , Hirh pH B ¥R 1.5~3.0 T35 6.0~
7.5, T L DRUAS W) o6 S35 Pl i Jo %) A 7 b ABE UL 305 10 B 858
B T R AR AR AR L IRk, B R A AR AR L
s R AR R AL R T A 4, B 3 MR
JEARTEAS AL 22 L g vh ik 22 M Ak i POV {H AR 1k 4
P, GEE PR IERBIEE LS P4k 30 min )5 4kLE
TERTRLNZIE AL 0,30 .60 F1 120 min ¥ POV {H 43 5
£7(3.10 £0.10) .(3.60 +0.30) .(3.61 +0.20) F1(3.80
+0.08) mmol/kg, Z8 L AR HA & (p >0.05) ., H ik, B
LA B Ak s 1] 10 S K, 2k S A AL /N g T T
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Fig.3 Changes in POV of liposomes during in simulated
infant stomach—subsequent—intestine digestion
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Fig.6 Changes in TBARS of liposomes as a function of
time during in simulated adult
stomach—subsequent—intestine digestion
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