%39 5% 34
2018 %+ 6 A

M TR F RO RHFIR)
Journal of Henan University of Technology ( Natural Science Edition )

Vol.39,No.3
Jun.2018

XEHS:1673-2383(2018)03-0020-06

P 4% HH R ILLE « hitp://kns. cnki.net/kems/detail/41.1378.N.20180620.0922.008 . html

4% HARATIE] : 2018-6-20 9:22:54

R S PR AR IMEIUE LR 2 B SRR RY

TUAR

E OBKRWAR BRAL

(THIT L RF BB RBFR, TéH F M 450001)

BERKRSBHEETANGATHREY ARRBKEARAGERAS THFEE S TAKRR
W RIX % 4 7= Su o ARG R A RAT, R 2 W X XA T RBORJE A= B i BF 18] 5 B & %t
HEEMHERGHa, BT TR SABERINBERYILIK R PO TALNE KA F b &k
R A I AT T, S B 4 g (FTIR ) Ao R F /1 B8 488 (AFM ) 5F R ik 46 My 47 9 #7
RIEAZMNTEREAN. 23 FRELE, BRIk (REREH 1.0 gL) PFIABERRELSE Y
40.10% % % 18.54% , 3% J& 4 & & 432 7 AR, 5F KL 7K AL B 4] 69 34 An i 4K, R 7 Jh i 78 AL B JA)
¥, FHABBEER A iR RAE S TR A A B TA(P>0.05) FTIR & R &0 . £ § ikt i, Rk
M, sE AR R, RIR W B AL B AR, 22 Wik H AL UG RR BS AL B A B B 49 AL AFM AT
BowBE B R AACR A G e RERBFR Y, RIS TRATALR D, RIS B EM, 2k
HE RIEAKEMEA ARG EN FFREREN, RIRGE MR TR L AT Hiidsd,

KT R AR R M
hE 42K S:TS201.2 XEktRERD : B

0 Bl=&

R —FH W KRR L RIEF &, 217
TE T S AR ZEFIR I oh R 2 W2 0
MFER b Tk, HoAy Z R A B RE, WniE iy i
N BT TSR S, AIF ST SR IR A A I T AL
FEPEAT B T OT R0 5 T ARSI SR B 2 87

FURT, WFE& AT 7 250 288 5 A0 AL it
FEAEMINFE AL FE T, o T L R R B LA K R
fift PO WA AVE T, 20800 00 1 i b2y oy MG
Fa R 22 e AR AT S5l ) 0 < T M A 220 L R
ZNE VLS rE TN ZWE B RSN T 25 SR SR T, e 0
ZHREAEACE A, 20 B WO s o AL s A iE
JEOBE A A8, I L BE B B0 A ) 0 S 3 SR 5

W7 B #1.2017-10-25

E&WA : mHKAAREILAETH (31501535,31371851) s T M A A H T
HARFREDH (15A550011) 5 0 B Tl K2FRHEA1E A A (2014CXRCO1)
EE A TH(1993—), &, W RGEBIN A B L R Ak WFE 07 1) £
BRI R SR

« EAEEE RE A HHZ, 1T, E-mail : fushenge@aliyun.com

T TN 2 R SMERLE AL S 2R 45
it SRR AT, (RN A B 2 e S e 2250 i 15 T Ak
Ja , KRR T 25 7 it BB R AIC, R 2 2 hE 455
F 5 M (198.0+0.3 )kDa FEAKE] (147.1+0.3 )kDal¥l,
VP AL A R M PR R 2 W T A Y 32 Y T
WIWFIE 2B, VR UE K WX RE Z R LT R A
W, E AR 2o R AR, I RO i
AR &R AR R, B MW TE AL E B R T
1 ) T A 2 IR SN I AR B T, 2 E S
WA W WA AR HR BRI PR R DA K
HL 77 O V5 R T T 22 W ) 2 R PO,

VE B LI S e R sk, >R R B TR 22 3 36 A
GE 1 ML Ve RIS D] 2R X H 4 R R 1)
oM, R TR 2 AR SMERIE AL IR R
SEAARfE AL, BIFTT 4 R 0] S 22 0 AR AL
A A 2 () g S $ LB AR i

1 MHEETE
L1 HHE S5

W FHe W e A F; B EAB(1:3 000) .,
B (USP 2 ) « il 2 A AL Rl B G RS Al s a-D-



% 3 4

I35 CRIR SRS ABUN LR B P M A 0 T ALET R 21

KAt FUBE T IR - VO % D SRR B A7 SR G A PR A W)
TRALER SR AN AR 2 R A pr 4t
1.2 FENRE5EE

THZ-82 RUE R AK IR E 4R 37 o - VL9084 dn
M BEIFACER) 5 v T e R AL - b T 7k 6 I =
STAL AT BR S 7] 5 LGI-18 UV R T M #L - b 52 DU 3R
B AUERT s TDL-5-A BB DAL . b 28 2 Rk 2 AN
#) s PHS-3C pH 1t Bl HL B2 AL ER e A PR
23 F 5 UV=-1901 BY 850 43550 B 3 - b ot 38 A a8
IR BRTEAT 2 7 5 FITR Y34 - 6 50 B A1) 4 B AL
BN E]D R BT - B AR AN R A PR
NG
1.3 Fik
1.3.1 RIRZHeH 4

FREUR R & 10.00 g, % F 105 mL ZE 18K
L, 7E 40 C R f#, in A 195 mL Jo/K &,
DLUE 24 h 5 2b U8, FH SRk PE B UTTE | A 38 KU 12
M, SR JG AR I I0 3% o I Ak AT S AR a2
LT T2 7 B o B S R RS
1.3.2 R Z#aRIMEDRLE AL
1.3.2.1  PRAMEL S R0 11 i 1

) HL i S T :6.20 g NaCl,2.20 g KC1,0.30 ¢
CaCl,, 1.20 g NaHCO, ¥ F 2 L Wy Z& 1K b 1&4h
BRI E W :0.67 ¢ HECBFHIMA 900 mL & HLf#
B, RAEHA, SRJFH 1.00 mol/L HCL # pH
% 2.0, LR :10.80 g NaCl, 1.30 g KCI,
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Table 2 Effect of simulated digestion time on the

content of galacturonic acid in samples

S 5]/ B A% 1o W 1 A /%
0 40.10+1.01# -
0.5 30.20+1.10' -

1 26.03+0.77° 15.90+1.82"
2 22.10+0.45¢ -

3 20.66+0.77° 15.52+1.15
4 19.60+1.41" -
5 19.00+1.28" -

6 18.54+1.55* 12.36+1.50*
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H1 2 2 AT, B AL a) A SE I, 18 R AL S
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DRI, 2R 22 B ) T AL 2 B R AT B 0P TE IR
A D R R AL
22 RERSEHEULTYERESENNER3)

A3 ARSI IUN AL BT 18] XY S P LR AR
R AR AL
Table 3 Effect of simulated digestion time on the

content of reducing sugar in samples

I} i) /h WAL /% i e 8 A /%

0 41.62+1.10¢ -

0.5 39.66+1.57" -
1 32.73+1.89° 7.30+0.11*
2 25.83+1.21" -
3 19.46+1.17° 9.65+0.47*
4 16.15+0.42" -
5 15.89+1.32" -
6 13.64+1.15¢ 8.25+0.41*
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Fig.1 Effect of simulated digestion on the FTIR

characteristic of pectin polysaccharides
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Fig.2 Effect of simulated digestion on nanostructures

of pectin polysaccharides
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STUDY ON THE CHANGE OF STRUCTURAL CHARACTERISTICS OF PECTIN
POLYSACCHARIDE IN SIMULATED VITRO DIGESTION

WANG Pei,ZHANG Lifen, CHEN Fusheng
(School of Food Science and Technology ,Henan University of Technology , Zhengzhou 450001 )

Abstract : There are abundant pectin polysaccharides in our daily diet. Investigating the digestion of pectin in

human body is helpful for the development of pectin polysaccharide products which are more easily absorbed by

our body. In this study, the effect of pectin concentration and enzymatic hydrolysis time on the pectin structural
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characteristics was examined by using single factor experimental design method. The content of pectin in the
external simulation of gastric and gastrointestinal tract in vitro was investigated by carbazole colorimetry, while
the structure of pectin was analysis by Atomic Force Microscope (AFM) and Fourier Transform Infrared
Spectroscopy (FTIR) methods. The results showed that with the increasing of digestion time, the galacturonic
acid content (from 40.10% to 18.54% ) and reducing sugar content (from 41.62% to 13.64% ) decreased after
digested by gastric juice. There was no significant difference (P>0.05) in the galacturonic acid and reducing sugar
content after digested by intestinal fluid. The FTIR results showed that pectin polysaccharide degraded,and the
esterification degree gradually decreased throughout the digestion progress. However, the esterification degree of
pectin had no obvious difference after digested by intestinal fluid. The result of AFM indicated that with the
increase of digestion time of gastric juice,the number of aggregates and the molecular chain width of pectin
decreased and the pectin polysaccharide degraded, while the nanostructure of pectin had no significant change
after intestinal digestion. It was concluded that the degradation of pectin was mainly affected by gastric juice..

Key words: pectin; in vitro digestion ; degradation ; structure
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