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ABSTRACT: Objective To study the interaction between potato starch (PS) and soybean peptide (SPT) under
cooking conditions and its influence mechanism on starch digestibility. Methods The potato starch-soybean peptide
complex (PS-SPT) was prepared under simulated thermal processing conditions. The morphological characteristics,

structural characteristics, functional characteristics and digestive characteristics of PS-SPT were investigated by
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modern analytical instruments. Results SPT increased the starch gelatinization temperature and decreased the peak

viscosity, disintegration value and retrogradation value. Under the simulated thermal processing conditions, the

addition of SPT could promote the starch molecular rearrangement to form locally ordered aggregates, and make the

disordered structure change to the ordered structure, thus increasing the compactness of starch aggregates. The

addition of SPT would decrease the content of rapidly digestible starch (RDS) and increase the content of slowly

digestible starch (SDS) and resistant starch (RS). The molecular weight of soybean peptide had little effect on the

morphological, structural, functional and digestive properties of starch. Conclusion The research results can

improve people’s understanding of the interaction between food components, and provide important theoretical

guidance for constructing the processing method of new low postprandial glycemic index (GI) food containing SDS

and RS.

KEY WORDS: potato starch; soybean peptide; structure-activity relationship; digestibility
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K (peak viscosity, PV). HWIKSEE (hot paste viscosity,

HV) . ¥ WK BE (cold paste viscosity, CV) . i f#{E (breakdown,

BD) a4 {E (setback, SB).
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ff, FEM AR R GOPOD #EATiE ., H,
RDS. SDS #1 RS M8 m=(3). (4RGSR

RDS/%=(G,-FG)x0.9/TSx100% 3)
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Fig.l Scanning electron microscopy of potato starch control and its starch-soybean peptide complex
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FEPER) PSoonuol A1 PS-SPT (45 R IE IR 2 B . &l
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MHRZ A Bragg JREIRE, T H W7 SRR I AR Ve A )2
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FW] PS-SPT fez& &l fe P P45 M E W e 2R, 5
PS.control FI L, PS-SPT (& 5 HILAKAML, UEBH L ARA7E7E

G EHIZEE

PS-SPT, (10.5%)
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control

5 10 15 20 25 30 35
20/°
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Fig.2 X-ray diffraction patterns of potato starch control and its
starch-soybean peptide complex
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LSRR, SER A M R AR R WA, 43R
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F 13 ], A PS-SPT #EZ& & Ll Fit o ph 311 43I ) I
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HUMHES A HUHARY Dy 28 BI%T 1. 2 F1 37, 2543 151
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KRN a F D, RIS, RWAESSHIN TR, hF
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i, RINE AW S FREAHEE . X E2HE
F SPT 4 F5 PS A FZ AR EAE, TR T e s B i
RALNRGER), X SR TP A 25 R —8(3k 1).
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2 X HERE, R DA EIEN-KRERE SRS, & 98
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SPT AYMIEEIL A ol G S S PS RAMIEAEA, (1
IR EAEMMEAER . L IMEE R 995, 1047 em™
AT A 18 W WA U 2 TR K A e ) 5 A AREAIE, T TR i I
FEHER I B 040 6 T8 X U ZE 1022 em! &by A I g e 301
HRYE A FRIE ISR I LUAE R 0451000 T LARAEVE By 1150
A FLEMIAHEES . SPT BN A SIS IR R 1 M AR A
g5y, T H SPT, X HEZ M E KGR 1),
26 SRETM-KERESYINMEDT

PScontrot 711 PS-SPT (14 32 it 42 S A fiE{E 4 ] 6 Fh 3k 2
iR o 5 PSconwol #H, PS-SPT f¥ PT F+i&, 1] SPT (¥
TAAE PSR Ak 5 i R w2 Rl B2 A e e by K 45 A g T,
KK, JEM S H A 5 Wi 5K 455 . 5 PSeonol HH
b, PS-SPT ) PV, HV, CV L BFR(KH%, £ SPT
ISR PS A BRI, F&IKT PS H/KE5 A MRE
A AWk R LU KDY, ik kiE, 5 PS-SPT, Mt
PS-SPT, PT W&, PV B&IK, 2B SPT, X PS (K M
[y N

BD AN R, WK RERK, 7 95 °CrriRit
2, Wl FRTUIER, KiEEASTHRE, SXJE R AR E
FTENWIHRE S 09— AR . SPT I BH B A% T 4% 2
WEKRY BD {d, EMNiE T PS MIFEEME, PS-SPT, It
PS-SPT, [ BD /I, 1681 SPT, LAY & A WAt Sk 2 8 m
FasE . SB FRIEMBIZEEIA ZINE, FEVER 7+ =2 (8], H#il
T EBEVEN T 220 A — R B A I R ARG BE SN,
DU R A T VER e AE S EEHE. SPT RERSRE(L PS 1Y
SB, i HERUUMERS RO S . PS-SPT, 2 PS-SPT, #lnl4:
fE/)N, FHA SPT, REMEHE AN HI PS M Il A . 25 vl 40,
SPT fEASHE NN PS AYBER 1, FRARTE M ARG, A1 e 20
B, A7 SPT IR ERE B B/, SPT,
Xt PSRk 32 1) 52 M s K

®1 DREENTAMNBHEREER-KXERESYN SAXS MERBEFESH

Table 1 SAXS and short-range ordering parameters of potato starch control and its starch-soybean peptide complex

LU q/A”! d/A I/(a.u.) ” Dn Riossiion
PScontrol 0.1167 0.507 608.6 1.37 0.9859 1.37 1.0548
PS-SPT, 0.1167 0.507 619.9 1.52 0.9948 1.52 1.2023
PS-SPT, 0.1167 0.507 661.4 1.78 0.9903 1.78 1.1312

T g FOREHUN R IR IBE o 45 R IREE M B9 RBE; 1 o0 BUM WA U IEE 2o 105 BE; Do 9IRS Rigasinonn JIZRAETER DU E
LER AR A P ol SAXS UM B AR TEAR g i B 9 R e A5 2
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Fig.3 SAXS scattering diagram of potato starch control and its
starch-soybean peptide complex
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Fig.4 Kratky curve of potato starch control and its starch-soybean
peptide complex

27 SREEM-KERESYRNRAFREMN
PScontrol Al PS-SPT W7 22K 3% 3 P . MK
6 A1, PS WAk J5 7 v L B 5 45 S8 B T Ve B & Ak i,
TS R A RO — B (8] 2). NI 3 PR R
B E T, LS ERE T, W& T ¥k

E SPT Wy A ZIBE K, HE KR FEP0mE
Ko AH T DL W38 A3 1) A AR i, R A i T R 2 ) 4
Ja 8 AH STEM I EAL R B IEAH DGR . PS-SPT, &
W& WO R SE R 1 4k, T PS-SPT, 23 WS AR HEVE M 1
A AHEEAR KT PScongo 71 PS-SPT By AH L EMEE R .
Te-T, T LA BTE 52 AL 25 25 #1088 1, PS-SPT, b
PS-SPT, $i4l K, Uil PS-SPT, JE AL &b 45 5 45 4
FaE .

w f/\/\\\N PS-SPTZ
‘v\,\/f’
M PS-SPT,
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W /em!
B 5 DhEREYE M s O B e - R G R E A Y r 20 o
e

Fig.5 Infrared spectra of potato starch control and its
starch-soybean peptide complex
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Fig.6 Viscosity curve of potato starch control and its
starch-soybean peptide complex

#2 DRETMZEANBEREES-XEREAMNMERIER

Table 2 Viscosity data sheet of potato starch control and its starch-soybean peptide complex

FE il PT/°C PV/BU HV/BU CV/BU BD/BU SB/BU
PS.ontrol 61.1 390.8 89.3 137.0 301.5 47.7
PS-SPT, 65.6 742 57.1 925 17.1 35.4
PS-SPT, 65.5 76.9 58.8 95.0 18.1 36.2

TE: PT EBIRIE; PV NIRRT, HY W HWIRIEE, CV e WK, BD S B fif B SB [l A= {H
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Table 3 Thermal characteristic values of potato starch control and its starch-soybean peptide complex (n=3)

) EIE R
FE
T,/°C T,/°C T./°C AH/(J/g) T,-T,/°C
PScontrol 45.32+0.77° 53.01+0.76° 60.12+1.04° 3.89+0.78° 14.80+1.74°
PS-SPT, 46.72+1.22° 54.60+0.18" 62.18+0.41° 4.09+0.97* 15.45£1.23"
PS-SPT, 49.71+1.46° 54.71+1.19* 62.25+0.40° 3.60+0.68° 12.54+1.48"

W T, MRS HILIREE; T, WIGEMIILIREE,; TN Z WIS, AH R%54E; KA SPSS Statistics 26.0 1T Duncan’s least significant test

JiEorH, RISIAR/ING TR 4R 22 57 .35 (P<0.05).
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PScontrot 71 PS-SPT MH AL ELE SANER 4 R . 4id &
TRSEWIALAL TR, PS A WUk fRIAR K B, WUk 25 958 4
IR, R T 5 TR A A 7K A#D) . PSconeol P RDS 5
4 94.52%, PS-SPT, RDS % &~ 87.92%, PS-SPT, RDS %
4 86.77%.PS-SPT 1) RDS L AmK 5 T RE# % AT UL SPT
fefgigi/ PS (1 RDS &, il PS Mfff#. PS-SPT,
RDS &5 PS-SPT, #HZEAK, £HH SPT My4rF & A/
[(468.3+5.6) Da F1(684.0+10.3) Dal%f T3 PS i (135
T ENEZE R (P>0.05), M SDS KA, PSconro HJ SDS
TN 2.52%, TEMAARE ¥ SPT A4 )5 SDS & & 4)
BIA 3.28%F1 3.94%, HHULAT WL SPT W] LA PS #(1) SDS
i, HEMIEAE . B RS SR, PSconre AH

S D, (U 2.96%, HAIA SPT B4t J5 RS & &M

SR, 43510 8.80%F 9.29%. {HEkIANRTF, SPT W4T
TR VE R T Ak s T O B 2 25 R (P>0.05)

FHit, SPT HIIIATRT LIGRAR PS 1) RDS &, $25
SDS #IRS # ik, B SPT 1T LAREAI a-SE T PS /K g4,
MR GI, XX F BT A HGERE B 45 F A BURE
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ERMN=3)
Table 4 In vitro digestibility of potato starch control and its
starch-soybean peptide complex (n=3)

FE RDS/% SDS/% RS/%
PScontrot 94.52+1.61° 2.52+1.97° 2.96+1.83°
PS-SPT, 87.92+1.54° 3.28+0.71° 8.80+2.23
PS-SPT, 86.77+1.44° 3.94+1.62 9.29+1.75°

TE: RDS AP ALTER; SDS M IHILIEN; RS AHTtkiEs; KM
SPSS Statistics 26.0 #£47 Duncan’s least significant test J7 434,
[RIZNASR/ING PRk R 25 573 8.3 (P<0.05) .

AWFFEAE RSN AR 22 F M 4% 3 e A - R Ak
MR GHR, I EARIRIT PS-SPT ZEytitk.

SPT MIN AZF%AIE RDS B &, 19 SDS & RS 5 &,
SPT REASHA N PS IR Mk, FRARTE R I (ELRG B, FLR%
AR A FERGUAI T 4500 T SPT BN A REME 2E e 4
oy EHATE BURFA F R, [0S 1A g
FaEEAR, TSN T VE R AR BUR . DFRR a5 SRR,
SPT A EI PS £ htrfr, AT LAk B4 2505 A U A 145 %
) B o WFFEES T AT LRI AT B 5/ 3 T 4 TR Ak
HLRIAIAIR, AR EES SDS Al RS (A3 RIK GT &k i T
IR E ISR S .
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