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TR A= 1) T % B B T UE VE A (Resistant
starch,RS) & & E &, kM, & 28 & J5 Ho b b e
#i (Rapidly digestible starch,RDS) % J+ &, J& T
e GLE M, SCBRIRIE o 2 15 B D 4% 3 S ™
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EREARVE B, U PT BE R i B R VE A
HEARWMEEEN, 5REREEEMLL, KR
S H W LT R T RDS R,
K58 HH (Soybean isolation protein,
SPI) & — M40 BEAN VB IR LR A A
K E K (Soybean peptide,SPT) & K & 43 & & 1 i
SO/ I DOWNL N St (AN s o | N D
T 75 A S OB DR g 5 1, B Ak B (Heat
moisture treatment, HMT) 1E & —F & FH 6 4 Bk
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Wik (%)= IR 09 (1)
1.3.4  FHEEME  FREL6 g THIEMFEM, MA
25 B PR BE ) BURT 5 3 R 6% ITE MY L e Re &
A L BEERSG BE DN AR, 13 B S EC PR IR E 30 °C,
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5 min, W& IR #F R 7.5 C/min, ¥ H £ 50 C
PRI 5 min 2550 0RO B SR 2
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mg, LA 2% 88 7K e il > 53 5 535K 309% 11 E B L
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PEXTRE i 22 70 i R HAY 76 % B 48 B P LU
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Wit o 7K i T AP VT A R S AR IRIC A Gy F
G oo 5 BIRLHL 100 WL 1925 P | Tl A V0 o
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Fig.1 Scanning electron microscopy of potato starch and soybean peptide complex after heat moisture treatment



136

2022 4E55 7 1

TEA AT AL 5 2 47 ROt
EASEEZGTIREENEXERESYHNELEME

Polarized light micrograph of potato starch and soybean peptide complex after heat moisture treatment
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Fig.3 Swelling power plot of potato starch and
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soybean peptide complex after heat moisture treatment
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Fig.4 Pasting profile of potato starch and soybean

peptide complex after heat moisture treatment
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Table 1 Pasting characteristics of potato starch and soybean peptide complex after heat moisture treatment
g PT/C PV/BU HV/BU CV/BU BD/BU SB/BU
P-PSSP 62.9 223 105 156 118 51
H,—PSSP 75.3 94 93 117 1 24
H,—PSSP 90.2 47 47 57 10
H,-PSSP 96.7 22 22 29 7

24 HAZHHMH

A B2 R B R — K IR A W i Ak
WEE (T, T, # TH G S (AH) Ik 2 s, 5%
HUR A O RE ST G HMT J5 55 4% 256 - K Hk
EEWRIAGER TG, BLREE Ko & a3 m
1 Fe E A 5 A S a3, HMT et e | U
Ko ik 2 [A] A BAE 3 58, SESE T JE R R AL
FEORECT, A, TR 2 AT B K AT R
a4 ,T,.T, U T, WhEZ T, 5 Zavareze il Dias?!
i —2, FTRESE T HMT b f2 v &5 45 5 X
FIEE G X B BB A O R AR A, 3E# i AL e
T REAR , DAL 0 5 2 Ty 305 B A ol e DT 284 it
WAy RS 7 W B e S s i OB LB T B il

THERTER > FREEBH R, ELEEVE N M S HETE
W3 2Z 18] B U5 AE A 3, T A AR T 3
SO TR K KIS T, 5 TR
Ji DA FT BB HMIT IR 1 3 oy TR 445 b DX AR
fb DX OBURE , o TR EHEE B T — 2o PR
LSRG N5 — AR T, F1 T, /Y 5 2 3
T RE S A YE R 5 R KA B AR AT, PR T
TEM B K G AR IR K . VI MRS SR T R TR
FH KM H R T HOK A RE T, DTS e JE
3 X 7K B AT AP FIK G AR T, 5 8 R G %
HERH LG HMT 0] BB 3E T FOURE i 42 45 44 1) i 3R
SECAH FEAG, 2 T U R BE S o i 24 R
éﬂ[24,42]o

B/
2
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Table 2 Thermal property data of potato starch and soybean peptide complex after heat moisture treatment
# o T)C T)C TJC AH/J- g
P-pSsp 58.28 +0.27° 64.91 +0.28° 72.82 +0.68° 16.74 +3.32"
H,-PSSp 58.79 £ 0.32¢ 65.84 £ 0.21° 73.55 £0.72¢ 10.48 = 0.36°
H,—PSSP 66.23 £ 0.6" 72.42 £0.28" 80.49 + 0.72" 10.71 = 1.68°
H,-PSSP 74.92 +0.34° 80.63 +0.32° 87.45 + 1.50° 7.96 +2.05

TE AR /NG T b 7R 22 5 13 (P<0.05)

2.5 {RANENLME

MRAAE B ZEAE T JEM - KRG IKE B WIEARZE
B MZE B AT 1P AL TE By (RDS) L 18 7 b
¥ (SDS) FetE ek (RS) & in ke 3 fin, K&
AN, 5Y PRGN, 15% M 25% K 4y F &
HINE AL B AR TR G W RDS & it [ I, SDS
FEIEIN, PEHE 5 R AR VE R A H AR Bk B
F) L BE R A Fr g, Al BB YE Ry 1Y SDS %
N 15, HMT J& SDS F1 RS & & (38 i al
e SUEMZE M A AA G, BT ELRE TE R 4E R B
EVE Ry — S HE VE By 2 B AR T M EAEH, LA TF

AR g ) FHE, S 80 SDS FI RS B4, e Ak 78
HMT f 3E 4 55 7T B 5 K &K i M s 36 A1 & A4 T
FHEAEHY, 35%K 57 & A B4 T, 5
YR A A FEAR LG, IREWH RDS & &3, RS
T, RS i NREIHE T HMT 1 m7K 4 5%
5 UE B ORL & A WAL B4
DRBEEM-KURE SYAEER, BRA
[T RDS & & 2 &3 i, SDS Al RS & & 01 8k /> |
HZEZR YIRS, SR EER -
RS G RDS & &A%, RS & & W 4w, B
RDS F1 RS & & B A7 10 Huab 3K 73 5 & 34 0 52 %
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Table 3 In wvitro digestibility of potato starch and soybean peptide complex after heat moisture treatment

S o 9 0 R, e R 2 T 1 K
P T il 22 LB e B 11 19 40 87

.. KEAAD AN
e RDS/% SDS/% RS/% RDS/% SDS/% RS/%
P-PSSP 21.28 +0.78" 18.27 £ 0.17" 60.46 = 0.61° 86.49 £ 0.51* 8.62 + 0.4 4.89 +0.10°
H,-PSSP 20.34 +0.28" 22.69 + 3.18% 56.96 +2.9* 84.56 +0.31" 6.40+0.11" 9.25 +0.42"
H,-PSSP 14.6 = 0.58¢ 24.51 £ 0.67¢ 60.88 = 0.09* 82.77 £ 0.10" 6.74 +0.42" 10.50 + 0.52*
H;-PSSP 40.66 + 0.51° 16.8 + 0.36¢ 42.54 + 0.87" 81.53 £ 1.22¢ 6.70 + 0.60" 11.76 = 0.62¢

TE A SR /NG 5 jE 30K 22 5 ik 2 (P<0.05)

3 #Hig

T A A FE X B B E Ry - K IR A W i B
EFTE AR AR A AR RS, 76 UK 5 (25% ) Rl
IKG3 (35%) 5544 HMT i J& 45 — K G K & 9 it
K B R AR AT, BE R K S A RN, R Ak
B RREE AR, EaYHN LT TS
e AT | T A0S KU E 435 48 1T i & A i Ak
TE HMT b f2 30—k GRS 4 0% I Bk
1%, FLFE A 7K 2 5 1 A 38 0 i A1 L 5 9 B A Ak
FAH H g, T ARk S TR £ 9 1 A A TR T R 0
(ELZH B A0 5 B 08 B 260 132 40 M A B T
BEE HMT 7K 53 55 B E by 110 e (1 285 2 36 i e
i, R AT T, T, A T, (B BE A K o0 &
6 18 it T R HMT A2 3 7 B0 A A 45 4 G
W, FEUG AL, 2585 HMT {F D88 ek -k
TIKE A WH) RDS & BEAK B0 SE 8 & T
Fio 35%K 5y AF T HMT, D48 25 b — K G ik &2
B YRS RDS & B ERALLRS &iim . &5 L
W HMT 3o B2 P JE BB T8 R/ 52 B e A 1 S 41
KGR E P FRALHEAE A, DA R S48 S i s £ rl
for 3 A 5 K G RN 4% L 1A 2 (R AR BLAE T, & Ot
EEAEE A NN W USRS R e
FhECE LINVE = DOR A B b IR (R RIN
P, SR A4k 2542 T8 Ak Y B RLBE 1 S R 4 B BLAIG G
1A BN T AR L R B HIE
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The Influence of Heat Moisture Treatment on the Physicochemical and Digestive Properties of
Potato Starch—-Soy Peptide Complex

Chen Xu, Zhao Huabin, Luo Jianwei, Chen Liyun, Zhu Jie, Li Lin"
(Key Laboratory of Healthy Food Development and Nuirition Regulation of China National Light Industry,
Engineering Research Center of Health Food Design & Nutrition Regulation, School of Chemical Engineering and
Energy Technology, Dongguan University of Technology, Dongguan 523808, Guangdong)

Abstract The purpose of this study was to investigate the effects of heat moisture treatment (HMT) with different
moisture levels on the physicochemical and digestive properties of potato starch (PS) and soybean peptide (SPT)
complexes. The morphological characteristics of the complexes were studied by scanning electron microscopy and polarized
light microscopy; the thermal properties of the complexes were determined by differential scanning calorimetry; the
pasting characteristics of the complexes were determined by Brabender viscometer; the in witro digestibility of the
complexes was determined by Englyst in vitro digestion method. Results showed that PS-SPT complex under HMT showed
weaker and fuzzier polarized cross, and more agglomerates. Higher gelatinization temperatures (7,, T, and T.) and lower
enthalpy change (AH) were observed for PS-SPT complex under HMT. The higher the moisture level is during HMT,
the higher gelatinization temperatures are. Compared with physical mixed conterpart, the PS—SPT complex under HMT
displayed higher pasting temperature, significant lower swelling power (SP), peak viscosity (PV), hot paste viscosity and
cold paste viscosity. The SP and PV reduced gradually with the increase in moisture content of HMT. Lower rapidly
digestible starch and higher resistant starch (RS) contents were found for PS—SPT complex under HMT. Thereinto, the
PS—SPT complex with 35% moisture level during HMT displayed the lowest RDS  (81.53%+1.22% ) and highest RS
content (11.76%+0.62%). Therefore, HMT significantly changed the physicochemical and digestive properties of PS—SPT
complex. These results could be attributed to restructuring of amylose/amylopectin chains, physical barrier of SPT, and
interactions between negatively charged groups in PS and side chain groups in SPT. The study will deepen the
understanding of food multicomponent interactions and provide important theoretical guidance for low—GI food development
containing slowly digestible starch and resistant starch.

Keywords heat moisture treatment; potato starch; soybean peptide; physicochemical properties; digestibility



