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Effect of heat-moisture treatment temperature
on physicochemical properties of porous starch
LIU Qing-qing'’,LU Hong-jia’’ ,YOU Yu-ming*” , TIAN Bao-ming’ , CHEN Zhao-jun’ ,LIU Xiong> "

(1.College of Biology and A&F Engineering, TongRen University , Tongren 554300, China;
2.College of Food Science,Southwest University , Chongqing 400715, China;
3.College of Forestry and Life Science ,Chongging University of Arts and Science , Chongqing 402160, China)

Abstract: Objective ; To investgate the effect of heat—moisture treatment temperature on physicochemical properties
of porous starch.Methods : the temperature of porous starch was adjusted to 110,115,120 °C,then heat-moisture
treatment was performed at 15% moisture for 1 h,the effect of the heat-moisture treatment on those porous starch
were studied.Results ; Under the condition of the water bath temperature of 85 “C porous starch solubility and oil
absorption rate of porous starch were increased with the increase of the heat—moisture treatment temperature,
degree of swelling was decreased with the increase of treatment temperature, the light transmittance of porous
starch paste were decreased with the increasing of treatment temperature, starch paste freeze-thaw stability, initial
pasting temperature and heat paste stability were increased as the treatment temperature increasing, and the
pasting peak viscosity was decreased with the temperature increasing of treatment. Heat - moisture treatment
temperature on the crystalline structure of porous starch was not serious, its crystalline structure was still A type,
with the temperature increasing its crystallinity was slightly lower,when the temperature was 115 °C,the content of
resistant starch was in porous starch was improved to 27.67% .Conclusion; heat- moisture treatment affected the
properties of porous starch obviously, and the starch changes were somewhat different due to the different
treatment temperature.

Key words ;. heat—moisture treatment;porous starch;temperature

th E 425 TS236.9 CERFRIZAD : A X E 4R 5:1002-0306(2016)07-0061-06

doi:10. 13386/]. issn1002 —0306.2016. 07. 004

ZoALVE M3 S — Al BT 2 B9 A8 VR E My, A S —Fh R IR T AW AT i O TR AR, A A T T

%5 H #9:2015-08-07

EER A 3 R R (1991-) , 4, A+, Bh 3, BF R 5 &) . RS ik A 4 55 & B T 42, E-mail ; liugingqingay@ 163.com,,

« BHAEE X (1970-) , F 4, 3042, AR 7 &1 BRI S A ik 5 A B R RALE 5 & F , E-mail : liuxiong848 @ hotmail.com,,

ELWH A4 LBEHHMD TR EEFH T (B2E KY F[2011]005 5 ) ; HFAHMMD IR 54 AT & FHER(BF446F ZDXK[2013]09
5) ;5 AL AL TR ARY 5 A A A3 A T B A (B A AT A F (2012108 5 ) 5 & Rk W s A AR B (KJ1401101)

2016 F07H 61



I@%:ﬂ%fﬁ

Science and Technology of Food Industry

VER B Rk R OR T VR AL i XUBKR 42 5 11 PRAR 9%
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30, PRl E B i T e, S X H AT 2 A PRV
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BN AT , 2R 22 L DE Ay 09 A2 3R ) 280 v i o 4 A4k
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IR A A7 BR 2 7] 5 3400N 594 i T Wi HAS
HITACHI /4% #]; Spectruml100 4T b 56 3% 1% ES
Perkin—Elmer 23 H] .
1.2 ZIEMHERIEHRLE

FREL 100 g FRIEHRT, B T 1000 mL LEpr,
JMA pHS.2 (52 G il (o= GER g HEAL G = 1:2) BSIR
FHZE PR 750 mL, # T 50 CARIBHHFES N S h
J& , 32 mol/L NaOH #8745 pH % 10 2% 1E S Wi, 45 78
IR T RS Ry, BDAS ZFLiEm .

ME—EmEZILIER, A KaoEE
15% , i@ A 24 h J5 R AR EAS B2 A, A
R K A, 43 B7E 110 115 (120 °C )% &4 1F T i
PAEFE 1 h J5 HARVED, B, ik 100 B, RPAS 15 B
Kb ZFLTE B T o
1.3 HmmERUNE
1.3.1 %R Mgk EE il Bl 30 mL BREH
IrHEHe BE Ol 3% BE M FL, R — 5 il JE T 1 FE i B
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BREE(S) = (A/W) x100%

R (P) = [ D/W(1-S) | x100%

KAy DWW ZE THEEF W R/ g, W 4
TR R/ g, D B .OIGUITE I TR/ g, S i
fiERE o
1.3.2 Wy AME  FEFRRREL 2.0 g A6 0T B0
B =R 5 R G MR AT 30 min J5,9000 r/min
B0 5 min, IR R RIS, ULIE WAL 45°, # w5
B, BRI Z I, THR

% (% ) = [ (my,—m,—m,)/m, ] x100

K m, SRR T S TE B RO B Y T
H/g,m, WK RTARECE) ZFLVENR BT &L/ g, m, A
OB R g
1.3.3  BUEEAZRR AR E M a il e BUS & 43 Bk
1% 3E 3y L 50 mL B T 36 7K i vp on #c i £k, PR IR
15 min, FARFEFEA AR, R H EE )G, LZRIREK/E
210,620 nm PRI 935G 3B 0RO =
175 W RO

Ao 6% VEATZL , 76 Wk K P oin #5330 min,

W E I, KRR A AR B 20 g In A AR &
T A ES O TR R T —18 CCuKAR P E 18 h, BUH iR
iR 6 h,7F 4000 r/min 5.0 30 min, BUH VS, R
BiEE TR ATK R,
1.3.4 PIRRAFRFMERE E M E  SF k(6]
T ,2% HITERI VAR B T 82~85 CokEH , Wi HEAR 1R
2 min, I EZE S EL 10 mL I T 4000 r/min 7535
B0 2 min, EECEIEBARTR VI RUIREAAR T,

VLA (mL) =10-V

] 2 HIEE (W, B9 LR A AGRE , F el Lk
HOR, AN W PR 3 R S, 28 F 00 O, FH O SR B B AR R
W R, EE 2R ERTNE AL 0.01 g, 10 SEHEM
HE W, F— L EIRNIIAZERB K NS, FRE W,,
P FTEEI E =R N K 2 B

tﬁi H%rg p(g/mL) = ( W, -W, )p,k/( Wz_Wo)
1.3.5  ZLAMGig st BHHET 0 1 mg JEMRE M T
40 mg KBr fff )5 [ Fr o FH LA G35 S0 BT T A 14 {d L
WRARZILT AN G, 45348 14 3 B0 Bl 500 ~4000 em ™,
R4 em
1.3.6 X GPLRATHT  FREER S 1.0 g, FHTG/K S
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30°; 254 :0.02° ; HF L B : 5°/min,

1.3.7 AHrPEFEAL I E  FIJH Brabender A 1t
5 GE Ry AL IR EE - B 10 g BEHY, i A 105 mL 2E
KR EEST, N 25 CCHFRLELL 7.5 °C/min (19 FH iR 33 %
INFE 95 °C,HE 95 CARIE 15 min, #R 5 L) [F]AF i 3
R 50 C 57 S min,

1.3.8  JEMURIEZSH LS SR A 3400 N ¥ H F
S AU X DE A SO Ay SR AT WS, by SRR U Wy A
mh RS, S RORE TE AR O AR o AR O AR T
TR TEAE S R T 228 — )2 10~20 nm JE 1Y
FAG RIS TEAS R O AS BT 2E47 H B WL 82 JF 0 4%
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1.39 PrHEEm SEMNE RS S200Es%
Englyst 1 Champ 2 B 3£ HAKR S R 40F - R HORE
dn 1 g, A 10 mL YR 5 B, RS )G 37 C K G il
fift 16 h; INA 40 mL JC/K ZBEK g, #E 30 min J5
3000 r/min Z5.0> 15 min, F i, ULTEJH 80% 4 FEGE
B E T 100 C T4, FH 15 mL ACKDLTE R 24
JEME T, We KIS TP inE 30 min, BHIE =B SIA 1
fEARFR 4 mol/L KOH R4 30 min, J§ 2 mol/L 2,18
VW, VY pH A 5.0, TN TE R 4 A 0 VA TR
5 mL,65~70 CI/K# 90 min, ¥ HJ5 ¥ K i W 55 75
ZE 100 mL 2R, H 2 TR vh i 2 B B %1%, it
TEVAVRERI . SR 3,5- RN ILKAZTR L 07200 2 I
W PR SRR AL R L 0.9 BB vE R i A aE .

1.4 HUESALIE

B BPE Y SR 3 Yk ER A s SRS S4B, SR
SPSS Statistics 17.0 A4 X%t 45 B 47 G 11+ 5047, K 1
Origin 8.0 # A FEKE
2 HER5HH
21 ERAERENSILEREMBHEEREEE
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B, 22 FLUE W) U e S It R R B AR A R L BE Y K
FH T BB IR T 58 M 43 P A 43 1) Y AU, &5
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SFREGE N, BT L Z FLUE B % i B RN i 3 3 R
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FLTE A V5 i BE 1) 52 i) oA 5 BB ER | 3 5 #A R K
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I, ZZFLTE R 10 BT AR R GE My K. SRV AL B S
ZALVERY IR UE R B, MR AL B S , YE M AT R
TN, VEM B A . TEFRBE AN K Sy AR BV, %
T SCEEGERY A = 1,6 BT, RIS XF a— 1,4 BEFF
Bt e A S G IR PR AR TR Z NG TR RS K
PR S EE 2 TRl B AS I 7 A A Y BUE SR L 1
PRAL IR BEFE 110~120 °C 3 [l P9 % 22 L 3E 3 B 1 B
P A S N EPSRE f i Sl S I F NI W d i
IR P LR GE Y — IR T AR G W Rt £ 5 | RV A
i RIS R P RRA ™
2.2 RIACIEIREXT 2 FLEKE M RH R0
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Fig.1 The influence of heat—moisture treatment temperature

on corn porous starch solubility and swelling degree
110

100
90
80 4 sk
70
60
50

a
—F—
b bc

W24 (%)

< QOQ L) 1"?‘3'5\ = “r‘f;%?\
:\ < ’)M%’X\;&k\
B2 sk BRI B 0F 22 £L 3 K A W i 2 A B2
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Fig4 The influence of heat—moisture treatment temperature
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Fig.7 Brabender viscosity curve of corn porous starch
TE: B 7 v a AR AL FRTER A9 A Hr BERERG FE 2R ]
b c.d 43R ZFLIERAE 110,115,120 CIRET
T B A P 4 A o RS 2 i e

Vol.37,No.07,2016

TR 5 5 (E-D) Rk B 22 {8 i 2 VB AL B Y
I AE R B 10 E H Ve R AR M A A A B IR BE Y T
= SRS B 0 s (B-E) KRG BE 228 O T i, Z8 7 34
A RS HLBE O RA 55, HCBE U B 2 T PR A 3 R
F T s So a5 R T R o
2.8 HAMHEE

Fh T AT 26, 2 A I T R 18 22 FL D 0 S0k 326 Tl
FE RAR K FLIA , bk 3% a8 i, A bt m] #E W 22 FL
VEAT BLAA PR W B e . EB Bl a b e PTAD, 110~
120 °C 15 [l P9 A4 7o T Ak B3 25 ) 22 FL o M3 S = A —
IR AE D, BAR 2 FLBE M 19 2 FL 45 A IR SR A7
TE {5 T3 Ay Y00k 38 2 465 1wl mi 3R, X A0 B i R
E7/W A N

(SRR e RE R A
Fig.8 SEM of corn starch
T E A B U TORTE A2 LT RTER
a.b e 3 HIAFE AL B 110,115
FT120 CHYZALERTERD o

29 EFAEEREXNZILENNERESSENZIE

Pt it I 22 FLGE A B POk P A 5 i D T K E My
Th o MR B 22 FL 3 0 M R B B 52 R T
110~120 C i Bl N A S B H TEAH G, S AR A P i 52
Dy 115 CHPE Bl B9 Tk 38 8y & i B 2, 1R R AL B
(]SS AN T LA 3R 4 T B0, (R w2
SPELGEN I3 A BE B, A7 AR A BE R SRS RN,
AFTFHAE TR I B ™ o T A A B 3 e A Bl
= BRASF T PO PERE R 9 22 il o
3 #it

[ A2 H A A BROK 53 5 5D 159% | Ak B ] 2
1 h, ARy A B R, 22 S0 e B, ik B Ak B IR
X Z2 FLYERT PR B AT S0 o it A T R A L R 1
THi ZALUE R TE KA IRLEE Sy 55~85 C Y [l N Y 45 fift
JE R JEE 4 A A TC W] S ML, K s il B2 SR 85 °C
AT Z2FLTE R I e AL Bl 1 TR AL BRI 2 4 o T
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PRORIASE T Bl 25 5 A A B3I B8 ) I v T 4 58, R Ak
U LA I it 20 A Ak B9 B8 ) TP v T A R 5 2 A Ak B
BT Z2 L PE A B9 45 S S5 A R I AN R, 2 FLIE K
SR A BULE LS5 K Bl Ak BRI RE B T v LA A R
3 BEAR s AL PR Sy 115 °C i, BT vE &

e, ik 27.67% .

2016 F07H 65



I@%:ﬂ@f&

Science and Technology of Food Industry

WR SR

F 1 FRZFLIE A HLILARS B S5UE
Table 1  The value of determination parameters of corn porous starch by Brabender viscometer
PR A B C D E F BA BD ED BE
I5f[E] (min)  0:21:50 0:27:48 0:40:.00 0:55:00 1:25:00 1:30:00
EZN KB (BU) 10 651 239 172 616 571 641 479 444 35
WRE(C) 67.9 76.7 94.9 95 50.2 50.1
AfE] (min)  0:21:44 0:29:12 0:40:00 0:55.00 1:25:00 1.:30.00
WA 110 ¢ K5E(BU) 14 531 320 240 692 664 517 291 452 -161
HECC) 67.5 78.7 94.8 95.1 50.3 50.1
AfE] (min)  0:21:52 0:30:38 0:40:00 0:55.00 1:25:00 1:30.00
WA 115 °C K4 (BU) 11 517 351 259 728 697 506 259 469 =211
HECC) 67.7 80.7 94.8 95 50.2 50
ff[E] (min)  0:22:32 0:33:22 0:40:00 0:55:00 1:25:00 1:30:00
WAE 120 °C K5 (BU) 11 474 365 270 691 672 463 204 421 -117
RE(C) 68.7 84.8 94.9 95.1 50.2 49.9
%22 PiHEREE heat— moisture treatment on physicochemical properties of white
Table 2 The content of resistant starch sorghum starch[ J ].Food Hydrocolloids,2008,22(2) :225-230.
i BOHETER &5 (%) [11] Adebowale KO, Lawal OS. Effect of annealing and heat —
KT 2325 +1.5° moisture conditioning on the physicochemical characteristics of
LALE KT 25.70 +0.88" Bambarra groundnut ( Voandzeia subterranean ) starch [ J ] . Food,
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