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Abstract: The effect of sodium alginate on the properties of com starches with different amy lose contents was studied by rapid viscosity
analyzer, differential scanning calorimeter, dynamic rheometer and texture analyzer. The results showed that properties of high amylose com
starch, common corn starch and waxy corn starch were significantly ‘influenced by sodium alginate and amylose content. With addition of
sodium alginate, it was more difficult_for corn starches to be pasted, meanwhile, onset temperature, peak temperature, endpoint temperature and
enthalpy value were improved. Viscosity of corn starch pastes was increased, in terms of higher peak viscosity, final viscosity, apparent viscosity
and loss modulus. Thermal stability and anti-retrogradation capacity of high amylose com starch was enhanced with adding sodium alginate,
while breakdown value and retrogradation rate of high-amylose com starch decreased. Gelling capacity of high amy lose corn starch was reduced
by addingsodium alginate, with higher tand and lower gel hardness.

Key words: sodium alginate; corn starches; gelatinization properties; gelling properties; retrogradation properties

EAE T AR R S5 T RE, fER A, R
2555 UL 2 N e TR TR KA i R AT B
BEVEM IR, AN 118 B IEY) rh g B FFk e
¥y, Horb Dlim BLBE oK TRy s i I o e ELBE ROKTE
o, BRI R & S T 50%, i T ERE e
M Pk, A TR, mERERKER RS
YRS EHA: 2014-03-05
HEWH: WAESSERRBPEETTRIFRRES/EEFTE (SD-
20130875) ; 2012 FFEERE K FE QFGWINZ&iT R BB (RTP-
201210435010)
1EBEN: B (1989-) , &, MEMRE, WRAm: aRiks
BIEE: Mot (1973 , &, B+, ¥F, WhE: Rt

BORRPRROVE BRI 2 K BB oKk
TUIREVE RS . ZOWIREINGERE, KT R E B
HIFkE RS TXRAPLETCY L TRIZ S SRR RE
D WNEER: 2 cyiw =R w7/ LS v i N ] N S
B ARTER YR BT 7L, KRN TR A
2R RS RIS 18] )22 7 TRE AR DU I S0 L
Liu S5 BUR F Z2n 3 S O 9T 1 v ELBE oK VE
MR, S5 RERY, mEEEEKERM ARG IR
B VERHAGIRE . 2 IR I KA BE 5
BN TR ERREAET RS E
B TORVE BRI (520, TG R A 1L
PEFUARAT HERARS -

103


app:ds:sodium%20alginate%20tech%20grade
app:ds:differential
app:ds:scanning
app:ds:calorimeter

M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.7

Y TR TR 2 A ABBE AR P 3R — 2K A o)
KA, HAMRMRRE. MR sE, HEAMEHY pH
TR LA PRI AE AR 20, e T3 AR Bl 4 771
FAbF BEAILL 2. A R, SR
K IRt BB VR 56 PR R AR R FOBIE 72, T
HERRARR M %2 B at.  Kaur ZEBIRE 7L
KW, FEE VARG, B T R R I AR,
BE. RAEZEEESEN. Tischer ZEMIRFFT B, R
JiE AT 8 e e ELAE ROKVE R I #vER e P . Khanna 4[]
WF 5T 1 B8 e ot vt B oKty Ak S sy, 4%
R, & EEEORTERN R E S EONE, B RO E
B R RGE R IR IR AN R, AT R, W
PR e it SRR A R UL, KRR R AN B
BEVERMBC AT, AT DME o R AR 2

BRI AR SR FH DRSS B2 BT (RVAY 7R EH
FEHY (DSC)  BESHARNEE, BT 1 RN
X} TR BB TR VRN . M TRCKIEN . W oK
T B S AT R RN, O e W SR RN - B
TERY A P RAR R4 RO RERIT 7125 8 B itk

1SR

11 FEH

EEAE R KSR (HACS, /K7 9.0%, FLHEEN

59.8%), i RUE Mk A PRA A5 HFIE B ORGE R
(CCS, /K41 10.7%, HEHEEN 26.2%), NAAREE

a A PRA ] R OKTER (WCS, 7K4r 13.1%, B
BEVERT 0%), L ARAEAR B G BRA A s R IRSN (AG,
K5 11.0%, K53 22.3%; %5 520mPas;  pH 7.0,
B i AR A BRA |15 HAR A B4 br ki
12 FEQNBKE

RVA Starchmaster. U HRHZ 24 T3, H) L
Newport A 75 TA-XT. Plus BLAHE 21X, JEE Stable
Micro Systems /A& ; DSC1 B2z R E I, #it
Mettler-Toledo £[2]; MCR 102 B BhAS AR, B A
Anton Paar 5 [R A 7] .

1.3 R¥F =

131 HmeiHl &

HERIRRI AG e FKTEH: (CS), RHES Rk
(714148 g B FREN- T oKTERT (AG-CS) HAERR.
1.3.2 AG-CS & A4KF Bb b i a9 2

Be s R ECh 9% (mim) ) HACS &I,
Iy BIGITER TR & 0%, 2%, 4%. 6% AG; 2 IfC

104

il i A ECN 9% (m/m) 1) CCS. WCS Bk, ¥
ek B 0% 4% AG. HHES % Rl bk 26
FETFRHTIE o ML fEh AG-CS &AM
BIAGIRAE . WEERE T, A, [MIAfE. S55RH0S X
R 1~ H1H
1.3.3 AG-CS A Atk Z H M by m) <

A 2 SCRBNI E AG-CS H &k R #d i
Hic ] B 3 8 9 35% (m/m) ) HACS 2itil, 73
TR INTER FiR 0% 2%. 4%. 6%K) AGs 435It 5t
BEHHCON 35% (mim) ) CCS. WCS B, #sinie
MR 0%, 4%F) AG. FREX AG-CS B &% 30 g
T 40 pL R, R REGE 24-h PP K
5o W EREERG IR ST IS,
FTE AG-CS EAMAR PIHPETT o 5 V6
30~100 C, FHEHEF A 10 CT/min, idskEMEHILE
FE (To)s UEEIREE (Ty)y ZAEMMLIREE (To)
I8 CAH) MLIEHI AG-CS &R I T 4 C
NMEAE 7. 14 d JE IR TR, IRETEH] 25~90 C,
THEEZ )Y 10 Clmin, At MERE (AH . AHw),
THEAE AR (R Ruw)o HHHEARIT:

R7=AH-/AHo

R14=AH14/AHo
13.4 AG-CS A 6HFZ AT FHRMN T

W 1 5 2 By 4.5% (mim) 1) HACS B,
3 HEINER s 0%, 2% 4%. 6% AG; 43I
B HON 45% (mim) ) CCS. WCS i,
ISINTER B 0% 4%[ AG. J/KIBHIAL 10 min J5
FUKAB HREA R =i RASAR . BHE
50 mm FATIRASE. RN 1 mm, 25 CF
M5E AG-CS AR R I AL -

(1) #FABITINEA: RIS CRE,  BoE &
AG-CS E& R THAE, ~F# 5min 5, MEBTY]
W 0.0151~300s1 Py AG-CS B &K R FM A AL
1k, 8% AG-CS HEAMARMIF AL, LKLY
Pl %A 0.1s1 100 sTHFHIFRMWEE (mo1v 7100)0

K- H Herschel-Bulkley #7845 B YN 7] -5 8] i3
Koy BATEIEMA, « BRI oy RAHSCRER?.
PR R B K. WshTEEin. Herschel-Bulkley J7F2:
=10+k)"

(2) /MRIEFRZ MR : 35S % SCHR[L0) %K 5
HEAT SRR, AR 2o R XY [ A 1E e B
A% 0.5% 3T /MERG RS, PRGN 0.1~10 Hz,
0% G’ GRHRAEMIEYIE (tand=G"/G*).

1.3.5 AG-CS & &1KZ Bt AR 5 a9 2
Be iR ECh 9% (mim) 1) HACS E ik,



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.7

Iy BIAINTER & 0% 2% 4%. 6% AG; 47
HlJ5 E 4 B0 35% (m/m) f) CCS. WCS B, %
TER R 0% 4%H) AG. RIESHSCHR[7T] Y
EPGHATINGE, RS T Had Frh i KA R 0l
1E AG-CS HEMA MBS . 4550 5
A .

136 Sitora ik

+F 1 AG-CS EAERARMLIER

KH SPSS 17.0 Gi it Mrigk fnt B it T 2= 57 i
F T

2 HBRESH

2.1 AG 3t CS #ifh It 7ty & v

Table 1 Pasting properties of AG-CS complex

AG RE5#/% MBEEIC HEFEERW) KMEFERVU)  FTRAA(RVU)
0 87.240.1° 181.67+1.30% 161.7140.18° 39.8342.00°
2 88.040.3" 212.0042.24° 209.17+2.36¢ 20.2940.29°
HACS 4 79.840.2%¢ 250.25+0.35° 257.6340.29"  12.9640.29%
6 80.140.1¢ 287.7142.65° 305.92+2.839 8.00=0.24°
ces 0 76.140.0° 212.0840.47° 222.08+0.12° 57.3842.53¢
4 79.440.3° 319.1745.19° 343.4242 71" 35.7544.60°
Wes 0 72.740.1° 278.8342.59¢ 134.6341.59° /' 164.2545.07°
4 76.440.1° 330.0049.43" 174.6340.65°  187.2147.37'
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Table 2 Thermal properties of AG-CS complex

AG = 5-%/% TolC TplC Te/C AHo/C R7(AH7/AHo)'  Ria(AH14/AHo)

0 65.8040.01 70.8940.12 78.4120.30° 13.65#1.90° 0.63#0.03°  0.6520.03"

2 66.1120.16° 71.0220.17 79.6040.54° 13.93#1.02®  0.7520.02¢ 0:830.01¢

HACS 4 66.3920.47° 73.1920.04° 85.4740.56% 14244257  0.6820.01° 0.69+40.01°
6 67.0840.00% 73.3540.07° 85.90#0.91¢ 14.444228"  0/49+0.01*  0.5020.03°

ccs 0 67.1720.18% 72.2320.17° 79.2340.84° 13.8645.98° . 0.5240.03° 0.6140.03°
4 67.8940.19° 73.5640.0 81.3820.09" 18.8540.59° 0.5440.03*  0.5840.00%°

WES 0 65.3340.33" 71.10#0.55 82.0742.06° 18.67#2.14° 0.49#0.01°  0.6120.03"
4 66.0820.24% 73.7220.2F 85.04+0.00°  20.4245.69° 0.6740.02*  0.6820.01°
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i, XU AG MK T BRIEMMIIRE, x5
RVA [l 58 45 —5 . IXATRE A AG S5 IER AR
HAE R BE T 5> 7 (8] (A Bk, A3 VE Ky M B R
(18], Achayuthakan ISR 7B, PR WCS
TMREIEKR, XGRS R & AG 1)
WRIN, HACS IR IRBL 38, ST REAELL, 7 4%

1] AG, CCS. WCS [HJm I /it shn, XU AG
i CS flA-PE3ERR , fil A Ve Rk nish BT s VR J738
Ext B, N AG, CS HITEhTaER L A &,
{HH RS R EE E RN, XU AG ff CS B U1k M
MG, XTI REE AG A4St EA B VAR M i R
[4]

o

3 3 AG-CS E AR R SREF MR
Table 3 Static rheological properties of AG-CS complex

AG B E5 %P noil(Pas) 17100/(Pa 5) 70/Pa k/(Pa s") n R?
0 31.640.5°  0.23#0.01° 1.720.05° 3.4420.20° 0.34#0.01*  0.991
2 41.8+.1°  0.3420.02° 2.3720.02¢ 4.9020.08° -0.3920.00° 0.987
HACS 4 80.840.1°  0.5520.02¢ 3.5640.10° 8.1840.20° 0.3820.01® 0.983
6 81.0#1.5°  0.6020.01® 3.6620.00° 8.9420.14° 0.38+0.01® 0.996
ces 0 95.841.3"  0.6420.02° 6.5120.017 11.8720.08" 0.3720.01® 0.995
4 99.1#1.2"  0.6640.00°"  6.5120.02" 12.0520.02¢ 0.4020.01" _0.996
Wes 0 1.940.0° 0.17#0.00°  0.0820.00% 1.9720.02° 0.58+0.00% 0.982
4 13.840.0°  0.6620.01°"  0.4420.04° 3.3340.14° / 0.60+0.00° 0.995
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Fig.1 Dynamic viscoelastic properties of AG-CS complexes
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Fig:2 Gel hardness of AG-CS complex
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