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Effect of acid hydrolysis combined with moist heat treatment
on physicochemical properties of potato starch
QIU Chao, JI Na, ZHU Xiao —lei, XIONG Liu, SUN Qing — jie
(College of Food Science and Engineering, Qingdao Agricultural University, Qingdao Shandong 266109)

Abstract ; The effect of pH value, moisture content and temperature on modification of potato starch (PS)
was studied. The result showed that after being treated by partial acid hydrolysis ( AH) combined with
heat moisture treatment ( HMT) , the amylose content in PS increased, while soluble amylose content de-
creased; Solubility and swelling power of most modified starches decreased; Peak viscosity ( PKV),
trough viscosity (TV), final viscosity (FNV) , attenuation and setback decreased; But gel hardness of
some modified starches was higher than native starch. The biggest hardness of starch gel was 143.42 ¢,
which was about 4.2 times higher than native PS, while gel springiness and cohesiveness of all modified
starches decreased. To, Te, Tp and Te — To of PS modified starches significantly increased, but AH de-
creased. Crystallized potato starch was B — type, the peak of modified PS at 5.9°(26) decreased, double
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peak at 22 ~25°(20) decreased too, and even became into a single wide peaks.
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50 mL SETEIE I 1 mL95% 2, FEig iRk & , T
1 mol/L. NaOH %% 9 mL, & i /K& 10 min, Bt
BEEZEEE A 100 mL 255800, /K E %, Bl
i 1 mg/mL FRUER I, PRI 6 4~ 100 mL 285,
AT mg/ml B 4 € By bR HE S ¥ 0.,0. 25.0. 50,
1.00.1.50 2. 00 mL, FRNIA 1 mg/ml 32555 H;
FRUEVET 5 4. 75 4. 50 4.00.3.50.3.00 mL, &
N5 mL, FHCT A 100 mL £85I, A 5 mL 1)
0.09 mol/L NaOH #FWAEZS . ARG TAM KK
JMA#) 50 mL 7K. 1 mol/L ) Z R 1 mL, it i 5
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1.3 #iEaE
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2 #RESWR
2.1 BRKMBEAEHRAEXNDREEMELETEH
SENI

H& 1 AT LU, pH 7E 2 ~ 5 Y[ N, BEEER
it T IRIEA O, ATV B TE A O R (E
pH 2y 1 B}, ELAEVERY & = A T IR ve# o 32
FAERR U B FARET , FH L 19 B W3 1 A A, 9 DA L
BEVERY ST o (H YRV B LU R, 45 i DXORN
TG T X B0k K i B, 5 | S E M i AR . 3X
5 Ming Miao"* 25438 1 45 F AR o
£ pHE kS GRETHRHANE DR B E RN S BB

FE HAETEN &5/ % PV AR AR/ %

JRTER 37.35 +0.17" 16.94 +0. 08"
pH
1 18.57 £0.26™ 13.33 £0.26"
2 38.53 +0.52! 7.00 £0. 03
3 39.04 +0.72' 6.21 £0.03"
4 39.74 0. 12" 6.39 £0.03™
5 39.19 £0.04° 6.84 +0.01*

KoyE (%)
20 38.69 +0. 14" 12.05 +0. 18°
25 38.91 +0.078 8.83 +0.14'
30 39.74 £0. 12" 6.39 £0.03™
35 40.01 0. 12° 8.14 =0.01"
40 39.49 +0.33¢ 8.26 £0.04¢
HEE(C)

80 37.54 0. 10% 11.06 +0. 10¢
90 38.26 +0.00 8.91 +0.06°
100 39.74 0. 12" 6.39 +0.03™
110 39.49 £0. 14¢ 6.73 +0.03!
120 39.31 +£0.31¢ 7.37 +0.04
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Wit Sang'" 4 S TR T A% B 20 0 AL B K B
TP BEHRRREAR . 7T RE Hh T S BE T by ke A A, 245
RSB R R 2 1) EBEE A, A T R
¥y INERSS K AT AR Ak, 2 b X R TE 5 T DX 1R] (19 AH
HARIBRE , AT HEH 505 DUBORL N

SRIMTE pH = 1 bR AL PR 45 4 i 4 4b BR S 1)
PR TER A L G0, R REJE R TR Yk R i
R ER AL B KA o0 T T /KK 0, BT LIRR K
Hh R LS N
2.3 BKBERTHLEN DR E RS LT
FIEA

Hi#e 3 nTLUA AN pH IRES AR AR HRS
TEAPRIAH BE L BTE A T, e ik 81 7 91.0 °C,
FCRBER TR 1 20. 4 °C X AT HE TR 45 5 1 4
b PRAE A HES Iy o AS[RI AL BEXT 303
BERMAEARA . 10 pH Oy 1 B B0A 8 Al th 22,
Je T IR A BE 1K, JETE A it A

Ko S AR A R . ARy
EHER 30% L 20% A RE Al AG T BE WD O g, U
(E A BRI, 0Bl A6 R (o] 25 B S0 Ao 7
WP A R B KA TR IR AL K
VER L IRE TR o Olufunmi' ™ 45 A K BLEH K 5y
SR IN, BRSSP BT WAL R E , 0
(AN A (W AR . A AT T S B A R P ) i
A T ORE TG R B DX A4 i DX HR B T B R A
AL BRI A T AREAE R

B IE D E TR MM R I RIS

B PTI/C PKV/RVU TV/RVU FNV/RVU BD/RVU SB/RVU

SR VEN 69.60 +0.42! 694.84 £2.00° 147.50 +1.65% 290.71 £1.59" 547.34 £0.35" 143.21 £0.06°
pH
1 / / / / / /
2 87.70 £0.28" 159.21 +0.76 157.29 +1. 12! 255.34 +0.12 2.42 +0.06" 98.05 +1.00'
3 87.50 +0.14¢ 190.17 +1.29" 188.21 +1.59¢ 303.38 £2.31" 1.96 +0.30" 115.17 £2.72¢
4 87.50 +0.00° 201.63 £1.01° 198.63 +1.37° 319.83 £1.79¢ 3.00 +0.35° 121.20 1. 42"
5 87.90 +0.00j 203.25 +1.30° 200.67 =£1.77" 326.79 £1.24° 2.58 £0.47" 126.12 +1.47*

K E /%

20 74.60 +0.28" 424.96 +1.60¢ 420.46 =1.14° 858.67 +1.19" 4.50 +0.47" 438.21 £0.06*
25 80.90 +0. 14" 263.38 £0.53° 261.79 £0.41¢ 427.34 +1.77¢ 1.59 £0.12% 165.55 +1.36¢
30 87.50 =0.00° 201.63 £1.01° 198.63 +1.37°¢ 319.83 £1.79¢ 3.00 +0.35° 121.20 1. 42"
35 82.55 +0.64" 195.59 £2.358 193.71 £2.30" 297.63 £2.89¢ 1.88 +0.06' 103.92 £0.59"
40 84.40 +0.28°¢ 157.30 =1.94k 155.38 +1.59] 243.67 £2.24% 1.92 +0.35¢ 88.29 +0.65*

A/ C
80 78.20 £0.42! 496.05 +1.31" 491.71 +1.07° 863.42 £1.01° 4.34 £0.24° 371.71 £1.08"
90 81.10 £0. 14¢ 298.46 +0.41¢ 294.96 +0.65¢ 520.96 +1.90¢ 3.50 £0.24¢ 226.00 +1.56°
100 87.50 £0.00° 201.63 +1.01° 198.63 +1.37¢ 319.83 £1.79° 3.00 £0.35° 121.20 £1.42f
110 87.35 +0.07¢ 165.79 =0. 30" 163.63 £0.42" 256.96 +0. 06" 2.16 £0. 128 93.33 +0.47
120 91.00 +0.28¢ 117.59 +0.94! 116.21 +0.76' 178.79 +1.00" 1.38 +0.18! 62.58 +0.24!
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telo FESHESE TR T AR A TS, 20 TS5
RS B D B BTN BEICAS i DX RS A 2
£4 pHAS S RREBARESEHRLE
7 B A TR RR R

B T/ g ik R
JEVE A 33.90 +1.02% 0.99 £0.00*  0.91 +0.00"

pH

1 / / /

2 80.64 +0.45°¢ 0.82+0.00"  0.46 +0.00"

3 76.08 +0.47" 0.82+0.00" 0.56+0.01¢

4 71.80 +0.50" 0.83 £0.00°  0.54 +0.00¢

5 71.79 +0. 88* 0.82£0.00"  0.55+0.00%

Ky P
20 143.42 £2.65% 0.98 £0.00*  0.96 +0.00°
25 107.87 +3.87" 0.82 +0.00"  0.54 +0.00¢
30 71.80 +0.50" 0.83 £0.00°  0.54 +0.00¢
35 66.92 +1.74" 0.83 +0.00"  0.53 +0.00"
40 43.18 +0.55' 0.82£0.00"  0.48 +0.00’
B/ C

80 105.13 £0.63°¢ 0.98 £0.00*  0.95 +0.00*
90 102.48 +0.92¢ 0.82+0.00"  0.80+0.00°
100 71.80 +0.50# 0.83 +0.00"  0.54 +0.00°
110 41.78 +0.421 0.77 £0.01¢  0.44 +0. 00
120 27.54 +0.08' 0.75+£0.00¢  0.42+0.01¢

R PR T IME « brifE2E . S FRAR, R ER D
(P<0.05),
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A1)

H# 5 Al LUE ), BB TE k&g 4 G R it
)5 ,To Tp #1 Te 3 T T 9. 16 ,11.7 F1 11. 94
C WAk Tt B2 5 3 R, Te = To ML 9. 17 °C Tt = 2|
11.95 °C {ERIFLRS 2R, AH DL 9. 96 1/g 2%
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TIRPT e 2 B T IR AR 25 Gl FAAE 35 VE R 1 7y DU
TRELEHE L IR BE R 2D

F5 BRESEALIEIDRERHAESEIER

FER To/C Tp/C Te/C Te-To/C  AH/(V/g)
DABERER 66.42£0.33¢ 71.15£0.25¢ 75.59 +0.40¢ 9.17£0.07" 9.96 +0.02"
PR AR

ﬂﬂwgﬁws.ssiow 82.85+0.23" 87.53 +0.13" 11.95+0.073.24 +0.01°
3R
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FEIFTER AR o DR RR AR &5 Al AR S 1) Eh 288
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26 /°
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