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Structural Properties of Potato Resistant Starches Modified by a Combination
of Organic Acid and Heat-moisture Treatments
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Abstract : Resistant starches from potato (RS3) were modified by acid
hydrolysis combined with heat-moisture treatment (AH-HMT). The
effects of changing the starch slurry concentration, the type of acid
and its concentration on the structure of RS3 were also studied. The
results showed that after AH-HMT, the X-ray pattern remained
practically the same with only small changes in the average degree of
polymerization (DP), specific surface area (SSA), microstructure
(MS), and relative crystallinity (RC). Compared with untreated
RS3, the decrease in DP and SSA and the increase in RC caused by
high concentrations of acid were significantly greater than those
caused by low concentrations of acid. However, the changes in the
surface microstructure of RS3 were much more complex. The influ-
ence of the five types of organic acid studied on the structural proper-

ties of RS3 varied from strong for citric acid, followed by acetic acid,
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succinic acid, malic acid to weak for lactic acid.
Keywords: potato resistant starches; combination of organic acid and

heat-moisture treatments; structural properties
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Table 1  Average degree of polymerization of potato RS3

without and with acid and heat-moisture treat-

ments

H LR W/ % myegy -mg =111 myy - mypg=1:3.5
TR 0.00 108+4 105+£3
o 0.25 5942 47+1
i

0.50 4543 4043
. 0.25 65+1 8846
WRBR

0.50 5441 67+2
- 0.25 624 70+1
eI

0.50 5043 62+2
A 0.25 7546 965
LR

0.50 66-+2 8043

0.25 61+5 56+1
R

0.50 5241 4542
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T JSE LU ARG IR e S5 5 | A I P Y L R T BB IR o (0.9) By
TR W (P<C0.01) ¢ 352 T R X 3 oy 14 T 24 4 T3 K
PR AR > T TEARIR AL B R P L B T S
T e A= 0 20 B E AT 3R 4 FE 0 O A AR
2.3 WUMEN
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4 FL B TR UL BT L BRAT R IR 0.50 6 15 Z R 0.25 %
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Table 2 Specific surface area and d (0.9) of potato RS3 without and with acid and heat-moisture treatments

myey - omx=1:1 mygy - mx=1":3.5

M B/ % (10“5??;??;! , d(0.9)/pm (wtfi?i;ﬁ.i/; ) d(0.9)/pm
TR 0.00 15.734+1.12  276.28+3.20 16.3440.92 273.02+1.09
P 0.25 4.134+0.26  494.65+1.85 3.8540.13 513.00+3.00
0.50 3.754+0.09  515.3342.07 3.4940.20 532.61+1.83
R 0.25 7.12+0.11  384.04+0.43 8.90+0.35 308.59+0.76
A 0.50 5.69+0.07  436.30+0.95 6.86+0.27 395.34+0.58
0.25 5.85+0.21  413.87+2.13 7.1740.36 383.4140.12

BEHIR -
0.50 4.37+£0.16  466.59+0.87 6.22+0.05 406.06+0.87
o 0.25 9.06+0.20  307.3440.54 11.76+0.20 292.3340.90
e 0.50 5.394+0.06  457.16+1.96 7.9840.06 348.55+2.47
R 0.25 5.1740.10  461.39+3.01 4.6540.03 452.02+1.06
L 0.50 4.28+0.03  487.18+2.38 3.66+0.02 519.88+2.03

S mg=1 DL FEER0.25%  myy fmy=1t 1 AFERRO.50%  my, ©my=1 0 3.5, FEERR0.25%  my, ¢ me=1t 3.5, FEEERR0.50%

3

tmy=1101, 2. 120.25% m,

TERY

My Smy=l D1, ZR0.50%  myy mg=113.5, ZM0.25%  myy, me=1 3.5, ZFR0.50%

My - my=1 1 1, BEHAMR0.25%  myy, * my=1 1 1 BRHIFRO.50%  myy, * my=11 3.5, BEH1FR0.25%

My + my=1 11, SEIRBR0.25% Mgy » my=1 11, SERBR0.50% m,

i

gy - my=1:3.5, SERPR0.25% My » my=1 1 3.5, SEIRBR0.50%

Tmy=11 1, 7L#20.25% My - my=1 11, FLHR0.50% My - my=1713.5, FLH20.25%  my,, - m,=1: 3.5, FL#£0.50%
B1 3 AH-HMT RS3 #93a# ¥ 428 % (X5 000 4&)

Figure 1 Scanning electron microphotographs of potato RS3 with acid and heat-moisture treatments
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A F) R A 30 (3% 3) . 3k 5 SCRRLCO AL 18 14 i Ay 45 AR 1E
AR . SR AT BFFE T R B, KK Y 3R A4 DX T i 2
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FoUrE (A 45 b 45 A6 0 6B 07 o 181 T AR X 45 o B R A () i B2 )
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WL ¥4 43 B A ML 1 e o A DX 45 5t 3 0 W) BB
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Table 3 Crystallinities of potato RS3 without and with acid

and heat-moisture treatments

LR W/ % myegy -mx =111 myg - mypg=1:3.5
TCHR 0.00 23.13£1.37 23.61+1.06

0.25 27.25+2.18 32.5040.84
PR

0.50 33.06+2.05 35.72+1.96

0.25 26.92+0.67 25.3840.59

0.50 28.75+0.91 26.4740.86

0.25 27.19+1.06 25.92+1.53
BRI

0.50 28.06+2.17 27.134+1.32
B 0.25 25.23+0.58 24.6340.64
FLMR

0.50 27.02+0.75 25.91+1.08

0.25 26.35+1.06 28.9041.25
LR

0.50 28.16+0.87 33.0241.03
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