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The Physico-Chemical Characteristics of Modified Starch Made by Chemical Treatment

Eun Seung Song, Na Ri Yah Woo*
Department of food and Nutrition, Hoseo University

Abstract

Developing carbohydrate fat replacer as materials for low-calorie and low-fat food made of Korean potato, it is expected that
the new demand of fat replacer will be created. Potato starch was modified by chemical modification. Observing modified starch
(treated in different method) by SEM, EZ(treated by enzyme) showed shape of deformed round oval, AC(treated by acetylation,),
HPR(treated by hydropropylation) showed shape similar to that of NL(N-Lite), the commercial fat replacer. In the modified starch
such as AC, peak in B and C type similar to those of general starch was found, but EZ showed non-crystalline shape. Compared
to other modified starch, HPR, the chemically produced denatured starch showed very peculiar peak and structure in V-form.
While the order of contents of amylopectin was in the order HPR > EZ > AC showed extremely high contents. Measuring the
degree of gelatinization per the modified method, the degree of gelatinization of HPR as much higher than others. The water
binding activity of modified starch was 240% in HPR. Measuring viscosity by producing general starch and modified starch as gel
of 10% concentration, the GPS showed very high viscosity of 30.30 x 103 cp. Showing viscosity of 38.60, 31.60 103 x cp,
the modified starch was in the order of HPR. While the calorie of starch of GPS was measured to be 3.0 Kcal/g, very low calorie
those of chemically modified starch, HPR showed 2.5 Kcal/g respectively, suggesting that calorie is decreased by modified
treatment. The appropriateness of processing food was experimented by substituting the existing oil and fat containing food with
saturated gel of starch and modified starch in constant rate through utilization of modified starch. Therefore, research and
development for materials and related products which maintain the existing quality and reduce fat contents will be constantly

performed in the future.
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<Table 1> List of used starch

Starch for fat replacer Treatment Method
Natural potat
atural potato GPS Treated by soaking
starch
Commercial N-LITE L
starch NL (National starch&Chemical

(fat replacer) Co., Singapore)

Chemical AC Treated by acetylation
modified starch EzZ Treated by enzyme
€ HPR Treated by propylation
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2 l‘ﬂ"ﬂ 93| aua ﬁ—&% th&3 28 3kekA g
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1) Modified starch I (AC)
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2) Modified starch II{(EZ)
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3) Modified starch III(HPR)
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<Table 2> Yield of modified potato starches of various treated

mothed
Modified starches Yield(%)
AC 77.54 =+ 0.18"
EZ 77.87 + 2,112
HPR 93.08 = 1.75

ab : different letter indicate significant difference at a=0.05
AC : treated by acetylation

EZ : treated by enzyme

HPR : treated by propylation
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<Figure 1> Scanning electron mlcrophotographs of modified starches, potato starches and commercual fat replacer( x 1,000}

GPS : general potato starch NL: N-LITE L AC: treated by acetylation EZ : treated by enzyme HPR :treated by propylation
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<Table 3> Amylose and amylopectin contents of starch,
commercial and modified starches 0

Amylose Amylopectin
GPS 14.28 85.72
NL 31.26 68.74
AC 29.36 70.64
EZ 18.53 81.47
HPR 15.04 84.96

GPS : general potato starch
NL: N-LITE L

AC: treated by acetylation
EZ : treated by enzyme
HPR :treated by propylation

(Sandhya RMR 1995).
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<Figure 2> X-ray patterns of potato starches, commercial fat replacer and modified starches
GPS : general potato starch NL: N-LITE L AC: treated by acetylation EZ : treated by enzyme HPR :treated by propylation
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<Figure 3> Degrees of gelatinization and the comparison of
potato starch and modified potato starch

ab : different letter indicate significant difference at «=0.05

GPS : general potato starch NL: N-LITE L

AC: treated by acetylation

EZ : treated by enzyme HPR :treated by propylation

<Table 4> Degrees of water binding activity of potato starch,
modified potato starch and fat replacer

Water binding activity(%)
GPS 250 + 14.14%
NL 190 =+ 14.14°
AC 200 = 14.14°
EZ 210 £ 14.14¢
HPR 240 * 14.14%

abc : different letter indicate significant difference at a = 0.05
GPS : general potato starch

NL: N-LITE L

AC: treated by acetylation

EZ : treated by enzyme

HEPR :treated by propylation
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<Table 5> The viscosity properties of starch and modified starch

gel
Viscosity (10 centi poise)
GPS 2955 = 344
NL 17.10 £ 0.99¢
AC 14.10 = 2.83¢
EZ 2450 +2.31P
HPR 31.60 * 3.49°

abc : different letter indicate significant difference at a=0.05
GPS :general potato starch

NL: N-LITE L

AC: treated by acetylation

EZ : treated by enzyme

HPR :treated by propylation

2920} ofuaY 37 o ;4 Aol AHREo| o
gty meh AR BIE WET BEAY HEA§e) 2
o) o

nax B2 soEdte] st ﬂﬁﬂﬂ <
ot 4% TRt wjgo] SV ARAH LT R =
27t AEe) viAlg 24 7irtel 7hA] HPste] &
st H HE A FadPe] fYE L2
o2 gejA qlek ol AN AU W&
dolal oo gAFl §Eso] o A
BAlole Au7l o 2 guAlo] FRo|EE HAS
3 AREE ojAtol A Wztstw wmA AL B4

0['
Ole)

oX
[e:
0!

o 2 o xd
N
‘mzr{

(.

i)
=

uh 7Rl GPSE 29.55x10% cp?] H=7F &4
1A A 2 HPRS 31,60 %103 Cpoi o) & =2
7@% —/F %ME}(Table 5). B:‘k] HEE 'r‘xl'*]"“
& 7hRAIA AR Angt LEA FALEE BA
st A A g FrMthe 43¢ dX 8 AtHKim HS
& Ahn SY 1994)

Hl 32 po
i o

i &

lo o i1

Calorie (Keal/g)
Ny
o

0.5

0.0

GPS NL AC EZ HP R
<Figure 4> The calorie of starch and modified starch pastes
abg : different letter indicate significant difference at a=0.05
GPS : general potato starch NL: N-LITE L
AC: treated by acetylation
EZ : treated by enzyme HPR :treated by propylation
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