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Abstract

Effects of RS4 type resistant com starch on the quality characteristics of cookies were investigated by physicochemical,
instrumental and sensory evaluation. The resistant starch was made by cross-linking of com starch as following;
com starch slunry was annealed at pH 2.0 and 50°C for 2 h followed by the cross-linking reaction. The cross-linking
reaction was performed at S0°C for 12 h in the presence of 1.2%/st.ds NaOH, 10%/st.ds sodium sulfate and 10%/st.ds
of sodium trimetaphosphate (STMP)/sodium tripolyphosphate (STPP) mixture. Dietary fiber content of the resistant
starch was estimated to be 73.8% by the AOAC method. For quality characteristics, dough pH decreased with
the increase of the resistant starch content and spread factor decreased a little at 20% of the resistant starch. The
moisture content and L value of cookies increased with the increase of the resistant starch content. However, the
hardness and fracturability decreased with the increase of the resistant starch content. In the sensory evaluation,
no significant differences were observed between the two cookies with or without the resistant starch. The results
of this study suggest that the RS4 type resistant com starch can be a good ingredient to increase dietary fiber
content in cookies without changes of their qualities.
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Table 1. Analytical result of RS4 corn starch

Parameter Results
Moisture (%) 11.45
Crude protein (%) 0.28
Crude ash (%) 1.17
Phosphorus content (%) 0.37
RS content by AOAC method (%) 738

"Corn starch (470 g) and water were mixed to make 1,000 mL of starch slurry.
The slurry was adjusted to pH 2.0 with 3M HCI and annealed at 50°C for 2 h
followed by cross-linking under the conditions 50°C for 12 h in the presence of
1.2%/st.ds NaOH, 10%jst.ds sodium sulfate and 10%/st.ds of STMP/STPP phosphate
salt mixture.

Table 2. Formula of cookies added with RS4 corn starch

Content of RS4 corn starch (%, wjw)

Ingredient 0 p 0 0
Wheat flour 100 95 90 80
Sugar 40 40 40 40
Margarine 40 40 40 40
Whole egg 24 24 24 24
Baking powder 2 2 2 2
Salt 2 2 2 2
RS4 com starch 0 5 10 20
Water 10 10 10 10

H=2| pH &3
RS4 SpEe] VM-S @Efd F71959] pHe
5 g8 575 45 mLol] ¥l 587F vortex HAE £

S-S #3F -2 pH meter(HM-25R, TOA-DDK, Tokyo,
Japan)= 33] ¥HE ZA3tal 1 P ks FsIATH?22).
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2ol 9= 50 mL WAAAE ] /5 30 mLE
7hetar of 7)ol W= 5 g5 HUMSIAS W sold Y E

HEY, &4dE ¥ YWEHE
F719] HFA A 4(spread factor)= AACC(method
10-50D, 2000)¢] -5 ©]-&-3t3 o™ AF2] YH]|(mm)<}
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Table 3. pH and density of cookie dough added with RS4 corn
starch

Content of RS4 comn starch (%, w/w)

Parameter
0 5 10 20
pH 732:004"  728:004'  685:0.04°  6.810.04°
Density (gmL) 108+ 002  107:001'  108+0.02°  1.10+0.01°

"Means+SD (n=3) with difference letters in a raw are significantly different according
to Duncan’s multiple range test (p<0.05).

HEY, &4E A YWHE

F7)9) F4 29 TN Fo@ AR AP 77
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A7 B H70] AE AL el Aoz
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Table 4. Spread ratio, baking loss rate and leavening rate of
cookies added with RS4 corn starch

Content of RS4 type corn starch (%, wjw)

Parameter
0 5 10 20
Spread ratio 633:007"  613:001' 603007  6.070.05°
Loss rate (%) 15156102 1550:028 14.82¢071"  14.99+0.65"

Leavening rate (%) 100.0040.05" 99.95+0.09" 100.150.04" 100.04+0.03"

"MeanstSD (n=3) with difference letters in a raw are significantly different according
to Duncan’s multiple range test (p<0.05).

RS4 S0 Hrbaks galste] A|z3 F7)9] 4=
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Table 5. Moisture content of cookies added with RS4 corn starch
Content of RS4 type com starch (%, wjw)
0 5 10 20
Moisture (%) 5.87+0.12(1)a  593#020a  597+023a  6.03%0.16ab

"MeanstSD (n=3) with difference letters in a raw are significantly different according
to Duncan’s multiple range test (p<0.03).
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Table 6. Hunter’s color value of cookies added with RS4 corn
starch

Content of RS4 comn starch (%, w/w)

Color

5 10 20
L 7333066 T331:073 T376:046°  74.61+068"
a 236:043°  -191:040° -1.60:019°  -1.63:033"
b 27.131028"  2697:028° 2698+024'  26.94+0)5"

Means£SD (n=3) with difference letters in a raw are significantly different according
to Duncan’s multiple range test (p<0.03).
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Table 7. Texture profile analysis of cookies added with RS4 corn
starch

Content of RS4 type corn starch (%, wjw)

Parameter
0 5 10 20
Hardness2 3238.(}9lb 2875‘62b 2843.86b 2440.30
(g-foree/em’) +565.50" +152.99" +167.37" +0.84°
Fracturabili 3(722.21b 2845. 1% 2656.39b 2294.60
(g-forcefem’) 1642.84 +83.09° +239.43° +219.05"

"MeanstSD (u=3) with difference letters in a raw are significantly different according
to Duncan’s multiple range test (p<0.05).
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83} Zrh Aol Frl= URTY R SFFHES
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Table 8. Sensory scores of cookies added with RS4 corn starch
Content of RS4 comn starch (%, wiw)

Parameter

0 5 10 20

Color 34:052"  34:t107  30:067  3.6:0.84°
Flavor 34:052°  31:032°  32:042°  35:071°
Texture 33:106°  32:063 33t048'  37:082°
Taste 341070 30:047° 34052 35:085°

Overall acceptability ~32%1.14" 33067 3.12074"  3.7:1.06'

Means£SD (n=3) with difference letters in a raw are significantly different according
to Duncan’s multiple range test (p<0.05).
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