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Effect of Starches on Texture and Sensory Properties of Frozen Noodle

Hee-Do Hong, Kyung-Tack Kim, Jong-Sang Kim*, Sung-Soo Kim and Ho Moon Seog
Korea Food Research Institute, San 46-1, Baekhyun-dong, Bundang-ku, Songnam, 463-420, Korea,

* Dept. of Food Science & Nutrition, Inje University, 607, U Bang-Dong, Kim Hae, Kyong Nam, 621-170, Korea

Abstract

In an attempt to evaluate the effect of six starch sources-potato starch acetate, corn starch acetate, waxy corn starch, corn
starch, potato starch, and wheat starch on properties of frozen noodle, amylograph characteristics of starch-wheat flour com-
posites, cooking quality, maximum cutting force and sensory properties of cooked frozen noodles were examined. Compared
with 100% wheat flour as control, potato starch acetate and potato starch-wheat flour composites had slightly lower initial pas-
ting temperature and wheat flour composites with acetylated starches, waxy corn starch and potato starch had slightly higher
maximum peak viscosity. At cooking quality examination of noodles made from wheat flour-starch composites, volume and
weight of cooked noodles were increased and cook loss was decreased with the addition of acetylated starches and waxy corn
starch, Maximum cutting forces of cooked frozen noodles containing more than 15% of potato starch acetate and only 15% of
corn starch acetate were higher than that of control. Other starches except potato starch improved sensory properties of cook-
ed frozen noodles and the greatest positive effect was acetated potato starch.

Key words : starch, frozen noodles, amylograph characteristics, cooking quality, maximum cutting force, sensory evaluation
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Table 1. Amylograph characteristics of starch-wheat flour composite

Flour composition A B C D E
WF 100% 60.0 1185 890 1325 435
WF 90% -+ APS 10% 58.5 1345 1095 1685 590
WF 8% + APS 15% 57.9 1490 1175 1850 675
WF 80% + APS 20% 57.6 1540 1240 2030 790
WF 9% + ACS 10% 60.0 1150 940 1415 475
WF 85% + ACS 15% 60.0 1180 980 1505 525
WF 80% + ACS 20% 59.7 1230 1030 1590 560
WF 90% + WCS 10% 60.0 1130 940 1460 520
WF 85% + WCS 15% 60.0 1190 960 1505 545
WF 80% + WCS 20% 59.7 1240 975 1545 570
WF 90% + CS 10% 60.3 1100 840 1275 435
WF 8% -+ CS 15% 60.3 1080 825 1265 440
WF 80% -+ CS 20% 60.7 1050 320 1260 440
WF 9% + PS 10% 59.9 1190 1020 1535 515
WF 8% —+ PS 15% 59.2 1300 1120 1705 605
WF 8% + PS 20% 58.0 1425 1170 1840 670
WF 90% + WS 10% 61.3 1000 850 1220 370
WF 8% + WS 15% 61.3 990 850 1215 365
WF 80% + WS 20% 61.4 970 840 1200 360

A : Initial pasting temp. (), B : Height at 95 (B.U.) C : 15min. hold height (B.U.), D : Max. viscosity (B.U.),
E : D-C. WF : wheat flour, APS : potato starch acetate, ACS : corn starch acetate, WCS : waxy corn starch, CS :
corn starch, PS : potato starch, WS : wheat starch.

Table 2. Cooking quality of noodles” made from wheat starches composites

Flour composition Weight of Volume of Turbidity
cooked noodle(g) cooked noodle(ml) (OD at 675nm)
WF 100% 16.9 15.7 0.20%
WF 90% + APS 10% 19.7 17.3 0.20
WF 8% -+ APS 15% 19.3 17.2 0.18
WF 80% -+ APS 20% 18.7 16.8 0.15
WF 90% + ACS 10% 17.7 15.8 0.17
WF 8% -+ ACS 15% 18.5 16.9 0.18
WF 80% -+ ACS 20% 17.9 16.0 0.20
WF 90% + WCS 10% 18.7 16.7 0.18
WF 8% + WCS 15% 17.9 16.5 0.17
WF 80% + WCS 20% 17.6 15.9 0.15
WF 90% + CS 10% 17.4 17.3 0.23
WF 85% -+ CS 15% 18.6 17.2 0.27
WF 80% -+ CS 20% 19.9 17.8 0.28
WF 90% -+ PS 10% 20.6 19.5 0.29
WF 8% + PS 15% 20.8 18.8 0.30
WF 80% + PS 20% 20.1 17.5 0.33
WF 90% + WS 10% 18.1 16.0 0.25
WF 85% + WS 15% 17.7 15.4 0.27
WF 80% + WS 20% 16.4 14.7 0.35

WF . wheat flour, APS : acetylated potato starch, ACS : acetylated corn starch, WCS : waxy corn starch, CS :
corn starch, PS : potato starch, WS : wheat starch. 1) The weight of initial wet noodle : 10g. 2) The mean values
of triplicate.
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Table 3. Maximum cutting force of cooked frozen noodles made from starch-wheat flour composites
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Flour Max. cutting [ Flour Max. cutting

composition force(g) I composition force(g)
WF 100% 1783 = 7.6
WF 90% + APS 10% 178.3 + WF 90% + CS 10% 126.0 = 8.5
WF 8% + APS 15% 220.3 + 13.2 WF 8% + CS 15% 141.7 £ 12.6
WF 80% -+ APS 20% 236.7 £ 12.5 WF 80% + CS 20% 131.0 £ 5.3
WF 90% -+ ACS 10% 178.3 £ 7.6 WF 90% + PS 10% 99.3 = 19.0
WF 85% + ACS 15% 198.3 = 24.7 WF 8% + PS 15% 109.0 = 23.5
WF 80% + ACS 20% 155.0 = 15.0 WF 80% + PS 20% 68.3 = 5.8
WF 90% + WCS 10% 153.3 + 10.4 WF 90% + WS 10% 161.7 £ 10.4
WF 8% -+ WCS 15% 158.3 £ 2.9 WF 8% + WS 15% 148.3 + 20.2
WF 80% + WCS 20% 156.7 = 16.1 WF 80% -+ WS 20% 156.0 + 6.9

WF : wheat flour, APS : potato starch acetate, ACS
starch, PS : potato starch, WS : wheat starch

. corn starch acetate, WCS : waxy corn starch, CS

:corn
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Table 4. Sensory properties’ of cooked frozen
noodles made from wheat starch composites

Texture
Flour composition T Color
Elast- Smoo-
icity thness

WF 100% (Control) 5.0 5.0 5.0
WF 90% + APS 10% 5.8 6.4 6.0%
WF 85% + APS 15% 7.47% 7.4 7.8
WF 80% + APS 20% [ 7.4 7.4 8.0%
WF 90% + ACS 10% T 5.5 5.0 5.3
WF 85% + ACS 15% 6.3"* 5.8™* 6.3%®
WF 80% + ACS 20% 5.5 6.3 7.0°
WF 90% + WCS 10% 5.8 5.2 5.6°
WF 85% -+ WCS 15% 7.0°% 6.2"* 6.2%°
WF 80% + WCS 20% 7.0 6.6 7.0
WF 90% + CS 10% ] 4.6 5.8 5.47
WF 85% + CS 15% 4.8 6.2%% 7.0°
WF 80% + CS 20% 4.8 6.4 7.2°
WF 90% + PS10% | 4.2 5.8 4.0
WF 85% + PS 15% 4.2 6.4™* 4.6™%
WF 80% + PS 20% 4.0 6.0 4.6
WF 90% + WS 10% 6.4 6.6 6.8
WF 85% + WS 15% 6.0 6.6 6.0
WF 80% + WS 20% | 56 6.0 5.8

WF : wheat flour, APS : potato starch acetate, ACS
. corn starch acetate, WCS : waxy corn starch, CS :
corn starch, PS : potato starch, WS : wheat starch 1)
2 Sensory test(much better than control,9; the same as
control, 5; much worse than control, 1) by n==8 person,
and points were expressed as mean, 2) The mean with
same letters was not significantly dirfferent at P<0.05.

Table 5. Effect of different starches on sensory
properties” of cooked frozen noodles

Texture
) — Color
Flour composition Elast- Smoo-
icity thness
WF 100% (Control ) 5.0 5.0 5.0
WF 85% + APS 15% | 7.4° 7.42 7.8%

WF 85% + ACS 15% 6.3 5.8° 6.3
WF 85% + WCS 15% | 7.0°° 6.2° 6.2%
WF 85% + CS 15% 4.8 6.2 7.0°
WF 85% + PS 15% 4.2¢ 6.4° 4.6°
WF 85% + WS 15% 6.0° 6.6% 6.0%°

WF : wheat flour, APS : potato starch acetate, ACS
: corn starch acetate, WCS : waxy corn starch, CS :
corn starch, PS : potato starch, WS : wheat starch 1)
Sensory test : refer to Table 3. 2) The mean with same
letters were not significantly dirfferent at P<0.05.

.
g A NER

N FY FA

of Ajzo] G W7k Ao} FRol upg WS
of EAeP AR Table 5ok o] 2 Aol H7hapol

ENEAGFL BARPNAAEES B 7450
= Vg BT o BSFSEAY, SR
%, B golglt. Freege ANHoR
Tk BekE, FHRANGAE, VAR, BL5FA
23} S5 HRe) otk M7 A4l ARy
AP0l 78U R HY FROM SEFUR, S5FE
AR AE, FSFPAT] S0 ek,

A Wiel A7) el 2A vXE Jge
ARgRRe] S0l uheh cha Kfolzh ek WAHEF
£ zaAexEel Ast, AnFEs] 4, Weshd 5
o &7} & oz YuA AT, o Ye] RE AnE

23| 2w B Ao Mg 72 ARe ik o2
ol e 1g) TR U, AEY THo) wE Hrta
= i zle)7) Az, AR RS AL E U A 5%
o] HEL Hrlrlol WEHel 2zt Mz FAE
o} vk 2F dAakd e FAE a7t
g & Aoz Yeiut

2 <
A¥e) Ao} WEHe) 2 e 540§
A A% W7l etel AATIBYAR, S5
ARAAE, BSFFAR, SE4UR, BAUR,
WEF 650 AR FFUE Arhstel YRS A
Atk o)z o] opum =, AEAle) )N,

2 ot BN n2 B

pvy‘

of

o

i

10,

)

o

av)

ol

bl

il

o

o4 >

_(ZL

K

s

3l ed
3SR eEE RS AME 100%8 0} ofd ol
At AndEe 2AAAER, B8, AR
S H7Le A$ ohd molHnh &N AR FEFS
ta Fobela a3 E 88 HYgHETN FS5erd
g de A vk Ao 9E, e §
el HAAgars @AaxsbdddE 15%9 20%,
= iz

T
kil
3L
w
ofy

oA ZHAzAEAARE] A} b



Vol.

9, No. 4(1996)
sl
CBER SHDA ORI S SROBE, A8 LHE 1),

101~103(1989).

. Rho, K. L., Chung, O. K. and Seib, P. A : Nood-

les VIII. The effect of wheat flour lipids, gluten,

several starches and surfactants on quality of orien-

tal dry noodles, Cereal Chem., 66, 276 ~282(1989).

. Toyokawa, H., Rubenthaler, G. L.., Powers, J. R.

and Schanus, E. G. : Japanese noodle quality, I.
Flour components, Cereal Chem., 66, 382~ 386(1989).

. Toyokawa, H., Rubenthaler, G. L., Powers, J. R.

and Schanus, E. G.
Starch components,
(1989).

: Japanese noodle quality, 11.
Cereal Chem., 66, 387391

. Oh, N. H., Seib, P. A,, Ward, A. B. and Deyoe, C.

W. : Noodles 1V, Influence of flour protein, extrac-
tion rate, particle size, and starch damage on the
characteristics of dry noodles, Cereal Chem., 62,
441~446(1985).

. Oh, N. H., Seib, P. A., Ward, A. B. and Deyoe, C,

W. : Noodles VI, Functional properties of wheat
flour components in oriental dry noodles. Cereal
Foods World, 30, 176 ~178(1985).

. Konik, C. M., Miskelly, D. M, and Gras, P. W, :

Starch swelling power, grain hardness and protein
. relationship to sensory properties of japanese
noodles, Starch, 45, 139~ 144(1993).

. Crosble, G. B., The relationship between starch
swelling properties, paste viscosity and boiled nood-

le quality in wheat flour, J. Cereal Sci., 13,

145~150(1991).

Aol Wb YERe 2 v

it
o

429

9. W — : WERER T AROEKFAM, &ddfE

10.

1L

12.
13.

14.

15.

16.

17.

18.

32, 105~110(1990).

o 3, M A%, o £ WHrEEEe ds E, Al
1R x5 ‘é7l~r2 ol 11]”’“* 2 EA5g) g3k A
T, g 1"’145‘35/2/ 14, 146 ~150(1982).

Oda,M., Yasuda, Y., Okazaki,S., Yamauchi, Y. and
Yokoyama, Y. : A method of flour quality assess-
ment for Japanese noodles, Cereal Chem., 51,
253~254(1980).

WEANZ A2 Newsletter, 4, 3(1992).

TS BRBEORELE % O, New Food Industry,
13, 14~17(1971).

Oh, N, H., Seib, P. A,, Deyeo, C. W. and Ward, A.

: Noodles I. Measuring the textural character-
istics of cooked noodles, Cereal Chem., 60, 433~440
(1983).

Aad, 204, FEA - 54, vl o,
e °]§}§P§ A4 ¥,
272~-275(1991).

Lee, C. H., Gore, P. ]J., Lee, H. D., Yoo, B. S. and
Hong, S. H. : Utilization of Australian wheat for
korean style dried noodle making, J. Cereal Sci., 6,
283~286(1987).

) Ea, Qg o] By, o] Ml @ SR E olgE B
& 2 AEMge] #E A7, A3 BFE-E o] &3 A
A 2 ARG, e/ FHefe ], 5, 25~32(1973).

Oh, N, H., Seib, P. A., Deyeo, C. W, and Ward, A.
B. : Noodles [I. The surface firmness of cooked
noodles from soft and hard wheat flours, Cereal
Chem., 62, 431~436(1985).

=
&, 55

st A Faaps=], 23,

(199613 11¢ 259 H<4)



