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Sensory and Instrumental Characteristics of Corn
and Mung bean Starch Gels with Additives

Sang-Keum Lee and Mal-Shick Shin
Department of Food and Nutrition, Chonnam National University

Abstract

Effects of addition of various additives, sucrose fatty acid ester 1170 (SE), carboxymethyl cellulose (CMC)
and soy bean oil (SO) on textural characteristics for untreated and defatted corn and mung bean starch gels
stored at room temperature for 24 hrs and 72 hrs were studied. In sensory and instrumental characteristics of
starch gels with additives (0.5% for starch basis), the acceptability was highly correlated with cohesiveness
and bend property of starch gels stored 24 hrs and springiness, cohesiveness, color, smoothness, bend pro-
perty, hardness and clarity of starch gels stored 72 hrs. Regardless of adding additives, textural characteristics
of defatted corn starch gels showed somewhat higher values than that of corn starch gels. The acceptability of
starch gels with additives was somewhat lowered in all the cases, which showed highly correlated in cohesive-
ness for 24 hrs and springiness for 72 hrs. Instrumental characteristics were similar to those of sensory evalu-
ation, which showed no significant difference with additives.

Key words: sensory, instrumental characteristics starch gels, com starch gels, mung bean starch gels, additives

LM 2

AEAL darxe 7td Fol 55 Yo o}
U2 o Fefnl Bl gEkS o ojuR o~
3|3t AF el Z7)o) o] Fix| 1 o 2wl o] 5}
& 224 dofvt A Ae] w2z Hsle] 71998
o, 92 Bol ¥l T ee, v =% gy T8
£ v wstg e 8% AEAL A5t o}
ek WA @A) o sig o
FHAREAL] AEAsE bR
e ARAAAE Rty st u
AR gela et Ee R

w0 ), i 2e)w Ay E2el=g )
s HEAe) BHE WAL 5 oleh. Fo} AL
SEAEA %S Brhshd AT APl
Zastm @yl F7kstel AL 2% AHgetsle o

714 Fskeha shlch. st Qe HEA Rl hE
A¥e FGHR 39 Beo} gashed 154 2
2o|=8 sk HARE Exel B2 2R oF
$R4E A= AR FaAlckn sgich Fot o)
S5l e Wrhsh Ange 37459
PRYE ZFasiel ot ARe ArksiE ATY L
Z7Kiekz shdeh 8 5
Aol =9} el

tﬂ'
Az, ¥4, S84l fel

2 o rlo 7

ols} zo] =3} & A AFel thE EHL Hbeh
d 1z Bxjo] wistE|g] on] AW Vel X7 &3
F "z BAo] AAE AAK] e L
& 59 A8 AMgEle) 5] A4S 7AHEA A
AE F7HA7171 8t Abf, RN At
dade, dg2os FEAE Hrlsle 5
A EAL Azslgch Ald-fe AEAL vme
S3} B Z7)E Fu] 33 9 XA o 2]
A0 w32 A7) we] EFE 9le] =]
A ¢ ele, Ag2es fEAE HE

i



72 o)A -

o xafelAlol B FAATIBE )7 H71EA
So] ARAL) THZAH oW FFS FuA W5
R, 7\ AA ez elugieh

Il dE=z & 2

1. dEnz
MePdE SEAFAN FAETe} AALEG
oA S L oo Agaedet,

2. ol #a|

EFAEY SasARe e IAYPPeR F
2] 5}9] o m] Bz 82 Soxhlet A& AHE-51e] 99%
ek 2 4847 FoF F&slw A8 HESS AL
A HAzF ke 1004 AE A F dAA
olelell BuslmAf AMEstg ).

3. MBAQ| M=

AR AUIAIAQ AR AL o2
€] 2(SE 1170, Ryoto Co., Japan), A]-&-f-(H5, H
D), AE2 e $EA(CMC, Sigma, Co)Z A5t
o2 ArHEAL 4w 7158 Avd dsiA
0.5% H7lstgdom A E-getel(8%,71371F) 40 ml
5 F70] sl ATl Yo & 2ol £
A ARY Fxrl ddsiA 33A F AL
3087k 7hdste] A¥s3ldS Azstdvt. T8-S
S2lghe 245 A7 3.0 cm, 0] 2.0 cm] FT 2H
Az 28 £710 A A7) FE5E-E BAE]
Heted freldoz 9 g ARl 244713
72217t AAs A A8 AEAZ ARS-slch

4. BSEAMS I1AH HAL

Ao} 2o w0 2 g 542 A7 (color),
Ew % (clarity), 7437/ (hardness), -4]214] (brittleness),
3]o]z) A (bend property), -2-%A(cohesiveness), ¥4
(springiness), 223} (moistness), - =2]-2-4] (smoothness),
ZgA 2l SHacceptability) 5 107F2] EAA] el izl
QDAE AAstgl e 741" EAI% Instron Universal
Testing Machine(AGS-100A, UTM, Shimadzu, Japan).©.
2 23] HhEQEAA S AAJEl TPA 41 A9,
74 3143 (hardness), -3-3)43 (cohesiveness), &FJ (springiness),
73 4 (gumminess), % ¥ Al (chewiness) 5 THAl7Ix] &

42 Toeet

5. EAIAz

WAk} A AR 7 A el A D& A 2= SAS pack-
ageE AH&-3le] BAAE st HeAA AR o
Yo, o]duf =¥, Duncan®] c}E=H AR o
A FAEANE AN ZIAE AL AlsE o
x4 =} Duncan®} v 9] A, A3 At 7)
ARAAL A3 Abe) ] Al FBATE T3
oetrgiet.

. Zdn o n&

1. M29| 2= BN

Ll mEAR ey SRR IR
2]ubAE | AH| 2(SE), AEZ X FEA(CMC)2} 4]
L£-H-(SOYE Hrlsle] Azd LAY F57AF A4
£ 23 1, 29 29l 24417 AR 58 A
o A% Bz AR EXFH LR} FT
SE¢} SOE AHrlsle] A|=g ARA] 71 =2 &
< Bk AaAdME Ex] S5ezlie] T g
Aerc) fodog wgton SAHAE SR AL
CMCE 713t Aol 71 #3k3 SEE #H71g A&
Ao 71 wgttl. ©AS A & Aol
o ReagAdAs gxZ i CMCE Hrlsid
Fe 7He vk 231 ghe e 2R £443
ol ArIEAL do] A 23 AEAe] T2 AE
Anct ohh & @& pgoy ArEAS 94

L GX SppA Ao /B B g 2o AR

ACCEPTABILITY 8
SMOOTHNESS COLOR

HARDNESS

COHFSTVENESS

BRITTLENESS

REND PROPERTY

Fig. 1. QDA profiles of untreated (A), defatted (B),
corn (top) and mung bean (bottom) starch gels with
various additives stored for 24 hrs.

Non additive (———), Sucorse fatty acid ester (m m m),
Carboxymethyl cellulose (0 0 0), Soy bean oil (Jed ).
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Fig. 2. QDA profiles of untreated (A), defatted (B),
corn (top) and mung bean (bottom) starch gels with
various additives stored for 72 hrs.

Non additive ( ), Sucorse fatty acid ester (w m @),
Carboxymethyl cellulose (O O O), Soy bean oil (J % %).
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Table 1. Effects of various additives on the sensory properties of starch gels stored 24 hrs

Factors Sources Additives Hard. Cohe. Spri. Smooth. Accept.
F Values 16.99*** 16.03*** 4.46 7.39%** 4.00***
uTs? 8.32 abed 7.43 be 8.60 a 995 a 7.18 abc
UTS+SE? 747 d 7.04 be 6.92 a 9.97 a 599 c
UTS+CMC? 7.64 cd 7.78 abc 7.94 a 10.02 a 6.41 bc
UTS+S0O” 9.77 a 8.60 ab 8.19 a 817 b 6.96 abc
DES? 9.20 abc 8.63 ab 821 a 8.65 ab 8.01 a
DFS+SE 8.24 abcd 7.32 be 6.93 a 8.87 ab 7.06 abc
DFS+CMC 9.38 ab 927 a 8.07 a 828 b 7.81 ab
DFS+S0O 7.90 bed 6.15 ¢ 6.54 a 10.20 a 6.73 abc
DUTS: Untreated starch.
?DFS: Defatted starch.
PSE: Sucrose fatty acid ester.
“CMC: Carboxymethyl cellulose.
2S0: Soy bean oil.
Table 2. Effects of various additives on the sensory properties of starch gels stored 72 hrs
Factors Sources Additives Hard. Cohe. Spri. Smooth. Accept.
F Values 14.53*%* 13.25%** 8.67*** 4.61%** 6.40%**
uTs? 837 ¢ 7.66 bed 7.00 ab 10.00 ab 7.31 abc
UTS+SE” 6.23 d 6.50 cd 6.66 b 10.30 ab 6.26 ¢
UTS+CMC? 6.48 d 6.88 cd 7.07 ab 10.17 ab 7.21 abc
UTS+S0O” 6.29 d 6.17 d 7.08 ab 10.89 a 6.53 be
DFS? 1025 a 9.85 a 884 a 865 b 842 a
DFS+SE 8.57 bc 8.04 bc 8.76 a 9.98 ab 8.03 ab
DFS+CMC 10.38 a 961 a 872 a 871 b 8.69 a
DFS+S0O 9.85 ab 8.89 ab 8.79 a 9.09 b 8.14 a

Y UTS: Untreated starch.

2 DFS: Defatted starch.

YSE: Sucrose fatty acid ester.
“CMC: Carboxymethyl cellulose.
980: Soy bean oil.
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Table 3. Stepwise regression analysis for effects of oth- Entered Estimated . 2 2
er sensory characteristics on acceptability of various Step Characteristics Parameter Partial R* Model R
starch gels stored 24 hrs 1 Springiness 02403 03850  0.3850
Step Entered Estimated Partial R Model R® 2 Cohesiveness 0.1558 0.0975 0.4825
Characteristics Parameter 3 Calor 02162 00301 05126
1 Cohesiveness  0.1788  0.1795  0.1795 4 Smoothness 02086 00315  0.5441
2 Brittleness -0.1957 0.0527 0.2322 S Brittleness -0.1548 0.0174 0.5615
3 Bend property 0.1509 0.0494 0.2816 6 Bend property 0.1441 0.0156 0,5771
4 Smoothness 01351 00192 03008 7 Hardness 01173 0.0096 05867
5 Clarity -0.1141 0.0101 0.3109 8  Clarity 0.1059 0.0059 0.5926
Table 5. Effect of various additives on the textural properties of starch gels stored 24 hrs
Factors Sources Kinds Hard. Cohe. Spri. Gumm. Chew.

F Value 118.2%%* 0.69* 11.37*** 42.13%** 37.28%**
Comn uTs? 6.79 b 0.18 a 0.84 b 1.18 ¢ 110 ¢
Starch UTS+SE” 544 ¢b 0.19 a 0.61 d 1.05 ¢ 0.65 c
Gel UTS+CMC? 552 cb 0.20 a 0.65 d 1.10 ¢ 0.73 ¢

UTS+S0” 4.66 ¢ 022 a 0.70 cd 1.00 ¢ 0.70 c

DFS? 18.88 a 0.20 a 0.99 a 391 a 3.78 a

DFS+SE 1729 a 0.20 a 082 b 3.40 ab 281 b

DFS+CMC 18.17 a 0.17 a 0.78 be 309 b 239 b

DFS+SO 17.14 a 0.18 a 083 b 3.06 b 254 b

F Value 2.72%* 1.08 1.02 1.86 1.98
Mung Bean UTS 10.66 abc 0.84 a 152 a 16.77 a 2647 a

Starch UTS+SE 18.08 ¢ 0.79 a 134 a 14.38 a 18.70 a

Gel UTS+CMC 18.64 be 0.78 a 1.49 a 1472 a 21.81 a

UTS+SO 17.49 ¢ 0.82 a 1.50 a 14.34 a 2115 a
DFS 23.01 a 0.77 a 154 a 17.88 a 28.07 a
DFS+SE 18.75 be 0.73 a 1.50 a 13.47 a 2043 a
DFS+CMC 21.84 ab 0.83 a 158 a 18.40 a 29.17 a
DFS+SO 20.40 abc 0.74 a 1.66 a 1525 a 2533 a

YUTS: Untreated starch.

2 DFS: Defatted starch.

PSE: Sucrose fatty acid ester.

“ CMC: Carboxymethyl cellulose.

980: Soy bean oil.
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Table 6. Effect of various additives on the textural properties of starch gels stored 72 hrs

Factors Sources Kinds Hard. Cohe. Spri. Gumm. Chew.
F value 109.68*** 2.29* 28.77*** 26.01%** 40.90***
Corn UTS" 981 ¢ 023 a 083 ¢ 231 ¢ 1.89 ¢
Starch UTS+SE? 9.50 ¢ 0.20 ab 0.76 ¢ 1.89 cd 142 ¢
Gel UTS+CMC? 977 ¢ 0.21 ab 0.82 ¢ 2.04 cd 1.69 ¢

UTS+S0” 891 c 0.19 b 0.80 c 1.67 d 133 ¢
DFS? 20.15 a 0.20 ab 142 a 400 a 5.68 a
DFS+SE 18.00 b 023 a 120 b 420 a 4.96 ab
DFS+CMC 1826 b 0.20 ab 148 a 3.65 ab 5.39 ab
DFS+SO 863 b 018 b 1.38 a. 329 b 455 b
F value 3.27** 4.16%** 2.58* 3.08** 2.23*
Mung Bean UTS 20.88 b 0.85 a 1.69 abc 17.69 a 29.42 abc
Starch UTS+SE 2042 b 0.63 c 1.80 ab 13.04 b 23.62 ¢
Gel UTS+CMC 2098 b 074 b 184 a 15.54 ab 28.47 abc
UTS+SO 20.10 b 0.83 ab 1.80 ab 16.57 a 29.83 ab
DFS 24.18 a 0.76 ab 1.64 be 18.52 a 30.45 ab
DFS+SE 20.77 b 0.74 b 1.62 ¢ 15.59 ab 2517 be
DFS+CMC 21.79 b 0.78 ab 1.70 abc 16.99 a 28.98 abc
DFS+SO 2178 b 0.82 ab 1.82 a 17.53 a 3198 a

YUTS: Untreated starch.

2 DFS: Defatted starch.

»SE: Sucrose fatty acid ester.
9 CMC: Carboxymethylceliulose.
980: Soy bean oil.

Table 7. Correlation between sensory evaluation and Instron of various starch gels stored 24 hrs

Factors Hard. Cohe. Spri. . Hard. (I) Cohe. () Spri. (I)
Hardness” 1.0000
Cohesiveness 0.5178%** 1.0000
Springiness 0.3163*** 0.4580*** 1.0000
Hardness (I)z) 0.2134%** 0.1632* 0.0270*** 1.0000
Cohesiveness (I} 0.1791* 0.0546 0.1007*** -0.0672 1.0000
Springiness (I) 0.3495%** 0.3767*** 0.2173** 0.6330*** -0.0215 1.0000

Y Factors from sensory evaluation.
® Factors from Instron.
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Table 8. Correlation between sensory evaluation and Instron of various starch gels stored 72 hrs

Factors Hard. Cohe. Spri. Hard. () Cohe. (I) Spri. (I)

Hardness" 1.0000

Cohesiveness 0.7464*** 1.0000

Springiness 0.4817*** 0.4688*** 1.0000

Hardness (I)? 0.2132** 0.2482%* 0.2035%* 1.0000

Cohesiveness (I) 0.0486 10.0921 0.1237 0.1188 1.0000

Springiness (I) 0.3095%** 0.2983%** 0.1905* 0.2131** -0.0802 1.0000
" Factors from sensory evaluation.

? Factors from Instron.
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