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Changes in Retrogradation Characteristics of Mungbean Starch Gels during Storage

Eun Jung Choi and Myung Suk Oh
Dept, of Food and Nutrition, The Catholic University of Korea

Abstract

This study was carried out to investigate the effects of storage temperature(5°C and 25°C) and time(1, 24, 48 and
72hours) on the retrogradation characteristics of mungbean starch gels by using differential scanning calorimeter,
rapid visco-analyzer, 8 -amylase method, X-ray diffractometer and scanning electron microscope. Endothermic peaks
of gels stored at 5°C were shifted to the lower temperature than those stored at 25°C and endothermic enthalpy of
gels stored at 5°C was greater than that stored at 25°C. DSC thermograms showed that the retrogradation rate of
gels stored at 5°C was higher than that shored at 25°C. The pasting properties of the gels such as peak viscosity
and final viscosity increased with increasing storage time except the gels stored at 25°C for 72 hours and this trend
was more apparent at the storage temperature of 5°C. The digestibility measured by # -amylase method decreased
with increasing storage time and this trend was more apparent at the storage temperature of 5°C. X-ray diffraction
patterns of the gels stored at 5°C showed more distinct peak than those stored at 25°C, but no difference was
detected by the storage time. The microstucture of all the gels showed a well developed three dimensional network.
The network structure of the gels stored at 25°C formed a thick matrix after 72 hours and those stored at 5°C from

the early stage of storage.
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Table 1. DSC characteristics of mungbean starch gels stored at different conditions

Storage condition Melting endotherm
Temperature Time To(C) T(C) Te('C) Te-To('C) AH(mjmg)

(C) (hr)
1 R _ R _ _

5 24 38.9 54.7 68.3 294 3.8
48 40.2 55.4 68.5 28.3 3.8
72 38.7 57.5 70.2 31.5 37
1 R _ - _ _

25 24 50.5 60.6 72.6 A 221 0.5
48 49.2 62.5 742 25.0 1.5
72 49.3 62.1 74.5 25.2 33

Native starch 62.8 68.8 77.5 14.7 15.0

0 : Onset temperature
Tp : Peak temperature
Tc : Conclusion temperature
4H : Enthalpy of endotherm
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Fig. 1. RVA curves of mungbean starch gels stored at different conditions
A : 5C storage temp., B : 25°C storage temp.

Table 2. RVA characteristics of mungbean starch gels stored at different conditions (Unit : RVU)
Storage condition Initial Peak Final

Temperature('C) Time(hr) viscosity viscosity viscosity

1 5.50+0.71° 90.5+0.71° 141.0+0.71°

s 24 7.50+2.12° 100.0+1.41° 148.5+2.12¢

48 13.50+2.12° 134.0+5.66° 186.5+3.54°

72 20.00+0.00° 142.5+3.54° 195.5+4.95°

1 4.00+2.83° 81.0+2.83' 130.0+2.83"

25 24 6.50+0.71° 104.5+0.71° 150.5+0.71°

48 7.50+0.71° 112.5+2.12° 173.0+141°

72 6.50+0.71° 77.0+1.41 122.5+0.718
F-value 23.50%** 143.72%%* 210.22%%%*

Means in each column with different superscript letters are significantly different(P<0.05) by Duncan’s multiple range test.

Values present means mean+SD (n=3).
*%%  Significant at P<0.001.
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Table 3. Weight of reducing sugar of mungbean starch gels stored at different conditions

Folebn Azgch et 25CAN 24 AR
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Table 3] UYERRQITE. A7 717ro] Aoae) wat
29GSR daMed, 5C AT 244]
7 olFRE, 25C AAlE 7227 o) Fe] §)

(mg/ml, conversion into maltose)

Storage Temperature(C)

Time(hr)

5 25

1 0.787 * 0.035° 1.037 = 0.020°

24 0.718 % 0.008" 1.026 + 0.006°

48 0.717 + 0.004° 1.003 + 0.034°

72 0.685 + 0.028" 0.878 = 0.040°
F- value 100.39 *%*

Means with different superscript letters are significantly different(P<0.05) by Duncan’s multiple range test.

Values present means mean * SD (n=5).
*%%_ Significant at P<0.001.
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Fig. 3. Changes in X-ray diffractograms of mungbean starch gels stored at

different conditions

A : 5°C storage temp., B : 25C storage temp.
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Fig. 4. Scanning electron micrograms of mungbean starch gels stored at different conditions.
A : 5°C storage temp., B : 25°C storage temp.

2z o A A 178 A45(2001) - 396 -



=

the Aol 4w, chRzes
AR7F RREAN SH oY ﬁz% 34

ke o?'}—-q

3_
ol & ALz Holew, XJEOHAH @47} scoﬂ

Zboold AT A A 25CelAM 1247 A
olFo] B, Fig 4clx st 2o &
F5F o] oo gue AE ¢ F
_‘<_2__ o]_uli_g_/\g}_ o]_nﬂirﬂh;]_,] p:ﬁ]—
Ao oldzoAttog PP A9 18Y A7
7F 7pg Aa, ol =AY ol 3%7HA FIME T
289 I EEReW, 2 ¥ 7%® S
st oAl 28 2707t ﬁﬂ'@‘ﬂr—l— stEen, 74
A otAR2eAAL IEY AAVI7F ASA F
astglont, opdzHY 7@7}73 FER HsE B
olA &AL olERALE 3~45% J7HRE W
et MERLAE Ze 2EY FE2E o|FITL
ste] AF & opdzox Ao £&dE EES Y

e 2o

3 A9
727}

oty ul

=24
Q

l

c_)ll:

HEHE AL 2%(5°C, 25C) I 714, 24, 48,
RAZhEE AFste A9 43 B4, 3= 54,
EAhAIE, XA JAE, o7 HSFE A
39l DSC A4d AT 5C AFA]l 25C AFAE
o &8dart AeE J, E8A2Y F; o
Z #E YeiY A4 Ag =57 mEA A

FE& el RVAY 93 A= &3 Zo
25C A 34z AR Al5F ALdetd, 5C 9

25¢ A% 5% pak AT, AFAE 59 A= 5
Hol Aol 98l Frtstd e, olei@ AFL 5C
AR Y AAHAT. BLASEE AZ7I0ol
Aol weh gagion, od FFL SC A%
A o @A X-4 SREE 25T AgAlE
WS okd WAzh, SC AL Bk 3@ 92
7 BRYAAT, B LEN AFE AR o]
o ol a7 AT FAAAA A 9
@ mAFE BE A% BE A4 T wed ¥
4727} FAAQOH, 25CAN A= 3UA
o AR BATE} FAART, SC AP
A% 2798 gaTEst SAH

13.

14,

15.

17.

18.

19.

20.

21.

22.

- 397 -

. Nakahama, M. : Rheological properties of mixed gels.
. A&,

. Kim, C. S. and Walker, C. E.

. Inaba,

. KEP IR, mRMRE N A WER—,

- REPIUME, =0, MME—

ol ARy

. #Ag 3,

. Zhang, W. and Jackson, D. S.

. A,

89

&

ro

L
a
=zl e8| ), 10(4):433, 1994
Ags, 9%, #A7F ¢
FAF, FA}, 2000

z#3 ol 4
. Effect of sugars
and emulsifiers on starch gelatinization evaluated by
differential scanning calorimetry. Cereal Chem., 69(2):
212, 1992

. Kim, K. H., Cohtani, S., Matsyno, R. and Yamano,

Y. : Effect of oil droplet and agar concentration on
gel strength and microstructure of o/w emulsion gel. J.
Texture Studies, 30:319, 1990

H., Hoshizawa, M. and Fujiwara, A. : Textural
properties of starch gels filled with collagen and chitin.
J. Texture Studies, 26:577, 1995

KBREE © NE
BB 7 v OB LI T SHEOIIRIER. OARRTFET
Bk 44(2):93, 1997

NIRRTV ORI E T
SHET NV a—VoHKIER.  OXELPS2TS2eIN
44(7):485, 1997

CWRWE, T T AR KU ERIL 72

KBTIV D LA 1Y — R
783, 1997

BARRBAGIE, 4809)
AR we 550 HEAR
Ao B5H NAF 54 ARzBSA, 120Q)
193, 1996

AR g2 299 B
91—51" 2] 388 %), 12(2):200, 1996

A8%, 29

55 B4 54

A8, o8, RAT : AR B2 A Ay
92K B4, FFEEEA, 405422, 1997

. Retrogradation behavior
of wheat starch gels with differing molecular profiles. J.

Food Sci., 57(6):1428, 1992
AY%  BRARY B8 9 A% 54 ATz %
3] ], 10(1):76, 1994

Lii, C. Y., Shao, Y. Y. and Tseng, K. H. : gelation
mechanism and theological propetties of rice starch.
Cereal Chem., 72(4):393, 1995

FiaEswn, 3D 54, JIS&TF, PFHEE: 44
7B TN OB b & ORI T OBE. AARE
FAVEE R, 44(4):479, 1997

ol : ZFExTY WME FFEFY VER
Fror A & g k3 eF 3] R, 27(6):1100, 1998

o, AHE : JtEERAA BE FEEY g2
E4. =2 Fgeets]a), 27(4):659, 1998

Fud, gtea W AR P ARA g4 B A
. @FTAERRE A 27(6):1017, 1995
A, /A, A, VB, F&F PR B
Qo Sdn d2d 4. eTdYAERA,
24(4):594, 1995
AAE, AfA, A&H, olBx, FSF B8 BF

A =B EN. T kAl grats] R, 24(4):601, 1995
olgé, &ed, olds : UL S ol8d AR =
AR AT FFEAHAH A, 156): 652, 1999

Aguilera, J. M. and Rojas, E. : Rheological, thermal and

A=z BeH A A17A A4ZE00N)



90

23.

24.

25.

26.

27.

28.

He7 - 294

microstructural properties of whey protein/cassava starch
gels. J. Food Sci., 61(5):962, 1996

Jose M., Aguilera and P. Baffico : Structural-mechanical
properties of heat-induced whey protein/cassava starch
gels. J. Food Sci., 62(5):1048, 1997

HurE), AR - AHROBTRE RYY o2 e
ofd2dd A FHTH T FFAEHGF
A, 31(5) : 1171, 1999

23, 285 : AP & 55 Ao #54,
928 S dxeBes)A), 15(5):539, 1999
Yamamoto, K. : Studies on rheological properties of
potato starch in the practical application. J. Jap. Soc.
Starch. Sci., 28(3):206, 1981

Nelson, N. : A photometric adaptation of the Somogyi
method for the determination of glucose. J. Biol. Chem..,
153:375, 1944

AR, ABY - AZeEd] B2 AT A9 =sh
53183 A, 39(1):44, 1996

1]
Ay

S22 #eF A A17H A435(2001)

29.

30.

31

32.

33.

34,

Perdon, A. A., Siebenmorgen, T.J., Buescher, R. W. and
Gbur, E. E. : Starch retrogradation and texture of cooked
milled rice during storage. J. Food Sci., 64(5):828, 1999
olFgdR, Bdd : =E2 AR Ao F2A Y =3t
mAe FRY 9% FTAEALHA 304):803, 1998
A, L85 %9 AF 540 WA= AY, 49,
24 Avte] 4% dd/HE e A, 38(3):121, 2000
FERI—AB, AR @ KEROEBIIZOWT. BRREE
Ak, 37(8):667, 1986
NG, ABE, AT, 4, AEFT - F7MEol &
AEAS =gl mA= T I8 E R, 404):
289, 1997
TAE, BFE, olAF, VB . FIEA AL
el 2o tFF A7t AVPRAY =g FGAEH
3] %), 28(2):305, 1996

oo1d 74 2 B

- 398 -



