KOREAN J. FOOD SCI. TECHNOL
Vol. 25, No. 4, pp. 355~359(1993)

ar=2l olztety dEo| ojxl= HH

—

o] 415} + ol 4] -

R S R S A R Ml S5 e 2

Ao

F HTlel @

Effects of Alum on the Physicochemical properties
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Abstract

The effects of alum on the physicochemical properties of non-waxy and waxy rice starches were
investigated. The swelling powers of non-waxy and waxy rice starches with 0.05~1.0%(w/w) alum
were increased remarkably in comparison with rice starches without alum, but those of rice starches
with alum above 1.0%(w/w) concentration were decreased slowly with the increasing amount of alum.
While solubility of the non-waxy starch with 0.05~ 1.0%(w/w) alum was elevated gradually with the
increasing temperature, that of the waxy starch was decreased regardless temperature. But solubilities
of hoth rice starches with alum concentration above 1.0%(w/w) exhibited no significant changes. The
more alum in the system, the higher and the lower blue value were resulted in non-waxy rice starch
and waxy rice starch, respectively. From amylograms, it was found that alum increased breakdown
and initial pasting temperatures for both rice starches, but reduced setback.
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Fig. 1. Swelling powers of non-waxy (left) and waxy
(right) rice starches at various alum concentrations
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Fig. 2. Solubilities of non-waxy (left) and waxy (right)
rice starches at various alum concentrations
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Fig. 3. Visible absorption spectra of iodine complex
of non-waxy rice starch at different alum concentra-
tions
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Fig. 4. Visible absorption spectra of idine complex of
waxy rice starch at different alum concentrations

Table 1. Blue values of non-waxy and waxy rice star-
ches at various alum concetrations

Alum concentration Non-waxy Waxy
(w/w %)
0.00 0.092 0.008
0.05 0.090 0.008
0.10 0.094 0.007
.50 0.181 0.005
1.00 0.207 0.005
5.00 0.203 0.006
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Table 2. Effect of alum (0.1 w/w%) on rice starch amylograms. (7%, dry basis)

Initial Peak Peak Viscosity 15 min, Viscosity ~ Break  Set
Sample pasting height temperature  at 94.5C height” at 50C down  back
temperature(C)  (B.U) (C) B (B.U) B.U) B.U)y (B.U)
Control
Non-waxy 64.5 620 85.5 400 280 450 340 170
Waxy 62 600 66 275 240 275 360 35
With alum
Non-waxy 66 520 825 210 90 65 530 —-15
Waxy 63 700 66 210 100 75 600 -5

a: Temperature at which the initial rise in the curve reached 10 B.U.

b: Peak height after 15 min. Holding at 94.5C

Viscasity (R.1.)

Temperature ! <

Fig. 5. Brabender amylograms of non-waxy (top) and
waxy (bottom) rice starches in the absence or presence
of 0.1%(w/w) alum

7b o] F® eoldelde winldh FrkE Bl i) 3
AEe] 835 (Fig. 2) Aatel 2 A =jss e Hodoh
YubA o 2 blue valuer AHE2be] AR Lot
AL e X““LE?H A AxE vlarste
Ghol B2 wwl Hrloll ul2 blue value ghe) W=
4-2% amylose Fepe] FfolE whedsliz Apalojet B
T Sleh

"44‘1 ojeigl Az yr] wube] amylose?] §&&

ek 7 oolslon], wdy e A

01% FHAHE A5 amylosert Aol & 7]
A

et

< Fig. 59} on, o] 24 ¢
A| %= 645C 0|33, 855C oA nm,=620 B.U.9|
72 Vel i) & breakdown- 240 B.U. 78] set-
back-& 170 BUO]‘}}E} A 74 zaphAe

= 62C 2 66C o 4 npx=620 BU.SJ 3 vieblisdoh
=, breakdown-& 360 B.U. Z128]1l setback-2 35 B.U.
olg]ct,

o] Avl= ARl F3} 2 pasting Al hE+
thE olxte] Banele Ao fapaleich zevf Hut
0.1%(w/w) H7Ie 33pAeee & AP 25 1~2C
F7htd o, Hydes ‘}“&’ﬁ?rollﬂ~ sk 2
Wad el e Fasisinh

ol2lgh Hut Yrlel oJgt FspAgxe] Frhe o)
R R A E L
(809, 12H.0% g2l SO, * o] & Ealel 7]2la
74 o7 Ag 71—5}0«!;],

k9, 0.1% =uF d7ke] 7% breakdownzta #&A
2ol Aol 240 BU.oIlA 530 BU.E 223 4R
360 B.U.o Al 500 B.U.E Zr7}sle]on], set backghe-
sl ioel He 170 BU.oA —15 BU.E #adEo.

35 BUolA —25 BUR Zasldc

oduld o 2 breakdownZt-e- 03 2 ek gk A
gedo) Hmo| ' sethackzhe MBS wsEAI =
B S e ghelrl lﬁiﬁi olejg AR
S| ub }*d%if‘/l d 9 Aok gk AgHe
gz obge) wsteld AIE LWPLH: Hes
gabE gk 4 f7] 3 Frlelee] EAle
o] Fol= CNS , PO, CO; % T,
NO, , Br , C1, CH;, COO , F, SO¢ ) 2% ooh
o] & Foll4] Ba’', Sr*, Ca’", K', Na', Li" 9] 22
x3E A s 2ge] Avkal RaE el uhebA
wHul ool 93 kdle A vl guk 9] SO L K
o] Ee} 7]Qldl= ez AzhE )

2 o

wro] Waks) EAEe) o)sherd Ao elAE
& zasich We 2 BeAre] BEHe
R Rl @ut 0.05~ 1.0%w/w) A7kl A
belodom, o] FE oleldt shlsh Zashe

3
47

i
&
B

i

ofN
N



B3] olahsbel g el vl

724¢e Jehligloh Sdx Yanide) Ae au
0.05~10%(w/w) B7FAMN: 2EE7bo| wel 7%
7k wbg, 3R] Afe 2xel fAgle] i
shad e, of T ool A i AR W 9] wWske
Hol# ¢kgkrt. Blue valuegtd wulzwmrt Z7id4%s
PWEdge] Afs Sk wd, A se da
stsdt. Amylographyol| 13F E.3bokadolf glef+isz gnt

1L0%(w/w) A7}7t wd 2 ghdaid-o] s Al 9—E9}

breakdownz}-& 274130 setbackgt-e Al ZAch
T |

1. Medcalf, D.G. and Gilles, K.A.: Effect of a Lyotropic
Ion Seres on Pasting Characteristics of Wheat and
Corn Starches. Die Starke, 4, 101(1986)

2. Hdql, sk, Dobubel Wl wlef 238w
o] olstakA AAwlw. gha-gsists] A, 21, 187(19
82)

3. AAKEAY BEATE M & Aivh BANE
MR, (BRagiL, gy, p.70(1982)

4. LfE F ASERNET MGEE. RIGRIH, G
B-912(1979)

5. Windholz, M. and Nudavari, S.: The Merk Index. 10"

Ade

Ed Merk and Co., Inc., p.362(1983)

6. b B2 PRI IRE. (B0 fOhh & B, sl p.
188(1984)

7oL B T R RPR IR @I il p239(19

79)

8. Yamamoto, K., Sawada, S. and Onogaki, T.: Properties
of Rice Starch Prepared by Alkali method with Va-
rious Conditions, Denpun Kagaku., 20, 99(1973)

10.

11.

13.

14.

15.

16.

(1993+1 4°J 179 ")

e kel o3

9. HLQA ]

359

. Schoch, T.J.: Swelling Power and Solubility of Granu-

lar Starch. In "Method in Carbohydrate Chemistry”,
ed. by R.L. Whistler, Academic press, New York, N.Y,
4, p.106(1964)

Gilbert, G.A. and Spragg, S.P.: lodimetric Determina-
tion of Amylose. In “Method in Carbohydrate Chemi-
strv, Vol. 47, ed. by Whister, RL.. Academic Press,
New York, p.168(1964)

Bhattacharya, KR. and Sowbhagya, C.M.: On Viscog-
rams and Viscography with Special Refernce to Rice
Flour. J. Texture Studies, 9, 341(1978).

&, o]«ﬁ'—ﬁl- VA T—r‘—°éﬂbl°ﬂ o3 wrAR el

yelstatd 4asl wsh 97 AEsIA, 18, 505
(1986)
NedF, e welRe) B4l BE A L e

14 2o} ol AR Amylose 32k Blue Valueol tialed.
“7 +eha] 7], 8, 31(1974)

(xoshlma, G. and Kubo, K.: Classification of Various
Starch Granules by Pasting Characteristics before and
after Defatting. Nippon Shokuhin Kogyo Gokkaishi, 31,
429(1984)

Schoch, JJ.: Microscopic Examination of Modified
Starches. Anal. Chem., 28, 382(1956)

Hagul, o)Al oF %, LFE I HA gl ARAAsp)
wawe) olspstd Bad] ol g dAE
7], 20, 838(1988)

. Tipples, K.H.: Uses and Application. “In The Amylog-

raph Handbook™. ed. by Shuey, Ww.C. and Tipples,
K.H., Physical Testing Methods Committee of AACC,
Minnesota, p.12(1980)




