KOREAN J. FOOD SCI. TECHNOL.
Vol. 23, No. 5, pp. 593~598(1991)

AP CERREE T

SMzizdel X wEal ¥ ZFol olxis oYTN2 B3
oleh¥l - by - Eul - UF
(F)vlsl Foddaa

Effect of Emulsion Treatment on the Separation of Quick-Cooking
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Abstract

The effect of emulsion treatment on the separation of quick-cooking rice kernel after drying and
the quality of reconstituted quick-cooking rice made of a Japonica variety were investigated. Among
the several stages of emulsion treatment tested, immersion of cooked rice before drying was the
most effective on the separation index. Immersion condition of 3 min at 30C was found to be the
most desirable. Emulsion composed of 5% soybean oil and 0.5% sucrose fatty acid ester (HLB : 9.5)
was found to be the most effective to yield the separation index of 86%. By applying the above
mentioned emulsion, the separation index was improved by 30% compared with untreated one. The
quality of the quick-cooking rice manufactured by the emulsion treatment was found to be as good
as untreated one.

Key words: quick-cooking rice, emulsion treatment, separation index

A = 30% A% HxE s34 F Hwele] SRS 8~14

%2 ZAske Whle]l FF-& o] FuitY, o]gdm A A

MAzgRR dutder 23, #Huh 29 333 @ dACMe vk zelz et dadAelA o

& 71A Azsed, $A 4 HAuste] 383 3 sAje] wby e O BAAZ AT, BE F s

A o FEEe] 10% A% HEE AxA7W,  dFARste Y, feE e sty 9 Bsbae

b Aol shed Wobdel AL oA wb M T Fo] Buge] glov, Az F i sEs

25 gong, mAS it o x| fae]  Alvled B AT 719 olFeiAA 4 AA

el 2 Bdlo] shssich whebd] S0zt o otk

LREAFO 2L HAfo] vfg 57 AlFol P, upzba B el M el ginhel e X}iﬂ
oleidt FHAze F4L dsde] 5 #t 7HEY “Lé P22 FYAzME AxE 9,
g, Az Soll ojste] W e i, 53 e Az & whekie|sel v)AE o WAA

W59 Ag dyAE AxUsAIZE R 7hEAde]l 3 9 oleidd Aert B4R qhe] F4e vAE °§

ol kAl Al Fell dhte] zabsbeich

solel] 7]Qlshed] ATiFHAEE Qo] ol whato]
474 Fese v, RIS Peo] Eo} A
23 el Axsel AxF Watrels) AHA )
HEolck olelh o) 2 ALUIAEE g ol faled
ZHAZPLE AZY AS Azige Asl, 58 2
% AEY Asl 5o BAHe) waR
FAAZAY B AFAAY ATE ol A
Zupgel #sje] o|Tolid, R AL ¥l

Corresponding author: Jong-Whan Rhim, Miwon Co., Ltd.,
R & D center, 720 Banghak-dong, Dobong-gu, Seoul 132-
020, Korea

593

Mz oy

XHE
g_sqo“ AFE-3E we
g o}7|nba (1990 w4 24

A7x oA RrbselA
%L e 14.0%4
t}.

I

MAZMY T
242 Fig 1o B4 whyel e} Az
ek o H A Ae)i= Aub A, A whAl, A D Az
He] Hepele T sk 71 E3E wiwstew,

3
=



594 ghrA)Eatelsl 2] Al 23 A Al 5 & (1991)
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Fig. 1. Preparation of quick-cooking rice
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Fig. 2. Preparation of oil emulsion

rice?] FE WMEES Akl
=28 &3

S egate] BYge dAxdgte SEFS T
oz FAskgnh & 70T dxue FMHzw
10gs il BYA 710 LA FHoR o) E A
el ofzpz] oo FelwA 2HsE AT £ E9d
o] FAIE EHAste] B ZM iz Tl
g Hsl & F4d pRake] WiEES U4
ep ot
HHAZE 2

ZA4 7 2t 20 g #F+F 40 g& polystyrene paper
(PSP) &71(# & 5cm, =9) : 4cm, ¥ : 0.3 mm) el

WAL FAE e A A2 A 108 WA st 23
QA F o)E Aol oA E Abste] EReE
A 7}gk ¥ 4214 (Tokyo Denshoku Co., Model TC-1500
MC-88) & 2h-&-3te] 3twi 4728 Hunter Color System$
gaste] Fsden, 2 AF}E L a b P AEgo R
vepoleh 7h AR A Sl s 103 dhEEA sk
Ak et 1 2SS S 3 Hafe A
Aol ofs) A shd ™.

BlAX Z2H
S AzAS A2 e} e wjor K
141 4 2wl ei(Fudoh Kogyo Co., Model NRH-2002])

5 Abgste] AEAEs Arske e, oy delAl fo-
rce-distance +Aloll4 Bourne'® 2] ¥iyo] w2} AxE,
SAA, WA, TR 994, 4Ye SUsA 37
%712 force range 2 Kg, table speed 2 cm/min, sweep
speed 50 cm/min, clearance 25%, plunger diameter 2
cmeivh

o AR 2RASE 108 BEIPsel FEee
Fahol T, 2 ARhE FAEA R AsfA Yol ol
2 apodeh .



Table 1. The emulsifiers used for emulsion
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Emulsifiers

Fatty acid composition

HLB Manufacturer

Stearate: 65%
Palmitate: 27%

Propylene glycol fatty acid ester

Myristate: 3.5%
Stearate: over 95%
Palmitate: over 95% 6.7

Glyceryl monostearate

Sorbitan monopalmitate
Sucrose fatty acid ester Stearate: 70%
Palmitate: 30%
Polyethylene sorbitan monostearate

Stearate:over 95%

3.7 Kwangil Co., Ltd.

4.0 lishin Emulsifier Co., Ltd.
Sampoong Resin Chem-ic Co., Ltd.
9.5 Kangshin Industrial Co., Ltd.

9.6 Kwangil Co., Ltd

“Hydrophile-lipophile balance

Table 2. The effectiveness of emulsion® treatment on
separation index of quick-cooking rice after drying
when applied at different processing stages

Stages of treatment Separation index (%)

Untreated 56.4
Cooking 64.6
Before drying 86.4
Cooking/Before drying 87.9

%% soybean oil emulsion prepared with 0.5% sucrose
fatty acid ester
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Table 3. Effects of oils in emulsion® on separation index
of quick-cooking rice after drying

Oil Separation index (%)
Untreated 56.4
Cotton seed oil 76.7
Corn oil 77.7
Rice bran oil 79.0
Sesame oil 81.1
Sunflower oil 82.7
Soybean oil 86.4

5% oil emulsion prepared with 0.5% sucrose fatty acid
ester

Table 4. Effects of emulsifiers in emulsion® on separa-
tion index of quick-cooking rice after drying

Emulsifier Separation index (%)
Untreated 56.4
Propylene glycol fatty acid ester 73.8
Glyceryl monostearate 76.0
Srobitan monopalmitate 828
Polyethylene sorbitan monostearate 85.2
Sucrose fatty acid ester 86.8

5% soybean oil emulsion prepared with 0.5% emulsi-
fier
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Fig. 3. Effect of oil concentration in emulsion on sepa-
ration index of quick-cooking rice after drying (Soybean
oil emulsion prepared with 0.5% sucrose fatty acid es-
ter)
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Fig. 4. Effect of emulsifier concentration in emulsion
on separation index of quick-cooking rice after drying
(5% soybean oil emulsion prepared with sucrose fatty
acid ester)
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Fig. 5. Effect of emulsion treatment temperature on
separation index of quick-cooking rice after drying (5%
soybean oil emulsion prepared with 0.5% sucrose fatty
acid ester)
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Fig. 6. Effect of emulsion treatment time at 30°C on
separation index of quick-cooking rice after drying (5%
soybean oil emulsion prepared with 0.5% sucrose fatty
acid ester)
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Table 6. Textural properties of reconstituted quick-cooking rice

Hardness (g)  Cohesiveness Elasticity
Contrl? 1328.6 a 0.46 b 0.38 ¢
Untreated 1282.7 a 046 b 0.49d
Treated 1261.8 a 043b 0.44 cd

Adhesweness erg)

Chewiness (g)

Gumminess {g)

1‘-)3 6 e 2322 g 6116 h
499t 289.1g 590.0 h
3921 238.7¢g 5426 h

“Cooked rice in electric cooker

"Means with the same letter in the same column are not significantly different (p<0.05)

Table 7. Sensory scores of reconstituted quick-cooking rice expressed as 9 point hedonic scale®

Taste C()l()r Odor Appearance Texture Overall-acceptability
Untreated 744" /.3 b 7.1¢ 6.4d 6.6e 70f
Treated 724 74b 6.8¢ 6.7 d 69e 6.9 f

‘O=extremely good; 1=extremely bad

"Means with the same letter in the same column are not significantly different (p<0.05)
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Fig. 7. Changes of reconstitution ratio of quick-cooking
rice during steeping in water (70°C)

Table 5. Surface color of reconstituted quick-cooking
rice

L a b AE
Control* 7271a> —203b 521c¢ 24.04d
Untreated 72.79 a —197b 514 ¢ 23.95d
Treated 7372 a —-191b 511¢ 23.32d

4Coked rice in electric cooker
®Means with the same letter in the same column are not
significantly different (p<0.05)
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