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Quality Characteristics of Korean Pan-fried Food (Jeon) Added
with Lactic-fermented Rice Flour

Young-Eun Chang, Jin-Sook Kimi, Ji-Hyun Lee, Kyung-Mi Kim, and Gi-Chang Kim
Dept. of Agro—food Resources, National Academy of Agricultural Science, RDA, Gyeonggi 441-853, Korea

ABSTRACT This study was performed to investigate the effects of lactic-fermented rice flour on the quality character-
istics of pan-fried food (Jeon). Pan-frying flour containing 5~20% lactic fermentation rice flour mixture was prepared.
In rapid visco analyzer examination, peak viscosity, trough, final viscosity, breakdown, and setback of the lactic-fer-
mented rice flour mixture were lower than those of rice flour or wheat flour. The L-value (lightness) of Jeon decreased
with increasing the ratio of lactic-fermented rice flour. On the other hand, a-value (redness) and b-value (yellowness)
increased with increasing ratio of lactic-fermented rice flour. Texture profiles showed that Jeon prepared with lactic-fer-
mented rice flour mixture had higher springiness and gumminess than 100% rice flour. The oil absorptions of Jeon
prepared with 100% rice flour and 20% lactic-fermented rice flour were 7.5% and 6.33%, respectively. For digestive
properties, Jeon prepared with lactic-fermented rice mixture showed a greater amount of rapidly digestible starch and
lower amount of slowly digestible starch. In the sensory evaluation, Jeon prepared with lactic-fermented rice mixture
showed higher scores for appearance, flavor, and taste than others (rice flour and wheat flour). Especially, Jeon prepared
with 10% lactic-fermented rice mixture showed the highest overall preference. In conclusion, the results demonstrate
that lactic-fermented rice flour may prove quite useful as a pan-frying flour with desirable qualities properties.

Key words: pan-fried food (Jeon), lactic fermentation rice flour, oil absorption, starch digestibility
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mlm

=

XHE (=] I:l} 7|.E x."x
2 Aol AREEE H A x§ AVHEE AlSl frEEa 9l
27} (Daedoo Foods Co., Ltd, Seoul, Korea)& A&
R, 272 D7F5(Samyang Corp., Seoul, Korea)
Jate] AR A7 AA S (Sempio Foods
Co., Ltd, Seoul, Korea) 0. & <% 90% o]49 AL, 214
e A 07]E(CJ Cheiljedang Corp., Seoul, Korea)S
AHEsEATE o] AEAstE S48 A8 pepsin, amy-
loglucosidase, porcine pancreatin, glucose assay Kkit
(GAGO-20)+= Sigma-Aldrich Co.(St. Louis, MO, USA)
2HE FYJste] Agskelh de] B4 NS flE £
bt g Brbee ARt fibt(Lactobacillus acid-
ophilus, Bacillus longum, Streptococcus thermophilus)
S Aol B8 9o wnksha A 25°Col A 3~4 Ha A

i o

=
FAB A2 B AL Y wEH ARE ALS
st
Ho| HEUH
WE ANTE EGG AATAY 4D WP, L,

AlZE & dR] AdE B s AR, AVHE
9oty A7LR] FRHE 44 548 F vhEe] gt
63%7t H =T 2 et 4F AE wE7) A% NS
Azsldch, el 4 2 F2E5A4 549 AddS =071
&l A& 8 cm, ¥°] 0.5 cm9] %339] stainless stee l%%
AHEo =2 A|zxdto] AFE3IGIAL, o] Eo 5 mLo| F&

7]20 =

e 78 F s 25 mLE 01 a7 FA} #2 12‘5}

AE Azxsdvh. 27t 988 FrAE= 7] Zetold
(Princess Corp., Seoul, Korea)& o]&3}o] dA3s 2%
(150~160°C)oll A 53 A& TN 1023 23 & &
AL Ga, B4 2 FA58 54 A% AR=E AHEEH
=3

LS WIIRo| S3EY 2M

A7V Eo] 53 EAL AEHEZ=A7](RVA, Rapid Visco
Analyser—4, Newport Scientific Pty, Ltd., Warriewood
NSW, Australia)& AH&3te] 74330tk RVA 548 &
Frjg &7 AE14% TEEHF 715 3 g8 /T 25
mLel| FAAIZ ohE w2 A WHAIA A5 HS A 238
ﬂr. SRV, WOLE, A B irE AVLR ] s 74
3te] i 14% 7159 miwded weEt HUbEE SHT

gdste] & FuEs BT s3xde 272

50°Cel A 127 FA8 th& &9 12°CH 95°C7HA|
]‘ sal 95°Ceol A 2+ 30&%t FAIAZ The, 189 12°C
A 50°C7HA] WA A 283 FAAZIHEA ghs SA 5
t}. RVA viscogram® 22X ¥ &H 117 = (peak viscosity),
F A A Z(trough viscosity), &3 Z(final viscosity), 2
1 % (breakdown), X84 E(setback), & L EA)7Hpeak
time) @ 3.3} 7§42 % (pasting temperature)E F38}o] H]
WA}, o]w o] M E w¢+= Rapid Visco Unit(RVU)=
FASHA AL, A H A 33] wHEste] Hatgho 2 vERY

1~ﬂ o2
il NlO 03‘3

el A=(CIE value)= d Al8E AlFstaL 108 5
2}A(X-Rite, Grand Rapids, MI, USA)E A}-&3lo] o
(lightness)& YEM= L7 7k, A M E(redness)E YER =
a #¥ T Z(yellowness)E WE= b" gh& 54313
t}. Az o] zjo] =, AMxH(color difference) AEE (AL™+ A
a?+Ab?) P o g Atttk BE AR wEA o R 53
7438t ks BAS AL, ojwf ALgH EEAS L
e +95.74, a" Fe *Ol7bé)\'o +2.8191 WA =3
= AH&3ESiTh

rHo2

Mol 2N =3
FAPE /LT EH & Delste] AlxT Ao
[e)

X EX LS Texture analyser(TA-XT.plus, Stable Micro
Systems Co. Ltd., London, England)& A}-&3}e] Table
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Table 1. Texture analyzer conditions for Jeorn added with differ-
ent amount of lactic fermentation rice flour

Parameter Operating condition

Pretest speed 3 mm/sec

Test speed 1 mm/sec

Posttest speed 1 mm/sec

Strain 80%

Time 5 sec

Trigger type auto 5 g

Probe p/50 (950 mm cylinder probe)
13 28 Z79 A 23] compression testE A A3}t
Alge A Axshal 108 § 447 271(20%20 mm)=
doste] AbgeRlaL, SEAAIRS W UERd force-time

curve 2B 7 X(hardness), 34 (springiness), <3

)

A(cohesiveness), A& (gumminess), R @Al (chewiness)
5 9] TPA(texture profile analysis) E4& A4FsLE o
olFE 93 W ZAste] FAAY sl

ol ERE ¥ 2 =3

g AVLRE o83 A FHES SAsH7] s
AOAC(25) el Fate] F37FFef do FEFFS
105°C st 7tz o= #3891, AWS =AY
A 71(Foss Tecator, Eden Prairie, MN, USA)E ©]-§-3}¢]
Soxhlet =Ml olal] A8t Ffr&e AT
o] A& Axstes U Fr 715 dow v 2
Aoz ALteeltt. off AAgke] RiFomyE Alxd A
o] FAIE FAt w53 Ao FANE Fetd FRE
Ao o] 8381, 2t A|RE 33 v SA st FAaks

%% FERHAT
_ 2100 go] A (g)xut=at o] FAv&

A% o)A

so.g
& & (%) HHE 100 g9l A1H(g)

S 33t Az 79

Englyst 5(26)2] Y& $&3t S350t Al
AesA Z%38ke] 0.1 M HCI-KCI(pH 1.5) &89 10
mLE 7233 3 0.1 mg2 pepsin® & 30%83F ¥H-S-A]A
GRS A A3FaL, amyloglucosidase$t porcine pan-
creatin £ &489 5 mLE #7Fste] 37°Coll A Hk-&-A]
ZIHA 0, 20, 1203l A5E At FElH glucose $F
25 glucose assay kit(GAGO-20, Sigma-Aldrich Co.)
= ol&3ste] SAsTh o)W Wk 0, 20, 12048 &<
+2% glucose FE FG, G20, G1202.2 ek & 4
(total starch, TG AlEE 207+ #o]iL 7 M KOH=
304X HEEAIZ F Wb 1 mLel 0.5 M ofHEZLT
amyloglucosidase §9-& 7}3}al 55°Cell A 40%%F HH&-
AR B glucose S 919k 22 R o SASlH

Z+ N7kl 549 glucose Y3 total starch & ©]-&-3}

o
o
o,
=)
o
N
o

o] &3t wheh W] A 3tE = 7 (rapidly digestible
starch, RDS), %3] Asly= A (slowly digestible
starch, SDS), 43} #] ¢+ A F(resistant starch, RS)<
o5 Aol o3l Attt 3 dEEY gFo Rz EH
2% Alm U 2148 FalE e AR AuAel HlE
(starch digestion index, SDI) a2 AAFSF ).

TS=(TG-FG)*0.9

RDS=(G20-FG)<0.9

SDS=(G120-G20)x<0.9

RS=TS-(RDS+ SDS)

SDI=RDS/TS*100

Al

=2
AV AN S AL, ¢ (appearance), 3F(flavor), BHtaste),
2 7Htexture), A¥FA 7] & % (overall preference)ol] o
kol Zkzh 94 A== H7batqith

SAXzE|

Z} Ao A2 BE #tRe] FAEA2 SAS program
(Statistics Analytical System, Version 8.1, SAS Institute
Inc., Cary, NC, USA)9] GLM(General Linear Model)
procedureE ©]-&3alo] #4831, 7 HE|ate] Htgk 7h
o] 94 ¥]2l+= Duncan’s multiple range testE ARE-3}
o FK0.05 #EoNA BAA Felde AR,
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Table 2. RVA pasting properties of flour added with lactic fermentation rice flour

871

Peak viscosity Trough Final visc Breakdown Setback Peak time  Pasting temp
(RVU) (RVU) (RVU) (RVU) (RVU) (min) (°C)
Wheat flour 23524087 149.1+1.1°  259.6+0.9" 86.1+0.4"  110.5£2.0° 6.3£0.0° 64.1+1.9"

Rice flour 206.3+5.8" 116.2+0.1°  219.5+0.6° 88.6+2.5" 103.8+0.1°
LFRF" 5% 186.1+0.1° 107.9£5.5°  206.6%8.1° 78.2+5.6° 98.7+2.5°
10% 182.7+0.0% 103.0£0.8  199.5+0.4% 79.7+0.8° 96.6+1.2%
15% 179.3+2.8¢ 100.120.1°  193.9+1.5% 79.1+2.8° 93.8+1.5%
20% 178.8+0.8¢ 98.5+0.5%  189.240.5° 80.3+0.2° 90.7+0.1°

5.8+0.0° 67.7+0.1
5.8+0.1° 67.8+1.1
5.7+0.0° 68.6+0.0
5.7+0.0° 67.8+3.4
5.7+£0.0° 61.4+11.2

DFlour mixed with lactic fermentation rice flour.

Values within a column with different superscripts are significantly different at P<0.05 by Duncan's multiple range test.

“ns: not significant.
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Table 3. CIE color values of Jeon added with lactic fermentation rice flour

£ fo] F1B5E P9

ol &8 Wi AT so] Haw
LA A% agre oz
SR 7T HAE bghe

o= kgl 2 AT
fah

g5 19 Lgko] gHashiL

Ae ArhRe] fardael e

22
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S ﬁx]

= SR AR AR

CIE color values

3

B3 B3

L a b AE
Wheat flour 70.12+1.19% 0.91+0.25 35.98+1.15° 41.94+1.38°
Rice flour 74.53+1.43% -2.88+0.12° 12.64+0.83¢ 23.54+1.39°
LFRF" 5% 78.11%1.60° -1.94+1.47° 14.68+1.35° 21.35+1.91¢
10% 75.07+2.48" -1.45+0.48° 18.06+2.61° 25.78+2.98°
15% 75.4711.532’ -0.8710.261; 16.70¢2.29E 24.7111.14?
20% 73.58+1.03 -1.11£0.19 16.52+1.42 26.11+1.38

)Jeon prepared with lactic fermentation rice flour mixture.

PValues within a column with different superscripts are significantly different at P<0.05 by Duncan's multiple range test.
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Table 4. Textural properties of Jeon added with lactic fermentation rice flour

Hardness (g) Springiness (%)

Cohesiveness (%)

Gumminess (g) Chewiness (g)

Wheat flour 20,995.5+908.1°? 0.9620.10"
Rice flour 17,285.3£1011.6° 0.41+0.04°
LFRF" 5% 17,259.9£1941.5° 0.42+0.06°
10% 16,986.4+1453.3° 0.610.06"
15% 16,860.7+896.8" 0.58+0.14°
20% 16,830.9+599.4° 0.59+0.13°

0.45+0.03° 9,823.74623.3° 9,997.1£1963.4°
0.37+0.02° 6,265.9+323.7° 2,941.74£617.6°
0.39+0.01° 6,375.7+265.0% 3,156.5+595.2°
0.36+0.01° 6,416.74207.3% 3,285.8+383.0°
0.37+0.01° 6,582.4+357.6° 3,309.7+1106.3°
0.37+0.01° 6,544.1+605.1° 3,476.3+626.9°

Jeon prepared with lactic fermentation rice flour mixture.

?Values within a column with different superscripts are significantly different at P<0.05 by Duncan's multiple range test.
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Table 5. Oil absorption of Jeon added with lactic fermentation
rice flour

Oil absorption Moisture Total lipid
(%) contents (%) (%)

Wheat flour 6.61£0.45™2  47.08+1.17"  7.83+0.52™
Rice flour 7.96+1.92 39.64+2.83°  9.5742.28
LFRF" 5% 7.50+0.36 45.09+0.44°  9.13+0.43
10% 7.17£1.22 45.28+0.80°  8.64+1.46

15% 6.87+0.72 4551+2.14°  8.05+0.83

20% 6.33+0.05 46.74+0.76°  7.39+0.06

Y Jeon prepared with lactic fermentation rice flour mixture.
'ns: not significant.

?Values within a column with different superscripts are sig-
nificantly different at P<0.05 by Duncan's multiple range test.
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Table 6. Starch digestibility of Jeon added with lactic fermentation rice flour
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Starch fraction” (%)

TS RDS SDS RS SDI
Wheat flour 36.17+1.10% 9.10+0.36™ 22.21+0.46 4.87+1.46"Y 25.17+1.29"
Rice flour 35.80+1.76° 8.33+0.73" 22.14+0.83° 5.3242.02 23.35+2.76°
LFRF" 5% 34.65+0.33% 9.68+0.91° 22.54+0.56° 2.43+1.09 27.9642.85%
10% 34.11+£1.03° 9.41+0.87" 22.20+0.71° 2.49£1.50 27.65+3.09%
15% 33.61£0.94° 9.53+0.32° 21.11x1.26" 2.96+1.28 28.37+0.76™
20% 33.27£1.21° 9.80+0.23" 20.20+1.78" 3.27+2.71 29.51+1.59"

Y Jeon prepared with lactic fermentation rice flour mixture.

ITS: total starch, RDS: rapidly digestible starch, SDS: slowly digestible starch, RS: resistant starch, SDI: starch digestion index

(as % of total starch, RDS/TS X 100).

Walues within a column with different superscripts are significantly different at P<0.05 by Duncan's multiple range test.

“ns: not significant.



Overall preference
5.25+1.16°
5.94+1.27°
6.25+1.04°
7.56£0.73°
6.310.96"
6.19+1.73

5.63£1.60™Y

Texture
5.75+£1.28
5.63+1.77
6.88+0.64
5.88+1.25
6.00+1.85

Taste
5.00+1.20°
5.75+1.04%
6.13£0.99™
6.88+0.83"
6.75+1.39"
6.00+1.77%

Flavor
5.50+1.20°
5.88+1.25"
6.63+1.06"
7.2540.46"
6.38+0.92%
6.50+1.31%

Appearance
6.25+1.39"2
5.25+1.28"
5.75+1.04%
6.38+0.92%
6.50+0.93%
6.75+1.16"

10%
15%
20%
s within a column with different superscripts are significantly different at P<0.05 by Duncan's multiple range test.

prepared with lactic fermentation rice flour mixture.
ns: not significant.

Wheat flour
Rice flour
LFRF" 5%

).

Table 7. Sensory characteristics of Jeon added with lactic fermentation rice flour

value

3

874
Y Jeon

T e MR T RPT NPT D T T Ay i) 88 9
EE%‘mMoﬂo]_r/oﬁme_W%c%mﬁZﬂ@]ﬁ%iﬂ&o%% X B == W
PRET e O TENT ST Q% fwF zdwmn RO Mo o) £y £
TREL L TR T g Gy % T e
SRR T R R R R R R - ey 2EES
WRET Y Ao p T TN gy Tm g o 5 2 % E
oo H o : L = No op o = 5 5O ux
mrbtm__uﬂmﬁoovuﬂu6mwm/uﬂ ﬂuaTdﬂ_]ﬁwoﬂor_%g Nrwrﬂm 32°%
NoE N A e S B N L SN, Zr LT 8
e I T R PR 5513
OtﬂW LQHMMQX&AT orﬂ”ﬂﬁx ﬂrWiNrooWAT m«amkﬂ _n._\Lu IOM.m
DT B REXKE R B =G L o B o £gi43

1 T OORE N o R & %o X - O — 228 8

whw 2 A M o A ok ™ o Loy o op 3% E oo — < X <2 2583
T TR ol B PR ey g P ST o X b £8_F
= S e A S TN I T R T e B N o A x 530
I £ X o] X0 o N o 2 a -~
%mﬂ%%ﬁﬂ%%%1%ﬂ%@ﬂ%@%ﬁ%ﬂﬂ i Ten HoEfss

PP ok A =) m oy oF e s o ™ T 0 W 3«82

o o o p S o T AT R e LS ET e Hegd
¢%%ﬂm%ﬂ@ﬂ_cﬁfr@D%ﬂo%@i@oﬁ@ R B Q T Ao~s<
H_Alkﬁ‘urxLﬂAlLHO7&oaqﬂﬁzﬂoﬂRaTA¢ﬂLAo_/OC‘_flu.AB _Eomm,au IwnM
o e D S § oA SE5E
PELRNBT @R R Ry B AT o g S Sgs@
N . I R AT o s < e
oy e ST g T @ RN g W PR T = g2
=r N ,Xﬁﬂam»]%ll.ﬁ e R RS 2° 8o
AWW@@@EWﬁ/TWHWW%MWﬂma_z%m o %5 53
o N N - N T s X o o el N o 3L s . .
AT ANV TN TT WM T o NT N E T o T - o

mwﬂ5ﬁwﬁqﬂwwwk%ﬁao@ﬂﬁeﬁWMﬁﬂa O e
™ R W oo o o X N BN BN Mogg AP N R OF R XO Hpo T ° o
Jol ) e - — = =0 oplo = = ) _ Ay o= .

BETEHL o ERTE IR RR e na e By =T
~ | ,mexﬂbwr_mumﬂwr_ﬂﬁmﬁﬁmﬂﬁ»»Eﬂo_m_w_,g_ogwmw e@mﬂM %%@M

A B o= R SR o B o I g = S N < AP 0 T e

%mai_rf%ﬁ@UE%@ﬂ%&%&@&@ﬁﬂ&ﬂﬂdnm%%% T

mﬂ@ﬂuﬁcﬁﬂ%?%%%%ﬁ%i%éJmﬁov%wr%?mwuo% I g @

ﬂ%%ﬂﬁﬁ@ﬂﬂma%ﬁﬂ%ﬁ_@%cwﬂ.%ﬂ&ﬂ@%g X ol o
fa ﬂmUr%ﬂﬂﬁ%mﬂ%ﬂﬁ%%gww@%%%ﬂn%% o] T o Mo

RH T ym Ty P B g e d D g e B RS =S

OtmmﬁEﬁoTLmo_iLMmEMLtEﬂeqoaewaﬂmmﬂ%meﬂkc.#ﬁmﬂmﬂcﬂﬂ or won%.f

i o . oy ag "9 = T o S < e —
B o B o oo gy ORI N gy I B o ool W e ® ur R

— T _ o#LoWELalrd.Wﬂ_ﬂui oy = °F No= oF I = e

TETBITEL LT REs TR ONER L, R et R o REE
o — I~ — o )

ER X gy ST e T Y &L T

_EL,DI.iE]IL_Lﬂ_EMW;dWMz?moLLeHM:LEﬂL@‘OlWﬂ%_Eiﬁﬂ,zT ﬂﬁ%ef

N S R IV S e
o N R R NN S o Qe IO o2
RS MRt i P I it 5t S
R N IR I BN o SR Ul w F
oy Xk = = 2y O 9 < S 5% o B ® ook - W ~
I e O R IV B T TS T o B R o T
= - aTﬂ%%E%%347%_%4%~zam_%ﬂmranﬁau%mm 0 X

L & N o o b L = o M

TR LN TRy IR gt ReE xR 3 °

FHWRTDPEHRANBTFRMWPW T EFLT T =TT M ofF W - uFr



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

[
Rl

mf
ol

pared by moisture-heat treatment. Korean J Food Cookery
Sci 22: 147-157.

. Shin M. 2010. Activation of the rice processing industry.

Food Preservation and Processing Industry 9: 16-37.

. Ministry for Food, Agriculture, Forestry and Fisheries. 2008.

The strategies for promoting of rice processed foods. Press
Release. Seoul, Korea.

. Jung DS, Lee FZ, Eun JB. 2002. Quality properties of bread

made of wheat flour and black rice flour. Korean J Food
Sci Technol 34: 232-237.

. Kee HJ, Lee ST, Park YK. 2000. Preparation and quality

characteristics of Korean wheat noodles made of brown glu-
tinous rice flour with and without aroma. Korean J Food
Sci Technol 32: 799-805.

. Cho JH, Koh BK. 2003. A survey on the rice-based proc-

essed food consumption of the housewives at Daegu.
Korean J Soc Food Sci 19: 300-307.

. Kum JS. 2010. Nutrition of rice and rice processed foods.

Food Preservation and Processing Industry 9: 38-54.

. Song JY, Shin M. 2007. Effects of soaking and particle sizes

on the properties of rice flour and gluten-free rice brad.
Food Sci Biotechnol 16: 759-764.

Pruska-Kedzior A, Kedzior Z, Goracy M, Pietrowska K,
Przybylska A, Spychalska K. 2008. Comparison of rheo-
logical, fermentative and baking properties of gluten-free
dough formulation. Fur Food Res Technol 227: 1523-1536.
Blanco DA, Ronda F, Perez B, Pando V. 2011. Improving
gluten free bread quality by enrichment with acidic food
additives. Food Chem 127: 1204-12009.

Choi BK, Kum JS, Lee HY, Park JD. 2005. Quality charac-
teristics of rice cake (Backsulki) according to milling type
and particle size. Korean J Food Preserv 12: 230-234.
Kim RY, Kim CS, Kim HI. 2009. Physicochemical proper-
ties of non-waxy rice flour affected by grinding methods
and steeping times. J Korean Soc Food Sci Nutr 38: 1076-
1083.

Lee SH, Shin M. 2009. Characteristics of preparation of
rice manju and rice flours with soaking and different particle
sizes. Korean J Food Cookery Sci 25: 427-434.

Kim HY, Lee BY, You HS, Ham SS. 1999. Milling and
rice flour properties of tempering condition on moisture
content of rice. Korean J Postharvest Sci Technol 6: 76-80.
Juliano BO. 1985. Criteria and tests for rice grain qualities.
In Rice Chemistry and Technology. The American Association
of Cereal Chemists, St. Paul, MN, USA. p 443-524.
Shin MS. 2009. Rice-processed food. Food Sci Industry 42:
2-18.

Kum JS. 1998. Effects of amylose content on quality of rice
bread. Korean J Food Sci Technol 30: 590-595.

Lee JJ. 1985. A study on the changes of food habit for Seoul
residents. MS Thesis. Chung-Ang University, Seoul, Korea.
Jang EJ, Lee YK, Lee HG. 1996. The study for conscious-
ness, dietary life behaviors on Korean traditional food.
Korean J Dietary Culture 11: 179-206.

Chang MJ, Cho MS. 2000. Recognition and preference to
Korean traditional food for foreign visitors in Korea.
Korean J Dietary Culture 15: 215-223.

Jung BM, Kim ES, Rhee KC. 2001. Physical and chemical
properties of cornmeal extrudates by addition of defatted
soy flour and squid. J Korean Soc Food Sci Nutr 30: 292-
298.

Lee JH. 1999. Survey obn food preference in Gyeongnam
area. Korean J Soc Food Sci 15: 338-352.

Kim KJ, Cha EJ. 1994. Survey on utilization of pan-fried

e

°o]-8-3

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

£
o,

i
i
Jm
o,

food items at institutional foodservice establishments in
Pusan. Korean J Soc Food Sci 10: 309-314.

AOAC. 1990. Official methods of analysis of AOAC Inter-
national. 15th ed. Association of Official Analytical Chem-
ists, Washington, DC, USA. p 8-35.

Englyst HN, Kingman SM, Cummings JH. 1992. Classifica-
tion and measurement of nutritionally important starch
fractions. Eur J Clin Nutr 46: S33-S50.

Choi YH, Kim SB, Cho YS, Kim EM, Park SY, Kim TY.
2010. Physicochemical properties of rice flour by lactic acid
fermentation. Korean J Community Living Science 21: 509-
515.

Lee YH, Kum JS, Ku KH, Chun HS, Kim WJ. 2001. Changes
in chemical composition of glutinous rice during steeping
and quality properties of Yukwa. Korean J Food Sci Technol
33: 737-744.

Han XZ, Hamaker BR. 2001. Amylopectin fine structure
and rice starch paste breakdown. J Cereal Sci 34: 279-284.
Choi SI, Kim TJ, Park JH, Lim CS, Kim MY. 2011. Quality
characteristics of frying mix added with brown rice fiber.
Korean J Food Cookery Sci 27: 671-680.

Kim RY, Park JH, Kim CS. 2011. Effects of enzyme treat-
ment in steeping process on physicochemical properties of
wet-milled rice flour. J Korean Soc Food Sci Nutr 40: 1300-
1306.

Egawa K. 1992. Recipe and baking technology of rice flour
for making bread. New Technol North Agric 5: 95-101.
Park JD, Choi BK, Jum JS, Lee HY. 2006. Physicochemical
properties of brown rice flours produced under different dry-
ing and milling conditions. Korean J Food Sci Technol 38:
495-500.

Medcalf SL, Luned DB. 1985. Factors affecting water up-
take in the milled rice. J Food Sci 50: 1674-1679.
Choi EJ, Kim HS. 1997. Physicochemical and gelatinization
properties of glutinous rice flour and starch steeped at dif-
ferent conditions. J Korean Soc Food Sci Nutr 26: 17-24.
Lee MJ. 2005. Utilization of starch to improve quality of
deep-fat fried batter. MS Thesis. Korea University, Seoul,
Korea.

Lee JH, Shin ES, Kweon BM, Ryu HS, Jang DH. 2005.
Optimizing ingredients mixing ratio of mungbean pancake.
J Korean Soc Food Sci Nutr 34: 1274-1283.

Shin KS, Woo KJ. 1999. Changes in adding soybean on
quality and surface structure of Korean rice cake (Jeung-
Pyun). Korean J Soc Food Sci 15: 249-257.

Kim BS, Lee YE. 2009. Effect of cellulose derivatives to
reduce the oil uptake of deep fat fried batter of pork cutlet.
Korean J Food Cookery Sci 25: 488-495.

Moon SJ, Oh HS, Lee MH. 1996. Cooking characteristics
of emulsifier-containing oil — Degree of oil absorption and
spattering during cooking, and standard recipe for fried
foods. Korean J Soc Food Sci 12: 99-107.

Song TH, Yoo JH. 2009. Understanding food chemistry.
Hyoilbooks press, Seoul, Korea. p 153-200.

Sanz T, Salvador A, Fiszman SM. 2004. Effect of concen-
tration and temperature on properties of methylcellulose-
added batters application to battered, fried seafood. Food
Hydrocolloids 18: 127-131.

Ahn MS. 2004. Food and cookery science. Shinkwang press,
Seoul, Korea. p 167.

Snow P, O'Dea K. 1981. Factors affecting the rate of hydrol-
ysis of starch in foods. Am J Clin Nutr 34: 2721-2727.
Holm J, Bjorck I, Ostrowska S, Eliasson AC, Asp NG,
Larsson K, Lundquist I. 1983. Digestibility of amylose-lipid



876

46.

47.

complexes in-vitro and in-vivo. Starch 35: 294-297.
Wursch P, Dal Vedovo S, Koellreuter B. 1986. Cell struc-
ture and starch nature as key determinants of the digestion
rate of starch in legume. Am J Clin Nutr 43: 25-29.
Heijnen MLA, Amelsvoort JMM, Deurenberg P, Beynen
AC. 1998. Limited effect of consumption of uncooked (RS)

48.

o,
=
o
N
ot

or retrograded (RS3) resistant starch on putative risk factors
for colon cancer in health men. 4m J Clin Nutr 67: 322-331.
Choi JS, Sohn KH. 1997. Physicochemical properties of
modified rice powder for rice-based infant foods — Thermal-
enzymatic treatment on rice powder. Korean J Dietary
Culture 12: 375-382.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


