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Effect of the Additives on Choux Quality of Rice Flour

Sun-Ok Lee and Myoung-Ae Kim
Dept. of Food and Nutrition, Dongduck Women's University

Abstract

This experiment was carried out to investigate the effective additives and amount of addition in order to im-
prove the quality of chou made with rice flour. The four emulsifiers and four thickeners were used as the ad-
ditives in this test. The chou was formed with rice flour without the additives. There were not significantly
differences in the sensory evaluation between choux of rice flour of non-additives and the additives, but the
emulsifiers treatment increased the expansion capacity of paste. Thickeners did not improve the quality of
choux. The hardness of pastes were increased and the cavities in choux were not formed in addition of high
amount of thickeners. The mixture of two kinds of emulsifiers, the mixture of emulsifiers and a thickener did
not improve of choux quality compared to the addition of emulsifier. The best quality of chou was obtained

from 0.6% of lecithin.
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254 180 miol] ¥E] 100 g& @1 7}dsle] ol
28 A7NR(EE $HE) 100 g ¥ 7sA A
Foich 137 il F Al 160 g 33| 2AH ¢
o294 AE #AE7](Scovill Mfg. Co., Model 110,
USA)®] ‘fold 2 487k 7}s1A) sl o).

Az e LB o 54 wE, 190°C
2 od% QE(SOR-550P, AM7LA Fo Fv] o8B
ARl A 1287} F32, AR 587 A 9] 4 A
22 A4k

ArRe] % WA UL BT A% Ahee)
dake zAa7) S5t S3bAlel BEAS A1Es)s
o}, §3}A2E lecithin(HLB 5-14), span 20(sorbitan
monolaurate, HLB 8.6), span 40(sorbitan monopalmitate,
HLB 6.7), span 80(sorbitan monooleate, HLB 4.3-5.1}&
3 ARl disted 27} 0, 0.2, 04, 0.6, 0.8%2)
H& 2 ARS3H o Al o] A9 S AR o
8lod gelatin, arabic gum, methyl cellulose, CMC
(carboxy methylcellulose)yE- ZHz} 0, 2, 4, 6, 8%2] v|&
= Arhsket.

. 49 HAH|T

7k AR froll iste] 2%, Fol, TS (o
FolAA), ARE FRA AL £o) AT W7
o) HFAZ Fehid T, AHE ASH OISR
Z3}e] 10-143) HhEo] W W ghe Tk

4. Hh=ol BN £H

F9 8 100%, 27+% 100%, lecithin 0.6% H7}ak
A&, CMC 4% #7138k A&, lecithin 0.6% ¢} CMC
4% &3 A3 A 5E] WSl disle] EAE &4
3l9dc}. Rheometer(CR-200D, Sun Rheometer, Japan)
+ table speed 250 mm/min, chart speed 1 mm/min,
Clearance 10 mmoll 4] 27 30 mm, 57 1 mme] 4%
o plinger® ARl A%, 24, $UA, BAE

38 W% 2453, 7 BEE FHH

5. dh=0| FatnlA ghat

AREe FAATA BE WA PUOL S8
sledc). A2y A 8HkEe] 288 3% glutaraldehyde
£H(4°C, 0.1 M phosphate buffer, pH 6.9)l 1547}
AuAsled FoFdoa 4087 At 1%
osmium tetraoxide £-°§(4°C, 0.1 M phosphate buffer,
PH 6.9l 2417k F3ste] Bebgal o AA o}
£, ethanol & &<438}4d Aralchte CY 212 4:2]& 60°C
oA 397t T (EE)A At 27t Bt A EE ul-
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tramicrotome ©. 2 A7 ({0 Azur 1T blue 2 F A7)
= 600u) w-g-= FAsc).

6. A=A et 28 HOL Y EAHNZ|

A5E 75 dEte] HAAE AABGIH
T5 AARES FHAY AFdded 23 a4
149& AA 3] FAAAC) 7o ¥, T34, 9
A, RS o) 227, whe] §-Ze) tiate] 59 H
e Hristedct.

g BACl g ZAA A Adtet A 5
ZAL] ZAs= ANOVA(one-way analysis of variance)
2} Duncan?] thg$] 733} (Duncan's multiple range test)
o elsh 2 AR M FHolg 5% Foll A
A9 on, ZE A8 SAS(Statistical Analysis
System)g- o]-8-5te] FA 2|2 sl

. Za 2 g

1. B3iAe] ZRel H7HIZ0 U2 &7IFQ FEM

Lecithin, span 20, span 40, span 802 7+7} 0.0, 0.2,
0.4, 0.6, 0.8%2] W]E2 217} Arlste] 42 72 o}
<, AA4 ol A& AL ST Hae= Fig 154
ki ie=

kAl SR Aol gl wet 474 A
o]7} B Zrtsle] dEolle WOt W3l 9l
o} AHo] ZA FviEl F3lA|+= lecithind} span
2001ich. o] F f3hAle] Hrhulgo] FIASE 7
2] AAE Frlete A%E vepidded, 53], Ad
fr31A1Q) lecithin®] 74-9- s3}go] 948 4 Ay}
B2 0.6% ©]3ic}. Span 403} span 802 H7M)&
0.4%71 2= AA-el P} Z7lalr]= st o} 0.6%
ol 4ol A= 48 Fol7) AslE o] FA 8o 7Hag ol
wel A HopE e Wo)x] ¢fo} lecithin o]
span 20Mch= 7] dsloli= Aoz Falgir).
RS AeA] B3 AR BERE B4 T
3l7] ditell ol AEzke] #Ud BAREE dRe
Aslol] Z F8g vlHc) {3 Hrl7E dakel &
stEute R o] ¥l A7}l usle] dslgo]
AE gl B3, ke A Bale] Wl o
o] HLB7}7} £ lecithin o]1} span 200} ©] &3}
ol2ty wwtdch e ATV E ole} FAlR
277t 2% v it

2. HEN] Bt HTHIZ0H LHE AR TN
2] ZA)] gelatin, arabic gum, methyl cellulose, CMC
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Fig. 1. Height, diameter, height/diameter ratio and
volume of choux of rice flour added with four emul-
sifiers.

-®-: Lecithin, -O-: Span 20, -0 -: Span 40, - -: Span 80.

E 2715l diste] 2k 0, 2, 4, 6, 8% WIEE A7t
3t 78 T8 o AA, wol, FHE A 5
gt A3} Fig. 29} 7}

AFAER & o), 7P| el mebd] HAde &
ztol 5 Holx] esheh. 79 go] WB}ellA & gelatin
3} arabic gum-S H7p)Eo] FrIshiA H A A4
% WAl methyl cellulose®} CMCE 2-4% 37}
g0l A thr Z7PH.ou 8%l M 47 el 3%
o} B A] oro} Tol2M t}E g} v} B
7Festedch AEAe Aol vF AXA =4
ol st nel v Aol 453 AM w9 ¥
F¥A0] BrHsd Ao Halch webd, 5] A3t
of Z3pHl HFAZE CMCs} gelain® 24 7t
H]-§-& CMC2] 7% 4-6%, gelatin®] 7-%- 2-6%°]%1
o} 22y fEkA1 2] A7bEde) vl ws)] 2 o, A 5A
Brhe #3HA7F o] A543l 7 e2 vepytet

. e EHENS SEtEn

F2ze)HeE) A A 1248 A 135(1996)

2l
4= 5
35
JK:’;é‘
€
Ees O gl
KCA =
2 [}
< @
o =
:]a:) L8] e m """""""""
0
il
1
05
[0} o
0 2 4 L3 ] Q 2 4 €
1
08 .-
"
2 —
O )
£ oo e
©
Y Q ggfoe o e
e E
- 3
o4l o e 3
[} ST S
©
xI
0.2 B s e e
o o
° 2 4 5 8 ] 2 4 [

Percentage (%) Percentage (%)

Fig. 2. Height, diameter, height/diameter ratio and
volume of choux of rice flour added with thickeners.
-®-: Gelatin, -O-: Arabic gum, -0-: OMC, -® -: Methyl-
cellulose.

3 Aol E7}40]9d = lecithin, span 20, span 402
7bzt % 54 AHgsla, 7)) CMCE Arts)A
Bl g5 w2 ck(Table 1). 252 F3Al= 74
Zy 0.3%, 0.3% B o2 Hriste] 15 A<l 0.6%
oo} FdstA siedch A= 4%E AHE-3sic)

Aol A gt f3hAle] FFet Hrhbel
gt Aol A F3AF 237K BgAHEE A9 A
o) ZFrlsldcka e 2t £ ARdA 200
mesh®} 27152 A 23 7o sliM = 5345 2%
E3 AS 150 AHERET e Aot fle sl
eyl

AZA el CMCE 2%9] f-3Alol BN A%
ol A& ZAag b Folrt Frlsted AAdd=
Wl glglent @3] 0928 =A Frisledch
0|72 WA Eo] AIAR sle] Fabe] F =
Luiat olujl HHA wiel HkEe] HAe] Frlsl
of FH/pFRT} 440 AAHo] aw FEHWFo R I
3}7} o) Fol A elm AzbE
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Table 1. Height, diameter, height/diameter ratio and volume of choux of rice flour added with two emulsifiers and

carboxymethylcellulose

Pastes Height (cm) Diameter (cm) Height/Diameter  Volume (cc)
lecithin 0.3% + span-20 0.3% 3.21 4.14 0.78 31.78
span-20 0.3% + span-40 0.3% 3.08 4.30 0.72 31.08
lecithin 0.3% + span-20 0.3% + CMC 4% 3.64 3.97 0.92 32.00
span-20 0.3% + span-40 0.3% + CMC 4% 3.65 3.98 0.92 31.49
- o= Table 2. Sensory evaluation of choux of rice flour add-
4. B=sTolo) ot 7aldl U HMEHQ ME ed with 0.6 percentage of emulsifiers
ofel £ f-3hA) ot X‘g—}"'/] 74, A7 Characterisitics lecithin  span-20 span-40 span-80
B2 E.»}»—Z—] 21 a-]. l =
Ak vl e e et =2 A Appearance 443 400 186  271°
SAE Asbr] fiste] ArhgE 27 24420 o Hollow 4210 39% 3000 221
Lol qrell izt BEFALE AAskg. &, A28 Flavor 286" 414 293" 336
o a e b
F7) B o w)g2A LA 0.6%, % Texture 3.07 3.71 3.07 3.43
37} Falo] viehdsl v &24 5 b 4 Taste 386 300 321° 329

FAE %45 A7Vsle] 5 Az, Bk

Table 2= 47129 34| Eﬂr% B3k Ae|c}.
Span 4037} span 802 Hr} Al AAH o R Baks)
9 wbH el lecithin} span 20& FFHS 3 o4}
og2x 3 H71Hg Wol HLB7} & f3hAlda-%
4ol EAe] Fokrh. Lecithing 47-0] 93, L5384,
2| a ske] gHE-ofl4] span 208TiE 953 HolE-
kot span 202 JAl o} Al oo} 223t 23}
ko] lecithin ¥t} -§-4+8F 7} Wb} lecithino] A
b o g A el Aghelk 7102 vehydr}. Lecithin
HAFetA 2 g, Aol=, F71, ZAA 59 A
3 - Aol de] ARR-E T QI

Table 32 CMC, gelatin, methyl cellulose, arabic
gum&] HZA Z3E v w8k 7l gelatinz} methyl
cellulose ™ H|3A £& 707 FHrlxjg] o) 94-%
A AE Vel AL CMCEH 2 zgzxﬂq
T §2)318 HukE e H4E uighr)

ek, HrpAe] AdtE H]J:_KM 3t o) F Ay
oAM= 4544 24 lecithin 0.6%2, AZ4| 24 CMC
4%S 27 ARkt

Lo

5. *’géoﬂ List 712 &1}

713 $eslvka dodEl 6314 lecithin 0.6%9}
CMC 4%, 12|51 o] &9] B31Ee] H/lass viw
X317 fl3te] A7 ArbERte] A g7t &
A FHEE 7IEoR 734 sH H5HAE =
Absteict.

Table 4<= o] & AR 72 734 & n)aslr] $)s}o]
A7, ¥ol, ¥4 &, AHE $A4T Aol f3AE
A7V A, T3 e v 2ste] Axe] 25.40 ceol]
Ay 32.25 cc® 9F 127% Zr)5he] =B 02 A x5
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e
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Same letters within same row represent non-significant diff-
erence at 5% level.

Table 3. Sensory evaluation of choux of rice flour add-
ed with 4 percentage of carboxymethylcellulose, gelatin,
methylcellulose, and arabic gum

Characterisitics CMC  Gelatin Meéthyl- Arabic
cellulose  gum

Appearance 464 429 30T 1.71°
Hollow 3.93* 3.71° 3.64° 2.07°
Flavor 4.07° 2.43" 3.29° 3.00°
Texture 3.93° 3.36° 357 3.00°
Taste 4.14° 3365 343" 264

Same letters within same row represent non-significant diff-
erence at 5% level.

Table 4. Height, diameter, height/diameter ratio and
volume of choux of rice flour added with lecithin and
carboxymethylcellulose

Height Diameter Height/ Volume

Pastes (cm) (cm)  Diameter  (cc)
Medium flour 3.38 4.25 0.80 38.25
Rice flour 3.10 4.10 0.75 2540
Lecithin 0.6% 3.16 4.26 0.74 3225
CMC 4% 348 3.95 0.88 26.40
Lecithin 0.6% + 3.35 4.02 0.83 30.83

CMC 4%
49l ARl ZAE B3HE Bk AEA AP

742oi= Zo)7} 348 emB 2 A ZILERT T3

N7 e 395 cm ol FH L] 2 538 vhehll b
W AHE A7 A9 wssed B
sdck. w3, f3tAlel HEAE EYD AT §3
AW AL e B3} S AL 2 vhehdel.

ghatze]abatE]x] A 124 Al 135(1996)



96

Table 5 A 22 F-9} AF2-ol|A] 3d 43 7+ Al g
T2 ol tiste] o3, FEHA, dA, e
FA7L, 5t 2A1RE Aot &7kt fre} of 7))
lecithing- 718 fp7toll e A 24 F ol & A g 755
v|zsle] BE oA b 537 HoHE wgte
o F A 877k fo3bE BolR] gttt 39 A A
st o] F F AlgTtole Al glo] el F
FEA 5 A W3 A oy U, RS
o o] z27hste] FA Al HA=YYLS &
Al &, CMCE A7I’F A&7 fE 233
F FA7Ee) wlwsle] TEFAT slo] Fx) o2
222 Jebdi=d], lecithing EFAHEA ol = 439
g Foll FEHA] AR Aoz Jebget f-3HA
A7bre} vlashd, H3A A7) e JARt #
E7} AE B 7lE 3 2Rl A 3219
ik FHEL 53] TE3gAol B33 Ao 9o}
e, o1AL v lel] YAE FFH AR 2
ETEIF 47 ulfol $2AQl g e e
50l 44 YA L A= ¥

wetd, F7LEE ol diR FeHrleA e HE
Axrhke $31A7 o Eapdol AW, Tl
vl sle] 34 Arl-e ol glel &as 4
etz dshe}. w3, 397k Aol whAshw A AA

Zbol TE o] FA Aspwo] FEHRLY AT
2 QA7 A 87 fol A WolA) gked.

6. ti=o| E2|H N

ZF2 B lecithin 0.6%, lecithin 0.6% + CMC 4% H}=
9 A gt 2 B A E wasle]
o], lecithin 0.6% + CMC 4% WFZ2 B34 2a1Ad
%7} S35 E3} lecithin 0.6% WH52] 2 2438 39
Well glo] Fo) =17t 9w b, = 3500g02
Z& 3o} lecithin 0.6% ¥r} =A Z7}sigdch
Table 49} A 7}ol|A] lecithin 0.6% + CMC 4%2] H1=o]
lecithin 0.6%2] W15-1Rr} 4r314de] vl delgwl 7
2 o]z} Axe 7} wEog A =3, £
#3} lecithin 0.6% ¥52] Zt 24 W $)o s}, 47
PA o) 2t A9 QA 551 (Table 4 3x)
CMC 4% % CMC 8%Z vlidle] & of), 33t w) S
AL o] F EAHYUA ARAT Axe Hxr}
aA kst #204-¢ Jepligdel. 234, CMC
4%2} CMC 8% A B FAtelolle ZAXE f2x7t 9l
el widel == FoA7) gledsl Yo' wol
AxS] Z712 Qlste] CMC 8% dpol] T-Eo] A3
P A ke o2 st nleba, W &
A 71 ARt A E 43S v AR

Table 5. Sensory evaluation of choux of rice flour added with lecithin and carboxymethylcellulose

Lecithin 0.6%

Characterisitics Stroage days Medium Flour Rice Flour Lecithin 0.6% CMC 4% + CMC 4%
Appearance 0 2.63" 3.43° 3.63 2.87" 2.60°
PP 3 2.70% 2.80% 2.80% 167 257
Hollow 0 2.73* 387 3.90° 2.87¢ 2.97"
3 3.07*% 3.60™ 3.73% 2.87% 3.67"
Flavor 0 3.37 3.57 3.37 347 3.10°
3 2.90% 237 237 2.37° 3.30°
Textu 0 3.57® 3.70* 3.97° 337 2.83°
exture 3 2.73¢ 227% 213 217 2.63%
Taste 0 3.50° 3.73 3.83° 293" 3.00°
3 2.27° 2.10° 1.97 2.33° 217
Same letters within same row and column represent non-significant difference at 5% level.
Table 6. Physical properties of pastes of rice flour added with lecithin and carboxmethylcellulose
Physical propertics Medium Rice Lecithin Lecithin 0.6% CMC CMC
ysical properti Flour Flour 0.6% + CMC 4% 4% 8%
Hardeness (g) 28.50° 17.00° 16.00° 35.00° 46.30" 52.30°
Adhesiveness (dyne/cm’) 9.41° 5.06° 5.21° 7.18° 7.63% 7.80"
Cohesiveness 0.59 0.84° 0.81° 0.70™ 0.65 0.74"
Viscosity 337.98 155.78° 152.66° 314.08" 371.36" 391.31°

Same letters within same row represent non-significant difference at 5% level.

grze|ats] x| A 128 Al 1.3(1996)
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3, A7) 24749} lecithin 0.6%7} 4733
Aol glotA] 2 ahol& vherfol, lecithin 0.6% 3717
7b 484 Fo) SaslalR Ae 3k Atz o

Aol gl

3 8 ARk BAtE) E97) dEeE A7
o‘q} H]—’-‘—

Ar}. olo] FAAE W2 F2H BHE
4oz 299 57} Asieh.

7. Bixo| X x pE

H7VEo) a2 WhE) Y 87ke] EAFARS 4atsl
|7 o2 A3 A5} Fig 33 7}

ZH R0 F A2 Y= S5 EA7 %ol
A=Y od, A AEA A7) vl A
X9 =27 & et

712 BRI distel 314 lecithing 3
7FshH x|l Ake] 27]+= A2 WHEbr) gle) ¢F 35

Fig. 3. Observation of paste of rice flour at different conditions by light microscope (X 600).
1: Medium flour, 2: Rice flour, 3: Lecithin 0.6%, 4: CMC 4%, 5: Lecithin 0.6%+CMC 4%.

A : lipid body, A : gluten, A : egg lump.
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umE wimA gk} A7} TR oF 45
ume} W) w A 22 Aukago] BAlE o] glglou) Al
o] whd QE2 gelziau 2 EAstsdct. 971
ol #-24) lecithing H7bsbs FA9)zte] =71+ W
st7E A9 Al ot delejatefs] AggEo] 12
Al FAEE o2 velydch KEHe) w3l uh
o] daAddo] naA Fiabele] 9l AH 4+
Aol Fskohar stsict. £ 9] Fig. 194 Yehd
npebo] F3hAlE b A$ ArhEe] AL
TRt o] gl o] AL Ao Al
Eol frstalel s 2:dAtststa oAt A7t
HEell FAsHA FAbE] U] WEew 4%
o}

AR Ee] ok AelA)7) = st et WS B
o] EAslsirt. wetA, Fig. 20|49} o] AFAE
H7FE 77F FA7ER vl @Al  AolE
vehfiA] eigtel Ao E wolch wdh, Ao JF
7o) THE A2t vl e o] AL FH
T3 AEA Arbe) v 4ol frAtste #8)
A A7brEet Ax, 224, A, HAdel | A
o2 wFo] o] F SAo] Aut7e vlAFHE v
P Aoz Azt 39, 3ot HEAE
FAl 74 el A AR AR AE
o] et f3tAlel AA D5 ARl FAE WA
& By

V.2 ¢f

A712(200 mesh) = ol EAg A 717
st 7 BAAQ AR SR A7MIEE
Fstay £ AEE #YP3sct HFERE lec
ithin, span 20, span 40, span 80 £2) #3}4)|$}, gela-
tin, arabic gum, methylcellulose, CMC 5-2| HZA|&
A3l et

1L AR e 2 T 442 713k

2. 2=, 3§ Ak vt S
vt IeHrtelA s AR ARA T BEte] 5
F=3tsdct.

3. HZARE 2 23] g, 23]8 o=k
7HA el W] AT} AR Ul F5o] ¥
A=A ekt

4. T71x9] F3AG AFAlele] B2 {3
A 5 ARg-A| R} 537 gl

5. Lecithing 0.6%2 A7}t 3%, 2] F4o] 7}
2 -53)sdc.
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