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Physicochemical and Sensory Characteristics of Layer Cake
Containing Selectively Oxidized Cellulose

Dong Soon Suh, Pahn Shick Chang* and Kwang-Ok Kim

Department of Foods and Nutrition, Ewha Womans University
*Department of Food Science and Technology, Seoul National Polytechnic University

This study was conducted to examine the effect of oxidized cellulose that had been selectively oxidized with
TEMPO(2, 2, 6, 6-tetramethyl-1-piperidine oxoammonium ion), NaBr and NaOCI substituting for 10% of the
wheat flour in a yellow layer cake formula. Physicochemical and sensory characteristics of a cake containing oxi-
dized cellulose were compared with a control cake and a cake containing non-oxidized cellulose(CNC). The cake
sample with oxidized cellulose(COC) had smaller L and a values and greater b value than the control, with a
greater cake volume. Results of sensory evaluation showed that grittiness of COC was about the same as that
of the control, but weaker than that of CNC, and COC was more moist and less hard than the control. These
observations indicated the possibility that the oxidized cellulose could be used as a dietary fiber in a cake with-
out causing detrimental effect on textural characteristics.
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FH<ad TEMPOQ, 2, 6, 6-tetramethyl-1-piperidine
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BoAde] ARE-E AE=Z 0 M(o-cellulose)x International
Filler Co.(Temes, Belgium)2] #|¥o]¢ich AEZQAE 5o
Ao A¥siN7)7] isted AMgE A9RI TEMPO, NaBr %
NaOCl &2 Z+7h Aldrich Chemical Co.(Milwaukee, WI,
USA)$} Yakuri Pure Chemicals Co.(Osaka, Japan) % Jun-
sei Chemical Co.(Tokyo, Japan)2] A)&F& AM&-3l¥T = 9
AR AR BF 57 AFoln

Ml MEZAO M=

A3t AEE QAT AT WEE AMgsle AZIAT

£, AEZ 2 243 g(150mM anhydro glucose unit, w/v,
dry weight basis)e &7 1,500 mLoll ¥AAAH HEolS
Az &, 25°CoA A4 ANIE o] 85te wykEH
A, 045mMe] TEMPOS$} 75mM$] NaBr % 330 mM<)
NaOCIE FAlol H7Feiaich. vhg-ale) pHE 4M HCIE ©]
43t 108% AT § 48l v AR Ak bt
S0] oy Z4AHE pHE AlS 1082 #4157 8
o 7k 3N NaOH 50 mI7} &5 &M|EAS uff, 30 mLe]
ethanols H73te] HHe-& FZHATIE 4M HCOIR Hhg-oie]
pHE 7022 F3MATE F4% uhgddl] o|A9] 3u@4.5
L)7} 5 ethanolE F7fste] Ats} AEE 0 XE AL,

At AR Feste BPE 48] HESCE ol¥A Lo

Table 1. Formula for yellow layer cake

A s RS s0ce] AFLEANN 2w AZA F,
40 mesh BZUAE FAAA Do) £700) BASRN FF
AP AT

Mol MEzeAYL EFE Ao ME

Aojzd] A3l MEZQAE H/HYLS W a3
317] s, AkE AEEQAE DT A tiEte 10%
hAE yellow layer A0S AZSATE ES A8t A2
oo A AAE vwE) Y3k, Alst AEReAE
7V8HA e Aol olet tERFELE ATHeF AFAITIA] oF
2 UE AEZ202E 10% IS AolAE A=) 7]
2 s 9 9= AZPEE Charley®™e] WS U5 HY
sled Table 13} Table 20 YERHATE. EFH(mixing)o] v+
H 948 FAol=m MFE 178 cm, =) 43 cm)pel WES 425
gd @& T 180°CE AEs 7] S (Daeyung Machinary
Co., FDO-7102, Seoul, Korea)ol ¥ 358 &<t +Huh +
& AolaE Hdir 247 A7 T E)d wef o H
Ve A Ao BAEe.
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Ingredients g (%)" Sources
Cake flour 130 (100) Cheil Jedang Inc., Inchun, Korea
Sugar 130 (100) Cheil Jedang Inc., Inchun, Korea
Shortening 65 (50) Crisco, Procter & Gamble, Cincinnati, USA
Egg (fresh) 71.5(55) Local store
Baking powder 393) Calumet, Kraft General Foods Inc., White Plains, NY, USA
Salt 2.6(2) Youngjin Foods Inc., Seoul, Korea
Skim milk powder 8.5(6.5) Seoul Dairy Co., Seoul, Korea
Distilled water 76.1 (58.5)

UBased on flour weight

Table 2. Preparation procedure for yellow layer cake

Mixing steps Speed setting” Time(sec)
1. Cream shortening 8 20
2. Add sugar(1/2 portion at a time) and cream 8 15
3. Continue creaming 6 15
4. Add egg and cream 6 15
5. Continue creaming 6 15
6. Add sifted mixture of flour, salt and baking power, and skim 2 20
milk containing cellulose or oxidized cellulose® and blend
7. Continue blending 2 20
8. Continue blending 2 30

PKitchen-Aid mixer(K5SS/KSM5, St. Joseph, ML, USA)

ICellulose or oxidized cellulose was dispersed in skim milk in advance
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Fig. 1. Measurements taken for the calculation of total volume,
symmetry, and uniformity index
TD; Top diameter, BD; Bottom diameter

HH=9] HEE line spread test!® HPHOE Z2A3lg o,
WSS ALoA 1087 BXg & Ul oz WA Zo)
g 343, Hat goE Jeliioh pHe W15 2500 &
F 15mLE B $E3) Z¥AZ] F pH meterS AML3}
o ZH3ATH.

Aol=22| olsEA SM HWIL

Alol=Ze] F ¥3] A (total volume index), N4 (symme-
try)Z #9/d (uniformity) A5 Bath 5199] Wiog =4

Atk &, Aol FARE FFoE Fdd & Hole
crumb ‘1“‘!4—4 001:& I’-E]—oﬂ A‘Q’]’ E\_E, z}\]oﬂ C}1\_-E'.3
CAtelol] BME, CoF EAXl Alole]] DAE EAISt Eol(cm)
€ 3%k, Aoz 4 AH(lop diameter, TD)F} &H5- =
7J(bottom  diameter, BD)& =33 F(Fig. 1), olefie} 7
FHOE AolA F Fy, YA L I AFE AL
3F ).
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Total volume index = BD+TD+A+B+C+D+E
Symmetry index = 2C - B - D
Uniformity index = B - D

AelZ crumb®] pHE crumb 20 g0 575 40mLE Wil
Z kgt F ZA3IRT0. B3 AlolR crumbe] Ak A
EA(CQI/UNI-1200-2, Hunter Associates Laboratory, Inc.,
Reston, VA, USA)E o83t L(B%), adAE) 2 bE
%) #E 338
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AE £H 2 AA: Aolmy Y2x EAS Hukelr] 9
3lo] A2oA 6AIZF WA G AolAE 2.5X2.5X2em’Y] =
7|2 7<]'——1— zt A Ag 7 DY Fo|dx gr)d) o}
I HE A9 FFHARENA AA BT 7 A 59
E700l= dFEAAM AT Al 2HE] 2R2E rYEgen,
Bt AtolAtele] 4L AF 4 JAEE A 47)(Doulton®,
London, UK)E A7 E& 4 AAEAY. o EA
< Hrsh] 9% ABE Aoz sted B9E 0.7cmd
FAR ZAE T A Fol Yol AAFA.

Table 3. Physicochemical properties’ of yellow layer cake
batters containing oxidized cellulose and cellulose

Batter” pH Specific gravity Line spread(cm)
CONB 6.95% 1.023* 13.2
COCB 6.99% 1.023* 10.7°
CNCB 6.90° 1.025% 11.3°

UN=4; Means within a column not sharing a superscript letter are
significantly different (p<0.05, Tukey test)

JCONB, COCB and CNCB; cake batter containing no oxidized
cellulose, 10% oxidized cellulose, and 10% cellulose, respectively
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Table 4. Physicochemical properties” of yellow layer cake containing oxidized cellulose and cellulose

; Color value
Cake® pH Total volume Symmetry index Uniformity index
L a b index
CON 7.70* 88.91* 0.00° 22.69° 52.7° 1.2 0.2*
cocC 7.64% 85.39 1.14° 29.96 54.0° 1.0* 0.2°
CNC 7.68* 38.01* -0.03° 24.80° 52.6° 09 0.2*

N=4; Means within a column not sharing a superscript letter are significantly different(p<0.05, Tukey test)
ACON, COC and CNC; cake containing no oxidized cellulose, 10% oxidized cellulose, and 10% cellulose, respectively

Table 5. Sensory characteristics? of yellow layer cake containing oxidized cellulose and cellulose

Cake? Cell size Cell uniformity Firmness Moistness Powderiness
CON 4.6° 5.0 4.4° 5.8° 4.1°
CcoC 5.6 4.9* 3.3° 6.9 3.8°
CNC 4.4° 5.6 7.0 3.9° 6.2¢

UN=4; Means within a column not sharing a superscript letter are significantly different (p<0.05, Tukey test)
IACON, COC and CNC; cake containing no oxidized cellulose, 10% oxidized cellulose, and 10% cellulose, respectively
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FAow, 7HR7 (powderiness)o A= Apl7E Rl Ao vE}
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ANM Azt AEE QA7) BS Bol HAgIHEER, Aola
A =W ARo| F3HE Hl HBRF Eo| o] HA ol
33p7) FE3] dojuA] EIHL, =S gluteno] FH3] ¢
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