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Effect of Cellulose Derivatives to Reduce the Oil Uptake of
Deep Fat Fried Batter of Pork Cutlet
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Abstract

Pork cutlet is afavorite deep fat fried food item among Korean children, and an excellent protein-containing food, and
aswell asasimple and economical cuisine. However, the frying process adds a significant amount of calories. We added
MC (Methylcellulose) and HPMC (Hydroxypropyl Methylcellulose) to the batter in an effort to reduce oil uptake in
prepared pork cutlets. After additions of MC and HPMC at concentrations of 0.5, 1, and 1.5% respectively, we assessed
the viscosity of batter, color after frying, the increases in moisture retention and oil uptake, and sensory characteristics,
comparing each quality. The viscosity of batter with 0.5% HPMC added (w/w) was similar to that of the controls, but the
viscosity of all the batter with added M C was so much higher that it was difficult to use the batter for coating at the same
temperature, leading to a failure even to prepare a sample. After frying, the batter with added HPMC provided signi-
ficantly less oil uptake and more moisture retention than the batter to which MC was added. Additionally, with regard to
color and sensory characteristics, the pork cutlet with 0.5% added HPM C was superior to the other samples. According
to these results, we concluded that when cellulose derivatives are added in order to reduce oil uptake and to raise the
moisture retention of the batter of pork cutlet, HPMC is more useful in thisregard than MC. Additionally, the batter with
0.5% HPMC added appears to be the best of the tested choices, for three reasons: first, the viscosity of the batter is
similar to that of the controls; second, the taste is not greasy after frying as the result of the reduced oil uptake and higher
moisture retention; and third, the sensory characteristics of this sample, such as, color, crispiness, and hardness were the

best among samples.

Key words: pork cutlet, cellulose derivatives, HPMC, MC, oil uptake, moisture retention

LM 2

SEutete] axe] AAEA, S48 A3l drissl
A FFAY, 8] AEXE T AR - B 811
W= A4S JHdE B %S Utk 53] 75
welo] A3t STkt At R B S
o] 88&3S 714 OE FA7ske] 1988 W& 6x
9F 7o R FFES SVME Ho| 1997'd 5%
of o]=Zx o}t 1998 IMF9] AA 917 o) A7 F

F3E 7T 1999 H-E 3| EAME Holr] AlZkste] 2006

TCorresponding author: Young-Eun Lee, Department of Food & Nutri-
tion - Institute for Better Living, Wonkwang University

Tel: 063-850-6896

Fax: 063-850-7301

E-mail: yelee@wku.ac.kr

488

A A &0

e

o B
Fo] of§=aL
= 2002). 11 %

&ﬂH

[ RN
AT

dolti(Garcia MA &
%
T BAL ()Rl AES(cutlet; $FAl AR
oA HIEFHAT E7F2] 7Y 5Y
glol, A& FANA EAHE HQl 2

(Wiener Schwein Schnitzel)o]l™ =}& ¥k
1, EQ A2 2EART A xEHE

=7k o
adgo] 7P io}*s}— ERENIRRe

4 A7) 7Y

TR ol2Flom(TA% 2006),

1 A %ﬂﬂ
4 5 2002). =3 7HY WjelAe] 4
e Fejo 7HES Azt
e s A @A R=
ARG FAA T
4]

2

¢

~

o
o fu

7]
A, L XE
Al
SR

=]

it

-

}_,



HERO2 GEAZEIA AUR) BHF Faol vHE 9% 489

N

q mlo Lo
i ol

N

|

g

i)

W
o

T4, A Y FHE ddete] EA A5
Fate] gHAl A v 7]l % ?ﬁi—i 7+ 3
T AL, AR, WUERY] SAR S dd 7B H
1= 2 Fﬂi HILE ATH A o= éalow}tﬂﬂl 1999).
=7 e vl 197080 SRt Eﬂ*E‘%oﬂ/ﬂ Al
Zhg]o] Yuto7lA] BFE A, 19909t ZEREE W
FAFoIY gy HaERe] FHOE A= wg o
F3Hd 2FoltiHan KS & 2002). 13y =7k~ 7}
Aol Agstar Fde %B—H SYY ¥k oy} ¢ﬂ
Hgo] stk S JHERE ofdoly HAdE
o] Az AZEo] uhd ZA g0l 17 Yol 68 A
3 AN FA e FHE DAEE e St
ol AT oAE IR AsEA e AF F9
shubelti(#57% T 2002). 53 ndE F A4
HAANEFS %—f‘& A9 A= HE sEivete A3
HAES T 22 ALFAP I Lopvle] EE F7}
skl e A3 wdo] Zom(Lee KA 5 1995, Lee W
9} Lee YH 2003, Kim KH 2003). ©]¢} #HE AFH
17b s R Ea ok e FREel #e A
TEE HAAR A3 FA9 =23ty W, 53
2o B3 AFHAAN] 1984), AT HAE] A A%
g3l 2 aakzAl(Joo KJ 1991) 2 ZHxF 2 g#EZ) F9
AT =23ed 549 ®skSon JY 5 1999) &
o] fX¢} FHEHE Ryus woul FHEY FAagwte}
AHE AFE FoF 2(1997)9] oFel FHFte] ofvto]
zx0] FA FEel A= F fde A9 8l
. 53] Ul #EE =EowE 1A, 953, 1
Qo & T AEA AEE FUietd A LA
9 dFs FaAE 7 e & o Hi((2002) #ldde
Ae] ZolE 4 gle AAoth Jey F9ddA= F2
AZo] 8T 7FAAFY] Y8 AFHEHIE Gacia =
(2002)¢] HAAFS FFF AAd Ak AEE 9
I8 &F, Suhaila 5(1998)2] HAAFNA FHH vt
2AA”- A it HAAES] 9%, Sanz (2003)2] HEA
S22V UM HAAFY sES 259 I %
g7t RaEa Qo AEZ o AfEAs AEZL
Hoh FAse] AREE STVMA 7 té:_‘ahlr =
%o% U5 JAAT = Ae=E deA eH(Pinthus EJ

S 1993) FEolFH S el WAl st =ejoA

N

F
F

_Eé

¢

){1

= sl RaEal 9tHGamble MHS} Rice P 1988).

2 Ao ofde] B HAAE0] AFske =k~
E Az o FHAAAANAY FHEFS HLSst
BHSHES FAANA AN 2 7T NS ZEF
o2 A22 o554 Methylceluloss(MC)9} Hydro-
xypropyl methylcellulose(HPMC)E & 7 HH=(batter) o] 2
< HIEE Uit TleAdS EH o I3d <+ 9l
= AxHS HAgsta FH F =7k tigk 353
7He AAIEAT

Il Mz H GE
1. AEnzE
A B B Ao HANEate)

v WHROIEAE, $E8), STrAE A9,

HLRW AT F5d) 5ol AHEH AxHAH. =T
7w Hrbe AESRe~ FEAE MC(Methylcel-
lulose; methoxyl 2633%, 3,0005,000cp, Showa, Japan) %!
HPMC 2910(Methocel ELV5; methoxyl 28~30%, hydro-
xypropoxyl 7~12%, 46cp, Dow Chemical, U.SA)°]H 1
TZ= Fig. 13 2t}

&

. ElEuE=L| M=

Table 17} 7o) E7lul=o)| HA7lslEs 7z Algo] Hl&S
AnAHS AX LIE 0%, SFFHE 7%, HAAA
1%, A 200, & 40%E A Zsl o] RFTOE &}
Hom AdFol= MC 2 HPMCE Z+Z} 05, 1, 1.5%
o HEE MRSl O 4NhE WrbRe e AARAA
RE o A5 HE8S 40600 HEE AT

w
z

SRS HES
Alzd FHaRkse] 3
I11+Rheometer(Brookfield, U.S.A)E ©]-83}o] spindle RV
45 AH8-3te] shear rate 35, 40, 45, 50 rpmell A 74zt =
AERon A5 x5+ 15+1TE FASHATH

4, N=eo| M=

AEE U5 A - 9% - HPNE Y] —

_R

:R=-CHs

OH Sy CH2
HPMC: R = - CH2CHOHCH:

R,
Fig 1. Structure of cellulose derivatives

R=-CHs

MC: methylcellulose, HPMC: hydroxypropyl methylcellulose
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Table 1. Formula for batter of pork cutlet (%)
Dry materids Wet materias
Sample Total
P Bour S(t::r:;] Mixture Sat MC HPMC Egg Water
Control 30.0 7 2 1 - - 20 40 100
I 295 7 2 1 05 - 20 40 100
I 290 7 2 1 10 - 20 40 100
I 285 7 2 1 15 - 20 40 100
Iv. 295 7 2 1 - 0.5 20 40 100
\% 2920 7 2 1 - 10 20 40 100
VI 285 7 2 1 - 15 20 40 100
Dry:Wet 40 60 100

YMixture with pepper and monosodium glutamate(MSG)

I: batter mixed with 0.5% MC(methylcellulose)

Il: batter mixed with 1.0% MC(methylcellulose)

I11: batter mixed with 1.5% MC(methylcellulose)

IV: batter mixed with 0.5% HPMC(hydroxypropyl methylcellulose)
V: batter mixed with 1.0% HPMC(hydroxypropyl methylcellulose)
VI: batter mixed with 1.5% HPMC(hydroxypropyl methylcellulose)
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Fig 2. Viscosity profile of the various batter formulations pre-
pared a 15+1°C.



Table 2. Viscosity profile of the various batter formulations

prepared at 15+1°C Unit(cp)
ST Speed(rpm)
35 40 45 50

Control 2085.7 1945 1844.4 1788

I 2565.7 2405 2297 2184

I 43429 4040 3768.9 3576

11 5462.9 5140 48222 4400

v 6285.7 5500 4888.9 4400

V 6285.7 5500 4888.9 4400

VI 6285.7 5500 4888.9 4400

I: batter mixed with 0.5% MC(methylcellulose)

Il: batter mixed with 1.0% MC(methylcellulose)

I11: batter mixed with 1.5% MC(methylcellulose)

1V: batter mixed with 0.5% HPMC(hydroxypropyl methylcellulose)
V: batter mixed with 1.0% HPMC(hydroxypropyl methylcellulose)
VI: batter mixed with 1.5% HPMC(hydroxypropyl methylcellulose)
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Table 3. Moisture retention and oil uptake of the deep fat

Table 4. Hunter's color vaues of the pork cutlet prepared with

fried batters of pork cutlet (%) various formulations of cellulose derivatives
Moisture retention Oil upteke Hunter's color vaues
Sample : m — Sample :
Moisture  Increment Fat Reduction Lightness(L) Redness(a) Yellowness(b)
Control ~ 45.69+0.00° 0 15.49+0.04° 0 Control 54.57+1.11% 1.47+0.11° 18.57+0.76
[ 47.36£0.14° 3.66 15.44+0.02° 0.32 [ 61.44+2.65° 1.04+0.10% 18.67+0.34
I 48.55+0.03° 6.26 15.25+0.02° 155 I 60.17+0.80™ 2.11+0.21° 20.21+1.24
M 49.59+0.12 8.54 15.05+0.02% 284 1" 69.27+0.76" 0.03+0.29° 18.30+0.41
IV 5149+013°  12.69 14.69+0.26° 5.16 vV 56.24+0.68% 1.48+0.49° 18.08+0.27
Y 53.72+0.12' 1757 12.62+0.29° 1852 \Y; 57.15+1.40%° 1.28+0.79® 18.15+1.69
VI  5645:027° 2355 10.03+0.01% 35.25 VI 50.84+0.70™ 2.31+0.39" 19.87+0.81
F-value 732.84% %% 191.82%** F-value 13.16%** 3.34* 0.86

Y Increment of water retention: [(moisture of sample - moisture
of control)/moisture of controlx100

2 Reduction of oil uptake (fat of sample - fat of control)/fat of
controlx100

**%p<.001.

*9values with different letters are significantly different at a=.05
by Duncan's multiple range test.

I: batter mixed with 0.5% MC(methylcellulose)

Il: batter mixed with 1.0% MC(methylcellulose)

I11: batter mixed with 1.5% MC(methylcellulose)

IV: batter mixed with 0.5% HPMC(hydroxypropyl methylcellulose)

V: batter mixed with 1.0% HPMC(hydroxypropyl methylcellulose)

VI: batter mixed with 1.5% HPMC(hydroxypropyl methylcellulose)
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A Wx7F vl STRIEH s 9 HaEE 2%
HPMC H7hto] thxa3 FARSHAl UEhd HhdHel 1%
MC #H7hte] 49 A= 9 JAaert gz u$
2 zolE BT ol#He Ades B Aget Agukd 2
H2ZA B AFoa = FANSAZ Al MC2 Ao A
UAA F7F=0] A5 vle T84 ZRPOEA HE
o] Z7PF HPMC Xt FA] Yehd ez Holy F
S AlZz3go] glo] e A= o7t s
o= AZteEL,

o} 2(1997)9] ofrfe] tigt Harol o5t k=
FEFo| Z7IEFE Aol A vehdtha %o
AEAI= MC FH7kto] HPMC H7bell vls) §21
T el o AFE Bstan xH Az

O o

o ot rjz a@ b AN F

ok

b= 4] 522 1512 ] A 25 A 42 (2000)

*p<.05. ***p<.001.

*dvalues with different letters are significantly different a a=.05
by Duncan's multiple range test.

I: batter mixed with 0.5% MC(methylcellulose)

Il: batter mixed with 1.0% MC(methylcellulose)

Il batter mixed with 1.5% MC(methylcellulose)

IV: batter mixed with 0.5% HPMC(hydroxypropyl methylcellulose)

V: batter mixed with 1.0% HPMC(hydroxypropyl methylcellulose)

VI: batter mixed with 1.5% HPMC(hydroxypropyl methylcellulose)

o sl Uehinh oleld MR ARAz A
Auze] WETL 2 ARUSE coatingdl FAA B A
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LafEAL Hbe| M2 {9 Aol giley MC
15%E H7Fg A9 2Asto] ¢keiAl AR = A= 3
7FEJTh e e AE R o AREA 9 Hubg] W
HE5hs 22 Yehg ol HPMC 0.5%9F MC 0.5%
A7lte] Aev dEzwd §o8 Zolrt gidlth EF)
#ol A== tz27% HPMC 05% A7t Atolols &
A Zol7t fRoYy thE AEZ o AFEA S HIt
Tl A= EHFIT ofsiAl wAAE AeE HUhE A
78RN AEe AEZ o AFEAE Mg weh 32}
£ Yo HPMC 05%2} 1% #H7FolME dxT
s 9 7|53 A= yepd ¥kd HPMC 1.5%¢%}
BE MC #H7RdAME gizxFRit uj$ 71EX4 =7
A ASE eyt £33 AXAE HPMC 0.5%
9} 1% H7lrolAMe iz 22 43| et HPMC
15%¢2} B= MC 79| Afde dxait 53
A=7t o A3l Wso] 4 Rt 2A4S FUIE S
At @3 A== MC 05%, HPMC 05 2 1% 37}
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Table 5. Sensory characteristics of the pork cutlet prepared with various formulations of cellulose derivatives

Sample Color Sour Toasting flavor Disflavorness Greasiness
Control 5.21+0.36™ 4.42+0.36° 5.58+0.30° 4.42+0.45° 4.17+0.38"
I 3.96+0.38% 4.50+0.29 4.83+0.35™ 4.88+0.41° 4.54+0.36%
Il 3.83:0.42% 4.21+0.3¢" 3.38:0.27* 5.13+0.44° 5.75+0.49°
I 3.29+0.30° 3.29+0.23% 2.88+0.37% 4.75+0.40° 5.63+0.42%
v 5.79+0.30° 4.75+0.30° 5.50+0.34° 3.21+0.29° 4.13+0.29°
\Y 4.42+0.25" 4.71+0.33° 4.50+0.31° 4.25+0.40% 3.92+0.36
VI 3.17+0.28° 4.04+0.26% 4.04+0.28™ 4.17+0.33% 5.00+0.29%°
p-value 0.000 0.020 0.000 0.020 0.001
Sample Moistness Hardness Crispiness Overal acceptability
Control 3.75+0.34° 5.88+0.34° 5.57+0.37° 5.83+0.34%
I 4.96+0.38" 5.04+0.34° 5.48+0.35° 5.00+0.45%
I 6.21+0.45° 2.58+0.29°7 2.63+0.32° 2.33+0.21°
I 6.29+0.29° 3.20+0.38% 3.21+0.34% 2.13+0.34%
v 3.25+0.24° 6.00+0.31° 5.33+0.36° 6.17+0.32°
v 3.83+0.35° 5.29+0.38° 5.08+0.40° 5.33+0.37
VI 4.92+0.28° 3.88+0.30° 3.79+0.31° 4.21+0.40°
p-value 0.000 0.000 0.000 0.000

*p<.05. ***p<.001.

*dvaues with different letters are significantly different a p<.05 by Duncan's multiple range test.

I batter mixed with 0.5% MC(methylcellulose)

Il: batter mixed with 1.0% MC(methylcellulose)

I1: batter mixed with 1.5% MC(methylcellulose)

IV: batter mixed with 0.5% HPMC(hydroxypropyl methylcellulose)
V: batter mixed with 1.0% HPMC(hydroxypropyl methylcellulose)
VI: batter mixed with 1.5% HPMC(hydroxypropyl methylcellulose)
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15%_/] v &= ;dy].o].o:] x«h: ,,47] ko /RHE _/I:
v‘f‘i‘rr%k 2 FF/% #AsE5H 52 ZXé st FAEA
< vlw3 A= osy 2ok
1 AEEX~ FEAE H7I HAN=S] Aes &
S wmElste] Asiglal Hrbel| vlEste] St
Aok Y HI7EEFolA HPMCO vt MCo] = =
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Az o As(@S5)d gt HA9=2] coaing’dol 4
S FolA HPMC 05%H7F-9] coating’del 7P =
AT

2. Ao FREAAGTEFN FHES AL 29, F
BEHGS th274(45.69%) < MC 0.5%(47.36%) < MC
19%6(48.55%) < MC 1.5%(49.59%) < HPMC 0.5%(51.49%)
< HPMC 1%(53.72%) < HPMC1.5%(56.45%)%] <o &
Z7lal o, Tk thETH(15.49%)> MC 0.5%(15.44%)
> MC 1%(15.25%) > MC 1.5%(15.05%) > HPMC 0.5%
(14.69%) > HPMC 1%(12.62%) > HPMC 1.5%(10.03)2]
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