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ABSTRACT

This study evaluated the effects of dietary fiber extracted from rice bran on the chemical composition, cooking characte-
ristics and sensory properties of emulsion type sausage. Sausages were produced containing 0%, 1%, 2%, 3%, and 4%
dietary fiber extracted from rice bran. The negative control had the highest fat, cooking loss, CIE L- and CIE a-values. The
sausages containing rice bran had higher moisture, ash, pH, and CIE b-values than the control. Sausages with 3% rice bran
had the Jowest cooking loss. Sausages with 4% rice bran had the highest hardness and cohesiveness. There was a significant
difference among the emulsion sausage samples with respect to sensory properties, with sausages containing 1% and 2%
rice bran having a higher overall acceptability than the other sausages.
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M B st glom Fozm® Al F7FL Ao|th(lee et al,
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Ginés et al., 2004), FAZT(Lee er al., 2004a), 2E
(Lee et al., 2004b), BQ7 7R D (Lee et al., 2003), 3
o]&2](Truhan ez al., 2005) TolA 2o)ld{E & AA)
8t ARgslal glout vl (ice bramel]l W A7 vl
H]g+ A o)tHChoi et al., 2007).

RS AS TASE A7)e I B EFERA
Aol 2 f-849% Fol v F/=o] 9o (Ishitami,
1980), branz-oll ThFe] Ak -3kl ol A% =
53] lipase= QIS A2 A F Fho] FE=E Ad}

= BA7E T} o]Ad o) Wil ke 30% A=
TR AZRE ALEHD Q3 70%E B2 H1ER
Ao} AEF LA AslA o2 Wt oz} 87
LEE A= EAI-O] UTHKim e al., 1997a). ©]
o 22 A4 4t EAHE As] da) = 4%
A vE 9 3 ARSI AE A2 FES
FI7PIRIE EY 4 AvHLee and Moon, 1994).

wEka B Ao tFdk 272 v)g 5 2o
f+ EFES AVIste] #7318 2Ax9) 22 EAL 24}
3l 7154 AAA e g v &8 FisAdol e
A3tz shHoh

HEHd
[= |

=

p

0|z =& 4ojYdw EgE M=

7} 3% Ao)df TFEL ARE Kim 5(1997b)
o3 Wy o2 YTt =4 2Fol| AAG v oldH
28.32%, TA 12.39%, A 20.36%, 5 12.18%, 3)E
8.79%y= At vde] QHA3E sl E2-71(TCR-
500E, Lucky E&G, Korean)E o]} 120°C, 2087+ &
A2Isted, 48l (viw)S] hexaned 713F & RE7|ol| A 244
7 B FE, ARt mizhge) Aue AAsI). &
A" WL deoA AT F v FF HoldH &
FE AZE A% AEE ASSH 24 3 1323 1)
ZFAIE 150 goll 0.6% termamyl(type LS. 120 KNU/g,
NovoAh) 1 LE 71314 95°CollA AH oz ekl
INZE Bt HEAIZ F 7HAIE AMEE] A3l ok &
AR #ell(viw)®] B2 33) FHSFATE AR AL
Aoz W7t T 4fj(viw)e] Follehd-g 71ske] o3
3ol FALE FEE & 50°C2] EE7Z7)(Enex-Co-600,
Enex, Korean)ol| 4] 244)7F AZ3 o} 238k 50C Q)
Ao Bastax] ARSIt AlZE v & Aol
r EFES] GNHEREE Aol adF 53.27%, T 22.99%,
A} 4.37%, T8 12.78%, 3153 7.41%°)9c).

TAME U RS 241X HE
B A% A8 E5e A% A FS5HLS T 7

ki

@ Ao £F F A7) AuE T W BN
ARolg ARSI, HES A AAZHE

HE57 AW 242 8 mm plate® F-3fst] ARE-
BtAT. AAIA] FEEL silent cuatter(Cutter C4 VV,
Sirman, Italy)Z ©]-8-3l] DB 5(50%)S MEeFEA 27
(1.5%), phosphate(0.2%), V|7 2 Aol df EFE(1%,
2%, 3%, 4%} 5%) B FA S (sugar 0.5%, MSG 0.08%,
onion powder 0.05, garic powder 0.05%, sodium nitrite
0.01%) 53 7 AH25%) L WFQ25%)E 37181 &
AA FEES Az &, FZ7)(Swffer 1S-8, Sirman,
Italy)S ©]-8-5l) ZE}2 A o) d (approximate diameter : 25
mm)ol| FZT. S FEHEL 75°C FFE(Model
10-101, Dae Han Co., Korea)llx] 3087t 7183 & Wzt
st} AP ARSAT 3k 2AIAY 2T v
Aol f FEES F/RIA %1, ATEL A A
o)de FZHES 7 0, 1, 2, 3%} 4%A A7Ist] A

235t

il

o

% o 0

pH =7

pHE A8 5 g& AFHeI] S7HTF 20 mLA &5t
ultra turrax(Model No. T 25, Janken and Kunkel, Germany)
£ A3t 8,000 pmell A 183 A% 3 {2 pH
meter(340, Mettler Toledo GmbH, Switzerland)S A}-8-5}¢]
78t

ME EH

#38 AAA9 HEEE  colorimeter(Chromameter,
CR210, Minolta, Japan)S A8} I (lightness)s }E}
Y& CIE L3, A% (redness)S UJERE CIE a3t 3
A2 (yellowness)S WFER= CIE bgks 2zt 33] £33}
A}, olufe] FFAS 1.3ko] 97.83, aZko] -0.43, bgko]
+1.9821 calibration plateE FTO 2 AME-3ITh

7122 (Cooking loss) &H
7V87 ke 3re Sz L5 8 75°CE HAS 3 Ze)

A Aol 18 #318 £AA ABE 3087 A8
F o] 3093 g @ F RAE 24590k ol 7}
GUFE e Aol slsted Fakn
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7 A 2 - A § 5

) = e x 100

=¥H(Texture properties) &3

248 T Aol 239 NBE 75°C] e
Z WellX 3087 718 F AL0A 3087 gk &
Texture analyzer(TA-XT2i, Stable Micro Systems, UK)E
o83t FAHAUE WIF F XNBE T/ 25 mm=
2} plate T4 BYsA 2 T ¥ 8 ERY curve
£ o83 ¥4 Alxkek] hardness(AE, kg), cohesiveness
(&34, springiness(B&4), gumminess(74, kg), chew-
iness54, kg) 52 73} olwlo] B4 ZAL maxi-
mum load 2 kg, head speed 2.0 mm/sec, 0.25 @ spherical
probe, distance 10.0 mm, force 5 gO & A3t}

B

7HE A {3 2ARAE AT FAZ Aokste]
THEE 99 panel 29U FASt 2 AT WE A
(color), FW|(flavor intensity), ZZ)7}(texture), TFZA]
(juiciness), ZAH Q] 7] = (overall acceptability)el] T3}
717k 104 o g HHYsla O HExe et vlws)
At 3k AR A, Fv), e, OFA 2 A3
A 7IEEE 108L 7P S5sta, 13 vy Qoke £

2 g vehidc

U E

SAEAL SAS program(Statistics Analytical System,
USA, 1999)¢] GLM(General Linear Model) procedureZ
St 48193, Al 77kl B#7E vlE Duncand)
HdgE B3t o 2 (p<0.05r 2SI

43 4 nF

i = S IR S T

Table 12> 77 & 2oldf E3HE vl = &
3y 2N AR B EAFAE Hwd Rold. B
FFe W27} i FE Ho)AdR 2%} 3% HE)TR

o fgHo= =gton 49 Xl 7Y whe K
2 JeERATH daAgaRe gzl Hls) 3% XelT
4% ATt fFejHez @A Yeldth Alsteke
HEzT7) FoH oz 7 =A Jeltow, m7 4o)A
T+ FEEY Vil BoldS5E AgEke Yolx|e
Aoz Uedth. 3EFe vzl vls) AelTEo)
= Jeon, 4% A FoA EA4 Jeiou el
€ ells TP UEREA] G3ith o)de] AWkE 2
283, 1318 2R A7 v 5 Holdwe &
Fol 3% o H7HE AS- RG] GolRar, 3 n|
7 Aol R Areol SvkehE AW Aasigon, 3
332 2718190} Fernandez-Ginés 5-(2004)%} Turhan
52005)8] AgtellA A FFold Aol RS it
FEo] Yol SRge] okl a o] B o
T} FARBIYT. T3 Huang $(2005)2 313 meat-ball
oANA Holdfre] Hrlgol SRR Aukgtgko] 7hAask

oL stk

pH, 4= H|1

1 F2 AoldR EFES IR /38 2A1AY
pHol MEE Hlwg E4Z437)= Table 29 2t} Parkd}
Kwon(1998)2 pHE SA1F-2] B35ty A2 FoA 7}
& 718A0Y, 59 B4y, AR, dx, 23, A,
227 Foll IS vIHtha AT #3138 24R¢] pH
< W27 B2 AR 9 Jepden, AHTs
Zolle FolA Ael7h YehiA] Edtt. AR meat-
ballol| 4] wheat bran®] H7}gFo] S7182 pH/} Eob)
o3 31 31(Yilmaz, 2005), rye branS 3713+ meat-ball)
pHE 7ol Blsjx He7Eo] FobAthal sttt
(Yilmaz, 2004). 12t} Yilmaz®} Daglioglu(2003)E meat-
ballo| X} oat brang- 7}l AT iz} X g7 2}
o7} YTk 3l B 233 vE AxE el

OF 79 v & Ao)dd EFES Wl
Azg 738 2AX M2 =243 A= Table 29
2t BEE Uehe L3k izt ATEd) vs)
A FolHog F3om(p<0.05), HETE Tl olr}
YERA] 33k TH(p>0.05). t27e} vlwsle] Ae7se]

Table 1. Proximate compositions of emulsion type sausage formulated with various levels of dietary fiber extracted from rice

bran
Dietary fiber levels extracted from rice bran (%)
Parameters Control
1 2 3 4
Moisture (%) 59.01+0.38¢ 59.32+0.395C 59.63+0.214B 59.85+0.274 58.29+0.45°
Protein (%) 22.31+0.73* 21.71+0.26A8 21.96+0.404 21.26+0.748 20.44+0.29¢
Fat (%) 25.99+0.85% 25.00+0.748 23.73+0.43° 23.42+0.63°P 22.75+0.82°
Ash (%) 1.87+0.128 2.07+0.19% 2.18+0.05* 2.19£0.154 2.22+0.11%

All values are mean+SD.

AP Means in the same row with different letters are significantly different (p<0.05).
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Table 2. Comparison of pH and CIE Lab attributes on emulsion type sausages formulated with various levels of dietary fiber

extracted from rice bran

Dietary fiber levels extracted from rice bran (%)

Parameters Control
1 2 3 4
pH 6.46+0.188 6.56+0.09* 6.59+0.094 6.61+0.074 6.60+0.06*
CIE L value 68.49+1.354 67.02+2.458 65.20+1.58 66.68+2.985 63.41+1.138
CIE avalue 6.73£0.92% 6.32+0.79"B 5.94+0.238¢ 5.56+0.40° 5.67+0.58¢
CIE b value 9.02+1.23P 9.98+1.31°P 10.33+1.105¢ 11.21+1.2448 11.59+0.994

All values are mean+SD.

AD Means in the same row with different letters are significantly different (p<0.05).

Lgkol 2& AL v} 35 2ol g &9 Mol o)F7)
W& iAoz gzl vty grr) ojFH4x
Ao Bt} Fol& HIE YIS SAFANE &
=7} Yol ol 3192 m(Turhan ef al., 20035), walnutS
AR AT SAZNAAE WEr) B vepdcia 3§t
AT}(Jimenez-Colmenero er al., 2003). AT E JeEh)=
adh2 E2TRT 2%, 3% 2 4% HZTE0] A vE
Bt Slo)E8 HARE F71SE SAIFNA do)Esl
o] H7lFo| /18 ,E AMnr) Yolxs AME By
to] B AF¥ Axstg i Turhan er al., 2005). 22
Mansour® Khalil(1997)= wheat bran2 7} S-A|Z2]
A= 279k Ayt f2H zteol7t vehdA]|
S}HAL 3FF o™, Kim 5(1997c) v FF5 Ao)d4
£ A1 Spollim v Hrigke] S18RE FHA)
T UKL Bauste widle] d9E Jehfqd.
FATE e bgkd v 2o dR-9] Hrleke] Z7)
e ZolAe A U 4% ATl 11.59
2 7 =& & JeEMIAY Yilmaz(2004)E rye bran
£ A7 SAEANA Hrlge] Fy1dsE ey} &
71 S eI oW, wheat brang 715 SAIE
AT FAET} kAshe A4S YERo(Yilmaz, 2005)
£ 237 e AFe Yehiiigh

ez £

Fig. 12 7173 & 2o)dR/E A7l 783 22A9
Tholt}, 7}Q7 RS ThET(8.81%)%}
Aol dRE 7S AETE0] frodez
wgkow, mik Mol df 2% AL 235%= FHERH
o] 7} Bt} (p<0.05). Wheat brand H7}3 SA|Zo)| A
wheat bran®] 7}eFo] wold4E HE7 0| A
I (Mansour and Khalil, 1997), oat bran, rye bran, wheat
brang F718F A A meat-ball X E 7D 7gko] 7H43%
o 3t B A FARF 23S JERNATH(Yilmaz
and Dagliogly, 2003; Yilmaz, 2004; Yilmaz, 2005). 30|
£ A58} HE HEE R SAFINE 7SR
Fo| A3tk 31 tHAleson-Carbonell et al., 2005;
Turhan et al., 2005). T=3F 2% A&7} 3%} 4% A2+

12
10

Cooking loss (%)
S N s N

Control 1% 2% 3% 4%
Treatments

Fig. 1. Effects of various levels on dietary fiber extracted
from rice bran on cooking loss of emulsion type sau-
sage. “* Means in the treatments with different letters are
significantly different (p<0.05).

Hoh 7hezbgol e AL AR o] Aot A
7he 23y s B £ Aele] AgEo] oA
o ZH FR &2o] dojy Ao E ALEE 1, Ferndndez-
Ginés 52004y Ao]ide] H7pakol HsiAl 71
5 AR FEEe] FasiiTial st & Astet
AT

24 55
% R Aoldh ERE BARS Delsl Azd

5348 aAxe] BAL =43 A= Table 37 2Th
Howard(1987)= 2% E4& &84 S99 93] xpht
A T AY F402 FAEE ANk g4 Aol
<15 L o] PA G R B B = eV i g o S B P T
S(hardness)= HZ77}F 71 SA JERG O W, BiF Ao
A shgo] FETE ARt Sk AEE JE
o] 4% H@TFlA 038 kg2 & 7P B2 S Jehig
o 52 ] HoldfE VIR SAFAAE 72 F
¥je] Hrigre] FU1EE Axrt FUbevkaL S
(Lee et al., 2004a), & F 20| d/E A7k #3818 &
AR M E Hrheo] S5t wet Bxrt S71sl v
3l (Lee et al., 2004b), ¥ AAF FARE AFE Rl
At €= A (springiness), 773 (gumminess) 3 A FA4

(chewinessy T2t} AEltol A Fo]&Q1 Zpol7} vie}
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Table 3. Comparison on textural properties of emulsion type sausages formulated with various levels of dietary fiber extracted

from rice bran

Dietary fiber levels extracted from rice bran (%)

Parameters Control
1 2 3 4
Hardness (kg) 0.32+0.03¢ 0.34+0.055¢ 0.35+0.03"8 0.37+0.0348 0.38+0.042
Springiness (mm) 0.96+0.02 0.9410.03 0.97+0.01 0.96+0.03 0.95+0.03
Cohesiveness (%) 0.43+0.038 0.50+£0.068 0.48+0.084B 0.49+0.047B 0.520.05*
Gumminess (kg) 0.17+0.01 0.17+0.02 0.17+0.03 0.18+0.02 0.19+0.03
Chewiness (kg) 0.16+0.01 0.16+0.03 0.16+0.03 0.17£0.02 0.18+0.03

All values are mean+SD.

A€ Means in the same row with different letters are significantly different (p<0.05).

VA eE3ko ), 87X (Cohesivenessye- TIZETS}F 4% AT
T AplellA frof 2l Alols el Mittal®} Usbourn
(1985)= SAIEFS] 4 54L& o] IAe B,
731, 2384 78 B YY) FHA Foll A v

=HAL Sk

#55 §4 b

% 2 Aoldh EFE Hrie 2eskd Ax3
318 AA1A19] A(color), FH|(flavor), % (tendemness),
543 (juiciness), AAZQ] 7) & % (overall acceptability)s=
Fig. 2¢} 2tk 73818 X M3 Axe 4% AYF
o} Blardted 1%9} 29X B 77 fHor B2 HT4E
o vt o= zho)7t vehdA gt Fvjg o
FAL dET B 2% A7t we A5E ugtew,
AAHR] 715we diz7e} vlnste] 1%} 2% AT
7t 15583 16740 71 w8 FFE Uit o)tk
A7 54 WM 1%} 2% HEF7t dET7e tE
AYTERY fFHo s g8 HFE gt) o1&

ss . p A
juiciness tenderness

|_-o— Control

Fig. 2. Sensory properties of emulsion type sausages formu-
lated with various levels of dietary fiber extracted
from rice bran.

—4—1% 2% 3% 4% |

HIg F7Ig SAFL FolEd #9 1% MYt &
SAoT =2 HIIE HEQLO W (Turhan ef al, 2005),
Ferndndez-Ginés 5(2004)2 SA4|1F< €& ¢Hl=E 7}
S S 5% HE =S H71EE AAIRNA A
AFR 7|Z=7t F& AFE AUTIAL stHon, o= 4
ToA 2Fel Ao dRE F/skd #5H 540 $7t
3ok B 5] Q)= Jiménez-Colmenero et al., 2003;
Somboonpanyakul er al., 2007), °]& FA]o] E2 2]o]A
E SAT Ao zH H=E =4 A8 4
ARl SN AR 953 SAFE AT 5
7] wjE-o]th(Lee, 2001).

kO

(=] 3
=

2 97 v F2 Holdh s R 4319
AR olseh B WA A £4E ARG

38 2R FRAFL v F= AMERE 2%
ok 3% H7I%E ATl frelHoz wgron, Agd
< dlE&T77F 7w Aol g Akl &
7kl Wt G vebgteh. wid g dizTt
Ueptot, SR ege ool sl A7) =4 W
BT, 7FE e diaTel viste] A2lEe] WA U
Eiskom, 2% AHe|T7t el o 7MY B Tteuwe
UERIH. 2A1X19] pH, BEs} Hd=s 277} A
7= vlast w4 debsor, Jd=E v 4ol
o] Arlgo] S7184s w2 32 Yehiis. E49
A 1 Aoldfre] kgl 7S 28 A=S
YR, 98, A4, Ae4E B2 ATl frol
AL A7t YehtA] Gkek. ¥rsF 548 A3t AR
A BIET, 1%, 2% B Holdf W =& g
Lgren, Fv), B 3 AAHR] 7ssdA taTet
Rliste] 2% H2l77t fefH o' 7P 52 A g st

T, A3H AR BIF FE Holdh EdEE
s olseb 3 AeHow 93 SAEE Ax
& 5 glon], 7IeA KR dE vlde] &8 7k

< eI



DIZ0IM &5 MoMG} A7t QB AAXI0| EX EXMo nlkls FE 19

#Ate 2

B a7 2007d FE08H FASAI ALY A
@AM E: 20070301-033-006-001-01-00)°]) o)) o]Fo=A
Zo]™, Brain Korea 21 X AAIFo 2 3o o]d
A=Y

10.

11.

12.

¥

1

Ho
rer

. Aleson-Carbonell, L., Ferndndez-Lépez, J., Pérez-Alvarez,

J. A., and Kuri, V. (2005) Characteristics of beef burger as
influenced by various type of lemon albedo. Innovative Food
Sci. Emerging Technol. 6, 247-255.

. AOAC. (1995) Official Methods of Analysis of AOAC. 16th

ed. Association of official analytical chemists, Washington
DC.

. Chin, K. B., Kim, W. Y., and Kim, K. H. (2005) Physico-

chemical and textural properties and antimicrobical effects
of low-fat comminuted sausages manufactured with grape-
fruit seed extract. Korean J. Food Sci. Anim. Resour. 25,
141-148.

. Choi, S. H. and Chin, K. B. (2002) Development of low-fat

comminuted sausage manufactrued with various fat repla-
cers similar textural characteristics to those with regular-fat
counterpart. Korean J. Food Sci. Technol. 34, 577-582.

. Choi, S. H. and Chin, K. B. (2003) Evaluation of sodium lac-

tate as a replacement for the conventional chemical preserva-
tives in comminuted sausages inoculated with Listeria
monocytogenes. Meat Sci. 65, 531-537.

. Choi, Y. S, Jeong, J. Y., Choi, J. H., Han, D. I, Kim, H. Y.,

Lee, M. A, Sim, S. Y., Paik, H. D., and Kim, C. J. (2007)
Quality characteristics of meat batters containing dietary
fiber extracted from rice bran. Korean J. Food Sci, Ani.
Resour. 27, 228-234.

. Cofrades, S., Guerra, M. A., Carballo, J., Fernandez-Martin,

E., and Jimenez-Colmenero, F. (2000) Plasma protein and
soy fiber content effect on bologna sausage properties as
influenced by fat level. J. Food Sci. 65, 281-287.

. Ferndndez-Ginés, J. M., Ferndndez-Lépez, J., Sayas-Bar-

bers, E., Senara, E., and Pérez-Alvarez, J.A. (2004) Lemon
albedo as a new source of dietary fiber: Application to bolo-
gna sausage. Meat Sci. 67, 7-13.

. Howard, R. M. (1987) Food texture (Instrumental and sen-

sory measurement) Marcel dekker, Basel, New York, pp. 3-
34,

Huang, S. C., Shiau, C. Y., Liu, T. E., Chu, C. L., and Hwang,
D. F (2005) Effects of rice bran on sensory and physico-
chemical properties of emulsified pork meatball. Meat Sci.
70, 713-619.

Ishitani, A. (1980) Oryzanol antioxidant for food. JPN.
Kokai Tokkyo Kobo. 8050. 094.

Jiménez-Colmenero, F., Serrano, A., Ayo, J., Solas, M. T,
Cofrades, S., and Carballo, J. (2003) Physicochemical and
sensory characteristics of restructured beef steak with added

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

walnuts. Meat Sci. 65, 1391-1397.

Kim, Y.S.,Ha, T. Y., Lee, S. H., and Lee, H. T. (1997a) Prop-
erties of dietary fiber extract from rice bran and application
in bread-making. Korean J. Food Sci. Technol. 29, 502-508.
Kim, Y. S., Ha, T. Y, Lee, S. H,, and Lee, H. Y. (1997b)
Effect of rice bran dietary fiber extract on gelatinization and
retrogradation of wheat flour. Korean J. Food Sci. Technol.
29, 464-469.

Kim, Y. S, Ha, T. Y, Lee, S. H,, and Lee, H. Y. (1997¢)
Effect of rice bran dietary fiber on flour rheology and quality
of wet noodles. Korean J. Food Sci. Technol. 29, 90-95.
Korean Food Industrial Association (1997) Food Standards
and Criterions: Meat Product. Korean Food Code, Seoul, pp.
225-229.

Lee, J. R, Jung, J. D., Hah, Y. J,, Lee, J. D., Jin, S. K., Lee,
C. Y, Sung, N.J., and Do, C. H. (2004a) Effects of addition
of citron peel powder on quality characteristices of emul-
sion-type sausages. J. Anim. Sci. Technol. (Kor.} 46, 849-
858.

Lee, J. R., Jung, J. D., Hah, Y. J,, Lee, J. W, Lee, J. L, Kim,
K. S., and Lee, J. D. (2004b) Effects of addition of mugwort
powder on the quality characteristics of emulsion-type sau-
sage. J. Anim. Sci. Technol. (Kor.) 46, 209-216.

Lee,J.R., Jung, J. D., Lee, J. 1, Song, Y. M., Jin, S. K., Kim,
1. S., Kim, H. Y., and Lee, J. H. (2003) The effects of emul-
sion-type sausages containing mulberry leaf and persimmon
leaf powder in lipid oxidation, nitrite, VBN and fatty acid
composition. Korean J. Food Sci. Ani. Resour. 23, 1-8.

Lee, Y. H. and Moon, T. H. (1994) Composition, water-hold-
ing capacity and effect on starch retrogradation of rice bran
dietary fiber. Korean J. Food Sci. Technol. 26, 288-294.
Lee, Y. T. (2001) Dietary fiber composition and viscosity of
extracts from domestic barley, wheat, oat, and rye. Korean J.
Food. Nutr. 14, 233-238.

Mansour, E. H. and Khalil, A. H. (1997) Characteristics of
low-fat beefburger as influenced by various types of wheat
fibers. Food Res. Int. 30, 199-205.

Mittal, G. S. and Usborne, W. R. (1985) Meat emulsion
extender. Food Technol. 39, 121-130.

Park, H. L., Lee, M. H., Yoo, I. J., and Chung, M. S. (1992)
Effect of vegetable oil high in linolenic acid on quality of a
low-fat chicken sausage containing ginseng. Korean J. Anim.
Sci. 34, 370-376.

Park, S. W. and Kwon, S. K. (1998) Sensory characteristics
and tenderness of boiled beef by addition of the Bark(Morus
alba Linne). Korena J. Food. Nutr. 11, 580-584

Park, S. Y., Chin, K. B., and Yoo, S. S. (2005) Flavor com-
pounds and physicochemical properties of low-fat functional
sausages manufactured with chitosans during refrigerated
storage. Korean J. Food Sci. Ani. Resour. 25, 285-294.
Pearson, A. M., Asghjar, A., Gray, J. 1., and Booren, A. M.
(1987) Impact of fat reduction on palatability and consumer
acceptance of processed meat. Proceed 46th Ann. Recip.
Meat Conf. 40, 105-114.

SAS. (1999) SAS/STAT Software. Release 8.1, SAS Institute
Inc., Cary, NC, USA.



20 SITZAAIZSISX| 287 H[15(2008)
29. Somboonpanyakul, P., Barbut, S., Jantawat, P., and Chinpra- Meat Sci. 67, 245-249.

30.

31.

hast, N. (2007) Textural and sensory quality of poultry meat
batter containing malva nut gum, salt and phosphate. Food
Sci. Technol. 40, 498-505.

Turhan, S., Sagir, I., and Ustun, N. S. (2005) Utilization of
hazelnut pellicle in low-fat beef burgers. Mear Sci. 71, 312-
316.

Yilmaz, I. (2004) Effects of rye bran addition on fatty acid
composition and quality characteristics of low-fat meatball.

32.

33.

Yilmaz, I. (2005) Physicochemical and sensory characteris-
tics of low fat meatballs with added wheat bran. J. Food Eng.
69, 369-373.

Yilmaz, I., and Daglioglu, O. (2003) The effect of replacing
fat with oat bran on fatty acid composition and physicochem-
ical properties of meatballs. Meat Sci. 65, 819-823.

(2007. 11. 15. H4/2007. 12. 31. ZHEH)



