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Effect of y-Oryzanol on Lipid Oxidation, Color, Texture and
Sensory Properties of Pork Sausage
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Abstract

High purity 7 -oryzanol was obtained from rice bran and added at 0.05%, 0.10% or 0.20% (w/w) to pork
sausages. Sausages containing 7 -oryzanol showed higher CIE L* and a* color values than the control (p<0.05).
Sausages containing 7 -oryzamol had significantly lower hardness and chewiness in textural properties than the
control (p<0.05) when determined by Instron testing machine. However, there were no differences in cohesiveness
and springiness between the control and the sausages containing 7-oryzanol. Sausages containing >0.05% of
7 -oryzanol had significantly lower thiobarbituric acid reactive substances (TBARS) values than the control since
12 days of storage when sausages were aerobically stored at 4T for 18 days (p<0.05). Thus, 7-oryzanol may

have a potential application for the sausage products to inhibit lipid oxidation when used at >0.05%.
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FAkstA o] Fhdo] Zres] a7 %3 JiTh

o) Ze ZuE o Yrle v FUER AFE Tl
F3 @A, A, ZF vela $7]4o] FHEHA o
gloi(Ishitami, 1980) A& F2 7[IEALRE R o] 5o g
oy dajele A 7isAdel dEAWHA Rtz RE
AR e EIFHEH 2L vERE FE519 71548 4
F oA Ee odFoed o &t e Ayt FEE L U
(Hwang and Chung, 1996). £3] n|7t &5 £2 744
2 7-28AES AF D ooFEolA Ak Ao R
oA AR T8 4L 7RE 9T e (Xu
et al, 2001) Z 2o 2FAAelN T IISA T 23]
2] A ikl AEE AMgete A7 HEA B34S E7]
A ZHEFA THSuh et al,, 2005). 7 -2 B A=L triterpene alcohol
9] ferulic acid ester®} sterol®] &3}E-ZZA{ iron-driven hy-
droxy radical &4l &I A EAHNE A ikt &
XS A wgtom(Duve and White, 1991), Fol4{%= hypo-
cholesterolemic activity7} ZAME v} 9 th(Nicolosi et al., 1993;
Rukmini and Raghuram, 1991; Seetharamaiah and Chandrase-
khara, 1989). T3t | EFHE A K71 wokolx &
AR 7L Bo] ATE HA P EE 2HE RIRER
ol sl Re FRAPES FEI Pt ZAE AP E
7} F}e}glo](caraway)>A | X|(sage)>F 7} (cumin)> = =1} (rose-
mary)>Z 2 H(clove) £ 08 448}t Fab7 Jlvhar dE ARt
(Kim, 1996) 227}2]E H| &3 o]2|g 3R EL 7HAC] 1
7RIHT 7} 3els Efe] dAZE AUAA Asive 232
2 QI8 ARgo] A|gE|o] sith. 1 o]9fo= FleM e %
A, &uiAL, 170} BY, 8ZF, AV, 22 T 528
o] gitslgo] #1E vk JATHKim, 1996).

ueEts £ A7 AL nF o2 Y &3 -8Rt
B8 AR AZRA] A7Vet Al Ee X e FAE Z 9
o|3}8td, T BG4S Lot nA s HIUoh

B A70) A48 7-2:28AHse AV ol 599
Tol8k WO BHE 2 S(2001a, b)e] HPH(ZE 97%)o]
wEl EE(95% T2 FEFIY AR, ke
Sigma Chemical Company(St. Louis, USA)ol|A #+43F ¥5
F v-282HE099% T£E)& o83t Flsiqirh
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2 WL, A48%E@), FME(b)E CIE(Commision Inter-
nationale de Leclairage)3te. 2 =% stk

=3 &4

Ax, &84, 2343 2 434 Instron Universal Tes-
ting Machine(Model 4465, England)2 o] &3to] F-231it}
AAA] ABE 3 om A2 AWste] load celle 1.5 kg,
puncture diameter+= 8 mm, cross head speed= 120 mm/min
o 27eM &H3lE N2FE T 2 A FER 203
WEd AAE Hste] AHEEIITH

g At &3

Sausage2] A% 4F3}== modified Rhee(1977)0 F3}q
ZHah o) ua} 2389t} TBARS £4& ¢sld A3 0,
6, 12 2 18U &} &AM A A|BES AW food processor
E o]83ted 183t AEF o 20 g4 AFH sk BAEII2
™, A FFA] diazonium G| FFE& WAF] H8k
Zipser and Watts (1962)2] #i ) whg} sulfanilamideE 37}
&9tk TBARS 32 %454 (530nm)(Beckman DU- 65,
USA)E o] 8-8le] 24519 21 mg malonaldehyde/kg sample
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Ay BAL SAS Z2713(1990)9] General Linear Mo-
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Table 13} 23trh. & AlFell Axd AR SR 3
o oF 15 % FFo]Y T A|HFEHEES oF 16% FFo|om,
ATl AEEF doM FYAHQU Aole gle AL

2 UERTHp>0.05). o]} 22 YES8-E o) &dk] Az
AR ] AEE s £ A 7 eeAksg AU A&
A7 H7VA e R vlmeted L gto] ¥3 a
Fe ooz e HH(p<0.05) b’ Fe A7} glE
o2 JePgti(Table 2). Zn} Lsg H7IgE 2£A1A]
o 23 B4 2AA 2232 0.10% % 020% H7het
2AA 7 27 vwdld Az 2 dyae] wten
(<0.05) &34 2 @84 o4 Aol7t flE R
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Table 2. Color properties of sausage products containing

different percentages of 7y -oryzanol
CIE
L a b

Control 73.75° (1.09)  10.24° (0.28)  7.27 (0.18)
Oryzanol

0.05% 75.17° (030)  1031° (0.19)  6.90 (0.14)

0.10% 74.47° (0.49) 1041® (0.16) 7.44 (0.66)

0.20% 75.69° (0.73)  10.62° (0.11)  7.28 (0.17)

® Means within a column having the same superscripts are not
significantly different (p>0.05).
" Standard deviation.

UEeRGTHp>0.05)(Table 3). L& 7o} 22 lsg A71E &
SEAIAE 3714 PJo2 FAEte 4TA 1843 A7t
A} A% 27l AT 277t TBARS 3ol -f-2
HQ) Ao]Z Wolx| ghgtort A 2UARE QAL
0.05~0.20% H7}3F AR 7F 2+ vlwdle] fojdo
2 %2 TBARS #h& eI Tp<0.05)Table 4). A4 18Y
Aol LFAES 020% F71e A7 2T 2 e
HelTel vlwate] 7P w2 TBARS @<= UERASITHp<
0.05). Kim S(2003)& 23] 8 shE](=]% 28.7%) AZA]
7 -oryzanol¥} @ -tocopherol&- 50 ppm#] 1‘?}6}0:] H7FHA
1} y-oryzanol™} ¢-tocopherol& Z}Z}t 100 ppm E A 718 e
GAtA & H7ISHA] @2 tl2TF9} 8| 4TlA 747t A
oA QRS 2H T 23 A7)
100 ppm A7} @3 F7r NZ2F 2y -oryzanold} a-toco-
pherol-& 50 ppm EFHd Hrhe Al FuTk feHoz
2o TBAZHS Uehyttn Eustathp<0.05). A7t S
do] AFAF o]F|E 7y-oryzanold 100 ppm H7gF 2
=& JE]= a-tocopherol & 100 ppm 713} 2] 7o} w53
o it E3E JERTin Busisich Kim $(2003)

e3¢t 7 -oryzanol <

Table 1. Chemical composition of sausage products containing different percentages of y-oryzanol

Protein (%) Moisture (%) Fat (%) Ash (%)
Control 15.62" (0.39)" 65.94 (1.01) 16.85 (0.63) 1.45 (0.07)
Oryzanol
0.05% 15.77 (0.41) 65.79 (0.88) 16.92 (0.71) 1.43 (0.06)
0.10% 15.51 (0.51) 65.68 (0.65) 16.57 (0.45) 1.26 (0.07)
0.20% 15.72 (0.24) 65.56 (0.74) 16.74 (0.59) 131 (0.05)

* Means within a column having the same superscripts are not significantly different (>0.05).

" Standard deviation.
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Table 3. Texture profiles of sausage products containing different concentrations of y -oryzanol
Hardness Cohesiveness Springness Chewiness
Control 1.68° (0.12) 0.64” (0.09) 4.13% (0.87) 1.06° (0.12)
Oryzanol )
0.05% 1.52° (0.10) 0.67" (0.10) 433" (0.59) 1.02* (0.14)
0.10% 1.59° (0.09) 0.59" (0.09) 4.41° (0.66) 0.97° (0.03)
0.20% 1.51° (0.23) 0.67" (0.14) 4.17° (0.76) 0.98" (0.11)

® Means within a column having the same superscripts are not significantly different (p>0.05).

" Standard deviation.

Table 4. TBARS values as related to total sample for sausage products containing different concentrations of 7 -oryzanol

aerobic packaged and stored at 4T for 18 days

Storage days

0 6 12 18 Overall mean

Control 0.67 (0.02) 0.72 (0.02) 0.90° (0.09) 1.01° (0.03) 0.82° (0.14)

Oryzanol 0.05% 0.69 (0.02) 0.70 (0.01) 0.76° (0.05) 0.80° (0.05) 0.73° (0.06)
. 0

0.10% 0.69 (0.03) 0.71 (0.02) 0.74° (0.04) 0.74% (0.01) 0.72° (0.03)

0.20% 0.69 (0.02) 0.68 (0.02) 0.68° (0.03) 0.70° (0.05) 0.69° (0.03)

® Means within a column having the same superscripts are not significantly different (p>0.05).
" Means over storage were separated using the mean square of the product-by-storage time interaction was significant.

" Standard deviation.

£ 7ivl e8]A=o] a-tocopherol BT} irone.2 3%+ hyd-
roxyl radical H/dol t] 3 AAA & st Bmd}
ATt AW AR RATE R {2717 A EE o] fElvle
2338 Auhatka} vhe-3led hydroperoxide® ¥Astm X|wt
Avglabg o] A meA| (propagation step)oljA] ThE RE]7E
A3 8HA = =l (Cuppett =, 1997) ZHa} 2ejxlEe] o9} &
< FrkatE 2 vl eelAlEe] 1 phenol groupl )3}
E hydroxyl groupo] F4 FR}2A Wk o} 7 E
radical A|AA] G&o] 7|Ashs A= BLIct &9, &553

7hl A 2elAtEE HUKeE DA = MUk g2 dET
o} Wlsste] g), A B AR 7]15«% k]
APl & HolA] gkskort, 28jAREE 0.10% 2 0.20% 7+
g AR 7F 2T} vlwete] thEAo] fYHeE w&

o2 JEGTHp<0.05)(Table 5). Kim 5(2003)e] B0
oJ31E y-oryzanol-2 HArlsld A 2d B L HEE 4T
ol A} 7U7t A7FEHA Al (warmed over flavor)E &7
3 A3} A7} 2 o] FHE] 7-oryzanol B @ -tocopherol®} 7t
< FAAE A ATt FAEAE HUkeA &

Table 5. Sensory evaluation of sausage products containing different concentrations of 7 -oryzanol

Flavor Juiciness Springness Off-flavor Overall palatability
Control 4.77 (0.87) 4.09" (0.97) 4.27 (0.94) 1.27 (0.55) 5.14 (0.89)
Oryzanol
0.05% 4.63 (0.79) 420™ (0.85) 4.27 (1.03) 1.40 (6.59) 4.86 (0.94)
0.10% 4.05 (0.79) 4.86" (0.77) 3.95 (0.99) 1.28 (0.63) 4.59 (0.67)
0.20% 4.22 (1.15) 4.54" (0.86) 4.46 (1.01) 1.23 (0.53) 4.82 (0.66)

*® Means within a column having the same superscripts are not significantly different (p>0.05).

™ Standard deviation.
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