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Abstract

This study was carried out to investigate the effect of lipid type on the physicochemical properties and sensory score
of pork patties. The samples consisted of pork patties containing 20% pork fat (PP), 20% olive oil (OP), and 20% soybean
oil (SP). The surface color, water holding capacity, increased rate in thickness, decreased rate in diameter, rheological
properties, pH, VBN content and TBARS value were determined for the pork patties as the physicochemical properties:
the sensory scores were also evaluated. The L’ value for PP was the highest, and the lowest for OP among the samples
(»<0.05). For the a’ value OP was the highest among the samples, and the b* value of OP was lower than that of the
PP (p<0.0S). The water holding capacity and increased rate of thickness were higher for PP than for OP and SP (p<0.05).
The cooking loss and decreased rate of diameter of PP were lower than those of OP and SP (p<0.05). The hardness and
springiness of OP and SP were higher than those of PP, and SP had the highest chewiness among the samples (p<0.05).
However, cohesiveness and gumminess were not different among the samples. The pH of SP was the highest among the
samples, and the TBARS value of OP was lowest (<0.05). The VBN contents were not different among the samples. The
amounts of raw color for OP and SP were higher than that of PP (p<0.05). The raw aroma was not different among
the samples. Also, roasted aroma and taste were not different among the samples, but the tenderness, juiciness, and
palatability of SP were the highest among the samples (p<0.05).
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A T 222 AFH7F 30%E 9A ¥=F
Axstal 7] wfFel ARAES AZRD] e AR vt
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1. =8 Patty M=

=5 pattyE A|Z2317] Astd 7 AU thE Rl HIE
A 2006 1099 F2AE TS T3t 4Tl 244]
7t dEAIZl T B4 7](Meat Chopper IS-12S, Korea)o] 3A
FE 1,720 pm o2 3} 3 mmE vkt 1, HA| A=
543 22 e 3 mmE nhjsllen, AAE Ly
fHextra virgin, CJ F2]3)Ah 2 AAE FHCT 234D
' O & o] 839t E§ patty AZE 9% 92 A8 @
H7FE2] v &2 Table 13} 20} & E§ 4 73%, EH
A AW 20%, B 5% 2 A9 2%E AHUlete] Alx3 =
patty(PP), 22]B7E 20% 3713t =8 patty(OP), 1‘3]

F82 20% Zéﬂﬂ =5 patty(SP)E %] 100 go] =HE
F Az en, 20T Wil 30 FF A7FstaL
4Ce W% é_loll/ﬂ 247t & Ee & 200°CS] srE 4011*1
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Table 1. Formulation of pork patty (%)
Pork patties
Materials

PP’ op? sp?
Pork meat 73 73 73
Pork fat 20 - -
Olive oil - 20 -
Soybean oil - - 20
Sodium chloride 2 2 2
Water 5 5 5

D Pork patty containing pork fat.
? Pork patty containing olive oil.
¥ Pork patty containing soybean oil.

2. BH Mz

=& pattye] W M2 =3L& MAA|(Chromameter CR-
200b, Minolta Camera Co., Japan)Z o] &3} L' (B E), a'(H
A5) 2 b (EAE)E Jepjon, oo AP 98 o
29 %3 WA I a', b'ghe 247} 97.6, —6.6, 6.30]ATh

3. B8 oot g

=5 pattye] 222 Hofiann er al/(1982)2] HIo g =
A8t planimeter(X-plan, Ushikata 360d1I, Japan)= WS
Tota &9 FUAE FEo wHoR U oz A
Aok 71E #AF A8 T4 = 120/ HES /1Ed
< W 7t Ao FA AolE A HEEE YeERUTH

4

=5 pattye] 274 2 T4 Hil= 719 AF A L F
AE &33tn, dae v o2 JeEhATKChen & Trout
1991a).

Diameter Raw diameter — Cooked diameter 100
= X
change(%) Raw diameter
Thickness Raw thickness — Cooked thickness
= . x 100
change(%) Raw thickness

5. J|HI™ x=x|zt
5 pattye] 71214 223 2Hf9h FASA 4=, A
2, %018 2740, 15 3 S mm A2 AR A rheo-
meter(CR-200D, SUN Scientific Co., Japan)E o]-&3l =3
G} o] wlell 74 E=(hardness), ¥Hd(springiness), <44 (co-
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hesiveness), 5-3]4J(gumminess) 2 #] 2+ (chewiness)<- round
adapter 2592 ©]-8-3}<] table speed 120 mm/min, graph in-
terval 30 m/sec, load cellMax) 2 kg ZH o g =43t}

6. pH, VBN 3! TBARS

=5 patty?] pH =42 pH meter(ATI Orion 370, USA)S
o]g-3te] £33 o™, VBN - 2| EFFH(KFDA 2002)
o] 5] A&ttt 12831 TBARS 3h& A &E perchlo-
ric acid & BHT 50 ¢«Le} &7 @3tz st doizl
o] #}HE 2 mLoJ| 2-thiobarbituric acid A1} 2 mLE 7}s}a 531
mmol| A FREE Aot Yehd k& A8 kg B WHEE
mg malonaldehyde 2 A4F5lH tHBuege & Aust 1978).
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1]7]31- q.l/ﬂ ul x%xﬂz%o] 7]
FAd) sl 713 £uilike extremely)E 774, 71 o)
(dislike extremely)E 1302 8l 74 7|3 A EHOZ ¥
7FetitkStone & Sidel 1985). Z8lm Aold RE 2R
3t EAEA L SPSS program(SPSS 1999)2 o] &3t 5%
FEAA frelds AF 8T

2 o D@

?l"]‘ﬂr- #ﬂlw'] ﬂ’ﬂi T
*—H v«l 27z ‘%} AH|REE] 7|EEE HAAA —TLUHQ

S A8A)71A4) F B2 (Chen & Trout 1991b), S-A4F 172
A7 FAe 8% T4 Y F9 o]t Table 2&
SR AHPP), LB EHOP) 2 tIFH(SPE H7I =%
pattye] ®H A7Z-g ¥ ng Aotk =& Yehie L'ghe
PP, OP 2 SP7} Zz}7} 68.5, 57.0 2 62302 AR S A
7}gt =5 pattyZ} 7 B3, S ERE HIRE Ao] 7}t
B Githp<0.05). ANEE YeEE a g PP 2 SPE
1.6 2 252 B2l o, OPE 592 714 E=3kthp<0.05).
ATl b e PP} 1528 7F% =31, OP7) 12322 7}
7 B2 Aol tHp<0.05).

SA|F] M2 77|17} obd B E AR AVE §44
7} A 5o} Azo] thEA \/}E}I/}——H](Rocha-Garza & Za-
yas 1995), E 1= BE 454 2k A7EES 20% 2 5}
o B MZo] Z& Zlod FE3I o, TEA AT 4
B4 Aol a3, AEY AWE SeB&9 dFfrt o
27 Jehgch B A7 30d B $2A F 858k

fot

o34 -

_III

RN HoMN ok RAEEBAT

71838 =5 pattye] Ao2A FAAG F A2 ¥} 7t
& =5 pattye]] JeRG o2 AZAETh SAFe A2 A
3= myoglobin®] A3}e]| o]dte] Yoji}b=vl, Houben et al
(2000)2 vitamin E7} 17)9] A7ZA-L A zIckn 3t}
£ A7 2 BR HUt =5 pattye] AN =rt A fA1E A
£ 22889 F-8% tocopherols(Baldiolo ef al 1996, Matos
et al 2007)3} -2elHfol /-2 xanthophylls$} chlorophylls
ol Edez z8ste JaE n|z Aos Azttt

2. 5% Pattyo| 23, 71 Zizh 57 o &4

£ patty A2 Hrpek Ake] F{HIL B4, 719 7
&, T”ﬂ 2 A n|xe 43S FAsta, 11 AIE Table
3o JeERAQIYE. 2438 PP, OP ¥ SP7} 742} 432, 21.1
2 243%Z AR L& W7 =5 patty7h 7T E=RTHp<
0.05). 7} 7+eke PP, OP € SP7} ztzh 19.1, 29.4 2 28.6%
2 AR 71 B patty7} L E S RS A
7¥et £& pattyRtl foF o2 v Aol rHp<0.05).
aga 7t F TG IS AiRAE M PPr}

Table 2. Hunter's color of cooked pork patties

Pork patties

frems ppY op? Sp¥
L 68.5+2.4° 57.0£1.6° 62.32.1°
a 1.6+0.5 5.9+0.7° 2.5£0.7°
b’ 15.2+0.9° 12.3£1.2° 14.9+1.5%

) Same as in Table 1.

Mean+SD(n=5).

*° Values with different superscripts in the same row are sig-
nificantly different at p<0.05.

Table 3. Water holding capacity, cooking loss, thickness

and diameter of cooked pork patties (%)
Pork patties
frems ppY or? sp¥
Water holding capacity — 43.2+2.1°  21.1#1.6°  24.3+19°
Cooking loss 19.141.7°  29.4+41.5°  28.6+1.2°
Increase in thickness 247+0.9°  74+1.0°  59+09°
Decrease in diameter 24.6+0.7° 179407  16.3+0.9°

"3 Same as in Table 1.

Mean+SD(n=3).

* Values with different superscripts in the same row are signi-
ficantly different at p<0.05.
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24.7%2. -2 B-5(0P) E FHSP)E H 713 &5 pattye]
717y 7.4 2L 59%8T} fojHo Eglon, AR HAhg
2 PP7} 24.6%= OP 2 SP2] 237+ 179 ¥ 16.3%Xc} 2]
Ao EUTHp<0.05).

& &9l B8 AR Alel, 24T A X Alo], ZA
XE Afo], 2& Alo]of] Eo]l&d|(Offer & Cousins 1992), ©]
E2 pHe| W3}o me} dild o] Hate] Ay FER
246 o] F7to] Zo]Eo)(Huff-Lonergan & Lonergan SM
2005) FEo| WEHUA Eydo] Fidta, 7tE Ag
doll o ZHH(HRE) T FFDHRDS +53 o159
kel gl ZFaHle] 2o 2 WA= (Huff-Lonergan &
Lonergan SM 2005, Kovacsné et al 2006, Obuz & Dikeman
2003) 714 ke HEd s 9dEkS u|tiCohen T 1984).
B A7elA six] A& M7 £5 pattye] Byl w2
A A= SAE] dF 3HE Feprllo] 71Ee 23le] gel
o= F& JAF Aow YZAHH,
A A o] QARG S B fut
o o] §20] 1 oM et 238 Add
o 28 FAS F7ke A7l Haed AR &
FE FEle 5o o 2HZ HAALE At £
patty7} o Z1d o2 AZtEh wapx] & Ao A 4
B4 A ARSI SAEE AEE Atode 78 B
FEE gola, Ae] 2 S FANE & e dAA
A7 a7E.

3. =] Pattye| 7|AH £4

NNAHeZ 2349 7 E(hardness)= SAEY ©er3 3
T2 JEE Ao)a, ©4(springiness) & 2] 214
&g Aei7t A AHE sl B 39 A= YEY
7] W Fof AlFS] 227t F8-E v|Rth g3/ (cohesive-
ness) & A2 o1 dtw #o Z7]o)H, A (gummi-
ness) A2 SABE PO V|2 olE2 A= BAVL A
o} 28] 3 34 (chewiness) & %S v H Q3 3o AV|&
sl 7dee dxet #Ho] AT SAIFY Bee 23
743} #A17} Ui Jeon et al 2004). B A7E= H7FsE Aute
Z5H7F 21A8 EAY X E JeS AESFTA theometer
£ ol &3t Ax, &4, 334, XA 2 A E 3A5t
3, 71 AFE Table 40 JeERITE A S Hrtet =5
patty(PP), €2 H{4E 713t 5 patty(OP) 18]3 o5+
2 A71% 5 patty(SP)9] Axe 27} 583, 717 2 687 dyne
/e’ 2 PP7} 71 wgkom, e 72t 772, 829 ¢ 83.1%
2 284 2 7R /bt SRAWE H2Hg A e
o $5atAthp<0.05). aeln 348 2 EHEL A8E
Atololl f-olgt Aol gllem, 434 PP, OP ¥ SP7t

Ao F77F % Pattye] FE FA viAe & 367

Z}z} 193, 239 & 274 go & HA| A4S A7k =4 patty7}
o)A oz v 73| Auip<0.05). 71AIA B4 A]vke]
HA7kpEel 42 vRle Aoz dBA U=ti(Andrés er
al 2006), & A= X H Yrleke] B 20%2 EA3517] o
ol 71AIE 49 Aozt v AL 3AQ sA] AHk&
7Hgel o)t A2 e} EHo] o] /& Hidhe Yol =
I, GAQD A EA A2 71 93 A A9 £Ho] AW
A FEE HAshe 580 2dA o 232 AlREO

4, =€ Pattye| pH, VBN &2t 2! TBARS 2}

E-2 patty9] pH, VBN&ZF = TBARS ko] A3} Table
59 B} £5 pattye] pH= SP7} 6.222 713 £9ko™, OP
7} 6,152 78 @t (p<0.05). @He] R FEE oS
3= VBN 322 11.33~12.33 mgh= A BE Alo]d 8]
gk 2ol gidith. ala Age] At ARE o Sshe F
oz o] 453 9lE TBARS e 2T EHE Arlet 5

Table 4. Mechanical texture of cooked pork patties

Pork patties

frems ppY op? sp?
Hardness(dyne/cr)  583+37° 717+95° 687:£49°
Springiness(%) 772421°  829+1.7°  83.13.3°
Cohesiveness(%) 51.3+1.5° 54,0+1.7° 51.3£3.9°
Gumminess(kg) 655+21° 66335 638+29°
Chewiness(g) 193421° 239+12° 27447

3 Same as in Table 1.

Mean+SD(n=3).

*° Values with different superscripts in the same row are signi-
ficantly different at p<0.05.

Table 5. pH, VBN(volatile basic nitrogen) and TBARS
(2-thiobarbituric acid reactive substances) of cooked pork
patties

Pork patties

frems ppY oP? sp?
pH 6.18+0.03°  6.15£0.00°  6.22+0.01°
VBN(mg%) 11.83£0.32®  11.33+0.20°  12.33+0.30°
TBARS(mg MA/kg)  0.80+0.02°  0.37+0.01°  0.52+0.00°

) Same as in Table 1.

Mean+SD(n=3).

** Values with different superscripts in the same row are signi-
ficantly different at p<0.05.
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patty(OP)7} 0.37 mg MA/kg2 2 7} igkon, x| xjub
< 3718 5 patty(PP)= 0.80 mg MA/kgo. 2 713 =5k
Tp<0.05). AAe] Hehe SAES] ELE AN E 2
238k 291 Fo] 31 }Z X(Asghar ef al 1988), 7} -8-9] A3}
571 &1} ] w2v(Tichivangana & Morrissey 1985),
Ao 4ksl Az} £ X7 o] BF 3 (Igene & Pearson
1979), AkAell =29 A S(Jayasingh et al 2002), salte] =)
2 S 40] = (Serrano ef al 2006) Fof ¢IFS W= Fo
2 @A vk £ dPelA e A8 78S AR B8
patty7} AR %S 715t =8 patty At} TBARS o] W
AL &) B f{Cercaci et al 2007, Pripp et al 2004) 2 |+
fH{Ahmed et al 2005)] 3% phenol 3}3-2-<]1} tocophe-
rol2] @4sl 28] 7|QlEte Ao E AlgHch

5. £ Patye) 2 52
A A S H7H =S patty(PP), 2] H 42 7)o =
% patty(OP) B tHFR-5 H7He =% patty(SP)o] A& o
7VE &9 B5 5/4E Table 6] UERSITE. &9 A2
AE 7185 7Kg OP 2 SP7} SiX) A4k A 713l PPE
o felH o $5aRtp<005). 2ot Pl A8E A
ofe] #oJgk Atol7t AT AEA 71ES H7IRE £ patty
9] A§ Azo] Fol Hole AL 2EA 7] THH caro-
teneA] 24x(Matos et al 2007, Méndez & Falqué 2007)7} <
e PR o2 AlgEch 7198 B ) 2 g A
FE Aleldd] #ol3 Aelrt gilovt 233e UF/E H
7K E% patty7h 7V $5e19tHp<0.05). 2213 Tha
2 AA AR 713 L WFRE e Aol M S48
I, SAAE "7 Ao] 7P REUthp<0.05). 48 AFE

Table 6. Sensory score of pork patties

Pork patties

Items ;

PP’  oP? SP?  F.value
Color 43° 5.7 6.0° 33214

Raw patty
Aroma 45 4% 50° 2.063
Aroma 4.7 53° 5.5° 2.667
Taste 53° 5.8° 63 2381
Roasted patty Tenderness 5.3° 5.7° 6.8 30244
Juiciness 43 62 6.7 74221
Palatability — 4.8° 58"  67° 19.746

3 Same as in Table 1.
*° Values with different superscripts in the same row are signi-
ficantly different at p<0.05.

KoProb RAEESREHE

o FFEol AV H7he Apge] ol Fnl, 2217, tE
3¥

4 B B5H SHES PPN7IAHBoyle et al 1994) £

A7E AP AlFe FLAAAT 7E d2A 9
7] W] Q¥ Bs 5450 e Aoz Az,
ool ATelN EF patyE AZE Ho] TEH A4S
B4 Ao dAse AL GAFe] AZ $7), 71AH
B A Wk o, 25 59 7 5 537
Atk aEu 2520] B A1 7kl e AWE AR
AT oS AT & e WEE BAGE AL o

HPE =5

2 A7E A4 AY, gelng @ vsfe
et 54 2 A 549

patty ] o TAE S AE
ST =5 patty= SR A S Hohe APP), Y H RS
2 #7135 A(SP)o& &tk

7&7} ﬁ(OP) 83 g
2 B ogME 2 A7, B4, 71d ek 9
A, pH, VBN 2 TBARSZ
13513 om, 52 522N = A& patye] A2 2 3k
at @xﬂ;ﬂ o] 7112301]
g H718 E5 patty7}
3 Ro] 71 Rk (p<0.05).
a3 SYEFE Hoie E—%p ttyo] a'gkel 7Hg E3, b’
grol 714 Bthp<0.05). =] RS H1ek =S pattye]
B5E 9 59 SUE0] AEA AHE HULE 2§ patty
Ho} gskon, 718 29 2 3R] A4S 4B AT
7K AET o] W3t (p<0.05). A= 2 942 SE%
2 WFF2 7 =5 patty7t AR S-S Aok AR
freldoz o, HA4L NFHE 713 5 patty
7t 74 E9rch ey 224 9 BAAHL ABE Atold|
$r2) 3t 2ol 7t UATHp<0.05). pHE HFHE Are =8
patty/} 717 39, TBARS e 22|H 82 #7138l Ao
71 o, AR S H2R Aol g Etp<0.05). 2
2 VBN gd3e A|gE A}ol 1 frejgt zto]7} gl A
o] AZe 284 V&S =5 patty7} AR A&
A7k AR} :nglg_u:](p<o 05), dﬂ—t— ABE Aol fe
& ztol 7t ATk 71 5<] g7] € 8t A|BE Alold &
27k zlo) 7t gilent, 23z tEA 2 AAAA N3Ae
WFHE A7HE =5 patty7t 7P $53 9 oH(p<0.05).
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