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Quality Properties of Low Fat Pork Patties with Olive, Soybean and Canola QOil Gel
as Pork Fat Replacers during Cold Storage

Dong-Wook Sim

Lotte Signiel Hotel, Seoul 05551, Republic of Korea

ABSTRACT

This study was carried out to investigate the changes in quality properties of low pork patties with olive, soybean and
canola oil gel as pork fat replacers during cold storage. Plant oil gels were prepared from olives, soybeans or canola oil 40%
with ice water 50% and carrageenan 10%, respectively. Pork patties were manufactured from pork back fat 400 g (T0), olive
oil gel 400 g (T1), soybean oil gel 400 g (T2), and canola oil gel 400 g (T3). Water holding capacity (WHC) of TO decreased,
whereas cooking loss (CL) and shrinkage ratio (SR) increased during storage (p<0.05). However WHC, CL, and SR of T1,
T2, and T3 were not significantly changed. Diameter reduction (DR) of all samples was not changed, and hardness increased
during storage (p<0.05). WHC of the treatment group was higher than that of the control group, whereas CL, DR, SR, and
hardness were lower (p<0.05). The pH increased during storage, and the treatment group was lower than that of the control
group (p<0.05). The TBARS increased during storage, and T3 was lowest among the samples (p<0.05). VBN content increased
during storage, and T1 and T3 values were lower than those of TO and T3 after storage for 10 days (p<0.05). The L-value
was highest in T0, and a-value was highest in T1 during storage (p<0.05). The b-values of TO and T1 were higher than those
of T2 and T3 (p<0.05). Aroma, taste, flavor, juiciness, texture and overall acceptability were superior after storage for 7 days,
and all sensory scores of the treatment group were higher than those of the control group (p<0.05). Pork fat substitution with
plant oil gel in pork patty exhibited superior physicochemical and sensory properties. Therefore, this study suggests that
addition of plant oil gel to pork patties as a healthful ingredient can be processing of low pork patties.
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S HAE A BAESS d2TEY Bag e Usyd
o] A&tetin &9 o™, Dzudie T 5(2004) SFFH7S
A7k -5 A7) A 2 2AS A S H 13 ARG

Hege vy st o & 9ol dokal Bauskiith
T3 Tan SS 5(2002) FHE H7Ie Al 2AA = AW
7} o] BE|Eo] AlFe] FHo] AtE vt Haste
A B Al o BEAHNES A Ak ol gt

WS B Agd Aade 4BARE AFANA &
8213 A7 ATEe] o] FolA 3 ek Alandre M

5(2016)2 oFRIf+E Zher| o g ASAA AR H
7}et9) 2™, Pintado T 5(2015b)2 &2 HF-Z alginate 2 2
SIA RAIAE A x2S AR} diFo] FHAsta, B
Ato] 7RG A Buslith # Ao e Aldle] 5
SHA| A7 A @FARI SA|F A xE fAste] =5 e Hot
she SEA A HAAE SR B, TR 2 ks
5 7HpPIde s AN A tiAste] AAW =5 siEE
Alzstar, WgAgshHA olsketA Bl feA 549 WSt

=

% seolAlo} fkingfrk

o Bk B 2L 22| E(Sajo Co., Incheon,
Korea), l5fYoungmi Co., Yongin, Korea) & 7=k
(Sajo Co.) 2t 200 g(40%)Z W 7+ 250 g(50%)°l 7Fek7 1
(MSC Co., Yangsan, Korea)= 2} 50 g(10%)= FH7lstal &
3}71(SP-800, Spar Food Machinery MFG Co., Taichung,
Taiwan) &2 103£3F E3Fsto] Al zslslnh. =5 siEle] Al 25
213k w32 Table 13} 2] 319t &, &5 1,370 g, Y5
200 g, &7 30 goll TIRTH(T0)S AW 400 g, T1-S S2]H
A 400 g, T2E FF 2 400 g, 28] 3 T3E 7H=ehf
A 400 g5 H7beta &2 Egeta, $ 15 mm, A7
60 mm, 77 50 g2 s h WA 5 FHWE
ARl 2ot 4+17TCllA 2443t < A 5, 4+1To
A 109 FtF WA A A6k

2. B3 otdztEt AAULE, 58 {2 &Y
B2 Hoffman K 5(1982)2] #el ulel 715 A A

gk ogZz] Qo] AR 03 g= 28ED planimeter(X-Plan,
Ushikata 360d II, Worth Point Co., Atlanta, GA, USA)Z &
2 A7 Slo] JERd SEel WAL el fo BHA
S swe] WEoR e goR Atk AT S

HE]E 7122 B Q1A (RFO-900, Rinnai Co., Inchon, Korea)

1. == el M= 2 TN 257} 7507t B hEka, ke A Fe] W
=5 HE AxRE st FAFH} FAMEHDHS &2 JERATE A7 F4AE2 Chen CM & Trout GR(1991)
55 52403 A T dEd Ao ARl o WY, 58-S Murphy EW 5(1975)9] WY .2 o2 €]
Az Y Tl & w0l e 2AxH AdE 23 Zo] AXEth =% rheometer(CR-200D, Sun
AAG F ol g3tk E5 HEl= Lu F 5(2017)2] WHE Scientific Co., Tokyo, Japan)E ©]-&3}% 2™, =% -2 round
Wy slo] Azttt =57 SXW2 3 mm plate’} F-2E adapter 25" © 2 table speed 120 mm/min, grape interval 30
4§ 71(1S-128, Iishin Machine Co., Daegu, Korea)E Al-&-3} m/sec, load cell(Max) 2 kgo] Aoz =33t}
Table 1. Formulation of pork patties containing plant oil gel harden by carrageenan (g)
Pork patties”
Ingredients
TO T1 T2 T3
Pork meat 1,370 1,370 1,370 1,370
Pork back fat 400 - - -
Olive oil gel - 400 - -
Soybean oil gel - - 400 _
Canola oil gel - - - 400
Ice water 200 200 200 200
Salt 30 30 30 30
Total 2,000 2,000 2,000 2,000

D T0 with pork back fat 400 g (20%), T1 with olive oil gel 400 g (20%), T2 with soybean oil gel 400 g (20%), T3 with canola oil

gel 400g (20%).
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Diameter reduction(%)

Raw diameter — Cooked diameter

- - x 100
Raw diameter
Shrinkage(%)
(Raw thickness — Cooked thickness)
+ (Raw diameter — Cooked diameter
= x 100

Raw thickness + Raw diameter

3. pH &3

=5 e pHe 2 AR 10 g2 SFF 40 mLE
A g}8lo](Ultra-Turrax T25, IKA Laboretechnik Co., Staufen,
Germany) pH meter(MP 220, Mettler Toledo GmbH,
Schwerzenbach, Switzerland)® =74 3153t}

4. TBARSZY &4

TBARS(2-thiobarbituric acid reactive substances)@k< A&
2 g2 perchloric acid(Junsei Chemical Co., Tokyo, Japan) 18
mLS} BHT(Sigma-Aldrich Co., St. Louis, MO, USA) 50 uL
£ A 72 3}3Fa(IKA Laboretechnik Co.), ©] 3| (Sigma-
Aldrich Co.)& ©]}3+ o]l 2 mLol] TBAA| 2K(Sigma-Aldrich
Co.) 2 mLE 7138kt 531 nmell A &4 =(UV-1800, Shimadzu
Co., Kyoto, Japan)E =3 3to] UEld a4 AR kg WHS-
£ mg malondialdehyde 2 YERH I tHBuege AJ & Aust SD
1978).

5. VBN &z &4

VBN(vilatile basic nitrogen)3&-2 2EFF7<]
W(KFDA 2009)0] F8lo] AAJ8lAT}:. = A2 2 ¢
= 16 mL2} perchloric acid(Junsei Chemical Co.) 2 mLE
7 A 3}sla(IKA Laboretechnik Co.) A F-2]3Fod(VE-
6000CF, Vision Scientific Co., Daejeon, Korea) 41zl =5
He AFgAoR stk FSd 1 mLet 50% KoCOs
(Duksan Pure Chemical Co., Ansan, Korea) 1 mLE Conway
dish(DBGL-60, Korea Ace Scientific Co., Seoul, Korea) £]4!
o ¥Wi, WAHdE EAFESAl(Samchun Chemical Co.,
Pyungtack, Korea) 1 mLE 713t & 37ColA] 80& &< W
Z)&}a1, 0.01 N NaOH(Oriental. Chemical Ind., Seoul, Korea)
2 AAska, VBN &2 Fslsith
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A 2} A|(CR-400, Konica Minolta Inc., Osaka,
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(b-value)& Sttt M2 BAHE 9kl AMES cali-
bration plate®] L-, a- 2 b-value= 212} 94.52, —0.91 % 2.42
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8. AAnte| EAIEN

2 Ao AR FEHRE 33 o v HEg &
SPSS Statistics(ver. 18, SPSS Inc., Chicago, IL, USA)E ©|-&
slo] P+ EFAANE 75, ﬂ*LE’ﬂ(ANOVA)*o— g =
p<0.05 ==l A] Duncan’s multiple range testE 2 A5} T}

TOZF T1, T2 % T3
Al FATHp<0.05). 7FEF] 7AF To= #7%
713ke] Z33e} A folsHl 571 929_ , AEE 5 T0S]
7td 7o) 71 =Uth(p<0.05). AR AES RE A8V}

A71% frel gk st %ioiv} Je iz
A2 A7k =5 HE(TL, T2 2 T3)
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Table 2. Changes in water holding capacity, cooking loss, diameter reduction, shrinkage ratio and hardness of pork patties
containing plant oil gel during storage

Pork patties”

Storage days

4 7

10

Water holding capacity (%)

TO 90.28+1.33%8? 87.43+1.00" 87.43+1.14" 87.19+1.38"
T1 94.42+1.17* 94.87+1.18* 94.47+0.75* 94.29+1.00*
T2 93.97+1.534 94.04+0.414 93.76+1.094 93.74+1.324
T3 94.53+1.20* 94.73+0.52* 94.62+0.67* 93.96+0.70*
Cooking loss (%)
TO 18.14+1.76** 20.96+1.66™* 20.40+1.52%* 21.87+1.93*
Tl 10.61+1.018 10.92+0.85" 10.89+2.26" 10.86+1.72°
™ 10.19+1.58" 9.90+0.69% 11.51£1.13" 11.36+1.138
T3 10.22+2.69% 10.43+0.96" 11.5040.44% 11.63+1.348
Diameter reduction (%)
TO 11.76+1.65* 11.84+0.53%4 12.06+1.314 12.8241.714
Tl 6.68+1.478 7.03+0.96% 7.5241.398 7.73£1.09°
T2 7.09+0.68% 7.65+0.77° 7.4240.718 7.76+£0.45"
T3 7.36+0.66° 7.62+0.18% 7.26+0.56° 7.47+1.04°
Shrinkage ratio (%)
TO 8.97+0.24% 10.5620.44%A 10.70+£1.01%* 11.38+1.32*
Tl 6.89+0.768 6.70+1.47% 7.30+0.765 7.32+0.70°
™ 7.00+0.665 6.82+0.928 7.22+1.238 7.4140.43%
T3 6.79+1.09% 7.09+0.05% 7.35+0.54% 7.07+0.93%
Hardness (g/cm?)
TO 2.19+0.21% 2.934+0.24* 3.1440.27*4 3.46+0.41%
T1 1.77+0.09B 2.13+0.208 2.28+0.32%8 2.66+0.35
) 1.710.12%8 2.08+0.32%%8 2.35+0.41%8 2.43+0.44°8
T3 1.66+0.14% 2.03+0.44%8 2.15+0.21%8 2.60+0.358

Y T0 with pork back fat 400 g (20%), T1 with olive oil gel 400 g (20%), T2 with soybean oil gel 400 g (20%), T3 with canola oil

gel 400 g (20%).

2 MeantS.D., Means in same row (*°) and column (*P) are significantly different at p<0.05.

sl S7kekd em, T =7} é}%/g%
e B} folsHA E=UTHp<0.05). B
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A% 5 =5 JEle] pHel W3S Table 39 VeRY

% & pHE A7 494 Srobitirl 1 o] % 10
A& FosHl S71skE el Atk (p<0.05). 18]a
AR T dxaio AEda 2S AUk =5 sE
pH7} fr2l8HAl E3kth(p<0.05). A% pHE A% 5 AL
agzfgoluy Akt S or Zito] AW Yopx] 1
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©2 Folxth(Verma SP & Sahoo J 2000). ¥ Aol &
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BB A 5 AL S AR AR ok

3. H&XE & TBARSS| s}

TBARS= A &A4Fske] Z3HE2Q1 malonaldehyde®] &
Uebd oz Augtaro] w2 SA|Fe] A Atel A xR
o]-¢-¥ 3 9ITHRaharjo S & Sofos IN 1993). =5 FHE] S Y
A7 Al TBARSE S48 2 3+= Table 49 2t} W
FAA 5 TBARSE A4 194 To, T1, T2 2 T37} bzt
0.34 mg/kg, 0.27 mg/kg, 0.32 mg/kg 2 0.28 mg/kgo]d A o]
A7713to] BHsPHA FrolsHAl Frtete] AAEr)el = 2t
7} 1.25 mg/kg, 0.68 mg/kg, 0.92 mg/kg 2 0.63 mgkgS L}
ERAATHp<0.05). ¥ AT Park KS 5(2007)°] 2] H&
o} Q575 A1 BH=52] TBARSZF WA 5 2
A F7telH, AEARE 37k o] xR ET Wokth
= 239} Alejandre M 5(2016)°] SRR WS ofuQl {2
A G 1A 9] TBARSZF Sokthe Aatel fAlekit) 4
E41rel A7F2 TBARS7} Solxl AL thzarhe 71t

Aol Fol AL, Aol e Hmdtgaol Akt

Table 3. Changes in pH of pork patties containing plant oil gel during storage

Storage days

Pork patties"

1 7 10
TO 5.77+0.02%42 5.60+0.02%8 5.68+0.01°* 5.76£0.01*
Ti 5.75+0.01°8 5.64+0.02A 5.66+0.02% 5.68+0.01°EC
T2 5.7440.01*8 5.65+0.01%4 5.67+0.02% 5.68+0.01°8
T3 5.74+0.02°8 5.60+0.02°" 5.61+0.01°® 5.66+0.02°¢

Y TO with pork back fat 400 g (20%), T1 with olive oil gel 400 g (20%), T2 with soybean oil gel 400 g (20%), T3 with canola oil

gel 400 g (20%).

2 MeantS.D., Means in same row (*"°) and column (") are significantly different at p<0.05.

Table 4. Changes in TBARS (mg/kg) of pork patties containing plant oil gel during storage

Storage days

Pork patties”

1 7 10
TO 0.3440.05%2 0.84+0.06™* 0.96+0.10°* 1.25+0.10%
T1 0.27+0.07® 0.3740.12°¢ 0.4740.07>C 0.68+0.10°¢
T2 0.32+0.08°4 0.55+0.14% 0.72+0.07"® 0.9240.10°8
T3 0.28+0.108 0.35+0.09"¢ 0.48+0.08°C 0.63+0.10°¢

Y TO with pork back fat 400 g (20%), T1 with olive oil gel 400 g (20%), T2 with soybean oil gel 400 g (20%), T3 with canola oil

gel 400g (20%).

? Mean£S.D., Means in same row (*"%) and column (*”) are significantly different at p<0.05.
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I A|(Foscolou A 5 2018)3te] LERS
4. HEXMZ = VBN gzko| w5}
A F] VBN S Zau Al ofste] ¢

= 3 gl = o] *Mﬂ Yo}, olwlF, 7|t &

=2 o2 Tz ko] = 24

ﬁ A% F9 shtelthHe X

2013). Table 5{— =5 »HE]E— WA Aslm A VBN BHek

el AHolth RE A|8E29] VBN 3RS x| A7 7to] Ax}

A frelatAl S7HeFATHp<0.05). A7 745-E= TO B

T27} T1 9 T3Et} VBN ko] folahA] =3kth(p<0.05).
ol2Jgk A¥= Liu DC 5(2010)°] 2AAE #4175 9%2— %]

%, Choi YJ 5(2015)°] =& JEIE A319-S 4 VBN

ko] A7g713e] AHetaA Foldthe Ao} Ak

th 283 el B A Jhseh AS A =5 9

©] VBN gHgo] 9 fA1E A A=A frell e
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5. AR ZE
=5 JEgE 3
A= Table 63}
= AA7|7to) @i}fs}?i/ﬂ %54 Al S8R T (p<0.05),
TI 2 T3& A% 7F Ak WA S o
o] ABAF AL H1 5 el R} Lvalue’t E%

ol

r
we] sk

Ftl e

A%

Hp<0.05). AVEE YERN & a-valuee BE AEE°] A
2717l Al A 7H A THp<0.05). ABE Alo]
a-values AF27] Uiz =4 Jehdou A3 10
AdE TIA 7HE =8k (p<0.05). mﬂgg Uehi =
b-value= A 7%717k0] 75}40}1:4/\1 ToE S8t Z=71ets

A9 p<0.05), T1, T2 2 T3E H<)g Wb} gl 18ln
A% % b-value:x T1oA 7}% E=UTHP<0.05). A E2

= HOFA o} AT

AZo] Aol A ZMoz gAlEl= F& AF3K(Sanchez-
2003)%} UYL 22 (Zhang Y = 2011)°] €]
3ted  myoglobin®] metmyoglobin®. 2 Z3tE Aje]H

2019), 71414 Arzol] & nAH. & A7
Atelol L-value$} b-value2] =te]7| Sl AL 2
EAR A drd MAa7F 9 1zl Aol (Rodriguez-
Carpena JG 5 2011), Xﬂﬂ' L 8HF AL AUl T19
a-value”} i—'iﬂ] FrAlE A el Bl 3T 7HEE o]
= EFNE, Hs3sE %(Zullo BA & Ciafardini G 2019)
o] ikslatge] Axg Akt

Escalante A &

(Sujiwo J &
AN A BE

6. dHXME T HsE4l Bzt
=5 e S WA 7], o, B, v, 24
7D JAAAR] 713 5 BEAAME AAsta, 1 ATE
Table 79 YEMNA ). &7](aroma)e] A%, T1S A8t
A% 197 = DS w7F ST 1094 el oAl A
S THp<0.05). Bltaste)S AT 747k MEr) E=9%e
el

o, T2 2 T3E A% 10L4)] ‘IT'/] SHA ESktH(p<0.05). &
(flavor)= T1 2 T3&= AR T 93 W37} gllen, 10
4 T2 A% 10894 2 o}ﬂl S (p<0.05). THEA
(juiciness)2 BE A|87} AR 747K MIEE FA5C
7} A 1024 o8k Sthp<0.05). %2 7H(texture)S

15 A8t 79714 A =7t S7hetthh 2173 1094
«]0}74 ST (p<0.05). 412?171 5/d(overall acceptance)
2 T1 9 28 A% & o3 ¥t glgla, 10 2 T3&
A7 1094 frelshll RThp<0.05). AlRE Alole] e
549 ztole= AQsta A&7 AL ke =
5 e} HiA] SAEE MM 2T ET fole =2
73 GO ATHp<0.05). & Al A] ti o] HrR| s E<] A
1094 o, o)A A% 10d0] 27]1Fae] A
dAlo]7] wiEol velhd ZI=Z AckEth Yoon DH &
(2007) =5l HAA Y-S tHASt 2B fok dF
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Table 5. Changes in VBN content (mg%) of pork patties containing plant oil gel during storage

Storage days

Pork patties”

1 4 7 10

TO 9.36+0.63¢ 10.59+0.63° 13.71£1.34° 18.25+1.20%
Tl 9.49+1.05° 10.14+0.83" 11.55+0.58" 14.45+1.12°
T2 9.69+0.66° 10.60:£0.42° 12.60+0.76™® 17.43+1.29
T3 9.38+0.65° 10.26+0.56° 10.84:+0.94" 14.40+1.31%8

Y TO with pork back fat 400 g (20%), T1 with olive oil gel 400 g (20%), T2 with soybean oil gel 400 g (20%), T3 with canola oil

gel 400 g (20%).

? Mean£S.D., Means in same row (*"°) and column (*P) are significantly different at p<0.03.
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Table 6. Changes in surface color of pork patties containing plant oil gel during storage

Storage days

Pork patties”
1 7 10

L-value

TO 66.70:£0.84°* 69.88+0.99°A 69.65+0.58 72.68+1.28*

Tl 59.03+1.30° 59.36x1.18° 59.50+1.62° 59.15+0.28°

T2 58.62+0.19® 58.52+1.25%" 60.53+0.74 61.97+0.45"

T3 57.94+0.26° 58.51x1.47° 59.02:1.408 59.88+0.60¢
a-value

TO 8.98+0.22* 7.9240.46" 6.95+0.27° 3.97+0.81%

Tl 7.35+0.45 7.36+0.72*48 6.37+0.54** 5.19+0.62°

T2 7.80+0.32%° 5.78+0.31° 3.97+0.26%® 1.97+0.19%

T3 8.09:£0.92*B 6.360.61"%¢ 4.26+0.74°® 2.31+£0.39%
b-value

TO 11.05+0.20" 10.44+0.53%8 11.04+0.52" 12.9240.92**

Tl 13.16+0.45" 12.98+0.20" 13.55+0.71* 13.08+0.55"

T2 10.0620.41¢ 9.5620.49¢ 10.09+0.69" 10.07+0.86"

T3 10.030.24° 9.47+0.35¢ 9.59+1.06" 10.100.40°

Y TO with pork back fat 400 g (20%), T1 with olive oil gel 400 g (20%), T2 with soybean oil gel 400 g (20%), T3 with canola oil
gel 400 g (20%).

2 Mean+£S.D.,

5 7K A5 vt 223 g4, AAAR] 71540l

olzltiar 3l 2em, Seo HW 5(2011)= dn|#<} &ElB
2 A 5 HE Y A AR 71sde] iz
oAl AR =A Yepdtia ste] & AFe] Al Ieke

Means in same row (*"%) and column (*~©

r Al do ub

=AE ASP7IA @a ke s 7t
w2 Aol FEE yehd AvtE Helth

=

a2y HEFE ASAA AR dTelMe A
o] WrekE-A 7} At A4 A7} hydrocolloid F7}

E O
= 1T [elxet

7t & AW 9] §E55 AIsH(Olivos-Lugo BL &

2010; Pintado
ezl o=

T 5 20152) #5574l Ezwht o

B, i 2 7hse A Arkekie o B, vkE
A AR AL, 58, AR 59 w2A Ade] /A,
Agabel Bled wislE qAlsla, WeH AFES =
A fAet e aela 2o Al e AAE A
LLE IR Wb =5 Mgl A=AF AL dAge
=23 A A7 S a7, ol gket S-S Alste]
7155730l Fold A ATt 7be R Aes A

) are significantly different at p<0.05.

eoF d HE

2 ATE AR dAAZA Flepide s Az
B, dFF 2 JhEebh 2SS JUtsl Axd =5
el S WAAAshHA olskets] B dsA FHS AES
Aok AEAH AL S B TR B Thsebr 2 40%,
W 50%E 7HRPIE 10%2 Egste] Alxsiit =5 o
E= =5 1,370 g, W 200 g, &5 30 goll zHzh s =)
400 g(T0), =2 B 400 g(T1), N 400 g(T2) L8] 7}
EeHT 400 g(T3)= H7kete] Alzstlch 2Tyl &
FE& A% F Poxln, MMEAEY FE5EES ot
(p<0.05). A EAHF AL A/ T, T2 2 T3 A F B
g, 71EaE 2 58 Hst gtk AR Aase
BE A8 A% T Ast fldlen, A
A = relstAl S71skRthp<0.05). A1&8+ 2
o] xwET By =9k, 71, AANAE, 5
& 2 ALE UtHp<0.05). A% F pHE F78lgl o,
H7Fte] pHYF v 2wt Bt 2 Th(p<0.05). A7 5 TBARS
= sl s71ek e, 1371 78 SE3ktk(p<0.05). VBN

N



466

Table 7. Changes in sensory score of pork patties containing plant oil gel during storage

/ﬂ%i

o
(=

HOFA o} AT

Pork patties"

Storage days

1 4 7 10
Aroma
TO 4.40+1.01%8 4.40+0.97%¢ 4.80+1.03% 3.30+0.70°¢
T1 6.20+0.79" 6.10£0.74"8 6.30:£0.48" 5.80+0.424
T2 5.70+0.68A 5.5040.53"E 5.90+0.74* 5.10+0.74%8
T3 6.20:£0.63™4 6.30:£0.82%4 6.500.53* 5.80+0.63%
Taste
TO 4.50+0.71% 4.90+0.74° 5.20+0.79% 4.60+0.70°
T1 5.70:0.824 6.10+0.74* 6.30:£0.68" 5.70+0.48"
T2 5.400.52% 6.00:£0.82%4 6.20£0.80* 5.50+0.53%
T3 5.90+0.57° 6.30+0.68A 6.50+0.53* 5.90+0.57°
Flavor
TO 4.60+0.70°8 4.80+0.42°8 5.10£0.74%® 4.30+0.48"
T1 5.70:0.68" 5.90+0.74" 6.20+0.79" 5.60+0.51*
T2 5.70:£0.48% 5.60+0.52% 5.90:0.88% 5.00+0.67°8
T3 5.90+0.74" 6.20+0.79* 6.40+0.52* 5.80+0.63"
Juiciness
TO 5.70:£0.48°8 5.70+0.82%C 5.60+0.70° 4.60+0.52°8
T1 6.20:£0.42%4 6.40:£0.52%48 6.50:£0.53* 5.40+0.84%
T2 6.20+0.63** 6.20:£0.79°5¢ 6.40+0.52% 5.10+0.74%8
T3 6.40+0.52% 6.60+£0.52% 6.70:£0.48% 5.70+0.68>
Texture
TO 5.5040.53% 5.80+0.79% 6.20+0.63° 5.10£0.74¢
Tl 5.70+0.68 6.00+0.67 6.10+0.74 5.50+0.53
T2 6.00+0.67* 6.10+0.32° 6.00+0.47 5.20+0.63°
T3 5.90+0.57% 6.00+0.47 6.10+0.32° 5.60+0.52°
Overall acceptability
TO 4.60+0.70"8 4.80+0.63%8 5.2040.79% 4.40+0.52°C
T1 6.00:£0.824 6.10+0.74% 6.40+0.70"B 5.80+0.4248
T2 5.70:+0.68" 5.90+0.74" 5.90+0.578 5.60+0.528
T3 6.30+0.68" 6.50+0.53%A 6.70+0.48* 6.10+0.57°

Y TO with pork back fat 400 g (20%), T1 with olive oil gel 400 g (20%), T2 with soybean oil gel 400 g (20%), T3 with canola oil

gel 400 g (20%).

? Mean£S.D., Means in same row (*°) and column (*~) are significantly different at p<0.05.



29(6): 459 ~468 (2019)

e A7)l wet Frtskon, A% 1094 T1 2
T3¢ VBN& o] To 2 T2HT} YStk(p<0.05). A% 5
L-value:x TO7} 7FE =9koH, a-value= T1°] =94t} 18]
3L bovalue:= TO 2 Tlo] T2 2 T32c} E9)t) 3], g, n),
o, A7 9 AAAERL 715488 A 79A7E S5k
own, Hrlre] A5 P HERFEET 95351 thHp<0.05).
olde] A}, PAAL-S A B FE THE AR diAsk] E
5 HEE Az A o]3EHA, #eA EAEC] AdEU
o} webs] AEAFE e Al Abg-o 2 AMkgheo] Y,
Ak o] WiskE AR FAR1 A =5 HElY] A
27t 7he @ AR Alednh
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