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ABSTRACT

This study was performed to investigate the effects of the addition of olive oil instead of pork fat to sausages. Sausage
samples were prepared by adding olive oil 0 g (CON, 0% of pork fat), pure olive oil 30 g (PO1, 50% of pork fat), pure
olive oil 60 g (PO2, 100% of pork fat), extra virgin olive oil 30 g (EVO1, 50% of pork) and extra virgin olive oil 60 g
(EVO2, 100% of pork fat) and then analyzed for moisture content, pH, Hunter's color value and texture characteristics. The
moisture content increased with the addition of olive oil, but the pH values decreased. L-values decreased and a-values and
b-values increased except in EVO2. Texture profile analysis (TPA) showed that hardness, springiness, gumminess, chewiness
and cohesiveness increased with the addition of olive oil. The PO2 and EVO2 samples with the addition of 100% olive oil
showed the highest score in taste, texture and overall acceptance while the CON sample showed the lowest score in texture
and overall acceptance. This study, therefore, suggested that olive oil could be a possible substitute for pork fat while making
sausages as it improves sensory and functional properties. Some theoretical and practical implications and future research

directions of this study are discussed.
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Table 1. Formulas for sausage samples with added olive oil

Ingredients (g)

Samples” Pork lean Pork fat Pure . Extr.a Virgin Potato Ice Salt Garlic White Nutmeg
meat olive oil olive oil starch pepper
CON 200 60 3 80 10 2 0.5 1
PO1 200 30 30 3 80 10 2 0.5 1
PO2 200 60 3 80 10 2 0.5 1
EVO1 200 30 30 3 80 10 2 0.5 1
EVO2 200 60 3 80 10 2 0.5 1

CON: pork fat 100%.

POI: pork fat 50%tpure olive oil 50%.

PO2: pure olive oil 100%.

EVOL1: pork fat 50%textra virgin olive oil 50%.
EVO2: extra virgin olive oil 100%.

(Moisture Analyzer, MB-45, OHAUS. Greifensee, Switzland)
2 Algele] RIS HS 251, 38 HHEEY T o

&g Tk

4. pH &8
ﬂﬂ] T AR 10 g2 S575 90 mLoF $A H]Ad ¥
1 7F #A3}sle] oA 108 2F WX 3 & pH meter(Orion
720A, Thermo Fisher Scientific. Waltham, USA)S A}-&-3}]

HE 3989w, 38 W83y F Faghe Tetarh

5. Mz &3

2 97 A|&E 35 x 10 mm tissue culture dish(20035,
Soya. Co. Ltd., Seoul, Korea)ol] H1EgIo] A& T M2}A(Color
Reader, JC 801, Color Techno System Co. Ltd. Yokohama,

ALl 238190, LI(H =, hghtness) agh(A 4
zyzt

Japan)&
I, redness), baA(Z T, yellowness)= 33] WHE=% &
o] 2 ot AHE R L7Lo 93.83, agt
—1.60, bat 1.852 3%

6. Texture &4
AIBE 20 mm 7] HSHAZ 22} Texture Ana-
lyzer(TA-XT 2 Express, Stable Micro System Ltd. Godalming,
UK)E AHEste] TPAE AASHA L, 7 E(hardness), TH24)
(springiness), -2 (adhesiveness), -5-%/d(cohesiveness), 4 &
“d(chewiness), 733 (gumminess)= 53] o]/} ¥HE- =33l 2}
7o) Bt P Z4o) AR probes] 7% AE 75
5ol 1, =4 27 pre-test speed 5.0 mm/sec,
test speed 5.0 mm/sec, post-test speed 5.0 mm/sec, distance

5.0 mm, time 5.0 sec, trigger force 10.0 g©]AT}.
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SPSS BA Z=ZI#(version 23.0, IBM Co., Amonk, NY,

A A AL (one-way ANOVA)S 2 A&}
91, F4F p<0.05914 Duncan®| U7 % (Dun-
can’s multiple range test)= AAlste] Z+ Algol] djgh f<]4

% 742_ ],o:lr/],

B oS e AR ] 78 pHE Table 2
oM AAEHEE FEEY =4 A3, ZTHCON)O] 66.8
0% 78 =9k, PO27} 64.05%% 7H4 S| S = o
™, EV02(64.86%) < EVO1(65.88%) < PO1(66.05%) 52| <=
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Table 2. Moisture and pH contents of sausage samples with added olive oil

CONY PO1 PO2 EVOl EVO2 F-value
Moisture contents )3 ab " b . ok
% 66.80:0.29 66.05+0.35 64.05+0.78 65.88+0.14 64.860.38 17.45
0
pH 6.59+0.01¢ 6.61+0.02° 6.58+0.01¢ 6.64+0.01° 6.68+0.01° 26.24™

Y CON: pork fat 100%, PO1: pork fat 50%-+pure olive oil 50%, PO2: pure olive oil 100%, EVOI: pork fat 50%+extra virgin olive oil

50%, EVO2: extra virgin olive oil 100%.
2 MeantS.D. ™ p<0.001.

9 @9 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

o7 Z35o] g zTo] $E3teko] po17} S48l PO1S
AL LrlE oYU HslrET) Ao 2 YEPHTHp<
0.001). °o]’de] A= =HA] A dvdiEs S
Carpenter JAS} Saffle RL(1964)AFollA SR W]
15~20%% =39 232 & u Sxwo] 7} Eol] ke
thZzT2] o] 7H =31, 100% 7k PO2, EVO29] 4=
2ol @A Yehd Aoz AtsHrh. tEe| Youn DH &
(2007)Z} Song YR 5(2014)2] ArollA] o]FZAj o] A1, X
ek E3lETt B8 E Aol g Egl molA|H, o]t
A FHel wE S felkbdAd A Bagd Jake v
Ata sk} whebA stearic acid(Cisyo), palmitic acid(Cie)
T EZeAke] Wol drE HAAHEAE 2F 35T)H 7t
- CON©] oleic acid(Cig.;), linoleic acid(Cig,) 52| &3E3}H4]
ko] RS AR SHE 8lB Y(8H o SO
B} f3lkPgd 3 Bago] ol AR 9] Fato] A U
Ehd Zlo = AlgHnh

pHE EVO27} 6.682 71 & Aoz JEhsal, PO2
(6.58)9F CON(6.59)°] & Ao & Ve o™, EVO1(6.64) <
PO1(6.61) 59 o2 A ¥ PO2E A&d 2T|H Y
AW E7F E2FEY #A Yebsa, §Fo] S2B oY A
7Rt d~Eg Wz SelB oYU HrkE] pHE EShth
(p<0.001). ©]9} 22 AI}E= Lee JI 5(2007), Dominguez R
5(2017)9] ATFollA FEA A A SE oY A
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7he] pH7E A UEhd Aubel fAleilth ol 8B
S AR dxEd WA Leld oY Hrkre] pH}
=A Vet Z3+= Sanchez AH 5(2001)2] Ao A &2
B 359] pHE SH T 23, 7 o)==/ YEhkth w
2t dxEdt Bzl SPHE 9 UL PP S ARA| o}
o Fo geluigo] wF EAste] pHel FIF izl
Aoz gt xvt SElH 9 do] Hrlo wheb 2]
o] pH7} BAIA & freofahA| Eokd o, Ato]7t 0.1 ©]sh
oo Hrbe &A1 9] pHell A 4

oQlo
-

A= Table 30l|A] AA|
AW RA PO27} 81.65% 71 Bk,
o] 5121, EV02(79.87) < PO1(79.90)
< EVO1(80.63)5°] o= o] Z8|H 24 Hrhre] 9~
Eg Wzl &2lH oY HrlrETt Bdthp<0.001). agh(H
AT)= CONe| —3.53°0% 7P =3k3l, EVOle] —5.12&%
71 wgtom EVO2(—4.10) < PO2(—3.81) < POI(—3.66)
5o £or ZHHATHp<0.001). SHE ZE A8/} &
(DR SAS Ha, dxEet 1zl SEH oY H7}
ol Frol ST B o HUbrEh 540 7k brk(3
A )& EVO20] 20.030.% 7HY #9kal, CON©] 14.800.2
71 2gkow, PO1(16.00) < PO2(16.05) < EVO1(17.16) 5

Table 3. Hunter’s color value of sausage samples with added olive oil

CON" POl PO2 EVOI EVO2 F-value
L 77.26+0.047%) 79.90:£0.04° 81.65+0.09° 80.63+0.07° 79.87+0.11° 1244.39™
a —3.53+0.06" —3.66+0.20" —3.81+0.03° —5.12+0.02¢ —4.10£0.08° 109.717
b 14.80+0.01¢ 16.00+0.14° 16.050.05° 17.1620.11° 20.03+0.07* 580.61""

Y CON: pork fat 100%, PO1: pork fat 50%+pure olive oil 50%, PO2: pure olive oil 100%, EVO1: pork fat 50%textra virgin olive oil

50%, EVO2: extra virgin olive oil 100%.
2 MeantS.D. ™ p<0.001.

% @9 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.



458

o,
Ho

2 UERH(p<0.001) d~Eet H S2]E 0 7}
T ZE|8 29 HUlrET Ao Jhrksith o] ¢}
22 A= Heo W 54(2012), Cho EA & Lee YS(2014)<]
Aol 8jH ool FiH SejHe] Aaigre] ztold
upgl A AE} W7 SE]H o] Fo] &Y|H UK
7t x5S g, S w3 =) S3E A9E 1
w3te] o w2 gelH ol Ut AR Alme] ¥yt
AR Aoz FetEch T3 Youn DH 5(2007)2] Aol
A A& AWkl 3% tannin, chlorophyll, carotinoid 2]
A7t AR ] Aol gke mA A EA AW Uk &
AR 9] FA oL FAETL Eolx] AL Haskgitt o] ¢} o
2o] Muguerza E 5(2002), Beiloune F 5(2014), Sim
DW(2019) 59 ATeA &2jB odS Itk 2AlA|9
ZAw7 27k 23 Koo BK 5(2009), Kwon SY %
(2012)9] AellA] SEIE 2US HIFe AR 9] AT}
= et Aakeh ARSI BEgE B A rllA]
W7 2B 29 100% H7hre] BEet AMre] S 4%
7} AeATtel Azjel FEA oz JolshA YERd A
AR Az ol A ZA| AP E]A] ggol T shE]R] %2
7He] S S F fskEe] A Ws) 5o Alxx
o] sJolgd w2 Az Algdc)

el
AE

o
2
[e]

- TR S A

3. Texture

LgH U AU AAA9 texture:= Table 494 A
Alettt. A== PO1°] 3237.27gC & 71 =k31, CONO|
2,620.76g2 = 7P} Al S EJ S, PO2(2,53031g) <
EVO02(2,703.62g) < EVO1(3,312.90g) <22 CONKT} 22
B o9 H7ko]l w4 S EATHp<0.001). =g+ A ~E}t
HZl &elB 9 HUkto] ro] S2lB oY HrlwtHh A
T7F B9ka, 2ElE 9 50% A7kl 100% H7kEEch
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ad HotA oF BAETHERERS
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A=t =4 Uelsith g4 L Evole] 1.002.2 7HE =
ka1, POl°] 0.80°.2 7} wekom, CON(0.84) < EVO2
(0.87) < PO2(0.94) <=2 & CONXEUT} 2|8 9 779
eegdo] HlwA A YEbRTHp<0.05). $3/d2 PO2E
0.74% 7P =9k, PO1°] 0.642.2 71 wekon, EVO2
(0.69) < CON(0.70) < EVO1(0.71) 2.2 CONKT} 28
2 A7kt g3l =4 vehKp<0.05) &= S84
o} fAlslt) 742 EVOlo] 2,367.830.2 7H =3k,
CON©| 1,83648°% 7} wFskom, EV02(1,866.65) <
P0O2(1,882.62) < PO1(2,064.08) <22 CONKHT} &g|H @
A FH7lro] EA 3] (p<0.001) A= S AT}t FAL8H
Atk F3AS EVOlo] 23861528 714 =93, CONo|
15464902 714 vigkom EV02(1,641.71) < PO1 (1,669.71)
< P02(1,771.85) 522 CONKT} £2]8 o H7lrte] 43
go] A YERETHp<0.001). BEgH d1-Eet |zl SE]H 92

HA7kro] 7ol EE]H oY MUk ETh H3Ado] vlud =

Aoz e A, A Aaet fAkelSla, B3
AF g ol gttt o] g3 22 A= Ambrosiadis

2
ot rlo e

o,

<
S AN
J & Klettner PG(1981)2] A-FAz}e} Zo] Ex a4t v
£o] Z31 o] Bre 2ulH 9 A(FH 2 50)0] f3tts
A AAFE R ke nEA Exsithrt 71 <s)
13 1 Y4 S AXE dasiA ZojA Aalx|e] 23]
Zro] ddsizl Aoz FdAT) B3 Jiménez- Colmenero F
5(2010), Alvarez D 5(2011)2] Aol &2lH oA A7}
2 A3 2AIR] Ame} 'y, MEAe] wolxl AE
Hyste] & Aol Aztel fALEI T ek SeH oY
o H7tE Qe AAR7) whdslA| a, e A, A4, J3A,
34 Tol o ERE HAAWS SH od= giAgh

o AAIR 9 textureS 7HAAI71E AS YERN O] tiA

Table 4. Texture characteristics of sausage samples with added olive oil

CON" POI1 PO2 EVOI EVO2 F-value

Hardness(g)  2,620.76£93.157%)  3237.27+283.55"  2,530.31£120.93°  3,312.90+£198.16*  2,703.62+168.01°  11.73"™
Adhesiveness —3.82+0.56 —1.42+1.23 —1.75+0.66 —1.60+0.30 —3.11%1.55 197"
Springiness 0.84+0.01 0.80:£0.02° 0.94+0.10® 1.00+£0.03* 0.87+0.09* 429"
Cohesiveness 0.70+0.01% 0.64+0.05° 0.74+0.00 0.71+0.02° 0.69+0.03% 417

Gumminess 1,836.48+35.82° 2,064.08+13.60° 1,882.62£74.95°  2,367.83£134.61° 1,866.65+51.77° 2657

Chewiness 1,546.4942.70° 1,669.71+68.16°  1,771.85£157.93"  2,389.15+207.63"  1,641.71¥201.66°  14.79™

Y CON: pork fat 100%, PO1: pork fat 50%+pure olive oil 50%, PO2: pure olive oil 100%, EVOI: pork fat 50%t+extra virgin olive oil

50%, EVO2: extra virgin olive oil 100%.

Y MeantS.D. * p<0.05, ""p<0.001, NS=not significant.

3 @79 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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S = F JS Aoz Alsdr ltaste)= EVO27t
48602 71 A H71E90a, EVOILS 3742 718 B
H7Fe A 2™ (p<0.001), WA A7 AI= PO2(4.51) >
CON(4.11) > PO1(4.09)2] A2 YElst. 3 CONET}
228 Y-S 100% HAIZ EVO2, PO29] dlof it 715
T7F A JER AR e A gl e d= giAgh
O 2AA] gle] 71358 =9 & & e 2= YE
t}. o]9} #&H3}e] Muguerza E 5(2002), Jiménez-Colmenero
F 5(2010), Lee H & Joo N(2014), Sim DW(2019) <] A7
AN L H 2US HIIS MAA, S7EEL] VIEErt =
Al bt Aatel dx|ste] EelE 2 do] ke AR 9
ol 384 Y-S A F de AR Atndrh 24
Ztexture)ol] 3 7| S =+ EVO27} 4952 7P =4 A7}
H 203, CONE 4328 71 Sl H7Fe 21 29 (p<0.01),
w2 Al82] A¥= PO1(4.86) > PO2(4.83) > EVOI1(4.41)
o2 UEyth oo} ##M3Fted Muguerza E 5(2002),
Jiménez-Colmenero F 5(2010), Alvarez D 5(2011)2] <17

AA SE|H 9o HItE Qls] A tto] MAE ZHE B
2, B AT texture A AIoA EFH 2 &
AR ] Z223te] NAdE Aol Akt AAA Vse
(overall acceptance)= EVO27} 49022 71 =4 #H71=E9)
I, EVOlS 42002 71 A ol en, Unx] Al5

ol AE Huska, Lee JR 5(2004), Kwon SY o] A3}= PO2(4.65), PO1(4.58) > CON(4.25)2] =42 YE}
(2012), Jung YS & Yoon HH(2018) 5¢] dAFellx A%} 7] SoHp<0.01). ol’de] AvE T3t SH dS HUt
54 AZzo] Z A7 2xA] 9] U9 e 2R WA gt AR = S Al e WA, Bt 223 HAAAQ] 715
£ 7HF0] 71Exd] ZAAR] d3de vz Ao Bast Tof|A] AB[Rl A vl E2 HIHE Wk, ¥H oY
of S2|H 29 HIb= 2AIA Y WA 7k B3 A <l 7R PO1, PO2, EVO27} HAA 7|5&oA &2 475
Table 5. Acceptance of sausage samples with added olive oil
Samples
Sensory attributes F-value
CON" POl PO2 EVOl EVO2
Appearance 5.02+1.26¥9 4.20+1.03° 4.7440.81° 4.51+1.42% 4.76+1.28" 287"
Odor 4.37+1.00 4.13+1.18 4.39+0.84 3.93+1.03 4.46+1.16 1.88™
Taste 4.11+1.34> 4.09+1.21% 451+1.16% 3.74+1.43° 4.86+1.31° 470"
Texture 4.3241.24° 4.86+0.86™ 4.8340.84% 4.4141.02% 4.95+1.09* 333"
Overall acceptance 425+1.17° 4.58+1.19® 4.65+1.04% 4.20+1.20° 4.90+1.10° 274"

Y CON: pork fat 100%, PO1: pork fat 50%+pure olive oil 50%, PO2: pure olive oil 100%, EVOL: pork fat 50%textra virgin olive oil
50%, EVO2: extra virgin olive oil 100%.

Y MeantS.D. **

p<0.01,

ok

1<0.001, NS=not significant.

9 @79 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.
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