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ABSTRACT

The purpose of this study was to investigate the sensory properties and consumer acceptance of sausages made with added

olive oil instead of pork fat. Five sausage types, that is, CON (olive oil 0g), PO1 (pure olive oil 30g,

50% pork fat), PO2

(pure olive oil 60g, 100% pork fat), EVO1 (extra virgin olive oil 30g, 50% pork fat), and EVO2 (extra virgin olive oil 60g,
100% pork fat) were analyzed for sensory characteristics. Sensory profiles of sausages were established by Quantitative
Descriptive Analysis (QDA) using 9 trained panelists. QDA showed pork smell, savory flavor, oily flavor, and dry chewiness
were significantly increased by adding olive oil, but that brightness, surface gloss, surface homogeneity, grass smell, and
chewiness were significantly decreased. Consumer acceptance test, performed using 40 persons, showed that EVO2 was
preferred most and CON was preferred least. The correlation between sensory properties and consumer acceptance was
analyzed by Principal Component Analysis (PCA) and Partial Least Squares Regression (PLSR). PCA showed that the first
component was 58.53% and the second component was 28.43%. PLSR results showed EVO2 was acceptable to many, but

that CON was far from acceptable.

Key words: pork fat, olive oil, sausage, quantitative descriptive analysis, principal component analysis
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Table 1. Formulas for sausage samples with added olive oil
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1. A=
= AFA SEEeY 2AIA] AR RS0 R AR
g =2 ST S(5lLh, SAEWAH S FAlsE ot
¥ vl=(Nonghyup Co., Uiseong, Korea), 4l &3 (Hanju, Ulsan,

5 ==
LRSS

Korea), W2 (ShinyoungFS Co., Gwangju, Korea),
(Youngheung Co., Eumseong, Korea) 5= A& 24 Lt
tEO A F]iste] ARRSIATE ARl AHE Fro] SElE
L2 ATl AF F AL Lo dAxEg Wl &
H2Ad(10%) S FA S8]H Uy} &3t o] &8jHeY
A&

=5k

(Costco Wholesale Co., Gwangmyeong, Korea) A|&<
ale] CoigrkEDA Fujste] Aol AHg
ez w7 LIHe e B4 B ¢, A S
o] 78l YFER = Moresca extra virgin olive oil(Vincenzo
Padona & CO. SAS, Via Lucca, Italy)S 4173 3le] IEIYlo.
2 Tufste] ARgSHTh

=
=

2. 2A|X|9] XM=

S H 0 UL HILE 2AA] A8 A ZFE Na YR & Joo
NM(2012), Jung YS & Yoon HH(2018)¢] A&A1= ulet
°oF A dEAdE S BHESto] widEE 2R s o]
£ 53l EEE Sg]H Y] A7 CON 0 g(0%), POL,
EVOL 30 g(50%), PO2, EVO2 60 g(100%)°]SlaL S2|E
o H7hkel whet 2] A HrbEE o] &A1 AR
= Azstgon wgu] &L Table 1S 53 AAI8IIE &
AR Az daS, SAY, PR 55 g et &

°

sto] 27 0.3 cm plate® 2218 B89, 24 B4

)

Ingredient (g)

Sample”

Poﬂl(eal;:an Pork fat olil:/l:eoil E);;riie\/i;iglin ls)t();i[}? Ice Salt Garlic ;Z:)l;t; Nutmeg
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
EVOl 200 30 30 3 80 10 2 0.5 1
EVO2 200 60 3 80 10 2 0.5 1

Y CON: pork fat 100%.
PO1: pork fat 50% + pure olive oil 50%.
PO2: pure olive oil 100%.
EVOL1: pork fat 50% + extra virgin olive oil 50%.
EVO2: extra virgin olive oil 100%.
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2) 7|12 AA}

S EUS AU 2AIA ] &AHR) 75 AR A
g1 (Jo SE & Choi SK 2010; Jo YJ & Yoon HH 2018)E
Fraste] 2Pttt A5l 713 E HAVE S8l £ A
oF2 204 o]de] AnB|xl Wzl 211, oIz} 199 oz
3cm x 3 cm x 3 cm 27|19 HHFAAZ A2 A|RE BY0|
2o F700] e 138 Zet~E S7)o @& F3xE] &
2 GEEE BAISH AlFetdth Alsdd digh H7he 74
HE(T = v§ F5, 4= BE, 1 = vl &)E A&,
HrreEe o, WAl B 2250 AvkER] Vs A
2 Frleles stalon, AR 7t Aleld] 2 4 AT
o] 7} H7tE RSt

4
Hedrs B3 =29 Ade TA ZRIa3 SPSS
(version 23.0, IBM SPSS Institute Inc., Chicago, IL, USA)&
Bl UAEAEA (one-way ANOVA)S A1), Fol
F p<0.05°14 Duncan®] U5 $17 7% (Duncan’s multiple
range test) = A& k] ztolo] tigh fodS BAH R
Aotk gk A4 BAREA O] FEte s FAE &
X (principal component analysis; PCA)S A5t =&H
Aol 54 AolE gRlskith. PCAS 891 3|2
Varimax'32] & ARS8, afrake 12 Atk A&
2 BAHEA o] Adtel 715 HAte] 2¥E nigow FE
2 n}; 395 (partial least square regression; PLSR)<
AAste] ZElHed HIb AR 9] Wed 543 vt
7135 Apole] #dE BRlskith. PCASH PLSRE| 42
XLSTAT Z=Z223(XLSTAT ver. 2020. 02. Addinsoft, New
York, NY, USA)S AR&3le] #4313tk
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Table 2. Definitions and reference standards of quantitative descriptive analysis of sausage samples with added olive oil

Sel}sory Descriptors Abbreviation Definitions Reference
attributes
Brightness Brightness A Intensity of bright color Milk (Seoul Milk, Seoul)
Smoothnees of  Smoothness of  Intensity of smoothness of sausage . .
surface surface A surface Mandarin orange (Nonghyup Co., Jeju)
Appearance Gloss of Surface . Canned ham
Surface gloss A Intensity of gloss of sausage surface (CJ Cheilledang Co., Seoul)
Homogeneity Homogeneity Intensity of homogeneity of sausage .
surface surface A surface Castella (Paris Baguette Co., Sungnam)
Th 11 i ith grill k
Pork smell Pork O bel?ysme associated with grilled por Pork belly (Nonghyup Co., Jeju)
. . . . . Garlic bread
Garlic smell Garlic O The smell associated with garlic bread (Pejrilg B:egauette Co., Sungnam)
. . Black pepper sauce
Pepper smell Pepper O The smell associated with pepper sauce (Heinz Sauce Co., China)
Grass smell Grass O The smell associated with boiled dry Dried Gondre
Odor/ grass (Nonghyup Co., Jeongseon)
fl
avor Fundamental taste sensation of NaCl 0.1% Nacl (Duksan pure chemical Co.,
Salty taste Salty F taste is tvpical An .
typical san) solution
Bitter taste Bitter F Fundamental taste sensation of caffeine  Green tea (DongSuh Co., Seoul)
Savory taste Savory F The taste associated with beef stock Beef stock (Daesang Co., Seoul)
. . Black pepper sauce
Pepper flavor Pepper F The taste associated with pepper sauce (Heinz Sauce Co., China)
Oily flavor Oily F The taste associated with butter Butter (Fonterra Ltd., Newzealand)
Force required to bite completely through ViennaSausage
Hard Hard T .
ardness ardness sample placed between molars (CJ Cheilledang Co., Seoul)
. . Force required to chew dry fermented  Vienna sausage
Ch Ch T . .
cwiness ewiness sausage sample before swallowing (CJ Cheilledang Co., Seoul)
Springiness Springiness T Force with which the sample returns to Marshmallow
pring pring its original size, after partial compression (CostcoKorea Co., Kangmyung)
Moistness Moistness T Amount of moisture adhering to the teeth Boiled pork (Nonghyup Co., Umseong)
Texture during mastication of the product boiled 1 hour in hot water)
Degree of unsmoothness and lumpiness Hamburger patty
Rough Rough T
Oughness Oughness of product’s surface, perceived by tongue (Lotte GRS Co., Seoul)
.. .. Degree of movement of product’s ViennaSausage
Graininess Graininess T particle, perceived by tongue (CJ Cheilledang Co., Seoul)
. L .. Boiled pork liver
Dry chewiness  Dry chewiness T deegrf: ctl(l)'ynwelll:h food is difficult to bite (Nonghyup Co., Umseong)
boiled 1 hour in hot water)
. . ViennaSausage
Aftertaste  Aftertaste Aftertaste T Residual taste after swallowing

(CJ Cheilledang Co., Seoul)
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Table 3. Quantitative descriptive analysis results of sausage samples with added olive oil
Samples
Sensory attributes F-value
CON" PO1 PO2 EVOI EVO2
Brightness A” 5.57+1.597%° 6.83+2.38" 7.504+2.29° 8.09+2.15° 7.93+2.62° 585"
Smoothness of surface A 6.85+2.95 7.68+2.77 7.2542.50 7.58+2.54 7.90+2.58 0.65™
Appearance
Gloss of surface A 5.65+1.89" 5.40+2.08° 6.99+2.80° 6.87+2.16® 7.85+£2.89° 502
Homogeneity of surface A 6.60+2.57° 6.51+2.58" 6.10+2.39° 7.40+2.55 8.23+2.54"  3.15
Pork O 8.1242.51° 5.76+2.59° 5.9242.40° 6.66+2.50° 6.63:2.59"  3.817
Garlic O 7.96+2.66"° 5.86+2.09° 5.71£2.17° 6.39+2.08° 6.03£2.56°  4.29”
Pepper O 7.10£2.66 5.98+2.76 5.76+£3.25 5.53+2.32 5.15+2.85 1.93%
Grass O 3.33+2.82° 3.4342.03° 4.02+1.96" 4.7742.55% 5.7242.19° 510"
g:vc’g Salty F 7.2442.72 6.33+2.48 6.82+2.78 6.6742.35 7.0142.40 0.50M
Bitter F 5.7742.54 4.59+2.36 4.7142.51 4.6142.15 5.08+2.44 119"
Savory F 7.86:+2.44° 6.38+2.07° 5.99+2.52° 5.95+2.54° 5.96+2.59°  3.15°
Pepper F 5.76+2.90 427+2.17 4.45+3.03 433+2.45 431+2.31 1.68N
Oily F 7.14£2.10° 5.46+2.13° 5.71+2.43° 4974237 5704251 3407
Hardness T 5.9142.85 5.50+2.41 5.6142.78 5.5642.78 6.06+2.71 0.23"
Chewiness T 5.59+3.21° 6.55+2.40° 7.514+2.86" 7.77+2.02° 7.5242.50°  3.33"
Springiness T 6.24+3.02 5.38+2.70 5.47+2.40 6.62+2.60 6.77+3.03 1.52%
Moistness T 7.73+3.00 6.96+2.35 7.58+2.59 7.45+2.41 7.7242.74 0.40M
fexre Softness T 7.64+2.34 7.5442.08 7.81+2.44 8.40+2.16 7.99+2.62 0.58"
Roughness T 7.64+2.64 6.3342.14 6.04+2.51 6.3142.58 6.5142.77 1.69™
Graininess T 8.14+2.30 7.3442.31 7.52+2.89 7.52+2.59 6.66+2.54 1.20™
Dry chewiness T 8.95+2.56" 7.1342.03° 6.59+2.51° 7.2942.19° 7.42£2.47° 4017
Aftertaste Aftertaste AF 7.7342.61° 5.95+2.42° 6.20+3.02° 4.79+1.99™ 5.56+2.61° 490"

D Refer to the legends in Table 1.

2 Refer to the legends of sensory attributes in Table 2.
»<0.001, NS=not Significant.
9 274 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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Fig. 1. Principal component analysis (PCA) loadings for sensory attributes and the scores of sausage samples with added

olive oil.

Table 4. Consumer acceptance of sausage samples with added olive oil

Samples
Sensory attributes F-value
CONV POl PO2 EVOI1 EVO2
Appearance 5.07+1.289%" 4.20+1.06° 4.77+0.83 4.51+1.46™ 4.76+1.32° 2.93"
Odor 4.40+1.03 4.17+1.21 4.40+0.90 3.92+1.07 4.50+1.19 1.80°
Taste 4.20+1.34> 4.12+1.24% 4.50+1.19% 3.85+1.40° 4.90+1.25 3.84"
Texture 4.32+1.28° 4.87+0.88" 4.82+0.84 4.40+1.05™ 4.97+1.12° 3.177
Overall acceptance 4.27+1.21° 4.65+1.21% 4.67+1.04® 425+1.23° 5.02+1.02° 3.127

) Refer to the Table 1.
? Mean=S.D. “p<0.01, NS=not Significant.

3 27¢ 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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Fig. 2. PLSR result indicating the relationship between sensory characteristics and consumer acceptance of sausage samples
with added olive oil.
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