KOREAN J. FOOD SCI. ANL. RESOUR. Vol. 25. No. 3, pp. 295~303 (2005)

N
\_K@SFA;
\\\\*} 1978 ://,/// ’
(=) =] = —_ =] - -—
Mzxel g0i71 ==x2| o|&sty Hd o s ojx= I
1743 - o9l NAT* - AYA - R - AR - AR - FEHA - A3
HEAER A TA SN - AFId e BELAT S

Effect of Feeding Probiotics on Physico-chemical Properties and
Sensory Evaluation of Pork

Kyoung-Hee Hah', Chang-Woo Lee’, Sang-Keun Jin*, Il-Suk Kim, Young-Min Song,
Sun-Jin Hur, Hoi-Yun Kim, Hyun-Ji Lyou, and Ji-Hee Ha

'National Livestock Research Institute
*Yoonchang Corporation
Department of Animal Resources Technology, Jinju National University

Abstract

A total of 120 pigs were used to investigate the effect of feeding probiotics on physico-chemical properties and
sensory evaluation of pork loin. About 50kg pigs were randomly alloted into one of six experimental diet groups
(Cl:commercial diet feed the gilt; C2:commercial diet feed the barrow; T1:0.5% YC2000 feed the gilt, T2:0.5%
YC2000 feed the barrow; T3:0.1% YC2000 + 0.3% KBC1121 feed the gilt; T4:0.1% YC2000 + 0.3% KBC1121
feed the barrow). Pigs were slaughtered at approximately 110kg live weight. Crude fat and crude ash were not
difference among the treatments. However, water content was higher in T1 and T2 compared to other treatments
and the protein level of T3 was higher than those of other treatments. All of dietary probiotic groups showed
higher pH compared to control. Especially, pH of T1 and T2 were higher among the dietary probiotic groups.
Cholesterol level of dietary probiotic groups were lower compared to control. In meat color, a* was higher in
Tl and b* was lower in T2 compared to other treatments. In sensory evaluation of cooked meat, aroma, flavor,
tendemess, juiciness and overall palatability were higher in control, whereas T3 and T4 showed higher score in
tenderness, juiciness and overall palatability. T3 had higher myristic acid, palmitoleic acid and oleic acid, whereas
arachidonic acid was lower in T3. In conclusion, dietary probiotic groups were much better than other treatments
in cholesterol, color, tendemess and juiciness. But drip loss of dietary probiotic groups showed higher due to lower
pH compared to control.

Key wonds : probiotics, pork quality, cholesterol, color, sensory evaluation

=2

—

M

A8 B RA FYBAAE e 4 fAS A
4 g % PYAE BAS) Asted Bk Bk o1y
gAAE 430 B 048 250 FRE AAAA 57

* Conresponding author : Sang-Keun Jin, Department of Animal
Resources Technology, Jinju National University, 660-758, Jinju,
Korea. Tel: +82-55-751-3283, Fax: +82-55-758-1892, E-mail:
skjin@jinju.ac.kr

295

FEANA o]22 S A F e Holsle MAE AR
HHEA F48 P EY AW +HE fFEstd TE9
A7FE FAANTIA TEY A4S AN & vk 4
Z Q1cHFuller, 1989). M| AEA A= AvtA o= Jl&dA F
o5 AT, AM, BE FAEES 2Es, Y dEA
9 AEBE Lactobacillus, Bacillus, &R, 238 4A)
B9 BEFAAN ek 15t 7MY AtE dig 4
A= del o]-g=oizl sAPA| e} Aol thet gutel
o] #Alo] ot met fHe A Ao AT 3
FAAE 7150 AASTIAR o] 88 F J=s THE

=1} o]

oX Y

S0orr wit



296 AT FAF

o\-

(o2

st Ja, T2EA Y AME A5 FA8ka StH(Shin ef
al., 2001). e HZols AL AHE-S E0UM T=
o] Y-S PN F e A 7R A diAEdE
o] 7ol tidt trdet A7t S I 3ok Collington 5
(1988)2 AA|S] Hrbrh AHEe] HAALE WAS A
lactase E4& wAckn Hudton, SAPEF HSE2
A48 S Mgt n Eustdth(Baird, 1977). E3F FEA
Eoj n|YE solHo]lz Y a-galactosidese} galactomannan
HBAE Bl AV o ALR ol & FUAAE &
Hoz Fagozy xS AHEE AINE + At
T B 5IITKShim ef al, 2003). Yang 5(1998) A] A7
A A7t AR SR ArsRES AT, EA
iy BeE ARt BasiRnh @A AlSede B
R PAEAA BeEHAY EEHT glen, o3t
v BEA A7 715 AAF A vXe FFol BT B2
A7t o] FAA 2 Slck a2y WA EAA L] Foirt A5
o] F2o| vA= dabﬂ A3 A7E Bo] o] FolAA E
Yot mebd B A7 S4EC S KBC1121®
9} YC2000°9] Foi7} E59) o|sjeb S4o) mA & 9%
= ZAbETH

Mo M

Mz o Uy

AlY S8 ¥ AEAA

B A2 AFA 24 YEdolM ARSE I e LY<D
FRARAE A 12058 FAEATE AFRE HS-E Lk
SALZ(Table NE FoslH o, &3t & 60d B¢ A
(KBC1121%, YC2000%)7} &-68 Al S F3 3 288}
o Algd gAE . d2TE ATAE FA &2 &
A E Cl, AMERAE C2, YFA YC2000L 0.5% T3
IEAE TI, YC2000& 0.5% Fd3d AAHRNE T2,
YC2000 0.1% + KBC1121 0.3%E F% ¢=AS T3 ¢
YC2000 0.1% + KBC1121 0.3%%& F43 A=A & T42
stk ARAE A AFA E4F A4 (F)IFHel
Avido) A Az - AR AEFS AT

=

Al

1) SAME
ZAAEE =& 714
zt X%EHL‘QE EASE B H}% dre =i & FE9E 10
4 At 2 »MEXJH %“(HHH%E)——,% & @ﬁo}oq
AT T 01 CLENA |
FAANZZE o] &3t

&3] A 258 A 35(2009)

Table 1. Formula of experiment diet (%, as fed basis)

Items Experiment diet
Ingredients
Yellow com 69.25
Soybean meal 14.68
Wheat bran 5.65
Rapeseed meal 3.00
Limestone 1.00
Tricalcium phosphate 0.84
Salt 0.30
Vitamin* 0.10
Mineral** 0.10
Animal fat 1.00
Molasses 4.00
Lysine 0.08
Antibiotics (CTCy*** 0.00
Total 100.00
Chemical compositions
DE (kcal’kg) 3300.00
Crude protein (%) 14.00
Lysine (%) 0.75

* Vitamin: Vit. A, 4,000 [U; Vit. D3, 800 IU; Vit. E, 15 IU;
Vit. Bs, 2 mg; Thiamin, 8 mg; Riboflavin, 2 mg; Vit. By, 16
mg; Pantothenic acid, 11 mg; Niacin, 20 mg; Biotin, 0.02 mg.

** Mineral: Cu, 130 mg; Fe, 175 mg; Zn, 100 mg; Mn, 90 mg;
I, 0.3 mg; Co, 0.5 mg; Se, 0.2 mg.

**x Antibiotics: Nincomycin, 44 ppm; Carbadox, 50 ppm; Peni-
cillin, 50 ppm; Sulfathiazole, 100 ppm; CTC, 100 ppm.
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Table 2. Conditions of Rheometer for texture analysis

Items Fresh meat Cooked meat
Table speed 120 mm/min 120 mm/min
Sample speed 60 ms 50 ms
Load cell 10 kg 10 kg
Adapter area 30 mm’ 5 mm’
Sample area 10 x 20 mm’ 25 x 25 mm’

Table 3. GLC (Shimadzu GC-17A) conditions for analysis of
cholesterol content

Items Conditions

SAC-5 column

30 m x 0.25 mm ID, 0.25 gm film

Initial temp.: 265T, Final temp.: 280T, Injector
temp.: 300 Detector temp.: 300C. Programming
rate: 4C/min

Column

Detector Flame Ionization Detector
Carrier gas He
Flow rate 20 cm/sec

Split ratio 100 : 1
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Table 4. Conditions of GC for fatty acid analysis

Items Conditions

Allech AT - Silar capillary cotumn

30 m x 032 mm x 025 ¢L

Initial temp.: 140C, Final temp.: 230C
Injector temp.: 240°C, Detector temp.: 250,

Programming rate: 2 C/min.

Column

Detector Flame Ionization Detector
Carrier gas He
Flow rate 50 ml/min

Split ratio 100 : 1




[
O
[=55]
)

A SAS(1999)2] GLM(General

linear model) ¥ © ;‘i—/ﬁ,é Ay Az Ho e vmE

918 Duncan®] Multiple range test7} ©] &% ATt
Zo o TF
Ui
A Folo 93 E5e] g2 Table SllA He

upe} vt Akt 238 Al oo &g atelrt
Vel egieh au 8 e T1, 277} e A9
FEo vjg) B2 ¥ FFS e, 2o e
T377} 718 A Jehgor, o AgtEe Al F
ool o}gh xto]7F VEREA] eigtTh Park ${(2005)2 sHA] ol
A 0, 005, 0.1, 02% ATA Fo] A L FHY
=to)7} 9tk k3, Kim 5(2001)8 B84 &
7b AW e ta VM E AFE YEd e
o)Al ol ¢ithy Buetd on, Park®} Kim(1998)2
BIAFA L] Foo os) fAEH fedd el S7F
grln Ruskgdch 23 Yu 5(2004) E3AFA Fo
A Age] B7F W Apde] A o] ZAadtivhn Bilsta
T} Yang 5(1998)2 ATA Felo o3 TAY FA= &
A= EAYRAY - ghopxivka 3t AXdo] w
gt AgAe Fo Fgo] tavx Atk & d7elMe
ATA Q] Feolo s =AH gl Wbyt vehtA| get
£ A7t 2ol E By o)y goHe AgAS TR
o} A73teke] zjolo] 95k Atz AR ) Jin 5(1998)L
A7tE e 3o S5 A gl weh AlE 2 o]
g Vet Eanstgch B doa g g2
AEAY g FFo| 2 TN A verskedl, AaA
o FE 71&e A% W) pHE B3] T B8

S2ArA 2518 2] A 259 Al 33(2005)

AAA7I L e HEAA B 2(Underdahl &,
1982) AFR9] 7134d0] X" Wk o}, 38 WY /&
o Bav Aaso] dUda 23keE NAATIE AeE AL
a¥y, o2l A3 A F Ao de viXva Hus
1 9 tkKim et al,, 2001). =3 A AEAAE FU FAEZR
S A4Aksb3(Shahani ef al., 1976), HAA vEo] A3l
Ao Basto] S Pk A& IRE] A A

2 A82E8 A 398 Zevin E3(Muralidhara et
al, 1977)¥ 31 Yok AFA 2] gl ) AREET FA

Zo] JAE 4 ok G g F77E €] 2
o2 Wk

=

A}

—’F %e 3

o|l&tetx el Ed

AFA FAol &g E89] o]318hH 542 Table 6914
B viel 2ok pHE 489 F4o| 2
pHe] mAjol] wet AME, 544, A%, 22, &4, 23
7+ 5ol A G Ton, A
oz g3y Wi & FA A7 JEe] 9
(Honikel ef al., 1986). pHE 2771 A2 TEl vletd &
A vErgen g kel wmel X Tiz T2+9] pH7}
k2 A 75 vla) A Jeich 28, 718 A 2
Al Ha T 2ol fJH<l Aole AT FH2EHE
e AutRow gz v HeTEe] WA YEbk
o 2 A7As FA Fojol o pHe FEL WA
o1} g9 A & PGS MAAE ¥ Rew #dd
t}. Park (2005} six]o]7] 0.05, 0.1, 02% AFA T
A pH, 2217 2 S 2HE FS AU Zol7t |l
Aokm A, Yu 52004y EFBFA Fo Al ASe
7}E ko] At Tin Enstgon, WuEe 04% &
g ATA B9 A FHE0n Rt B AT ZIdde
2tolE BHrh v Abdulrahim $(1996)% Tamai &

Table 5. Water, crude protein, crude fat and ash by dietary probiotics in pork loins

Treatments” Water Crude protein Crude fat Crude ash
%
Cl 73.80+1.36™ 22.54+0.43° 2.55+0.51 1.67+0.20
c2 73.29+1.00° 22.82+0.08" 2.64+0.49 1.510.41
T1 74.03+0.81° 22.51£0.33° 2.52+0.54 1.61+0.21
T2 73.88+0.41° 22.96:0.24° 2.530.29 1.62+0.12
T3 72.61+0.60° 23.54+0.31° 2.6240.73 1.51£0.21
T4 73.26:0.67° 22.47+0.66° 2.56+0.48 1.49+0.19

D C1 (commercial diet feed the gilt), C2 (commercial diet feed the boar), T1 (0.5% YC2000 feed the gilt), T2 (0.5% YC2000 feed the
boar), T3 (0.1% YC2000 + 0.3% KBC1121 feed the gilt), T4 (0.1% YC2000 + 0.3% KBC1121 feed the boar).
“® Means with different superscripts in the same column significantly differ at p<0.05.
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Table 6. pH, WHC, cooking loss, shear force and cholesterol by dietary probiotics in poxk loins

Treatments" pH (%) WHC (%) Cooking loss (%)  Shear force (g/cmz) Cholesterol (mg/100g)
C1 6.310.06° 75.41% 3.26 40.10+ 2.63 4,809:1,161 60.34+0.97°
2 6.19+0.07° 74.59+ 5.34 3741 1.10 4,466+ 624 46.17+1.83°
T1 5.21+0.17° 68.20+13.25 38.63+12.39 4,460+ 823 43.72+0.45%
T2 5.28+0.11° 7209+ 5.46 40.78+ 0.96 5,600+ 908 42.12+2.40"
T3 5.75+0.03° 73.43+ 4.55 38.93+ 3.74 5,334+ 831 57.4842.53°
T4 5.7940.06° 74.82+ 5.98 39.36+ 1.66 4,365+1,492 39.65+2.89°

Y Treatments are the same as in Table 1.

** Means with different superscripts in the same column significantly differ at p<0.05.
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Table 7. Meat and fat color by dietary probiotics in pork loins
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Treatments” Meat color Fat color
L* a* L* a* b*
Cl 57.00+2.37° 7.28+2.26° 4.57+1.19° 80.01%1.24° 3.3520.50° 4.61£0.71%
C2 58.78+4.47" 7.82+1.81° 5.46+137° 80.08=1.66" 3.48+0.55° 4.9120.85%
Tl 53.9423.23° 9.90+1.38° 5.57+0.87° 80.46+1.25° 2.97+0.73° 4.64+0.69"
T2 54.49+3.86° 8.14+1.71° 4.89+1.38" 78.42+1.50° 4.07+1.41° 5.39+1.80°
T3 53.88+2.72° 7.54%1.57° 4.29+1.03° 79.88+1.99° 3.01£1.10° 4.3240.51%
T4 5§7.35+2.64° 7.96+1.30° 5.53+1.03° 78.64+1.26" 3.03+1.04° 4.19+0.86°

D Treatments are the same as in Table 1.

*° Means with different superscripts in the same column significantly differ at p<0.05.
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Table 8. Texturization by dietary probiotics in cooked pork loins

8132 A 259 A 35(2005)

Treatments”

Hardness (g/cmz) Adhesiveness (g) Cohesiveness (%)  Springiness (%)

Gumminess (g) Brittleness (g)

Cl
C2
T1
T2
T3
T4

1,284+281
1,435+245
1,649+288
1,509+ 73
1,412+£356
1,463£235

16043

120+23°

207+57"
198+14%
190277

267+73°

49+ 6
38411
42+ 4
49+ 3
47+ 9
4619

99+13
8614
92+ 9
9511
97+13
102+17

521+102
469+135
600+136
663+ 38
5924207
5444294

532+175
415+155
547+123
630+ 58
590+£270
591+382

D Treatments are the same as in Table 1.
"~ Means with different superscripts in the same column significantly differ at p<0.05.

Table 9. Sensory evaluation score” by dietary probiotics in fresh pork loins

Treatments” Meat color Drip loss Marbling score Overall acceptability
C1 5.50+1.00° 1.75+0.96° 5.5041.29% 6.00+1.41
2 6.00+1.41° 2.00+0.00°° 5.50+1.00® 6.00+1.41
T1 5.25+0.50° 2.5041,29% 6.00+0.82° 5.25+0.96
§y) 5.00+0.82° 4254236 4.5040.58" 4,75+0.96
T3 4.50+0.58° 3.25+0.96® 4.50+0.58° 4.75+0.50
T4 5.2540.50° 4.00+1,83% 5.25+0.50° 5.2540.50

D Treatments are the same as in Table 1.
2 Meat color (1=very poor, 9=very good), Drip loss (1=very small, 9=very large), Marbling score (1=very poor, 9=very good), Overall

acceptability (1=unpalatable, 9=palatable).
*® Means with different superscripts in the same column significantly differ at p<0.05.

Table 10. Sensory evaluation score by dietary probiotics in cooked pork loins

2)

2)

Treatments” Aroma” Flavor” Tenderness Juiciness Overall acceptability”
Ct 6.75+0.96" 6.25+1.50° 6.25+1.71° 7.000.82° 6.25£0.96
2 4,50+1.29° 4.25+1.71° 5.7540.96" 6.00+0.82° 4.75+0.96™
Tl 5.00+0.82° 4,75+0.50™ 4.50+0.58™ 4.25+0.96° 4.25+0.96°
12 4.50+1.29° 4,7540.50 4.00+0.82° 3.50+0.58° 3.75£0.50°
T3 5.50+0.58% 6.00+0.82 6.25+0.96 6.00+:0.82° 6.0040.82°
T4 5.00+0.82° '5,7540.96™ 6.75+0.96 6.50+1.29° 6.00+1.41°

U Treatments are the same as in Table 1.
) Aroma (1=very weak, 9=very strong), Flavor (1=very poor, 9=very good), Tendemess (1=poor tender, 9=very tender) Juiciness (1=very

dry, 9=very juicy), Overall acceptability (1=unpalatable, 9=palatable)

** Means with different superscripts in the same column significantly differ at p<0.05.
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Table 11. Fatty acid compositions by dietary probiotics in pork loins

Treatments" Cl C2 T2 T3 T4
%
Myristic acid 0.76+0.31° 0.80+0.17° 0.76+0.17° 0.77+0.05" 1.26+0.26° 0.99+0.15™
Palmitic acid 19.24+0.37 16.4748.63 19.86:0.66 20.62+0.48 20.18+0.43 20.1120.99
Palmitoleic acid 3.08+1.12% 3.04+0.76™ 3.09+0.53* 2.60:£0.40° 3.69+£0.52° 3.414043%
Stearic acid 10.36+0.59 9.41+0.97 8.1843.05 9.54+1.44 10.01+1.06 9.70::0.41
Oleic acid 37.11£5.96° 38.105.41° 39.38+3.61% 36.2942.21° 44.73£221° 41.84:2.25®
Linoleic acid 20.62+4.55% 23.48+2.85" 21.10+3.31® 22.17£1.58" 15.47£1.96° 18.4342.39™
Arachidonic acid 8.8443.29° 8.69+1.51° 7.6242.50° 8.02£1.37" 4.65+0.79° 5.51£1.13%
SFA? 30.36+0.83 26.69+7.73 28.80::2.49 30.93+1.67 31.45£1.01 30.81+1.11
UFA” 69.64+0.83 73.31+7.73 71.20+£2.49 69.07+1.67 68.55+1.01 69.19+1.11
EFA? 29.46+7.54 32.18+3.53 28.7245.69 30.1942.62 20.12+2.73 23.94+3.28
UFA/SFA 2.30+0.09 3.20+1.98 2.50+0.34 2.24+0.16 2.1840.10 2.2540.12
EFA/SFA 0.97+0.27° 1.39+0.79° 1.02£0.29® 0.98+0.12° 0.64+0.09° 0.78+0.13°

Y Treatments are the same as in Table 1.

% SFA (saturated fatty acid), UFA (unsaturated fatty acid), EFA (essential fatty acid).
*° Means with different superscripts in the same row significantly differ at p<0.05.
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