J East Asian Soc Dietary Life
16(5): 592~599 (2006)

HEr EE siXx|uo|e] FHo J&

592

Feeding Effect of Dried Citrus Byproduct on the Quality of Jeju Native Pig Meat

Seung-Joo Yang', In-Chul Jung2 and Yoon-Hee Moon®'

"Jeju Provincial Government, Jeju 690-700, Korea
“Division of Food Beverage and Culinary Arts, Daegu Technical College, Daegu 704-721, Korea
*Dept. of Food Science and Technology, Kyungsung University, Busan 608-736, Korea

Abstract

This study was carried out to investigate the possibility for utilization and the effectiveness of citrus byproducts on
the nutritional composition and sensory score of Jejudo native pig meat. The groups are consisting of the Jejudo native
pig loin without citrus byproduct (JNP-T) and the Jejudo native pig loin fed with 8% and 15% citrus byproduct during
growing and fattening period(JNP-T;). The contents of moisture, crude protein, crude fat, crude ash, calorie, cholesterol
content, Mg, P, K, Na, vitamin B, and B,, total amino acid, and total free amino acid content were not significantly
different between JNP-T, and JNP-T(p>0.05). It was found that palmitic acid(25.301~27.403%) was the highest one among
saturated fatty acid while oleic acid(42.234~43.061%) was the highest among unsaturated fatty acid in both groups. In
case of sensory score, the color and aroma of raw meat, and the flavor preference of boiled meat of JNP-Ty were higher
than those of JNP-Ti(p<0.05). But the taste, texture, juiciness and palatability of boiled meat were not influenced by

feeding of citrus byproduct.
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Table 1. Diet ingredients fed to Jeju native pig

Diet
Items
Control Growing  Fattening
Ingredient(g/kg as fed)
Dried citrus pulp - 80 150
Cormn 600 540 490
Soybean cake 180 170 160
Commercial contrate 210 200 190
Premix 10 10 10

2. vt MF, g2 ¥ E2HE

AFE EF A SASY &8 &% 3¢ ke d=x
W, 2oz geld 27 (Tecator Kjeltec Auto 1030 Ana-
lyzer, Korea), ZA| 42 X1 -4 7](Soxtec system 1046, Swe-
den)E ©]-8-gt Soxhlet FFHoZ B3I o, 23)E
24 3o g SIGUTHKFDA 2002). 18|31 3 %

AI(PARR 1351 Bomb Caloriemeter, USA)E ©]-&3}% o,
S| 2B &9 AAT]= AOAC WH(AOAC 1997)-2 o]-83}
Aot & A2 1 g€ ethanol& A3l =53 F 50% KOH
Lo HjF3}l A7) 1, tolueneS Wol AFE3 T 05 M
KOHS} B85 A-23lc tolueneZ-2 oJz] ¥l HoJE & &-of
< 243k 3 mL dimethylformamide A]2Fo)} Zad ] 717]
248 A8 SIHT}. o] A& GC(Trace GC, Thermo Fini-
gan, Germany) 2. £415}53th oju 2] column €%+ 2.0C/min
o] &2 280C7HA] 35| warming upA]7) 1, injectore}
detector®] 2%+ Z+Z} 270C 9} 300T ol

D7|x| EI_I HlEl'Dl
ENAE AR FAZ D3 660TN 2417 T4t 33}
3lof HCLH,O(L:1) o] o]z ah%3t A9 ¥ of e}
o] Perkin-Elmer ICP-OES 2000DV(USA)2 3-A13}%]tHLee
et al 1980). HIE}Y B A8 10 g2 0.1 N ghite g H&3t
% takadiastase 2. 7}ritel sl Agg o] vlElW B & fel
Al7] % permutit F4 column0 2 Bejstel slelAlgt Zat
SMMEF & o= 2siaA e FFE& Y= thiochromeS
B 71 & B3 35 7)(Fluorescence, LB-500, Perkin-Elmer,
USA)E o]-&3td 33tk HEH Be AlE 10 g& &
&3] 21 4~ SHTE 7 FEIE o] 83l WAt
Al 4 F 70~80T] &2 FE2I F YA
0] oJi}sle] 7)7] BEAE A8 2 Y THKFDA 2002). o]
71-& HPLC(P680 Pump, RF2000 Fluorescence Detector, Dio-
nex, Germany)Z £4J3}ich
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Table 2. Chemical composition, calorie and cholesterol
content of Jeju native pig fed with citrus byproducts

Traits JNP-T,"” INP-T,”
Moisture(%) 550+ 1.34Y 54.8+ 6.32
Crude protein(%) 162+ 1.3 173+ 2.5
Crude fat(%) 28.0+ 34 273+ 625
Crude ash(%) 08+ 0.1 09+ 0.2
Calorie(kcal) 3,714 +170 3,668 +660
Cholesterol(mg/100 g) 478+ 3.2 43.7+ 10.2

" Pork not fed with citrus byproduct during fishing period.

? Pork fed with 8% and 15% citrus byproduct during growing and
fattening period, respectively.

¥ MeanSD.

Y Values with different superscripts in the same row are sig-
nificantly different at p<0.05.
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Table 3. Major mineral, vitamin B; and B; contents of
Jeju native pig fed with citrus byproducts
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Table 4. Amino acid composition of Jeju native pig fed

with citrus byproducts (%)
Amino acids INP-T," INP-T,?

Aspartic acid 1.38+0.13% 1.44+0.25
Threonine 0.60+0.06 0.67+0.13
Serine 0.53+0.04 0.56+0.11
Glutamic acid 2.16+0.18 2.35+0.45
Proline 0.60+0.06 0.55+£0.13
Glycine 0.7940.05 0.71+0.16
Alanine 0.57+0.03 0.60+0.12
Valine 0.76+0.05 0.78+0.11
Isoleucine 0.70+0.08 0.74+0.13
Leucine 1.14£0.11 1.23+0.22
Tyrosine 0.47+0.05 0.52+0.10
Phenylalanine 0.56:0.04 0.59+0.10
Histidine 0.54+0.05 0.61£0.15
Lysine 1.150.14 1.29+0.28
Arginine 0.65+0.13 0.81+0.22
Cysteine 0.69+0.04 0.99+0.31
Methtonine 0.30+0.09 0.35+0.13

Total 13.59+1.22 14.79+2.49

Traits INP-T," INP-T?
Calcium(ppm) 6579 5246
Magnesium(ppm) 14249 14348
Phosphate(ppm) 1,204+88 1,247+26
Kalium(ppm) 1,813+83 1,910+107
Natrium(ppm) 302438 322475
Vitamin Bi(mg/100 g) 0.180+0.150 0.350+0.450
Vitamin B(mg/100 g) 0.003+0.002 0.006+0.004

"% The same as in Table 2.

9 The same as in Table 2.

< FAATIE 8RICE Agste B s A4HA 7]
ol(Cambero et al 1992) F2] olm|:ite] Frako] oy 7|
o] 4% Ao 438 ¢ ok FA3%T e BE
o] .AFS o] INP-To9t INP-T; Aloldl| f-e]gh ghake] Ajo)
7} g19lem, % ojp|iAt L INP-To} 13.59%, INP-T,
o] 1479%Z 2% Ao|7} gt a2l n HlmA Fol] T
AH ofu) Ak glutamic acid, aspartic acid, lysine, leucine
oIt 8 oAt gk} Aol A L-phenylalanine-2
JNP- Tio] JNP-ToET} 3-2)3kA ¥31, L-lysine-2 JNP-To7}
INP- T\ 2o} F2l 8 =t (p<0.05). 28} & /8] o}u]
A &2Re INP-T, 2 JNP-Tyo] z+Z} 273.44 2 275.03
mg/100 go 2 fojgt xpo]7} it 7HF Bol 4 #e
obm) = AHe L-carnosine©] 1. Th-O 2 taurine, asparagine X
L-alanine®] =0 & &F5o] 942t} o]Ate] A3l= Yang et
al(2005)0] E.518F opu] At ZA Zol A glutamic acid7} 7}
2 @3 fe ol Ak L-camosine©] 71 Bol &f-5 o

sitke Azst QA Bl
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Table 5. Free amino acid contents of Jeju native pig
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Table 6. Fatty acid composition of Jeju native pig fed

fed with citrus byproduct (mg/100 g)
Free amino acids JNP-T,” INP-T,?
Phosposerine 5.39+3.95 227+ 1.75
Taurine 23.31+8.78 23.02+ 4.75
L-Threonine 1.94+0.46 1.77+ 027
L-Serine 2.38+0.49 1.92+ 0.73
Asparagine 15.41+7.22 11.38+ 2.40
L-Glutamic acid 6.24+1.53 7.95+ 322
L- @ -Aminoadipic acid 1.59::0.94 1.73% 3.00
L-Glycine 5.76+1.39 438+ 0.68
L-Alanine 11.66+2.68 1291+ 1.97
L-Valine 2.92+0.41° 222+ 0.20°
L-Isoleucine 1.68+0.19 1.45+ 0.10
L-Leucine 3.55+0.45 343+ 0.05
L-Tyrosiné 1.67+0.35 1.59+ 0.08
L-Phenylalanine 121+0.28" 236+ 0.39°
B -Alanine 2.09+0.64 1.55+ 1.36
L-Lysine 1.77+0.49" 0.77+ 0.68°
L-Histidine 0.84+0.05 0.55+ 0.55
L-Carnosine 182.53+35.20 192.81+61.73
Arginine 1.50+0.03 0.97+ 0.84

Total 273.44+59.32 275.03+66.64

>3 The same as in Table 2.

4. MFT EF sHX|of X[t =4

AFE EF AR A Za FAES Fodtd At =
A& A¥sln 1 AIE Table 69 VERNITh E3kA24
FolA 78 Bol &=o] 9l AL palmitic acidZ JINP-
To 2 INP-T,©| 2}7} 25.301 2 27.403%3 JNP-T 0] §-2}&}
Al ke, o go] giEo] Y 32 stearic acid
2 13.280~13.674% 2 A RE Alolo| §2l3t 2ol gSiTh
By Rk oleic acid7} 7} @o) de5o] A=)
INP-T,7} 42.234%0] 31, INP-T; 0] 43.061%Z A| 25 Alo]d
So)at o]zt glel e, linoleic acidE INP-To7} 11.066%
2 JNP-T; 9] 9.000%Ec} Fol3HA] & 7|t Yang
et al(2005)2 25U FAEE o3 =& T4l AWt
/] A3pol|A] Bo| &8 23} A4 palmitic acid
23.157-24.649%} 1 slodA] B Ao AgHo) g3t &
T3 WAL oleic acid7} 44.305~45.150%2 & A xch

with citrus byproducts (%)
Fatty acids INP-T," JNP-T,?
Capric acid(Ciog) 0.061£0.008”  0.059+0.008
Undecanoic acid(Ciyg) 0.002:0001  0.003£0.002
Lauric acid(Ci20) 0.074+0.009 0.0790.007
Myristic acid(Cia) 1.346+0.080 1.473+0.092
Myristoleic acid(Cia.1) 0.0110.003 0.01120.003
Pentadecanoic acid(Cisy) 0.047+0.007° 0.032+0.005"
c’:c'ild(i'cpl‘:;adece“"“ 0.008:0.001°  0.005:0.002°
Palmitic acid(Cie0) 25.30120.953"  27.4030.785°
Palmitoleic acid(Cis.1) 2.250+0.216 2.131+0.193
Magaric acid(Ci7.0) 0.295+0.032 0.260+0.009
Magaroleic acid(Cy7.1) 0.27440.032 0.202+0.021
Stearic acid(Cigo) 13.674£1.837  13.280+1.122
Oleic acid(Cis1) 42234£0.961  43.061:+1.649
Linoleic acid(Cig.) 11.066+1.562° 9.000+0.017°
v-Linolnic acid(Cis:n69,120) 0.017+0.001° 0.0130.002°
Linolnic acid(Cis:3n9,12,15¢) 0.537+0.094 0.432+0.049
Arachidic acid(Coo) 0.255+0.053 0.286+0.019
Eicosenoic acid(Cy.1) 1.205+0.018 1.176+0.088
Eicosadienoic acid(Caz) 0.425+0.043° 0.561+0.057"
C’:ofclzlégci‘:)osame 0.644+0.062°  0.491+0.021°
Arachidonic acid(Cao.4) 0.112+0.014° 0.084+0.006°
E;z‘i’j?cpfg;‘m"ic 0.005£0.002  0.002::0.001
Heneicosanoic acid(Caio) 0.217+0.029 0.231+0.109
Behenic acid(Cp.) 0.008+0.002 0.0070.001
Erucic acid(Ca:1) 0.032+0.004 0.025+0.004
C’rfmlc?’ ’;gi'(]])(gz:;‘die' " 0.034£0.004 0.0360.008
Daoccigz?;z:z;mic 0.024+0.004 0.022+0.004
Tricosanoic acid(Cas.0) 0.248+0.026 0.145+0.043
Lignoceric acid(Cps.0) 0.036+0.015 0.043+0.014

"% The same as in Table 2.
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HE2T7F FodFHT fFolSHA E3tHp<0.05). 283 7Hd

§-& Fnlo] 73§ INP-To7} INP-T Bt} f2]31A] kot
% 247, BEd 2 A J154e frel e Jelzt g

AHp<0.05). 24]&2] 715X 28 FA=] = A
S A AT V) wliEel 250 AW el S
71EeE ), gy, A% So] N4 = (Berry BW 1994,
Shackelford et al 1994), 22 #2] olu|w=Ak HE =, op,
i, o, {712, st 5o B EEA SRHEE ofdte
PAE 1, Fnle 8 ol AER HEs, IMP 59
EEo] 71 ol A=, Fol EH e
7te 2xo] QY= IA Z-E-3cHCambero er al 1992). 1
211 Jin ef al(2001)& EF EShA|7} FEFFo] Hlste] 232
Zro] Z718ta, A2 drdslHA wWallo]n, Salo] AZ A

o LT

og Reely 377 Erln sk 2] xlo)k J3FE 1)
e Ao veksteh meb ofE 54 A @ HIE o)

A1 %o B BHle 2, LS W, =

Table 7. Sensory traits of Jeju native pig fed with citrus
byproducts

Sensory traits JNP-T,V JNP—TIZ)

Raw Color 520404579 4.14£0.05°

meat Aroma 45740.51° 3.96+0.06°

Taste 4.48+0.51 4.44+0.49

Flavor 4.78+0.40° 4.44+0.20°

Cooked Texture 4.1940.55 4412053
meat

Juiciness 4.5240.74 4.26+0.72

Palatability ~ 4.52+0.36 4.48+0.55

19 The same as in Table 2.
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