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Fatty Acid, Amino Acid and Nucleotide-related Compounds of Crossbred
Korean Native Chickens (KNC)

Mi-Na Park, Eui-Chul Hong", Bo-Seok Kang', Hak-Kyu Kim', Kang-Nyeong Heo', Jae-Yong Han’,
Cheorun J03, Jun-Heon Lee3, Hyo-Jun Ch003, Ok-Suk Suh' and Jong Hwangbo”
!National Institute of Animal Science, RDA
ZDepartment of Agricultural Biotechnology, Seoul National University, Seoul 151-742, Korea
*Department of Animal Science and Biotechnology, Chungnam National University, Daejeon 305-764, Korea

ABSTRACT The current work was carried out to investigate the effect of crossbred Korean native chickens (KNC) on fatty
acid, amino acid and nucleotide-related compounds contents of chicken meat. A total of 360 male chicks (1d of age) was used
in this work and were divided 4 groups as A) (KNC egg-meat type C strains x KNC meat type S strains) x Ross broiler, B) (KNC
egg-meat type C strains X KNC meat type H strains) x KNC meat type S strains, C) (KNC native R strains x KNC meat type S
strains) * KNC meat type H strains and D(White Semibroiler Chickens) strains for 5 weeks at the flat house. Palmitic acid and
vaccenic acid were highest in C strain meat, and myristic acid and linolenic acid were lowest in A strain meat (p<0.05). Saturated
fatty acid was lowest in C strain meats (p<0.05). Valine, leucine, phenylalanine and lysine of essential acid were low in A strain
meat. Cystine, aspartic acid, glycine, alanine and proline were also low in A strain meat. Hypoxanthin (Hx) was high compared
other strains at 5 weeks and low at 10 weeks. IMP was high compared other strains at 5 and 10 weeks. AMP has not significant
difference among strains at 5 weeks but B strain was high other strains at 10 weeks. These results showed that C stain was excellent
on the fact of nutrients compared to other strains. Consequently, the result of this work gave the basic data that needed to develope

the new strains.
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ME L
1. SAALE Al AA|

B A AME FAAE TEESAEkd SR
oA BHi3lal e ITESH 55 39 wisie
WA ek 471 2] o] b4 Bole] 7205 o] 8-3tiTh 44

T wul WH-E 747 A) EAH S CA T EASEEST)
ExBAJ-8F7|(CS*B), B) B2 SFCAI ExEAS-8FH
ASxEZE-EFSA S(CHxS), C) AHFRAE<EZS&
SHEXE S-S ZHA E(RS<H), D) WAn] 24, 2] 7
2} o4 zhzb oubE whETr 1054 (4x2x9x10) F 72057
A8 8led(Table 1), 12574 F5-87] Ah(ﬂn?ﬂiﬁc’
xF, 2007)‘2 o]-gdtd Al AbFetar, L3 FR (5T,
107)ell =23t o 2 AlsellA] 27542 A 0}04 A=)
H AA S-S 57351, diethyl ether® HHAI1Z] & ZA 6t
Al o] sttt =A1" g3t A%

[e)
HE2 7SS

Table 1. Various mating systems of Korean Native Chicken

(KNC)'
Mating system No. of chicken
Strains Abbreyv.
Female Male Female Male
A CS B CSB 90 90
B CH S CHS 90 90
C RS H RSH 90 90
D White semi-broiler chicken 90 90

'C, KNC egg-meat type C strains; S, KNC meat type S strains;
H, KNC meat type H strains; R, KNC native R strains; B, Ross
broiler.

o) AL, ofmlicat Bl alit Pl B e 2ARlA T
NE AFRE FS7FRAFEET007)1A4 AN G S50
Tk 9] F58A AFRE o] 4311 T(Table 2).
2. ZAHE=

1) K|k etk

AA FZ-E Folch et al.(1957)9] #WH 2.2 A=l Folch

-9l (chloroform:methanol = 2:1)& ¥ 1L :
A& 25 go|l BHT 50 ¢LS} Folch €< 180 mLE ¥ a1 &
2 14,000 rpmell A 3023t F23} A17] TR 0.88% NaCl 5

= A7isked wHkgk 33,000 rpmell A 1083 A E

(=)

AZE Bt 3ste] $HAI71AL Nostell A E2 8l &
Table 2. Formula of experimental diets
Ingredient(%) (osjirtjik) (sEféhiik) (8F~hiizthe;k)

Com 60.35 65.30 70.40
Wheat bean 1.00 1.50 2.00
Soybean meal 32.50 26.90 21.10
Corn gluten meal 1.00 1.50 2.00
Soybean oil 1.50 1.50 1.50
Dicalcium phosphate 1.50 1.30 1.10
Limestone 1.10 1.05 1.00
Salt 0.25 0.25 0.25
L-Lysine 0.05 0.05 0.05
DL-Methionine 0.20 0.15 0.10
Vitamin-mineral premix1 0.50 0.50 0.50
Antibiotics 0.05 - -
Chemical compositions2

ME (kcal/kg) 3,059 3,123 3,187

CP (%) 20.3 18.6 16.7

Lysine (%) 1.11 0.98 0.84
Methioninetcystine (%) 0.79 0.71 0.63

'Provided following nutrients per kg of diet : vitamin A, 1,175,000
1U; vitamin Ds, 225,000 IU; vitamin E 1,900 IU; vitamin K, 891
mg; vitamin B;, 50 mg; vitamin B,, 2,250 mg; vitamin B, 750
mg; vitamin Bj,, 600 mg; Ca-pantothenate, 2,500 mg; niacin,
15,400 mg; biotin, 110 mg; folic acid, 30 mg; Co, 50 mg; Cu, 1,750
mg; Mn, 36,000 mg; Zn, 24,000 mg; I, 600 mg; Se, 25 mg.
*Analyzed values.
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A ABFAT.

29 22 2F 80 mg 0.5 N NaOH(in method) 1 mLZ
W 90TollA 72 &<t 7RI T AolA 5% &
St WA AL /2] X W42 14% boron trifluoride methanol
£-9(BF3 methanol; Sigma, USA) 1 mLE 3 7}ske] 90°Col|A]
15837t methylationA]Z] & 2204 3027t WZHAI AT} He-
xane 2 mLe} S/ 10 mLE 9 A4 242 919

o

oA 1 mLE 3N o™, GC] B4 712 Table 37} 2t}

™

2) ofo|=at B
8 =AE S0 7k B vl 9ol

A7) RE T AF3te] 6N HCIZ 110TA 164]
bt ZEEEsiAlzl F(Mason, 1984), ofn]ieit 4]7]

(HITACHI L-850A, Japan)E ©]-8-3to] #4313 th

=
o)At ke
< I

3L
=

Ak T B2 522 Nakatami et al.(1986)2] ol &
sto] 281tk AR 5 goll 10% perchloric acid 25 mL 37}
3 o5 10,000 pmol| A 383 A s 15,000xg= 0T
oA 1023 23] WHESte] YA EE g T 45 ds 5 N
potassium hydroxideE ©]-8-3}] pH 6.52 2% 3t ¥ volume-
tric flaskell *€ 3L 10% perchloric acid(pH 6.5)Z 100 mL7} =|
S5 AHFAT 3023 WAAIZ = 15,000xg= 0CA

=
1083} T 94 Felstel 4SS Asant GEde

Table 3. GC conditions for analysis of fatty acids compositions

Items Conditions
Instrument Hewlett Packard 6809N Gas
Chromatography
Column Supelcowax ™ 10 fused silica
capillary column
60 mx0.32 mx025 gm film
thickness
Detector/temperature Flame Ionization Detector
(FID)/250°C
Initial temperature/time 180°C/6 min
Rate 5C/min

Final temperature/time 2407C/20 min

Injector temperature 250C
Carrier gas N,
Spilt ratio 10:1

membrane filter(0.45 £m)E ©]8-3sto] T}l A] ALE-t31 om,
o] 545 5 mLE | 3ke] High performance liquid chroma-
tography(HPLC)Z o] 8-3l0] EAalich, Ak A4e w3
AE 747} 0.001 M S A x38ke] 3 pL, 5 pL, 7 pLE
242 Z9)5he] integrator® AHESe] WA ghow PuA S

et B 7o) AHEE HPLC A4 2718 vheu) 2
Skt} : ©]%57Y, 1% triethylamine - phosphoric acid(pH 6.5);
45, 1.5 mL/min; Detector, UV detector(254 nm); Temperature,
40C. S 9sle] FE 22 AMP(Adenosine mono pho-
sphate), IMP(Inosine monophosphate) 2 hypoxanthine(Sigma-
aldrich, USA)< ©]-&-3}i T}

3. 4 X2

£ AlFellA] doizl AR= SAS(2000)E ©]&35te] A
ko™, 7+ 2] 5t7ke] 1 3kE Duncan's multiple range test
(Duncan, 1955)= H]wate] 47 aF3iT.

Z 1

1. X2kt stk

B AlelA Bt Alse] At $HEE Table 494 59
YERAATE. Table 404 5578 Al52] AWtz palmitic acid
9} vaccenic acide CHE|ToIA 717 @Al Yo, my-
ristic acid®} linolenic acide AX 2]l 71 w7 UEbst
THp<0.05). B=3F myristic acid, plamitic acid & vaccenic acid
= BAETA 7 =4 UEFsTH(p<0.05). E3HA] AT
ke CHE TN 7MY Eken, AXEFTt 7P =8k
THp<0.05). Table 5914 10FF A= Ax 2]l A Al52
A ¥HAE 5+ palmitic acide] 7 3952, linolenic acid$} eico-
senoic acide 7Hg RAl UEFATHp<0.05). A4 9
T 57 ASI nRPRA R CA T 7P wkon,
AT 71 = THp<0.05).

2. ofo| =t etk

B Al olA] AR Ale] ofn] At RS Table 63} 791
e At 578 edA] BE AlSe] H4 ot ke
lysine, leucine, arginine, phenylalanine 52| $=°]112, H]Z 4= o}
v =4t 2 glutamic acid, aspartic acid, alanine 52| ©|
SATHTable 6). B~ o] =4t 5= valine, leucine, phenylalanine
2 lysine> A AlEolA 71 SEA] YRS 1, phenylalanine
F} lysine S B AlSolA 7HE E3dTH(p<0.05). B]ZS of

n] =4 F= cystine, aspartic acid, glycine, alanine 2! proline->
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Table 4. The composition of fatty acids in crossbred chicken meats at 5 weeks

Fatty acids (%) Strains’ A B c D
C14:0 (myristic acid) 0.73+0.07" 0.92 £0.04" 0.79 +0.02" 0.75+0.07"
C16:0 (palmitic acid) 26.6+0.49° 25.9+0.49° 2474024 254+0.06™
C16:1n7 (palmitoleic acid) 3.94+0.79 4.86+0.49 4.80+0.42 4.59+0.35
C18:0 (stearic acid) 8.46 +0.69 7.50+0.26 7.10+£0.27 720+0.16
C18:1n9 (oleic acid) 2034222 29.8 £0.23 33.0+0.98 30.5+0.13
C18:1n7 (vaccenic acid) 2.23+0.05° 242 +0.02" 2.17+0.07° 225+0.11"
C18:2n6 (linoleic acid) 21.5+1.23 21.5+041 21.8+1.28 22.9+0.76
C18:3n6 ( @-linolenic acid) 0.17+0.02 0.17+0.01 0.17+0.01 0.21+0.02
C18:3n3 (linolenic acid) 0.95+0.03° 1.01 £0.03® 1.13 £0.06° 1.16 +0.09°
C20:1n9 (eicosenoic acid) 0.18+0.01 0.20+0.02 0.23+0.01 0.22+0.03
C20:4n6 (arachidonic acid) 438+1.21 4.17+0.27 2.92+0.19 3.45+0.61
C20:5n3 (EPA) 0.14+0.02 0.09 +0.05 0.09+0.01 0.12+0.02
(C22:6n3(DHA) 0.52+0.22 0.57+0.01 0.35+0.02 0.44+0.07
SFA’ 35.7+0.51° 344+027° 32.6+0.34° 334+0.19™
USFA’ 64.3+0.51° 65.6+0.27° 67.4+034" 66.6+0.19®

MUFA* 35.6+3.03 372+041 402+ 1.41 3754049

PUFA’ 28.6+2.97 28.4+0.66 272+143 29.1+0.32
MUFA/SFA 1.00+0.09° 1.08 £0.01° 1.23 +0.04° 1.12 £0.02%
PUFA/SFA 0.80+0.08 0.83+0.03 0.84 +0.05 0.87+0.01

'See the Table 1.

’SFA: Saturated fatty acid.

JUSFA: Unsaturated fatty acid.

*MUFA: Mono-unsaturated fatty acid.

*PUFA: Poly-unsaturated fatty acid.

SMeans + SD (n=27).

**Means with different superscripts in the same row differ significantly (p<0.05).

Table 5. The composition of fatty acids in crossbred chicken meats at 10 weeks

Fatty acids (%) Strains' A B C D
C14:0 (myristic acid) 0.60 +0.01 0.67 +0.04 0.64 +0.01 0.64+0.01
C16:0 (palmitic acid) 26.7+0.45" 26.0+0.51" 24.7+026 243+022°
C16:1n7 (palmitoleic acid) 4.17+0.83 5.06+0.54 4.99+0.31 4.77+0.46
C18:0 (stearic acid) 8.39+0.72 743+0.25 7.01+0.26 7.05+0.11
C18:1n9 (oleic acid) 29.2+2.18 29.8+0.01 33.0+1.06 30.7+0.25
C18:1n7 (vaccenic acid) 2.21+0.07 2.45+0.04 2.23+0.07 2.25+0.09
C18:2n6 (linoleic acid) 213126 21.5+0.39 21.7+1.22 22.9+0.87
C18:3n6 ( a-linolenic acid) 0.17+0.03 0.16 +0.01 0.18 +0.01 0.21 £0.01
C18:3n3 (linolenic acid) 0.96 +0.04° 0.99 +0.03® 1.13 £0.06” 1.17 £0.08"
C20:1n9 (eicosenoic acid) 0.19+0.03° 0.20+0.01° 0.26+0.01° 0.24 +0.03"

C20:4n6 (arachidonic acid) 433+1.18 4.14+0.27 2.89+0.21 3.41+0.57
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Fatty acids (%) Strains' A B ¢ D
C20:5n3 (EPA) 0.13+0.03 0.12+0.02 0.10+0.01 0.11+0.02
C22:6n3 (DHA) 0.54+0.23 0.58 +0.03 0.36+0.01 0.44 +0.09
SFA’ 35.65+ 0.63" 34.11+031° 32.40 +0.34° 32.96+0.12%
USFA’ 64.35+0.63° 65.89+0.31° 67.60 +0.34" 67.04+0.12°

MUFA* 35.75+3.09 37.47+0.46 40.49 +1.36 37.92+0.41

PUFA’ 28.60+2.94 2842+0.76 27.12+1.43 29.11 +0.46
MUFA/SFA 1.01+0.09° 1.10£0.01° 1.25 +0.04° 1.15+£0.01°
PUFA/SFA 0.80+0.08 0.83 +0.03 0.84 +0.05 0.88 +0.02

'See the Table 1.

’SFA: Saturated fatty acid.

SUSFA: Unsaturated fatty acid.

*MUFA: Mono-unsaturated fatty acid.

*PUFA: Poly-unsaturated fatty acid.

*Means = SD (n=27).

**Means with different superscripts in the same row differ significantly (p<0.05).

Table 6. Amino acid content of crossbred chicken meats at 5 weeks

.1

Essential amino acid
Arginine 1.40 +0.02° 1.45+0.02 1.45+0.02 1.41 +0.02
Histidine 1.03 £0.02 1.04 +0.08 0.98+0.01 1.05 +0.03
Iso-leucine 0.96 +0.02 0.98 +0.01 1.00+0.01 1.00 +£0.02
Leucine 1.91+0.03 1.95+0.01% 1.96+0.01° 2.00+0.01°
Lysine 2.00+0.02° 2.18+0.04° 2.06+0.04° 2.08+0.01°
Phenylalanine 1.14+0.01° 1.20+ 0.02° 1.18 £0.02® 1.16 £0.02°
Threonine 1.05+0.01 1.10+0.01 1.10£0.01 1.09+0.01
Valine 0.98+0.01° 1.02+0.01° 1.03 +0.02° 1.01 +£0.01®
Methionine 0.51+0.01 0.53 +0.01 0.51+0.01 0.52+0.01

Non-essential amino acid
Alanine 1.33+0.01° 1.38+0.01° 1.38 +0.02° 1.37+0.01°
Aspartic acid 2.16+0.01° 223+0.01° 2.24+0.02" 2.21+0.02°
Glutamic acid 3.57+0.02 3.62+0.07 3.65+0.03 3.71+0.01
Glycine 0.97+0.01° 1.01+0.01° 1.01+0.01° 0.99 +0.01°
Proline 0.83+0.01° 0.84+0.02° 0.87+0.01" 0.89 +0.02°
Serine 0.93+0.01 0.95+0.01 0.95+0.01 0.94 +0.01
Tyrosine 0.74 £0.01 0.76 +0.02 0.76 £0.01 0.74 +0.02

'See the Table 1.
*Means + SD (n=27).

*®Means with different superscripts in the same row differ significantly (p<0.05).
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AAEAA 71 RRXA(p<0.05), B AlEE AtololIM = 2 3. @iat dHd =E
o7k §ITE. 10578 A2 ofnfweat e BE A2l = Aol A A <l

A %ol A4 B BAS BAG 2
[e)

A frejAel ko) 7t YA TH(Table 7). Z}= Table 89 YERNSATE Hypoxanthine(Hx) 55 ol A

Table 7. Amino acid content of crossbred chicken meats at 10 weeks

. - Strains' A B C D
Amino acids (%)
Essential amino acid
Arginine 1.46 +0.01 1.42+0.01 1.47£0.02 1.49 £0.05
Histidine 1.08 +£0.02 1.01+£0.02 1.10+0.03 1.06 £ 0.03
Iso-leucine 1.00+0.01 0.97+£0.01 0.99+0.02 0.99 +£0.02
Leucine 2.02+0.01 1.97£0.02 2.00+0.03 2.02+0.05
Lysine 2.12+0.03 2.07+0.03 2.10+£0.04 2.12+£0.02
Phenylalanine 1.26 +£0.03 1.25+0.03 1.25+0.01 1.22+£0.02
Threonine 1.12+0.01 1.12+0.01 1.13+£0.02 1.11£0.01
Valine 1.04 +£0.01 1.01 +£0.01 1.05+0.01 1.02 +£0.01
Methionine 0.56 +0.01 0.55+0.01 0.55+0.02 0.53+£0.01
Non-essential amino acid
Alanine 1.43+0.01 1.42+0.01 1.45+0.02 143 +£0.01
Aspartic acid 2.30+0.02 2.27+0.02 2.34+0.04 2.28 £0.02
Glutamic acid 3.79+0.03 3.78 +£0.03 3.75+0.06 3.72+£0.02
Glycine 1.04 +0.01 1.07+0.01 1.05+0.01 1.06 £0.01
Proline 0.92+0.01 0.92+0.01 0.92+0.01 0.93 £0.02
Serine 0.97+£0.01 0.97+£0.01 0.99+0.01 0.97 £0.01
Tyrosine 0.80 +0.01 0.79 +0.01 0.77+0.01 0.79 £0.02

'See the Table 1.
*Means + SD (n=27).

Table 8. Nucleotide-related compounds of crossbred chicken meats

. 1
NRC? %) Strains A B C D

5 weeks
Hx 11.9+121%° 11.8+0.13% 145+1.11° 10.5+0.89°
™MpP* 131.4+18.2° 187.7+18.3° 2502 +25.7° 214.0 +9.32®
AMP’ 5.83+0.26 5.96+0.16 5.99+0.08 5.65+0.11

10 weeks
Hx 7.73+0.12° 9.29+0.53" 8.44 +0.54° 8.12+0.41%
IMP 191.1£9.82° 2122+11.2° 258.6+8.17 209.4+252°
AMP 546+0.13° 5.96+0.13" 545+0.16° 547+0.14°

'See the Table 1.

*NRC: Nucleotide-related compounds.

*Hx: Hypoxanthine.

*IMP: Inosine mono phosphate.

>AMP: Adenosine mono phosphate.

Means + SD (n=27).

*“Means with different superscripts in the same row differ significantly (p<0.05).
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CAHET7} 145 mg100 g &2 7P A Jebton}, 10573
o4& BA 2 T7F 9.29% mg/100 g & 71 =4 Jebgth
(»<0.05). A2zt AlS2] IMPE 22} 131.4 mg/100 g, 187.7
mg/100 g, 250.2 mg/100 g & 214.0 mg/100 g& 2 A, B, CX]
2] Alelel] F-2271 AATHp<0.05). 1057 <] IMP= CA
2] 77} 258.6 mg/100 g©. 2 71 E=9k1(p<0.05), A, B, DA
2] Abolol|l A= zto] 7} §lSlTh 5FE 9] AMPE X 2] el
A 247} 5.83 mg/100 g, 5.96 mg/100 g, 5.99 mg/100 g 2 5.65
mg/100 g© = A 273t 2ol 7} gl ot 1077 A = 5.46
mg/100 g, 5.96 mg/100 g, 5.45 mg/100 g ¥ 5.47 mg/100 g°.
2 BAZ Tl 7 =4 UEHATHp<0.05).

=}
=

o

Oleic acid= Al At 3 ol 71 B8 &
Aok lom, @ E323) A ke A
ATHA FG 3, 2006). DY B23ATAE F oleic acid 4]
A F TG Zel el o] Faste] s
Z3} 22 Aod] 593 371 U THGrundy, 1986). =3¢
oleic acid= 11719] Bh& 7] FoH(Lunt and Smith, 1991).
Aol Aol A= oleic acid®] e THE AHte] ek
Hr} =7 ek, 53] cAg oA EA Vel uf
2 & Alelx e Z3pA AL ko] Ya BRI
o] & CAGY AlSS AT o A AHE JFd
o]xe] vtar AtmETh

Al52] A= oln] Ak L |ysine, leucine, arginine, phe-
nylalanine 5¢] 0.2 Yol om wjF 4 ofn|4h R
glutamic acid, aspartic acid, alanine 52| To|%t} o] 9} &2
Ao wEXTAH Y AF3EE(2006)9F Ak 2T
2 Aol A leucine, phenylalanine, valine, alanine, aspartic
acid, glycine 5= B9} CAlElA AAlEET =4 JERsiTh
ol A3t= B C7F ARG EFEHS wHl] 3o = o] F
ozl Wb AAlEE SA7F wHl 2EEA7] e, EF
9] o2f gt ofn)r=it gkl S0l vl E=A = A7
wEol2t AtsEnt 55RolA ofn At Fhko] A ezt
zfo] & Kol ot 1077 A AFel 7k Id A2 SAI7F 4
3 Azl =eshd Aol BAgle] ofr] At ko] 4%
st fAlEE Aelgt Atad

11719 glef] Pofgt Hu] R o2 fejotn| ity itk
d 4o A glem, ik
= gt 2A] JFE vlA=
and Halpern, 1987). ZL#{1} Yano et al.(1995)2 =& o} =it

N

3Eg 3
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