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Free Amino Acids and Carnosine Contents in the Lean Meats
(Longissimus dorsi and Biceps femoris) from
the Strain and the Strain-Cross Pigs

Katsuya KocA, Takao FUKUNAGA, Yukio OHKI
and Hiroshi KAWAIDA*
(Laboralory of Animal Biochemistry)
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Table 1. Feeding conditions for the strain and the
strain-cross pigs

Breed of pig SB BL
Feedstuff A B A
. % 5 5 5 5
Number of pig 9 . . 5 5

Commercial formula feed
Body weight “Super pig B”
30—50 kg (TDN 77, DCP 14),
restricted feeding

Feeding

Commercial formula feed
Body weight A (TDN 70, DCP 12)
50—95 kg B (TDN 76.5, DCP 12)
restricted feeding

SB: Strain pig (Satsuma Berkshire)
BL: Strain-cross pig (Satsuma B. X Hamayu L. or
Phoenix L.); L.: Landrace
A: Commercial formula {eed for Berkshire (low energy
feedstuff)
B: Super pig C feed (high energy feed)
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X EH = 30V F— DA — 28— € 5 CRIZIr T T
PRAAAE U CRE L7z, iR R AEY 30kg 0 5
%kg TTHEIGUTLIINIEMY 1.5kg 45 2.9
kg F-CHRBIM L TH AP, Ch b5 OMFIRT T
IAEFERBR T 7z, TTIRACS SR D — ARG AR
RIRIA ERE A1 Table 2 O BYTH A, FTT

KRTHOKIZER:, fuln, HHE, BTG, A
I, B E K (0~1°C) &, wv-—x

(Longissimus dorsi), b b (Biceps femoris) %

FFRL, 2 oFIlcLCFv RITRICANTURIUAE L,
Table 2. Chemical composition and material com-
bination of commercial formula feeds for
pigs
Feed A*  Super pig C Super pig B
Crude protein ~ >14.5% >14.0% >16.0%
Crude fat > 2.5 > 2.5 > 2.5
Crude fiber < 5.0 < 5.0 < 4.0
Crude ash < 8.0 < 8.0 < 8.0
Calcium > 0.5 > 0.5 > 0.5
Phosphorus > 0.4 > 0.4 > 0.45
TDN >70.0 >76.5 >77.0
DCP >12.0 >12.0 >14.0
Grains 64 % 77% 78%
(Corn, Milo,) (Corn, Milo) <Corn, Milo,)
Barley Soybean
Wheat bran, 15 0 0
Rice bran
01l meal 11 14 17
(Soybean) (ig)ége;rgd > (Soybean)
Fish meal 3 3 4
Others 7 6 1
Molasses, Molasses, CaCOs,
Alfalfa, CaCOs, NaCl,
CaCOs, NaCl, Cas(POa)2
NaCl Cas(POs):2

* See foot-note of Tabl 1
Values are data of Minami Nihon Kumiai Feed Ltd
Co.

HBIZHHS L —20°C TRE LIt L 7.

2. EEBEAHE

BURSIRHA 2 R, B I1ZKRIERITIZ 2 gAY
IZWEE T 2 MR, Hovs v UAYNTHNC S & ZIEREICER
L 720 KROYERGANTHEIC LY 100~105°C T iz k3
ek DT,

el 3 2R, Hov s v DR, ;ij.”iﬁfj"q’dig) 1z
H LTI o7 TabbilIERICAR & 14

2 VEREIMATENERI L 2D BBONHET 2 &I
L Vit-72 fliEE L Dowex 2 % 8 7 = o AR
l&§H o L 2MMEETE ) P BEPRGEREL, W
PR EI I, TOHT L BIYHIARG (PH2.20
oo RN D T2 mLICHR L. e ]
ml ZEE Y HIAE AR 7 2 2 BBoirisE (LC-58 1Y)
TR RV, RS OFHET T 2 BRIKD I ki
EIRRMEIZLCr I OB REML. v v,
2 ) L OERIIZ VO THNTEERE Z S {512/ L
T2 DIZOWTHH L, T 6 DERER DR E
TR LR AR L 72,

ERIERLER

{EREB ORI >V TR R ZIRE L 22555,
ZDIIF T0~80% TH Y, HREETELDOLEE))
B BN TRl KOOSR, WM, P OMOIICI3RE
SEDBINIIERD SN - 1. HiRBRX DIKR DKSY
SO % Table 3 1EL7. KOOSR IZ—E
OEEMSIENT &, X 5ITRRIE— I A EHREE T
RENZOTT L/ BEBLU AV v o ERIEIFRY
MY DITEIRNL 7= T 6 OISy DM % 434
FHSHIZOWTHR D Env s v oait G4 Y
330~670 mg%) AHEICE L, DwTa vy v (15
~86mg%) MEHL, TNITHENTT I = (8~29
mg%), ALt =y (2.5~24mg%),
13 mges), A4 1 o (3.2~10mg%), =1 (1.6

Y v (4~

Table 3.  Moisture content of lean meats from the strain (SB) and the strain-cross (BL.)
pigs
Longissimus dorsi Biceps femoris
Breed of pig Feedstuff —_—
Barrow Female Barrow Female

A 74.76 76.17 75.24 75.25
SB

B 74.76 74.24 75.37 75.81

A 74.67 74.88 74.10 74.18
BL

B 74.52 75.05 74. 44 74. 45

Feedstuff A and B: see foot-note of Fig. 1 and 2
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Fig. 1. Comparison among free amino acid contents in Longissimus dorsi
from strain pigs fed on two sorts of feedstuff.
O——0O: Barrow (Feed A), O---0O: Female (Feed A)
@®—@: Barrow (Feed B), @---@: Female (Feed B)
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Comparison among free amino acid contents in Biceps femoris
from strain-cross pigs fed on two sorts of feedstuff.

O———-0O: Barrow (Feed A), O---0O: Female (Feed A)

@ —@: Barrow (Feed B), @---@: Female (Feed B)
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THh, v2F7y,
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BEE O 7 2 BEROBEHBR LV IIZLIC
L EENTWE B/ v BB OMHRHICERE
LTHED, Bz F2AHr 0BEINOXTF FTH
DGHAPIZ BT AHENIRETH BY. L LEK
ETRONTF FI>BIZ (2] 252 2D12H%&
XNTWEDTEARDOEZ N H IV v b T O THERE
LTnwaEELILND
Davies 5 13- EHEOHRHBARAL DB ORD AV v
SREHEL, 22 OREERS L L ZRL T
DL LRI VBHBRIZELLZIFENATND L
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mg%, bOLAPOERIT 26mgs THD. FHRLHW

b2 F UL DIEEIRERRTH - 7.
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Table 4. Carnosine and free amino acid contents in the lean meats from pigs fed on the two sorts
of feedstuff (mg % in fresh meat)
Feedstuff A Feedstuff B
SB BL SB BL

L. dorsi B. femoris L. dorsi B. femoris L. dorsi B. femoris L. dorsi B. femoris
2 Car 476.0 530. 6 523.2 441.1 601.0 503. 5 446.8 392.4
? 510. 6 447.6 491.2 494.5 519.8 479.6 530.5 445.8
2 . 23.7 42.4 33.1 59.7 17.1 47.2 30.1 67.6
¢ A 24.9 49.2 28.0 53.7 35.8 67.5 30.6 58.0
# A 1.7 1.9 1.8 1.9 2.1 2.1 1.8 2.2
g 0P 2.1 2.1 2.1 2.1 2.6 2.0 2.0 2.0
& Thr 8.6 14.9 6.4 15.4 7.1 15. 4 6.5 16.6
2 7.4 15.6 8.2 16.4 8.0 14.1 6.3 16.0
# Ser 2.5 3.9 3.5 4.3 3.3 3.8 3.3 5.2
2 3.0 3.7 3.3 4.5 3.0 3.8 3.0 4.4
# Glu 4.2 6.4 5.3 7.7 5.3 6.5 5.1 8.0
2 4.8 7.0 5.1 7.8 4.3 6.7 4.9 8.3
& al 6.2 8.2 6.2 8.6 7.5 9.4 7.4 9.7
¢ Y 7.2 8.7 7.0 8.9 9.1 10.6 7.9 10.3
2 Als 13.1 18.9 12.8 23.0 13.4 20.5 13.1 22.8
? 15.2 20.2 14.9 20.7 12.0 18.1 11.8 21.9
2 Pro 2.2 3.4 2.1 3.2 3.1 3.3 2.5 3.2
2 2.7 2.9 2.7 3.1 2.1 3.3 2.4 3.2
2 Ar 1.9 2.8 2,3 3.2 2.2 2.9 2.4 3.4
9 B 1.8 2.7 2.2 3.2 1.6 2.4 2.2 3.0
2 Val 3.9 4.2 4.0 4.7 4.0 4.5 3.8 4.6
2 4.1 4.4 3.8 4.3 3.1 3.6 3.6 4.2
# 0.8 1.6 1.5 1.6 1.3 1.7 1.2 1.6

Met

2 1.1 1.5 1.1 1.7 0.9 1.5 1.1 1.5
@Ik 1.9 2.6 2.3 3.0 2.7 2.9 2.2 2.6
2 2.5 2.8 2.3 2.8 1.8 2.3 2.1 2.7
# Leu 3.1 4.2 3.9 4.1 4.2 4.5 3.9 4.7
2 4.0 4.4 3.7 4.7 3.6 4.1 3.5 4.6
# Phe 1.9 2.5 1.9 2.8 2.2 2.8 2.0 2.7
? 1.9 2.6 2.1 2.9 1.6 2.4 2.1 2.7

Each value is the average of analytical values of lean meats from five pigs.
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AoNIGEWV. LT I BER L OBRE RO
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NNz~ B %13 BL %3 SB VE S/ Y AL
¥y AFF =L GEWE SRIZE L T OBER
BA SNk 5 7.

DEIIR -2 bR NIES Y ) LR (M
HERAHRONEHIE) 13K % L ¥ —fRIK iz SB,
BL L3I b0 —2D L9ETHY, B il
FFRX T2/ TH 2. 2512504 3 LBRIZo
WTAhDHE, SB, BL L2 b RO GBI 0 — =
HDLODLE~L6{5THS. 75=1, #) vy,
AV =, PAUF=, Ny, FuYy, agy
YEDGROBOHWNRE - 2L DB, T,
DEIEWME Y 2 BT HEE Y 1 B2 b
LRRAFLT7 2 BOREREEWREY 3 B2 0k
BOLBET 7. ChbDKE% Table 5 12734,
BRELFLT 2 7 BIZOWTH S L{Ex 200 ¥ — ik
WEKOSE, SB Tiib b ORIt e — 2o
BROL6#% BL TIZL7/HTHY, il r—
AEHA GRS A SB TIX 1.7 %, BL T3 1. 8f%¢
»Y, SB, BL L {12 EAMNCEIR S b b WA e
—ALVFELL BV ERBO LN kT 3
AR RILE = Fov ¥ — fRA 5K D41 SB, BL &

Table 5. Good-tasting and bitter-tasting amino acids contents in the pig lean meats (mg % in

fresh meat)
Feedstuff Strain Meat Tasty A. A. Bitter A. A.

SB L. dorsi i 222 Av.62.3 121 Av.16.9

\ SB B. femoris z 132: 101.6 2;2 21.3
BL L dorsi ﬁ oo 68.8 e 18.0
BL B. femoris i ifg ? 117.4 22 S 22.7
SB L dorsi ﬁ e Avesa " Av. 18.6

. SB B. femoris ﬁ ;232 113.9 fzg 21.1
BL L. dorsi g s 6.9 e 17.5
BL B. femoris i 12(2); 126.5 ifg 22.4

Tasty amino acid content is the total amounts of taurine, asp. A, threonine, serine, glu. A, glycine and ala-

nine.

Bitter amino acid content is the total amounts of proline, arginine, valine, methionine, isoleucine, leucine

and phenylalanine.
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Fig. 3. Comparison between free amino acid contents in L. dorsi and
B. femoris from pigs fed on feed A.

D: L. dorsi, @ B. femoris
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Fig. 4. Comparison between free amino acid contents in L. dorsi and

B. femoris from pigs fed on feedstuff B.
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Summary

By using the amino acid analyzer, quantitative analyses of free amino acids and car-
nosine were conducted on forty pieces of lean meats (Longissimus dorsi and Biceps
Sfemoris) from both the strain and the strain-cross pigs fed respectively on the low and
on the high energy feedstuffs. The experimental results were as follows:

1. In all the ninhydrin positive compounds in the water-extract from the lean meat,
the amount of carnosine was fixed to be remarkably large, those of taurine, alanine,
threonine, glycine and glutamic acid comparatively large, in this order. As to the con-
tents of free amino acids and carnosine, in all the experimental sample meats, no sig-
nificant differences were observed between the breeds of pigs; barrow and female pigs
and between the pigs fed on the different feedstuffs. However, the respective average
contents of taurine, glutamic acid and glycine were respectively higher in the lean meat
from pigs fed on the high energy feedstuff than in the meat from those fed on the low
energy one. The average contents of taurine and glutamic acid seemed to be higher in
the meat of SB pig than in that of BL pig, respectively.

2. In all the experimental sample meats, the total amount of good-tasting amino
acids such as taurine, glutamic acid, aspartic acid, threonine, serine, glycine and alanine
was ascertained to be surprisingly larger than that of bitter-tasting amino acids (proline,
arginine, valine, methionine, isoleucine, leucine and phenylalanine). Especially, in
Biceps femoris samples, the amount of the former was above five-fold as much as that
of the latter.

Regardless of the sorts of the feedstuff, total amounts of good-tasting amino acids in
Biceps femoris samples were found to be remarkably larger than those in Longissimus
dorsi samples. Taurine content of Biceps femoris was almost twice as much as that of
Longissimus dorsi, glutamic acid being in 1.5-fold quantity.  Morever, the contents of
bitter-tasting amino acids were slightly larger in Biceps femoris than in Longissimus
dorsi samples.



