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Free Amino Acids, Carnosine and 5-Inosinic Acid Contents in the
Lean-Meats from the Strain and the Triple-Cross Pigs
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(Laboratory of Animal Biochemistry)
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Table 1. Feeding conditions for the strain and
the triple cross pigs
Strain SB BL-W
Feedstuff A B A B
. 5 5 5 5
Number of pig ? 5 5 5 5

Commercial formula feed:
Super pig B

(TDN 77, DCP 14)
restricted feeding

Body weight
30~50 kg

Commercial formula feed
A (TDN 70, DCP 12)
B (TDN 76.5, DCP 12)
restricted feeding
SB:  Strain pig (Satsuma Berkshire)
BL-W:  Triple cross pig [(SB % X Landrace $)¢
X Large White &]
A: Commercial formula feed for Berkshire
(low energy feedstuff)
B: Super-pig C feed (high energy feedstuff)

Body weight
50~95 kg

Feeding
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BHC M CRIBR B C el 17 L 72, SRR O#: i 2IE Table 2. Conditions for inosinic acid assay
Wk <ﬁ(‘{§‘7ja‘ 30kg A6 95kg T TR with the high performance liquid
CT1H 40 15kg 705 29kg FCMERBIIIL B chromatograph
<. }X.f;. > ﬂ S O Rl T LI W EL UL R T D Chromatograph apparatus:  Nihon Bunkoh Tri-
o e g Y ey rotor 11
fre SRR 0L B) TH 5. ﬁ"]ﬁ #r Column:  4.16 D X200 mm
HIZREEE S I L RS, R, B, e & , BT, Column adsorbent:  Nucleosil 5N (CHy)., (Chem-
Ak, vk, O — A (Longissimus dorsi) & %) b 1A mi)ak conventional HPLC

b £ a NIRRT A/ column)
(Biceps femoris) EHRILL s > FisLCnmdl, Mobile phase:  10% (V/V) CH,OH in 005M
P AR L 72, #1X & D15 dirh 3 1A S IR (NH,).HPO,,  pH3.0  with
L7z & orpricfit L7, H,PO,
2. EBHE F‘l()w rate: (),.7 m’l/om‘in

- .. . Column temp.:  30°C

BRI & R, KWL 2g, BT S Detection: UV 254nm
JEE AV L KPR 5g, 54 L R Chart speed:  5mm/min
B 4g R IEREIZHIL 720 KO wsidwEic &b
100~105°C Tz HZ &l Nir-7z. IMP, CMP iRii (BDOE®, 04mg/ml) 2ul %%

WEET I BB I AL L s OGRS
WL T o 72 T bbBRAL DfHERE 1%
ii7'J/ﬁx%h[x. FOrEERE U st Loyl L7z, VRIS

THHEUY Y sEERIMA T R 2ERE L, Ch
")mﬁﬁ PO 81 Dowex 2X8 7 T A% il &4,
Yy EERWARL L, BITRREL T, T3 MY
W ABUE (pH 22, 7 T g4 T 25ml (27
Bl Zhhs iml 2880, MIABE 7 3/ M
Wide @ (LC—5S) THMrL7:. ANy, o0y

..A— B,

IoFaL

X, BEAFLZEVOTHIV L rEdid 1A
DWNWT, ¥ CERI GRS W T R AT
WV, FRENOE#EREYIREL L TERE KD,
5—4 7 3 v (IMP) Ot id Ehira %°', Tera-
saki O B L ORI S o )ik Ea B EIL, i
WL T 72 Thb b, L ZZWIZF 5%
i 4g LWHIL A2 10% 88 &£/ loml 202, 90

BRI, OB 2 ATV, TR O 5 % AR R
B 5ml T2 b, O o#rir- 7o i et
bHHT ION BLU 01N KOH #H T pH6.5 {27k
W LC, MIEFEREY U A E LTS, 50
ml CFHR L7, ok d w008 ChlRE, Lk
%ﬁ%7D7h757f—M®mHtLt.mHﬁW
I FERTY MLV E /KX T 2 — b (CMP) O
ﬁﬁ#mm%nﬁ#ofmf(MP%ﬁmﬂ#&Lf
Moz, $4bb, 5K 5ml (2 CMP #iE (0.4mg/
ml) 1ml #MA L CHEALT, D5 5ul RN
L., HASE Trirotor 11 Bk 7o~ b5 7
T IMP O %41 72, 5587 %14 Table 2 D & 33
UT%AIMPmﬁ&t%mmubf&met
DINAL I 0.6mg/ml LT Tl R & il

Witk r o~ v S 7IZIEAL, 79T ST T 4 —
T o HOMHEOWRE LT &L EB D, 119
1 THo7. LIzA-TIMP Gwidrzu~ b7 I 4
FOCMP ZT A IMP OE— 7 S50k » o Bl L
7z,

ERBRBLUEER

MAB OO —2BL L INOKRSERHIT T2~
m%f%@,%/méﬁu%é#ﬁﬂwﬁw,ﬂﬁw
EASHMERENR, MERE, WO OBIZIIARE O/ R

DHNL D72 WEAOKSGEOTVEEE Table
JUWRLZ, KO EEOEINSWI EBIURAR

EEEREECTHIIR SR TV D 2 A0, KiuEl
HiFE OO o B
7-.

I e P U RIEBHETH AT I B, ALY
Y DERIIOWVWTALE, IV rERNELL
%<, 450~750mg% THhH, ZNIIDONWTE ) »
(17~107mg%) &% o72. SHIZERRITFRT 2
IR NHIZONWTE DT Thabbh, T2
(10~29mg%), AL A= (7.0~18mg%), 7'
v (5.7~135mg%), V¥ I VEE(32~97mg%),
1) v (23~52mg%), 711¢5¢R/&(05~24
mg%) THH, FRRLHWKIZESG T A D20 %
GEN, BOBOOGEIERS 0L 12
BALL T,

WRMET I O BEE LTI, N L (21~65mg%),
a4y (1.0-55mg%), TVF=> (1.0~55mg%)
7aYy r (23~43mg%), 1 /704> v (15~34
mg%), 7r=NAT I (15~34mg%), A FA =
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Table 3. Moisture contents of lean meats from pigs

Strain of pig Sex Meat Feedstuff A Feedstuff B
Barrow L. afnrsi 74.24 7341
SB B. femoris 73.16 74.13
Female L. dorsi 73.69 73.68
B.femoris 73.86 74.14
Barrow L. afar.\'i 73.64 73.80
BL-W B femois 74.23 72.33
Female L.dgrsi 73.41 74.00
B. femoris 74.18 74.35
Each value is the average of analytical values of lean meat from three

pigs.

Feedstuff A and B: See foot-note of Table 1.

Y 07~21mg%)y BhwEEINTEY, Y RAF 2, VATFAY TPAF LA F—EREEKNOEHET I
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IRTFRTHBHN I S P ZEMOBRFIZE BEERZLTVBEHEEIR TV, TE, &
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ZENFBOLENTWBEEY Davies HY 1ZLHBD TR VT 24 %) » OEBEEHEAHE S 2z 5 h
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Fig. 1. Comparison among free amino acid and carnosine contents in Longissimus dorsi from strain
pigs (SB) fed on two sorts of feedstuffs.
()2 Barrow (Feedstuff A), (- (J: Female (Feedstuff A),
®—@: Barrow (Feedstuff B), @ ---@: Female (Feedstuff B).
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Fig. 2. Comparison among free amino acid and carnosine contents in Biceps femoris from
triple cross pigs (BL-W) fed on two sorts of feedstuffs.

Marks are the same as Fig. 1.
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Table 4. Carnosine and free amino acid con-

tents in Longissimus dorsi from pigs . . ) . ,
Table 5. Carnosine and free amino acid con-

tents in Biceps femoris from pigs fed
on two sorts of feedstuffs (mg % in

fed on two sorts of feedstuffs (mg %
in fresh meat)

Feedstuff A Feedstuff B
B W B BLW fresh meat)
5 L S - -
2 ° ;& . 7 0 7 o - Feedstuff A l Feedstuff B

Car 6875 681.5 580.1 445.1|668.5 634.2 644.7 624.2 P SB 0 ;SL‘W? P SB B ;\;L-W?
Tau 335 284 329 24.3| 243 423 353 422 ‘ ‘ : ‘
ASp 1.6 1.7 17 1_2 1.1 1'4 1.9 1.7 Car 5[)4.6 46(‘)5 52().5 6()24 646’3 535.1 5869 628.1
Thr 131 80 90 96/ 90 107 85 118 Tau 630 584 699 479 449 752 632 593
Ser 40 29 28 34 37 36 31 4l Asp. 17 15 18 12 13 16 18 18
Glu 61 52 37 51 64 60 46 77 Thr 168 129 134 99| 117 133 109 117
Gly 94 65 69 81| 65 82 85 97 Ser 45 34 35 35| 45 39 38 38
Ala 180 144 134 146 125 175 153 16.8 Glu 73 62 59 53 73 66 61 63
Pro 3.0 27 2.4 3.1 29 2_8 29 g’; Ala 248 2().() 2().3 176 215 224 215 lh()
Val 50 38 22 39| 37 44 40 37 Arg 33 24 22 24) 42 25 23 24
Met 1.4 1.1 11 1.2 15 15 1.2 1.4 Pro 37 30 33 32/ 35 30 35 33
Ile 27 24 17 23 23 27 23 23 Val 46 39 25 36! 49 46 46 32
Leu 34 33 28 25 33 40 34 34 Met 13 L1 L1 1l 18 14 13 15
Phe 25 23 18 21 23 26 22 25 lle 26 23 19 219 31 28 25 21

Each value is the average of analytical values of

Leu 37 34 32 2.1\ 47 42 37 34
lean meats from three pigs. 25

Phe 28 256 22 2.3[ 33 26 26
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Fig. 3. Comparison between free amino acid and carnosine contents in L. dorsi and B. femoris

from pigs fed on feedstuff A.
U: L. dorsi, W4: B. femoris.
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Fig. 4. Comparison between free amino acid and carnosine contents

is from pigs fed on feedstuff B.

in L. dorsi and B. femor

O: L. dorsi, @: B. fermoris.
Table 6. Good-tasting and bitter-tasting amino acids contents in the
pig lean meats (mg % in fresh meat)
Feedstuff strain Meat Tasty AA Bitter A.A
B Lodosi | ol Av 5 0T Av 19
. SB  B. femoris 5 1332 119.9 fé: 20.3
BLW L dorsi o 683 156
BLW B. femoris | ort 1090 0 16.7
SB L. dorsi (j 23? Av. 766 _123:11 Av. 199
. SB  B. femoris k:\ }(;(3); 116.5 j?? 23.3
BLW Ldomi | % 856 0 186
BLW B. femoris i iig; 1175 fgg 195

Tasty amino acid content is the total amount of taurine, asp. A,

threonine, serine, glu. A., glycine and alanine.

Bitter amino acid con-

tent is the total amount of proline, arginine, valine, methionine,
isoleucine, leucine and phenylalanine.
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DERET I/ BEE L THOHWESHOER LA
DT H %, FHREBN OG5 2 I MATAEA T
HY, HMHEOBEIETHLI SV LN INLEDT,
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CHDZEDVLRHROENTHA ).

BB 7 I OIS -IMP R f
HERE, KL Esd B, b IEMT I O BEE
5—IMP (EE L% B A I/ LTV, [Fh!S9 1
TNY I CEEF RY Y LA E IMP ZEWOMHEARA
HHIEEXRMLTEY, RWEHTO IMP O%#EIIL
}\. 3 v ), i f:_ filéji 10,17, 22) )ijﬁl‘[kl&’/“ 19,21) IF L: B CT
% IMP OAEFEIX RS LR SN TE Y, Bz
BUAZ0EKER L Saito 52, Jones 57/,
Terasaki 5% (2L WHI S M2 8 N TW D, Terasaki
L L, ERBEOKA (TREN) % 4°C TR L
7286, IMP S8 2~3HHICES %0, BoOMl
FIATIE MRS E A 2R L. A5
CHOWHEA I E B GEL, O—2, bbb
TR, BEERGLZLOTHY, IMP G835
BHICEL TV RWI e EZONED, 4T
BRAF L T2 O TREHAH O W LB D T L 1E
v IMP Ol 5 Tl & (08ug) # &
IMP & CMP RIED@EER 7O~ 757 4 — %47
7oAER X Fig 5 AL B0 THo 7. IMP & CMP
D Apspom HOIIZE— 7 FD 5Kk 5 1.19:
1 Thoi.

GHRREO I E LT, KA LF -4y L
IR MR O T — 2 OB, CMP % NI
BH#EL LTmMA o s o~ 5 4% Fig. 5B
R L7z,

IMP D5 #r#i 9 % Table 7 125 L7 %k FHAD
IMP Gaideh 50" O WK O G (s Y
729 123mg%) L0 E L, bbb OBEOME, +
e HEHEIKAT, T 150mg% ' 12T -
7z, Aberle 5" AR O T FVEFT I F— &
(AMP % IMP (B9 L83 O PER -, 2
WEBEIBNVIEEFWME LTS, Tsal 52 22
L RZBUE 7% Poland China B& & #UAPE L FE Ches-
ter White BEO T IZ>WT IMP G B Loz

IMP

CMP* |IMP

CMP*

Responce ( at 254nm)

NN .J . k

6 10 6 10 t(min)

An example of liquid chromatogram.

A: Authentic CMP and IMP (0.8ug),
B: Nucleotides in B. femoris from triple
cross pig (female), CMP* : Internal stan-
dard (not contained in sample meats).

DRI T D5 -7 L+ F ¥ — Bt @~
lTEAEELR RO TV, Terasaki 5% (2 [6] -1
ROBOMGHNE L LKHD IMP ERIZEIHEP S
EERL FES OGS RTEOIEICEFOL
B3 7278, AR E U HERERR D1, i RE I,
FIFOECIZE D IMP FEOEIIFED LN h -7
ZHUIKR LT, SB OMLUADOOR TIELeHT— 2
AR RN P ARY Iy AENSY (Al

HH AW 2L %5 SB &£ BLW Ofil T2
BL-W 2R WAEA Z 5N TV B, BAKAO Fi
AR AL F— X Tld BL'W 75 SB X b J4f
ThoHH, @IANF—FEX TSR TH 5.
SO AL F — il BHX KO T — 2 % HV 72 (TR
HTIE SB 258U L & 0 1025206 6 LT B8,
L Ll Lo 28 CRKRAF 2D DE VL A%
HOZTTRRAE T bR Tuin, HEH L OG5 E

Table 7. 5'=IMP contents in the pig lean meats (mg % in fresh

meat)
Strain of pig Sex Meat Feedstuff A Feedstuff B

Barrow L. aforsz' 184.2 173.5
SB B. femoris 141.6 141.8
Female L. dorsi 178.7 154.5
B femoris 185.0 158.3
Barrow L. d‘()rsil 186.7 184.6
BL-W B. femois 147.9 151.1
L.dorsi 172.6 184.3

Female

B. femoris 132.2 161.1
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FHHE Ty =y (SB) & Eon S MEMERK (BL-W) %
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(O QAN 5 [ DY A
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Summary

Quantitative analyses of free amino acids, carnosine and 5 -inosinic acid were performed on lean
meats (Longissimus dorsi and Biceps femoris) from both the strain pigs and the triple cross pigs fed
respectively on the low and on the high energy feedstuffs. The experimental results were partially
similar to those in our previous report (1985), being as follows:

1. Of all the ninhydrin positive compounds in the water-extract from the lean meats, by far the
large amount of them was noted in carnosine, and the comparatively large amount was fixed in the
following compounds, namely, taurine, alanine, threonine, glycine and glutamic acid, in this order.
Through all the sample meats, concerning the contents of these compounds, there were no significant
differences in the breeds of pig, between barrow and female pigs and between the pigs fed on the two
sorts of feedstuffs. However, the respective average contents of taurine, glutamic acid, glycine and
alanine were respectively higher in the lean meat from pigs fed on the high energy feedstuff than in the
meat from pigs fed on the low energy one.

2. In all the sample meats, the total amounts of the good-tasting amino acids including taurine,
aspartic acid, threonine, serine, glutamic scid, glycine and alanine were re-ascertained to be remarkably
larger than those of the bitter-tasting amino acids including arginine, proline, valine, methionine,
isoleucine, leucine and phenylalanine. Especially, in case of Biceps femoris samples, the amount of the
former was more than five-times as large as that of the latter.

Regardless of the sorts of the feedstuff, the total amounts of the good-tasting amino acids in Biceps
femoris samples were re-ascertained to be exceedingly larger than those in Longissimus dorsi samples.
Especially, taurine content of Biceps femoris was approximately twice as large as that of Longissimus
dorsi. In Biceps femoris, the contents of threonine, serine, glutamic acid, glycine and alanine were
larger than those in Longissimus dorsi; only the content of carnosine was the opposite. The contents
of the bitter-tasting amino acids in Biceps femoris were slightly larger than those in Longissimus dorsi.

3. Concerning the content of inosinic acid, no significant differences were observed in the breeds
of pig, between barrow and female pigs and between the pigs fed on the different feedstuffs. On the
other hand, the content of inosinic acid in Longissimus dorsi seemed to be larger than that in Biceps
femoris, excepting the case of the meat of female of the strain pig.



