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Determination of amino acids in swine heart from mongolian medicine
YU Mu-dan', GAO Wen-jun', XIAO Yun-feng’, WANG Yu-hua'~’

1. School of Pharmacy ,Inner Mongolia Medical University ( Hohhot, Inner Mongolia 010110 ) ;2. Tianjin University of
Traditional Chinese Medicine( Tianjin ,300193)
Abstract; Objective To determine the content of the 17 types of amino acids in the swine heart tissue. Methods 17 types of amino acids in the cardiac tissue

of swine were detected by the amino acid analyzer with ninhydrin post-column derivatization. Results The correlation coefficient (r) of linear equation of these 17

types of amino acid were all above 0. 9990 within the range of concentration. The average recoveries of glycine, tyrosine, phenylalanine and arginine were 99.0% ,

99.6% , 101.7% and 97.9% (n =6) , respectively, and RSD were all less than 2% . Conclusion The method was simple and reliable that can be used to

determine the content of amino acid in the swine heart tissue.

Keywords : swine heart; amino acids; content determination
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1.1 B#5EA FHBOGHTH (N ERKFZ
2R 4% S 20140419 20140308 ,20140227)

17 P BRI G bR MEVa v [ e H B S S R b v
W, L 52 6006001, A 15 K 4 2 R (Asp) 4 & IR
(Glu) (225 R (Ser) HGZ IR (Arg) H IR (Cly) (52
% (Thr) %2 (Pro) (N2 & (Ala) Fi 2R (Val) (R
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ZIR (Met) | g 22 (Tyr) | 558 AR (lle) | 58 2 M2
(Leu) ZRNZMR (Phe) ZHZ R (His) i f2 (Lys) 1Y
WRE 4 R 2.5 mmol/L; Jik 2 B2 ( Cys) MYk B
1.25 mmol/L] , I B SYKAM A F],

17 Fh g SETR 1 [ (A RS , 30 B A 5 2
1 78 WFFEBE o

Geopil A (PP IR — 4N A JALE AT R L S
ERIRFN-EERAL A, pH A 3. 45, MR 0. 12) (G2 Pl
B(FrEEmR — 4l A A AL A TR | R R = TR 4 1, pH
{H 10.85, it Ak B 0. 20) (FFA i (A AR LB R N
EDTA 28, = B 0. 50) FE S B (Fr i IR =
by EEALAN FTEER R R RIS FR AL, pH {H 2. 20,24
EREE 0.12) BFRANGE vh W LBl = TR R, LA 1
I BB R SR A IR A F]

FH 2 g € 33 i 5 K Ry B 2l K 5 SRR A A g4l B
Ho AR 4 R 43 B 2
1.2 E S-433D ZHEM /A, f21E Sykam /4 H];
JAS003N BUHL 43 T K-, | ¥ 55 1 A A% A BR 2 7 5
AB135-S B 4347 KV, M ) —FE R 24088 A PR A
] s HX-12D VR WAL, FURFRR 525 il A PR A F
1.3 R ELH)

1.3.1 W ZEAT AR RIS RBCEML 2 g B
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=M 25 20 g, FH 600 ml 35 i, A LR D8 I
(0.45 wm) J&5 A5 U IBCE T B0 — B, A
400 ml R PR (pH =5.51) K 5 min J5, il
A 0.2 g BURIMAR, FHEUTIK 5 min Ji5 K 20Ul AES
=R E 10 h(UEZ 0.5 bar) J&, BIFH.

1.3.2 WEu e B R BCH 20 % 1Y EEOK R,
I
1.3.3 g @B R H & R LR THY

100 mg, KB FRAE , BT 20 ml PRAEUVKAFE H (LAT fRiIFR
TKARE) KRB 10 ml 1 6 mol/L HCI( 5 0.1 % )
AR BAKOK IS T CE 10 min, K 2 ming 45 11
RASG L B G U B 3 B K i 8 T 110 “CHER
HEAR PR 22 ho KRS UG R A, 5] K
0.5 ml ZKAFWE 10 ml PEIGIAE P, T 45 CRITA
SWRERT, TSI 5 ml BE B , IR e, 1R,
JH0.22 pm FRALUEREEIE L, RITS

2 HEEHER

2.1 &EE&M AIEHSN LCA KO/Na 2 LR (435 %
FtE(4.6 mm X150 mm,7 pm, 10 % 3LHR) s L AH AL
B.C Ayl Mg b ALZ ol B FAEWR, Ui
0.45 ml/min A4 B YE 2 0L 3R 15 B =l WA AT AR
WA AE R 0. 25 ml/min, Bfi = A W2 17 B[]
0 ~43 min, J] 75 B8R v 08 S 1 i 5 4 TR 2R 47 6 i 4%
U, 5 A LA 25 AT AR AL R BE ARy 130 °C 5 A6z
WM 440 nm 570 nm; PEREIARE R 10 pl,

R RS ERBLAR S

BHE (min)  WEIMTA(%)  WEMIB(%)  WiEhH C(%)
0 100 0 0
3.50 100 0 0

11.00 85 15 0
17.00 80 20 0
23.50 67 33 0
26.00 20 80 0
28.00 20 80 0
29.00 0 100 0
42.00 0 100 0
42.01 0 0 100
45.00 0 0 100
45.01 100 0 0
57.10 100 0 0
57.20 100 0 0
R2 HEEREF
i [E] ( min) WRECC)

0.0 58.0

21.0 58.0

26.0 74.0

46.0 74.0

50.0 58.0

57.0 58.0

2.2 EERBATA ARRSLEAE 440 nm AEIERAY
COIEELIE 1, B SR IR WAL (5 5
55 AR H BRI A H A (1 DI mRig) o [ 2 R 8
7, AE 570 nm QR F RS 455 9 R, K it H 22
PRAM 2R Z SN 16 b ad SRR 3 al ARAG ), IF i 2 2
PRAR 13 b THEVA VL €5 1 X AR O, R RE R A Ao

ALY AE 440 nm L0 X il 24 R HEAT E I SE 5 AR
570 nm AEXFHAR 16 BRI TIE .
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U DR ARG @ PR RI (1. Pro)
1 XSk AR R €% B (440 nm)
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Intensity(mV)

-200

1 ORRA B UERE G @ R UL S (1. Asp 2. Thr 3. Ser 4. Glu,
5.Gly.6. Ala, 7. Cys.8. Val 9. Met, 10. Ile, 11. Leu, 12. Tyr, 13. Phe,
14. His \15. Lys ,16. Arg)

2 BRSmER G RS EEREER (570 nm)
3 FikzEgc
3.1 AREWRNLE HEHEIT FEAERIE S
WEVET0.1.0.2.0.3.0.5.0.8.1.0.2.0 ml, & 5 ml &
JEH, AR (0. 02 mol/L) ¥4 Wi Wi B 22 20 FE IR 20, B
3o KRR AR RHN M BV A4S 10 pl, 43 A
T, IO A W BT TR ik 1, D A% 2 B R 0 T R
FUME (YY) IYARAR , LA R 2 SE R IR JE (X :mg/L) Sy
BEABFRER . REGSE R BoR 17 PR IERRAE 4 H Wk
TOL L P 55 A iy A T AR R (B 2 R AP RO ZPE OC 2R, AHOG
RE(r)HKF0.99 0, WFE3,
3.2 ARZFERE PRl (#45:20140419) 4%
“13.37 IR 5 A T, LR 6 IR, HERE RN
10 wl, oS A, 455 WoR, 17 P SE w4 1w AL )
RSD 7£ 0. 68% ~2.0% Z ], & 4ok B AT o
3.3 R Rl (5 :20140419) 4%
“1.3.37 TR kA, 4 A 1.3.6.9.12.15 h
HERE O SR I A . 45 S R, 17 B e 3k R 0 1T AR
RSD £ 0.59% ~2.0% 2 [a], T WAL I AE 15 h
WA AT
3.4 EHAMRKE OBE S AR S (S
20140419 ) AT BRI 6 13, #51. 3. 37 T | Jy il %
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T3 17T HRERGDIFERAE R

HILRR [l 5 5 r HIEm [l )y r
ASP Y =88.67X —1.71 0.999 6 PHE Y =72.95X —12.25 0.999 7
THR Y =101.13X +8.53 0.999 6 LEU Y =94.67X —=71.22 0.999 6
SER Y =117.49X +19.52 0.999 6 TYR Y =66.36X +42.39 0.999 2
GLU Y =85.54X —19.11 0.999 6 ILE Y =95.18X —90. 06 0.999 5
ALA Y =135.42X —42.11 0.999 6 PRO Y =21.13X —15.59 0.999 5
GLY Y =163.10X —0.56 0.999 5 LYS Y =87.90X +26.49 0.999 0
VAL Y =104.49X —70.02 0.999 3 ARG Y =69.56X —166.98 0.999 2
CYS Y =59.03X +44.26 0.999 2 HIS Y =75.40X +618.72 0.999 2
MET Y =82.84X +12.15 0.999 2
VAW, B ERE 2 W IE SRR, S5 R BN, s R4 17 HRAARGELHXBLER
R RSD {HAE0.6% ~3.0% Z i), RWA T LR B HIEM T4 (% ) RSD(% )
riﬁ%o y‘lu%% 4O GLY 3.32 2.28
3.5 ek Em—actta%mﬂawﬁcn% R 22 10
(HE5 :20140419) 25 50 mg, 3¢ 6 G5, KEBFRAE 4 HIHG o o o
BRI AKE 2R T 2R Ha‘ék@a ZIKW%‘E&@&XT L I o ASP 6.08 1.94
F1. 3. 37 TR Jy vk il A 4 P s FE IR i A [ i 3 i ALA 4.08 2.23
W AT . S5 R AR RS R L AR L H =R R CYs 0-83 2.63
PR R 1 IRE TR 43 5 K 97. 9% ,99. 6% 99. 0% VAL 3 27
101.7% ,RSD {HAE 1. 48% ~2.0% 2 [a], F2 A )5 a1 TLF]: ;fi f:;
WER LY, MR 5 ~3 8, LEU 5.86 2.20
4 ﬁ:l\:ﬁtﬁ:ﬁ:)n“/rf. THR 3.02 2.30
SER 2.72 2.24
Bo 3 it fit sk & (i 5 20140419 20140308 | HIS L85 ) 59
20140227 ), BAEFAT 2 43, #2691, 3. 37 W T Jy vk il A v LYS 5.25 2.29
W, IE SR T AR . Z5 R, 3 HEAERC A ) &R 1 & GLU 9.82 2.00
HESAPE, WE9, PRO 268 0-60
TS5 HRBMAEKERBELER
4 B RS (mg) o B A () W5t (me) I (% ) T IR (% ) RSD(% )
50.33 1.866 3.728 99.4
50.18 1.938 3.744 96.8
50.74 1.924 3.773 97.9
97.9 1.48
50. 63 1.914 3.771 98.6
50.27 1.917 3.773 99.2
50.56 1.928 3.728 95.7
FTo BERBAMAEDLERBLER
4 8 RS (mg) B 8 A (mg) W5t (me) [ (% ) T IR (% ) RSD(% )
50.33 1.061 2.135 100.8
50.18 1.069 2.131 99.9
50.74 1.074 2.118 97.2
99.6 1.57
50.63 1.075 2.131 98.6
50.27 1.065 2.146 101.5

50.56 1.064 2.130 99.6
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K7 HARBMWEEKEXELZR

P HURE (mg) it BN A R (mg) 735t (mg) [l (% ) SEEI IR (% ) RSD( % )
50.33 1.699 3.305 97.9
50. 18 1.641 3.315 102.3
50.74 1.639 3.271 98.5
50.63 1.663 3.270 97.3 290 176
50.27 1.651 3.277 99.1
50.56 1.680 3.309 98.8

RS FARBR MK ERXELER

Pt i BURE B (mg) X BESLINAE (mg) 7535 (mg) B (% ) SEEI IR (% ) RSD(% )
50.33 1.354 2.705 100.2
50.18 1.350 2.737 103.2
50.74 1.371 2.718 99.2
50.63 1.382 2.794 104. 1 1017 180
50.27 1.363 2.736 102.0
50.56 1.346 2.720 101.5

*£9 FREMARHCETH P17 HRALBMNT LR

AR 20140419( % ) 20140308 (% ) 20140227 (% )

GLY 3.26 3.22 3.23
TYR 2.11 2.10 2.08
PHE 2.68 2.62 2.61
ARG 3.72 3.75 3.73
ASP 6.23 6.21 6.17
ALA 4.18 4.16 4.19
CYS 0.85 0.84 0.85
VAL 3.56 3.51 3.48
MET 1.57 1.52 1.54
ILE 2.77 2.80 2.78
LEU 5.89 5.88 5.86
THR 3.04 3.05 2.99
SER 2.69 2.71 2.75
HIS 1.97 2.00 1.97
LYS 5.30 5.32 5.33
GLU 10.24 10.17 10.19
PRO 2.53 2.55 2.57
5 1tig

5.1 KRS A RABRMNTHHm RO
TR & A 1 SRR T R I B ok, AR R T
VELREXTAK M TR B (S0, 45 SR 7, Y 7 e UL B8 8 W
FhiE B, e 2 E R MK iR R A F] 110 C
B, KRR BE AR 50 4, Ak T v 7K e IR K e AR B T
TEURREAR, PT A8 A2 oh I8 O v M 3R 2 i R 11 N R 45
o BOARSIZBG ( K FRLBE B 2 Ry 110 °C TR /K fiff 4 3
e —FiE FI I 5 i, 28R SRR AE TR 1 45 1 F 34
R (AR RRAERME A SR, A S i 7
Hh ARG 31 2 R o

5.2 MARERBRABEATEH NG EL MIAL
B DN S5 AT, S M G DR SR 1T Rl I
(I B A SR TR, L A B 7 B AR 5 U R (8

RIR) 2 FORL DT AR O &R VAR , o5 5
FAGO BRI 31% Zifi o mden] W, 5250 50 O
AR B BARSIALNE, Jid
SCHRARE , H AR R R R R %
50 MU ARG VIR, AT [ I | A IH [ s 2l
HLIREAN YD MEAEAE o A S0 NGRS
I ONRTT I RGP PRI T BIE KR
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