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W OE RS 7o E R L, JOFR IS XA A A7), S0 T 18 Fh i B8 2 LR 1)
VRAH (3% - TR I P BB 20 B ik R P R SOTROR €8 33 - = B DU AR AT B BB B 1% ( HPLC-MS/MS) R 4t, i
OSAKA SODA CAPCELL PAK CR 1:4 (150 mm x 2.1 mm, 5 wm; SCX: C, =1:4) %4, LL0.1% FER(A)-
ZIE(0.1% HR) (B)-50 mmol/L HIFREE (C) J T ShAH#EAT = JOM VRN, X 18 Fhad SEme AT 2 s ar U
AIASE) RAAY J0 r  SR (3 T ARURE 5 (RSD) JE N 0. 7% ~ 5. 9% 5 b il R e tE 6 R R i
(R*=0.993 ~0.999) ; X} SD I UL AR VEFE SOINEE FHSCRIE N 92.2% ~ 113. 6% , A J5 ki shH 214
fRT o, REUEE S, AT T 03 R DRI I 28 IR 3 A, R AR R ot v R IR A D B 1 4 i e o rh TR
FAASHII AL T 37 A i R R B

EER RO - BRI AR BT AR E RS DR AL

1 5§

IR LR BT AR, R E A S AT BB — 2 /NPT, X AE AR N R Y 4y
MriFsE, A BT T ard i, XFFER sl sy pomrse S oA EEAEH

LR 43 BRI AR — BRI B I CF N2 —, RE DRV kM 2rs, Hilhia
T, HEA B AL RS R T — B RV BGE AIE S E BUA B T S B AN
Kk R EIEE A REESE, IR B 5 FRE AUt 5 2R R U T S T s A T R
W, Forb, AR AR —ME S T, ERRRMREAE B, R TR Y S A AR
FEFPE BRI, —J7TH H SRR, MELL TR C kit LS8 RAFORE , 9 — 7 ARk
55, Adrirbea WY 20 PR LR, BREE 2R AR IR N ARRIL, YIXELIAE oMl g (UV) 115
B RN, R T GE R FE R O B -SRI )R, 38 R AT AR AR A T Bl A S X R S R A T
itk o Ml A0 B9 B = W B 2 Bt ek, B BB BE o AR R I EE (OPA) | S H R 45
fi (FMOC-CI) JHi#fi it 5 ( Dansyl-Cl) 6% 3 Ms Wk - V- 72 JE 55 H ok I Jiie 56 2 56 H R TR ( AQC) St U IR R
fik (PITC) SR AR AT, Y REAR f-dh ol 35 22 32k R 70 VRORE €233 70 B v AR B8 2 IR s il i, ST FE 2K
BRI (O 1 b a7 AT A AR RO B, XA AR PR A R SRR 45 R R v,
OPA HXF—Z0 B 5 HA T AEAE I, Dansyl-Cl \PITC R4 BN | 30 ik B, AR B B Ed 2 1)
XHFAIRE ST, AT A AR A5 A Sob IR AR Je IR Rt — b R 2Rk, ST X

VAR, s AR 0l & e — e R B 2 T & R R R 1 75 oK, R A S BT
b, TERLIESE VR (EST) 1E 3 F A XN RE s 15 AR 4 pgm 270 8] B ph 53 AR I 4 15 5 A I e L
(m/z), BIAEARAEIR B RLLR Y BIAG RSO0, R nl i ad AN ) i fof FE b A7 B o) IR I A S i A 4
S-S A (LC-MS) 3 #r, &SR Ar (i A: bR B o s, HT, &R LC-MS 73#r i
22l i A A A B I B A s LR B AT, AR SR A In-E AR T R | LU SR R R
BT Y R I A e — AR B T B TR T O T R R IR
fE LC-MS RO B I, 15 20 WL S A gl i B, anddi A A 85 A ( Hypercarb ) A AR 2 L 2
PR ZE BRI Ve B0 22 ol ) 332 K VA B AR T (HILIC) A% T8 W 1k 2 L TR B S B 120 4 WL AL
P 33 [ Bt T A A SRR BT ) 48 0 B AR B T BE Y | Choi 250 1) 1 52 AH HP A 25 K P AT BH S
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T A BC A IR A B PRI P O SRR BEAT T M, AWIFTE ST BH B 1 S e Fi S A T ROUE LB,
A 3k PHES 1S IR IR A R R AT DR B, RIS o S AR B RS A P2 S A TR0, B8 o0
BRES . AR LC-MS _EAUE I IR- LJ- BRI T S i 2, T fin A= AL A as g 7%l , 52
BT 18 FhEFEMRAY i REUE 0T, JERAMITIENE 1 SD R SR MLTE FIPR IR P A B AR 15 4

2 SLIGERS

2.1 UE5EEH

Nanospace RRAH TR RS, BL&MANL, —JuEER, SEMAA, SR A SRS NASCA,
FEIRAE ( HAS Osaka Soda A H]) 5 QTRAP 5500 — 8 FR IS PUMRAT B3 () ( 3E[E SCIEX A H]) 5 ML204/02 J3 47
Z— K (#Hi+ METTLER TOLEDO /A ®]); Fungilab #8 75 I 1 ( P8 ¥E 2 Fungilab 23 7)) ; Centrifuge
H-501FR &AL H A Kokusan ZAH]) 5 Milli-Q UltrapUre Ton-Ex-TM #BZE7KHL( FE[E Millipore 23 H]) .

NG IR R o (g al, Jbata RRA ) ;5 18 Fh & HE IR br e i . H &R (5 140689-
201605) N AR (L5 140680201604 ) | fii &R (#it5 140677201507 ) | S R (L5 140681-200401 ) |
TNVETR (A5 140682-201302) \Se 2R (L5 140687-201503) | 7 e AR (L5 140683-201302) | ZH Z W2
(5 140693201803 ) . 4 75 & R (it 5 140676-201706 ) A% & R (it 5 140685-201003 ) , s & ik (it 5
140609-201513 ) W T~ = 245 S A= Py il dit A T 5 2224008 (k5 20121017 ) RAZ R (Hit5 20130717 ) R4
T i (4165 20130308 ) 2R (L5 20131104) A2 (#t5 20130717 ) AR (#E5 20130702 ) F1
TR (L5 20130418 ) 1 T E 25 L 2F LRI A BR A R . SE56 7K R Milli-Q R EeH & r ek,

2.2 EWHE

2.2.1 BIiEE# R CAPCELL PAK CR 1:4 (150 mmx2. 1 mm, 5 pm) 8354 ( H 4~ Osaka Soda 2%
A, WA R 0. 1% WR (A)-Z 05 (£ 0. 1% WR) (B)-50 mmol/L HEREL (C), >R A Ve .
0~3.0 min, 100% A, 0.2 mL/min; 3.0 ~10.0 min, 100% ~30% A, 0% ~70% B, 0.2 ~0.3 mL/min;
10.0 ~15.0 min, 0% ~100% C, 0.3 mL/min; 15.0 ~20.0 min, 100% C, 0.3 mL/min; 20.0 ~20.1 min,
0% ~100% A, 0.3 mL/min; 20.1 ~30.0 min, 100% A, 0.3 mL/min, & 35°C, #FFEE2 pl.

2.2.2 JRIGEMGE  Turbo-V HIMEZE B 7R, R IE S TR UM, B3R 5500 V, &1 IR E
400°C , WEZE SR (GASI)20 psi, TSR (GAS2)20 psi, AT ( Curtain GAS)20 psio e JH 2 W W
I (MRM) #50, AHHE(EP)10 V, fiff#E = 1 OB E(CXP)10 V, Sk sE+ FF AR
(DP) FIAlifE#E RE R (CE) F 25K 1,

2.2.3 #mElg (1)RESBREZGHE SR ER NER 2228 2R 2R 5
AR R AR KRR RABE AR A2 P ImEAR HEm AN K2R %
IR COETRPRES , R RE T, TR KRR 0. 1% (V/V) ZoKEE, RN &R 50%
(V/V) CRE R, ARSIl B Sl KV A, ) st RS A8 2 0, 40 ) B BBLAE o o) TR A A5 TR
T shAE A F B IR A X B A (&R 3. 08 wg/mL NARR 0.5 pg/mL 22 &R 0.6 pg/mL Jli&
2 0.1 wg/mL SEH2 0. 15 wg/mL JRER 0.8 wg/mL SR 0. 145 pg/mL. H2E R 0. 145 peg/mL,
RAFIR 0. 115 wg/mL, KA 0.9 pg/mL, #i & R 0. 2 peg/mL &R 0. 7 we/mL., i & R
0.550 wg/mL ZHZ R 0.275 wg/mL AR 0. 140 pg/mL KEERR 0.7 pg/mL SR 0.2 wg/mL
HIR0.375 pg/mL) , 2], &M, (2) £%shdhy  HEPESD KEL 6 H, fHFFE G 12 h, BE 12 h,
PUIER IS, R (25+2)°C, MR 35% ~45% , WER TSR 3 Ka, WRmRME IR —R, A hik
K, BT EE 12 h IRIESE, 5 = HIE ESIKIUM, 12000 v/min B0 53R, (3) o iF 4
se Al 22 HUMLYE 50 pl, MMA200 pLEB4iK, #27% 30 s JFH 7 10 min, H50 pL, JIA 200 pl ZHEDL
VM, IR A, 12000 r/min #0015 min, FIHEBOE 0,22 wm JERE, FIR A A F6 R 10 1%,
B EREAT, (4) B AESRaT4 2 B 200 L JRWE, 12000 r/min #5.0> 5 min, HUS50 pL B3, A
200 pL#EZlK, %1% 30 s JG A 10 min, B 50 pL, filA 200 pL ZHSULIEE H, FRIRD A,
12000 r/min 0> 15 min, FYEWATE 0.22 wm JEEE, RS A Bk 10 15, FF LAEHT,
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#1118 FHREFEMR L W Wil (MRM) & 1 B TS5

Table 1  Quantitation ions of 18 kinds of amino acids in multiple reaction monitoring ( MRM) mode

HOH BT FET EERE il 48 fiE 12t
Amino acid Precursor ion Product ion Declustering potential Collision energy
o act (m/z) (m/z) (V) (eV)
HE&® Glycine (Gly) 76.1 29.9 135 21
N Alanine (Arg) 90. 1 44. 1 40 16
225 iR Serine ( Ser) 106. 1 60. 1 40 13
%2 Proline (Pro) 116.1 70.1 40 20
455 R Valine (Val) 118.2 72.1 40 16
FREFR Threonine (Thr) 120. 1 74.1 40 14
SRR (FE R M) Leucine(Isoleucine) (Leu (Ile)) 132.2 86.1 40 13
RAE MR Aspartic acid (Asp) 133.1 87.1 40 12
P: P
KA Asparagine ( Asn) 134.1 74.1 40 19
parag
HHATR Lysine (Lys) 147.2 84.2 40 22
AR Glutamic acid ( Glu) 148.2 84.1 40 21
F i 272 Methionine (Met) 150.2 104.0 40 13
H &R Histidine (His) 156. 1 110.1 40 21
KN Z A Phenylalanine ( Phe) 166.2 120.1 40 20
KHEMR Arginine (Arg) 175.2 70.1 120 47
Ji% 24 /% Tyrosine (Tyr) 182.2 136.2 40 18
y y
TR Tryptophan ( Trp) 205.2 188.2 40 13

3 ERSITHR

3.1 RBEXHIERE

R T ISR A AR B AE 0 R, BT ARV AR E R, Bl
FHIAHIRE R, C 8354 ( CAPCELL PAK C g MGIIT 150 mm x 2.1 mm, 5 pm) #E4753H7, 3 min NLLO. 1%
HRIEAT AR, ZEBE)S 1Y 12min BETE A HIAE 06 2 80% HL i, 25 5 & BRIk HH A 2R | 52 20
SRR W ER AR RN 2R LA E LR R B RPN 2min, A AR SRR AT, PRt
il R AR A AT A AT INES X SO, JTCe R 25 e R AR

IR WAL A Y, B PR pH E ]l A IF A g B 00 R ey, PR R (R S se e i kA T
{REE . BI85 T HAEM BN ES T35 #: 7% SCX( CAPCELL PAK SCX 150 mmx2. 1 mm, 5 pm) G 3%4:
AT MR . TR P FACHRALEE T, SOHMLER A TC A i 0 H &R T &R 4 &R &R A
R ARSI ER , (E W R 248 A 3er , AlbE &R (AR A E R A AR ) TR 5,
£ 50 mmol/L FHFREL ZZ phEk S5 T ICIAVERL . BRIIL, 25 o SOAH RN PH B8 Fac WL B A 25 5, it —
(1) P B A B VE S IR SRR PR B8R, (RIS SOAIALER R 2 5 N A A T a3 R o 3 S Ve, (g
FEVEPHR A HR Y (IR A H SCX 1 €y =1:4) ) CAPCELL PAK CR 1:4(150 mmx2.1 mm, 5 wm) 554
Y (RECERAL P EE A SR R B8 28 40 e 0% 181 AH Ak 0 3R ] S5 BH 25— 28 40 19 1 72 #H ) Acclaim
Trinity P1(100 mmx3.0 mm, 5 wm) PIFH[EIE EA 2 73885 s ARE A0 s s i 17t e, 78
TR A ADLEHLIRAEH T, CR 8 P1 i A X 4 1k 2 3 2 19 P B I () T K %8 3 min DA 1, WUEE
HLEE CR G FE RIS AR C g (i AE (1 £ B I )36 HE L3R 2, e ML SAE R, C o i hE Toik A i
R A Wi KRR L BT RS PAT T RAFR B, S T2 B M AR AT A Ak B .
F Pl SR AR A Z R AR N ARG R, WAL 2 min, HcZ0E8E CR IS HEIEST T 4007
TR EEST
3.2 mEhBRIEEFGEEEHRK

FEXE R ML TSRS b, X T AR KAE I 06 (B) BRI, X5 T 8+ s e il
H IR B ( C) MEMVRIIA R, A = JOBR B S5 R AT ik g or . B R EIRIEAE 10,25 F1 50 mmol/L
B APEMERCR , 2553, T 10 125 mmol/L H 4%k , Jovkls 2l 2R AvkS 2 MR e bt , DR e e e %
81150 mmol/ L H 2 B 1 Ry Wk I 5 301 o 5 - s e /R T — i L S s A FH 0, oA 17 bR o Jd 2803, 4
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Table 2 Comparison of retention time on CR and C,5 columns

TR Retention ti Retention ti TR Retention ti Retention £
Amino acid etention Flme etention t.1mc Amino acid etention Flmc etention t}me
(CR) (min) (Cyg) (min) (CR) (min) (Cig) (min)
KA Asn 3.29 1.78 AR Val 6.27 2.68
KA Asp 3.87 1.73 LR Met 6.87 3.39
22 &R Ser 3.89 1.73 % ZMR Tyr 7.61 4.13
INEMR Thr 4.01 1.78 AR (REEAR) o 420
HEMR Glu 4.13 1.82 Leu (Ile)
AR Lys 4.19 1.75 HNAR Phe 10.23 8.13
B4R Pro 4.22 1.99 {5 R Trp 15.83 8.66
HEm Gly 4.59 1.72 AR His 16.79 1.59
AR Ala 4.84 1.77 K2R Arg 17.71 1.61

JIREAAR AT IR) 72 C ARV I 7 o itk

HM 0.2 mL/min ¥EHMNZE 0.3 mL/min, B 258145

8 il

G MESTEAL I s ST (O 2. 2.1 797) /i K LI 1 (R @R AL R e AR AR 5T 55 ) o
S 750 329 g 300 am g 30 762
X X X
< 50F Z L R
.? .E 20 .? 20 Leu+lle
g 25F Asn é 1.0r Pro é 1.0
g 0.0 sy 1 1 £ é’» 0.0 —— | 1 -] g 0.0 I AT 4 S s we )
= 0 5 10 15 20 — 0 10 15 20 - 0 5 10 15 20
t (min) t (min) t (min)
S 300 g 1o ¢ S 20r 1023
X 3.87 X X
z 20 Z ost Z 107
& 1.0 Asp Z Gly & Phe
g O.OL“ i Tl . - fé. 0.0 bk g | Lt L 2 0.0k | I A |
= 0 5 10 15 20 — 0 10 15 20 = 70 5 10 15 20
t (min) t (min) t (min)
S 300 S lor S 201 1583
hvi | 3.89 < 4.84 x
E Z ost ER T
% 1.0F Ser é {\ Ala %
- 0‘0 L ] [ ] - OO A 1 | . I} - 0.0 L ")
= 70 5 0 15 20 = 0 0 15 20 = 0 5 10 15 20
— t (min) — t (min) — ¢t (min) 1679
S 20r 4o =S 1or S 40f
X ' X X
z 10f 2 05F z 20F  His
] Thr z LM Val z
% 0.0 __JL\ | Iy | ﬁé OIOW% I L L | .é 00" i =
= 0 5 10 15 20 — 0 10 15 20 = 0 5 10 15 20
t (min) t (min) t (min)
S 150 43 S 151 6.87 S 20 P
Z 50t < 10f <
27 z Z 1.0 Arg
%’ 2.5F Glu é 0.5r Met %
= 0.0 il 1 1 1 = 0.0 I 1 1 1 = 00 L al. L) |
=0 5 0 15 20 = 0 0 15 2 = 0 5 10 15 20
t (min) t (min) ¢t (min)
400 4y g sor
X ke
Z 20t )( z 25t
2 Lys z Tyr
é 0.0 i 1 L il g O'OMM"‘P““ n}'l&u‘k“'m-.—a-«f
- 0 5 10 15 20 — 0 10 15 20
t (min) t (min)
B OWER AT 2R mbr e & o i B, iy . RABE KRR 22 . FaR AR
TR AR HER HER AR SER AR RER S R+ T AR AN ER a4
AR NEER)
Fig. 1 Extracted ion chromatograms of the analytes. Elution order; Asn, Asp, Ser, Thr, Glu, Lys, Pro, Gly,

Ala, Val, Met, Tyr, Leu+ lle, Phe, Trp, His, Arg
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3.3 [EERRREIEZERL

XoF LY R R R i TS AR UE S S (S IR EE . H 2R 3. 0 pg/mL N &R 50. 0 pg/mL 22 % R
60.0 wg/mL., % AR 10.0 wg/mL SR 15.0 pg/mL JF %MK 80.0 pg/mL A% MR 14.5 pg/mL  F5
HIR14.5 pg/mL KREER11.5 pg/mL KL, 0 we/mL iR 20. 0 pg/mL A EFL7.0 wg/mL,
AR 5.5 pg/mL A &M 27. 5 pg/mL RN E R 14. 0 pg/mL K2R 70. 0 peg/mL, i & 2
20.0 pg/mL TR 37.5 pe/mL) , ¥R 2.2.3 WL TATAL B, LVE RE SRR ISR N 92.2% ~
113.6% ; PRIGAESIAEBRNCE A 95.2% ~109.3% |,

TENRR [DCSE R & B, 5 LR I U0 I3 AR 2R 11, 2 S 000 A B AP ) 2 FE 1R [
WCREE 2, A EIR  RACRR B E R I 210 [NSCR 24 80% , SR T 3k G i b HiLid 72 il BE G 2L
FEB, e TRTANEL T 2, REUEIN 4 5K RS (PRI H TR BRI IVE SR 5, FHmA
CHEUIVERE A, ik o5 iy AL B 7 vk, VE P AR BCR B 76. 1% ~ 96. 9% 1 TFE 92. 2% ~
113.6% , FRBIMFRIFWZE 75.5% ~101.6% [ FFZE 95.2% ~109.3%

3.4 KETER . EERMBEZE

B2.2.3 WHYIRA X ISR, DAV A SR AR RS, o BIFG RE 2 4 8,16 32 i), #EFF
2 pL AT HTIAE

DUREAS R Rt S0 Ve B A AL B (p, ng/mL) , AHNE A9 €3k i 1 UM VAR AR (), U PR HERT 2R .
PIMEME LG (S/N) R 10 B X B A9 o R B o BB (LOQ) , S/N =3 B X Bt %) Joi vk 38 by Az ) R
(LOD) . FiLRYZMEE  mJa 77 AHOC R %L LOD J LOQ W3 3,

K2 BUR A4 BB SRR 2 pl, EZEERE 6 WK, 1045 (o i I (i 6 T B, RS 25 B (RSD) Yo Bl 4
0.7% ~5.9% ; W HPFRRSEFE, HIE RSD 4 0.5% ~6.8% , K% ¥ R,

F23 18 Pl IEFARIE G L V7T HE BB RS R S kPR A Hh R

Table 3 Linear equations, correlation coefficients, linear range, limits of quantification ( LOQs) and limits of detection
(LODs) of 18 kinds of amino acids
S LS T R R LAk JE HEBR Kt BR
Ai}%%i d Lir/f:rﬁ;] f]itiion Correlation coefficient Linear range LOQ LOD
’ t (R) (pg/mL) (pg/mlL) (pg/mL)
HEM Cly y=158.53x+3343 0.998 0.096 ~3.1 0.11 0.034
R Ala y=4381.9x+68252 0.999 0.016 ~0.50 0.014 0.0042
22 51R Ser y=7504.6x+249691 0.993 0.019 ~0.60 0.0040 0.0012
2R Pro y=39718x+164013 0.998 0.0031 ~0.10 0.0031 0.00092
iR Val y=23328x+59415 0.998 0.0047 ~0.15 0.0012 0.00037
IR Thr y=4979. 6x+70416 0.997 0.025 ~0.80 0.014 0.0041
BT R ( BLEL A R
’“%Elﬂj{ﬂ;?m) y=9985x+27700 0.998 0.0091 ~0.29 0.0015 0.00046
KAHR Asp y=7226.4x+30219 0.997 0.036 ~1.2 0.017 0.0052
RABERE Asn y=13667x+142246 0.999 0.028 ~0.90 0. 0060 0.0018
AR Lys y=60524x+118414 0.995 0.0063 ~0.20 0.0012 0.00036
BEBR Glu y=17123x+299112 0.998 0.022 ~0.70 0.0070 0.0019
AR Met y=8272.6x-65973 0.998 0.0018 ~0.55 0.014 0.0043
MR His y=2442.2x+99324 0.995 0.0086 ~0.28 0.0037 0.0011
KN R Phe y=58504x+145287 0.999 0.0044 ~0.14 0.0024 0.00072
EER Arg y=533.72x+11641 0.994 0.022 ~0.70 0.013 0. 0040
Ji% 22 Tyr y=1865x+20321 0.999 0.0062 ~0.20 0.0038 0.0012
6512 Trp y=4468. 9x+22458 0.999 0.012 ~0.38 0.0038 0.0012

3.5 EYESRSW

A T3 9638 KBRS ABRIBAE WU RE o b i e A B TR R AT 5 , S52R LR 4, RIAT L REE

T W it v O S SR P RE A
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Table 4 Determination results of amino acids in serum and urine of rats

A~ B o =N =N PO =N
Aﬁf?ﬁid Mean ?oﬁe(n{%zerum) Mean ?’:Oﬁén»?—é irine) Af{%%l d Mean ?oﬁe(ni%s)erum) Mean ?oﬁén)?é zlrine)
(pg/mL, n=6) (pg/mL, n=6) (pg/mL, n=6) (pg/mL, n=6)
HER Gly 4.23+13.40 2.89+0. 84 KA Asn 1.65+0.75 2.63+0.61
AR Ala 28.33+5.66 107.6+61.8 AR Lys 38.1+9.6 8.0+2.0
22531 Ser 29.86+4.56 6.53+3.97 KRR Glu 17.4%5.2 17.9+2.7
%R Pro 12.57+1.85 25.20+9. 14 R Met 5.60=0. 47 8.0+4.4
SRR Val 14.89+3.40 6.87+1.66 HEM His 18.1922.10 27.04+1.07
IR Thr 58.4+4.9 12.4£12.5 KNSR Phe 6.65+1.22 10.1+2.4
ﬁ’ﬁ%ﬁ;(%%ﬁ@) 26.723.0 9 7429 *E%Ei érg 36.32+3.39 45.4%1.9
eu (1le) B4 ER Tyr 8.64+3.29 6.65+0.18
REHIR Asp 8.02+3.68 7.15+1.25 R Tip 16.7+1.8 16.9+3.0

4 % i¢

T IS AR NS 5 S AU LAY (A 3 AL, ZEAATAEAL BN ES 7 X R A R B 25 A T, S T
18 FEIEIR R LC-MS/MS 7y B AE S, ATk RAER o, R R, BIR FE A ] 2 344 4
QIR R0 (WS PR AN S5 2R ) , AR Tk D AR A iy i e R TG M) el H e B 2 i Jo v i )
FERR A I it 18 A 7 1 LU
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Determination of 18 Kinds of Amino Acids Based on A Mixed-mode
Retention Mechanism by High Performance Liquid
Chromatography-Mass Spectrometry

YANG Qian, XIAO Bing-Kun, YANG Jian-Yun, HUANG Rong-Qing "
(Institude of Radiation Medicine, Academy of Military Medical Sciences, Beijing 100850, China)

Abstract Amino acids are usually analyzed by derivatization or adding ion-pair reagents. In this work, a new
method was established base on a mixed-mode retention mechanism ( reversed-phase and cation-exchange) to
determinate 18 kinds of amino acids, using simple mobile phase without the ion-pair and derivatization. In this
method, 18 kinds of amino acids could be retained on a OSAKA SODA CAPCELL PAK CR 1:4 (150 mmx
2.1 mm, 5 pm; SCX :C,;,=1:4) column with a mobile phase of 0. 1% formic acid( A) -acetonitrile (0. 1%
formic acid) (B) - 50 mmol/L. ammonium formate (C) using a gradient elution program. Mass spectrometry
(MS) detection was performed with multiple reaction monitoring ( MRM ) using positive electrospray
ionization. The relative standard deviations ( RSDs) of peak area ranged from 0. 7% to 5.9% . The correlation
coefficients (R*) of 18 kinds of compounds were greater than 0.993. And the recoveries of serum and urine
samples from SD rats ranged from 92. 2% to 113. 6% . This method was proved to be simple with good
reproducibility. It provides a new method and idea for determination of amino acids in biological samples or
other complex matrices.
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