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Determination of 18 Anabolic Hormones in Animal Urine by HPLC - MS/MS
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Corresponding author; CHEN Jie ,E — mail ; ha881007 @ sina. com

Abstract: A method for the determination of 18 anabolic hormones in animal urine by high performance liquid
chromatography tandem mass spectrometry ( HPLC — MS/MS) was established. The animal urine was enzymolysis
for 16 h at 37 C ( £0.5 °C) ,adjusted the pH to 7.0 ( £0.5) , and purified by solid phase extraction column
and detected by HPLC — MS/MS. The linear relationship of 18 anabolic hormones was good in the concentration
range of 1 ~500 ng / mL(r*>=0.99) , the recovery was 70.9% ~112% , the intra day coefficient of variation was
1.2% ~ 13. 1%, the inter day coefficient of variation was 3. 5% ~ 16. 7% , and the detection limit was
0.5 pg/L, limit of quantitation was 1.0 pg/L. The method is simple, sensitive and suitable for the simultaneous
determination of 18 anabolic hormones in animal urine.
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[k % ( Anabolic hormones ) J& T HA B k%
I AL SRR Y, b THEA S
TR IntRsh P & AL B UOR R E & & AR K
sk 0 AT AR = A S R B RS, TE
BEHO IR AR AL BB O, (R 24
VItER SIRN G BB MRS &1 iR
IR ED - [ 20 tH4D 90 4R TFIA , B 45
V97 KGR E G0 AL R SE 245 )% B AT 1 7™ 1Y)
B SRR N R I SR g e A i 2 4 (R B
Ol R f R L & T, 3 E AL A 176 A4 B 4 W
B2 A2 ) R T R A e S Rl AL R 2R 25 W) 28 1k
TERRPEHFI S ) R K bl . H T, A 56 T30
P20 SRR o R A A 75 0 53 & A Gl
G T 3k O AN T - BRI IR
B — BRI RO A AR S B g S S 1
R A B AT O AL, B N7 AT [R] I 4 IR AR
PROFEIR 18 iRl AL % HPLC — MS/MS £ illl 77
B, OB 7 i T 2 AT AR S
1 #R5H®
L1 ARG A 18 Flml Ak I br vl i (HFE 8D
Je VO E TR A R SR A A e
FEHERR | Y ST | PSSR | A bR 2R R T
R4 IE RH S | SRS | TN R S | I R H R 2
M AT R 15 8 ) |3 B R N ARFR e (D, -
HHS2 D, — 220 D, — SEEPRAE ) Y4 T Witega
) B =90. 0% ; R HEE | )G (et B
) 3 O (Grtrat, B e A BRA )
C,, FIFHZEBUNE (500 mg/6 mL, Waters 2\ A]) .
1.2 BEE5&E @S0G (1290 Infinity,
Agilent 28 A ) H K = 3 DU AR AT BT 3% AL ( QTRAP
5500, ABSCIEX 2AH]) ; L TR (XS - 205, Mettler
T s HLFRE(SLS02 N, i R %R 24U R
AR T ; A WAL (N - EVAP, Organomation 2%
A s R LML (3 - 18k, Sigma A ) ) ; IR 17 %
(ZD -8500, 4 1K F]) .
1.3 SLhe 7 ik
1.3.1 BBEH
1.3.1.1 st A\ b SR A rE I 5 HE

(Waters C18 3 m 3.0 x 150 mm) , #£ i 30 °C , gEAE
5 pL,0.2% WK OIS A, g R TR s
AH B R 1 AT VRN, E N 0.3 mL/min,

%1 HPLC - MS/MS &4
Table 1 Mobile Phase Conditions of HPLC - MS/MS

iK1,/ min A% B i1/ %
0.0 60 40
5.0 5 95
10.0 5 95
10.10 60 40
20.00 60 40
1.3.1.2 Ui &/ mmiss e & 7 B

(ESL+ ), 2 [ i M i 55 X0 ( MRM) 5 85 I L I
4500 Vi B in # SR BE 500 °C L, AT A 10
L/h; B IR : Gasl 2l 45 L/h, Gas2 N 45
L/h;18 FhlRl AL R 266 G Je 3 N AR Y MRM
FMZHIE 2,

1.3.2 AR iR BAR o 2k TAF I i B )

130201 b e &8 W S 9 AR 7 2% B
(1.0 mg/mL)  Zr5KG B FRIC 18 FER 2254 K

3 PR FRZGEIRAE S 2 10 mg(HERAZ 0.01 mg) , &
10 mL BRI, I BER i 0T w2 20 5,
A3 AIBCHIAL 1.0 mg/mL FI R 25 A5 ik B M b
WM, —20 CIAAE, AR 6 A~ A,

1.3.2.2 RARMETEEEH (1.00 pg/mL)
S3HUE B 18 FECR KAWL, BT
100 mL 0,75 &0 v, P PP e R 2 20 B8 TR AT
ffiZ i 1.00 pg/mL MRS PRIETEE, 4 CIR
A0 3 1~

1.3.2.3 RAWFHEEIECH](1.00 ng/mL) 535
WIBGE LAY 3 FPAARIE A, BT 100 mL BRI
i, R SRR R R 28 TR 2 A 1,00 g/ mL (TR
H BRI, 4 CHAF AR 3 A

1.3.2.4  ArifEdh & TAE WL R J3 0 W B &
IR BRI BV, FH 50% 20 1 00Rs T e iy
1.0.5.0.10.0.50.0.200.0 F1500.0 wg/L HFrE
R, I FH T
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Tab 2 Retention time and MS parameters for analysis of 21 target compounds

LB IR 5 L filf e R \\»-.[I S
BB BT (m/z) BT (m/2) PREAWIE] EFRHE REEEA CTHRIE SRR s DR

/min /V /V /eV /V
329.2/81.0 121 7 85 11

B 329.2/81.0 6.07
329.2/121.1 121 7 50 14
289.2/97.1 121 8 27 16

21 289.2/97.1 6.21
289.2/109. 1 121 8 33 12
) 287.3/97.1 85 8 30 12

Tk — R 287.3/97. 1 6.56
287.3/109. 1 85 8 30 12
303.1/109.0 100 10 39 14

FH S2 il 303.1/109.0 6.62
303.1/97.1 100 10 39 14
A 407.3/105. 1 125 5 53 17

KINRE e 407.3/105. 1 10.12
407.3/257.2 125 5 24 24
387.1/327.3 95 9 25 10

Fi TR FH 2 22 T 387.1/327.3 7.73
387.1/285.4 95 9 25 10
345.2/97.1 106 7 31 17

TN TR 2 345.2/97.1 9.36
345.2/109. 1 106 7 44 18
287.1/121.1 90 10 27 15

L 287.1/121.1 5.60
287.1/135.2 90 10 27 15
313.3/109. 1 80 6 40 17

e B2 TR 313.3/109. 1 6.82
313.3/245.2 80 6 22 25
305.2/269.3 100 10 20 10

P &2 305.2/269.3 7.29
305.2/173.2 100 10 35 8
271.2/199.2 84 8 32 17

e 271.2/199.2 5.46
271.2/253.2 84 8 28 22
275.2/109. 1 98 5 36 14

Wk 275.2/109. 1 5.81
275.2/257.2 98 5 24 25
331.2/109. 1 123 8 35 16

IR b 331.2/109. 1 8.91
331.2/145.2 123 8 32 10
291.1/255.3 80 10 20 15

T A T ) 291.1/255.3 6.97
291.1/273.2 80 10 14 15
338.3/91.0 100 7 80 14

pray 144 338.3/91.0 7.46
338.3/310.3 100 7 27 26
i 301.3/121.1 90 8 35 10

E i 301.3/121. 1 5.95
301.3/283.4 90 8 35 14
315.3/97.0 86 8 29 16

22l 315.3/97.0 7.90
315.3/109.0 86 8 31 17
337.3/241.4 80 7 30 10

L S2 R 337.3/241.4 4.98
337.3/131.3 80 7 40 8
D3 - F 2 306.1/109.0 306.1/109.0 6.56 100 10 39 14
D9 — [l 324.4/100. 1 324.4/100. 1 7.83 80 10 28 16

D3 — 2 292.2/97.1 292.2/97.1 6.09 121 8 27 16
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1.3.3 #Haaad® BPUAFES5.0 mL, E T 10 mL
B R A B — TR ] 4 T Y O L TR
BERE 50 wL,37.0 °C( 0.5 °C) FEFHE 16 h, B
R RERG, HERRE (2.0 mol/L) 5 Z A1k
AR (2.0 mol/L) W75 pH HZE 7.0( £0.5), F
10000 r/min B5.L> 5 min, B35 45 FHR

Cs BAHZE AR YT W EE 5 mL FI7K 5 mL {
b, AR A HIBGE AT 2 AL TE 1.0 mL/min L
T HIGER 5 mL ke, Al 8 mL FHERBERL,
WA BG40 CARI XA T, BT, 1 50%
SN 7KW W IE BV R R R, BOE B &
0.22 pmid FLUERE, EHLINE
1.3.4 H&RAEDIKE AR E A E AN
A5G R R EAT 1..0.2.0,10. 0 ng/L 1
18 PRI R 25 AU I D SE G 4% 1. 3. 3 W4k
S HEAT HPLC — MS/MS &, A~ % 5 4>
VAT LAY 3 d, T R H N S R AL
FH )28 5 280
2 HREHW

2.1 ik Fpam e FABRE TIREELS

Yy, 55 B b SR SR FH HL I 55 H B (ST 251
P, L0 1% WK . NG - HBE=1:1: 1(V/V/V) Ny
FEMETLANAR R I Bl T 5 58 1% 2L E A % 18 F[a]
TEBR 25000 Bl S5 A A T4 7R E B 1 UR
HEAT A4 Al DA IR FE3E 2 10 43 B 1 I R B 7
X E T 18 P A AL R 7E 2 SO M A = {5
SOREMFHMER X (% 2),

2.2 BARAMREGRAL TS BT Y
TEVS R AS L B PRI it 30 AH 08 2H )l AT LU AN (E 52
e H AR S P AT R i 252 B H AR &9
YRS Ak 28R, DT 52 i) 52 MR8, A 5 3 1 4%
Waters C,o (2. 1 mm x 150 mm,3.5 pm) J 55
FETEE B PR, Wah A A 0. 2% W IR %
W, AR TS PR e 1Ak, Gk B B Ve, e T
D SIAH LE AR B2 25, SR FHAE B AU 18
FRIEALIR 225, X0 83 1 IR AN AR AH C 2 80
AT T AL A3 AR BB i R W 1A
FIRE PRINBRFE S P g I W 2, & 1,
W&l 2 i) DL AR DU 24 ) L 0 ) 7 T A T
P, 18 P RIMIEER S T R A L 53 1 Bl

1 ZARREEFRE
Fig1 TIC of blank pig urine

2.3 EMERA#E EHYIRBLE T, BT
[l AL AR 55 , 7 S RIS I ) Ak 350 2R 1%
Hh 6 9% S5O A A BORE vk, 5368 DL 1 o 4K B
ANEEHFATIR I LS. 1 HLB (GERRME — 2 W % 3%
TKME N = s B 1 0 Joe i R AL AL SR 4 ) B A < 500

me/6 ml.;2  C18 (52 3 HE A FEIEE) BLHK : 500 mg/6
i JHEA LRI B 53 503 73 55 P e 1 sk
Ko IRIMURIE 2.0 /1,5 ASTATRE, 2256 500E ]
(#3) C AR PR P45, ST AP R it
Je IRV MR T HLB  BOR H C /M
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Fig. 2 EIC of 18 anabolic hormones and 3 internal standard added in blank pig urine
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%3 27 SPE HE R Z LI

Tab 3 Comparison of recoveries of two SPE columns

ESL/E N IMEZE SE R % AR 2B %
HLB 98.2 5.6
K1 Je STA
Cig 97.5 4.8
“ HLB 101 3.8
Ll TS
Cig 104 5.2
HLB 9.6 8.3
ks — R AD
Cis 93.1 7.2
HLB 99.6 4.3
FH S2 MTS
Cis 98.3 3.9
HLB 65.2 10.4
KN NAP
Cis 71.6 8.9
g HLB 93.2 6.4
MPA Cg 89.7 5.8
——— HLB 70.2 9.1
PTG Cg 72.3 10.4
P HLB 84.3 3.2
BD (o 93.7 6.7
P HLB 89.6 8.6
LNG C 93.8 10.5
g HLB 85.1 8.7
MST C 86.5 8.4
— HLB 91.5 7.8
T8 Cg 95.8 5.8
_— HLB 90.2 7.3
NT Cg 88.6 6.3
——— HLB 78.1 7.6
PPNT Cus 86. 1 8.1
A B HLB 83.3 7.5
SAL Cug 80.4 6.9
ST HLB 106 4.8
DAN Cs 94.6 3.5
P HLB 102 7.3
PE Cg 99.4 7.5
= M i HLB 93.6 2.1
MD Cig 91.0 3.2
S HLB 89.6 8.3
KT Cig 91.5 7.8

2.4 WA BHREEER H1.3.3 Wik
BRZS FRE S =5 O € R D6 5T R A L 0
T RRE AR, e BE i A b il br e it 2k . e
4 AT IEWR R 1 ~ 500 pe/LHERE S LY, 2%
PECRRAF, 7 >0.99  HUEME L S/N =3 1UFE ik
FER 5k MR (LOD)  HRUEME L S/N = 10 BYAE A
W 7 e JEBR (LOQ) .

x4 18 MEMLHMENEEREBXBRRY
Tab 4 Linear equation correlation coefficients of
18 anabolic hormones

MRRE KR, R

LR Lt (") (ug L) (ug L)
B Y=74500x +29200  0.9990
E| Y =87400x +50300  0.9969
HMEMS —F Y =96000x +76200  0.9982
A ¥ =63500x —70000 0.9979
KN Y =68900x 4620  0.9953

Rk B 222 Y =29900x + 8060  0.9961

TR Y =49600x —8960  0.9960
Fhisld Y =98500x + 114000 0.9955
ZEWFZEERN Y =20700x + 10500 0.9978
0.5 1.0
PP & 22 Y=3480x+723  0.9991
REgh e Y=29700x +24800  0.9990
Wile Y =36300x +24100  0.9988
RS Y=13900x +4840  0.9962
MEMEER] Y=8110x+5730  0.9992
SKARME Y =38600x +22400  0.9968
ZE 1 Y =67600x +4200  0.9968
LMER Y =141000x +23100  0.9961
FF M Y=10200x + 12100 0.9987
2.5 FHEHERE BE®EE f£1.0.2.0,

10. 0 g/ L& BETR IM/KE R #6473 I sE 56, &
AREEDE 5 ANFAT, BE 3 R, AN R K
ARSRBEERIFES ~FRT,
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R5 JEEKH 18 MEMLHERMEIE (n =5) R6 HPRH 18 MEMLHEREILE (n =5)
Tab 5 Recovery rate of 18 anabolic hormones in Tab 5 Recovery rate of 18 anabolic hormones in

pig urine (n = 5) cattle urine (n = 5)

gipnggs  OWKEL AR HEZES S s PR PR HEES ARER
/(pg-L7H)  WOE A AR 5 T gL R ES B4
1.0 99.7% 11.7% 4.7%
5D 2.0 96.0% 12.1% 3.2% 1.0 88.8% 11.0% 10.1%
10.0 78.1% 6.1% 2.6% FESE 2.0 92.3% 10.5% 2.7%
1.0 99.8% 6.8% 5.4% 10.0 82.9% 11.7% 4.9%
£ 2.0 102% 6.4% 4.0% 1.0 96.0% 3.5% 3.2%
10.0 96.5% 5.8% 4.2% ST 2.0 104% 5.1% 7.0%
1.0 98.7% 5.7% 3.8% 10.0 90.6% 6.0% 7.3%
ks — 1 2.0 92.2% 6.6% 5.0% 1.0 103% 10.3% 5.6%
10.0 80.9% 4.5% 3.7% e i 2.0 104% 11.8% 5.2%
1.0 99.0% 6.7% 5.0% 10.0 82.2% 8.6% 5.4%
FH 3L 22 i) 2.0 97.3% 5.5% 4.0% 1.0 102% 11.0% 3. 4%
10.0 3987 78% 5. 6% PP L 22 2.0 106% 10.7% 4.1%
1.0 72 1% 15. 1% 7 7% 10.0 91.9% 9.3% 6.7%
KNERIET 2.0 71.5% 5.1% 3.9% o 1.0 5. 1% 7.4% 6. 1%
10.0 83.4% 7.2% 7.1% IR JE 2.0 76.2% 4.3% 2. 1%
1.0 91.0% 8.2% 4.7% 10.0 78.3% 6.7% 5.5%
R A 22 50 107% . 6.9% N 1.0 86.4% 8.2% 6.6%
10.0 105% 7. 49 3 5% Tt H 2 22 2.0 98.9% 14.6% 11.9%
10 7 5% e ey 10.0 89.1% 13.8% 10.2%
R 52 2.0 76.9% 7.5% 2.5% 10 1% 3.3% 7.3%
: ’ : ’ PRS2 2.0 74.0% 7.5% 7.4%
10.0 79.2% 10.0% 5.4% 10.0 73.5% 10.8% 6.3%
1.0 93.3% 7.1% 4.0% 1.0 81.2% 14.4% 4.2%
) Hb 2.0 98.7% 6.9% 2.9% AR 2.0 90.2% 16.7% 5.1%
10.0 98.3% 6.2% 3.2% 10.0 83.9% 10.1% 8.6%
1.0 94.3% 6.0% 3.6% 1.0 103% 9.4% 3.9%
Je 7R 2.0 93.1% 6.8% 5.8% ZE 2 2.0 107% 9.7% 4.7%
10.0 83 8% 8. 40 5. 2% 10.0 96.7% 10.5% 7.4%
1.0 98.2% 14.1% 8.2%
o 1.0 93.4% 10.6% 9.7% g 20 99 0% 15.2% 10.0%
A 2 2.0 108% 12.5% 13.1% 10.0 80. 1% 10.9% 10.8%
10.0 105% 5.8% 3.0% 1.0 85.8% 4.7% 4.5%
1.0 91.5% 7.8% 3.9% HEp/A 2.0 95.3% 16.5% 7.5%
HEsh e 2.0 97.3% 8.8% 3.5% 10.0 85.8% 16.3% 8. 1%
10.0 97.4% 9.6% 3.8% 1.0 105% 6.3% 4.1%
1.0 112% 8.8% 6.4% Wik 2.0 98.9% 7.3% 9.6%
Wik 2.0 100% 7.3% 6.3% 10.0 83.2% 6.2% 7.3%
10.0 86.9% 6.6% 2.9% 1.0 78.3% 7.7% 7.9%
1.0 84.3% 10.9% 5.5% NG 2.0 79.8% 7.8% 6.0%
WRi e 2.0 74.0% 6.9% 2.6% 10.0 76.8% 9.2% 7.0%
10.0 74.7% 5.5% 2.1% 1.0 103% 12.5% 7.1%
1.0 105% 13.9% 7.3% o Js T ) 2.0 107% 8.7% 7.3%
T A7 T 2.0 104% 13.7% 9.1% 10.0 97.7% 8.6% 8.7%
10.0 95.1% 12.8% 7.2% 1.0 88.1% 12.4% 5.5%
1.0 91.5% 7.1% 1.2% AT 2.0 89.7% 11.7% 5.7%
SRR 2.0 96.5% 8.0% 7.3% 10.0 72.2% 7.8% 6.0%
10.0 92.8% 9.0% 7.4% 1.0 105% 8.2% 7.8%
1.0 109% 8.5% 5.2% 21 2.0 101% 8.4% 5.9%
Z{ iR 2.0 106% 13.0% 5.4% 10.0 76.2% 10. 0% 7.0%
10.0 74.6% 9.2% 4.5% 1.0 88.0% 5.2% 3.5%
1.0 92.7% 7.9% 5.5% SR 2.0 97.2% 4.5% 3.4%
TR 2.0 96.5% 7.5% 2.0% 10.0 85.6% 7.5% 7.4%
10.0 91.6% 6.6% 2.0% 1.0 99.7% 11.7% 7.1%
1.0 110% 5.1% 4.5% o ST 2.0 107% 11.9% 3.0%
G 2.0 97.8% 9.0% 1.9% 10.0 77.7% 7.3% 6.2%
10.0 77.0% 7.7% 3.8%
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®7 FRH 18 FEALHMEMEYE(n=5)

Tab 6 Recovery rate of 18 anabolic hormones in

sheep urine (n = 5)

ST ﬂﬁbﬂ(ﬁ&f:%l $ﬂJlEl H IEﬂgz# H V\JR#
/(ug L7 R RE ES3
1.0 110% 5.4% 7.6%
B 2.0 90.3% 11.7% 8.9%
10.0 82.9% 8.8% 3.7%
1.0 105% 6.9% 6.5%
S 2.0 88.6% 14.1% 10.8%
10.0 90.5% 11.7% 4.4%
1.0 111% 5.8% 7.4%
it — 2.0 97.5% 11.2% 9.0%
10.0 95.2% 5.9% 3.1%
1.0 109% 7.1% 7.5%
PP L S2 R 2.0 91.4% 11.8% 10. 6%
10.0 93.8% 6.4% 4.9%
1.0 75.6% 9.0% 7.2%
KNRE e 2.0 75.9% 9.8% 4.1%
10.0 76.4% 9.0% 5.1%
1.0 89.9% 13.0% 8.5%
it 18 P 2 272 2.0 97.2% 16.4% 11.7%
10.0 103% 12.1% 9.7%
1.0 74.2% 12.3% 10.4%
PRITR S ] 2.0 79.0% 7.1% 4.3%
10.0 70.9% 10.0% 6.4%
1.0 95.9% 10.5% 7.7%
b Ef 2.0 90.5% 16.6% 10.8%
10.0 93.8% 13.7% 12.6%
1.0 108% 7.6% 3.6%
ZEHH 2 R 2.0 90.1% 9.4% 6.9%
10.0 98.7% 5.6% 6.9%
1.0 107% 7.8% 7.1%
S S2 2.0 90.6% 16.1% 11.9%
10.0 99.7% 11.3% 5.0%
1.0 98.4% 9.8% 9.5%
Bk 2.0 91.8% 13.3% 6.4%
10.0 102% 14.5% 7.0%
1.0 108% 6.5% 7.4%
Wik 2.0 94.0% 15.9% 10.4%
10.0 105% 10.5% 8.1%
1.0 81.1% 11.1% 7.9%
R 2.0 76.7% 5.5% 3.2%
10.0 77.1% 8.9% 8.3%
1.0 106% 6.1% 8.8%
T A7 T ) 2.0 94.8% 10.1% 8.9%
10.0 93.0% 8.7% 8.0%
1.0 109% 11.8% 3.8%
pry 91 2.0 90.5% 11.8% 11.5%
10.0 93.6% 10.6% 7.5%
1.0 106% 7.5% 5.9%
22 ] 2.0 92.4% 13.3% 11.9%
10.0 82.6% 10.1% 8.4%
1.0 106% 6.5% 7.9%
LR 2.0 95.3% 14.8% 8.2%
10.0 91.8% 12.0% 9.0%
1.0 109% 9.2% 7.1%
T S 2.0 91.0% 11.9% 9.3%
10.0 85.5% 11.5% 5.2%

2.6 SEFRAF AR W EE S B A HTOTIR R
LA 20 RIFEFA G R 50 103 3l 4 bR AT I
FE P 1 bR AR RS 2 SN 12,3 pe/L;3
HEW F PR A S, & i 4 5k 3. 61,5, 33,
21.6 wg/L, ZA I 25 R R W, A J7 1 BT 2 X 3l
PR 18 Fh AL R A AR TR
3 HE5EiR
3.1 EgfEitbeyE  FAGE S AL P
VUSOE 25 A AE  FE S PR 8 53 TRl A R 2 LA
HABE RS G M SAETE" . AR IR H
B — I A W 1 W/ Y R PR R AE 37 £0.5 C T g
fift 16 h PEATALER R BN HAFIRCR
3.2 BESAIAE T EEMA TR EE X
I3 ANPREE S, R LR TR HL  C g [51AH 26 B
ANKEF AR, X 8 B m] Ak 3 3R I R [ B | A B
A1 ~1.5 pe/L, FICRTE 71.5% ~92.3% Z [A];
R AR AT P e T — PR e 4 B R
TR e SR U | AR i, o i BR R
0.5 ~50 we/L, IR 68.74% ~120% 2 ], 7
WFFE I 3 L AEAS ] pH (LR [ AH A BURE G A 0 47 1]
R i T FEM AT pHH 2 7.0( £0.5)
B C o BAHA U A AT AL B )5 15, 48 25 PLAHE
PRIUL W/ TR I B ) 5 A 45 ST 2
B SR FELR T O, AR BE & 18 IR 1k 3 3K IR B A
HIEH A48, 22BN 1.0 pe/L, BHSCRTE
79.2% ~94.5% Z 1], A K

AHIE G S B B R W 18 A IRl Ak i R
HPLC — MS/MS £ M 77 3%, [l Ui 48 70. 9% ~
112% 8], HNA R RZEBER N 1.2% ~13.1%,
HIBAS 5 R BGE R 3. 5% ~16. 7% , K il FR A
0.5 we/L,ERBRN 1.0 pe/L, 77 B4 1E R 8
R S T R 18 Fh R Ak iR 1 )
IR o 2 el T Fi AL B AR, BRAE TR A, A
Wy R v, IR £ A 28R B o b
REZESR, T T H s RS AT,
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