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[(EZE] a& gy M, ATEERR B s - RIS (LC-MS/MS ) J5 i FH TRl 2 e A i
2 Pl R (SRERAN R FREE ) K. k7 Agilent 6410A HRERFRIEAY E2R FHIE & PRI, DIRD
POF R NbR, MERAE 24 OMGEA NANOSEP 10K #87E% 21 912.8 X g M€ 10 min 5, # Agilent ZORBAX SB-Ciq
(3.5 pm, 2.1 mmX100 mm) {iHE R FHAEREVEIE TG/ B . TishHh M © 0.1% FFRKE (60 © 40) 5
JEA 0.3 mL/ming FEAEREA 10 uL; HRRCY 25 C; SRR AMN 3 min, 4 -F SRR BORELESC R
R, HAHXRE 7>0.990, HNSHIENGBEL <15%., @& 12070 LU 300 v i b 52 R A R S s i) 5
i, G R A A P R ORI S %
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Determination of testosterone and cortisol in saliva of healthy human by liquid chromatography-tandem mass
spectrometry
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[Abstract] Objective To establish a convenient, reliable and sensitive liquid chromatography-tandem mass
spectrometry (LC-MS/MS) method for the determination of two kinds of endogenous hormones (testosterone, cortisol)
in the saliva of healthy human. Methods A positive ion mode was performed on the Agilent 6410A mass spectrometer.
Carbamazepine was used as the internal standard. The saliva samples were centrifuged at 21 912.8 X g for 10 min with
OMGEA NANOSEP 10K ultrafiltration tubes, and chromatographic separation was achieved on an Agilent ZORBAX SB-C,
column with isocratic elution. The mobile phase was acetonitrile : 0.1% formic acid awter solution (60 : 40); flow rate was
0.3 mL/min; injection volume was 10 pL; column temperature was 25 ‘C; and the analysis period of each sample was 3 min.
Results Testosterone and cortisol had good linear relationship with correlation coefficient () being both >0.990. Inter- and
intra-day precision was both less than 15%. Conclusion This method can be used to determine the contents of testosterone
and cortisol in saliva, which provides a reference for rapid and simple detection of hormone levels in vivo.
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WER AN A Sy 2R AR, WA D DA I Y 2
PRAIES M 2 5 1 Y SRR A DGR AT, i
U B S T ) M YA S IR A A 2, LRV
L SRl B SRR B2 TR IR VR R K -
TR I N WA R , AN 3Z B 26 [ I 45 5 PR AR
FURIER e S (50 R 22 SR FH O G 43 #r
A TR TR 2 73 BT 12 A DU A2 PRy 2 T 1 o e /K
Hoth 2 5 AR I R 58 R VLR 2 | k2 F5
WAL AR (S - BB ik R U RSy, (HE
PR B PR RS 2™ s RO 355 (high
performance liquid chromatography, HPLC ) HIKAE
UERAL T AR, AIBOA RS REUE . RH]
WM - R X (liquid chromatography-tandem
mass spectrometry, LC-MS/MS ) ka0 F7 Ji fis il
SEWR i, RS R R B T TR
WO LR T RE BRI, A ] DR A I
(4, AL AT ARG RS R o ASBIF ST A0l 7 — ]
i, sk, PUER LC-MS/MS ik, HIT MMER
RGN S22 G R SR 5

1 (UK

1.1 L2 Agilent 6410A I = UM AT 1K ik
1%, f34% Agilent 1200 G1311A VUTGH . G1322A
HAEMASAL. G1329A AEhiEFAR . G1316A FE
RAE, {1 MassHunter B {595 Hl & 95 S Bdg b
P (E[HE Agilent 24F] ) 5 VORTEX MIXER Jig i

RA# (£E Labnet AF] ) ; Centrifuge 5810R
G R 2 0Pl (12 Eppendorf 24 H] ) ;
CPA225D HLF4rtiRF (fE[E Sartorius 2AF] ) ;
BT SK7200H M= P EVERE ( LR A (G
HI/AT ) ; VARIAN Bond Elut Plexa [EAHZEHUIN
## (Z£[H Varian AF] ) .

1.2 e, XA SHRRE  FEHE ( LEET
YR AR/, B21001-20 mg) , SR (L
WEBTRL T A AR A A PR A ], 164410050 )
ROVGF (MR, KiEECEDHEARARAF,
MI1001AS-100 mg) , HEE, 2N, HEZA HPLC
G (EEBVANF ) o ARLKBHAETSZRHE 10
NifdEZ R E, Bagk.

1.3 ME,>MEH

1.3.1 ARG ESN  fHiF Agilent ZORBAX SB-C;
(3.5 um, 2.1 mmX 100 mm) @i%H:, RHZ
& 2 0.1% FHIFERAKIEW (60 :40) HIFshHH, i
4 0.3 mL/min, #FEEHR 10 pL, A 25 C,
BEASFESH A 2347 A 3 min.

1.3.2  JFigaml  RAHEESE FIUR (electron
spray ionization, ESI) , 1E& 12 & Wl
( multiple reaction monitoring, MRM ) i, &
SHAERFHAM T A el AR,
JEJ3J& 0.1 MPa; Z54L SR 40 psi (1 psi=
6 894.8 Pa) , THRAIEEEN 350 C, THEIHE
4 10.0 L/'min; BAEHER 40V (1) .

&1 EM. REREEMARREGERNSH

Hirfb 59 B m/z FET m/z FfEE 75 A B RE A (V) AR & O/eV
ST 289.2 109.1 170 16
B BT 363.2 147.2 150 22
L P5F- 237.1 194.0 100 18

1.4 Bkt &

141 B RERNFE KRB PRIEEE KR
W (2920mg) , /3ET 2 mL AR,
FHAE P R A, AN 1.06 mg/mL [WFxR
HERH AW, WHE AW o3, B AE —20 C UKAER
RRAT

1.42 WARERNH & FEERICR D0 FhRiE
2y 2.0 mg, BT 2 mL AP, FHaiH g
fi#, HIFSFEWEE N 1 mg/mL BNFMESR,
2l FH P B 2 MR S0 1 ng/mL B ARV T
1.5 #H&TR4E B 400 ul MEW, 21 912.8Xg
B0 10 min, B B W OMER A4 OMGEA
NANOSEP 10K #JEH 21 912.8 X g #JE 10 min
J, WCEIEW 200 pl, A 20 pL WARER (K5
PEF, 1 ng/mL) A, FII 200 puL FshtiRS,

B 10 pL #ERE, FHIGE TR N BRI f AT o

1.6 FixFER

1.6.1 HEMEZE g 1.5 TR 6 4
K AAFAAR R ZS LB AAR AT IS e Re L
RS IRE S RN ) i 1], LRSS . R
P AN AR I B] , BB mR P 0 2% B o0 7
fEfE TR

1.6.2 ArifEh & Ak K€ &R (lowest limit of
quantification, LLOQ ) PRI S2 i F1 K ot st 2 P iR
PERE, RNASHAA, Przs AR AR MERTS
A SCHRLTE T 584 A0 25 TR R, R A S
5 A e P K AR 28 MR VR A A i Il £ o RS
BRI ARE WS = T 1.5 mL B0, 18
25 P OIS X B AGE i, SRR RN R R AR
0.1~10.0 ng/mL [WEHEERIA (0.1, 0.2, 0.5,
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1.0, 2.0, 5.0, 10.0 ng/mL) . B LLOQ ¥ ¥ Jr¥k
SEREAIEAT R R T IR, ELEE 3 d, BRI
FE 6 4it, LLOQ Ay v {E W R4 5T 4 me 1
R 10 520 E (fEMetk=10) , HAGEERR A
M PR ER 2= (relative standard deviation, RSD )
N <20%, HERREE RN TE —20%~20% 35 F M o
1.6.3 WHELZ i 1.5 T FkHle 0.2,
1. 5 ng/mL BT BEA/KPRFE S, $ 1.3 T T 4444
30T, THECH IR RS2

1.6.4 REMFZE AHRESHHEET 02, 1,
5 ng/mL BTV R KBRIES, SME S AL S 43

BILE O h A 12 h JEHOREMT, ARSI T Y
Ttk BFEAICETE—20 C WK, AR
3 Wr it 1.3 TR ZRPFE PR ki, R
AR EE o

2 & R

2.1 FkEEv SEE . BREEA AR R DGR
WY R4, SEEROREAETRIZY R 2.2 min, B BEE(R
FIEHIZ92 1.2 min, WARR S P5F08% B B[] 2 4
1.3 min (B 1), MEWH PIRY A2 A T2

PIEgIE o
ﬂiﬁNF%ﬁ¥>

VM pMA p
06 1.0 1.4 1.8 2.2 26 3.0

06 1.0 14

/\i\ﬂ‘/i (REPEP

22 26 3.0 06 10 14 18 22 26 3.0

/ﬁﬁ 2]

22 26 3.0 06 10 14 18 22 26 3.0

0.6 1.0 1.4 1.8 22 26 3.0 0.6 1.0 1.4
B
Q! V}f \-’§ A 1 A A
0.6 1.0 1.4 1.8 2.2 2.6 3.0 0.6 1.0 1.4
M A] ¢/min A

M A] ¢/min B

2.2 26 3.0 0.6 1.0 1.4 1.8 22 26 3.0
M A] ¢/min C

B 1 ZEMFEREZH R &g - BT E
A: %5 IR B: 25 BT I NAR R S P9F-(1 ng/mL) , S2ERFIE BTl C: SR i

22 AWML HEEA LLOQ  SEHRFE BN Z
PEYEFE A 0.1~10 ng/mL, ZPERIAR 147
/N e ok AT AR B, HARC R B r 25 h
0.996 1 1 0.993 6, HKT 0.990. Wi tniEh
RN Y=0.204 8X+0.185 3 1 Y=0.095 2X+
0.0515, TELRMEMRAEVEBINLM R R, HfEg

=10 3148, LLOQ & 0.1 ng/mL, #tN . Hbla)Ks
R RSD ¥1<15%, UEWHEEAE—20%~20% i [l
W, FFEMHEDR,

2.3 WEEAZE BEEMERER H NS B AR
W <15%, S5 2. AT YIRS
22K

*2 =K REELESNEHEEZE

n=>5
siem SR Ll PR
pe/(ng s mL ) THE py/(ng » mL "), x+ts  RSD (%) MASE py/(ng » mL "), x+s RSD (%)

ST 0.2 0.21£0.02 7.2 0.2240.01 2.7

1 0.924+0.06 6.9 0.90+0.02 25

5 5.14+0.42 8.1 4.96+0.37 7.5
Bz S 0.2 0.2140.02 8.3 0.2140.02 10.3

1 0.954+0.09 9.0 0.9940.06 6.2

5 4.87+0.31 6.3 4874031 6.5

RSD: X b 22

2.4 ABTMEE R SRR R R EEAE K b R
FFE YR AT R, 5 R IR 3,
2.5 #smalE B 10 FEREAMERRE T 1.5

FEAMTAL R, $ 1.3 TR SR, MAEAR
AN HPRAEM S, THA SRR R BRIk, 45
%2 4 PN
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n=3
pe/(ng s mL™") Y pg/(ng s mL™"),X+s  RSD (%) A py/(ng s mL ™), x£s RSD (%)

S 0.2 0.2040.01 6.7 0.20+0.01 6.75
1.0 0.8940.05 5.2 0.9440.06 6.22
5.0 5.1240.17 3.4 5.3040.42 7.89
gDy 0.2 0.2140.01 6.1 0.2140.02 9.54
1.0 0.99+0.11 11.1 0.9940.02 242
5.0 4.9740.23 4.6 4.7740.20 421

RSD: HHX bR 22

T4 EMMMEREERERZIEERTHRERE
pe/(ng +mL™")
FEA G5 ZE2 7
1 0.13 0.10
2 0.15 0.14
3 1.48 0.57
4 0.16 0.26
5 0.13 0.24
6 0.11 0.19
7 0.12 0.46
8 0.15 0.32
9 0.17 0.21
10 0.16 0.38
RIS =
3.1 LML RIS ESI I & TR

SR S 6 F0 iz ot 5 i, A R B g
T ARG, T BT IR R B
R FH BRI ST R SR8 0 A1 A ] LIRS e
YIRE R FE TR B LA e S,
TR YRR i B ] ) B PR MR AR R AR g, X B A 1)
BRI G, AR PGE | R A
g Rl R AT T ORAE, MRM B SRR
%2 289.2—109.1 (CE16) , 0l 363.2—147.2
(CE22) , RHP§YF237.1-194.0 (CELI8) .

3.2 BaEfteatAL AT ShAR A HLA FK
IV L], Sefs 2 7Em s A 0.1%
IR AKE WM ONEEAT L (5:5, 4:6,
3:7,2:8) FiFfT#IER, 4R TR Agilent
ZORBAX SB-Cys (3.5 pm, 2.1 mmX 100 mm)
Bt . WA 0.1% HER KA WA 2 Ee i)
416, TIPS BT A e T FRORT B G- O B IS T
3.3 wER AR AT A FE R4 22K T S RRE ST
REFR T, AN R LR VAR ZE B . [ AR A
B, AN A A DTTER . A TE M i IR e Ak
A, RAHERINA , AT RIRCR, T
IR 2 MR IR AR S A i Ty X, J M R Y
% 50 e HAth A S 0 J5 X A RS DN (A 5 )

3.4 AirehikF S TNESER . ATAAs . Ho
FEARRS . 6-FRILEEWA R VG4, Baftit kD

VORI INAR, X255 S0 R T Y g N Ta] A
AT ELRRARSS , JF HARMER P RGAI S, £F&
VBRI 251

AWFFE S T — R R R

LC-MS/MS il 5 W 3 H 52 i A1 B Jot e 5 4 1) 07
5, RAES VR A DB S G AL BRI A 5 (3 54
PRI H 2T 2 P TRPEY) SR N bR REAS S B AEEL
orEg, HAWEAZ R PN EY Y R, B
ARAFA L Jm s D71k B e R W] SR A K At 2
P, AR ARE PRI G I BZER . A dh IR
AEBRTMESE . &%, W THEERARRIIE
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