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FE: oA s F AL 88 6 & % KL 5T #2 # i 3 1K (carp pituitary extract, CPE, 4 J& 12 mg/kg)
Ao NGB AR R & (hCG, % & 300 TU/kg) &, M & X B R L 2 6 ML X E B R i
HERRA, L8 Rk A A E SR AR € 35— & 5K i3 (UPLC/MS/MS) B Al 77 % X 16 8 & 1+ iR
WX 6 MEAEBREHATHR., &2 KX, £ H (testosterone, T) , Z B ( progesterone ,P)  #f —
B2 (estradiol-178,E,) .#f = B (estriol ,E;) 170,208 - — & ¥ -4 - )% -3 - B (17a,20B-
dihydroxy —4-pregnen-3 — one, DHP) (17« - # # % Ff (17 a-hydroxyprogesterone , 17a-OHP) &
xBridge C & # 4 L F 2| R 2% , % 0 ~200 ng/mL B35 B A & AKX A& H KT 0.99, %
MR A 0.1~0.5ng/g, ERENY 89.00% ~94.83% , 48 3t A 2 H /N T 20% 5 i 4R #L &
FLOfHEEE R AL EITETNEERENHFERA LT %2 KiE4HE,T.P.E, E,,
DHP . 17a-OHP th 4 & 45 % (0.27 £0.05) .(0.64 £0.05) .0.(1.17 £0.19) .0.0 ng/g; % 9
K46 ,T.P.E, .E, DHP 17a-OHP B & B 2 % % (0.73 +0.13) . (1.28 +0.38) . (1.27 =
0.27) .(0.83+0.14) . (1.50 £0.59) . (0.43 +0.25) ng/g; % 16 K 4 5, T.P.E, E,.
DHP . 17a-OHP # 4 & 4 5 % (1.17 £0.14) (2.23 +0.51) . (5.59 +0.96) .(2.46 +0.70) .
(2.29+0.65) ,(4.56+0.74) ng/g, MEAFTHABMEA B — Bl =8, ARELH, 8=
BAM-BEENEMERATNABER, MEERAF LEGMITE P 6 AELEBHE
WEEEREZR P M ey #$, 5 —F% ®,UPLC/MS/MS &% & F i€ &N 23X 6 f 4 £ H
BEHE EARR aERE RENGLSE,

KB LB A SR B — B R i T
HESSES: SI17.4

XEkFRAEES A

AR IR B R, AR AR R 2 MR

(EiEa

R Zl, MR KFEERETRRED.
Hov P 2 T 9 R 3 AL 45 S2 il ( testosterone,
T) 22 ( progesterone, P) | Mff — [i% ( estradiol-178,
E,) . = (estriol ,E,) 170,208 - ¥ 5t -4 -
X =3 - Wi (17,20 B-dihydroxy — 4-pregnen-3 —
DHP ). 17« - ¥ 3 2 M ( 17a-
hydroxyprogesterone, 170-OHP) , & £ 2 & 5 ==
WL M R AR R E T

one,

775 B 89 :2015-02-19 &8 H #8:2015-06-01

Okamura 25 ) % BH M — Jiet | 52 ) 25 o) 5 i (7% 12 N
BB AL R 5AE M T DHP U w] L7 S B9
B E MRS HDN . XM REN MRS EDN
AR TR 2SS I T L B AR BP0 6 B
R 0B a2 i N A AT 2 B A, 7 g
HMIRCR 5T R R R A S T8 g\ L B 11
— 7o P, s — oS A PRSI 2 A Y
W B J7 s, 1 i 08 B A SC I R AE IR K B
TR 1 A2 Ak HE AT Bl T 8 g T B Y B

PN : L B B R % 5020 H (13320502200,08391910200) 5 I 15 4 ZAHE B H (P 4 BHIC: 2013 452 -2 )
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FURT , 0 T 2R N R A DN 7 ik 2
TSV SR A 0 R €3 SR 186 A 9 (LC/
MS/MS) ™|l I 4 92 W I 32 (ELISA) % i
B T5 % ¥ A7 AE — 52 B R AL, A0S P A R 1
ELISA & 1R AH XF 45 22 58 S B 5 2% , Tl 33 1k
Y B8 1 T TE AT R A4 5 L 20 M, BRI
NG ¥R BRI BOR 22 . HATHT — R &
RO A B BB 3 Bk 2 R ((Ultra
Performance Liquid Chromatography — tandem mass
spectrometry , UPLC/MS/MS) E & # it ¥ & . 5t
TYCRE Sy 9 55 P B, 1T A7 ok © 20T 1A 1 T 2 A
LA W R O SR I M VA A
Yy , i 95 i ) RN DT R e, R RO R
o G R AR S AL B, AU 5 508 64
TR, T L BT 2 R AR 2 SR AT R
1, 33 BB IR T 1 H AR A4 3R ORI AL T D S

A S R U N I AH 20 A B (D-SPE) 1
UPLC-MS/MS # A&, & U T 1€ 68 &5 ( Anguilla
marmorata) 1£. 2 W S AN IR R 5 LI 6
o P 288 ] P 2 O K S R L 4 L MfE e ME
170,208 - 5 3E -4 - 2285 -3 -] 170 - 3
2R B AR A OO, A B O 48 28 N T BB 4R At — Aol
AE DR 3 A I P 2 [ R R AR A B M T ik

I i RS RS

2= 5 7

KM OH A M 6% R 4 (ACCUITY
UPLC, Waters /A &) ) F1 = 5 PO # FT 5 B 5T 35 1Y
(XEVO-TQ, Waters 23 H] ) ; £ & # Wi L 4
Supertech QR1 43 % D-SPE(A) fil D-SPE(B) ,
i Tt B L A S 0 A B AT RS )

SRR 2P OME M =B 170,208 -
-4 - I -3 - P 1T o — 5L 22 ) bR o
(4li)F >98% ) B 3£ i Sigma - Aldrich 23 #]
MR A 0 i P R0 2 3, FR BB ) s 200. 0
pg/mL, HEE 2 (@35 20) 1 B 5 Tedia 2
), 4l K ¥ 1 Millipore simplicity ( Millipore , 3
) il % o
1.2 HEmfl&E5SH

HRRkEbHaE 1€ 8% g T+ 2013 4£ 5 J]
W T T SC B T S e R A . ME LR AE 742 ~
1 010 mm , & i H7E 1 200 ~2 965 g, L3} 120 &,
B JA 13 St — UK i TE {4 (carp pituitary extract,

1.1

12 mg/kg) I\ 4% E JEAL PE R % (hCG,300 TU/
kg) o DAASTE SR 0 A 68 S AR Sy ot BRAL . 900
TE45 2,9,16 YE S JE AL H 5 J 46 6% 5 , {5 1
200 mg/L MS —222 R, i 1, B4 Ef B0 5T -
80 C &M M IR-1F

FRICS. 0 g 1 85 14 14 5 i O 36 20 UK i F 50
mL D-SPE i & (A) 1, it A 2 JiF 20 mL, DX
10 000 r/min%J 3¢ 2 ~4 min, Y& 5 5 01970
EF A ZHE 20 mL, ) 10 000 r/min 2 3¢ 2 ~
4 min S IFPRIY W, I S I8 VRS K A
I3k KW E 25 F) 50 mL J5, ARSI R,
WA 532 5 min,4 000 r/min &.0> 5 min J5 , %
RAEHE T -40 CUKFER TR 2 h DB B R
40 mL, 2 =M+ OREEA 1 em & BEAEHE)
Pl € 2 100 mL 3.0 i, 78 40 C T jief% 7%
RERET, WT0% LIEEAE 1.5 mL I #E#B 2
2 mL D-SPE it 45 (B) h % 4r B 4J 5, 10 000 1/
min 2 .0>3 min, B 1 mL 3% & L ug MR (0. 22
pm, BEE ) g2 1.5 mL gEREI P, £R 4B
FE o TIFRHLS. 0 g X e 2 b 8 fig O S 20 ZURE 0
22 0 52 0 2R o R () 1% i A B A5 0 B A o o

A AT R S R A R & SIWSE 3N
PR M T OME = 170,208 - R -4 - R
-3 - 1T - B 22 6 PR Z s,
SHAERA R IBGX 6 4y 5T 19 Bk fE Al 10 mg, ] B
VR IT 245 % 10. 0 mL, BC il A 1 mg/mL /) 45
BER W, B 4 COKFRORAE 5 o A b o il 2 i
VA VA 28 B X B R o T Rk R
1.5.25.50.100.200 ng/mL B o

&k 5 i A Wtk Ak UPLC % 6 Ff i
R DN me R AE L e T 3 R AN R RS Y S A
xBridge-C18 ( 2.1
ACQUITY BEH C,1.8 um fl ACQUITYHSS T,
1.8 wm $EFTS250; FEIR 40 °C; Wi :0.30 mL/
min; FEAEEE 10 Wl Zp A [A] - 12 ming 46 2 3k
JI o e B R 1 B AR Y L3R 1,

MS/MS 15T 1% 55 1F - L 55 25 U5 (ESI) 5 =2
i 2 1700 — ¥ 22l DHP 3 2R Y 1F 2 8 X 4
T 7 ME =R R ] B R AR A 2 RO
W (MRM) J5 ks I, 1E 53025 R iy B4R R
JEAM502h 3.5 F12.8 kV; Ak E K 500 °C; fifi
RAFHBESE  H 5350 950 1 150 L/h, B
ST ARSI 2,

mm x 100 mm, 5 pm),
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1 £ (a) 28 (b) W (c) M= (d) 17,208 - 28 E -4 -2)F -3 -0(e) 17a-EEZ2H () FHX
Fig.1 Structural formulas of testosterone(a) ,progesterone(b) ,estradiol-17g( c) ,estriol(d) ,17«,

20B-dihydroxy —4-pregnen-3 —one( e) and 17«-hydroxyprogesterone ( f)

*1 Bi#HRYH UPLC REHESHIZE
Tab.1 Gradient UPLC method

I ]/ min A:7K/% (2 mmol/L,0. 1% %7K ) B: /% 2
time 2 mmol/L ammonium acetate in water containing 0. 1% ammonia water methanol curve
0.00 95.0 5.0 0
6.50 0.0 100.0 6

10. 00 0.0 100.0 6
10. 1 95.0 5.0 1
12. 00 95.0 5.0 1

x2 6HMMEAEBRAYPEREESFTFHN . EUEBF HEFLEE . AEEEMNRERNE
Tab.2 The quantification transition, qualification transition,cone voltage, collision voltage
and retention time of the 6 steroid hormones

ey B 5/ (m/z) T & T/ (m/z) HefLH R/ V fill 18 W e/ V £ B I} 18] /min
compounds parent ion daughter ion cone voltage impact voltage retention time
289.3 97.1 22 26 15.91
BT
289.3 109. 1 22 26 6.19
315.4 97 20 24
1 P 6.43
315.4 109. 1 20 32
) N 271.3 145.2 45 45 a:5.30
Wi B¢ E,
271.3 183.1 45 40 B:5.84
o 287.2 145.1 56 44
M =% E, 4.53
287.3 171. 1 56 4
170,208 - ¥ -4 - 333.4 97.1 22 24
6.98
4% -3 ~ [ DHP 333.4 109. 1 22 28
331.4 97.1 26 24
17a - 2 HEZE ] 17 a-OHP 6.00
331.4 109. 1 26 30
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KR A I E LIRS R UE
VA TR P R AR B 500 ng/mL, 7E 18 M50 mL£&
WMER ARG D-SPE 45 (A) 43l 5.0 g X}
WEZH AEBS BTN HLLH ZURE 5, 43 180 3 2, 23 S AN [
IR R A B o i B B 28 5,250 .1 000 ng, B4~ 7K
A 6 K, HHE 20 min J5HE T 0T,

AL 32 S 46 J 5 8 s &kl EXCEL b
B, P28 + dRvfE 22 (mean £ SD) KoK, 4t 4
Bk SPSS #4211 4 v i) Duncan [CKS 55, D
P<0.05fEh R BFH,

2 4

2.1 kR B E AN T PR

Lb 85 & BE 6 Fh Pk 2K [ B 2% 7E xBridge C
WA FAR B R4, T.PLE, E, DHP 17a-
OHP 7& 0 ~200 ng/mg {3t [ A 14 1 i 26 53 531
7y = 8983.37x + 5770.85 (r = 0.994),y =
8 386.93x +6 067.79 (r =0.993),y = 130. 86x +
16.46 (r = 0.994), y = 99.68x + 76.20 (r =
0.995),y =3 694.49x + 25 958.58 (r =0.999) ,
y =4 732.90x +6474.66 (r=0.996), ¥ 50 I 1
ng/ g G b HE i FE 5 35 AT 40 B, WAS T, PLE,,
E,,DHP, 17a-OHP & & B F X} ( Transition 1) 4
289.3>97.1,315.4 >97,271.3 > 145.2,287.2 >
145.1,333.4 >97.1,331.3 >97. 1 (W [ S/N 43
B4 18,19,16,17,17,14 (S/N=10) , #: 1 BR 43
W 0.2,0.2,0.1,0.1,0.2,0.2 ng/g,

6 i 24 [ 380 3% 7 A6 68 i 1k R b 3 FPAS in
IR 34 [ % 89.00% ~94.83% (£ 3),
Wi 5 A T it R 38 2T R s R A D 22
I B KA, R WA Ty vk A s i ] S
2.2 @i RK

R ENAE A (KA, & 2 mmol/L Z k%) h
JA 0. 1% 24 K B, Xof f= U0 A b 79 4 25 8 0 i) )3l
HH . B2 ATER A A(KAH: & 2 mmol/
L ZFR%,0.1% 2 K) ,B(HEE) 5040, (i At
ACQUITY BEH C,,1.8 um ,ACQUITYHSS T,1.8
pwm FI xBridge Cy5 wm (% 205 Ji {8, A& o
LA, (3% 4 xBridge C 5 wm 7E53 47 6 Ff %
% [T i 38 2R B 1 i) o7 (B BRI T 55 2 B RS 11
WA, PR AR 52 55 e 48 3% FH] xBridge C 5 um,
2.3 fee8f| GSI Mk

N L5 A 58 g U B 1) 3l 2 op X BR A

®3 6MERERHEEREBEHER D 3
R mMAFEEHELZE(n=6)
Tab.3 Mean spike recoveries for the six steroid
hormones of gonad in marbled eel

. , B TR %
BRI/ (ng/g)
the average

adding level

X HE Ay 22/ %

the relative

recovery standard deviation
1 94.83 15.30
50 93.27 14. 80
200 89.00 5.45

TE 248 PR ARG 70 a IR 6 FhoR [] 4 25 [8] i X TR 6 A
HE AL BB TR AN K T 5 /NG 7B b 320 6 Ff AR () e 42 288 [ Bt = R
B b v i S B A I 1

Notes: Lowercase a means theoretical addition levels with same
concentration of 6 steroid hormones mixed standard, Lowercase b
means measured values with same concentration of 6 steroid

hormones mixed standard

S5 GSI 2 0.902% (n=5) , 524 41+ GSI 1£
B2 WHESTMER VB 9 TSR V5 16 WY
Wl 0.978% (n=5),2.207% (n=5),
22.908% (n=5),

O i%FBEH the column of BEH
O iEFET3 the column of T3
120 000 - M43 HxBridge the column of xBridge

% 100 000
S 80000
B2 60000
= o
=< 40000 ’-L|iI
g 20000 ﬁil
T P E2 E3 DHP 17a-OHP
OFf S [ ik 2%

6 steriod hormones

2 AEEEHE(ACQUITY BEH C, 1. 8um,
ACQUITYHSS T,1. 8 pm #0 xBridge C 5 pm)
i 6 Fif R KR & AR A f R R A T Y I R (A b B
Fig.2 The response value of six hormones with the
three columns (ACQUITY BEH C 1.8 pm,
ACQUITY HSS T,1. 8um and xBridge C,;5 pm)

runs the same mixed standard solution

2.4 HESETH

W 5 T S DR R i T, © P 2K ] e 2R
PR RSB A i R B, v S R R
e 7 A6 58 i N\ T 955 I B 000 R bR, 2R
17a-OHP FI DHP Fifi % 59 §% ) % 77 22 18 5, {2
W = B0 AR U SR  A P  R B R R BT
A (K 3) .
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Tl X4 control group

ab
| O S23 41 experiment group
I b
L c
C ﬂ C
a b a b

2" injection 9" injection 16" injection
the times of injection

[\

S e L e =
o v R o o

P B 2 RS AL/ (ng/g)
the change of T in the gonad

r a

W XTHE4L control group
L OSZH4 experiment group

& =AM/ (ng/g)

the change of E; in the gonad

- b

S = N W kR L2
T T

&® L
+
# FORTEH  HWOUGEST  s1ekiEgs
2" injection 9" injection  16™ injection
H5HRE /IR
the times of injection
%g 351 m 4L control group be
£830r . .
é % 55 O SEH4 experiment %)roup
.5
e >
IR 1.5F
2w
% 10Ff
T &
% z L - 1 1 1
HE 2T WS F16IREST
2" injection 9™ injection 16" injection
S IRE /IR

the times of injection

o 30r m XHE4 control group ab
EX
§’ §J 25+ DOSZ¥4 experiment group b
§ 220t
A\ = b
s ;5| b b
b
& g 1ot ¢
TE 05t
.H_ Q
2 . . )
== Ty s
# SE2UE SBORTESY 16 RyESY
2"injection 9" injection 16" injection
VRSB /IR
the times of injection
b
ED-U 4 r
£ 3 B X4 control group
N ab
;\é 2 3 OSEEA experiment group
8 =
° b
g <
_H_ﬁ
= o : ;
H

2 S WS 16N

2™ injection 9™ injection 16" injection
the times of injection
=g
= 6 r m WEE4L control group a
)
N2 St oSkl experiment group
AKeE g4l
o &
LS 31t
e
T~ 2f
Q%
3 9 1t b
s b b b
—_— g
EE l mim . e, .
% o Y9t R R
= o R2REN BOUEST ek
#HS 2" injection 9™ injection

16" injection
the times of injection

3 AIEESEPREHEINSNEAMMNRAERENAMENELEEREETL

TR R R 22 5 A B3 (P >0.05)

Fig.3 The steroid hormone changes in different periods of marbled eel during artificial induced maturation

The same letter means no significant difference( P >0.05)

3 3t

3.1 BENAHEBIE—SRKAEKARARSR
BRMERHEFTENEL

S g Ny TR v AR A 8 T — R IR T 9 R
FH D 7 A8 08 g G 55 v 6 Aol 2JS [ 2 B R 10
B, IR S A5 R HEAT T U0 AR, A R R B A A
xBridge C 5 pm BLAFishAH A, X & G 2 fa
KOWEPWEREEREBRETHEE, E
UPLC/MS/MS J i #20T [F] B 47 6 Rl R 1
FEVE SR, A BRI R R R,

fE 5 W N5, AT ek o o TR SR BRI Sh A, M
P A0 — 7 S5 e AR, Sl 5 A 0. 1% K i T
e E 7 R B AR SR T RN

TEXT By 24 21 F 1) Bk Wy o A A U
FEAFTEAIN R A [0 8L, FEAR D7 ¥R, O T 3R
DRR , FEAE S INAR I, 5 B 30 ~ 60 min, i bR A
B E B 4E R A ek 2 E N MR R 5K
ST T 0 B SR T ELARE v 2
R E R AR A LAV B N, A RER
T AR5 1 S W b ofE il R AT E A AT ik
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g A S AN s B A UL A
PRE M, R R ERAR T 47% ;5 [nISCR & F 28
A 2 1 f P A R B S T 5% 4 4R v i 2 T
TR 1 AR

AN S 2 A7 AE 2 F T 0 I 4 B 1)
Yl , 5 B R AN [ B $E U7 vk o R 2R R
R RREE VB A RN A R
Yy, o 20 1 2 3% A AR 1 b TR A B A
1L, D 61 R 4 1 6 0y 9 A e DA 3k B P 4
BT DR A PR A AR S T R B AR LA
W, 2 44 i HLB R 7 b B K 3 £
fis £ JF JEAE 5 B 57 R AR FLAC IR, 52 T A i 1 1
b BERE B B3k (GPC i) B Al i 4 F
i RK/NR AT B AL (H X T 4 IR A A
YN IGk . Ebrd (GB/T 21981 -2008)
SR A R AR R I O R AN AR
B, BICRAR (0 2R R 59 B &R ) L i Ho g
ORISR R AE, U A XK & /K R R a3k
HAEZWIE Y, R EE M2, A SCE H B A 7
W# W (D-SPE ) , 5 [ AH 25 B 5 16 46 L, a7 20
$E, REUE S, Bk R Y . Brig D-SPE g 2
K F Supertech QR15 W4 fL 45, b g b 8 26
BRI — A — S A IR R 25 s, 2 il B R IR
Bl — 5 2 BE B H I =R IS T A 2 2 AR PR
T Hp R AT S P A s RN R e g, — AT L
B 22K 77 i 2 4R U 90% L E R g e
AT A8 [0 A0SR A i v A T8 3] 5 i R 5058
3.2 KEBREAMHETHLEELXUHBRELAETLN
1R

£ 28 M I T T 2% 38 2R A — SRR R 1) 40 i
DA (a7 248 L R S AL R) B A0 ) B . X S K
R, SR a2 R i R S DT R AR AN O
HEOR G = IR AT A — E EH  ElE B B
SEFE T T 38 P450 7 %5 40 T A9 1E FH 5 1k AR
W T OB, TE A R0 B I R 4 AR
Mariann 2" BE 5 % B, 76 09 8 A AR 0, M £ i
VO S R Y A R LA fA 5 . Matsubara 0 BF 5 36
B, 11 - KT B & & bifi 0P 52 09 & & &, Ji 52
ST IT S 30 ME A 5 o 00 R ) SE T 5 B A P R
KB TSR A 2 3 5 A BF 5T HR P s P S R A
AR s ASHIE 5 v S22 A6 55 16 W 43 B 3
e {E, P RE R A A6 63 fi O S Py 1E AE AR R OR &0
B, T 2 T R 0 B 2 I Ak DA KR

TR R N S R M R e B K R
FR9 305 A5 TG S B T 25, 15 7 68 figi 7 40 U O R S
TREGS & B IF . Nagahama %7 g 55 %
WY, 16 £ 2 B 58 A K% 7 I B, GHHL 335 09 5 240 g
B i 08 10 200 B 4 R ME T M T AR T A
Fr T BT 15, T 70 7 B R 40 K
UL BAh, M — IR 2 5 Rk AL A 0 RG24
0 R YT A {0 B 2 N B R LU B i ok . AR
BAF 58 7 Xk BE AL rp 3 A K I B B, 4 5 T 92 86 41
HS W R, R B, SRR T 2K
B B0 B, MR IR AR E . T
2 RSN A6 8 0 A S R v X TR ALt o
E, W& e, WS dlh B, MaHERT
Wi B 4 24 100 S BT A, 53X S PR N E, 1 5 iR
PSR AN TR 5 I R R bR 0 4R 25 70 A S i —
X B 40 i B % A O T AR (R R R
Bl {7 B 5 25 11 5L A B 40 I P L T T AT LA B
B RSO0 AN 5 ok, AR SE R A
E, i & REBA T K 8 W B B R AT I3 W m L 45 ke
PV AAF . AT o 16 65 6 010 55 Py = 0 o e
TEB R TE S48 2 #EEI4E 9 SIS B R e, T RE
17a-OHP 7E I I 9] K 4 % # b 5k DHP 4 %, A
SHERATME = R B 17-OHP £ 553 95 & AL/ i %%
AT oK o ot I A 68 B ) BT 5 T0F 1, 0 71 {4 ) DHP
By IR 20 55 AR S R 3 T 5
2 B S P S TR R 85 4, 7 L I HE R T
75 5 1 R 240 B A A R HE B 45 A BIF S AR b
i 4 DHP 1) &5 75 A0 LA — 3K

T 8 i N T B o R 6 il 2% [ i 2 B
KRBT AEES 16 Yk 51 i b B 5 &l
G I 6 68 i ) GST s 3 1) W {1, % W) 7 68 fg 7
i B R SR MR SR T S I NG;
A, e B 2R A A A T 30 R M =, 06 5
il i 2% o A6 68 i B 5 0 7 BT AL L B TR A
3K Pl 2% 1 K T AR A A A R R 7T
AR A R — B TS
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Quantification of 6 sexual steroid hormones in the ovary of marbled eel
Anguilla marmorata during artificial induced maturation

LIN Jing', ZHAN Jia’, SHUAI Dian', WANG Ting', WANG Qian',
WANG Lei', YU Xuejun®, LIU Liping'*
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources,Shanghai Ocean University ,
Ministry of Education,Shanghai 201306, China;
2. Ningbo Academy of Inspection and Quarantine ,Ningbo 315012, China

Abstract; To determine the content and changes of 6 steroid hormones in the ovaries of female farmed
marbled eels Anguilla marmorata during artificially induced maturation through carp pituitary extract (12
mg/kg - week ) and hCG (300 IU/kg - week ) injection, in this paper, ultra-performance liquid
chromatography coupled with electronspray ionization-triple quadruple mass spectrometry ( UPLC/MS/MS )
method was applied to detect the 6 steroid hormones.. The results showed that the chromatographic
separation of 6 gonad steroid hormones, namely, testosterone ( T ) , progesterone ( P) , estradiol-178 (E, )
estriol(E, ) ,17a,20B3-dihydroxy — 4-pregnen-3 — one ( DHP) , and 17a-hydroxyprogesterone (17a-OHP)
was well performed using an xBridge C,, column. The linear regression coefficients (R) of T,P,E,,E,,
DHP,17a-OHP were above 0. 99 in the range of 0 —200 ng/ml and the limits of detection were above 0. 1 -
0.5 ng/g. Average recoveries of T,P E, ,E, , DHP,17a-OHP also reached more than 89.00% -94.83% ,
and relative standard deviations were less than 20% . The average contents of T, P, E.in the second week
(after second injection) were (0.27 £0.05),(0.64 £0.05),(1.17 £0.19) ng/g respectively. DHP ,E, ,
17a-OHP were not detected in the second week. From the ninth week, the contents of T,P,E, ,E, DHP,17«-
OHP increased to (0.73 +0.13),(1.28 £0.270.38),(1.27 £0.27),(0.83 +0.14),(1.50 £0.59),
(1.43 +0.25)ng/g. The average contents of T,P,E, ,E, ,DHP,17a-OHP in sixteenth week ( after sixteenth
injection) were (1.17 £0.14),(2.23 £0.51),(5.59 £0.96),(2.46 +0.70),(2.29 £0.65),(4.56 =
0.74) ng/g,while there were no E, and E, detected in the control group. The results indicated that E, and E,
are essential to ovary development, and the 6 steroid hormones increased with the development of gonad
maturation. The UPLC/MS/MS method is a sensitive and reliable approach with high recovery rate in
simultaneously quantifying 6 gonad steroid hormones in the fish.

Key words: Anguilla marmorata; UPLC/MS/MS; ovary; steroid hormones
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