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HPLC-MS/MS Determination of Melatonin in Brown Planthopper at Growth Stages

SHI Longqing, XIE Zhenxing, JIANG Zhaowei, DONG Meng, ZHAN Zhixiong ’
(Rice Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350018, China)
Abstract: [Objective] Melatonin contents in brown planthopper, Nilaparvata lugens (Stél), at various developmental stages
were determined. [Method] HPLC-MS/MS was used to measure the melatonin contents in the 1% to the 5" instar nymphs as
well as female and male macropterous and brachypterous adults of the insect. [Result] At nymph stage, N. lugens had the
lowest average melatonin content of 378.5 pg-g ' in the 1% and the 2" instars, the highest of 856.6 pg'g ' in the 3" instar, 810.7
pg: g71 in the 4" instar, and 574.5 pg- g71 in the 5" instar. Adult N. lugens differed significantly on melatonin contents between
male and female but not between the macropterous and brachypterous wing types. The male of macropterous and brachypterous
wing types contained 978.3 pg~g71 and 969.6 pg~g71 melatonin, respectively, which were extremely significantly higher than the
female counterparts at 76.1 pg-gfl and 176.8 pg-gfl, respectively. [ Conclusion] The melatonin contents in N. lugens as
nymphs and adults were determined.
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(melatonin ), 2PN N-Z Bt 5-F AL, B
M7 % (serotonin, 5-FR{AZ ) WfTAEY, &—Fhml
WK MM RS RRTE AT R, Rk
FRUESE T A EHESI IR N B A A REER, JFH
BRASSARSL , FoAth 2% 5 Qi ol B . SRl . B R
MO T K B 4 Rl 0 4 B DL 1984 4
Vivien-Roel 2§ F] F i 51 %2 % 7 ( Radioimmunoassay,
RIA ) MU IR A I B4R R 22, BRI AR R
ZRBEAETRRERY. W5, MgEraa

(Hemiptera ), U5 # H (Odonata). # W H
(Blattodea) ., F # H (Orthoptera). & # H

(Lepidoptera ) . Ji3# H ( Hymenoptera ) L S XU# H
( Diptera ) %5 B i i & BT W5 2 W BA 22 A L o
BRTE . WIGEE . W R 45 A i B
s R A s B LIS Drosophila melanogaster
B, FENRESTER R RIS, H AT 3R R 7 B i 1
BEREAR MR IR, B RER R
R SRS, AEEEFTRMEmRNTY, m
W2 W Locusta migratoria®f R E R B KX & B{UE
10.5~26.5 pg'®, 100 mg & Y% 7. 4F B Acyrthosiphon
pisum B E F Yy 52.5~78.0 pg'. E B E K
I A 7 35 A0 4 T35 5 88 D E % (radioimmunoassay
RIA). 75 2 W A8 {5 3% 35 (high performance liquid
chromatography, HPLC ) FIEGEC sk (euzymelinked
immunosorbent assay, ELISA ), LA & %0 A 6% -
OBk T 3% ¥ (liquid chromatography-tandem mass
spectrometry, LC-MS) 27 daxfokeilf, frixse)y
Zrh LC-MS K BA R U . KE R 2
. S5 RFE SR, B ORI A Wy AR SR R
M EZETDE . URMREUIALY 8 CERE R
B FIE R AL B o R IR A SE o LS e 11 S Bt
5] 0 A B 5 38 ok o RO A 8 - B BT 9 B R X
1~ 5 W84 R JE 3 | A ol L ) R PR 3R B i AT
MZER S, PR R RTEE RES LB Wy & il
B, R e SR PR R AE LB 7T S 7 1) RN S8 .
1 #MHE7*
1.1 EFENHFEER

ERAE: TG-16G G A m B DAL (W Rl
FHEERA AT ), FAI204 LT RF ORI 0.1
mg, EiRHPRRE AR A R T ), AGLIENTI1290
2 50 RE €5 385 4% (38 B AGLIENT A ) ), SCIEX-
6500Qtrap iYL (MS/MS ) ( 3EE AB/AF] ), CHA-2
SRR (5N BUR SE5 A A ), PS40A

A (RAERFHE A RAR ), KBA
WA (AR SANESA FRA A ) o

WA B ER (melatonin ) FrifEm (36 [E Sigma
A, WE. OF (g%, EERTELEY
BHEATD
1.2 FRERE R EC H

Bl mg BRI HESB A, BT 2mL F E
t, RGNS, ME R R AR ME R AR AR . B
HIfE 998 uL T 1.5 mL #5004, A 500 ugrmL ' 48
SRR SR AR 2 L, R4, BH 1 pgemL
M) TAEBEWE ;B 4% 2 HT W AR B 28 20.00, 5.00.
2.00. 0.50. 0.20. 0.05ng-mL " ZFIFRIIVANR .

1.3 B EAFEERKE

BB CEFHE T 2017 4 B HCH MR A K
B2 Be KRBT g, HE T 15 (TND) &
FlKFERIFE R N TR, WFRAM R B H 5:00~18:59
SRR, JERRJE 14L:10D; ENEE (2841 ) C,
AHXTHEE 60%~70%:

WA [R] —FHE vk 2P Ak AR T TUE A 1 L 4% 24 50 3k ik
A—AFFE RN . R AL R B TN KRBT i it
MEH =B, FRERIEALS , WRAELA B, FSET
B AU i R LA BRI S T L R B
I~2 W47 3 AT IR . 4TI SR AT K
O P S R e R R S R R S e
PR AL 8 A HUSHE KEl, AN HSER 3MEE, A
Oy RS R AT 100 mg,  WAE IR BE I 7E 14:00~
15:00, AR T 1.5 mL 2.0 8 5 IR T80 C B
VKA 7 H
14 #HSATRE

FREL0.02 g BEAh, In A2 10 5 AR — & F &t
FA— U PRI S FR AT o A 4 °C R IR g B, 12000 g,
4 °CE.O Smin, BUF)E ARG 2RI
JE A A W e T R A, 0 B
ML, AIEPIRIRIY @B b, AR EIET,
200 pL W A G %5 3 022 um A ALMHIERE, €A R
200 uL, —20 °C AR,

1.5 HPLC-MS/MS &M & 1

WA S5 (A 3%H: 9 poroshell 120 SB-C18 2 A
3R (2.1X150, 2.7 um); AR 30 C.

WEhAE: AB= (FHEL/0.1% H R ) : (7K/0.1%
B2 ); kAR B 0~ 1.0 min, 50%; 1.0~ 3.0 min,
50%~80%; 3.0~3.1 min, 80%~50%; 3.1~6.0 min,
50%. I 300 uL-min 5 PEAERE 2 s 4 H ]
6 min,

B 2 Ry SR ESTIE 85 1 K43 1
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WEI s G2 MRM; SR 25 psis

W% LR . +3500 Vi 5L UE T 55 psi; Ff B
IEJ] 65 psis FALIREE 450 C.

FRPEZE S N W 2R L2 1, MR RSy Fahy 233,

LI 55 LB IR B T80, P AR)S BE B [MHH] R
233, BEEHEE T B AR R SRR NHLCO,,
TR F B/ m/z174.1, e E T, ERER NG
P B I5FR] 2 3.38 min,

x1 BEERFUSIERFUMEERESENEYE (M+H]'SK [M-H])

Table 1 Conditions for monitoring protonated [M+H]+ or deprotonated [M-H] melatonin reactions

Wi % Fr Compound name WPt Polarity

H} % F Parent ion (m/z)

F BT Daughter ion (m/z) fif#f% s . DP/ V Tl Be & CE/ V

Melatonin + 233

174.1*%/159.1/216.1 50 9/34/13

Ee BRLHOAE R T

Note: * Quantitative ion pair.

1.6 BRSO

A0 B A e o R AR B B & i, &R
PRI TPER e, PR

B b R R AR (ngg ) (KW R
(ng'mL ) XFBAF (mL) VAREUT R (g)

s AR R R A R A R R B T R Y
VWA R s R BT £ Ay 4t SBCHST B BBORE B £ A
St A0 A o e T AR AR il O R SRR A

B FEZWE 3k, BCF4E . W SPSS
22.0. Microsoft Excel 2010 L} & OriginPro 8.0 %k {4 1t
T EHE 7

2 ZER55

2.1 WBEREMZ

20.00. 5.00, 2.00. 0.50. 0.20, 0.05ng'mL '6 >
w0 W LA Y0 B AR A (v), BRR R bRifE
mn AR AR (x), SdlbndEf S, 158 4
1977 F y=135403x+10 164, R’=0.999, U [fi 5 o &
B RIFMEECR, THTEREST (K1),
22 BB CAERBERSELR

mME 2w, EERNE, 1~2 %% CElA R
(4R SE 2 ARG, M 378.5pgg |, HEA 3

3500000 r

3000000 +

=135 403x+10 164
R*=0.999

2500000 r
2000000 r
1500000 r
1000 000

T Area

500 000 F
0

0 5 10 15 20 25 30
;& Concentration/(ng'mL ")
E1 #ERHRRERZ

Fig. 1| Standard curve of melatonin

Jo AR R R A PR R IT A B B B il (3
H856.6pg-g '), 41, 5IBMTEEEZE S HZH R, 1
{H4 3k 810.7 pg-g ' F1 5745 pgrg ', A 5 4 H 4l
MESEIREET 1~218 . 3 A 4 fE 2 a4
BESTBELREES, HEEFEET 1211 5 B
WA RMERETE (Bl2),

- a
1 000 oss 6 a

~ 900 t 810.7

e 800 |

2 00 | b
I 5 574.5
@ 5 600} 1
B E 500 | ¢
nlﬁzz ; 400 L 3785
e g

g 300 |

= 200 |

= 00 |

0

1~2 B 3 AR SEEE
1-2-instar ~ 3-instar 4-instar S-instar
nymph nymph nymph nymph

e BPONE FRHRICAF R N ZE R B (LSD, P<0.05) .
Note: Data with different lowercase letters on same columns mean significant
differences at 0.05 level ( LSD).

2 BRE ISHRERBRERSSHER

Fig.2 Melatonin contents of 1% to 5" instar nymphs
23 FRHIBCAERBRERSEHR

Fr WP RS, ME . AR KRR R
IR e (I 3): DA (O, ) A my
(K, a3 ) AR s, X B Bl R 3R & d i
AU Z )7 225381 ( Two-way ANOVA ), 45 R0,
fy REUR R E R R R S EE R B E (dFL8; F=
630.083; P<<0.001), Tfij{< . 760 AU ] (14 25 57 A B
W (df=1,8; F=1.854; P=0.210). 5 71588 % 6] i
THAMNAEE (d-1,8; F=2.630; P=0.144), K.
JEMETE R AR R R S LT EIR, BE AR
9783 pg'g  F1969.6 pgrg . T HU BOBR B g
B (30 ); K. FEMEME B AR R R A = 2
R RE, YIES N 76.1 perg | 11768 pgrg ', A
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536 &

HEVE BRI P 5y 2 — o BRI ER Ty 2507 M LSD £ 5
FERR AR R, MR N i R R S E LW
H2ES, HMEEPASEB AR 22 R B (P<
0.01) (K3),

1200 ¢
1000
800
600
400 r

200 |

KRR ER i
Melatonin content/(pg-g™")

E: B RG T ERCA R E NERREE (LSD, P<0.01) .
Note: Data with different capital letters on same columns mean significant
differences at 0.01 level (LSD).

3 BYEARABERSSER
Fig. 3 Melatonin contents of adult N. Iugens
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AP AR L, H CEEE N K R B R P
M2 A I 76.1~9783 pgrg |, 5 HUA P 2
SR IE(E R 856.6 pgg . INITE 3 IRIE, BEIGZE
R, RIS YRR AR P R R R o A2 M 5 )
Wt Ak, il HUEAR PN T 4 R 2R 2 R M Y 5~ 12
B, AR K OME 76,1 pgrg . KMkt 9783
perg . W ME R 176.8 peg . S WM Ht 969.6
perg |, KA LR P AR 2 b LA Y
PRI 25 . BTk SR R RN 3 A v
TR HABH Y R B R A, BRI
MORE SR 2 o B, BOMMELAREIN . 48 K El—
ARG, A X ST TR R I e, e
FR2E B8, DRI A 0 R A 0 17 B 2R T B

o RECHPEESESR, ARAEA SR, N
A WE L A A28 Iy 5 U B, T R R R A
Wi Rz e =Y O BIGRIESE, B AR
i 55 KWk Periplaneta americana (L. ) i€ 8 I JF ¥
FOY WS, T A O R R AR AEARHESE
3~5 i CECA ORI R R R R A, X
XI5 B2 SR 0 A R R o ARAIIE Dy — N N A
S 4 W U A A M R) AR R R Y AR
5o LEXFURIER Acheta domesticus WIBTIEH &I, HEE
LT LA R S AT o M R R 8 5E i

I PR <call-fly” S, BV R RILTG R, PUAL
IR MR BNR il i F FAEAT A, MV
5T R A S U A IR S S S AT A, | E)
5 B e o A O AT R BB e T
HURIFSTE APt R BUMEPERS IO RS St o s T,
0 R 2R 0 4 T EU R RS S AT R R AR . 5
FHBFTEIE I, RO R AR, W
S R EUMEVE R AR R R S R A A T E A
Je SEFRATTRE T AR SR 2 %46 TR RS sl A7 S R 8Lk
PRI
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