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Abstract

Four endogenous phytohormones, indole-3-acetic acid, abscisic acid, gibberellins and jasmonic
acid in the leaves of Artemisia ordosica were examined by ultra performance liquid chromatogra-
phy-tandem mass spectrometry (UPLC-MS/MS) to provide effective and reliable methods for iden-
tification of phytohormones in plants. The four analytes were extracted from A. ordosica leaves by
isopropanol-water-hydrochloric acid (2:1:0.002, V/V/V), and partitioned by dichloromethane, and
then separated by Agilent Cig column with gradient elution using acetonitrile and 0.1% acetic acid
in water as mobile phases. Negative electrospray ionization with multiple reaction monitor mode
was used in the detection. External standard method was used to quantify the analytes concentra-
tions. The recoveries of this method were higher than 94.0%, and the relative standard deviations
were 0.92% - 1.56%. The results showed that phytohormones was well separated, and the ideal
quantitative data of phytohormones in A. ordosica leaves were obtained, and this method suited
the purpose of the determination for phytohormones in plant material.
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A3 ABFRHE Y (Artemisia ordosica) AU R, K FH B R0 OAE £ 5B R B A - R B AEL D
BRBTH, DRTEMALAFREYEREE TS, METFE2R R - K - 38 (2:1:0.002,
V/V/V)RIR, —EHRER, RECHESE, MINEHN0.1%MZEKBBMZEE, HEERY. 2R
B FESAT B ERE RS, SMrEER. AETENEER-3-28. BER. AERMTHR
AP AR R I ERR R T94.0%, 1% EANENMEYBF HE AR ZEN0.92%~1.56%) . 3L
BREYIRE S T R ER T RN E R, R TERAER TEYE S P EYEE S BRI,

KA
A T SRR A i B R 3 (UPLC-MS/MIS), MR, WiE

1. 5|15

VIR R EYIE N A B — RIVREANANEY), ERIRIIRE FE 5 REE R B, LIPS
TR IFFARIR, BiR BFRAEKBAEAK, LA Z A A arid #2[1]-[3]. BERT ¥
YA SGHAKKE, O8I SHEYBT AR AN EAE T 0 IR E N (4] [5]. YR
TEREPIR N & EAR(— M nglg, 4 polg /KF), 1 HSHILAF M o AR A [6] [7], thab, MR
YRR, S8l AEMELL[8], Fuk, QX s AR R AT (8 DR 6 1 2 &= 4T
— B AH R T AU R . —

HAT, A8 B e Ty ik B R R [9]. A iy [10] [11] ARt REVL[12] [13] A1
ARG - FSVE[14] [15], IR TIRAFTEAS AT EE A AR B, RPN 2 . AL BRI TR ) i A 45
Rev RTINS 2% 08 P ™ B i o v AR € — R DRSS LA R R R R R A B, 3
Iy e VAN E B ) AT SEPE[16] [17]. ASHETE LA i oAkl 7 1 RO i - AR (UPLC-MS/
MS) 77 32 5 i i B s E-3- TR (IAA) . VAR (ABA). 7855 2 (GA) FIZEFITR(JA)4 Fh IR I &R

Fr R 77 5
2. MRHTEE
2.1. YR

2013 4F 6 3, 775 B 2 FE A A5 RGO O FC R 4 40 A 1 SRR S BN IR
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HERUTIR, WHERR R, 1L 40 Hif, WR2IEH.
2.2. (5

2.2.1. Y88

Agilent1260 i i 2B (A0 6 AB Qtrap5500 Jii {3 (35 ), Bt A7 Hi it 55 Hi 2543 11 (ESI) &% Analyst
i A HE R 45 ; Thermo481 18 i3 il ¥4 72 PR (3% [H) ; Beckman Avanti J-26 XP &7 2.0 /134 [E) ; Organomation
BRA (L) BT T 1L
2.2.2. RF

R, FAE. ZE RO Al s T A7) SIS K A3 E Milli-Q plus B2 KHLAE P2 11
Ak i Wi CBRAEIGAICEE Fisher AFA7); MIM-3-ZFR. BKIR. /i8R FRFRRAR
A IE H Sigma A F] .
2.2.3. FRERGRRECH

I3 ETR ARG M-3- LR WiV lR « 78 R AR R AR AE fh 5 mg T 10 mL &, FH €,
BEHI A% 0.5 mg-mL ™ (s 5, B EHEAE T—20°CUkAfth . I R — 2R 51 B Bk P AR v VA T

2.3. WK

231 &Y

ik : Agilent SB-Cygs 4.6 mm x 50 mm, 1.8 um; A : 30°Cs #EREMARA: 10 uL; ik : 0.8 mL-min";
WEH: ZJEA), 0.1%4R - KIFWHR(B); PellifE/F7: 0~0.5min, 90% B, 0.5~5min, 90%~5% B, 5~5.1
min, 90% B, 5.1~8 min, 90% B.

2.3.2. FRitEH

ETUR: RIS B FYRESH; AR AE TG AT R 2 RN IEII(MRM); SRR
9 30 PSi, &% 600°C, ZALEEE S 40 PSi, 4B /) 50 PSi, B-F1kHE-4500 V.
2.4, HmERG®

AERAPRIC 50 mg I EEH 4, IO 0.5 mL SN EEK/ERR (AR 2:1:0.002), 4°C 100 r.p.m 2%
30 min, ARG 1 mL & H ke 4°CRE% 30 min, 4°C13,000 g 0> 5 min, HUFEE®R, FWAURT,
I 0.1 mL FIEEVE B IR i, —20°CUKFEORAF 45 FH o

2.5. MM REEEFERNE
R bl A 0 % B e T 4 1 0 R Al P LD, MR 2L S R
oA . SERMRAR IO A 3 U, UM AT Excel BPFIEATSMHT.
3. BERE
3.1. BIRFMFMML

Y PRAERSIAAN, B REEZRG], FEWERIE, SBRBENE, M OERE T SE
BRAR T HRE, R QIS RREIAE. RN I SER B IR PRI R 7E ESI R R 2
FHREE . 73] 0.05%. 0.1%-. 0.2%M ZER/KIERAE s, 583 0.1%I1) R /KA Re fg
RAES K, WHBYE SRR, RESERE. E 1A 4 MEDEERERR QM E T Ey s E

(b)H1 MRM i &
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Figure 1. Multiple reaction monitor (MRM) chromatogram of four phytohormones of standard solution (a) and leaves of A.

ordosica (b)
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3.2. RiBSFMHRIMA

SAEL 10 ng-mL™ IAA. ABA. GAg. JA WR#E, LA BhIES 5 ik 47 ESI IR 0. 4 Fi A
TSR NS FESHIES FE SR, FrolEss i s 7 I TRl . 7Esei=Ur, g %
PEREAT TR ARAN, SRR JS T A R S TR E R, R s R RE . LR
DA SRR S T L (2 1) FE S ES RIS, SR AE Agilent SB-Cog R H: FSEIUA 5, &
B A=

3.3. AENZMSEEIM R

BURBEWRE 258 1. 5. 20, 50. 200 ng-mL ' [{] IAA. ABA. GA;. JA IBSFMEIRTR, FEA M
AN U S5 A I e U AR, LR B MARAR, BB T I i AU A bR bR 4k, JFoR
HHAH L LR R [ R 7 R S AR S SR, 45 SRR 4 Fh IR R R A 1~200 ng-mL ™ AR B Rl P9 LA R
IFRPEIC R, MR RBOYLE 0.9989 DL b 4% 3 55 M LU 575 B & b 4 BRI R H IR (GE 2),
A& RS R 5 2R BLAE, K BRI T 0.07 ng-mL ™Y, 18 B A% 7 v o R A7 v 256 1R o (R ) R A

34. FENBEE

7 ER OIS, X510 ng-mL 1 #I IAA. ABA. GA;. JA B EHAERREEINE 7 1R, 1AA.
ABA. GA;. JA WX FRIEMmZ 53 0.92%. 1.36%. 1.25%. 1.56%. Z59%RM, ALAIEHE
Rif.

3.5. AEHEE

23 SAE CLIN A A 2 B O i RE S TR R 0 5. 204 100 ng-g Tt Y TAAL ABA. GAz. JA B &R
WV, 4% ERFE SR VEHAT A EE, UPLC-MS/MS #E47I5E, “FHEIIL % 94.0%~98.3%, [RIIk = AH
SEhRAE 22N T 4.2% (5 3), UEB1IZ VBRI B AF

Table 1. MS/MS parameters for determination of phytohormones

=1 EYMHENRESTEH

TR BEE T (m/z) FETF(m/z) Tl fE (V) il 48 It HH T LR (V)
K 174.1 130.2 -142 -13
JBu7% iR 2633 153.1 -17 -14
T3 345.0 1432 -33 -10
FHFTR 209.0 59.0 —40 -16

Table 2. Linearity and detection limits of four phytohormones

T2 AMEMH RN LM SRR AR EIR

HYFE &M ENg-mLT LR HXRFUC K R/ng-mL?
hKE 1~200 Y = 35353x — 43776 0.9997 0.02
it v 1~200 Y = 64457x — 68265 0.9998 0.01
R 1~200 Y =49712x + 105131 0.9994 0.01
FRATR 1~200 Y =7812.4x + 18349 0.9989 0.07
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Table 3. Recovery rates of four phytohormones by UPLC-MS/MS
F23. UPLC-MS/MSIIl E 4 E 3 R B Bl

YRR BN/ Fing-g™ i 5 22/9% AR AR HE22/%, n=3

K 5 24.0 42
20 95.7 1.5
100 97.7 2.2
it v 12 5 95.2 1.8
20 975 33
100 98.3 3.7
VINES N 5 94.4 35
20 98.1 15
100 96.8 3.1
TR 5 94.6 1.2
20 96.4 2.1
100 98.1 17

3.6. SCERFESRAOTIE

T HRARSCHT NI T 73, SHEs i B iR A B R S I T IE, AK R R, FER.
KA BN 474 ng-g 1 11.67ng-g™*. 3.41ng-g ', 77.00ng-g".
4. ¥#1ig

T P SOV 2% B T T R R 3R R A AR R R SR — Pl 771 [ 18], B S A T i i A 4k
P ) 1 23 S R R S 1 e B L R R U A A, KR FE R i TR 4 SRR [19], T L AT DAk
% GC-MS 3 #7 kR B BT AL ACFE I FR[20], Bb4h, S5AEGOHE (E A1 S AH (a6 7 iR A B,
LT T B B FH T DAY Bk € 0% b - A SR B 0] e S B e M R, PRIE T e MR E A SR TSR [21]
RE A [T 52 22 PR R PR A T 5, MR, DR R I 7542

KT HEYBE R, B2 RGNS, BEAHRERCNME Al 53R, ik s
SREA LR, W B PO s o (ER X R T B AR (M alifb VA G BOR R R AL, 1T B Rl
BONEBL, BURMB K. AR SCR I SR AR UG BT, T DUS S BARK 2 B 45 1

RSN T RSO S — E DT T [ IR s e e 2 M R T A R . SR
B RS R EREYELE . T R L RIS S A AT, SE A IE T AR AR PR AR A A
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