UL A 2 4R . 2017,37(8) 1657 — 1663
Acta Bot. Boreal. -Occident. Sin.

XEHS:1000-4025(2017)08-1657-07 doi: 10. 7606/j. issn. 1000-4025. 2017. 08. 1657

1B 2 & UPLC-MS/MS #& il 77 %k
EENFEMEMBETEE LS
BREEZS=HTW

%iﬁ@_’ﬁg\ Tﬁa%%fﬁéag& %ﬁ?ﬁé%%é?g’]\fﬁ,&n_9%%'lﬂ:*

o [ Al Bk 2 e A SRR BIE 58 B B IH - 450009)

o OEARERE-FEREME S E A IRE S A R R B E RN, xR THRERER
S5 €0 33 R T BT % (UPLC-MS/MS) K5 0 2% o I 43 B0 52 30 A 300 £ 40 F < R BB Bk A1 28 4l 1 AR & g
i v R PR 2 i 0 AR AR AT AT AR I 2 e R 2R AR B Ty 1 R L e O 3 BRI 38 R R AR AL . SR R (D
AR 22 UPLC-MS/MS 6 i0 J5 2 (4 6 A6 2% 14 S« SR FH R 7 D00 108 e o 2 JBU R 280 20 280 v 11 48 B 22 5 603 4% 1R o0 < B i
& Agilent Eclipse XDB-C18(1. 8 pm,3.0X50 mm), R shAH A S 0. 1% (v/v) B B BR /K ¥ 30, i s AR B b 4l B, B
BEVEE  HE R 42 CL bR 1 pL, B 0. 2 mL/ min; JFT 3% 244 « HLIE 55 0E 3 F 455 30 (ESTH) BB, 22 ) i W i) 488 X
(MRMD) K5, K U 8 F X K m/z 233174, 277 3 0 45 5 % 04 AR G A o A 22 (RSDO IR T 7 %6, S A A6 B (LOD)
A A% 2 B PR (LOQ) 43514 0. 04 ng/mL A1 0. 12 ng/mL. (2)F e ALk W8 F #4540 i AR & At Ao gl SR 3¢
B HEEON B X ARG, b a0 AR RE 4 R K F 120 mmol/L g NaCl ¥ i AL ¥4 & LLJS 4 i AR R At A
R SR A WA B 627,25 R 3 220. 42 pg/g, KL HS AN X IR AL S B AR AR 5 R R A R T 5510 %
PEG6000 &b AF bk 7 HAR 2 AT F v iR 8 28 A ot a7 o o 1 R4 . R o 36 B 8 o SOV 8 3 £ G 3% 0k T 4
Sy — PR 2 TR A S M L EL AT e e 0 R RO 0 R R N TR RR B R A R N T v A A P R SR R
L TSt 390 35 ol A6 ) — ol 7 38 Y IR 7R 25 A D B O M e P e LA R A

SRR < A A 5 AR R B 5 OO €3 - R IR 5 TR a5 R aa

RESHES.Q503; QI46.83 XERFR AR A
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Abstract ; Melatonin is an indoleamine, which plays a significant role in regulation of the physiological activ-
ities and stress-tolerance of plants. This study employed Ultra Performance Liquid Chromatography tan-
dem Mass Spectrometry (UPLC-MS/MS) and measured the changes of melatonin content in ‘Cabernet
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Sauvignon’ grape leaves and roots under the conditions of salt and drought stress, respectively, and ex-
plored the physiological functions and regulation mechanisms of melatonin in response to stress. The re-
sults showed that: (1) the UPLC-MS/MS method for determination of melatonin was optimized, and me-
latonin was extracted from different grape tissues by the method of ultrasonication. The HPLC condition
was as follows: The analytes were separated using an Agilent Eclipse XDB-C18(1. 8 pm,3. 0 X 50 mm) at
42 'C with linear elution gradient at 0. 2 mL/min flow rate. The injection volume was 1 ul.. Mass spectro-
metric conditions: The electrospray was operated under the positive ionization mode and the sample was i-
dentified by multiple reaction monitoring (MRM) mode. The ion of monitor was at m/z 233—>174. The es-
tablished method exhibited high specificity and sensitivity, the relative standard deviation (RSD) was less
than 7%. In addition, the limit of detection (LOD) and the limit of quantity (LOQ) was 0. 04 ng/mL and
0.12 ng/mL, respectively. (2) The treatments of drought and salt stress significantly increased the me-
latonin content in leaves and roots of grape seedlings, and the increase range of melatonin content was en-
larged with the increasing degree of stress treatment. After the seedlings were treated with 120 mmol/L
NaCl, the melatonin content of grape roots and leaves reached 627. 25 and 3 220. 42 pg/g, respectively,
which was about 7 times higher than that of control seedlings. When treated with 10% PEG6000, the con-
tent of melatonin in roots and leaves was much higher than that in the control group. As a conclusion, UP-
LC-MS/MS is an accurate and efficient method for the detection of endogenous melatonin in plants. the
melatonin biosynthesis in grape is a response to stress, indicating that melatonin may play a vital role in al-
leviating abiotic stress in grape tissues.

Key words: grape; melatonin; UPLC-MS/MS; drought stress; salt stress
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Fig.1 The chemical structure of melatonin
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Table 1 Gradient elution program of mobile phase

N 0’ 1 0 7] O3 T Py 9

i il % 33 M/J(/M} e i (JILJE’
Time/min 0.1% (v/v) Methanol/ % Flow rate
! formic acid/ % ! /(mL/min)

0—6 95 5 0.2

6—15 45 55 0.2

15—17 0 100 0.2

®2 RIETESEH

Table 2 Conditions of mass spectrum

L B R (O JBE A BE (T il 48 RE (V) WA T (L/h) BMEHRIEKRY) AL FE (V)
Ion source Desolvation Collision Cone gas Capillary AR >
Extractor voltage
temperature temperature energy flow rate voltage
130 350 16 300 3.0 14
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The relative intensity of ion is the quantitative ion pair intensity of a compound, which is positively related to the

molarity of unit volume compound

Fig. 2 UPLC-MS/MS chromatograms of melatonin with a standard solution 4 ng/mlL
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Table 3 Analytical performance of the method

iR LS [ (ng/mL) R* 5 A A U0 R Al it fR 5 00 A AR 22 ) et M A v i 2 ( 20
Analyte Linear range R? LOD LOQ Precision RSD Stability RSD
B 0.12—12 0. 9975 0.04 0.12 6. 84 1.32

Melatonin
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Fig. 3 Changes of melatonin content in roots and leaves
of Cabernet Sauvignon plantlets after salt and drought

treatment for 6 days
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