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Identification and Quantitation of L-Citrulline in Seeding Watermelon by Liquid Chromatography-
Tandem Mass Spectrometry and Rapid High Performance Liquid Chromatography
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Abstract: In this work, certification of L-citrulline in seeding watermelon extract by liquid chromatography-tandem
mass spectrometry (LC-MS-MS), and rapid determination of underivatized L-citrulline in seeding watermelon by high
performance liquid chromatography (HPLC) were established. Single factor and orthogonal experiments were used to
optimize the extraction conditions. LC-MS-MS analysis was carried out using Acuity C,; (50 mm x 2.1 mm, 1.7 pm) as the
stationary phase and a mixture of 10% acetonitrile and 90% methanol-water (50:50, V/V) as the mobile phase at a flow rate
of 0.2 mL/min with a column temperature of 40 “C. The electrospray ionization (ESI) source was applied and operated in
a positive ion mode. The diagnostic product ions of L-citrulline were m/z 176.09/158.9 and m/z 176.09/112.9. Moreover,
the ion pair of m/z 176.09/158.9 was used for quantification. HPLC separation was performed suing Platisil ODS C,,
(250 mm X 4.6 mm, 5 pm) as the stationary phase and 0.03 mmol/L phosphoric acid as the mobile phase at a flow rate of
0.7 mL/min with a column temperature of 30 °‘C, and the detection wavelength was set at 202 nm. The results showed that
a good linear relationship was obtained for L-citrulline in the concentration range of 0.5-100 pug/mL with R*= 0.999 9.
Average recoveries varied from 95.12% to 104.21% with RSD of 1.86%—4.75% (n = 3). The content of L-citrulline in
seeding watermelon was determined to be 0.656-2.563 mg/g.

Key words: seeding watermelon; L-citrulline; non-derivatization; liquid chromatography coupled to tandem mass
spectrometry (LC-MS-MS); high performance liquid chromatography (HPLC)
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Fig.3  Effect of material/liquid ratio on L-citrulline recovery from

seeding watermelon
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Fig.6  Standard calibration curve of L-citrulline
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Table 6 Results of recovery tests (n = 3)
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Table7  L-Citrulline contents in different parts of seedling watermelon
from different varieties (n = 3)
mg/g
AL \ LRRBAT
JIA JRE JRRZ “EIE
SW1 2.30410.068 2.38810.088 2.42940.071 2.374
SwW2 1.1654+0.008 1.36940.030 1.51240.005 1.349
SW3 0.76240.020 0.63940.091 0.5674+0.018 0.656
Sw4 1.42440.017 1.578+0.007 1.38140.024 1.461
SW5 0.979£0.003 0.871£0.022 0.568 £0.008 0.805
SW6 2.688+0.009 2.58740.019 2.41540.009 2.563
SW7 1.783£0.018 1.598£0.061 1.217£0.010 1.533

3 & #

AWARRH, FHINFSHEENL-NER, LC-MS-
MSE AL FF I A B L- NS R HEAT R € 7, HPLCYEA T A
Puig, REGEIFF R L-NEA TR & . ART7VERT b EE 5
PRI, ETRATAE. EEMEL . FSCRRFSER. i)
SEBRAE S ARSI, T 0 B S R FRORF I R s
L-JRNE R T8 EAE0.656~2.563 mg/g, AS[E] AT i
L-NER G EAAMEESR, F— KRR EALL- TN R &
A AT, A RS R TR AR P i XA [ 23 5
LMNARE&E, FEGSEERNREFEL DA K
SIS R SRR P 7850 R FHER RS k40

%3k

[1] WADA M. Uber citrulline, eine neue aminosaure im pressaft der
wassermelone, citrullus vulgaris schrad[J]. Biochemische Zeitchrift,
1930, 224: 420-429.

(21 uldE, B, L TR 1 2 B A P D e S kR (0],
RSkt &, 2011, 29(3): 173-175.

3] Tk Z=EF, kA, &5 LN R AL R BR 1 1l 4 (0], 4 T
T, 2006, 20(2): 16-17.

[8]
[9]

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

I, AN, R BRERALH 5 LR (D). R4k 1, 2005,
22(10): 759-761.

R, XSO, Xz, & PR S L R 1 4 M DU & 0]
R AR, 2010, 27(4): 650-654.

KUSC, BRSCRK, WA, 45, RACK TN Sp- 258 T R0 & 8 e ()],
T EZGE, 2012, 21(4): 26-28.

TOWUSE, 5 IR, IO, TN R RE A = i i (0], DAk,
1981(4): 11-14.

X, Effl, EIRME, & AR BRI RS &
WSE ). 2B R B R, 2012, 31(4): 75-77.

BRI, R, RAYE, SRR P L- U R SR BRI & Sl 2 (1), &
S TR, 2010, 31(7): 287-289.
ARCHIBALD R M. Determination of citrulline and allantoin and
demonstration of citrulline in blood plasma[J]. Journal of Biological
Chemistry, 1944, 156: 121-142.
DAVIS A R, FISH W, LEVI A, et al. L-citrulline levels in watermelon
cultivars from three locations[J]. Cucurbit Genetics Cooperative
Report, 2010, 33: 36-39.

Ik, HHh, XEE, &R E AR PL-NERR & &I il
2, 20006, 34(3): 379-381.

TP, IMR R, R, S BRI s A R N R A D).
iRk, 2010, 31(14): 234-237.

SRR, R, WL, AR RERTAT AR A HPLCTE N R B L- TN R
FIL- 5 R & 8], Mt DA 284 HARRLAEIR, 2009, 31(2):
77-80.
JAYAPRAKASHA G K, CHIDAMBARA MURTHY K N, PATIL
B S. Rapid HPLC-UV method for quantification of L-citrulline
in watermelon and its potential role on smooth muscle relaxation
markers[J]. Food Chemistry, 2011, 127(1): 240-248.
MAO HM, CHEN B G, WANG W M, et al. Simultaneous analysis of
citrulline and arginine in serum and tissue[J]. Microchemical Journal,
2011, 97(2): 291-295.

RIMANDO A M, PERKINS-VEAZIE P M. Determination of
citrulline in watermelon rind[J]. Journal of Chromatography A, 2005,
1078(1): 196-200.
WANG H Y, HU P, JIANG J. Rapid determination of underivatized
arginine, ornithine, citrulline and symmetric/asymmetric
dimethylarginine in human plasma by LC-MS|[J]. Chromatographia,
2010, 71(9/10): 933-939.
SHIN S, FUNG S M, MOHAN 8§, et al. Simultaneous bioanalysis
of l-arginine, l-citrulline, and dimethylarginines by LC-MS/MS[J].
Journal of Chromatography B, 2011, 879(7): 467-474.

PAH, AR H0H, UK, S BT AR RS IR 4 T LU ).
BT S5 R, 2010, 31(8): 177-179.



