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[ Abstract] Objective: To analyze and evaluate the chemical constituents of Citrus reticulata ‘ Shiyue Ju’
rapidly by using ultra-high performance liquid chromatography tandem quadrupole time-of-flight mass spectrometry
(UPLC-Q-TOF-MS) technique. Method: The LC separation was performed on a UPLC Aglient Zorbax Extend C
column (4.6 mm x50 mm, 1.8 pm), with 0. 1% formic acid solution ( A) -acetonitrile solution (B) as the
mobile phase for gradient elution. The flow rate was 0.6 mL-min~'; column temperature was set at 35 °C ; and
injection volume was 0.5 pL. Electrospray ion (ESI) source was applied for the TOF-MS analysis under the
positive ion mode; the mass scanning range was between m/z 100-1 000; and the running time was 24 min. By

using target compound screening method in the mass spectrometry analysis software, the structures of monitored
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chemical compositions were identified and speculated by retention time, exact relative molecular weight and the
secondary mass spectra fragment of MS. Result; Under certain chromatographic conditions, thirty-one chemical
compounds were separated and identified completely from the methanol extraction of C. reticulata ‘ Shiyue Ju’
based on reference substances and related references, including five flavone C-glycosides, six flavone O-glycosides,
seventeen polymethoxylated flavonoids ( PMFs), alkaloid and two polyphenols compounds. Conclusion; The

established detection method was convenient and accurate, providing an analytical approach for rapidly identifying

and analyzing the chemical compounds. The study supplied the scientific basis to become available for the

development and utilization of citrus resources.
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Fig. 1 Total ion chromatogram ( TIC) of reference compounds

(A) and methanolic extract of peels of Citrus reticulata ‘ Shiyue Ju’

(B) in positive mode
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Table 1 Major compounds of Citrus reticulata ‘ Shiyue Ju’ peel
Vg tg/min [M+H]* 5 gy ¥ R8T &9 (330) L& (hs0)
1 0.84 168.1016 1.34 C,H,NO, 150.082 1,135.068 8,119.043 3,107. 047 3 synephrine S g bk
2 118 6111616 -1.52 CpyHyO,,  575.168 6,557. 133 2,473. 103 5,395. 069 3,  lucenin-2 6,8-—-C %
341.063 5,310. 049 0 PEEARRER
3 1.49 595.1665 —1.87 CyHyO,, 578.153 4, 559.140 0, 541.132 4, vicenin-2 6,8-—.-C-7 i
523.126 1,457. 105 2,409. 088 6,325. 066 8 BT R
4 1.59 625.1755 0.73 C,H;, 0 607. 162 7,589. 140 4,571. 142 9,553. 126 7, diosmetin-6,8-di-C-
487.121 3,355.078 5 glucoside
5 1.8 625.175 6 1.08 C,H;,0 505.126 9,487. 130 1,439. 109 0,409. 101 3, chysoeriol-6 ,8-di-C- -
355.078 9 glucoside
6 5.18 463.1226 1.98 C,,H,, 0 445.109 9,427.098 0,397. 104 5,380.081 0,  diosmetin-6-C-glucoside -
367.075 1,343.070 3,313.070 3
7 6.25 581.1877 -1.53 C,H;,0 480. 388 6,433. 108 5,273.074 3,195.023 6,  narirutin"’ B A
153.016 5
8 6.39 579.170 6 -1.34 C,;H;,0 433.107 4,315.089 9,271. 055 8,195.023 4,  rhoifolin 7 W
153.013 2,127.035 1
9 7.56 609.180 1 1.97 CyuH; 0,5 493,125 1, 463.128 9,343.083 9, 301.075 5 diosmin b B ) Y
10 7.91 611.1974 -0.47 CyHy, 0 449.154 1, 369.104 6, 303.092 1, hesperidin' fs 4D
263.058 9,195.032 2,153.020 9
11 11.49 595.2010 1.40 C,H;,0,, 463.2334,379.114 4,287.091 0,263.056 8,  poncirin MAs
153.019 0
12 12.29 728.398 6 1.34 Cy;H;;N,0, 700. 400 5,587.321 5,474.241 5,259.149 2,  citrusin [ -
138.130 1
13 12.90 725.2303 —-0.49 CyHyOp 419,137 5,404, 113 1,390. 087 6,361. 090 4 melitidin -
14 13.29 359.1127 -0.53 C,,H;0, 329.061 8,314.084 7,301.0551,163.091 7, monohydroxy-tetrame- -
147.044 5 thoxyflavone
15 14.04 375.1446 1.92 C,,H,0, 211.057 0,196. 038 6,150. 029 4,120. 053 3 pentamethoxyflavanone -
16 14.15 389.1241 -1.77 C,,H,,04 374.108 3,359.076 2,341.067 2,298.034 4 monohydroxy-penta- -
methoxyflavone
17 14.39 373.1285 -0.60 C,,H,,0, 358. 105 7,343. 083 3,315. 089 8,287.096 8, isosinensetin S R R
181.013 5,153.020 0
18 14.84 389.1218 2.47 C,,H,,04 374.098 0,359.077 6,344. 050 1,330.098 7, monohydroxy-penta- -
313.069 6,193.012 methoxyflavone
19 15.70 373.128 1 -0.48 C,,H,,0, 357.098 7,343. 081 2,329. 101 5,312.098 8,  sinensetin Fikie
297.078 0,153.017 1
20 15.94 343.1176 0.18 C,yH ;30,4 328.093 9,313. 069 3,285.074 4,257.080 4, tetramethyl-O-isoscu- -
181.011 3,153.017 0 tellarein
21 16.53 375.1437 0.30 C,,H,,0, 253.085 7,211.061 5,196.041 0,181.015 3,  pentamethoxyflavanone -
168. 039 7,150. 028 7
22 16.94 471.2014 —-0.04 CyH,, 04 425.208 9,397. 204 3,265. 128 1,201.089 6,  limonin P e g
161. 062 4,105. 068 3
23 17.21 403.1380 1.91 G, H, 04 388.1114,373.088 5,355.078 1,327.083 1,  nobiletin"’ I Bz 2D
211.020 8,183.026 9
24 17.49 343.1173 0.69 C,,H 0, 327.087 3,313. 069 8,299.091 8,282.087 2, tetramethyl-O-scute- Py Hok-0-%F
267.063 3,181.011 9,153.016 1 llarein WA R
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gk 1
g5 tx/min [M+H]* 5 53 F X R BT L& (330) e (i 30)
25 17.84 403.1387 0.11  C, H,,04 388.116 0,373.093 0,359. 067 5,327. 085 8,  hexamethoxyflavone 75 H AR 3 T
183.014 4,163.071 6
26 18.25 433.1487 1.83 Cy,H, 0,  417.118 1,403.102 0,388. 077 4,373. 066 8, 3.5.6,7,8, 3, 3.5.6,7.8.3",
303. 074 2,217. 046 2 4'-heptamethoxyflavone * 4~ V4 S #E il
27 19.12 345.1333 -0.10 CoH,, O0g 240.0529,211. 055 5,196.037 0,167.029 4, tetramethoxyflavanone -
131.071 4,119. 040 3 or tetramethoxychalcone
28 19.22 373.1289 -1.48 CyoHy 0, 358.104 9,343. 080 9,328. 057 5,297.075 6, tangeretin]) i
211.022 9,183.028 3
29 19.95 375.1435 0.88 C,oH,, 0, 241.068 5,226. 043 4,211.0200,193.014 5,  pentamethoxyflavanone o H A R e
183.025 8
30 20.74 403.1403 -2.16 C,, Hy, Og 388.1114,373.088 5,355.078 1,327.083 1,  hexamethoxyflavone -
183.026 9,151.071 7
31 20.98 389.1225 0.59  CyHyOp  374.098 1,359.082 0,341,070 0,331. 080 4, S-hydroxy-6,7,8,3', 5% 6,7, 8,
197.007 3 4’'-pentamethoxyflavone ~ 3', 4'-F H 4 3
T

T 5 HE SR AR H AT 3 — A

) — BA R A Wil PR R AR 8y o A ] A i T
A REAZ b 18 ) B9 0 B 0 4 2 A4 T SR R
BB AZ B A X 23 5 B Dl 222 Da, [N 22 Y S5
o ] B FH X 23 5 B O (222 +30a +16b) Da, Hip
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Table 2 Formula and relative molecular weight of polymethoxylated

flavonoids
AL 3 - OH 20H 30H 40H 50H
20CH3 CI7H]4O4 C]71_114()5 C17Hl4()6 C171{1407 CI7H]408 C]7H]409
(282) (298) (314) (330) (346) (362)
3OCH? CIESHIGOS C]8H1()06 Clkil—ll()()7 CISHIGOS CIXHIGOQ
(312) (328) (344) (360) (376)
4OCH? C19H1806 C19H1807 CIQHISOB C19H1809
(342) (358) (374) (390)
50CH3 C20H2007 C‘ZOHZOOS CZOHZOO(J
(372) (388) (404)
6OCH3 C21 HZZ 08 CZI HZZ 09
(402) (418)
70CH, C,H,,0,4
(432)

T A6 SRR AR 2 TR

% W 4R JE B R A B R B I 2 Ak 2 AN
B PR AR RE B IM + H-15]  [M +H -
300, I 2 Bk — R BIWE MBS T, 0 16 Da ( -
CH,), 33 Da ( - H,0 - CH,),48 Da ( -2CH, -
H,0), 58 Da ( -2CH, - CO), 61 Da ( - CO -
H,0 -CH,), 63 Da ( - 3CH, — H,0) F1 73 Da
( =3CH, —CO)'™ | F45 45 3% 245 Y i A1 XF 43 7
B FRAGE, RAKED 12 A2 P HE
H

i 23 3 i 5 B A B DR B8 I TR) 2 e
AR BT LR S8 RN R R, — i R
ATFETFUE(M +H] "k m/z 403. 138 0, — 2% i ji&
WoR AW B T m/z 388.119 4 ([M + H -
CH,]"),373.094 5([M + H -2CH, ] ") ,358.071 0
([M+H-3CH,]"),345.098 3([M + H - 2CH, -
CoJ").

ik 17,19 28 (- FEFIE[M + H] " ¥k
m/z 373, 0 FR&EHE N C, H,,0,, A 28,
ik 5 0k BE Y D B I ) | S AR R AT X, M L
kG B 47,5,6,7,8, - WAL ER, 4R
Wbl a2k R B (M +H-15]",[M+H -
30] T AIEKR L TR 2 A, [FRBA — &
G R B F m/z 328.051 2 ([M +H -3CH,] "),
315.077 3([M + H - 2CH, - CO] "), 300.055 5
([M+H-3CH, -CO] "), A 17 f119 i — %%
R EAFERSIM+H-CH, ] " # 5, Ui W]
ZEAEWTE B AT 2 MHASH AL, 37,47,5,6,
7, - TR LR R 3 ,47,5,7,8 - P AR L o R
SCHR R IE 1 2 S DAORE A JE v 0 2 S S ) T AR
SR PR SR AR T T W B AR R
P BRI [A] 2505 L, 9020 HE B (a4 % 17 Ry 37,47,5.,7,
8,- T A BL i I, o508 19 g 37,47,5,6,7,- L/
A BT

kg 26 15 T B FIE[M + H] " ¥5h m/z
433. 148 7,5y F A& 1H5H N C,H,, 0, i 5 X
i (1) O B8 I T | 224 fige A AR A7 o X, B0 Hol 3,5,
6,7,8,3" 4" P A LW, g% A%k
16 Da( - CH,) #1 30 Da( - 2CH,) IMi /& W /Y 7% J 25
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Fig.2 Positive MS and MS/MS spectra of five reference compounds
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