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ABSTRACT: Objective To analyze, identify and quantitatively determine active components and nutrients in

Meizhou Shatian pomelo flowers. Methods Ultra performance liquid chromatography-quadrupole/exactive-orbitrap
high resolution mass spectrometry (UPLC-QE-Orbitrap-HRMS) combined with workstation TraceFinder 5.0 and its
Chinese medicine database were used to analyze non-volatile components of Shatian pomelo flower. Active
compounds and nutrients in pomelo flowers were determined by other various detection techniques. Results A total
of 51 kinds of non-volatile active components were identified in pomelo flowers, including 19 kinds of flavonoids, 11
kinds of coumarins, 8 kinds of terpenoids, 3 kinds of organic acids, 2 kinds of aldehydes, 2 kinds of amino acids, 2
kinds of nucleosides, 1 kind of phenol, 1 kind of alkaloid and 2 kinds of other compounds. Types and content of
flavonoids in pomelo flowers were rich. Naringin, total saponins, fat, protein, dietary fiber, carbohydrate, 5 kinds of
vitamins and 10 kinds of nutrient elements in dried pomelo flowers were determined quantitatively in this study. The
content of naringin was high to 13.9 g/100 g. The content of saponins, vitamin C and vitamin E were relatively high.
It also contained a variety of trace elements needed by human body. Conclusion Pomelo flowers are rich in active
components and nutrients. This study provides a scientific basis for pomelo flowers related to the formulation of
quality standards, the comprehensive utilization of resources and product development.

KEY WORDS: Shatian pomelo flowers; ultra performance liquid chromatography-quadrupole/exactive-orbitrap

high resolution mass spectrometry; active components; identification; nutrients
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LSRRI A AT E 3 YR o ffi A Thermo TraceFinder
50 5 H B WA 1000 FboE W R 25 B E KT
UPLC-QE-Orbitrap-HRMS IE . £ & F#iz0F 3RS0 A%+
TUEHE A TR ) i . I ERE S FIESRE BI(EA 5000,
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Table 1 UPLC-QE-Orbitrap-HRMS information on chemical constituents in pomelo flowers

wpig R e AT e EEE T i wr 2%
[%]/min gy (x10°%) SCHR
1 130  CoH;N,0p  243.0626  1.18 [M-H] 110.0237, 94.0285 PR A -
2 1.44 CoH;NO,  166.0866  2.10  [M+H]" 120.0812, 149.0601 LN IR 18]
3 2.02  CyHN,0, 2050974  1.35 [M+H]" 118.0654. 146.0600. 188.0705 L-fo 5 ik * AIER -
4 247  CiHp;NsO;  252.1093  0.71 [M+H]" 99.0446. 11316;.)33224 69.0343, L A -
5 4.03 CsH;04 153.0548 1.34 [M+H]" 110.0367. 125.0599 -4 WA ORI -
6 421 C16H205 360.1653  —0.10 [M+NH,]" 163.0752., 131.0493 /N ENER HAth -
7 5.41 CoH;0 133.0651 2.06 [M+H]" 103.0547. 105.0703. 115.0544 IR EERE i3 [19]
8 5.70 C;yHOs  613.1764  0.13 [M+H]" 355.0811, 415.1007 BRI EOR A 5 i -
9 5.96 CisH,04 305.0655 029  [M+H]" 259.0599. 287.0544, 153.0182 VAR N [ -
10 637  CsHieN,O, 1950878  0.92 [M+HT* 110.0716. 138.0663 Wi ] A -
11 6.52 CoH;50, 149.0599 1.31 [M+H] 117.0338, 121.0286 AR AU [19]
12 656 CiHigOs  289.1070 —0.30  [M+H]' 187.0388, 229.0856 CERRIL R R AU E )
13 6.60 CyH30ps  595.1670  2.09  [M+H]™ 379.0808. 457.1125, 337.0701 YR 72 i -
14 695 CaHas01 5 581.1503  0.29 [M+H]" 287.0550., 329.0653 LI AS Y 3-O-FATRRAT* B [20]
15 695 Ci5H,004 303.0501  0.69 [M+H]" 229'0;‘23.‘0272'?223;5‘;23'50183‘ i fe % Wl [18-19]
16 7.06 C1sH505 2471330  0.69  [M+H]" 187.11169, 131.0856 /NS BRRT A [Es -
17 716 Ci5Hy0, 237.1850  0.30 [M+H]" 135'1;3.‘116932"17?]99"3:2'71013‘ FEAREE/FEA i * 2 -
18 7.23 CyH3,0 5 597.1818  0.71 [M+H]" 289'0703‘348511'01925281‘435‘1255‘ SEHIYCR* 1 [ [18]
19 723 Ci5H 1,06 289.0709  0.91 [M+H]" 163'0389‘125731'?0158938‘ 135.0441, K By H il [18]
20 723 CyHy016  611.1607  0.07  [M+H]' 303.0498. 465.1031 T W [21]
21 729 C16H,,05 317.0655 —0.28  [M+H]" 302.0418. 153.0182, 229.0495 U E  [22-23]
22 7131 CyHaO1s  565.1560  1.46 [M+H]" 379.0808. 295.0603., 121.0286 K hLH/ #EULH ¥ [19]
23 7.50 C21Hy001, 465.1033 1.12 [M+H]" 303.0497. 229.0494 K oesAs REN il [22]
24 7.54 CioH,00,4 195.0653  0.45 [M+H]" 145'0284‘111479'?0353976‘ 177.0545, B 258 1% HHLR  [19]
25 1.56 CiHiOs  207.0651  —0.39  [M+H]" 151.0750., 179.0698. 146.0361 6,7- _HAMRFEE* FLR )
26 7.59 C11H ;05 225.0756  —0.57  [M+H]" 207.0651, 175.0390., 119.0494 ¥ TR FHLER -
27 7.63 CisH,,05 273.0759  0.43 [M+H]" 231.0645,119.0494.219.0286 Tl g 2+ o il [18]

153.0183




294 B4 4 TR A 817 %
F1(8)
T8 . XS R - N , %%
gy 4 - U"—E =R FERIET (a2 s e
B[] /min i (x10°% SCHk
435.1276 . 273.0755 . 219.0286 .
28 7.63 CyHxO  581.1879  2.39 [M+H]"  195.0287. 147.0441 . 191.0337, il ¥ i [24]
165.0180
FAR P /5% 2 AF N ,
29 773 Ci5Hy00, 233.1537  0.20 [M+H]" 187.1480, 215.1432, 159.1167 3 i S )
H
30 7.90 CyH01, 449.1083 1.11 [M+H]* 153.0183 . 287.0549 NS Wl [23,25]
31 7.96 CyH30,4  579.1719 1.91 [M+H]" 433.1133. 271.0601. 153.0182 WP T B 1 [24]
32 809  CyuHyOis 609.1811  —0.51  [M+H]" 301.0707. 463.1220, 258.0522 Mo 2wl B W [24]
33 8.13 C5H 1005 287.0548 -0.80  [M+H] 137.0234, 241.0492 AREBREE W [22-23]
163.0757.219.1390, 204.1156 . . .
4 21 H 263.12 1.61 M-H] KR -
3 8 CisHuO4 63.1293 6 (M-H] 201.1286. 153.0916 B Wi
35 823 CsHx»0 219.1745  0.59 [M+H]* 201.1637. 131.0857, 173.1327 -7 [ (S -
93.0704. 105.0703. 123.1170.
36 8.32 H 151.1118  0.30 M+H]" PN % 19
Ciof1s0 [M+H] 133.1014, 151.1118 R L=t
37 873 CisH 1,04 257.0809  0.24 [M+H]" 173.0604, 153.0183 UNEE - B 1] -
38 9.41 C5Hx0, 235.1693  0.02 [M+H]" 189.1637. 199.1479 HiER (S -
117.0335.211.0394 ., 185.0601 .
- AQ il
39 974 Ci5H 1906 285.0408  0.80 [M-H] 220.0514. 257.0461 125 BT [22]
40 1022  CiHiO,  261.1122  0.05  [M+H]" 189.0546. 131.0492. 243.1013 S8 K P i FERE [24]
41 1027 Ca6H3005 4712019  1.13 [M+H]" 425.1955., 161.0597, 407.1845 FriE s [ES -
233.0443 . 203.0337.231.0286. .
42 10.78 Ci7H60 317.1019  —0.10 M+H] EYE)T T -
K [MHHIT 5 18.0208. 175.0389. 85.0654 SRl FER
43 10.94 Cy7H5404 293.1766  2.64 [M-H]"  193.1595, 221.1547. 236.1056 6-Z: B [18-19]
44 1134 C1oH5Os 209.0444  —-0.08  [M+H] 194.0210, 149.0234 RER FEE  [26]
45 11.58 C1oHs04 193.0496  0.03 [M+H]" 178.0259, 133.0285, 150.0314 RHEFHZ/AHFHNR FEX  [19]
46 12.18 C11H¢O4 203.0339  0.00 [M+H] 159.0441, 147.0441 F FOE  [24]
47 1220  C4H,,04 229.0858 039  [M+H]' 131.0492, 201.0913 FHARE R HAhk -
48 12.20 CoH405 163.0390  0.19 [M+H]" 119.0495. 107.0496 T-FRHEA G R HEE -
159.0440 ., 131.0492, 115.0544 . _
49 1220 CHO 187.0389  —0.48 M+H]" FAME R & TE (26
16 (M 430490, 159.0441. 91.0548 FAHBIER FEE [26]
50 12.81 CiHi,04  271.0966  0.25 [M+H]" 203.0338, 147.0440, 131.0492 BKRTHI R/ REKRTHE HFEE  [26]
51 14.40 Cy1H0,4 339.1595  1.07 [M+H]" 203.0338,139.0416, 147.0440, RS HEE -

131.0492

m/z 303.0501
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Possible cleavage pathways of quercetin



%4

R, S MR UD TR AL (9 785 1 B S 3R 0 i 295

OH
o
"
O, H HO.
HO,, OH ‘
N | 15 10 5
o OH O

m/z 147.0441 m/z 435.1276

m/z 165.0180 m/z 191 0337

m/z 581.1879

m/z 219.0286

mlz 273 0755
l_CSHZO
o W

OH O
m/z 195.0287

P2 il B H R BERY SRR AE

Fig.2 Possible cleavage pathways of naringin
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Table 2 Main nutritional components table of pomelo flowers

B B RLLE FHIE RSDs ORI WIRES
- (e N RSEFIEZ ) (2020 4F ) 356 )
il Bz 4 /(g/100 g) 13.6~14.0 13.9 1.7 0512 FHACRH (5
. ) (R A AL K DA TR AR R I S5 PPN R 36 5
B (UAAS BT 6~1. . . :
BEAFCIAS BT Re 11)/(g/100 g) 1.6~1.8 1.7 5.9 Ol ) (2020 4E 1)
. GB 5009.6—2016 { &b EERIE &g
Hi/(g/100 ¢) 1.2-16 14 14.3 WHMSE ) (=)
GB 5009.5—2016 { & i & MAERfE &iHhE
/(g/100 2~16. . . ) o ,
HF/(/100 g) 16.2~16.9 16.5 2.1 R ) (3—1%)
» GB 5009.88—2014 & % 4 E 5 AR e B 5 g
BB 2T 4E/(2/100 2~41. } . -
TG Er£F4E/(2/100 g) 38.2-41.0 39.4 37 LRI )
WKL API/(2/100 g) 29.3~30.9 30.3 2.9 GB/Z 21922—2008 { £ 5 B Ay HARE )
o GB 5009.86—2016 & & & EE Rt & &Pl
Ai R k .566~0. . .
A% Cl(glkg) 0.566~0.608 0.581 4.0 LR I )
4e1E % A/(mg/100 g) <0.05 <0.05 GB 5009.82—2016 & fh 2 & F Z AR &5 h 4k
41k % E/(mg/100 g) 43~4.6 45 3.8 HE A, D, EMIE) GB—i)
o GB 5009.84—2016 & fh & & E e & 54t
Y% B 1 .038~0. ) } ,
fiA: 2% By/(mg/100 g) 0.038~0.051 0.045 14.6 2 B, )
] GB 5009.85—2016 X ih & & E FAnHE £ 5 h 4k
442 B,/(mg/100 .693~0. . .
Ak By/(mg/100 g) 0.693~0.782 0.752 6.8 % B, G )
Mg/(g/kg) 2.12~2.20 2.17 1.9
P/(g/kg) 3.74~3.95 3.85 2.7 GB 5009.268—2016 { &5k EFhrfE 2k
K/(g/kg) 22.2~24.6 23.5 5.2 ZICEMME ) B 3%)
Ca/(g/kg) 11.8~14.7 13.2 11.0
Na/(mg/kg) 6.6~7.0 6.8 3.0
Mn/(mg/kg) 16.7~18.0 17.5 3.9
Fe/(mg/kg) 59~66 63 5.6 .
Cu/(mg/kg) 7.5-7.8 7.7 2.0 GB 5009.268—2016(:—1%)
Zn/(mg/kg) 20.5~21.1 20.9 15
Se/(mg/kg) 0.066~0.086 0.074 14.0

VB AT AR UER 22 (relative standard deviations, RSDs), H47 A%,

A TR A AT S R R AL T REZE Y AR e ThBE . IR
[ BEAE Ty TS B AP AR o i 36 C B 39E 0.581 g/ke,
FEAES P T KP4 % E S RIME N 4.5 mg/100 g,
5 AE S AH HOAE X B, B AR B R DR T e R
SRR FH, 00 AT LB S A A0 it %) R R A e A2
A 44 B, Al By Fr i b RTL, B{E S BN
0.045 mg/100 g F1 0.752 mg/100 g A4 F A & 5 A%,
AL, AWRNE TRIZE TR Mg, P. K. Ca. Na,
Mn, Fe, Cu, Zn. Se 10 #irPicK. 4R ENRN, filifE
Mg, P, K. Ca. Mn, Fe. Cu. Zn &N ET, Na
TRANEAL. MRS HEEENTYRITE, ALK
ke R AR EA £ 4 EAE

3 %W
MBS S 58 45 LR, ML O TR BB 400 v R o

19 FhEHiSeAL G, JEARXT & s i — 28, XAk
BYPEMIAE R 2P T 2SRy . SRS Y
HAGUAM . PR OGRS PO . ety o
L ARAP A 22 T B Y D) RE TS MEAE S A O 2
X i R e B B Sl B R, B R B R P A
e U, A AOEBR A R, R RN A 5 A
PUREEYE, AT 20 A BRI, I8 15 RAE 5 5l %, 2%
i JRAE N5 O LA PRI D5 ThT, AT e L A7 PN B2 DT RE |
A A AU TR R B — s A TR RE S A,
AR T, s SO A, AE i E R
SRE R EYRY, M T-RERER TR e
AR | FrE e R A L X P RIAE BN N HAT ST AL |
PR A PUMR AR R R R AT H A
PRIPIE PR FIBTRR TG 5 4, %) 22 i i 18 B0 & A DU,
LA 0 i G S RS IR Y, o7 BRI RE R/ B
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FH1TE

B ORTTJAE SN P, gty AT IR 1 MU AR |
AN, FLAE AN AR A S 2 A M AR R, BBV
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