MREmBE Modern Food Science and Technology 2024, Vol.40, No.11

ETFUPLC-Q-Exactive Orbitrap-MSFIUPLC-QQQ-MS
MBI ER T EMSEEDT

DI, PhAZ?, BERR, BB, IR, Xl
(LLWAFEHXFHFR, LEAEFdH 250355) (2. FHESHFE T LELEF S, LAEFHE 250400)
(L LWAFEHRFZEF S, LAFH 250355)

#% . & A UPLC-Q-Exactive-Orbitrap-MS F£4- UPLC-QQQ-MS/MS 3t 5 A 2304t & 4 & 4B M i o #EAT R M2
Eo#. A% H Thermo Hypersil GOLD & 3%42 (100 mmx2.1 mm, 3 um). WEAK - F 8L T A A sh484= Agilent
Poroshell 120 EC-C18 &4 (4.6 mmx 100 mm, 2.7 pm ). F 82 — /KA R AR E seit, ¥ RAIE G B FHI L EHR
. BITATR SR A G RERAT, ST P T3 ASYE MR T S EMIE, THEIRE RS AR
HRESEE &£ R BT (R>0.990), BCE # 96.62%~107.13%, RSD % 1.06%~1.87%, f& 5 KMIEALSEH
RFMER (P<0.05). ZH Rk, TH. S, (KA DRBRI I 5 A IR P AFEL SRS BT Fr 22
EROEE, T HFENM BRI BRI B IR EAREF AL .

KRR BORAL; A FHR0R0 &8 F IR SUTF B G TS AR 5 RURAR & - Z EWHAT E IR R
%2 BEME

NEHRS: 1673-9078(2024)11-379-397 DOI: 10.13982/.mfst.1673-9078.2024.11.1284

Qualitative and Quantitative Analyses of Chemical Constituents of Rosa

rugosa Using UPLC-Q-Exactive Orbitrap-MS and UPLC-QQQ-MS

ZHAO Lulu', SUN Jiulan’, ZHAO Shiyang’, ZHAO Pan', LIU Jiangting'", LIU Hongyan"

(1.School of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250355, China)
(2.Pingyin County Characteristic Industry Development Center, Pingyin 250400, China)
(3.Experimental Center, Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

Abstract: A sensitive and efficient method was established and validated for the qualitative and quantitative analyses
of non-volatile components of five varieties of Rosa rugosa using ultra-high-performance liquid chromatography (UPLC)-Q-
Exactive Orbitrap-mass spectrometry (MS) coupled with UPLC-triple quadropole-MS/MS methods. A Thermo Hypersil Gold

chromatographic column (100 mmx2.1 mm, 3 um) with formic acid water-formic acid acetonitrile as the mobile phase and
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an Agilent Poroshell 120 EC-C18 chromatographic column (4.6 mmx100 mm, 2.7 um) with methanol-water as the mobile

phase were used for gradient elution. Both positive and negative ion modes were used. The structures of 73 compounds were

identified and their fragmentation patterns were analyzed using high-resolution mass spectrometry. The linear relationship

of the seven flavonoid components in R. rugosa was good in concentration range at which they were observed (R>0.990),

and the average recovery rate was 96.62%~107.13%, with the relative standard deviation ranging from 1.06% to 1.87%. The

contents of the seven flavonoids were significantly different between the five varieties of R. rugosa. This method is rapid,

reliable, and efficient, and can be used to comprehensively reflect and compare the non-volatile components and seven main

flavonoid contents of five varieties of R. rugosa, which can provide reference for further elucidating the material basis and

quality standard of R. rugosa.

Key words: Rosa rugosa; ultra-high-performance liquid chromatography-Q-Exactive Orbitrap-mass spectrometry;

ultra-high-performance liquid chromatography-triple-quadropole-tandem mass spectrometry; component identification;

content determination
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WHFE 300.9 151.0 -115.0 -27.0

FT 608.8 299.8  -170.0  —48.0

Ly Ay 284.9 1169  -130.0  -46.0

oM 463.0 299.8  -220.0  -38.0

M H 447.0 300.0 -110.0 -34.0

M%fgj;g%?' = 532 285.0 -55.0 -39.0
S 462.9 299.7 -148.0 370
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Fig.2 Total ion flow chromatogram of Rosa rugosa
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Fig.4 Secondary mass spectra of Chlorogenic acid and

fragmentation

300998 3

1250227

S e I wsous
A ‘.. ul| bl J. | | pome pome | L 1 l 1
50 100 150 200 250 300 350 400 450 500 550 600 650

m/z
& 5 7 B4 o = 2% o B R R AR
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Fig.7 Secondary mass spectra of Melilotoside and fragmentation
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Table 3 Parameters related to method validation

o 4 AR ARAE W 2%, r 25475 B /(ng/mL)
MR Z y=12 609.387 2x+4.651 3x10° 0.999 5 12.86~3 140.00
V3 y=4 423.201 0x+2.260 2x10° 1.0000  41.12~10 040.00
LA B y=801.614 8x-12 325.306 9 0.999 7 32.19~7 860.00
B e =5 843.734 9x+8.253 7x10° 09997  82.12~20 050.00
M =8 760.890 3x+4.037 9x10° 0.9980  61.69~15 060.00
L AEy -3-0- £A4EH =5 440.965 7x+4.561 4x10° 1.0000  41.08~10 030.00
S+ =9 698.426 5x+1.2 026x10° 0.9993  41.08~10 030.00

R 4 HWEMAEPTIAL S BINEE Y

Table 4 The recovery rate of 7 components in Rosa rugosa

A HHE/g HEFE/mg mAE/mg MNEFE/mg F#H1E/% RSD%
R & 0.500 7 0.040 5 0.040 4 0.0813 101.00 1.87
FT 0.500 7 0.5219 0.5213 1.080 3 107.13 1.26
MRS 0.500 7 0.024 7 0.024 7 0.048 9 98.08 1.61
s 0.500 7 0.820 3 0.8193 1.6119 96.62 1.41
R 0.500 7 0.218 4 0.218 1 0.429 7 96.89 1.63
LBy -3-0- AR 0.500 7 0.028 9 0.028 8 0.0570 97.53 1.06
SR 0.500 7 0.636 6 0.635 8 1.259 4 97.96 1.65

® 5 BWBMETHA S SEHNELER (mg/g)

Table 5 Determination results of 7 components in Rosa rugosa

G B & FT LBy

YA

. Ay -3-0O- -
W ‘L’%T %ﬂi”%% ML

S1 0.326 6£0.004 6° 0.764 5+0.007 9° 1.137 5£0.007 5° 0.947 0£0.010 0° 1.191 0£0.016 7 2.682 5+0.020 1* 0.525 5+£0.011 5°

S2 0.710 5£0.013 6" 3.366 5£0.026 1* 0.376 2+0.003 6° 3.141 5£0.019 5° 5.855 0+£0.036 8" 0.340 7+0.004 4°

1.996 5+0.033 4°

S3 1.068 5+0.009 0° 0.507 5£0.004 3° 0.250 7+0.005 5° 0.779 5+0.009 8 1.640 0£0.015 0° 0.044 0+0.000 9* 0.640 0+0.015 3

S4  0.080 8+0.000 5* 1.042 5+£0.006 8° 0.049 4+0.000 4° 1.638 5£0.016 0° 0.436 2+£0.008 3° 0.057 70.001 0

1.271 5+0.031 0°

S5 1.078 0£0.007 4* 2.788 5+0.048 8" 3.182 0+0.030 3* 6.690 0+0.053 4* 2.681 5£0.019 5° 1.7150+0.011 7° 3.638 5+0.021 6"

E: BARENE FE AT AL 0.05 KFREE R,

222 HaEAENE

HRA AL &, T 08 1.4.4 T50 R (32 BT v 1 %
BRI, AT 3 M, 4% 1401 A1 1.4.2 T
NEAFFAT I E, PR S E R, SR
5, VAR R R BB B R A
Ko, MEHREBEH, 5SHEIMAES, F2E0H
BB R R m N 1.078 0, 595 KB
ZILEEEER (P>0.05), 5HA=FH B
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HREMEER (P<005), HiEXWmBH P LE
fy (3.182 0. 422 Bk T (6.690 0). 5 #it fZ 1F
(3.638 5) T, 5 HAMENNAAEREEE
F (P<0.05). s2LBUBEH S T HME S &
i, BN 3.366 5 F15.855 0, 5 HAd DY 5
ARG EEZER (P<0.05), GBS L
Wl -3-0- ZHMEHE & ERmEm N 2.682 5, 5HAh
DA i RIFEREMEZ R (P<0.05).
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