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Study on Chemical Constituents of Hunan No.2 Prescription of COVID-19 Based on
UHPLC-Q-Exactive Orbitrap MS

XIANG Feng, ZHOU Yi, LIAO Xiaojuan, ZOU Juying, WANG Zhuxin*
(The Second Affiliated Hospital of Hunan University of Chinese Medicine, Changsha, Hunan 410005, China)

(Abstract] Objective To establish a qualitative analysis method of Hunan No2 Prescription of COVID-19 by ultra high
performance liquid chromatography tandem four stage rod orbital trap mass spectrometry (ULHPLC—Q-Exactive Orbitrap MS), and to
systematically elucidate the chemical constituents of Hunan No.2 Prescription of COVID-19. Methods The ACQUITY UPLC® BEH Cy,
chromatographic column (2.1 mm x 100 mm, 1.7 pwm) was used with 0.1% formic acid in water (A)-acetonitrile (B) as mobile phase
for gradient elution. The volume flow rated was 0.3 mI/min, the column temperature was 35 °C, and the injection volume was 2 pL.
The data were collected by electrospray ionization in Full Scan MS/dd-MS? scan mode. Results A total of 64 chemical constituents
were identified from Hunan No.2 Prescription of COVID-19 by analyzing mass spectrometry data, consulting related literatures and
referring to related databases, including 34 flavonoids, 10 organic phenolic acids, 10 triterpenoids, 3 iridoid glycosides, 3 nucleosides,
2 amino acids and 2 fatty acids Conclusion UHPLC-Q-Exactive Orbitrap MS technology can comprehensively and quickly analyze the
chemical constituents of Hunan No.2 Prescription of COVID-19, which provided a certain theoretical basis for further research on
the pharmacological substance basis and quality control of Hunan No.2 Prescription of COVID-19 against COVID-19.

(Keywords]) Hunan No.2 Prescription of COVID-19; COVID-19; UHPLC-Q-Exactive Orbitrap MS; chemical constituents;

flavonoids
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MR E 7 7 B AR AL AR 0 7 B D g
Xcalibur ZAFHH3 750, 2 #% HLE (-5 S IEL Y
22/ T 10 ppm 197330, FFARNE I — it Pl v
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Ay, Hoh g 34 ASE LA W 10 A DL IR
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2 ANEIERRAE W 2 A BRITR 2 45

il AR T — A0 HEM A% S R e 2 5 T Ak AR
xR HEHE2SAHELEENUFERS
JF5 TRmin 4 FRX KWUEF WEE) 522%/ppm T 1 B F/(/z) et i
1 1802 CgHpNO, [M+H] 268102 3  -6.454  136.060 9 J (S
2 1.998  CHN:Os [M-H]" 282.083 1 -0.619  150.040 4 ALY S (AT ES
32995 CyHNO, [M+H]  282.118 1 -5.602  136.060 9 B R I M A 1 Bt
4 3223 CHNO,  [M+H  166.085 2 —-6.353  120.080 2.103.054 0 ESLE I
5 3750 CHQO, [M-H] 153017 6  -4.151  109.027 7.91.017 1 TR HHLR
6 4593  CuHyO, [M-H] 353.0859  -2290 191.054 4.179.033 3.135.043 3 B Lk IR R RN
7 4911 CyHNO,  [M+H]"  188.069 4  —-6.408  146.059 1.118.064 6 ()31 W T I TR M
8 5584 CgHuO,  [M-H| 375127 8 2061 213.075 3.169.085 3.151.074 6 T VA ok i 1 25
9% 6,006 CiHyO, [M-H]"  353.085 8  -2573 191054 4.179.033 2.173.043 8.161.022 7. /5 AL
135.043 4
10 6298  CieHysOy [M-H]" 353.086 0  -2.007 191.054 5.179.033 2.135.043 3 B 2t J5 A7 B
1% 6422 CHO, [M-H]"  179.033 2 -3.827 135.043 4 .89.022 7 o e HHLR
12 6670 CgHy0,  [M-H]" 373.112 4  -1.402  193.049 0.167.033 3.149.059 0.119.033 2. H&F 1 I Bk 5 2
97.027 7.89.022 7
13 7036 CHQO, [M-H]" 153017 6  -4.151  135.007 0.109.027 7.91.017 1 TRERT R A7 DL
14 7338  CyHuOs [M-H]  337.091 5  -0.872 191054 4.173.043 8.163.038 4.93.032 8  5-0-X & HE%E TR A LR
15 7447 CyHyOs  [M-H] 593149 2 -1.511  503.119 7.473.107 2.383.075 4.353.065 1, “RT-2 i 2
325.069 9
16 7.597  CyHxnOs [M+H]"  359.131 4  -6.289  197.079 6.179.069 1.151.074 3.127.038 3 M 3HF VA ik i 12
17 7793 CxHy0,  [M-H] 623158 0 —4.270  503.116 8.413.085 5.383.075 4.312.061 6  stellarin-2 GRS
18 8062 CpyHyOs [M-H]  367.101 5  -2339 191054 3.173.043 7.134.035 5.93.032 8  3-O-FIEBEH: % T RN
19 8434  CH,0; [M+H]" 165053 5  -6.790  137.058 8 A A R R A7 B
204 9276  CyHyO,  [M-H]  609.146 1 1788 301.033 6,300.026 1,271.022 3.273.039 2, AT i
178.996 9.151.002 0
21 9335 CpHp0,  [M+HJ 447.125 8 -6.202  285.073 7 1 GRS
22% 9510 CyHnOs [M-H]  417.117 1 -2.178  255.064 8.135.006 9.119.048 3 GES: i 2
23% 9597 CyHy0n,  [M-H]  463.086 3  -1.733  301.033 4.300.026 1 S A # i %
24 10411 CyH,0,  [M-H 515116 9 2917  353.086 2.191.054 4.179.033 2.173.043 8. - MNkE:% 8 AL
135.043 3
25% 10564 CyHpOn  [M-H]  579.168 9  -3336  271.059 9.151.001 9 il BES
26 10836 CpH,0,  [M+H]"  479.115 3 -6.288  317.063 4 SRR -0 4 M BN
27 11307 CxHuO5  [M=H]  609.179 8  -2.621  302.073 5.301.070 2 i EES
28 12147 CyHyOp  [M-H|  549.159 1 -2.126  255.064 8.135.007 0 H 8 K e # i %
29 12456  CyHn0s [M-H] 417.117 3 -1.699  255.064 8.135.007 0.119.048 4 ST EAT GBS
30 12583 CypHyO, [M+H]"  431.130 9 -6399  269.079 0 AL i 2
31% 12900 CHp0, [M-H] 2550650  -0.727 153.017 6.135.007 0.119.048 5 Hi% i
32 13448 CyHOq [M-H| 285039 3  -0226 269.039 9.241.048 3 FNE i 2
33 13458 CypHi0,  [M+H] 463157 0 —-6.204  301.105 0.167.069 3 Eiihts EES
34 13468  CyHp0s [M+H]" 285073 9  -6.454  270.050 4.253.048 0 Tl 5 Y ES
35 14173 CxHu0,  [M-H]" 593.185 2 -2.161  285.075 5.270.052 2 Ho 1 17 S
36 14220 CH0, [M-H]  267.065 0 -0.694  252.041 5 TEAR AE 2 T W] 4 S A W2
37 15059  CyHp0s [M-H]  271.060 0  -0369 177.017 6,151.001 9.119.048 5.107.012 1 M}z % B
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JP5  TR/min 43T KWEF  WEE/(m/2) 3R /ppm R 5 T (m/z) A Nes
38 15755 CyHyOy [M-H 723211 3 2476  417.117 2.402.093 5.387.069 9.359.075 6 natsudaidain-3-0- fES
HMG-B-glucoside
39 16026 CisHpOy [M-H|T 983445 9 2375  821.3943,645.3605,351.0553,193.0037 HH Y A3 By
40 16814 CoHgOy [M-HJ  837.388 2 -2.540  485.3273.351.0553,193.0337.,175.0230, R R B ES
113.0226
41 17000 CyHyO, [M+H]* 3731259  -6.109  358.1019.343.0789 R 2R S 2%
4 17028 CsHp0,  [M=H] 255064 9  -L119  153.017 5,135.007 0,119.048 4 FHER GRS
43 17261 C¢Hp0,  [M-H]"  267.064 9  -1.068  252.041 4 TR A R B ] 43 S A A B
44 17734 CpHOs  [M+H]*  301.105 1 -6.477  167.069 3 iR e ES
45 18062 CullgO, [M-H] 819378 3  -1.784  351.055 5.193.033 8,175.023 0,113.022 6  H #&F E2 =ik
46 18.106 CoHgOn [M-H]  837.387 9 -2.898  351.055 4.193.033 6.175.023 2.113.022 6  FIHHR =ik
47 18197 CxHyO;, [M+H]  373.125 7  -6.645  358.102 3.343.078 9 1 K Z WU Sk B2
48 19074 CoHeOn [M-H|  837.388 2 -2.540  351.055 3,193.033 9 Fo A H =i
49 19.118 CiHuO,  [M+H]  271.094 7  -6.586  161.058 7,137.058 9.123.043 4 i R 2
50%  19.144 CoHgO,  [M-H 821393 6 -1.812  351.055 3.193.033 7.175.023 1.157.012 6, H¥Hi# ik
113.022 7
51 19.156 CyHi O, [M+H] 471344 0 -6.124 453332 6.317.208 8.235.167 9 HFRRIR RS
50 19498 CyHyOs [M+H]  403.136 1  -6.559  388.112 7.373.089 3.355.078 6 I W5 e 3% LB
53 20110 CoHgOs [M-H[ 807413 5  =3279  351.055 3.193.033 6,175.023 2,113.022 6  H & B4 B2 =i
54 20264 CoHeO, [M-H] 823406 0  -2.112  351.055 1.193.033 7.175.023 3.157.013 0, H & [ 4 S 49 ik By RS
113.022 7
55 21.095 CyHyOs [M-H]7 355117 2 -L168  229.085 5.126.022 6 LRiRT i 2
56 21.158 CyHy0, [M+H]" 373125 6  -6.913  358.102 1,343.078 8 Rt g R H S A A GBS
57 21220 CyHu0, [M-HJ  367.116 9  -1.947  352.093 5.309.039 1.297.039 1 WEACP T REBOKE LR w2
58 21.801 CuHeOs [M-H 805399 0 -1.859  351.055 5.193.033 6.175.023 3.113.022 6  HHZAF C2 XS
59 21837 CyHgOs [M-H]" 353101 4  -1599  298.046 7.284.031 2 T R R B2k
60 22321 CxHkO, [M-H] 353.101 3~ -1.882  285.111 8.125.022 6 S5 2 T EES
61 23063 CaHsO; [M-H  365.101 2 -2.095  307.023 4,295.023 4 R EES
62 24122 CyHsOs [M-H 353101 7 -0.750  298.046 8.269.044 3 HET L BT 2%
63 24803 CgHx0, [M+H] 277214 5  -6.156  149.131 4.135.116 0.121.100 6,107.085 2. /\ Rk U4z i 10 12
93.067 9.79.054 3
64 25386 CisHpO;  [M-H]" 295226 4  -1.258  227.215 9.195.137 4 13- 59,11+ /\ Bt W5 TR i i i
L% FoR X LA
3.2 A AAREE L 1 B B B AN CH, M EK ., EERAGY C WA EIE R &H
321 EEEAEYIEEE M AR A ARSI SER A BRI B BRI EE B T RNZ SR B R S E

YOE T 34 A EERALE Y, RO 2 5O
iR 2 i — 2t il . AR M L&
0 BT 1A — S B S A L SR A R SR A S W Y A
PR R e S A LA SR AR
T, TE BT S BE AR AR A S, B
A e B B B TR R e R G 32 A T
XA C B A A RDA Zi# UL & CO.CO, . H0 .C,H0
SN TR EA AN T T Skt

HAEERESZMME, UIED 22 IBIHET58T 1%
4%%%ﬁﬁ%’ﬂﬁft??ﬂ¢ m/z 417.117 1 [M-H]-
(953 1 85 1 0 il ] Xealibur #0535 H 4y 7
j@cﬂHnog,iMcé%E:ﬁJﬁi%@EP%%eﬁ%
AT B0 & R R B m/z 255,
B AT TR R B T B S oC i R B
RDA Z# I L&A A IR B 1 miz 135 F1&

A BHEERE T m/z 119;m/z 135 Al m/z 119 &
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— P AR RS R P B A A o
BT miz 301 A m/z 300, Fifi Ji B A% 5 74k 22 54
fift B m/z 273,271,255 179 151 %51 | 85 1 0%
SEG AR Ay T i AR AR S 0 B DL R A
FHOE TR B AL S T
3.2.2 AMURISAL G Y % MR AR
Y T 10 MEHILREMEY , ZBEWERE
TR RE = A e T A T T 2
P S R 3 LSRR L AT I 2R A A TR IS
B RERLSE T 25 £k CO, H0 25 /Ny 1057 g
I 2 505 A HLIR 28 W43 AR R TN 2 2k
YRR BREAEY ., UIEYw 9 Nl %ks
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W | F R A R X 43 I D L 47 20 CgH O,
H GO 1 B Y BT miz 191, %R
BB Ry SR IR AR T i R A R A T A 3 —
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o}

miz 417

m/z 255

S FZERR G 2 e R KK & —4F H0 Bk
PR B w/z 173 R G5 1] e 1 B8 mo/z 179,
T2 B T VA Ay TR R T SR A5 B — 43 il R K i
BRI R K — 4y F CO, 1S BIWEH B F m/z 135, 45
BN A>T i AR, S X B DL A A
JESCHR B EAL A Y 9 R e JE RIS HL T S
TULIE 3,
323 ZiERI AWK E KRR AR
BT 10 DFFEUR bR TR = O H R R 2 AT
AW, WAL G WA T i BRI T B S KT
A JCH TR FOBE R R, B S 1Y 0 & E RDA 2
fift LK RACFE B A B A D E A3
T BRI 5 & AR S K R L E A E
PRI B -0 IR 2R A0 A B B AR T i g B
iR 5 AR AR 1) SRR Ry B TR IE B R UR
() R R AE LA AT ST R o

PAUH w2 R ), iz A& e g 7R U 7 A
821.393 6[M—H] 1Y 73 ¥ &5 1 U | BT Al AH 6 20 7 Jox
HHED 2 T A CoHepOe, He 8 T AL T Y —
ST R Ll B R 0 B T8 m/z 351, %0 T
B H B R W L X T R TR U — R A A
R TS 2 %% s | I Ty SR8 T ) A T T e R Ak 25 S i 4
] = 7 BE 0 — G A W T R AR T BT m/z

HO O—r
194

o}
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o -CgHgO

e e
—
. oH | -2CH, OOH
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) o) ) HO, H HO_>-OH HO >-OH
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193 %0 Fr 8 Ak S ik JBRISE) m/z 175,157 LA
Feii FRER) mlz 113 S5 i R R B miz 351,
193 1 113 A IAE R 2Rk G W7 i s 7R 1Y
FRIEES 7 H AR LR E B TR A9 9o 151 4
BEA AR B 5 B TR IE B T
7 823.405 5 [M+H|Y 43+ 58+ | H — 9 i i [&]
B IR B B TR B m/z 471, B S TR
L0 H0 73 35 F MR B m/z 453,1%
T B T RS BUR IS 2 mvz 407, RN C 3R & 4:RDA
B AR Z 2 FLRYBE R B 106 m/z 471 453 7] LA
VE R A& e IE B TR IR B 2020,
B AE B RS T RNE B TR T 0 T A 3k A D
4 185,

3.24  HABZAbER A e BR RO B
MR BT 2 5 O ORI 3 A B ek 2R (fk
S 812 F116) 3 MEEHR (LG 1.2 F1 3) .2
ANEIETRA (LAY 4 T T2 DEIRR I (&
Y163 F164),

4 Wit

w24 99 57 4 5 1 Bl 45 COVID—-19 1% 1 7] & 4%
HEAE, 2 5 0 3 R R S R i 2 A
PSS ML LYW R e 0% = 2 = )
P 16 A D PR R AT 0 B 48, LC-MS A A =
Sy B RE R R R R R A PR A A LA

Y5 Ty R A MR, T RUTE R I ) A A2 2 Ak
FIr AT EME AT o AT E 5 ST ) R B 2
7 77 B UHPLC-Q-Exactive Orbitrap MS & 4 43 ¥t
T AR S IR LE 8T R 1B I
R AH O 43 F B 38 T Xealibur 80P RAL S D
(5372 A T T R o B R iR AR,
254 PubChem MassBank Metlin . Human Metabolome
Database(HMDB) 55 45 [ , LA & 225 AH 5 STk, ##E
TG W Skl AT S 30X ) w8 ek 2 5 7 A2
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