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Chemical constituents of different parts in Clerodendron cyrtophyllum herbal
material
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Abstract: Objective To systematically elucidate the differences in chemical constituents among the roots, stems, leaves, and branches
of Clerodendron cyrtophyllum and deeply explore its potential resource utilization value, providing a theoretical basis for standardizing
its medicinal parts. Methods Ultra performance liquid chromatography-quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-
MS) was employed to acquire high-resolution mass spectrometry data, elucidating the chemical basis of different parts from C.
cyrtophyllum. Multivariate statistical analyses, including principal component analysis (PCA) and partial least squares discriminant
analysis (PLS-DA), were applied to identify differential chemical components and screen characteristic chemical markers. Results A
total of 40 characteristic chemical components were identified, encompassing structural types such as flavonoids (17) and
phenylethanoid glycosides (11). Differential analysis revealed that the overall expression level of metabolites in the roots was
significantly lower than that in the aerial parts, with down-regulated metabolites predominating. Differential compounds between roots
and aerial parts were screened, including eriodictyol, 5,8-dihydroxy-6,7-dimethoxyflavone, luteoloside, naringin, cirsimaritin-4'-O-f3-

D-glucopyranoside, cirsimaritin, and eupatorin. Conclusion This study systematically reveals significant differences in chemical
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composition among the different medicinal parts of C. cyrtophyllum. Based on the generally lower compound content in the roots, it is
recommended to prioritize the use of aerial parts for medicinal harvesting and application to minimize root utilization and promote
sustainable resource use. These results not only provide important chemical evidence for establishing quality standards and rational
resource utilization of C. cyrtophyllum materials but also lay a solid foundation for in-depth research into the pharmacodynamic
material basis of its different parts and subsequent development studies.

Key words: Clerodendron cyrtophyllum Turcz.; metabolomics; UPLC-Q-TOF-MS; eriodictyol, 5,8-dihydroxy-6,7-dimethoxyflavone;

luteoloside; naringin; cirsimaritin-4'-O-f3-D-glucopyranoside; cirsimaritin; eupatorin

HMUBFERETHHERNBEYD KT K
Clerodendron cyrtophyllum Turcz., J&TI&MHEAK,
MAKE fEs RN, PERRE, BIE AR
TN 111l Qe SR =R i = R N L=
BB MRS L i 2R SRR S AE . BRD
FHAEBE P X 2R 00D R H 254,
W T B a R AR G AT VRS BB A L IRAT
PECTIW 28, BRIRTTH IR AR IE ) <8 254,
WK E RIS I EL KRR S B VR A A A IS
HIERBIETT , AT T 703 B B I E IR I4E
FIE AN AT B R Y S R 2R

HAT, ST 2 ALk, ANFETs
PRUEFEAE T 0 AR TP 2 ARt 28 =)
S CELPR T FR 2500 MU LT ) 2023 S hie &7 bn
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DA ARSI B & RS e P S T 42tk

AT 50 T v RSO £ B - DU AT - R AT I [
B (ultra performance liquid chromatography-
quadrupole time-of-flight mass spectrometry, UPLC-
Q-TOF-MS) iR, Si& WA Y, KRGk
AFR 2= B AN 245 AT AL A AR )
Z. WitiEBHER M. E 4 (principal
component analysis, PCA) Fl {7 =3 51l 73 #r
(partial least squares discriminant analysis, PLS-DA)
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ACQUITY UPLCTM HEt Xevo G2 Q-TOF Jii
IR (£E Waters A 7)), METTLERTOLEDO
Ji%y 2 —HFRKF. METTLER TOLEDO +/i%r 2
—HTF R BRI 248 EilEA R AH])D, Millipore
Simplicity-185 B4l /KX (3E[EH Millipore A7),
BRI R EEER AR, LC-
4012 B B O CBP R R A TR A
F]), DTC-15] B BY8E 75 e iE BEm L R E A
BRAFD.
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PN EFEAREGE B IR 1. XEREMFEARLE
ITTALEE, RS KIGTEREA, DA A 1
Pvb. IKAHRIRFE R FEME LB &2
A8 56 AT 8 . 2 AT v 24 T ke I+ 5 5 40 B i R
Y KE AR C. cyrtophyllum Turcz.

X LR (LS AOSHB190644, Jii &4y
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TR (35 111530-201914, FiE30=95.2%).
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Table 1 C. cyrtophyllum samples collection information
HY S KW A A KU K a5
1 2025-06-22 JTARA R -1, 210 A1 M1
2 2025-06-22 JTRABIRE R -2, 220 K2, -2
3 2025-06-23 JHREBERER -3, 2%-3. F-3. -3
4 2025-06-23 JHRBERER -4, Z£-4. Fi-4. H-4
5 2025-06-25 ITEEH R BRI R B -5, Z£-5. F%-5. -5
6 2025-06-25 ITEEH R B YR X R B -6, 2£-6. Fi-6. -6
7 2025-06-26 IR B R X ST WR-7. -7, F-7.0 -7

TR, 1E 60 CHAMFTHT: B
(R it FH e 3 RE AL 78 0 M i, iAo Al it
200 HFrAESH, WRORABES—; ik im 5 kAR
PTG TR B, JEE TR %%
A7, DL fa gt i .

VA3 5 B G AN R AL ATHT R, ik
ERREAR (G 6 50%) £103g, B 15mL EOE
N 10 mL70% FEEE W, BT s shik e >
I EHATIRSY, %, IR T AR 30 min (300
W. 40kHz), #AJ5HMNENRK TR, LL 5000 r/min &
£ 10 min, F 0.22 pm RV 2SR iEds el fE,
ISR PE L N 2 mL TSR, TN 4 CIRAT
2.2 XPHRSARIIEI A o RS B PR e B L
. OHITER, BT, BEMTRRE. BRE
R PRI R-T-O- M E PEE XTI 2 4 mg, FF
£ 25mL =i, ISR HEE R EZE, &X
MBS IR BN 0.16 mg/mL, HERIERE 2mL
FREE R, TN 4 CORAT
2.2 UPLC-Q-TOF-MS & & 4
22.1 k%M @ikFE: Hypersil GOLD aQ (100
mmX2.1 mm, 1.9 um); WaIM: 0.1%H ER/K%
W (A -fiE (B)s BEEESEME: 0~0.01 min, 10%
B; 0.01~8min, 10%~25%B; 8~13min, 25%~
32%B; 13~20 min, 32%~45% B; 20~25 min,
45%~55% B; 25~27 min, 55% B, 27~30 min,
55%~10% B, 30~33 min, 10% B, 1AFiE 0.3
mL/min; #£i& 35 C; #FEE 1 ul.

222 JRIEKM R HEBIE S A S TR
(ESI) #H47. HAREEHEIEE N m/z50~1500. H A%
ZHRBEWT: BEBREN 22KV, HEFLHBEEN
40 V; BRI E A 350 C, AR E A 500 L/,
HEFLSIREAN 50 L/he NIREUL SIS R,
KRR (20~50eV) K4 MS/MS B F

W, AR B, EERERE SR
Leucine enkephalin 4T SZH T EARHE

223 HdEAE X%HF UPLC-Q-TOF-MS 1447,
FIFH MSConvert #4-H4 J5L 46 ot i 25 17 4y i
(1. mzML ¥, PABR R B (1 He 25 1 5 Ja 2 b 3
fERIME; A MSDIAL 4 (JRA V5.1.230807)
HAT AW AR E S 2 ngit . ZEA
AT RBERI B AT b D IR, LRI fR BE I (A]
RIE W FF. BT Mo #E S EdR ik &8
Y s VTR — DL SRR . St AR A B
G, RS EER R, Hrh S AR
MITEAE S ARSI VI 4A o &R 22 i R E N
1 X 1075 Jyidh— B il b 35080 , 4 A2 5 1) B b
e RILYE AL W& Chitps://cloud. metware.
cn/). fEMFE b, BRI PCA, RIHIALIRIRFE
A TE] [ HE AR 2 S S oy e, SCE B P R
PEEL. FESLEAL b, #F—2RH PLS-DA, {ER—
R B £ 081 )77, PLS-DA B R Kk
SRR R A 0] 22 A5 08, e 43 B A 5] 231 1)
BA B TTik e = AR .

3 #R

3.1 A[EIERLAY UPLC-Q-TOF-MS f&i[E]

FIF UPLC-Q-TOF-MS 7E 7 B 7R R, RHL
TERIATEM R Kok ZE AR I 1) kg B 1
mEREEWE 1 s, YDA ITERE, A
8 FR s B IR AR REER. A
W ] RN B o S A AR TS B, 75O B I IR] 2.0~
32.0min PN, ATWLER B 4L H 3 B A i 1) ik 1 1
Peon H AT RE 2 2 KA MIEHEY) IR ) R A S
AEERAL . AR B R R BEE IE(E R, 5
T 2R I HH A ) {3 B e 1) B 0 2 O O R R,
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% N EN RSV PO N TR R A o)l ESI TN RER?I o g =



F8 B 20255128 $56% B248  Chinese Traditional and Herbal Drugs 2025 December Vol. 56 No. 24

= 8899 »

37
12
16157 3720 36
2~6 :i 2313
] 117 1 ~as)| 30 35 38
1

2

51
14 18~20 V7 !
2~6 1 18~20, _o0a1 41
Mg 1o, i 1j 2 E327M 2A9H31 ?4 36d 38 40 [43] 46
1 .
12 =
0
~4 1419~20 46
67~913 1l |y [P82931—3 36, 37 38 39 '
12
i
1 39
46
4 18~20 40
6 7 1426 2g—2931~33 3637 4243
o s 16 24 32
t/min

1 HiaEHHARSUNEESFREIEE

Fig. 1 Base peak ion current chromatograms of different parts of C. cyrtophyllum

/b HBARAE 5 50 M IR Tk B AR, S
UAAEHIIAEIX 2 AN EBOL AR BRI R, 3
TEEEMYID SRR, iR T B E K
ARG =T A FZ B P AR S Akt
Je SR KRR 8 AL BRI AL A 2 B e L E
B IR R A R TR s iR A 7 B i 2
A
32 UERSLETEER

H— PG IINE RS FRE, S0
E T 47T MUED), e AT 40 M. BT
EVRPIEAGE R, BB (). 7 TET
([M—H]). FEHRGAEL (n2). 7R BAET
(MSMS) PLEALEYZNSE, W3R 2 Fis.

HRE G U R T B A
P EO-121s 3 —JB R A SciFinder 22 ARK ¥ 5 DA K
MS-DIAL #A4 B 5 B PR AT R gk & 5 Hot o
Fri201 FRIl A2 o G ds 22 ARG
W, 2 AR RIED, 3 N EHREEY,
2ANH MBS B, 2 ADNINEERGEE R G, 2
MR RWED, 1 ANEREED), 3 NHABSE
EY
33 MEEHEINEE

B 11 — RS T 77 BT8R m/z 653
[M—H], #EMAER> B A 654, H ik Kl

SRR B T miz 621 [M—H—32], B A5 T
BT, HEE ((OCH)) 54z H #ff, k%
CH;OH (HE) JEH o & 7ig. MRIEFE Sk
PR SSRGS LG, HIWTE Y 10 R

AW 12: — TG IHESD T35 T8N m/z 623
[M—H] ", HEMAEX 77l ER 624, H ik K
SR S m/z 531 [M—H—92], BN 1
RN, BNHERE 567> (CoHs04) 2 i 2 (252 CO.,
44) FJRaR380, R%E 1 MARFER CHLO 525
BT, mAFEL 92 AR ARAEX IR XS, A
Witk &9 12 MBS .

WA 13: — RS RIHES T 5 T8 m/z 285
[M—H] ", #EMAXS 7 286, H 2 mi &
HILE R 3 T m/z 257 [M—H—28], Bl fEs 1
R T, C ¥ RA Retro-Diels-Alder (RDA) i,
K% CO Ja i H ol s 1. HRARRE S RIE LS
SCHERXTEL, HENAL S 13 MR B E R

WA 21: — RIS RIHED T BTN m/z 461
[M—H] ", #EMAEXS 77 462, H 2 K
SIS W m/z 299 [M—H—162], BIN4E
TR, KAEBBRKEL, %EEK COx (44), AR
JBRAR R TR, B3R i ) R T4 i — 20 5 O it e m
(CsHsO4, 1200, 2l BRI FR M E K
162 JG B TR B 10 . AR STk 2 21 At R
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Table 2 Identification results of compounds in C. cyrtophyllum samples by UPLC-Q-TOF-MS

. ) m/z W% I ; "
45 trimin EY pa” . (X1 AR ERRL YIS "%
1 084 2-ZEEEHEE 6652058 666.216 0 -343 CauHsOw 503.1549,383.1078,  KzZEHE 4+
T 179.0351
2 096 ZETR 191.0543 192.063 4 -6.16  CiHpOs  128.9996,114.9843,  HHLEEZ +
1109898
3 128 MhZ 285.074 7 286.084 1 -533  CyHuOs 267.0084,239.0351, ¥R +
211.2210, 165.016 9
4 134 XHR 287.0777 288.063 4 732 CssHupOs  151.0531,135.0237,  #Wi% +
125.0415,107.036 5
5 139 ER-HEEER 2791217 280.1311 -526 CisHxOs 169.0664,150.0219, A% -
126.9 837, 108.004 8
6 158 AKEETH 4471051 448.1158 629 CxHnOs 284.0853,271.0573,  #fEE +
269.1112, 151.991 3,
113.006 4
7217 HEY 417.1181 418.126 4 -091 CauH»0s 383.0423,255.0642,  #Wi% +
207.7210, 153.0250,
1350250
8 265 METMIME 4571361 458.142 4 -344 CxHxO1 163.0199,119.0306  FMERTIA -
&Y
9 290 UIHFERIGHEEC 4731279 4741373 -325 CuHpO; 179.0137,161.0065,  BiRH 2% -
Bl 135.026 2
10 343 244-=8¥— 2570797 258.089 2 -6.23 CisHuOs 161.0017,147.0129, % -
ABHR 135.0240,121.011 6
11 535 %EHT 653.212 3 654.216 0 644 CaxHxOw 621.1890,179.0097,  FKZEHE  +
161.006 8, 135.022 3
12 564 FEHYE 623.2023 624.205 4 766 CooHaOis 531.0530,461.1539,  #ZEHEK +
161.005 1, 113.006 5
13 609 AEHZ 285.038 2 286.0477 -573 CusHuOs 257.0249,241.0377,  #HEX% -
217.1188,175.010 3,
132.9950
14 651 REMEH 623.200 2 624.205 4 429 CxHxO1s 531.0530,461.1539, HKZEBHEEX 4+
161.005 1, 113.006 5
15 662 T A3-a-L- 606.2000 607.202 7 860 CaxHsOw 445.1440,179.0146, KZEHE 4+
W B A 161.004 7
16 675 RFTHME-3-0-L- 6061992 607.202 7 728 CoHsOw 4611491 1630177, #HZEHE -
G B2 145.009 6
B
17 688 91013-=fJ 3292347 330.240 6 598 CisHauOs 249.0975,229.1154,  HzZEHE -
+ Bl 161.079 3
18 688 &N HAMGERE-4-0- 5212057 522.2101 6.68 CopH:On 359.1381,329.0593,  HAhk +
B-D-TI %I B 1 249.1015,161.004 8
19 705 R CHARF 6362080 637.2133 417 CaHyOs  461.1712,193.0297,  KzZEHE 4+
iafes 175.016 6, 161.005 4
20 745 FEREC 637.217 4 638.2211 6.63 CaH:O1 329.0542,179.0201,  HKZEHE +

161.006 2, 135.025 3
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x2 (8
. , m/z fiZe S , -
B tmin LAY S el (X109 ArX BTERA S w2 M
21 770 FUfRRIE-7-0-%  461.1430 462.1526 -367 CxHasOw 299.0335,284.0324,  #HEAX% T
faia 241.0512
2 174 mEFE-8HE 4750833 476.0955 -898 CxHaOn 299.0430,2840164  #HW% - - - 4+
TR
A T
23 790 AT F 487.1414 488.1530 -756 CaHsO;m 179.0094,1350248, #KoEH - + + +
161.0012 e
24 808 MEEIHIEK-6-0- 4911156 4921268 -6.66 CuH.On 476.0896,329.0529,  HiAthZk - - -+
RS 313.0190, 161.001 4
E%A
25 811 HHEH C 591.212 2 592.215 6 761 CaoHxO 343.0684,179.0124, (K zZBH - - - +
161.005 3, %
26 849 wiRIETC 783.2773 784.279 0 793 CspHgOn 349.1880,193.0317, MmEE® + - - -
175.021 9, R
21 872 #ifE-4-0-p-D- 5051375 506.142 4 588 CouMsO1 448.1018,368.1418, FMfss - - + +
I 7 257.0337,207.0480  #H%
28 8.87 fHifiRit 651.233 7 652.236 7 748 CauHuO1s 475.1804,329.1032, % zE#H + + + +
1930321,175.0211 %
29 953 K 521.1283 522.1373 -2.19  CauHxO1m  475.1211,313.0575,  #HEA% + + + 4+
283.009 2
30 1007 KA 551139 3 552.1479 -128 CaHsOw 343.0696,328.0447,  #E% - - -+
313.0211
31 1140 HiWERANF 3130734 314.0790 720 CyHuOs 300.0429,295.2249,  #HEik + + 4+ +
ik 277.196 3, 298.029 3,
283.006 8
32 1178 EEFEFR 3430831 344.089 6 406 CisHisO;  298.0316,283.0065  #H% + 4+ 4+ 4+
Fiafe 269.026 0
33 1256 9,1213-=§¥  327.2166 3282250 -144  CigH20s 229.1138,211.1245  HHEE + + + +
+ \B-10,15- 177.033 4, 145.005 3
ZIHE
34 1274 582-=¥%-6,  329.0654 330.0740 -198 CyHuO; 314.0265,299.0061,  #fH% - -+ o+
7-C R HE 284.014 9, 256.019 3,
i 199.0198
3B 1316 HAREHE 329.052 7 330.058 7 577 CiHuOw 299.0061,284.0117,  #HEik + 4+ 4+ 4+
271.004 2, 199.018 4,
133.0105
3% 1542 HiEE 313.0705 314.0790 -203 CyHuOs 298.0341,283.0083,  #Wi% + 4+ 4+ 4+
2550111, 162.983 7,
117.0139
37 1606 FEHE 343.0836 344.089 6 551 CigHeOr 328.0439,313.0196, ¥ + + + 4+
297.995 0, 269.999 3,
1320017
38 1818 KA 331.2357 313.2522,215.1050,  #FHZ% + + + 4+
185.098 3
39 2128 KA 3311788 332.1835 962 CiHsO7 313.1680.301.1656,  #Hi% + + - -

215.0527
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. , m/z fhiZE I , o
%5 tr/min EY S el (X109 AR ERRi e S A
40 271 K 313.2270 277.2042,185.0988,  fgpizk + + + +
127.094 9
4 842 FET\B=M 2932127 2942195 376 CiHx0; 249.0517,191.0108  HHEBE + - - -
[
42 2369 57-"FE-2'4- 3150853 316.094 7 -471 CyHis0s 297.1431,182.9916,  #HEA% + + - -
ZREECE 166.850 6, 152.975 3
S
43 2378 MiLH 579.174 9 580.179 2 620 CouHpOw 4593391 3132220,  #Ei% - -+ o+
271.2110, 235.087 1,
182.992 2
44 2443 HIHBZEM 299.089 8 300.099 8 -691 CuHisOs  301.02999,284.0148, % + + - -
261.0231,167.016 1,
152,557 9, 134.041 7,
1200223
45 2458 1-O-FifigHi-2-0, 555.2865 556.291 7 486 CxHweOuS 311.1556,299.0287,  HuEEx + - - -
3-0- T gk 224,998 3, 164.966 5,
b 152.976 1
46 2504 KA 455.1743 456.184 3 -458  CisHxO13 HAnk + 4+ 4+ 4+
471 2573 K 581.1315 582.137 3 354  CauHxO1 279.2155,224.9884,  #fHA - - -+

164.966 7, 148.967 3

MR EERT + GRD M= (RARAE D, ZE TR E .

*Confirmed by comparison with reference standards. + (high) and — (low/not detected) based on relative peak area.

dnn EEXE, HEDAE A4 210 IR 2R -7-O- 0 S e

AW 25: — TS HIRES T 55 TN m/z 591
[M—H] ", HEMFDX 7R 592, HZHiskE
HEUREE S T m/z 343 [M—H—248], BN
FHRAT, KA TR MBI EH, KkE
C1sH1606 N SEESE- M 70D 5 1 TohE A Bs
TFUE . FRHEAE SR B 5 SCHERAT L, Wik &4 25
N B C.

&Y 35: — TS RIHES T35 T8N m/z 329
[M—H], HEMAEX &4 330, H ik Kl
HEUE B T m/z 299 M—H—30], B N6 7
BT, AL F AR 5 180 10 L 75 5K Diels-Alder
R EHER R, Fk CH0 (30). HEHESCHRN L
JOOF R B2, W& 35 AER R E4 %

WA 36: — TG IRES T2 T8 m/z 313
[M—H] ", HEMFX 7 iEA 314, H Rk
SR B T m/z 298 IM—H—15], B NHE T
AT, BR1ADFEAHRE (CHs, 15). R3EL
HROGT b B s HE i LR 230, I Ak &4 36 S HiT B 3R .

WA 30.37: —RTRE IHES T B8 TN miz
343 [M—H] ", #HEMAEX T B &N 344, H 0

Tl 2 B A U m/z 328 IM—H—15]7, BN
AT, HHEE ((OCH:) SiEidHRER
CHs, ApiifasE M H IR B 1 [M—H—CHs]
PR SRR L2205 FR L LG, PRk 59 37 N
B, LS 30 B S 37 AL, (HETk
AW H AR

34 ZRGISHR

34.1 PCA AT B F 1N A FFAL gL
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