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Comparison of the chemical constituents from the fruits of genus Chaenomeles
based on LC-MS/MS and HPLC
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( Shandong University of Traditional Chinese Medicine, Jinan 250300, China)

LIU Jing-bo,

ABSTRACT: AIM To compare the differences of chemical constituents from the fruits of genus Chaenomeles.
METHODS The analysis for component types by LC-MS/MS was performed on a 30 C thermostatic HALO C
column (2.1 mmx100 mm, 2.7 pm) , with the mobile phase comprising of water ( containing 0. 1% formic acid) -
acetonitrile ( containing 0. 1% formic acid) flowing at 0.30 mL/min, and heated electrospray ion source was
adopted in positive and negative ion scanning. The content determination for 12 active constituents by HPLC was
performed on a 30 °C thermostatic Syncronis C,; column (250 mmx4.6 mm, 5 pm), with the mobile phase
comprising of water ( containing 0. 1% formic acid) -acetonitrile flowing at 1.0 mL/min, and the detection
wavelength was set at 280 nm. PCA and OPLS-DA were used to determine the difference components.
RESULTS A total of 50 components were identified from the fruits of the genus Chaenomeles, with 12 active
components showing significant differences in content. C. velutina has the highest variety and total content of active
components, with rutin, chlorogenic acid and epicatechin serving as differential marker components to distinguish
plants within the genus Chaenomeles. CONCLUSION The five plant species within the genus Chaenomeles
exhibit significant differences in the types and contents of chemical components in their fruits. However, whether
these differences can serve as a basis for their application as herbal medicine still requires further in-depth research.
KEY WORDS: Chaenomeles sinensis; C.
constituents ; LC-MS/MS; HPLC; PCA; OPLS-DA

speciosa; C. cathayensis; C. japonica; C. tibetica; chemical
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2.1.5.2 WSSy ISR A A v
WAy KT, R, ool feit
—FE4 H,0, CO, C,0, /N1, B,
L& 30 R BT, RE N 16.75
min, YE5rF BTN m/z 609.146 1 [M-H] , i
W F BT m/z 301.034 9 [ M-H-Rha-Gle ], 454 ¢
MR [21] #GE, HEWHEHSE ST G 32 fEfE
THATF, HEEA 16.78 min, HESTE TN
m/z 463.088 2 [M-H] , W #HEH B T m/z
300.027 5 [ M-2H-Gle ]~ 271.024 4 [ M-H-Gle-
CHO ]°, 255.030 0 [ M-H-Gle-H,0-CO ],
151.003 6 [ M-H-Gle-C{H 0, ], 454 SCHk [22]
il HEM 4 22 Bk kG 36 18 B 115
H T, REEWIEN 17.21 min, HESTE TN m/z
447.092 8 [M-H]™, I F ¥ m/z 284.032 5
[ M-H-C,H,, O5 ]7. 300.028 1, 255.030 O,
227.035 3., 151.003 6 [ M-H-C,H,,0,-C,H,0, ],
54 OCHR [25] E, HENH M ARBEHE; LA
Y 33 T, AREEEICY 16. 82 min, fE
BFE TN m/z593.151 0 [M-H] ™, HIEHEHZ

T m/z 473.105 3 [ M-H-C,H,0, ], 297.451 0
[M-H-Rha-C,H,0, ], 454 Sc#k [21] 4R, #E
WA HAAT

2.2 FRSEEMNE

2.2.1 XSRS 12 R RR LGS E, ORG
FRRAE, P EEVS AR, B A B TR 0. 090
mg/mL . JFJLZERR 0.217 mg/mL. # 45 R 0. 180
mg/ml | LR R 0.219 mg/ml [ 2% JR R 0. 193
mg/mL . WMIMERR 0. 205 mg/mlL, T 7R 0. 108 mg/mL .
FILAE 0.093 mg/mL, 7T 0.208 mg/ml, 4%
BEH 0.202 mg/mL, AREEFH 0. 848 mg/mL, H 4
1 0. 098 mg/mL B, ENFE,

2.2.2 XAl Fo<2.1.3" I

2.2.3 3E&MF Syncronis C 35 (250 mmx
4.6 mm, 5 pm); FEHAHIK (& 0.1% W R)
(A) -ZIE (B), BEEEVEM (0~15 min, 5~13%
B; 15~28 min, 13~15% B; 28~48 min, 15~20%
B; 48 ~ 65 min, 20 ~24% B); A E & 1.0
ml/min; HiE 30 °C; &K 280 nm; FERE
10 wL, HPLC faig & UL 1,

B

5 10 15 20 25 30 35 40 45 50 55 60 65
t/min

510 15 20 25 30 35 40 45 50 55 60 65

t/min

TE: GPAARIN, ZP R ARJK, MY JEMHARIK, RBAHHAKRIK, XZ HIGHAIR,

LBETmR 2. BILER 3. BElEm 4. @R 5. BREERR 6 MR 7. THMR 8. RILEKR

245z 12. B4

1. KRBT

9. BT 10. 4

1. gallic acid 2. protocatechuic acid 3. neochlorogenic acid 4. chlorogenic acid 5. cyclohexanecarboxylic acid 6. caffeic acid

7. syringic acid 8. epicatechin 9. rutin 10. hyperin

11. cymaroside

12. lonicerin

B1 xE&E (A), #i{& (B) HPLC &ifE

Fig.1 HPLC chromatograms of reference substance (A) and test substance (B)

2.2.4 HLHEXRFEE
VRS B, R O A R AN [ T VR B
W, FE “2.2.37 HEGEAM TR G, LIXHIR
mn STV AR AR (X)), IETHBUA AR FR (V)
AT, G5RILEE 2, RTI4S LA E 45 Y Bl
LR RILT,

2.2.5 KPR BC “2.2.17 IR X R A
W, TE “2.2.37 TGO IR E 6 W,

4024

BU “2.2.17 35 F % BR A

MEETIR, FILEMR ., Hiskim ., gEm . Rt
JER . WIMERR . TAERIR ., RILERR., AT &4k
T, ARBEAT | ZAATIEH L RSD 435124 0. 60% |
1.15% . 1.21% . 0.64% . 0.71% . 0.62% . 0.60% .
0.68% . 0.69% . 0.64% . 1.34% . 0.59% , %= H{X
TR BT

2.2.6 EEMRE  BUE — RN GE R, %
“2.2.27 TR EATHIE 6 b W, 1

BT R



2025 4F 12 H
474 12

R %

Chinese Traditional Patent Medicine

December 2025
Vol. 47 No. 12

x2 BHROSKEXER

Tab.2 Linear relationships of various constituents

&Y EIEpEES R*  &MEVEE/ (pg-ml™)
WETHE  Y=24858X-10.926 0.999 9 0. 900~ 90. 000

JFLZRRR  Y=12931X-4.6415 0.999 1
HGERR V=14 759X-0.380 4 0.999 0

1. 085~217. 000
0. 900~ 180. 000

SRR Y=23 541X-22.5  0.999 0 1. 095~219. 000
FasdJEiR Y=10 625X-11.219 0.9992  0.965~193. 000
WIMHERR  Y=35088X-17.651 0.9990  1.025~205. 000
THMR  Y=17 195X+0.178 6 0.9999  0.538~108. 000
FILFEE Y=6594.8X-6.767 1 0.999 0 0. 925~93. 000

BT Y=4818.6X-4.970 6 0.999 3
G2 V=11 088X+6.9317 0.999 7
ABEEHF ¥=7390.9X+6.806 0.999 2

HAH  Y=8646X-7.7015 0.999 2

1. 040~208. 000
1. 010~202. 000
0. 530~848. 000
0.980~98. 000

S, BN RERIERR . T R & R
i, HARRARELARR & e, PUBOR R 4
LEMEHY . ORBRREH S e w12 Fh R EE A
OEGE R, SRR E B, HAARN G &
AR, JRHENATHE I 2.93 %, 2SRk, VIR
JRE P L3 S B S AT, fdn HBAHE
2 E

R3I AMEEVRXIETEFUERNIAENEER

(mg/g, x+s, n=3)

Tab. 3 Content determination results of main active
components from the fruits of Chaenomeles genus

plants (mg/g, x+s, n=3)

“2.2.37 WS TR E, DA TR
JRLZEIR . HEr)iiR . SRR, BRsRInig . WMERR |
THEmR, BILKR., M T, &2k, KBEA,
AT RSD 43 M 3.32% . 2.65% . 1.23% .
0.61% . 1.61% . 0.59% . 0.64% . 1.15% . 0.77% .
3.18% ., 1.08% . 0.94% , FWHZFEEEMERY
2,27 REMIRE O BUE O AR A, R
“2.2.27 WURrgl S, T 0, 2, 4,
8. 12, 24 h WhAE “2.2.3” T3k 58 F SERE I
E, WSEE TR, BILER, Frakim, )7
M2, Basglsim, iR, THMKR, RILEKR, &
T B2kt RBRAY A AT RSD 47
SN 1.13% . 3.40% . 1.79% . 0.68% . 1.05% .
2.11% . 0.63% . 0.94% . 0.66% . 0.69% . 1.54% .
0.71% , RUIFWAEZEIR T 24 h WEREM R,
2.2.8  JnAERICRIAE KSRGS o S e
HIEIRES R 6 4y, i “2.2.27 TR Jy kil &t
W W, g A m A IS & O BRSO, TR
“2.2.37 WA AR E, DA E TR
JFOLAER . Wk, st ., ek, ik
M. TR, RILEKR., T, &20E ., KB
T AT X A 1m0 3 4y i A 99.35% |
98.35% . 97.95% . 98.99% . 97.39% . 100.84% .
99.75% . 100.18% . 102.10% . 99.72% . 100.15% .
100.75%, RSD 4% % N 1.42% . 1.11% . 1.12% .
2.34% . 1.68% . 2.10% . 2.37% . 2.69% . 2.11%
3.26% . 0.73% . 2.90%

2.2.9 FEOGVERUT SR RER3 A, K
JNBA YRS 12 B 2GR & B A I
LR, AR E TR, g5k, &1, 2%
o fem, AJNAUHERIRERR . WiiER . RILRR

oy BRR AR BHAN HAAMN  PHEAR

BEFER 0.0490 0.0137 0.0156 0.0194  0.0156
FULAER 0.0090 0.1119 0.1176 0.1874  0.158 7
HIERIERR  0.0686 0.1803 0.0092 0.0291  0.057 5
SEFERZ 2.9619 0.3710 2.5426 1.0521  2.8234
Bst)E#E  0.4227 0.1005 0.5051 0.1373  0.503 6
WieERR  0.1701  0.2810 0.0482 0.1850  0.059 6
THER 01286 0.0206 0.2232 0.0591  0.0680
FILFKE 0.2612 1.4135 0.1227 0.0614  0.1726
T 2.9379 0.088 4 — 0.5362  2.9017
2Bk 0.0181 0.0892 0.0920 0.0352  0.0954
AKEBREAF 0.1458 0.0737 — 0.0082  0.3096
HAH  0.2335 0.1894 0.2097 0.2134 —
MR 7.4063 2.9332 3.8844 2.5237  7.1658
0 —RR AR,
2.3 RFHEFHR
2.3.1 FRSHT (PCA) A5 ARIRE S FiAEDY)

R 12 fpEEEER S EHEESA
SIMCA14. 1 #ff, #47 TE MBI PCA 43#T,
GERTLIE 2, WULETA, H R°X=0.889, Q=
0.590, MERINTEE HA K TMAE S, AJNE S Fh
R4 H B, PR H 12 Fhis ks & R A7 AR B

EE Y=
FEER, -
7P
} mGp
4 ERB
| B XZ
SE o BMmy
©
= = M
§ O_ '?CF re-1 v2@
=l
44

1#([1]
H: GP RAIK, ZP AHE AN, MY HEMH AR, RB
HHARIK, XZ HFEHAIR,
E 2 PCABHHE
Fig.2 Score plot of PCA
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2.3.2 EAHRE/N TRHIBISHT(OPLS-DA) i A mor
T PE o & RO A SIMCAL4. 1 B F, 57 4 mRs
OPLS-DA A1 25 L L[] 3A, Hi 7] 0, A58 A 2] WMy

R’X=0.998, R*Y=0.996, (°=0.993, R* fl 0*> K
T 0.5, RUIEBAGRE A EE, ONAE 1ok, HAR
R, BEVERH 12 PR S R ZE R,
H & 3B AT, £F 95% BAS X[, VIP {H>1 [
PR T BRMR . RILER, WIENANE
TR S0 25 AR bR R A, 3 200 R3S X
KW Al OPLS-DA A& Y i ml 54, 25 5 WA 3¢,
ALRIZEOE e R E AN Q° EIR A MR LG S, B
B QP MBIEZ S A SN TR, R
MR R, g, HA MBS E, momdk
K47,
3 Wit 54iR

ARG, A FEFA R LA 5l 5 Fh
KPS, FEYE Y 50 Falsr, 4 AR
AN, BHARIN, HARIK, PUHEA R S5 & %
YT IS 47, 44, 34, 43, 40 Fh, 5 FRIK
A WA b7 R R 2R 54% , HIERE TR,
JFILASTR . Bt iie , SRR . RERRmRSE, 25
BT T 46% o Rl E 25 A R, 12 FhE MRS
AR DS AR e, HAKRREAR, HEEE
SRR, OPLS-DA ERIGH B 1 2 T, &R iR Je 3R
LA RAE AN E YR 0 22 S AR oy, P
TIREEMRARPUAMR, Hhik | buwds Shihh
AT A B0 i A BRI BT IE Y s SRR H
AHWE, bR, BowmEE, PO . B REIBE
BEig . PRIFSETE M, o H TR 2R R Y
FILARMEbUAM, biE, bk, BEIAE . R
S I R TR =R A AT & DN ) A AR %
LS RE T AFYRANEA A F G, 7F
TRIT IR G R A b AR ST

ZE TR, ATVE YR L o P g 3
B, RS R, B EENAHMN
H, NEYFES S 2ZEFHE, AT SRR LR
LA R R T EE S RGN HAL PR SRR
585 B AR IR—REAE AR BRI, A Rk Sk
WA, EARNEEYFEIRNLEE IR R HEA
IR T S,

S 3k

(1] wEREE (ChEEYE) SEZER s PEEYE.
(H=47R%) [M]. deat: Breshiit, 1974 348-354.
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{[2]

[2]

[8]

s
H

Fi

or
Yo
__;::‘"
02 0 02 04 06 08 10
. GPAARIK, ZP N ARJK, MY HEMAKIK, RB
HAARIK, XZ RPN,

E 3 OPLS-DA 545 E. VIP HERERGKE
g.3 Score plot of OPLS-DA, VIP values and

permutation test
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WREE, TEW, 28§,
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241-245; 253.
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HB T R(T]. BT 59 &, 2023, 44(19).
180-188.
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