|‘=ﬁ-—:
i i
i

it & éj % Jk % % #lg\ L AT T
; C]I1]| ----- il ".'\I|i|'
& i i | Tl <
Journal of Southwest Forestry Umversny §1m“|]|| I -.:3 11111 - ‘l”ﬂ. "m{ ‘-'i_

¥ __a-,”,-i-

AT ISR B BB IS
l ﬁj"r‘i]: m*& /jl:‘\_sﬂa
Study on the Endogenous Inhibitors in the Seeds of Celtis sinensis

Huang Ying, Gao Handong, Gao Rong, Shen Sifan

FIUAASC:

WA, AR, mtE, REUL. AN AT IR S B AT T ]. P R AR R SRR AR, 2025, 45(2):11-19. doi:
10.11929/j.swfu.202404008

Huang Ying, Gao Handong, Gao Rong, Shen Sifan. Study on the Endogenous Inhibitors in the Seeds of Celtis sinensis|J]. Journal of
Southwest Forestry University(Natural Science), 2025, 45(2):11-19. doi: 10.11929/j.swfu.202404008

TELR R View online: https:/doi.org/10.11929/j.swfu.202404008

FETT BRI HoAh S EE

Articles you may be interested in

FEHIR A FRSEBEA PR 5 R TARBR LB 52

Basic Characteristic and Dormancy Mechanism of Sinojackia xylocarpa Fruit and Seed

PURIMOl K224 2021, 41(2): 145-150  https://doi.org/10.11929/).swfu.202006032
PEGALBEX 11 AL PR 5855V I

The Preventive Effect of PEG Treatment on Thermal Dormancy of Pyrus ussuriensis Seeds

PURGARO K F 24 9R. 2024, 44(6): 21-28  hitps:/doi.org/10.11929/j.swfu.202401032
T ] VDT T BERE X PRI R 11 e i

Response of Stump Sprouting Ability to Endogenous Hormones in Hippophae rhamnoides ssp. sinensis

VU R MO 2 A2 4. 2020, 40(3): 82-87  https://doi.org/10.11929/j.swfu.201912043

B M 0T SRR o1 e S Al AR K RS
Effects of Alkaline Salt Stress on Seed Germination and Seedling Growth of Bretschneidera sinensis

PURGARO K 2F 2] 2020, 40(2): 23-28  hitps://doi.org/10.11929/j.swfu.201904017
AR R PR LT A A 11 S e e AR AR

Study on Seed Germination and Seedling Growth Characteristics of Rhodoleia championii from Different Provenances

PR MO 2 A2 4. 2024, 44(6): 29-36  https://doi.org/10.11929/j.swfu.202312035

AERRIAR N T 1 I e iV B L A S8R

Study on the Preparation and Germination of Artificial Seed Capsule for Ormosia henryi
PO R MOl R 27224, 2022, 42(3): 10-17  https:/doi.org/10.11929/).swfu.202104004


http://xnldxb.ns.swfu.edu.cn/
http://xnldxb.ns.swfu.edu.cn/
http://xnldxb.ns.swfu.edu.cn/
http://xnldxb_ns.swfu.edu.cn/article/doi/10.11929/j.swfu.202404008
http://xnldxb_ns.swfu.edu.cn/article/doi/10.11929/j.swfu.202006032
http://xnldxb_ns.swfu.edu.cn/article/doi/10.11929/j.swfu.202401032
http://xnldxb_ns.swfu.edu.cn/article/doi/10.11929/j.swfu.201912043
http://xnldxb_ns.swfu.edu.cn/article/doi/10.11929/j.swfu.201904017
http://xnldxb_ns.swfu.edu.cn/article/doi/10.11929/j.swfu.202312035
http://xnldxb_ns.swfu.edu.cn/article/doi/10.11929/j.swfu.202104004

Ha5%E W2 A E2 I N = SO 4 Vol.45 No.2
2025 4E 3 f JOURNAL OF SOUTHWEST FORESTRY UNIVERSITY Mar. 2025

KB T P B T 5

x OE SRA & B OWEL
O D0 S N 23 N K S e st U S 2 N ES P Y SN Y S Tl o Nl o o s R
R BRI PR oL, VTR BEET 210037)

WBE: RARRENEIAMATAIERA CoZIRH 0 Bk abBiAl, LB, T8 TE
Fa. PEAR, ARG EMTFOLFRIBANIZ SAMYALFR, RAgsameiE—nit
(GC-MS) AN LR, RTIph 5 AF FIRRZ A 09K &, RN AMFTES
BARK 3O AT L F A E— O IpRAER, bl L8R TEsARAe TR ARG AR AR IR, H RS A
& FELARA G i EEAR . GC—MS M fo £ Mo 28 B R, AMEAR T )R 308 20 o 28k HHLER
(BEER . ARARBR ). BE R (ARR_WEIRZWEE ) A —RRXEMR (TRLELFTR),

KEEIE . AR APTFRIR; RRAPEA; GC-MS
RESES: S792 MERPRERD: A MERS: 2095-1914(2025)02-0011-09

Journal of Southwest Forestry Unlver51ty, 2025, 45(2): 11-19. DOI: 10.11929/j.swfu.202404008

Study on the Endogenous Inhibitors in the
Seeds of Celtis sinensis

Huang Ying, Gao Handong, Gao Rong, Shen Sifan

(College of Forestry and Grassland, College of Soil and Water Conservation, Nanjing Forestry University / Southern Tree Seed Inspection Center,Na-

tional Forestry and Grassland Administration / Co—Innovation Center for the Sustainable Forestry in Southern China,Nanjing Jiangsu 210037, China)

Abstract: The petroleum ether phase, ether phase, ethyl acetate phase and methanol phase were separated
from the extract of seed embryo and seed shells of Celtis sinensis seeds by systematic solvent method, and the bio-
logical activity of these 5 phases was detected by the germination test of cabbage seeds. At the same time, gas
chromatography-mass spectrometry(GC-MS) combined with bioassay, were used to explore the relationship
between the inhibitors and seed dormancy. The results showed that each separated phase of C. sinensis seeds had a
certain inhibitory effect on the germination of cabbage seeds, among which ethyl acetate phase and ether phase
were the strongest, followed by methanol phase and petroleum ether phase, respectively. Combined with the res-
ults of GC-MS and biological detection, it was found that the main components of endogenous inhibitors were or-
ganic acids: acetic acid, palmitic acid, and ester substances: dimethyl phthalate. And some benzene substances:
butylated hydroxytoluene, may also have an inhibitory effect.

Key words: Celtis sinensis; seed dormancy; endogenous inhibitor; GC—MS
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MR ( Celtis sinensis ) AHiFt ( Ulmaceae ) #b
J& (Celtis ) I&WHIRA, T2 5040 T3 B A e 35t
B, ZBISLIM REMAE X, BHEMELR, #T
W, BB R ORI )T AR AT I
B, A —E SRR, BeAk, AR AR
LA B b AR R R, e X B 25 g bl L
B — 2 AR o R AR I LA A v i 24
e, BB RT TR 7 M s BRI TR T
FIPEFRE 5 Wb & F 5 0 4R RS, 4
X A TR 5 B ObE B R B B IR
BRI

TELE P2 RN S22 UG R 7 B E A Fil
T 9 A ala, EERRRNEBRH T § B
T, K)EPUEZF G R, (FRAMYF 2 A R
PIRIR IS, J=EBEAS TAMYS AR B H/ . g
HE ST YRR T AR AAEAE D B DL B A, 38
Al BEAFAE— i A BRAKHR o X1 P I Sk 5 208
K ( Celtis julianae ) FF AR A 322 &R &1
HAELEM R L R 2R T . SR /N 451 3 5 42 B
SRR A AP i e i P U K L S R 2RI
PR, BN AN oD B B b A7 A g e 41
HIT

T o e F 2 2 - R 2 R R BR T
ANRZFY, FEAFEAEIRIE. HE . &
K. MMEFNERSE . HEW. FULE . Y5
IEAED S WS O 4 UE S AN R - 17 A A B 2R
%, HREOURIR 0 2R N 2 — 256 T W AR
Fofr 5~ Bz vh B S A RO 5T o AR SRR
FER AN, C2UESSAATERIRIE S, SR TA SCAh
PR ol - v R A S N TR A 0 kD &R G Y
9% R A I 5K i) 30 Ao ol o iz R o S 1) 92 4
WARLE 3, Rl 45 & SO g - Bk (GC-
MS) FR, K5 4R UM rb 4 ) 9 Jo [] i 0
HAEYEYE, TR PR 9 5 PRI 22 1] 1
KF, LI R AN PRI 114 J5E A1 % i s AR I 7
TR ES%
1 #MR5FEE
1.1 RIewF At

G i A WA = VR O 3 S = B
HuAbJE & 29° 24'50.8", K4 115° 46'35.0", T
2022 4 11 AR, /KL 2 d 5 il i 22 58 25 B

R, R, BREEEMT, Wi TIEET
4 CUKFETIRAER . X A2 ( Brassica rapa)
Pl 10 Tk P R A RO B A IR A |, 4ifiE>
96%.
1.2 R\ AH*E
1.2.1  AMFR T d0 4] 4 6 $2 B

A3 BIFR BURMR 7 Ff IR S FP 5T 10 g, B RRIT
439 B F 500 mL = fH, A 150 mL 80% H
BEVA, BEFE SR EE R AR, E 4 °C VKA
Foori e 24 h, HRIBOR R =M, 1R
or. U, BOREEMOAE, HE FRERAE 2 K
PTG 3 PP IR IR R S Fh e IR R IR TR TR &
Jo ., AdFHBESE 25 &AL T 60 °C T U R 78 K R
W59 45 W E 2 60 mL, 43 14533 0.167 g/mL 1
Fofu e R VR R SOREL B, i AR 88 i i v
) 25%. 50%. 75% K1 100% )56 Be il ( 2 %1 A
0.04. 0.08. 0.125 . 0.167 g/mL) & T 4 C vk4
H A,
122 REVRE T B3 AL % A 4 & M T

BE AL TE B 100 KL A1, 0l E T Bk
0.04. 0.08. 0.125. 0.167 g/mL ) H B $ % rhi2
Fh3h, CK4 MzEMK 6 mLIZFH3 h, BiJ5
AU AR R 5 L 43500 i A2 R 58 B S8R
100 A, 310 N4bH, FREIEES 3 K, BT 25 C
JEHRIE AT, 48 h JFic A", 12hEH
BOE R ORI N 0.01 mm) & (M1
FARK N o
123 AMAF T4 69 5 B

Z EHR (R 5 XS PUES ( Panax quinquefo-
lius ) - v 30w 0 0 09 B BT % o o i) R BUR R
PR R 5E 60 g, BIEEJE 20 BT 500 mL
=, A 400 mL 80 % HEEIA WL, T
A G AR B, 1E 4 °C VKA R0 IR 2 24 h,
HFOR S sh =, (irR4 . ik, W
BRAGWAORAF, EHE FRERAE 2 . BRI 3 4
Pl IR I2 P2 W S Fh e R SR IR A e, 1 e
R RALT 60 C T EZEBEH B, 155 H Bz
B . BT RIEL L AN RN N TR ) A
BEE, SR EAWEA . LB TR
ik AF R FH AR, A i 5 2% e ASORE 4% 3 B A R
K, MAERZE100mL, T 4 C kT
TRAF
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1.2.4 B BARey AW iEENE

REHLZEE 50 K7 38R+, % & T Lk &y
BIAE) 6 mL %R 2 3 h, CK 4l LAZERKE
M3 he RS I INAE BE AR ARG FR LA A 2 mL ()
BB, B KOS, R AU
0 58 42 I 0 G IS AR 6 3 R 0L I 590 A R
Fh ¥ 50 ki, CKZLHzE4MK 2 mL. 4 10 4~ 4b
M, MAAHEEL 3K, BT 25 COLBE R T,
48 hJFic s & AU, 72 WE A K (O
B EE R 0.01 mm ) I (SRRl 1Y EARK RN .

FMAFFFPIE 60 g
80% H i i 1
24h T 31K

HER IR Bt (%)

FIIEEARIR 3

CFAEI 3 IR

v

v
IR TRHERL 3 1K
LR TR
FR B i U

B 1 AT AR S ERE

Fig. 1 Preliminary separation process of endogenous

75 C IEFRT

substances from seeds of C. sinensis

1.2.5 AMAT &9 B AL F R 5T

3 ) ek B AR 3 A5 P A AR ol o 2 e
R4 o B AR R 45 Wi 50 mL, JEAR HEAS [R1 AT HLAH
MR E TR AT 28 kW4 2 3 mL, JfH
A Bl KA AR A Fr I 0 %55 . R Trace
ISQ1300 GC-MS ( #2dfif ) AL (FEBRE,
P ) B E AN R R B s, R
i 2% . DB-SMS B4 (30 mm x 0.25 mm,
0.25 um); FEIR: 50~ 250 °C; FHEREF: 50 C
BFE2min, J5 15 C/min FHEZE 250 °C, £#44F 8 min;
A (4i#E>99.999% ) YEREA, IR
FHTE R, Wy | mL/min; #EFE DR E N
250 C; RAASA IR, Pk 81
JFH EL, HESHLE N 70 eV, B TIRIRE A 250 C,

K FH A A R DA =R 4 o i, F Rl L
33 ~ 450, i Fl GC-MS X 4% 43 B HH 26 OB 647 4
MG, MRS EHHR RS FREEE, KA
BFRS, RAmEMIE—k, BR8N EILY
R Ep O e
1.3 EESH

ffi FH Excel ZX 48 BREE , ffiFH SPSS 24 # 4
AT R R 7 2250 W 2 3 R

2 ERESH

2.1 AEIRERERRRY XM TR

H % 1 AT, R T SO AR 4 X S
Tl 1 & 28 B AR = AR I E L, EL B R
B0 PV v B S IEAHOG . CKO R 2% i T
f b 3, A 93.33%, Fh IR BRI 4 W K
o 25%. 50%. 75%. 100% B () & 2 5 5k
80.33%. 13.67%. 0. 0. 5 CK tbi, KZHFFR4y
TR 13.00% ., 79.66%. 93.33% Al 93.33%, 1
HCKZH5 8% (P<0.05); Fhoerh B R R
WHE ] 25% . 50%. 75%. 100% I Y & 4353 5]
4 89.00%. 31.33%. 0. 0. 5 CK [b#, KiIFFR
I3 HIREAR 4.33% . 62.00%. 93.33% Al 93.33%, [
TURE R 25% W5 CK 2R A8 E4h, HAbab
HY5 CKZRWEE (P<0.05). [Fl—REHRIEK
JERFIRBOL R AR 2E R, IO A
JESFRFE . B A T SRR 0 A K R R
AT AT CK 4, R IR v I 45 T vk
FE R 25%. 50%. 75%. 100% M (3D 7SF 4R
KA IR T 13.58. 22.71 . 25.88 . 25.80 mm,
SR BIREAR T 0.78 | 5.62 . 8.80 . 8.80 mm;
Ffoe b HY IR B W VR R 25%. 50%. 75%.
100% B 1 38 Ff 7 ~F B AR o B R AR T 15.77
17.80 . 25.88. 25.88 mm, V347 20 B FEAR T
1.44 . 446 . 8.80 . 8.80 mm., HHILAI UL, FMFh
TR ARN S Y TP AR AR M T, HAP R
ENn LN S B e AU E i iy .
22 MERMEESSBHENEYEENE
221 BAAAARG EAT K F e oh

Tl 5T S Bl R 0 4543 B AR X A S8 Rl 7 & 2E R 45
W 2, H 5 CKE, 438X 32
TR ZEBRIA R, Fhoe BRI I 45 0 25 AH X
FISRF T R ZE IS A, SRR A0
Bk AT (R4 R R BE AR, LR TR A AN 2L Bk A (3
GRS = O i ol = i RSB



14 [N A N o

5 45 4

BARBE, IUFHET 10.00%, . 2R
A B RS G 5O0R B 3E (P<0.05), 435I
[T 92.00%. 92.70% F1 83.40%, H:HLIZR L
i A A A SR B B (2, FEAR S G rp R B R e 4
TR ER PR KR 2. TR S, B Y
MR RN, AT 16.00%; HUOEA
HEEF, TFET 28.70%. ZBEEAHAIZER ZHBEHI)
PRI R, e B AR A &2 KB 58 4T il
FEER PR R ZE . AmEEAH . B . LR TR
HEURD F A (0410 ) OB CR R B . [ — 4 i
AR AT HpFp 7 1 & 2Rt — S 25 5%, 75
THEERE B 0 A AR R % B B R >
Fe; (EREEAE T, IR R SR I A>T

1 AEFBBLAARREREHREXBEHFRZ T
Table 1 Effects of different concentrations of methanol crude

extract on cabbage seeds

WROL RO E KEERI% K /mm 1 = /mm

Fhe CK 93.33+1.53° 25.88+10.82" 8.80+2.02°
25% 80.33£5.51° 12.30+10.82° 8.02+224°
50% 13.67+2.52¢  3.17+126% 3.18+1.26"
75% 0.00° 0.00° 0.00°
100% 0.00° 0.00¢ 0.00¢

i CK 93.33+1.53*° 25.88+10.82° 8.80+2.02°
25% 89.00 £4.00° 10.11 £4.97° 7.36+2.41°
50% 31.33£7.02°  8.08+4.93b 4.34+1.86
75% 0.00° 0.00¢ 0.00°
100% 0.00° 0.00° 0.00°

E: ARVNGFREFORZEREE (P<0.05),

x2 MM FAREBAZ S EAXNBXMFRFHIM
Table 2 The effect of the separation of different parts of

C. sinensis seeds on the germination of cabbage

A =%l REFER% REFRTRERI%

5 CK 92.67 + 5.03"

A 82.67 = 8.33% 10.00

kA 1.33 £ 1.16° 91.33

LR AR 0.00" 92.67

A 9.33 + 14.47¢ 83.33
Fhe CK 92.67 £ 5.03°

A AR 64.00 +£7.21° 28.67

JTkAH 0.00° 92.67

TR TiAH 0.00° 92.67

FH EAH 76.67 +8.33° 16.00

T NN FRZRER R (P<0.05).

FUL AT UL, 45 3007 AN [R] 4 B8 AR 34 06 1 2+
() % 2R 23R = A R TR AR BE s e . Hed, kIR
BRI N LA N 28 SR AR, 3 0 A MR Tl 11
PRI B AR AE T SR AR N 2 TR O TR A
R Y R G R A o R R R, AR X
Fhoe Al AR B K
222 Ao BAaXsyEReHa

M 3ATAH, FEFSERI 4 B A, R
0. kAR R CBRAH B AR S E CK 4 43l B
i 30.77. 33.56 . 34.68 mm, ik %@ E % HFKF
(P<0.05), ULEAMRAYA A2 2] T A R AR B A 4
WA, i A T AR A BE A AR L CK 4 AR
KR EA 421 mm,  F ICAE DU A T kA o o] BEAF
eSS AR SRR AR A KW . FE T
HEEAH . & it AH R 2 TR <0 T A EE CK 43 1 B AR
5.06, 7.60, 7.60 mm, ik ZF|2:5 B % ( P<0.05)
KAV, TFEA R T S R AR, B CK O
K131 mm. ViAW EEA . L HEEAH . LR L TR AR
TR 2 B AR AR I A i R AR R B BT, A
fik o ok T — SR 2 Ah, R T REAFAE —Se i iE
TR YR

®3 WM FRE, MERESEEN
BRI EERKNZNT
Table 3  Effects of different isolates in seed shells and embryo
on the growth of cabbage seedlings

g Sy B K /mm i /mm

il CK 34.68 + 13.33° 7.60 + 2.06®
FH st 3.91+0.67% 2.54+0.40°
Wil 38.89 + 14.78" 8.91 +2.65%

ZJik 1.12+0.17¢ 0.00°

LR 0.00? 0.00°
EiIN CK 34.68 £ 13.33° 7.60 £ 2.06™
FH st 16.85+10.17™ 6.47 +2.03
PRl 27.46 + 10.79® 10.45 +3.15°

Tk 0.00* 0.00°

LR T 0.00° 0.00°

0 ARVNGFREFRRZER B (P<0.05),

FEFP IR 45 o0 B A, S AR K 78 T i
AL 2B A A 2R 2 TR A 4 ) A CKOFE IR
17.83 . 34.68 . 34.68 mm, HZEF B (P<0.05),
AN A 22 AN B . R S A S A R 2 TR
ZHEgAET, B CK A IR A% 7.60 mm il 7.60 mm,
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Z5 W (P<0.05), HEAHFIA I EEAH A 5
o AMEEAH SR AR CK 414K 2.85 mm, 1]
FIE A2 A7 Y T T %) e S g X SR 4 i R A
AR PEVE o G v B SRR G A 3R T e A 0 R
IR,

gr bl g, A FRALAE A o B AR TR SRR
HAERKAANRBRENZN, Hh OEEN IR
TR AT 3 1 AR R AR BE AR, AT RETEIZAH
FEAE EZW S T RIR B Y BT . A il e AR T
REAFTE R LE R gk 38 fh FAE R W BT, X D
T ERA —E R EER.
2.3 MM FEERNFENEDESBRSHIEE

it GC-MS S A3 0 2k 1 P e K Fhoie
& B AT LG, Hrh RS o B A B
MARE A 2 s, PR HISEECE] 5, 6. 5 Fp
10 Fl, WL 4, Fhoc SR O FREEAR L A ik
L CEEA A O TR G ERAH 3 SR BB T 4. 4,
6 B 6 F, ULEE S5,

100
80
@( 60 L
4
=y
o 40
=
20
0 1 1 1 " 1
0 4 8 12 16 20
A4 B3 15 [A] /min
a. FEEHH
100
80
£ 60 |
4
=y
o= 40
=
“1 \NL/»
0 1 1 1 1 1
0 4 8 12 16 20
LA ER 15} (] /min
c. LIkAH

AT 5 VR Hh T ORI ) 0 4 S R A R
)22 o i oE B mEEAH ook D 2 1 S P
5S¢ H LS, M X & N 9.83%; MR
1Rl BARER B, AN 1.88%. LEEAHH G
WRNAPLRIE 2 Fh, KRR . BEER, SHEX & i
F1.25%; BRZEYIR 1A, 24- T BK
FHXT i 4.08%; AP 1A, THALREH
7, MXFE A 19.89%. 2R ZBEAH TR I £ A5 Bl
MR2s 2 Fl, BERRAEEAHIR, SUAHXT 5 &k 28.83%:;
BERW LR, W IR RE G R, MY AR
23.91%; BEZSWIR 1 A, 40K W g, 4
XA 12.75%; BERYI T 1 Fh, 572 R R
FH X F 1 8.86%. A1 JH ik AH v A I 21 g 2 4y
2Fh, TR T (2-2 3 ) BR AR A AR Y R
S XT i 4.09%; AHLIRIS 1, KRR, AH
X 2.30%; M2 1A, 2,4-TRUT BOR
My, A 8.52%

100
80
i L
b 60
=
B 40
=
20
0 " 1 1
0 4 8 12 16 20
A B3 15 [A]/min
b. AR
100 r
80
i L
ke 60
4+
= 40
=
20 M
O N N n n n
0 4 8 12 16 20

P B 5[] /min
d. ZFR LT

B2 MMEESBERERMETFRE

Fig. 2 lonic process of extracts from different separation phases of C. sinensis seed shells

R A P s A G 00 3] P 2 ) o 2, 2,6—
FEOR W RN 24-T BT SE R By, BCHH X S
9.88%; A HLIRIE 1/, PR, MX & &
5.56%; MEFRYPIIT 1A, B MR, MXTE R
14.10%. £ Bk AH PR 0 2 e 26 90 5 2 Ff, st R
FES AL IE IR LB, AT & 6.54%; A1l

B 1 Fh, FAREER, FIXT & 15.26%; By2RY )i
LRl , 2,4-Z0RUT JE28 Wy, AHXT & & 10.08%; A
KW AR, THRAARILH IR, MX & &
17.52%. LR LTRAH RGN R A LIRSS 2 F, A%
HE R AN S R, S AH X & R 16.38%; %eZE i) i
1A, W OHEFHNAREER, MY &
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6.12%; BEZRYIR 1R, P EERERE R, XA
i 8.1%; BRI 1 Fl, SRR W W, A
X 13.00%; ESRWIR 1 Fh, 50 SRR
FHOGT B 5 23.8%. A1 I Fik A S I 2] 2 ) o

2 Fh, “HISRERE IR, EAERTE O 40.28%:;
AHLERZE 1 AP, FRFEER, AHXT & & 4.01%; %K
Vil 2 #p, WS AR RE, XS R 3.97%:;
FESRY T 1 A, PR IR, AHXS &1 3.11%.

x4 MRMFHEZSBEENLENILRENSE

Table 4 Classification and relative content of compounds in each isolated phase of the embryo of C. sinensis seeds

HHLH T VRS HE 0 55 B4 A 25 B AH X 5 /%
FMEEA W LEESE T (29.06% ). N-IMEEENSME (18.72% ). L (11.22% ). FEREHFR (4.01% ). + F 53R 1 4800
(3.97% ). S—¥HILHmE (3.11%)
LM THRALRIEH A (17.52% ). AFHER (15.26% ). 2,4— T HZEE (10.08% ). HEMMRHFEE (3.70% ). SFIHER LB
(2.84%)
LPROWEM SR H FEMERE (23.80% ). AP —HIFR —HIfE (13.00% ). BEHEIMR (9.31% ). T HIRmEkE "B (8.10% ). EEMR
(7.07% ). NfMER (6.26% ). FE T ZARETHNAIERERE (6.12% ). 2,3- 53,5 "5 E -6 E—4(H) - IR —4—FR
(3.84% ). 2,4-—¥p3—2 5——HH-3 (2H) —MKIR-3- (2.84% )
A SRR (14.10% ). BARHER (5.56% ). 2,6——HEILIAKE (5.50% ), 22 H-THRM (5.48% ). 2,4— T FAKEY

(4.38%)

x5 IMIMFRESSBENUEYILREMESE

Table 5 Classification and relative content of compounds in each isolated phase of the shells of C. sinensis seeds

AHLAA Tl AR B RS BAR X 5 4/ %

FIMEEA 2,4 UT IR (8.52% ). FEAHAR (2.30% ). C MR Q-ZFEC)EE (1.79%). FEHBRFER (1.47% ).

TIHALFEILF K (19.89% ). RAMEM (15.62% ). FEHIR (8.20% ). 2,4-—HUT HAKW (4.08% ). 2-FH LI H I

LA
(3.52%). BEMR (3.05% )
LR T H BEERERE W (23.91% ). BAAR (23.26% ). SBAR_HR HER (12.75% ). SR MR (8.86% ). IRk
(5.57% ). 2,3—-—&-3,5 _FH—6—H H—4(H)—-MIE—4—FH (3.44% )
A -5 E L) -MEFRE: (20.03% ). S—FHFEMERE (9.83% ). 2,3- A -3,5 - FH—6-H H-4(H)-MMM—4—FH (3.69% ).

PR g (1.88% )

Fofie v H SR BT 6 B A 40 4 5 AR X B
WM FEE (2-FiF oIt ) —NURREE (20.03% ).
SRR LM (9.83% ) SF; A vk AH 5 A
MW 2,4-—RUT HA B (8.52% ) %5 &4
fit AH AT B R 2 W A . T bR
2K (19.89% ). aUMEM (15.62% ). FRtHiR
(82%) 455 LIROBETFT & AN & B2 1 50
S THIIERERE TRE (23.91%). BERR (23.26%).
AROK T H R TR (12.75%) . 5—FR FORLopE
(8.86% ). tEMAME (5.57%) %5, FhIRA /3 554
Hh A ARG S R 2 B R R 3
BEEE ((14.1%) . BRAIR (5.56% ). 2,6-—H 4
B (5.5%) . 2-FRIFE-T R (5.48%) 4%;
A ERAE TR E 2 . R R TR (29.06% ) .
N-TN K BE s ok ( 18.72% ) . L ((11.22%) %55
ST EEA SR T R R A O
(17.52% ). FEAAR (1526% ). 24— T %
Ky (10.08%) % LR OEEMT MY SEKL

B0 50 0 i s . SR SR MRS (23.8% ). AP
TR HEE (13.0%). FEEER (931%). —
L RE e B (8.1%) . BEMR (7.07%). k=X
ek (6.26%). H I — 2 3 59 E b
(6.12% ) %5,

3 &ipSitie

3.1 #ig

Tl ORI FE i 2= BA A2 06 D1 R FEE B
WY A Y PR3 25 AF TR ATSAS B T ¢ 1) — i A2 AR
AU SEEF R ARIRGREARE, Hi
N R ANEEARIR,  PIURPERIR S 8 A BLR G
PERHR 3 28, it <7 5 5 0 iF 90 R 5 B AR 25
( Stephania epigaea ) Fh—FPRIRAY =22 2 2 F L
PRl , dE SR RR R R A PR AE Dy AT DL
P L & R T A U B 9 & B
( Vitex rotundifolia ) i~ HIIRIRA{ I B T Fh f
)5 7K B A, B B R R Y b S A e
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Yy RegEHED R MFF R ( Paeonia suffruticosa )
PR BT & M 2 L A LR IS R I e 2 5 P VR A
il )2 S EORh A BRI ) EZ R . SRS
FRARL, 8 AR b 2% 0 B AH A 45 R 3R ], AR
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538 35 A [F) 57 A A AR o FH B3 48 O 11 e
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FhF R ZERYI 0T, BE G T 50 W v B 1 1 D LA i)
BORAZE W R, 5 AT B IE 45 R A A
) 230 0 o) 2 0 A i S R R . F R
SRR WIFMY L ZF N Y EEAAAE T CBHHF &
MR C TR AH T 5 H S AH vh B o i 40 ) 7 R R I
PR a1 S AN S E I 9 s Ly NS P
A~ T AH R TR TR HH ARG DU 380 4 410 ) 4 mT
e 5 HARIRAT VIR R o 4540 B AR S IR0 P15
il AR B A A T R BN A3 0 SR B
AH> Tk A >H BEAE >y Bk AE 5 X D
30 HAE T B R BRI CBEAH . SR ST
AH>F B A > A TR A o X AR L OB B i R
JETF, AN RIS A 35 4 0 2 ) AR A A A ol ol
PSR, B AN A i 00 A 0T 4 R
Sy RO A0 FR B i — 2 X 4 FHAERY (RIS
S — 2. A TR AR AY A ZEA ] SR X A 55 L
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AT RS2 F T AR A T ik A V2 B2 T v B A AR R
WMWY, eSS T Be a8 34 hte 1k M
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IR

S T BT % P B 5 TR DU R P T
T AT B RS, T AR BB OR
=M Al g RN E K ( Cercis canadensis )

Pl ORI Y =2 . 253 8 S5 R ISR
T, PR 2 R ESHA ( Triadica sebifera)
FARIR A FEY T . AP AR GC-MS %
G5, R B A A B K AL
FRs . BEZS . MR T, X540
LEPV ISR 2 1M ( Crataegus viridis ) P3R4 5T 1Y)
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2o P DR SSAR MR Y L 28
R Bl RZEZBNIE . BEER . PEIRER . R
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WHIERYY, 4 LR R B AT (Fh
STRNRR R ) AR A I 2 TR X A B AR A
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