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Activities and GC-MS identification of endogenous inhibitory
substances in endosperm of Paeonia ostii

SUN Xiao-gang, DING Yan,GUO Tai-jun, MA Sai

(College of Horticulture , Jilin Agricultural University ,Changchun, Jilin 130118 ,China)

Abstract: [Objective] This paper studied activities and components of inhibitory substances in seed en-
dosperm of Paeonia ostii to understand the dormancy mechanism. [Method) System solvent separation was
used to extract endogenous inhibiting substances in endosperm of P. ostii with four organic solvents (pe-
troleum ether,ethyl acetate,ethyl ether,methanol) and water,and seed germination of Chinese cabbage was
tested. Then, the dominant components of inhibitory substances were determined using GC-MS analysis.
[Result] The seed germination rate and height and root length of seedling of Chinese cabbage were inhibi-
ted by organic solvent extracts of inhibitory substances in seed endosperm of P. ostii. There were differ-
ences in the inhibition effects with a decreasing order of ethyl ether™>methanol™>ethyl acetate™petroleum
ether. Six substances including acetic acid (66. 661%), formic acid (25. 996%), acetic anhydride
(2.399%) ,and phenol (2.217%) were detected by GC-MS from ether extract. Eleven were detected from
ethyl acetate extract including acetic acid (56. 343%), formic acid (14. 772%) , ethyl (+4-)-3-acetoxybu-
tyrate (6.266%) ,and acetic anhydride (4. 834%). Thirty-three substances including benzoic acid (32.631%) ,
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1,3-dihydroxy-2-propanone (10. 997 %) ,5-Chydroxymethyl)-2-Furancar-boxaldehyde (8. 964 %) ,and acetic

acid (5. 751%) were obtained from methanol extract. The substances with inhibitory effects were acetic

acid and benzoic acid. [Conclusion) The compounds identified in the ether extract may be the main sub-

stances inhibiting seed germination of P. ostii.
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Separation system of endogenous inhibitory substances from seeds of Paeonia ostii
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Table 1 Effect of extract components from endosperm of Paeonia ostii on seed germination and
seeding growth of Chinese cabbage seeds
S REHER/ % T/ em Bt /cm ] A AR K i A= iR B/ em

ﬂ\ﬂ:(ﬁu” . . . .

~ Germination Taproot Seedling Number of Measurement of

Treatment .

percentage length height lateral root root length

18K (CK) Water 80.0+0.10 aA 2.96+0.06 aA 1.3040. 17 aA 3.3340.58 aA 0.53+0.06 aA
A Bt Petroleum ether 44.440.08 bB 2.27+1.27 aAB 0.9740.49 abA 3.334+1.25 aA 0.3740.15 abAB
Z i Ethyl ether 11.1+£0.03 cC 0.1340.06 bC 0.0340.06 cB — —
2R . Tig Ethyl acetate 40.0+0.07 bB 0.50+0.10 bC 0.60+0.26 bcAB 2.00=£1.00 abAB 0.13-£0. 06 cdBC
A i Methanol 38.9+0.03 bB 0.33£0.06 bC 0.57-0.47 bcAB 1.0041.00 bB 0.17-0. 06 bedBC
7K Water 43.34+0.15 bB 0.97+0. 68 bBC 0.63+0.32 bAB 2.00£2.00 abAB 0.23%+0. 25 bcABC

I R IVEHEE b AN FRE FhERRAE @=0. 01 K L2 TR E ARAFR/NEG FERIRTE «=0.05 KF EZR B,

Note: Different capital letters represent extremely significant difference at =0. 01 level, while lowercase letters represent significant differ-

ence at ¢=0. 05 level.
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Fig. 2 GC-MS spectrum of ether components in Paeonia ostii endosperm
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Table 2 Inhibitory components in Paeonia ostii endosperm

L B8 15} [H] /min N

AT 2/ %

(?fifil:n Rel§ntion Molecular ()rgfn?lﬁf)ﬁﬁ?und Relative
time formula content
9.416 CiH O3 LI Acetic anhydride 2.399
12.029 C.H, 0, iR Acetic acid 66.661
LEEALIY 12,734 CH. 0, 2 Formic acid 25. 996
Ethyl ether N
components 13.092 C;Hi50 2-2 A Nkt 2-Ethoxypentane 0.932
14. 224 CsHg O, 2 /R H1 g Benzoic acid, methyl ester 1.795
17.603 CsHs O K[} Phenol 2.217
9.417 C,HsO4 T Acetic anhydride 4. 834
11.559 CsH1, 0, 2 BT ¥ Ethanol, 2-butoxy 0.718
11. 751 CyHg O3 I 2, 2,k Hydroxy acetic acid ethyl ester 0.652
12. 047 C:H, O, LR Acetic acid 56. 343
LR L TR 4y 12. 395 CsHi0 O 1-TN ik &2 Acetic acid, 1-methylethyl ester 1.907
ali:gtle 12. 465 CsHy4 0y 2,3- 23T R 2,3-Butanedioldiacetate 4. 608
S 12. 743 CH, 0, HI i Formic acid 14.772
13.484 CsHy, Oy DL-3-2 % 2,18 T i fig Ethyl(+-)-3-acetoxybutyrate 6.266
14. 006 Ci2Hz4Op 18-7&-6-fif 18-Crown-6-ether 2.787
14. 215 CsHg O, 2% B i B i Benzoic acid, methyl ester 1. 696
14.520 CsH1, 0,4 T =& — 2 lig Diethyl succinate 1.202
9. 983 Cs Hg N, 2-H1 JLms g 2-Methylpyrimidine 0.189
10. 470 Cs Hs O, BRI EA 1-hydroxy-2-Propanone 2.429
10. 845 C3s Hs O3 1,3- LN 1,3-Dihydroxy-2-propanone 10. 997
12. 090 CoH, O, 4.8 Acetic acid 5.751
12.221 C,Hs O3 A l2-2-%8-H [i§ Propanoic acid, 2-oxo-, methyl ester 1.997
12. 447 C;H, 0, 3-BERE 3-Furaldehyde 1.184
12.778 CH,0; % Formic acid 3.351
13.727 Cs Hs O> 5-H1 J&-2-¥i ¥ 5-methyl-2-Furancarboxaldehyde 0.119
13.910 C;H, 0O, 2- I Mi-1,4- i 2-Cyclopentene-1,4-dione 0.184
14.102 C3sH, 0, 2-IN B 2 2-Propenoic acid 0.212
14. 389 Cs Hs O, 2-1 g B B 2-Furanmethanol 2.842
14.502 C,Hs O, T Mg Butyrolactone 0.959
14. 955 CsHs O, 5-F RE-2-1k il F i 5-methyl-2-Furanmethanol 0.181
15.182 Cs H, O3 3-F1 3-2, 5-1 i —. ] 3-methyl -2,5-Furandione 0. 339
15. 626 Cs Hs O- 2-F2 HL-2- R I M -1-T 2-Cyclopenten-1-one, 2-hydroxy 0. 842
15. 626 Cs Hs O, 1.2-3F 1% il 1,2-Cyclopentanedione 0.842
B 15. 730 C/HO,  2(5FD-BKW§fH 2(5HD-Furanone 0.358
Methanol )
components 17.498 CsHs O3 A 35 38 ZF iy Maltol 0.769
17.594 CsHsO 41 Phenol 0.376
17. 646 Cs H, 03 2H-M -2, 6 (3HD -] 2H-Pyran-2,6(3H)-dione 0. 370
17.838 Cs Hy Os ;?f&zéf};}lficﬁéi?;?jé;?)gllﬂfuranone 0.958
18. 726 CyHgO B EIR N LE Cyclopropylearbinol 3.195
19. 231 C,HsO4 2-F23L-TWE A 2-Hydroxy-gamma-butyrolactone 2.192
—AF 3 5 —¥A g AH- AT
19.919 Cs Hs Oy /le,—iITyfn:ﬂ/l’i;,;ZL, gft?i]h%djoljl?) tltgfpihAtyErﬁoxy*G*methyl 1.986
20.572 C,HigN. O N- IV fi§ JE-N-H 3£-N-T4 ¢ N-methyl-N-nitroso-2-Propanamine 1. 043
21.182 CrHs O, ZEH g Benzoic acid 32.631
21.983 CsHs O3 5-32 LY 5-(hydroxymethyl)-2-Furancarboxaldehyde 8. 964
YA GO 3 (]- Y0 B TR T
22. 166 CioHys Oz gffllyioiyrli;é;lfz(Zi*%nlti;feiﬁ*12*ﬁ£]yclohexenflfone 1249
23.255 C,Hs O3 (+/—)-3-3%-r-T N i dihydro-4-hydroxy-2(3H)-Furanone 0. 899
26. 782 CisHs2 02 n-1 751 n-Hexadecanoic acid 0.916
32.738 CisH3 0, Jii -+ B M R trans-13-Octadecenoic acid 1.154
34.602 CisH32 0 IV FER Linoleic acid 0.814

M1 2 Al 6 A HLAL G PR X & i Bm BB LR (66. 661 00)  FT#R (25. 996 20)
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Fig. 3 GC-MS spectrum of ethyl acetate components in Paeonia ostii endosperm
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Fig.4 GC-MS spectrum of methanol components in Paeonia ostii endosperm
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