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Bl B L A RELE A BLER 6 Bl JE2E 1 Bl BRI 1 Fh BESE 1 RP BESS L AR B2 1 R, (2) R BARYE M
B T IEFLZ SR (P<0.05) , HILH 0 B2 F0ER 2 & 540 il th R 7L & B 1Y 8.78% ,2.66% \2.15%
F1.70% , P RE X ol & ke E AR A N IRIM I 4 0T, (3) ASTRI S 40 A 34 %) 32 B2 v 340 g Wb 35 00 o 1
SETN - 2F K A v ARG IR B VR R 2 I R VR K T KR Bt TR B R R 1 T v T 4 K B
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Abstract: The components and contents of endogenous inhibitors in seed germination of Tutcheria kweichowensis were

identified by extraction method and GC-MS, as well as the activity of extracts from seed coat and endosperm in different
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solvents, temperatures and concentrations. The results were as follows: (1) The seed coat and endosperm contained six
kinds of organic compounds, such as organic acids, olefins, esters, alcohols, aldehydes, phenols and so on. The seed
coat contained 7 organic acids, 1 alkene, 5 esters, 3 alcohols, 3 aldehydes and 1 phenol. The endosperm contained 6
organic acids, 1 alkene, 1 ester, 1 alcohol, 1 aldehyde and 1 phenol. (2) The activity of extracts from seed coat was
significantly higher than that of endosperm extract (P<0.05) , and the contents of olefins, aldehydes, alcohols and esters
were 8.78% , 2.66% , 2.15% and 1.70% higher than that of endosperm. (3) The extracts from different conditions could
significantly inhibit the germination and seedling growth of Brassica pekinensis. The activity of extract inhibitors was
higher in alcohol than in water, and increased with the increase of extract concentration and temperature. When the ini-
tial temperature was 100 °C, the inhibitory activity of the extract reached the maximum. The endogenous inhibitors of
Tutcheria kweichowensis have different inhibitory effects on seed germination, exploring its mechanism of seed germina-
tion, solving the key technology of seed germination and seedling and application in agricultural and forestry production,
which is of great significance in the research of biological characteristics and germination physiology of plant seeds.

Key words; seed vitality, endogenous inhibitors of seeds, GC-MS identification, germination physiology,
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Tutcheria kweichowensis

0L E IR R R AR IR R 4 A 5T
B 2 VR A S AL ) A B R TR O I R R A
R R, AT Sy 4 s 8 % AL 4 %) 7 R T RD AR
HERA AR A (X 25, 2016) o FlF R HR 19 52 1A
— AL FE R A B | B R A i R R R A PN IR
H B = (AL, 19885 KRB, 1989) i
NE A X = PR A A 5T A i DR AR
HRATL 24 R LA IR R (] 4 (it T 2 2% )1 4%
Tl —F PARBIR P AR A Jist R > 11 JH oA 5400 o 42 1V
(CREDLEE,2012) , BFAGHE A P9 UE 10 161 40 5t 19 A7
e 2 R R KR Y 32 R R (B R AR A
2016) , LS s W 5T AN [R] 7 ik Ak B R 5 41 S AZ B
- POV 0 B 5 PR R E TR PR AR IR 9 vk (4R
BES,2012) 555, MYIFF B A LR 2
B BRI AL A W) 2 5%t B 0 % A P9 TR A ) 4
(WREEAE 2017 5 58 BH 45, 1999 5 #X 4, 2003 ; F
24,2012 XA S, 2013) , 30 il 9 5t 76 Fh 7 1 A7
FEFROLASTR] 0V FH B A B 7 ik A () (R AR
R4 2016 X EEHE 20165 X 45 ,2018) , [H i, #%
FAAY) P P8 U5 T B L T S AR AL
ff PLAF ORI B 7 B 1 O R, 30K 72 e Aol A=
FE R B L,

HMN A ZEA (Tutcheria kweichowensis) 7 1L 25 F}
AERE S A e AL Fh (28° N) W& AR WTE
LW A BT AR B BN RE A (5K 25 Ik AT

1988) , HIR I HE & HE Al Mgl . &£ MW, VE, Ve
ARSI RME, B, BT H AR KR
I A XA A S 8 B e A , 7E BT A RS,
T & RME MR BB A D UL, BN B Meta-
R SRR EE R e A ) (AR R A7,2001) . H
I, X SN A7 SE A A B 9% 32 L4 v /A ) 9% A A
SO 5 R AN 55 5 T (B AR5, 2017
XITREIHE 2007 ) , WX 5N A3 AR T N IR A LIL A
Py B X - i kAR AR R N A A i, A
SCMA A B T 5% N A ZE R Tl N IR A HLAE & 4 b
2 ARXT G i M LR AR A, R T AR R R
B AR R R B R R IR R YRR D
R AT S e B A 25 AR I Bh A B D
B0 IR A 7 R R R 2R S 2

1 MR 5T

1.1 ##4

I T2k B B A ARKTT#I T & A A Y
B FEAR X, SR AN B R 30~ 40 m, B 10 ~
20 a, BEHLIE 5 AEDS AR LR &£ RN T 5 kg, JBTE
T ERAE BRI S PR R R e WL (B
IR ) TR R AR T 4 CokAE &, kAR
( Brassica pekinensis) Fh—F W 3K F 5% FH T 48 & X Fh
THELAH,
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39 %

1.2 3%

1.2.1 RE) A 2R AFF 69 iz 420k 2 & A F 95 & 89
#ok DAZEK IR FPVE X IR SR 3 Ah Ak B 7 =X
PEROZ I WTF R (1) 40 50 1 FH 2218 7K .80%
FBEVRIA ), 12 8 SN A B AR R T PP 2 MRELAY
KR 5 (2) WG L BE 43 531 R 70,80 ,90,100 °C 7%
TR7K IR Tt A AR TRy R (M H F,1994) 5
(3) 43 ] 42 B 25,50, 75,100 mL #J I 06 E N
100 CFhF# AR IR AL , 281 /K & 45 2 100 mL,
VB RN 25% .50% . 75% . 100% 1 52 5 41
Byo AHIFREL S ¢ FFIRIEWE T 100 mL #EIE
Hr BIA 100 mL %50, PR EFREEF O 4 C 640 T %
PR, (R BRRE 7 fi o 50 53 12 42,48 h R R, A
FC U -l e AR BURHE W, B 4 CvkFA R AF &
RSt SR IERBR RN A M TR (%) |
R (em) M (em) , HE 3K,

1.2.2 #-F ARIpH R H WA IR
FLB AR 10 g B THIE KT, A 80% H B Wi
R TR R 52 2R T, 4 C &1 T % AR, 1A 8k
B M H IR, BERR 24 bR 4R O A G U
S| YSCHE V8 S SR N A 809% HR VS R IR
2R E 2R, RIEERERE G5 RS
1E, PR B A R VRIR Ao R R SR ) 4 5 35 %t
v fe R 2L B O R AR R E AT o B (R A
1994) , B SRR AR B0 A il ik AH L 2 kAR L 2
M2 CTRAH | AR 23 301 B T Jié i 7% 2 A RE-52AA
AT e A 25 R AR BT BT, R S AR A
HUAFIEZR N 2 mL, BT 4 CKE P HRA, #H
(A 2% R 56 [ 22 HE 48 28w B FH A ( HP6890/5975C
GC/MS) , T S A EA 1 wL BRI W, A
BYNE A ST 3% 5 HT (ZB-INOWAX, 30 m X
0.25 wm x 0.25 mm) , JEWLRIRIE 45 C, RHF 2
min, F-LL 5 C + min” FHEZE 230 C, % 16 min,
IBATHFE] 55 min, YRALE R 250 °C, # A E 4l
He(99.999% ) , M Hij £ 7.64 psi, W & 1.0
mL - min™ , NS A I ZER B [E] 5.0 min, EI 21
TR 230 °C, DU AT IR B2 150 °C, i Ffig & 70
eV, RTHUT 34.6 pA, fEHEER R 1 612 V, 1
M EE 280 °C, BT E 45 Hil L H 29 ~500 amu,
123/ FARWPRDFGERE BETIRE K

HA B, R B LR Gk R o i, &%
X} Nist2005 F1 Wiley275 114 Fr 1 5 335 A &, ) 12 #5
R, W TR A — A7k I 5 45 Ab 2
A3 (R REGF B £ 43 K, LA RR R RS 2L A 43 B A Y
TR P A AR 0 1 R RN R 100% , B4~ 1 1
FUS S TH R LR AR 3% T 2 o e 4 U b iy
AT Fr i,
1.3 #iELIE

K H SPSS 21.0 Geit#i 2 A K 7 2515580 ( Bk
T ,2013) Fl Excel $AF B 2 5 2 X603 56 B i
1307 22455 Wi F 2 35 L35 (PRI S5, 2016)

2 R 59

2.1 AEFFEAL AN KEVRERRBREN AR
hF &R
F1EREIR, PR R 2R IR AN &
HB/INTF X HE J0 361 I/ Ry A e i T > - FE
VW > B2 A% T > 7 KO T > IR 3L R I 3 >
RFLKIE W, 22 5 .35 (P<0.05) . 1242 i 57 HH [
B, iR 2 4 VA B N LI 4 A Ak
Ui B Rz r ) P Y A s A TR EL
SR FH PR R 3 ) R K 0 0032 42 Bt A 2B R I
R IR AL TR 3R FP 7 & 2F % MR B s T
TR 22 55 W2 (P<0.05) . 4R 1 Fh 1358 457 A
[ 2 37 710 9 2 Y Ach P A 3 /N T K U R R 4
AL HE % BH BN A 28 A PN IR A 5 i e
PR TR ARV 5N A AR Fh 12 42
WALFRY A 28 3 MRS B R AN T IR 22 R
W& (P<0.05) , AZFF M bR 52 0k i
B4 T 5 T /0N, MR R I T 1009 B 10 3k A FH T
e, AN TR0 B T B Ak B 55 0N A7 28 R Bb 1R 4R
WA A7 1 R 2R R i S AN TR
MR, 2257 B35 (P<0.05) 5 i 27 5 MK m b A
T2 HEW ) LR R B 0 TR T A, 00 4R R A 100
C R FE AL 3 R 7 A K 22,
22 EMAEARMFENHERYEHNFHER
a2
221 Bk A RS0 G BEAR R T B
AR P e i R S G B A R AT ST

il
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Table 1  Effects of extracts from different treatments on germination and growth of Brassica pekinensis seeds
R iiSN T
AT b 3 7 3 Different treatments Germination rate Root length Seedling height
(%) (em) (em)
A T5) 8A2 F0AS T) 9 550 14y Ak 2 CK 98.00+1.15a 3.65+0.10a 1.37+0.09a
Treatment of different parts and solvents
RFLKE IR 85.33+0.67b 2.71+0.18b 1.19+0.06b
Aqueous solution of endosperm
JRZL R BV TR 64.00+1.15¢ 1.94+0.16¢ 0.98+0.08¢
Methanol solution of endosperm
T —F KR 30.00+1.15d 0.71+0.04d 0.43+0.07d
Aqueous solution of seed
il P BV VR 18.00+1.15¢f 0.03+0.01e 0.07+0.02f
Methanol solution of seed
T B KR 24.67+0.67¢ 0.48+0.03d 0.21+0.06e
Aqueous solution of seed coat
il g R R T 8.67+0.67g 0.01+0e 0.03+0.01f
Methanol solution of seed coat
AFEEE AL (%) CK 98.00+1.15a 3.65+0.10a 1.37£0.09a
Treatment of different concentrations
25 71..33+£0.67b 2.19+0.03b 1.17£0.05b
50 50.67+0.67¢ 1.30+0.06¢ 0.86+0.04¢
75 21.33+£0.67d 0.90+0.03d 0.58+0.05d
100 14.00+1.15e 0.43+0.05e 0.21£0.02e
ARRE AR (C) CK 98.00+1.15Aa 3.65+0.10Aa 1.37+0.09Aa
Treatment of different temperatures
70 54.00+1.15Bb 1.54+0.04Bb 1.19+0.03Bb
80 31.33+£0.67Cc 0.79+0.04Cc 0.98+0.04Cc
90 24.00+1.15Dd 0.59+0.03Dd 0.43+0.03Dd
100 14.00+1.15Ee 0.43+0.02Ee 0.21+0.02Ee

. B EME + bR (n=3) , RFIMERFRRIRGE R P HESE R, HRFRR LR EEES , ARFERR
BEMER ARFE KNG FRE I FR 225 835 (P<0.05) . CK XTI 8 ARG AT AL H i FSERh FIOB 2 R, R,

Note: The data in the table are the x +s. (n=3). Letters in the same column are the multiple comparison results of the average of the experi-

mental results. The same letters indicate no significant differences, different letters indicate significant differences, and the differences between

different uppercase and lowercase letters are significant ( P< 0.05). CK as a control, refers to the germination performance of Brassica pekinensis

seeds without any treatment. The same below.

FEUNFE 2 Fr 7, Tl B2 A Tl ik A 45 B 32 2 W4y ok
TASBERR 1/ BE R | I R A R, A BLIR 25 1Y)
FEXT 5t 7 78.14% , LR J& = /S M, MR B
ol 21.86% , JWRFL Ak A $2 B Y 3 A A
HAISEERR T\ BERR I R T R , A LR 28
AT 5 4 7 97.57% , FL Uk Je: v R P S A = Bk oS
5, i 1.36% M1 1.07%

222 FF R AR ESL GG TR R R SITEE
RSN 3 TR, R Rz 20 Bk AR 4R B TR 32 B 4y

RISBERR |t N GERR I R AU R, AT LR 2
AR 58 5] 99.99% , W FL £ Tk AH 42 O Y 3=
B R T 7S BERR | I R ANV T R , A AL R 2K A X
i 98.98% , HUR AR, A X & i 7 1.02%

223 AR ARSI LB BRI Y ST K
ELERANZR 4 FroR Tl Bz £ 18 < T AR 4 B ot 3=
BRI GRS KRR /N BERR | b R A
%, A AILIR 28 AH X 55 i e e i 78.14% , LR 2 =
FERAN K AR AR 19.60% , B2 R H IS A1 H
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Table 2 Types of organic compounds and relative contents in petroleum ether phase extracts

of Tutcheria kweichowensis seed coat and endosperm

i) 4b A LB B i 4 / = AU =X
KFUL@%MJ ﬁmﬁﬂﬂ ’ﬂﬂ%% ':ch/% /}’%ﬁ J)’%E - l“%ﬁ oAl H}}HE
Different treatment Retention time . Molecular Molecular Percentage
. Compound Chinese name o Peak area
parts ('min) formula weight (%)
FhHz 42.17 Hexadecanoic acid FNKERR C,cH,,0, 256 1308529158 18.32
Seed coat

45.58 Squalene BN R C,,Hy, 410 1561183295 21.86

47.72 Octadecanoic acid + I\ R C,sH 0, 284 188619481 2.64

49.09 Oleic acid R CH;,0, 282 2726668608 38.17

51.03 Linoleic acid DIATHTIA C,H;,0, 280 1358415765 19.02

AT Total 7143416307 100

JRL 34.04 Methyloleate TR T R C,,H,0, 296 10064742 1.36

Endosperm

41.99 Hexadecanoic acid FNKERR C,sH,,0, 256 119923955 16.22

45.03 Squalene =N C,Hy, 410 7947933 1.07

47.52 Octadecanoic acid + I\ R C,sH; 0, 284 18704120 2.53

48.66 Oleic acid R CH;,0, 282 488748183 66.10

50.65 Linoleic acid TR CH;,0, 280 94068572 12.72

£t Total 739457505 100

x3 AMAERAMEMEINZBBRIMRFHMERENSE
Table 3  Types of organic compounds and relative contents in ether phase extracts

of Tutcheria kweichowensis seed coat and endosperm

< ] 3 37 1 I3 Tt IS T I3
/I\[EJ&LIEIJI (A ’f%DJHT'Eﬂ N 4 N%it ]}%E I T R E]’}ﬁi
Different treatment ~ Retention time . Molecular Molecular Percentage
. Compound Chinese name . Peak area
parts ('min) formula weight (%)
T e 48.51 Octadecanoic acid RANSH I CH;0, 284 247556733 3.66
Seed coat
42.47 Hexadecanoic acid RPAY . C,H,,0, 256 1350004149 19.98
49.64 Oleic acid JH CH,,0, 282 3866297676 57.22
51.60 Linoleic acid ViR CH,,0, 280 1292639760 19.13
AT Total 6756498318 100
RFL 26.57 Phenol 2R My C4H,O 94 72188816 1.02
Endosperm
42.17 Hexadecanoic acid RWAYSHLA C,:H,,0, 256 1337240391 18.84
48.66 Oleic acid R C,H;,0, 282 4506975162 63.51
50.65 Linoleic acid RIATHTA CH,0, 280 1180607741 16.64
1t Total 7097012110 100

W TR e (MRS 4 2.49% F11.36% ) TR o SBErR T /\BE R TR A1 3 R , A PR
W R L TRATSR B R E R M R 2-H 3 ZSHIRT S B ik 96.13% , HOREAREY | Jhig H

=
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Table 4 Types of organic compounds and relative contents in the ethyl acetate phase extracts

of Tutcheria kweichowensis seed coat and endosperm

i A BRI AS LB s [ 4 v YA = A =]
Z:Hifgnlz'fi ﬁ#’«ﬁﬂ? ’Hﬁ%% EPjCZ }}%f‘: - /}%E ﬂl%fﬁfﬂ H/}'HE
Different treatment  Retention time . Molecular Molecular Percentage
. Compound Chinese name . Peak area
parts (min) formula weight (%)
il fz 30.65 Diacetin Hih — 2. iR g C,H,,0, 176 235216720 1.36
Seed coat

31.67 Monoacetin B 2R TR CsH,,0, 134 430667929 2.49

13.89 Acetic acid W C,H,0, 60 2639134658 15.26

42.22 Hexadecanoic acid RAY . C,H,0, 256 2422498013 14.01

45.99 Squalene =R S M C,Hy, 410 3388795507 19.60

47.87 Octadecanoic acid -\ BER CH;0, 284 399669890 2.31

49.23 Oleic acid AR C,H,,0, 282 4794462543 27.73

51.20 Linoleic acid RI&Gifivd C,H,,0, 280 2979418780 17.23

A11 Total 17289864040 100

ez 19.61 2-Methylbutanoic acid 2-H % T2 C4H,,0, 102 28799326 1.48

Endosperm

26.54 Phenol ES ) C,H,0 94 25694450 1.32

34.03 Methyloleate IR i C,H,0, 296 26278056 1.35

14.51 Acetic acid 2R C,H,0, 60 149153537 7.66

42.01 Hexadecanoic acid TN IEIR C,H;,0, 256 361363987 18.57

45.05 Squalene ARSI C,Hy, 410 23524152 1.21

47.54 Octadecanoic acid RWAN S 7 CH;0, 284 70036445 3.60

48.76 Oleic acid b7 C,H,,0, 282 944566996 48.53

50.72 Linoleic acid SR C,H,,0, 280 316989721 16.29

A1t Total 1946406670 100

PR = Bk 7S M, A X S R A O 1.32%
1.35% 1 1.21%,

224 A A EILAG F BRI R Gt E
GORERT 19 FANLEY, IR 5 iR, Fhk
W) R B R R 2-H 3 TR 2-W S 1 SR
BRPAY /N RANG ST N I AT SN S
13- T 2B BRI OOWERE OBEmE 5-( R WY Ak ) A
B 2-FR 5L - y- T NBR TH R F R Mﬂﬂﬂz’zﬁﬂﬁﬁﬁ
By 45 17 Fa LG W, o A HLRR 2 AR X
67.27% , B2 (T2 JR S K Wy BMHXT@E%%J
i 11.77% 9.35% 7.48% 4.13% , WRFL k) 325
WM OTR T 7SBERR T /N BEBR IR L I Il R |
Ry 1,2, 3-8 =P S5-( B L) BERE . = TS

155 9 B HLAL & 4, Hrh A HLIR A T A A i
HO1.14% s B2 ER A 505 4.10% |
2.70% .1.05% 1 1.03%,
2.3 M AR IR BN B LL R AT

P T 2 R 2k 6 s, B e MRFL i &
AAPURR M BE BB AE 6 JEMIN S E R
WAIEY . EF &R 20 AL EY,
HGolmA 7 f ClER R TR | &
MR T /\BERR 2-H TR 2-H BE M GRR ) , A X
TN 80.49% ;M2 1 Bl ( = ERASHE )  HE E
10.37% ;g2 5 F (2-523E - v- T WTR SR R H I
P S IHR e AR B R T SRR ) AR
TR 2.83% ;B 3 Fh (N EAEE BREE 1,3-T )
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Table 5 Types of organic compounds and relative contents in methanol phase extracts
of Tutcheria kweichowensis seed coat and endosperm
_ i o PN - e
Dif@if fﬁ[ﬁm Ref':nfgj I?me e P M%iflgr Méjliuitr VEE T pﬁﬁaﬁ,
pats (min) Compound Chinese name tormala weight Peak area (%)
iz 10.24 Acetone alcohol TR i C,H,0, 74 82423414 6.66
Seed coat
10.85 Glycolicaldehyde s C,H,0, 60 20328941 1.64
14.37 Furfural R C,H,0, 96 27626567 2.23
17.20 1,3-Butanediol 1,3- TR C,H,0, 90 16015625 1.29
19.14 Furfuryl alcohol e C,H,0, 98 17293322 1.40
19.63 2-Methylbutanoic acid 2-HETR C,H,,0, 102 73359294 5.93
23.48 2-Methylcrotonic acid 2-M AL TR C,H;0, 100 18892019 1.53
29.70 2-Hydroxy-gamma-butyrolactone ~ 2-¥83y-T Wl  C,H,O, 102 43093919 3.48
33.99 Methyloleate VIR P TR C,,H,0, 296 22264229 1.80
34.79 Methyllinoleate G R R C,,H,,0, 294 27222118 2.20
14.48 Acetic acid 7R C,H,0, 60 253004783 20.45
26.54 Phenol ENi) C¢H,O 94 51055012 4.13
35.32 5-( Hydroxymethyl ) furfural 5-(FRHI) B C H,O0, 126 97707039 7.90
41.90 Hexadecanoic acid F7SBEmR CH,,0, 256 84436797 6.82
47.37 Octadecanoic acid (AN C s H,0, 284 19930509 1.61
48.50 Oleic acid TR C,H,,0, 282 255075075  20.61
50.54 Linoleic acid DIATITv CH,,0, 280 127638425  10.32
At Total 1237367088 100
iz 32.40 1,2,3-Propanetriol 1,2,3-9 = C,H,0, 92 253614721 2.70
Endosperm
45.29 Squalene =N CyHy, 410 384698458  4.10
14.51 Acetic acid 7.1 C,H,0, 60 152893984  1.63
26.54 Phenol Ay C H,0 94 96681617 1.03
35.32 5-( Hydroxymethyl ) furfural S-(FHH)BERE C H,O, 126 98498215 1.05
42.12 Hexadecanoic acid RPAYSH C, H,,0, 256 1816621566  19.35
47.66 Octadecanoic acid QAN iz CyH,0, 284 267259079  2.85
49.03 Oleic acid TR C,H,,0, 282 3727946520  39.70
51.05 Linoleic acid IR C,H,,0, 280 2592487896  27.61
A1 Total 9390702056 100

FHXT iRy 2.34% ; [ESS 3 P [ 5-( F2 I 3 ) MRS
BRME | BT ], A & N 2.92% 13 28 1 Fh (R
) M SRy 1.03%, fTERFLP &A1 A
MULAE Y, Hh G AR 6 A (IR \ Wil BR |+ 7S b
iz LR /N el 2-F L TR ) |, AH X o AL

9 95.95% , Lo B B i 15.46%  IRFL PR
A7 2- L L R 2 1l (=TRSO
HEN 1.59% , LRz v 8 LA 8.78% 5 G2 1 Fff (i
R ) AR AR 0.68% , HUFl R v RIS 1.70% 5
K 1 (1,2,3-P )RR A 0.67% , Wi
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Table 6 Types of organic compounds and relative contents in seed coat and endosperm
NEUSTECIn] . 5 S I\ AL .
D?;IE]LEE%‘S{M 5‘5)”:'] ﬂﬁ%% IT')L% ﬁ?iﬁ ]}?‘EA *ﬁx‘f [ZEEN /j\'Vl“
ifferent treatment . . . Molecular Molecular  Relative content
Category Compound Chinese name . Subtotal
parts formula weight (%)
il (23 Oleic acid MR CsH,,0, 282 35.93 80.49
Seed coat Acids .
Linoleic acid VPR C,sH;,0, 280 16.43
Hexadecanoic acid RIWAVSHT C,:H;,0, 256 14.78
Acetic acid 7 C,H,0, 60 8.93
Octadecanoic acid RWAY CsH,0, 284 2.56
2-Methylbutanoic acid 2-PRT R C,H,,0, 102 1.48
2-Methylcrotonic acid 2-FIEL M TR CsH,0, 100 0.38
ik Squalene =AW C,,Hy, 410 10.37 10.37
Alkenes
B2 2-Hydroxy-gamma-butyrolactone 2- f}:?%é—‘y— T WlE C,H 0, 102 0.87 2.83
Esters
Monoacetin B Z iR HE g CsH,,0, 134 0.62
Methyllinoleate SV THIR i CH;,0, 294 0.55
Methyloleate THIRR T P CH;0, 296 0.45
Diacetin Hil = 2R C,H,,0, 176 0.34
fick Acetone alcohol PRI C,H,0, 74 1.67 2.34
Alcohols
Furfuryl alcohol e C,H,0, 98 0.35
1,3-Butanediol 1,3-T B C,H,0, 90 032
(2 5-( Hydroxymethyl ) furfural 5-(FRWHE) BERE  C.HO, 126 1.98 2.92
Aldehydes
Furfural b C;H,0, 96 0.56
Glycolicaldehyde VNS C,H,0, 60 0.41
[HHES Phenol EN) CeH,0 94 1.03 1.03
Phenols
A1 Total 100 100
JRFL [[7eS Oleic acid il C,H,,0, 282 54.45 95.95
Endosperm Acids .
Linoleic acid RIATHI CH,,0, 280 18.31
Hexadecanoic acid WAy C,:H;,0, 256 18.24
Octadecanoic acid T\ SR CxHy0, 284 2.24
Acetic acid LIR C,H,0, 60 2.32
2-Methylbutanoic acid 2-H TR C;H,,0, 102 0.37
ik Squalene =AW C,, Hy, 410 1.59 1.59
Alkenes
S Phenol AT C.H,O 94 0.84 0.84
Phenols
fig2k Methyloleate THIER H P C,,H,,0, 296 0.68 0.68
Esters
ey 1,2,3-Propanetriol 1,2,3-N =% C,H 0, 92 0.67 0.67
Alcohols
[ 5-( Hydroxymethyl ) furfural 5-(FRFI) BB CH,O, 126 0.26 0.26
Aldehydes
A1t Total 100 100
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39 %

S AIG 2.15% ; BESS | Pl (5-F8 HH MR ) | AR X
TR 0.26% , LR B A AL 2.66% 5 By 2E 1 Ff
(W), M X & & 5 0.84%, L Ah 2 v & &%
0.19%,

3 W54 w

A EMAEAMTFRENFHMENEIEESE
AXFARBE, MEFHNESERZEXRTHEL

SR FH FR I AR R P AN ] 5 351 4 B0 5 N A 2B R
Pl PR B AT I, R SR A T R 2R R R K
IV 1 B0 485 SR 40 /N o R JHC o ) A /N I ) g e
F VR > b FR B3 > b B2 7K > il K
V> IR FL R BV S IR LK IR T, 22 5 3 (P<
0.05) , RV HA 53 N A 28 AT~ P Y8400 1 4 It iy
T B 2 K T K | B M 0 B 7K M 4y
N

SN A AR MR AR R ILE 5 25 10 FA
B &Y, o BRI MR IR /S ke i+
J\BERR | TR 2-H 3L TR AL 6 F s I 28 =TS
W5 1R A IR 1 RD ERIS A TRER HI TR 1 A
A S-(FRW L) BREE 1 B, FhZ AR TR FLREA
WAL G YA 11 F 50008 Ok 2-H HEa
iR \2-F2F-y-T TR B TR H Wl s | S i AR F e
HM = G RR W Y B BE OBERE 1, 3-T ZBE HERE
CEERE . RZLARXT TR0 KR8 A 1A HLAL & P AUH
1,2,3-TN =B 1 Fl, SR D712 $2 3005 Fh 1 S8 Fh
TR A B K 2E R AR 4 e ER A
TR f  WRFLIR B VRO SRR T i A
TR, bRz v B R ek, iR LR 42
WA HIE e/, 22 5 3% (P<0.05) , ud B 5 M
AT F N R A P B A R S R T
eEL
32 EMAEARMTFHENSG B B EBEXEEE
4 F BT F 8 & 90 5 0 R

WU R A i ik | Tk | 20 TR & TR RN HH By i
PV o BRI, 15 2 5N A 2B AR T 1 R R IR
FLA R A, 4 GC-MS 3%, 153N
25 20 FAEXT S BB S A VLY, 4R A AL
FR2E J@2E Mds BRIS mE2R MRS Hh AR

FEAEXT o o 4 X O, Bl Rz AT BLIR S A XA
N 67.27% ~99.99% JWRFL o A HLER 2 AH X 7
17 91.14% ~98.98% , ik I, fEIRFL A HLER &
TR T e, v mT 15 A g D5 35 B 43 16 T R RN
TR & Ay 0 54.45% F1 18.31% , X 7] i 5 Fh
TG AT R B SR A O, B IR I 2 F Rz
ARV B S T AR Y (P<0.05)
L | ORI 28 B A A e IR EL S
8.78% 2.66% 2.15% F1 1.70% , i} B Ff 1~ P 5 Y
W RS RS ERISE X AP T &R R EAEM
) P A 3 0
3.3100 CkAPRMAHNEZREEM, TEZR
HEMAERAMTFHFMHEE

TR0 A I 1) A A ) T R IR B R, B A
T PE R FLE AR A, AS 1R ) IR 1 A BT 1 b
TR [ SRR T8 & A K s R B R
R EETE 100 CHY, SRS A K i s, B & RT
60~90 CALFER) M F 2 4 A K (P<0.05) ,
Ui I B N A 28 A ol PN 91 ) 40 AE ) 4 IR R R
100 °C 7K A0 5 i B O 5, 255 SR M A 2E KR 7
RARFPE K &y v A R A Y A A R E (B e A A
2017) , FERIER IR K 100 C /K i b [ SR 14 4]
TR 5 R R, AT A AR P YR A S A XS e
Tl R B AR VR S AR R A R 4
AR AR S B R B AL A IR
M A 7= g T LA E N AN,
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