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Study of composition of volatile oil, polysaccharide and antibacterial activity
in Brassica rapa L. seed
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ABSTRACT: Objective To extract volatile oil by three methods from Brassica rapa L. seed, and analysis the
antimicrobial activity of wvolatile oil qualitatively and quantitatively, the components of volatile oil and
polysaccharides from Brassica rapa L. seed were identified. Methods The volatile oil of Brassica rapa L. seed was
extracted by steam distillation, solvent extraction and simultaneous distillation extraction, and the components of
volatile oil were analyzed by gas chromatography-mass spectrometry. The inhibitory effects of volatile oil on
Escherichia coli, Saphylococcus aureus and Pseudomonas aeruginosa were tested by filter paper diffusion method

and double dilution method. The polysaccharide was extracted in residues by water extraction and alcohol
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precipitation, TLC was used to analyze its composition after acid hydrolysis. Results There were 21, 7 and 14
components respectively in the volatile oil extracted by three methods. Among them, the isothiocyanate compound
accounted for 45.95% in the volatile oil extracted by steam distillation, 31.35% by simultaneous distillation
extraction, and there were no isothiocyanates in volatile oil extracted by solvent extraction. The qualitative and
quantitative antibacterial experiments showed that the volatile oils obtained by the three methods had good inhibitory
effects on Escherichia coli, Saphylococcus aureus and Pseudomonas aeruginosa. The volatile oil extracted by steam
distillation had the bast antibacterial effect. The polysaccharide was separated better with ethyl acetate: isopropanol:
water= 26:14:7(V:V:V) as the developing agent on the high-efficiency G plate, fructose and galactose were identified
in polysaccharide of Brassica rapa L. seed . Conclusions The volatile oil of Brassica rapa L. seed have certain
inhibitory effects on Escherichia coli, Saphylococcus aureus and Pseudomonas aeruginosa, and may be related to
the inclusion of isothiocyanates and nitriles.
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YIRS EROL A TR A W) T AT R e n
WAE . Fo8 FETe i TR RN, IR ¢ O,
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0.25 um), PEREOIREE: 270 °C, DIALIR 50 °CHF4A, LU
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(4):E M SE B -IR AR P B

F &R KRB Z ML R FHPEXT R, & K AR B
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Fig.l1 Total ion flow spectrum of volatile oil by GC-MS analysis(steam distillation)
F1 EBEEZHNLERSOKESEIEE)
Table 1 Chemical composition of volatile oil (steam distillation)
F5 HFR 4 FR FaE tr/min /Y%
1 FR (Oxalic acid) C,H,0, 90 1.90 2.94
2 S 5UER Z TR (Isothiocyanato ethane) C;HsNS 87 2.12 22.34
3 FH Hii 3 21 (Methylthio-acetonitrile) C;Hs5NS 87 2.34 12.89
4 2-5+ 5 BRE T %t (2-Isocyanato-butane) CsHsNO 99 2.85 3.76
5 4- SR RIR 3L 1-H 5 - 1- T M (4-isoyhiocyanato-1-methylthio- 1-butene) CeH,NS, 159 2.99 1.38
6 3- 1 L 7% 8 (3-methyl-pentanal) CeH,,0 100 3.13 0.34
7 N-E F 3 2, % (N-methyl-ethenamine) C;HsN 55 3.27 0.23
8 i T (2-Furaldenhyde) CsH,0, 96 3.44 0.43
9 2-H1 JE T Ji§ (2-methyl-butanenitrile) CsHoN 83 3.57 15.37
10 Z.JiE (Acetonitrile) C,H;N 41 3.75 3.16
11 2-F JE-2-TR 4 A R Bk (Propanoic acid,2-methyl-2-propenyl ester) C,H,,0, 128 4.19 2.62
12 i3k 2 F (Ethyl vinyl sulfide) C4HS 88 4.82 0.15
13 FH 3L 452 TiE (Methyl isocyanide) C,H;N 41 8.03 15.83
14 F N EE(Oxalic acid diallyl ester) CsH 1004 170 8.21 2.73
15 2-FA B2 H i (2-methyl-benzonitrile) CsH/N 117 9.64 2.75
16 2-3i 3 2, I (2-mercapto-ethanol) C,H,0S 78 14.05 1.17
17 T Ji5 (Butanenitrile) C,H;N 69 14.18 3.63
18 O-Ji T 3L #2 1% (O-allylhdroxylamine) C;H,NO 73 14.25 0.39
19 4-F K H Jif (4-azido-benzonitrile) C,H4N, 144 15.13 3.87
20 4-FA R 3L T fi (4-methylthio-butanenitrile) CoHoNS 115 21.08 1.33
21 S EUER 2K Z FE M (Isothiocyanic acid,phenelthyl ester) CoHoNS 163 24.85 2.64

M1 1 AT AL, JKFE SRR 2 b A
SERRERAY) . TE2K . BRI RIS, Hoh 56
TIREEZS Y 45.95%, IEJ5 43.00%, HEh 5.35%, RIS
2.94%, BEXEE 0.77%, HAE S 1.07%. B i, 5
TRAFIRER LA P AR G S B, AT AR R S B B i)

M2 2 AT VAR BUR SR BGE R b, R A
bt i 32.63%, MERILEYE 54.30%, REREE S 10.70%, &
TR 1.31%, BE2E 1.04%, w] UL, ¥ 70 26 B0k WA SR I
SERRER I A, (A S A P A X & 5 o
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Fig.2 Total ion flow spectrum of volatile oil by GC-MS analysis (solvent extraction)
*2 EBEHEOUERSETZERE)
Table 2 Chemical composition of volatile oil(solvent extraction)

P B2 315 i tr/min TR %
1 T H %% (Methylene Chloride) CH,Cl, 84 2.06 32.63
2 5 Tl (Isobutyronitrile) C,HN 69 2.08 45.16
3 1k i FA 8% (2-Furaldenhyde) CsH40, 96 3.60 1.04
4 2- ML J5E Bl R (2-Pyrrolidineacetic acid) C¢H;NO, 129 8.03 1.31
5 2-H 378 B i (2-methyl-benzonitrile) CsHN 117 11.95 9.14
6 SEIHR Tl =l (Trilinolein) Cs7Hgs06 878 35.50 1.43
7 5 IH{& Z, [ (Ethyl isoallocholate) C,6H4405 436 38.52 9.27

sunlian—2 ScanEI+TIC
100 - 8.07 1.88¢9
S
% 11.90
H
10721 14.09 41.85
2025 21.10 54 o7
[ ST
0 1 1 1 1 1 I I T T b - 1 m 1 1 1 1 1 1
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
PR ER B 6] /min

P 3 kM GC-MS 43 HT .6 B 7 it i Pl (7] o 28 PR A LR )

Fig.3 Total ion flow spectrum of volatile oil by GC-MS analysis (simultaneous distillation extraction)

38R, FINZEEARERIELmP EESH R
TFIREERAL G . R . B, SHEGEY . &
i) B At 43 o o S R R 2 31.35%, 2R N
45.43%, FE5 8.18%, A EMGMEW N 7.63%, BEMIZE
4.42%, HARN S 2.91%. 55T EUER BRI 28 & 2
76.78%.

AT GC-MS Koy, 75 FICKERER X Je# T#

KAMPEAT KA B, 75 0 s i A U 45 A, BT 0,
R MR 285 5
3.2 #EAMAIEIER
32,1 m@mEeyitaeE R

A Ll A B A ) A5 W R TR B D TR AR S R A
WATYAG, 37 CCHEHIREEF 24 h, B—i8, HOEFRE
LR EIS /N 300 4
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322 RMFEIeLR

37 CCHEHEIESE 24 h J5, HFREPHIUT 42~
14.2 mm K/NREEINTE I, 2550003 4 MR 4, 3 4 FI
4 0] WL, 3 R0 i T AR R A TR AR, SRR A
SHEEMAREE > KIBHFTE > SR . KESZEBER
TRHE RN 3 IR B i 2, SR R AR A
10.2 mm, 14.2 mm K 6.5 mm, 455EGERIE R 0T 24 [T
P TR PRV BCR R T2 22 FR S M A R
323 EEERREZER

HRHT AR B AR B B R 4 R, SR 3 R vk s o
FEF RN 3 IR 0 e/ N TRV B (MIC) R R /N A TRV

FE(MBC), 453 5~7. % 5~7 @R, 3 oy risagdE
KM KIAFTE . 418 A ER T M ST R 39 R AFRY
EIVER, o 5 B 45 SRR K 28 AR R B il g 4
WRCR T B3 1 AT, O REIE &l AR
PR ERZS I NG 2 0 o B0 & M AR G S 1Y) 88.9%, TR TE
FEE, "R S0 R ER2E KIS & A K.

1T 3 Bl AR &I I A B R TR, XS
[ R AV AT 22500 . DUKZE SRR R UM &
TP SCR B Ar, FTRe S P SR Z N A RER
FE AL WA K, SRET I — LR EIUE,

®3 FRENEFERSENEIBERE)

Table 3 Chemical composition of volatile oil(simultaneous distillation extraction)

e s s tg/min TrY%
1 F TR Z BB (Isothiocyanato ethane) C;Hs5NS 87 2.03 14.27
2 215 (Acetonitrile) CH;N 41 3.56 13.67
3 3-H1 3£ % (3-methyl-pentanal) C6H},0 100 5.14 3.08
4 1-WE IE 2.} (1-piperidineacetonitrile) C-HoN, 124 8.07 24.12
5 2-F JL2K H )i (2-methyl-benzonitrile) CgHIN 117 10.72 7.64
6 2-3i 3 Z I (2-mercapto-ethanol) C,H,0S8 78 11.89 8.18
! (1 f;;iﬁifjiiarbonitrile) Cotl: 128 14.08 683
8 1-5 B BE-2-il FE 7K (1-chloromethyl-2-nitro benzene) C,H(,CINO, 171 15.15 0.80
9 3-Z B ¥R 46 (3-aceetylthianaphthene) C0H0S 176 17.19 0.23
10 Xt 24 BRI SRR SRR TR (p-vinylphenyl isothiocyanate) CyH,NS 161 20.10 7.43
11 4B — B B T (Homo phthalimide) CoH;NO, 161 20.25 2.68
12 SRR TR (Butyl isothiocyanate) CsHoNS 115 21.10 2.01
13 4-g4- H %lﬂﬂ’e R JE)-1,5- — & WK g -2- i (4-(4-Methyl-piperazin-1-yl)-1,5, CyHLiN,O - 240 134

-dihydro-imidazol-2-one)
14 SRR A 2 HE S (Isothiocyanic acid,phenelthyl ester) CoHyNS 163 41.85 7.64

PN 7R

Escherichia coli

S E O E R

Saphylococcus aureus

LRIRAT T
Pseudomonas aeruginosa

B4 uedt A8
Fig.4 Methodof filter paper diffusion
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4 FRMBIERNELR(N=3)

Table 4 Determination result of the inhibition zone of volatile oil (n=3)

N B A2 /mm
HER —— — —
TKFER R PESERITEFS [F) BT ZE AR AR Bk
K 10.2 95 9.8
SV O A ER 14.2 10.5 12.2
LRMRATF TR 6.5 42 5.4
x5 ELHMINER MIC #1 MBCOKESEIBE)
Table 5 MIC and MBC of volatile oil bacteriostasis (steam distillation)
ik B 2 I/ NMINTRVR E MICGES FHER MR /IR E MBCEEH T & R r
-~ FRRAEED TRRARED
KA 8.9 1:128 1:64
SV O A ER 8.9 1:128 1:64
LRI TR 6.7.8.9 1:32 1:16

£ 6 ELMA MIC F1 MBC(EIRZRIBZEEUE)

Table 6 MIC and MBC of volatile oil bacteriostasis(simultaneous distillation extraction)

e Bt 2 I/ MR MIC ‘ Ie/NRTAHEE MBC '
CEF FH R M E I B E0 (G THEE I R G B A5 450
PN, /L aav | 6.7.8.9 1:32 1:16
A B A IR A 5.6.7.8.9 1:16 1:8
N 6.7.8.9 1:32 1:16

%7 $ELHM MIC 1 MBCGATIZERUE)
Table 7 MIC and MBC of volatile oil bacteriostasis(solvent extraction)

e /NTE R MICOES 45 A& il R /N R MBC
P mpacey PR ﬁg‘&g%wmm (%%;X%;fg;mw%ﬁ)
KIGHTFHE 6.7.8.9 1:32 1:16
G ¥ O BRI 7. 8.9 1:64 1:32
SRR I 7.8.9 1:64 1:32
33 ZBRERE HFERBES, B 5 Fos, AR ANEH F20h 5 F
B IIECER

331 RIAleyiks
JEH T Z MK MR LR B 5 EE: K
=26:14:7(V:V:V) . 1E T BN : 7K =4:3:1(V:V:V) S IE T B ==
LR TR SN SR ML e : /K =7:20:12:7:6:5(V:V:V:V:V:V)
GRIFH P RIF SRR, LR B 7N EE: K
=26:14:7(V:V:V) R JRIFFIET, BESIEMWi %, e, 4

BREYE, SORBFIE TR 2R 2R RN K =26:14:7(V:V:V)
FIRRIFFH
332 HEMWASHATHLE -e .
SRR A AR A R SRR 4 ul, TE R AcE
B G M EJRIFRT, BEAETEW, B R, kAR
BN 4 ul, FEEGRER Gl BRI
333 BEM R - - - : ——
DI A b R 2 26 P 0 VR S 0, 1 5 PR R RN AR
H T PR AR % T, 7552 U RS B 5 BEHESCIR (o e

FARLHIOLE b, BB e % (B (rate of flow, RpfEJEA Fig.5 Chromatogram of confirmatory experiments
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W22y, KBOKZR AR IEAR U A b 3254 5=
BURBRERSIL S . 28 . RN . RIRSF . WM A HGL
PEM A R EROS A IIE L RIREE . RIR M. RIS
ZEAR A BOR AR WU 45 i v 5 S R IR 2
Y. WEJE. BE. DS EHACE Y SBERRAT o X SR O A A

T PURIERIBTTE, SRR T R R AT
PR\ (O 2 TR TR AR AT TR X A R A o R R
SEFR M SR AR BOUET T 208, TLC WL 1T e T2
WAL, A BCTHE T 2 Wb & A SRR FUR . o
8 SR SR e — L IR MR T —E % .
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