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Analysis of chemical constituents by GC-MS and antioxidant
capacity on essential oil from Tulbaghia violacea
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Abstract:; The essential oils of Tulbaghia violacea were obtained from different organs by steam distillation (SD) and
solid phase microextraction (SPME) , which were analyzed by gaschromatography-mass spectrometry (GC-MS) , and
the antioxidant activities of the essential oils were also investigated through the measurement of DPPH scavenging ac-
tivity and total antioxidant capacity. The results showed that the compositions of the essential oils and their relative con-
tents in different organs of T. violacea were significantly different, and totally sixteen compounds were indentified
through two methods. Most of the ingredients in volatile oil were sulfide or sulfur compounds, accounting for more than
80% of the total composition, and the relative content of Disulfide, bis(2-sulthydrylethyl) -was the highest. Some con-

sitituents of the essential oils were valuable for pharmaceutical and for the production of spices. SPME was more effec-
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tive for extraction of alcohols, aldehydes and esters, and SD was better for sulfur, sulfide and terpenoids

extraction. 1C,, for the essential oils on scavenging DPPH was 17.46 mg + mL"' and the scavenging rate against DPPH

free radicals could reach 54.86%. The essential oils of T. violacea maintained higher antioxidant capacity than L-ascor-

bic acid. Our analysis on the compositions and their relative contents of essential oils in T. violacea provides the infor-

mation for further utilization of this plant.
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JE 250 C; #ERPIAIEEE 40 C ,A-%FF 1 min, D) 20
C - min” B9 FETFZE 100 C,{£4F 1 min, FHLL 6
C - min™ (YHETHE 225 C,

JERE A B TR EL L ESRE 70 eV B T IR
230 °C 5 DU AT IR 150 °C; B A E 15~
500 amu ; %5 5] ZE AR B [E]) O 2 min, 38 3 T AF il A9
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Fig. 1 Standard curve of FeSO, solution

DL BERAL S (3 Fl) o AR T ARH — ARkt
B EYAT E i, RWE L,

TK 282 VB R [ AR 2 B Dy AR SRR AR
e ACHRE SR LA AR TR A AN F 112 B 11 R
12 FpAT 10 Rk, i A oA G B 4R
B Disulfide, bis(2-sulthydrylethyl) -, = ( HI
Femift) ke 2,3,5- A obe . —H 3 B RS
FOTRA . AR R IR 50k A S (A& A
TR (R AL ) LR 2 Fhs gy, BEEEA
R AR X 5 B A i Y 2t 2 Disullfide , bis (2-sulf-
hydrylethyl) -, = ( FU B AR) HI ke 2,3, 5- =8¢ O
ot . " H B AR Al Methane, ( methylsulfinyl) ( meth-
ylthio) -5 (HRN S B LR 2R WA T 1M & A7
AE I TR A 52 5L 47 BE | Bicyclo [5.1.0] oc-
tane, 8-methylene-Fl 17-Norkaur-15-ene 4§ {43, i
K ZR RIS B R AL AL R b B A7 8
BLAT , FHXT S B O AT Disulfide, bis ( 2-sulfhydryl-
ethyl)-(65.071%) . = ( F F:64%) 5% (16.251%)
M12,3,5- =2 C % (6.833%) %,
2.2 MMIRENA R LR

G A IR ZR AR ZEAR TR [ AR SR BT , 7 SR R A
AR ARSI E] T 16 By, Hh /K 285 281087
YR 20 T 13 FPal Sy, SPME Ay oo i 2 1
14 F A3, WA 7 3245 21 00 45 2 00 43 5 AH 01, (5
A WA AR S RAB KN ES (R 2) . WAL
G I AF X0 5 ke ey P 1S A o T IS | OO
TR REZE, P2 B o 44 T B Y 80% LA I, i
[ SN RSN TR SN S I8 S W il R 1
W5, SPME X2t EASFERZE s i 1 0 gf



630 U0 MW 37 4%
x1 ZEFWIERBBITH GC-MS R
Table 1  Analysis results of volatile oil components from Tulbaghia violacea
5 X} & Relative content (%)
i e
iR A st e
TR Compound olecuar R MR B B R R Uil Uil izl
(min) Formula Leaf  Leaf  Petal Petal Stalk  Stalk  Root  Root Peduncle
SD SPME SD SPME SD SPME SD SPME SD
3.231  —HEmH C,H,S, 2.229 7724 2964 2312 1.333 2365 0.865 1.206 2.719
2,3-Dithiabutane
3.600  HidLLMR C,H,0,S 2.081 6.185 4.636 2.521 @ — — —  3.506
Mercapto acetic acid
4.249  ZHImEF S C,H,S, 0.656 — 0934 —  0.567 1.192 0.421 0.895 1.121
2,4-Dithiapentane
5.074 —HIE=milE C,HS, 0.292 — — — 1.012 — — 0.929
Dimethyl trisulfide
5.526 ARHIEE C,H,0 — L1322 — 1382 — — — — —
Benzyl alcohol
6.759 1,2, 4-=HiF L C,H,S, 0.899 — 0470 — 0543 1.714 0612 —
1,2,4-Trithiolane
6.784 T C,H,,0 — 0302 — 07%6 — @— = = —
Nonanal
6.885 L B H A I C,H,,0 — — — — 0421 — 2726 16857 —
cis-Verbenol
7.286  2,3,5-=HiAC b C,H,S, 7.191 30.048 7.447 13.871 12.082 35.607 4.327 18.606 6.833
2,3 ,5-Trithiahexane
7.837  ZERRTg C,H,,0, — — — 1261 — — — —
Benzyl acetate
9.718 (WKL) LW C,H,0,8 0.853 1.088 — — — 2235 — — —
2-Methylthioacetic acid
11.420 Bicyclo [ 5.1.0] octane, 8-methylene- C,H,, — — — — 0.762 0.234 0.526  0.109 —
14.935  Disulfide, bis(2-sulfhydrylethyl) - C,H,S, 54.292 32.440 63.918 66.758 58.826 45.881 58.387 49.816 65.071
19.558 = (HaAL) F e C,H,S, 20.644 11.382 12.622 1.140 17.759 1.718 25.151 2.305 16.251
Tris ( methylthio) methane
21.908 Methane, (methylsulfinyl) (' methylthio) - C,H,0S, 5.146 2452 2611 1.012 2.612 2561 3.544 6.722 —
22.278 17-Norkaur-15-ene CH,, — — — — 0.521 — 1.235 — 3.569
x2 FMIRETELR
Table 2 Comparison of compound types and contents between SD and SPME
; . TR s , , ,
B Bk ok mok PIRER g M ik Wi
Material Method Acids Alcohols ' & Thioethers Aldehydes Esters Terpenoid
hydrocarbons
iy SD 2(2.934) 0 5(34.536) 3(56.813) 0 0 0
Leaf SPME 2(1.273) 1(1.132) 3(43.882)  2(40.164) 1(0.302) 0 0
iz SD 1(4.636) 0 5(24.084) 2(66.882) 0 0 0
Petal SPME 1(2.521) 1(1.382) 3(16.023) 2(69.070) 1(0.756) 1(1.261) 0
2% SD 0 1(0.421) 6(34.325) 3(61.171) 0 0 1(0.521)
Stalk SPME 1(2.235) 0 6(43.026)  2(48.246) 0 0 0
Il SD 0 1(2.726) 5(33.969) 2(59.252) 0 0 1(1.235)
Root SPME 0 1(16.857) 6(29.249) 2(51.022) 0 0 0
pizd ) 1(3.506) 0 3(24.205) 3(68.719) 0 0 1(3.569)
Peduncle

T &S OISR (%) o

Note : The values in parentheses are relative content (% ).
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Fig. 2 GC-MS of the essential oil from Tulbaghia violacea A. SD; B. SPME.
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mg « mL I VEBRSRIK T 53%, Bl A5 I R 1K) 4k
IR B, TR 2 AR BRI S B 2E BRBEZE A st 31 R me A I TH, e K15 54.86% ., A1 HL T

2 A 42 BUBCR T 4T =, L-BUR AR 1 % DPPH [ H1 B4 g ) o &, 78
2.3 ;5 DPPH B E&E N VB 20 mg - mL B TEBRAEAE 85% L) b, 1E 0~

YA At DPPH A i3 B3 BRREESE 20 mg - mL SR, 5 & I0A L-H00R 08 12 40 5
SR B SE I AN W R (P 2) MW 20 DPPH WRFRMAME LR, BEIMEEBRR(Y) 5
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FERAMAR AR (X)) 9 1|1 E 77 #2430 R Y = 2.220 X +
11.230 (R* = 0.972), Y = 4.365X +3.783 (R =
0.969) , X Hd PEATLAE RGBT e 15 21 48 1FF
TEAE LAY 1C5y N 17.46 mg + mL" | L-HUIRIALAR 1C,,
4 10.59 mg - mlL™" | 2 B LA A6 4% & i W5 Bk DPPH
A ERE KT L-HUIR MR
2.4 BIiEeE

S AEHE TN A ST AT RE T B AR S A3
3G 5R (& 4) , AR 100wl i), LI 1E
KX LAY FeSO, HeFE A L-HUaR I B 78 I BE A
1.3 £, AT UL 58 0 A6 45 % Th i S bt AL g
(FRAP {8) IR BE T 19 L-PLIp i iR

3 itk

ABFFE T, S AL 1Y H5 i 3 45 E ) 16 Fh ik
a3, LLE B BB Ao 3 S A D B TR
P W PR AMEE ST, 45 RS Soyingbe et
al(2013) B 25 AL, {HJ)E, Soyingbe et al (2013)
5T B 2R AL AR 2545 R W v — WP R F Be i) A
Xt & B, ik 51.04% , Olorunnisola et al (2012) X
P ARAR T O W AE AR 2545 R i T 5 2 ] — AR
S HGE AT R 11.35% , ARBIF 93— B 3%
e £ AR AN 25 v R X 5 0 i A 0. 567% A
0.421% , x4 R T HE D AN [R] A 2 A sl A K i B 22
SR, AW B R GRALHE S rh B B A R Ay
N Disulfide, bis ( 2-sulfhydrylethyl ) -, HHi & Tz
BTS2 A S AN I, e Ah 45 A
IR B AT b | O R HR T A = ik A
i e S SR AR SR DS 2 AR D E I AT S A 9 L
85,2003) . MRS A W mSE B A
T A BEDIOR Y S AR K R R &R
o3 A E A 28 BT R 1Y UK ( Martinez-
Velazquez et al ,2011) ,

TEFR DPPH H Hh A& 1 B8 1 FLE T &1k BE ) #F
AR R 0S8 A G PE R PR AN R bR 2 — (5 B FE AR,
2015) . FRAP £ 7R 58 05 AL 45 S il ) S 48 Ak
RE 105 , W] REJE HY TSR R AL 45 A i AR AERS Fe®'
AABRE S B, Wb T Fe® (1 AL,
Soyingbe et al (2013 ) X 58 A6 A 5% v e 0L 4% A
X NO H i ZERYTE BRACR MR H W35 . AWTSE
TSR AR & X DPPH [ FH 3 A9 1 bR AR 1 8%
25 THBRAE I I AW BE 1Y L-PU IR iR, H B A 1

FIBLRFAE , W T AL A X B il BBV B B oA
PRk, WA ATEBR A i 24 T RE -5 R
MR o B e A S, i P S T T o o i o
AR BIPT AR (F RS, 1994) , IEAF
oK, RIS o AR e AR B B R A P 7 R
BEZRAE MRS T2 N, PR
BRI B G | R R IR PR T Tl HABR T &
{/INI=

SR AEAR R i B AT AE R B 22 S R AU o)
T BRI it 2 B o0 15 e SR A, e S R R e Y
AT M Disulfide, bis(2-sulfhydrylethyl) —,fﬁﬁ%’é\@ﬁ%
FBERAE W80, o Vr 2 0 vl Bt 259 &
KR RAR BT AR I HIE . SR AE4E K uh St
SAALBE R BT DPPH [ i 5 75 B 1 A fn 45
W L-pU IR I MR 3, 7§ Bk DPPH A il 5 19 1C5, M
17.46 mg - mL" . SEWFAEFE AR AN ] B e 1 T
FRAE TR A et

SE 3
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