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Study on volatile compounds, in vitro antioxidant activities and antibacterial effects of es-

sential oil extracted from the dried aril of Torreya grandis
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Abstract; In this study, the essential oil of Torreya grandis (T. grandis) dried aril was extracted by steam
distillation, and its volatile compounds and contents were analyzed using gas chromatography-mass spec-
trometry (GC-MS). In addition, the in vitro antioxidant activities of the essential oil were investigated by
DPPH, ABTS and hydroxyl free radicals scavenging rate assays. Finally, the inhibitory effects against
Escherichia coli (E. coli), Bacillus cereus ( B. cereus) and Staphylococcus aureus (S. aureus) were
evaluated by the Oxford cup method. According to the GC-MS analysis, a total of 45 volatile components
were identified in the essential oil of 7. grandis dried aril. Among them, 3—Carene was the most dominant
compound, possessing the highest relative content of 26. 20% , followed by D-limonene, 6—Cadinene and &
—Cadinol, with relative content of 15. 11%, 8. 16% and 7.57% , respectively. The results of in vitro free
radical scavenging tests showed that the essential oil exhibited great antioxidant activities, and the scaven-

ging ability against DPPH, ABTS and hydroxyl free radicals was positively correlated with the mass con-
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centrations of the essential oil (P<0.01). The scavenging rates against DPPH, ABTS and hydroxyl free
radicals were 74. 82%+1.58% , 78. 78% +1. 75% and 69. 76% +2. 73% , respectively, at the highest con-

centration of 1 mg/mL essential oil. The results of the antibacterial effects revealed that the essential oil of

T. grandis dried aril inhibited E. coli, B. cereus, and S. aureus to some extent. By comparing the diame-

ter of the inhibition zone, the essential oil displayed obvious antibacterial activity, which was positively cor-

related with the concentration ( P<0.01). At the same mass concentration, B. cereus was the most sensi-

tive to the essential oil, followed by E. coli and finally S. aureus. This study demonstrated that the essen-

tial oil of 7. grandis dried aril had good in vitro antioxidant and antibacterial activities.
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Table 1  Volatile compounds and their content of essential oil from the dried aril of T. grandis

A= 5 B3 15} [ / min (AL /X 7 CAS 5 XS /%
1 8.600 3 B2 CioHyg 488-97-1 0.35
2 9.1216 3B CoH 6 488-97-1 26.20
3 9.463 7 W CoH g 79-92-5 1.16
4 10. 302 8 B- K CioHyg 555-10-2 0.42
5 10.373 7 1= 3 —4— (1- W 3k 20 38 ) 3R 2 doe CioH g 499-97-8 2.34
6 10.916 8 B- IR M CoHyg 18172-67-3 0.96
7 12.173 7 D-F7 1 M CioHye 5989-27-5 15.11
8 13.956 6 - I CioHyg 29050-33-7 0.23
9 15.113 3 T i 4 B CipH,0 4501-58-0 0.27

10 15.512 6 AR T CioHg0 547-61-5 0.61

11 15.748 9 0y U i CipH,60 1820-09-3 3.23

12 16.207 0 fe A CioHyg 3387-41-5 0. 41

13 16.677 4 4— P T CioH,;50 20126-76-5 0.35

14 16. 980 4 of 3 2 S T R CyoH,,0 1197-01-9 0.38

15 17.107 1 o= 7 CoH 30 10482-56-1 0.97

16 17.204 3 b 4 IR I 1 CyoH,,0 564-94-3 0.34

17 17.265 0 ok 4 4R I e CioH60 515-00-4 0.28

18 17.598 4 (=) — b ¥l ) Cy H,,0 1196-01-6 1.07

19 18.603 6 ey ] CyoH,,0 2244-16-8 0.71

20 21.480 3 - I 2 CyH, 0, 121-71-1 0.26

21 21.492 9 - B CisHy, 3856-25-5 1.28

22 22.568 3 o—HE B i T 0 CisHyy 17699-14-8 0.52

23 23.339 1 S22 AT K CisHy, 87-44-5 1.17

24 23.583 6 B EL4 C,sHy, 18252-44-3 3.74

25 24.257 7 5t =X - B— i W Js CisH,, 28973-97-9 2.46
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36 27.972 8 A AL R T C,sH,,0 19888-34-7 0. 60
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Fig.2 DPPH free radical scavenging rate of

essential oil from the dried aril of T. grandis
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essential oil from the dried aril of T. grandis
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Fig.4 Hydroxyl radical scavenging rate of essential

oil from the dried aril of T. grandis
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R X 3 BA A 0B G R X Ao, T 9 K A

A2 TR ARAGAY B i Y 4 AR
Table 2 Antibacterial effects of essential oil from the dried aril of T. grandis

J0 T E A2/ mm
95 S BRI 44 FR . T 488 A ol B RS 3t RS/ (mg-mL ")
Tk 2
0.2 0.6 0.8 1.0
pNI7EaRc] 8.04+0. 03" 9.55+0.76" 11.36+0. 50° 11.97+0. 83 13.24+0.31% 14.42+0. 52°
I A ZE AT 1R 8. 03+0. 02° 10. 34+0. 73" 12.92+0.31° 13.56+0. 78° 14.23+0. 40° 16.47+0. 941
S OB ERE 8.02+0.02° 8.98+0.31™ 9.78+0. 62" 10. 64+0. 36 10. 80+0. 73 11.76+0. 85"

TE < 0 B B DL P S B M 22 7 3R AT B B bR BN R TR R R 28 R 3 (P<0.05)
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agiliyage %% 4 t D—Fy 8¢ T LA A R0 ) 2k
Py A, G T RE B AL A 60 A5 2 A0 i BE B
Jot, TR 20 B 8 A T B R G R TR Y 3R
I, DTS 200 2 284 77 AR AR TR R ) DRD I A A Al
Toft B2 A Il B A B A ROCR AL T S A
F R R RS

3 ##

AR 78 25 188 1 i A 1 M A A AR B RS i
L e 45 FREE R PRI G, AL A 2 B
KRN KRG FERS R 3 -E K
(26.20%) . D - #F 8 M (15.11%) . & — K # i
(8.16% ) Ml 8- FLAN I (7.57%) o T 1 B HEAE Fh
B BA B AR ST A AT M, BOXE DPPH
HHE % ABTS AHHEMBEHHENIERE NS
TRk R IEAHC, BAh, 20K 2 A B
TR AR, A0 T R0OCR B A o v R A 3 i 42
1, 3 AR B TR B0 TR R (R — BT R R Y A AE A
ol J K Y P SRR A e A 2 AR AT TR > K AT A
SEEOHAKE , THREFEEA LS mESR
GF B RSN E AL TG R B S T RE S s A
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