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Abstract ; In order to explore the aroma composition and antioxidant activity of Dendrobium bensoniae Rchb. f. flower, the vola-
tile extract of D. bensoniae was obtained by solvent-assisted flavor evaporation (SAFE) and the antioxidant activities of its ex-
tracts were evaluated by three kinds of free radical scavenging models in vitro combined with SOD activity repair model in hu-
man immortalized cortical cells. The chemical composition of the volatiles was analyzed by GC-MS and the relative percentage
of each compound was determined by peak area normalization method. Odor active value of each compound was calculated
based on its relative percentage and accordingly odor threshold, which indicated the key aroma compounds in D. bensoniae
flower. The research results showed that a total of 51 compounds were identified from the flower volatiles, accounting for
90.0% of the total content. Among them,16 key aroma compounds,6 modified aroma compounds and 3 potential aroma com-
pounds were identified , including benzyl alcohol (45.5% ), vanillin (17.0% ), hexanal (3.4% ) and phenylethyl alcohol
(2.7% ) ,which responsible for the aroma characteristics of grass,sweet and floral notes of the flower. The material extracted
by high concentration ethanol from D. bensoniae flower showed strong antioxidant activity in hydroxyl free radical scavenging,
DPPH free radical scavenging, ABTS free radical scavenging bio-assays and SOD activity repair model in human immortalized

cortical cells. The results of the present study provide a scientific basis for the research and development of D. bensoniae flow-
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er related products and antioxidant substances.
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Table 1 Retention index and relative percentage of volatile compounds in D. bensoniae flower

1 B3 b
5 o et FAp E1 3 o
No. Compound Relative
Hps — percentage ( % )
1 1% Toluene 768 763 0.9
2 £V Hexanal 802 800 3.4
3 2-CUH T 2-Hexenal , (E) - 852 854 0.4
4 I8 3-Hexen-1-ol, (Z)- 854 857 0.8
5 [l I 4% Benzene, 1 ,3-dimethyl- 870 866 0.8
6 LB 12 o0-Xylene 895 887 0.4
7 L R T it Ethanol ,2-butoxy- 905 906 0.2
8 SIS Benzaldehyde 958 962 0.6
9 FW Aniline 975 977 2.8
-
11 S I Benzyl alcohol 1039 1036 45.5
12 47, Benzeneacetaldehyde 1 046 1045 0.3
13 WS 1,3,7-Octatriene 3, 7-dimethyl- 1 049 1 047 0.2
14 % -2-35 T 2-Octenal , (E) - 1058 1 060 0.3
15 2 2k -2-3 -1 -2 2-Octen-1-ol, (E) - 1067 1067 <0.1
16 fii] ' @} Phenol ,3-methyl- 1073 1075 0.1
17 AR Phenol ,2-methoxy- 1 090 1 090 1.1
18 J5 4 Linalool 1099 1099 0.1
19 1E+—%¢ Undecane 1 100 1 100 0.1
20 F% Nonanal 1103 1104 0.2
21 Cycliflix;nf f?daif:thyl- i 1112 0-1
22 # 7,1 Phenylethyl alcohol 1115 1116 2.7
23 A3%E — B ik Benzene,1,2-dimethoxy- 1 146 1148 0.1
24 4-547TE Terpinen-4-ol 1181 1177 0.1
25 a-RATHEE a-Terpineol 1193 1192 0.1
26 F 4% Dodecane 1197 1 200 0.2
AR
27 Beiz’sfujaiff di}iﬁm_ 1216 1224 1.1
28 1+ =# 1-Tridecene 1289 1292 0.1
29 E+ =% Tridecane 1297 1 300 0.1
30 ZE 2458 Theaspirane 1 306 1302 0.2
31 2-FIJLMEMk Quinoline ,2-methyl- 1313 1311 0.1
32 2_@&@%‘%@&%01 1316 1317 0.3
33 RN % 1,2-Propanediol , 1 -phenyl- 1329 1327 0.2
34 PEHEIR O 4% Heptyleyclohexane 1344 1 346 0.1
.
36 IE+PU%E Tetradecane 1397 1 400 0.5

37 FHHE Vanillin 1 406 1 404 17.0
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2:5% 1( Continued Tab. 1)

PR AL

5 ety Retention index Xl F7 it
No. Compound
s NIST percentage ( % )
38 AT Caryophyllene 1432 1428 0.2
39 T-33F ks Cyclopentane , nonyl- 1 449 1451 0.3
40 FEnF LN Geranyl acetone 1453 1453 0.5
41 | F 47 1-Pentadecene 1489 1489 0.1
42 IE+ 3 k¢ Pentadecane 1 497 1 500 1.1
43 4% 22 i Butylated hydroxytoluene 1518 1513 0.2
44 T-JEH 2 4t Nonyleylohexane 1553 1 556 0.2
45 2-H 3+ Fi bE Pentadecane ,2-methyl- 1 560 1 563 0.1
46 3-F 3+ Fike Pentadecane ,3-methyl- 1 568 1570 0.1
47 1E+75%% Hexadecane 1 596 1 600 1.0
& Pentaloane.a. 6 0.l tets 16
49 6,9- 1 4 6,9-Heptadecadiene 1 670 1 667 0.3
50 1EE 4% Heptadecane 1 696 1700 3.4
51 1E+/\%% Octadecane 1796 1 800 0.2

A 6 M-S YIBENIE  F RRT A
ol AT IR 5 6 b Bl A AR O AR AR A R Bl
73S Rl Is B AR R IR 2 Rl s B
CHFURT XL AN IRAT G AW A AL B A
7 5B AR I A URFAE
ST E AR YR OAVH( WL 2) , A M
AW AR TR S 16 A SRHEE B 6 B
Wt A LS 3 MR E R UL EY . KREES
WEY E 2T AT OB 2-COMR I | i -
2 AR | T TR R A R A D 5 A A TR ) T B
IR SRR R BRI 2 S A B A T AR
A RAR CIE AR I A A R B

B o3 R AR P ) R R | FaK-2-
Felds-1-lE AE A DObE SO R 2l e LAY
IR R AR e AT

A A fipHee A6 P AR T 7 A G B R UL B R
LT G AREEAIZE 2 55 SRR A it 4 P 5 A U
SRARFIA AR A fpHREAE h A A
R R S Y TR 2-C R e & 2 N
AT I LR A R R R LA A
— A IR S A R BT a5
RTS8 0T AR S0 £ A 2635 i (2L
W i RS A A U AE

K2 AEAMEESHONSKER REHERENESEEE

Table 2 Odor description,odor threshold and odor active value of aroma compounds in D. bensoniae flower

o A - . NS5 8] (L PR X
' EY SRA A R TE B
N C 1 Odor descrinti Odor threshold OAV

0. ompound or description (me/L)

1 H 2K Toluene iR N 0.527 1.7
2 L% Hexanal HH 0.005 680.6
3 2-C s 2-Hexenal , (E) - R FH M 0.110 3.9
4 H-fi& 3-Hexen-1-ol, (Z) - T 0.004 188.0
5 [8] — H &% Benzene,1,3-dimethyl- poip it 1.000 0.8
6 4B —H % 0-Xylene KL% 0.450 0.8
7 K Benzaldehyde A b 0.751 0.8
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2:5% 2 ( Continued Tab. 2)

5 s S e S
No. Compound Odor description or threshold 0AV
(mg/L)
8 J Aniline i ek 70. 100 <0.1
9 2 i Benzyl alcohol i 2.546 17.9
10 2K 2. Benzeneacetaldehyde W EE 0.006 46.0
h
1 1,3 ,7—Octatirﬁf,7—dimethyl— R AR TR N -
12 R 2-3:5 % 2-Octenal , (E) - FHF IR LT 0.003 86.3
13 223 H5-1-Fi2 2-Octen-1-ol, (E) - B, skt 0.020 0.3
14 [6] i} Phenol , 3 -methyl- [ AR 0.015 3.9
15 A AR Phenol ,2-methoxy- KR, HAT , 250k 0.001 19.2
16 F5 4 Linalool W, AR 0.001 74.0
17 T Nonanal A AE , A 0.001 183.6
18 25 2, Phenylethyl alcohol e W HA 0.564 4.8
19 LR4 Wik Benzene,1,2-dimethoxy- W, - _
20 4-E S Terpinen4-ol WG, AR Bk 1.200 <0.1
21 a-FAIHEL a-Terpineol WA, A, WA 1.200 <0.1
22 ZWRLE Theaspirane K HHE R N -
3 21%41&&%?@1%;01 T I 0-012 24.3
24 IE+ P4 Tetradecane ot Ja Uk 1.000 0.5
25 FHEE Vanillin Frr Ak 0.053 321.1
26 S A4 Caryophyllene AT, BRFRK 0.064 3.9
27 7 3TN Geranyl acetone ALK, H A 0.060 9.0
28 ey 22 Butylated hydroxytoluene i 1.000 0.2

TE AL B W LS B RS LA A BT Y - om0 6 1 (IS B (ER A 2 8 OAV [HIEk TR

Note ; Odor threshold of each compound was detected in water; “-”
this compound can’t be calculated.

2.2 AWARESEENMRELEESTER

FRIk A R — R E TR, B R
AALBETT BB S AN Y i B 1 TR AE AR R oy T4
G R B A5 A I m FLIE H TR R A SR
Wi s, IR ) P R A RE D s 0T LA
PO LR A PEAE T BE A% 3 Ak ) = Fh 32 B 1) F2
B SRR k5] 60.0% LA E (WK 3) Ul
WX =R B AN AR R —E R A
FH i PR TE P

DPPH [ fy JEIE BRI 12 W F R IR & 1Y)
PUAALIEPERF 9, HAOB BR R MR, BRI S T
it it S A e S 17 4 i H R L RLTYR I 7R
PEA: X R, S8 25 2 R A 74 i} 95% & B4 By
() DPPH [ 1 ILIE B F ik 5] 76.8% = 1.2% (W3
3) Ut H A R4 DPPH [ i 5L BRAE ), i H:
AR P B I 1 B BE T W5 .

ABTS [t JL I B RE 7 110 i 553 2 Ay o DU

means the aroma threshold of the compound was not found or the odor active value of

PR RIS 2R AR Z — o DAPUIR AR A BH 1
X IR, A A1 3 60% L BESE UMY ABTS [ iy 551
FRAFH 66.5% +1.0% (VL35 3) , R Wiz By H
A —ERIPUAALRE ST ;¥ 0.2 mg/mL 4 95% £
BESE VIS BR AR IR T 93. 1% £0.2% , 5
J& 1.5 mg/mL {8k A HE BTN 76. 8% (35 B
SR LG B T R R, U 4R B B
L3y SRIUE T IR AT d

SOD (Gt A AL ) 2 A 1A PR 5 53k 4B
B R R — i A I, REAS 6 A W 1A Ak
A A BTN . ASSCIHIE ST 1A A it A2
8 = Rh BB X i AR AL B S 4 i SOD i 7 )
A (WLIE 2) A Zead A PRy SOD i 11k
25 XS IRZ (control ) , 83 4 h SR AR U Ak FHLAY
SOD PG T3V A 41 (UV) , 45 =B 4 B 23 51l
A LLXT SOD Bl Sy 12 h B, 4R B
/RS AL SOD g ) fe{i 12.7 U/mL, HY
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Table 3 Result of antioxidant activity of extracts from flower of D. bensoniae by in vitro model

R FEIE A T R DPPH F Hi i R4 ABTS H LR
‘S‘ ) 1* Hydroxyl radical DPPH radical DPPH radical
ample scavenging rate( % ) scavenging rate( % ) scavenging rate( % )
PP 60.5 £ 1.9 9.3 £ 1.2 13.7 =+ 1.0
95% ET 61.0 = 3.8 76.8 = 1.2 93.1 = 0.2
60% ET 67.0 = 2.0 2.8 £0.8 66.5 + 1.0

TE R DN BTk BE 3 200 pg/mlL
Note : The concentrations of the samples were all 200 pg/mL.

PTG 2H O TR 0 (A7 AR (35 25 5, U W 52 4 B g
XF SOD BTG Syt W 8 o 78 12 h piE 2 A B
J5,95%ET 411 SOD [ 1% J{EMR EZ 3| T 11.4 U/
mL, H 55475 2 ) B (A FE R 3 1 22 57, Ul
W1 95% T HU ) RE W A 2 =5 i 18 52 52 P kbt 1)
ALBEFK) SOD (14 il 1% 77, B AT BEUF 9 5T R A0 1 4
60% T U R 5 005 2 O 3 A A 5 Y
1B RETT 18 12 h B SZ AL BR SOD i JJ (BRI 3]
19.2 U/mlL, RBIHZA I3 A SO B BAT — %2 RO 4L
SEATETE

40

5
SOD activity (U/mL)

20 -

0.0 I :
Control uv 60%ET 95%ET PP

hb3

Treatments

B2 FELETH SOD EiE KRR
Fig. 2 SOD activity under different treatments.
TE: S EA RIS A B B A b, " R, P <
0.001; ** ¥ WFH,P < 0.01;* FH,P < 0.05, Note:
Compared with UV radiation group, * * * P < 0.001 , extremely

significant; * * P < 0.01,very significant; * P < 0.05,significant.

.L/\

4
AR ST YR R0 3 B RUBR 2 B ek 45 B S €
T IER B AR S AR $ £ ARHE 7 19 2 5 A 1 o i
17 T HRBC i R Ay M, R 2 1 ST N8R
YA &Y, EE ORI S Y MBS . RIS
WA 1A B A — A 32 AL A5 W5 B {53 1) AR
EZR, W HA T SEETE YT & 16 G A
SAEEWY, EER RN A G AR AL
B AP A A A R T A LR A IS 5%

3 %

i

T RHE ;6 MEMitE &AW 3 AT
FRAYN EZF AN N G 7 A G AR
FLA AR PSR 1) B W, 13X B qb & R A T A A
fRlE AL A AR . DL RIS R T A A it
e A6 1) AR R 1 AL SRR, Z BTt S B
45 Ry LS i A B L A6 A MR R RS AE . (HLBR T 4K
TR H R SRR R A IR R T
— LB BT R RER” AL A AT B A
S IERR AR R TR B A AR At 2 0 %
T A B

FE X AR 7 A7 ik ek 26 12 B T AR T MR 5
1], AR SCRFH T 3 FlvASE [ TS BRAERL, B ¥R 3t [
LV PR DPPH [ i JLIE BRI ABTS [ i L7
PR 25 A A AL B R 4 Py SOD fif A& &2 A 7
TR T A A fHEE A6 /G 3 Fh 4R B A B S8 AR T 1k o
SRR A fRHREAE 95% 2 B4R BV A 4 A
R S0 B BRI M R A S = A
R LB T R B BT R AT 1 560 % R Y
B T ATE DPPH H i 3TE bR L RBH B A LAk
W FEHAY 3 AR v B SR B A B SRR T
P 5 A i P EC A B A — 2 A R 3 [ R LTS BR TS
P

A5 BB T AR R I B SRR, MR
T OGRS M0 5 DU SR T R A 5T 2 W A6 4R B
Yy, JCH R R 2 B B B B i P R AT
PEo MISCHFE AW A AR R 04 B AL RS OB &
DL AE BT AL TR PR A T A B0 T B2 Ik o
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