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Volatile compounds from bamboo vinegar with

HS-SPME and GC-MS
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Abstract: Our former work has discovered that bamboo vinegar may be a new olfactory disturbance agent
against mosquitoes. It is necessary that the further work on volatile organic compounds from original and
refined bamboo vinegar in order to display effect of mosquito repellent. Original and refined bamboo vinegar
VOCs were extracted using two kinds of extraction fiber heads with different polarity and then analyzed by gas
chromatography-mass spectrometry (GC-MS) and headspace solid-phase microextraction (HS-SPME). The result
showed that extraction of 54 compounds from original bamboo vinegar and 57 compounds from refined bamboo
vinegar, respectively. From the original bamboo vinegar, the polydimethylsiloxane (PDMS) fiber extracted 41
compounds: mainly 2-methoxy-phenol (9.0% ), 4-ethyl-phenol (8.4% ), and phenol (6.5% ); and the
polyacrylate (PA) fiber extracted 32 compounds: primarily phenol (17.2% ), 2-methoxy-phenol (12.7%), and
acetic acid (11.8% ). From the refined bamboo vinegar, the PDMS fiber extracted 42 compounds: mainly -
methoxy-phenol  (12.1% ), 4-ethyl-phenol (8.9% ), and phenol (6.8% ) with the PA fiber extracting 35
compounds: mostly phenol (19.7%), 2-methoxy-phenol (14.7%), and acetic acid (6.7%). These results showed

Wk F . 2013-04-26; &[0l H i . 2013-06-20

FETUH . WiiLE A AR R A A B B I H (Z12C160005)

EZ R XK, MEAYRA 5IHEHHEUI5E . E-mail: lqzafu@163.com, #@E/EH: HH# X, #i¥Z, Mt
AT, NP S IR R P AE Y . E-mail ;. mjyzjhy@163.com



o5 31 &5 2 ) X PRAE TS AR A B - B BT 05 0 BT AT R ML & 309

that for acids, phenol, and aldehyde from the original and refined bamboo vinegar, extraction with the PA fiber
had a stronger adsorptive attraction than the PDMS fiber head. The PA fiber was superior in the adsorption of
acids; whereas, the adsorptive attraction of the PDMS textile fiber head on the ketones and alkenes surpassed
the PA textile fiber head’s. The corresponding fiber may be used to extract the target component owing to
improving precision effect on extracting various ingredients of bamboo vinegar. [Ch, 4 fig. 2 tab. 16 ref.]
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MS &F: ELE T, HERETR 70 eV, PUHRFT (MS Quard) & 150 C, B T JEE E (MS Source)230
C, Wi bR, FEEH R SCAN, BWRILER : 1 min, FHFEE 30~500, 7554 H
JE: 1635V,

Xof 2 U Sk (845 M B3 PR 1 5 315 5040 42 NIST 0.8L #F 47 D e X BRI T, % T VC L 85% LA 145
H, R0 TR ARE — A7 T B R X AR T B i [ ) AR O BR 8 B0 2 25 SCRR IR A7 7 12k

2 X

S ORI 2 o 21 2 S of W BERS RS AT SO A LIS Y, AR5l ad GC-MS . i AT
BB SR SRR B 2, St 2 hE, AU —Fh2F 4R S AR XE 5 W B BT A o, T R 3 A B 2F
2 Sk R PR PR B BT, — D T AT AR A THT A A I A5 R AR, 55— O T AT LA A% 2T 4 Sk X 1]
— RN AR RE ST o PR, AS S T 2 oA [ P A ICET 4 Sk AT AR BRI o



310 TR AN N N = 1 2014 44 H 20 H

B & 1~4 1) GC-MS ELES Ui itk B vl B 1h . 2 FPef 4 Sk A U 35 & M o 1 S 1l o SR TS LR 6
N T AEAT B3 &1, 2 i 2F 4 Sk R 10 A7 5 0 I 4 S 2 B 54 b A 57 Fhisr (R 1) 253 (R 2) W
AN 2 P EF 4L AN s AL B YRR A TR, b TSSO b PDMS 1 4 Sk AR R W 2 20 Fh
(56.75%), T2 10 F(7.79%), H:(0), B2 4 Fp(1.58%), 153 4 F(6.95%) ., HAh2E 3 Fi(1.10%);
PA 2F 4 3 ZE B B 2 18 Ff (65.55% ), Hil25 6 1 (3.32%), MR2E 3 A (15.11%), [ 3 Fl(3.55%), ¥
F2(0.49%) . KW PDMS 2F 4 Sk A B Wy 2 24 F (71.73%), T2 6 F#h(5.04%), RIS 1 Fh
(041%), W23 F(1.50%), K2 2 F(0.54%), W55 F(1.71%), HAhZ 1 F(0.14%); PA £ 4
SLAE I 2 28 F(82.90% ), HERZE 1 F1(0.20%), BRE 3 F1(9.14%), 1 3 #1(2.45%)

4r 4r
3F 3r
=
2r X 2F
X
L Ry
AAL—QI‘L—AJ | JML-LLLA_A_A_A
. - .

4 5 6 7 8 9 10

U X 10

0 1 2 3 4 0 I 2
t/min t/min
B 1 #egZELMRS GC-MS & & TAEER M2 HEgBEAMRS GCMSEBETRE
(PA 27 45%) #% B (PDMS £f 42 3% )

Figure 1 Total ion current chromatogram of volatile components Figure 2 Total ion current chromatogram of volatile
volatile components from original bamboo vinegar by components from original bamboo vinegar by
GC-MS(PA fiber) (PDMS fiber) GC-MS(PDMS fiber)
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Figure 3 Total ion current chromatogram of volatile components Figure 4 Total ion current chromatogram of volatile components
from refined bamboo vinegar by GC-MS(PA Fiber) from refined bamboo vinegar by GC-MS(PDMS Fiber)
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Table 1~ Analysis results of bamboo vinegar volatile compounds by GC-MS
- o A I SO AR 4/ % s R AR %
PDMS/IL fiit Ji PA/VERC 2 PDMS/JL fig i PA/VL T B2

1 LT - 11.8/91 0.41/86 6.65/91
2 R - 2.23/90 - 1.36/86
3 TR - 1.08/90 - 1.13/90
4 A7 - - - 3.27/92
5 K7 - 0.86/94 1.03/90 0.19/87
6 EN N 6.48/94 17.23/97 6.80/94 19.66/95
7 2-H IRy 2 4.17/97 8.01/97 5.16/97 9.40/97
8 2- 1 JE-2R W 7 - - 0.61/93 0.73/96
9 2- FH -2y 2 - - - 0.45/94
10 3- F - 0.78/91 - - 0.65/91
11 4-TP LR 7 5.31/97 7.74/96 6.11/97 9.02/97
12 4- L2 Ty 7 - - 0.59/96 -
13 2- A k- DR 1y 7 9.03/97 - - 1.57/95
14 2- F AR RO T 7 - 12.73/96 12.09/95 14.72/96
15 2- H A -2 1y 7 - - 1.67/90 -
16 2,6-— W BE-2R Ty 1.57/97 1.27/97 2.08/97 1.45/97
17 3,5- B e - - - 0.30/90
18 3.5- B -OR e - 2.20/97 3.36/97 2.93/97
19 2-2 K- 0.97/95 0.78/95 1.27/95 0.98/95
20 2,3- DR 0.45/96 0.24/96 0.52/96 -
21 2,4-— W B R 2.82/97 - - -
22 3- - - - - 0.09/89
23 4- FE-OR 7 8.36/95 5.15/95 8.86/95 5.64/95
24 4-2 He-2K T 2 - - 0.79/92 -
25 2,6- — H AR 1.90/97 0.71/97 0.21/93 0.06/87
26 2- 1 A Bk -4- P -4 1y 7 - 0.57/89 1.23/93 0.43/95
27 2- FH 4 k-4 TR BE Ry 5.32/95 3.85/97 7.12/97 4.57/95
28 2- 1 A k-3 P 3-SR 1y 1.04/94 - 1.42/94 -
29 A- PP A -3 TR R OR Wy - 0.74/93 - 1.00/93
30 2- 1A k-4 Py - 1 - - 0.52/96 0.18/91
31 2- F JE-6- P - TR 1y 0.11/91 - - -
32 2,4,6-— W B2k 0.37/95 0.21/95 0.63/95 0.33/95
33 3,- & H-5- W B DR - - - 0.42/90
34 4,- L H-3- T KOk - - - 0.70/87
35 2,-H-6-H - 25 1.25/97 - 0.85/87 -
36 4,- 2 B-2- W S R -2R 7 - - - 0.21/90
37 4,- 2 B-2- W A R -2R 7 5.18/91 2.52/91 7.41/91 3.00/91
38 2L BUR L0 - - 0.98/86 -

[}
39 3-(1-W RL & 58 ) -2 By - 0.56/87 - -
0 2-H A R -3- (2-T s R ) - ~ 0.18/97 ~ ~

[}
41 2R A (o 2 - - - 0.42/95 -

(Z)-H 1
42 2- A BE-5- DR Ty 0.88/90 - - 0.76/93
43 1,2,3- = H S BL -2 iy 0.32/87 - - -
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PDMS/IC fig i PA/JC i PDMS/IIC fig i PA/VC i i

44 TF & 0.44/97 - - 0.19/96
45 B 0.83/93 0.39/95 0.41/87 0.74/95
46 s 0.16/93 2.76/94 0.15/93 1.00/90
47 TR 7 - - 0.94/95 -
48 3-BERE 0.12/87 - - -
49 5 J-2- kIR Y 2 0.47/94 - - -
50 5 FF S -2k g L R 2 - 0.40/97 - 0.71/93
51 TUT RS - - 0.45/99 -
52 CT R - - 0.33/96 -
53 CUT RS - - 0.39/98 -
54 I T8 - - 0.42/91 -
55 1,2,3- = I 4 3-5- 1 L 2 - - 0.12/93 -
56 WA 0.20/98 0.24/97 - -
57 A 4 7 4.20/91 - - _
58 T 0.18/99 - - -
59 2,6- 1 H-2.6- —fis 2.37/97 0.25/97 - -
60 1,3- 2 1 3-1-3F & 4 - - 0.37/90 -
61 2-WJE-1,3-T i - - 0.17/91 -
62 2,3- - 1H-#i-1-Hl 0.55/96 - 0.62/97 0.20/97
63 1-Q2-Wk I 3E) -2, 1.42/91 1.66/86 1.35/86 -
64 2 B -1 - 0.10/91 1.07/94 -
65 31, 2- B - 0.86/94 - -
66 2-H 3-2- 34 1 M- 1- T 1.15/94 - - -
67 3- 2 325 15 4~ 1 0.44/87 0.16/87 - -
68 3 &P ISR 0.87/96 0.44/96 - -

L]
69 3,4 1 BE-2- 3R 15 4 - 1-fi 0.30/95 0.10/94 0.32/95 -
70 2,3- W BE-2- B pR - 1- 0 7 0.85/94 - 1.07/90 -
71 2,3- 7 F 2R R - 1T 7 1.31/93 - 0.61/87 -
7 23 [ Hs-1-Fi 0.60/93 - - -
73 IR 3 T 0.30/87 - - _

1,5- " H H-2,6-%0 (A J)
74 0.22/89 - - -
75 ks - - 0.14/95 -
76 Frig#suh 0.59/92 - - _
- 1,2,4,5,6,8a-75 1k %-4,74-: 0.29/96 ) B B

HEL-1-(1-H o 3) -2

VLT C=7 RoaRARK M 7R ARR W DIfL SR

0.41%, i PA 4% 15.11%F 9.14% , W] UL, PA 274k 3k Xf B2 28 A B 4r W Bt . F H & 3RS il Js i A g
W TR AR X & i BT MR R . M 28 2 AT BV 0 e 2R A, K T PDMS I A5 1 2 A X B ol
56.75%, PA 752 M0 & 5o 71.73%, K55 PDMS 45 i 28 0 %k & 5k 65.55%, PA 45 [ 25 A1
X5 iR 82.90% , MR E T ik BIK A, PA £ 4 Sk ZE U AL & Py W i AL K T PDMS 27483k .
UL AT AR . PA £F 4 Sk 22U Ak & 10 26 % 3 i B30 3 T PDMS 21 43k o HORS il i 5 Fh 284 B B A2 4k
. PDMS 5 85 2l Z A9 20 FhAs S 24 Ff, PA AT B 2y Z A0 18 FAE g 28 B, X F L Fp 2
WIIN R E A T Tk — P05 . TS ARG AT S5 R 2 AR A B R B R KR e, dn. PDMS 45
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Table 2 Comparison of component and content of bamboo vinegar

en o I S P AR X 4 % T 9 P AT 5 %
PDMS PA PDMS PA
1 Rk - 15.11 0.41 9.14
2 S 56.75 65.55 71.73 82.90
3 B 1.58 3.55 1.50 2.45
4 VB 6.95 0.49 0.54 -
5 il 2% 7.79 332 5.04 0.20
6 ot 1.10 - 0.14 -
7 TER - - 1.71 -
8 Bt 74.17 88.02 81.07 94.69

T2 2 BT 10 RbAS Sy 6 F, AEXS & & B Z BT 7.79%75 K 5.04% , T PA A5 B 2 /i) 6 Fhashy
LA, XS &t il Z AT 3.32%748 4 0.20% . [ AEFN S b0 2 AR AL AFAH X & b R BE 4. PDMS
A 1.58% T Bk 1.50%, PA 45 H1 3.55% F KR 2.45% . M2+ PDMS 15ty 4 F 6.95% T [ 2
Flt 0.54%, PA JA5H 2 Fl 0.49% & 0.

2 PP LR 2 S AEAT I SR 2Lt 54 Bl sy, g sy 19 B, AR S 35 B, 7RG T 2
FP2F 2 Sk 2L i 57 Fha sy, e A s 20 B, ARG B 37 Rl A, TEFRE S L, PA 24k k
X R A P B R R RS . B . SRR 0 A T PDMS £R4ESk TR 2 AN 2 [ PDMS 1 4k 3k i)
Bf I3 LT PA 2R 2k o FERFSR HL P B — o0 B S R R L S AR LSk, A0 PA ZR4E kX 2 BRI
Bt T3 45t ARG WS 1 SR & 2 R s/, ek 8 i) W By ey, ARORS IS R B i & i 4 BT
AT DL, A [ 1) £ 4 Sk W B4 & A LA A P i R 2R A N ), 9 ELX ) — A B o FL 2R T
T3 AT FrAR Tl BAR 1 b A BT A Sk AR ME 42 TRT 1 oG o i J5 AP B Y P 4 R P ARy, IR AR [ 1
JS 53 R0 AN TR AR P P9 25 AT A S HEA T 2R L, A R T ity D7) b, 2 48 D45 R A3, DA A S8R T 5 U
IR it — SR W7 1] o
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