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Preparation, toxicity and components analysis of apricot
branch wood vinegar

MAO Qiao-zhi*, ZHAO Zhong*, MA Xi-han"
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b College of Science s Northwest A& Forestry University s Yangling s Shaanxi 712100, China)

Abstract: [Objective] Apricot branch was pyrolyzed to get wood vinegar. The vinegar’s physical char-
acters,chemical components and the anti-pathogens activity were tested to offer preliminary theory for a-
pricot branch wood vinegar as a botanic antiseptic. [Method]) Based on pyrolysis theories, wood vinegar was
collected ranging from 90—170,170—370 and 370—450 C,then refined by standing 48 h,adsorptions and
filtration. Physical and chemical characters,pH,organic acid and density, were tested. Anti-pathogens ac-
tivity of the obtained wood vinegar on plant pathogens (Colletotrichum lagenarium , Plasmo para viticola ,
Verticillium dahlia , Phytophthora capsic  Fusarium graminearum) which can cause disease of agriculture
and foresty cultivatio were investigated. [Result] The wood vinegar collected ranged from 90—170,170—
370 and 370 — 450 C, their results respectively were pH 3. 41,2. 93, 3. 31, organic acid 3. 66%,5. 38%,
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2.89% and density 1.01,1.05,1. 02 g/mL. GC/MS analysis showed that wood vinegar collected at 170 —
370 C contained hydroxybenzenes,55. 06 % ;aldehydes,12. 66 %5 ;organic acids,7. 33%. Among all the com-

ponents examined, the relative content of phenol was the highest 15. 02% , furfural relative content was

8.00% and acetic acid relative content was 6.55%. [Conclusion) Apricot branch wood vinegar collected

during 170—370 C had the strongest anti-pathogens toxicity. Phenol and hydroxybenzenes were the main

components of apricot branch wood vinegar.

Key words: apricot branch; wood vinegar; toxicity ; GC/MS analysis;chemical component
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Fig.1 Quantity variation of apricot branch along with the temperature change by pyrogenation
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Table 1 Portion physical and chemical characters of apricot branch wood vinegar
AT AR &5/ % WRE/(g e mLT1) K A%/ %
Wood vinegar pH Total organic acid Density Refined yield rate
M, 3.41 1.01 92.33
M, 2.93 1. 05 72.58
M; 3.31 1.02 60. 22

2.3 TEWBOREE S MEMREANMERR
0BT P S DU D BT ) BRT 7 LA DN
H12 2 FA AN [ 3R 38 B WAr B 19 A I 900 (A )
o B A B B R E AR . R M, RS R
X L9 T T 14410 ) A R e i I R SRR R
FR1 /N2 205 R T 300 A A P e o R . 3 R R
W M TR AR AR B85 (AR SR AT T X 1
M. A T 980 X5 A6 900 o i T A B o 40 7] A

FH - DR EL AT A S AR 0 D 1R R0 9 T M L A
JE T A T B BT 6
2.4 EWRAKRERULFERSH GC/MS 517

M, AT IBCE A 58 04 40 6 3 L O R 5T
G AE 5 A 2 g 22 ) O &R L R ) R
170~370 CHrHEr AW BB (M) 2847 T GC/
MS 73 Hr . LA 2] 60 AN H e, HER B TR I AN 18] 2
fis .



94

P AL AR MBI A2 4R (A SRR 2 B

537 &

R2 AREBRERUENEMBEARERR 5 MERKEWREFHMEZR

Table 2 Anti-pathogen activities of apricot branch wood vinegar collected at different temperature ranges
M B E A%/ mm
A R 7 N E AT LR TR I i
Wood vinegar Phytophthora Fusarium Verticillium Colletotrichum Plasmopara
capsict graminearum dahliae lagenarium viticola
M, 37 ¢ 33 b 33 ¢ 30 ¢ 29 be
M, 5a 5a 15 a 15 a 12 a
M; 25 b 30 b 26 b 22 b 25 b
CK 60 d 42 ¢ 36 ¢ 32 ¢ 36 ¢
T« [7) 5 B IS B A ) 2 B 35 3R 7R 22 5 ik 3 (P<C0. 05).,
Note: Different letters in the same column mean significant difference (P<Z0. 05).
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Fig. 2 GC/MS ion flow of apricot branch wood vinegar components collected during 170—370 C
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Table 3 GC/MS analysis of apricot branch wood vinegar collected at 170—370 C
AN = 7 =)
FE5 BRI /min o0 4 P STl AR o
. < Molecular Molecular Relative T
No. Time Component . Probabi-lity
weight formulum area
1 11. 88 Z R Acetic acid 60 C:H, Oz 6.55 94.07
2 12.33 MERE Furfural 96 C;H, 0, 8. 00 81.19
3 13. 37 3-F1 JL-2-BF I M5-1-F 3-methyl-2-cyclopentenone 96 Cs Hg O 0. 24 85. 00
4 13.53 7 % Benzaldehyde 106 C;HsO 0. 86 80.51
5 13.79 2.3 W 22 3% -1 110 CrH1O 0. 69 80. 61
2,3-dimethyl-2-cyclopentenone
5-FF -2k g FY . - oo
/ 5 P £
6 14.55 5-methyl-2-furan carboxaldehyde 110 Co Hs O 2. 15 94.33
7 16. 06 2 2.l Acetophenone 120 CgHgO 0.17 84.63
8 16. 24 21k g {1 2-furan methanol 98 C; Hs O, 0. 34 81.42
3-H1 -1, 2-3F et .
-
9 19.35 3-methyl-1, 2-cyclopentanedione 112 CsHs O, 0.33 83. 39
10 19. 96 2-H 4 B 2-methoxy-phenol 124 C;Hg O, 2.12 74. 35
11 20. 14 2-F 4 J-5-F1 JL W} 2-methoxy-5-methylphenol 138 CsHi002 0.35 88.32
12 20.23 L E Benzyl alcohol 108 C;HgO 1. 26 82.05
13 20. 83 2,6- " H 4 FM@ 2,6-dimethyl-phenol 122 CsHi10O 0.69 80. 19
14 21.37 2-F AR Jk-4-F BE [y 2-methoxy-4-methyl-phenol 138 CgHi00- 0. 20 82.52
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= 7 - T =)
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. y Molecular Molecular Relative Tl
No. Time Component . Probabi-lity
weight formulum area
15 21.61 2-F 4R J-5-F 2L ) 2-methoxy-5-methylphenol 138 CsHi100, 2.32 80. 35
16 22.46 K1 Phenol 94 CsHg O 15.02 89. 45
17 22.84 4-2, Fe-2-H S L 4-ethyl-2-methoxy-phenol 152 CoH2,0, 1.33 87. 37
18 23.07 2,3,5-=H XMy 2,3,5-trimethyl-phenol 136 CyH,0 0.24 84.92
19 23.52 2-Z. 31} 2-ethyl-phenol 122 CyHioO 0.28 89. 54
20 23.70 4-H B IR Wy 4-methyl-phenol 108 C; HgO 6.07 87.29
21 23.83 3-H Z 2K 3-methyl-phenol 108 C;HsO 10. 21 87.15
22 24.75 2,3- "B R} 2,3-dimethyl-phenol 122 CsHi10O 1.02 85. 37
23 25.28 3-Z F: 1 3-ethyl-phenol 122 CsHi0O 0. 83 87. 60
24 25.49 2-H AR Fe-4- 215 B 2K B 2-methoxy-4-vinylphenol 150 CyHi00, 0.19 85. 80
25 25.68 2,3,5-=H K 2,3, 5-trimethyl-phenol 136 CoHi2,0 0.32 81. 34
26 25. 89 3.,4- " H B 3,4-dimethyl-phenol 122 CsHi0O 1.93 81.95
27 26.53 2.,6-— W43 2.6-dimethoxy-phenol 154 CsHiOs 6. 10 80.16
28 27.77 1,2,4—-=F &K 1,2, 4-trimethoxy benzene 168 CoH,, 0y 5. 48 83.33
1,2,3- = UH-5- 1O - -
29 28.58 1,2,3-trimethoxy-5-methyl-benzene 182 CroHu 05 2.1 88.95
30 28.96 ZEH R Benzoic acid 122 C7Hs0O- 0.42 81.59
31 29.21 2,3- 41 A f-Bifiy 2.3-dihydro-1H-indenol 134 CoHy0O 0.17 84. 83
32 30.03 3-H A FL AR 2K Wy 3-methoxy-1, 2-benzenediol 140 C;Hg O3 0.59 95. 04
33 30. 23 3-F 4 J-5-F1 JE W} 3-methoxy-5-methylphenol 138 CsHio O, 0. 23 88. 24
2,6- " HA AL 4 ISR T .
3 30.40 2,6-dimethoxy-4-(2-propenyl)-phenol 194 CiHuOs 0. 24 93.33
35 30.78 K Vanillin 152 CsHgOs 0. 84 81. 32
1-(4 B33 HASD) ik .
36 31.76 1-(4-hydroxy-3-methoxyphenyl)-ethanone 166 Co HioOs 0.32 89.17
5 1-(4 F2HE-3 B4 FE) -2- il ) 5 5
37 32.00 1-(4-hydroxy-3-methoxyphenyl)-2-propanone 180 CioHi2 O 0.75 95.76
38 32.17 3-F FL 4B — [y 3-methyl-1,2-benzene diol 124 C7Hg Oy 1.48 99. 41
39 32. 64 1,2-— 8% 1,2-benzenediol 110 CsHs O2 2.38 83. 87
40 33.15 2,5- " H KX 28— 2, 5-dimethyl hydroquinone 138 CgHi00- 0.73 87.27
41 35.21 4-2, K JLZE Wy 4-ethyl catechol 138 CsHi0 O, 0.18 93.31
. 3, 4-ZE -6 A1, 2k i ) -
12 35.96 3,4-dihydro-6-hydroxy-2H-1-benzopyran-2-one 164 Cs Hs O 0.20 89.25
4-¥2 -3 ,5-2 F G0 B 08 <
/ 9 2
13 36.50 4-hydroxy-3,5-dimethoxy-benzaldehyde 182 Co Hio O 0.26 82.21
. 4-FRH-3- AR LR )
4 37.29 4-hydroxy-3-methoxy-benzene acetic acid 182 CoHioOs 0.36 90.49
- A-FE A3, 5- TP UK L . -
49 37.58 1-(4-hydroxy-3,5-dimethoxyphenyl)-ethanone 196 CioHi2 0, 0.5 93.40
46 38.07 2= 48 B Desaspidinol 210 Ci1 H1, Oy 0. 69 61.85
47 38. 68 Xf 2K~y Hydroquinone 110 Cs Hg O3 0. 27 95. 36
48 38. 84 4-RILFR KL 4-Phenylpropiophenone 210 Ci; Hi, O 0.29 61.50
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