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Antifungal characteristics of raw bamboo vinegar and bamboo

vinegar preparations on wood mold

SHEN Zhe-hong'?, FANG Qun', BAO Bin-fu'?, ZHANG Qi-sheng'?, YE Liang-ming', ZHANG Xia-yun®

(1. School of Engineering, Zhejiang Forestry College, Lin’an 311300, Zhejiang, China; 2. National Comprehensive
Utilization Engineering Center of Wood Based Resource, Zhejiang Forestry College, Lin’an 311300, Zhejiang, China;
3. Zhejiang Microorganism Institute, Hangzhou 310012, Zhejiang, China)

Abstract: To improve the utilization of bamboo vinegar and develop highly efficient, low toxic wood and
bamboo preservatives, antifungal effects on three wood molds were researched. Wood molds were
Aspergillus niger, Trichoderma viride, and Penicillium citrinum and bamboo vinegar preparations of PW1
(10 g-L™" carbamate), PW2 (70 g-L™" salts of boric acid), and PW3 (20 g-L™ boric acid and 20 g-L™
copper sulfate )with a control as the natural bamboo vinegar were tested on antifungal effects. Results showed
that (1) bamboo vinegar had a 99% inhibitory rate on the three molds even after being diluted 10 times.
(2) Compounding active components greatly improved antifungal activity of the bamboo vinegar preparation
with PW1, PW2, and PW3 ring sizes of: a) 18, 29, and 17 mm; b) 23, 32, and 20 mm; and ¢)
19, 28, and 16 mm, respectively.(3) Among wood molds tested the preparations had the best antifungal
effect on Trichoderma viride. [Ch, 6 tab. 9 ref.]
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Table 2 Inhibiting rate of bamboo raw vinegar
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Table 3 Minimum inhibitory dilution of bamboo raw vinegar
it A oSG Wi
ﬁ‘ﬁt‘“i& 5 . > 5 . >, 5 o >,
JH x 107 x 107 FEmmBas B x 107 x 102 SEFREE Fl x 107 x 107 m iR
[5RES - - - - - - - - -
S 1 e 1 + + + + + + + + +
(o)) - - + Tk 10 1% - - + ik 10 1% - - + ke 10 1%
@ - - + Tk 10 1% - - + ke 10 1% - - + ik 10 1%
(©) - - + o B 10 1% - - + i B 10 1% - - + i B 10 4%
@ - - + ke 10 1% - - + R 10 15 - - + TR 10 15
® - - + i B 10 1% - - + B 10 £ - - + ke 10 5
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Table 4 Inhibitory ring size on Aspergillus niger

AN [ 5 [B] 970 7 Bl 142 /mm
i35
1 2 3 4 5 6 7 8 9 10d

PW1 20 18 16 15 13 12 10 9 8 5
PW2 25 23 19 16 13 11 10 9 8 5
PW3 21 19 16 14 12 10 8 7 6 5
PW1/5 i 18 15 13 12 10 8 6 5 0 0
PW2/5 i 17 15 13 11 10 8 6 5 0 0
PW3/5 i 19 17 15 11 10 8 6 5 0 0
PW1/10 1 17 14 11 10 8 6 5 0 0 0
PW2/10 1% 15 14 11 10 8 6 5 0 0 0
PW3/10 i 18 16 13 11 8 6 5 0 0 0
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55, B O KMEE LR 0, &R TMEGES, 2k 5AEFmBWN 3 MNP EGE ML, WNE4
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16 mm, /NT 5 A5 BEREIR . BEE B FRE R A I, 3 il 7k 2 il d I B8 15, 7RSS 8 R
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v, HADERE AR, EURBIEZST 10 fERERE, 3 il 300 Xk S g A 4 B 1 S AT DR 5
T3 Folrifil 700 A PW2 il ) X B g A B SR e b
2202 HrEFARARAASEERFERHZAR WL SILUEL, KREQS T R4 6 AR F#H i
WE BRSO, 7R 2 RIEAU EURN; &, M LUH Sy 408U B & B s i PW1, PW2 FIPW3
A 3R, RIS 2 KA AR EE N P B AR 29, 32 A1 28 mm, IR ARG Bl B FE AT
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Table 5 Inhibitory ring size and effect on Trichoderma viride

AN [R) S (] (400 T R B A% /mm

551
1 2 3 4 5 6 7 8 9 10d

PW1 30 29 28 27 26 25 25 25 25 25
Pw2 33 32 31 30 30 30 30 30 30 30
PW3 30 28 27 26 26 26 26 26 26 26
PW1/5 fi 28 26 24 22 20 20 20 20 20 20
PW2/5 fi 32 31 30 30 29 28 28 28 28 28
PW3/5 fi 26 25 24 24 24 24 24 24 24 24
PW1/10 fi% 25 23 20 19 16 15 15 15 15 15
PW2/10 fi 30 29 28 27 25 23 20 20 20 20
PW3/10 fi 21 20 19 18 17 16 15 15 15 15
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PR BOHI 7, AERRIREE 2 K, 3 BRI A B0 B B EAR S 23, 29 1 20 mm, Bl EEFRE A AELS ) 3 Fp
il 790 X6 S € A I RE 05SSR 7 KA B B R E 15, 20 AT 15 mm, Ze0d 10 fR5FEBEAY 3 Fh
Hil, PW2 HUEARE Sy dei . ANFR 5 TLAAS ) RO &, LT RE AR, (F2 RN 10
FERRENG 3 Fhal 5, X (o AR R (0 40 TR P LU AT S DR, AE 3 IR T PW2 R X St R A
PR, TR 4 FI3R 5 LA, 3 il 500 X6 &t €8 A 25 410 i 205 SR B Jd L R ot 25

223 #HERARMANABEERARY S OSEFEBEN B ESEMEARBEEN 0, EIXRE 2 K
AR L E R R . K 6 ATLLE I, KL RO R A B S A PW L, PW2 FIPW3 % 3 Fil
), EIREE 2 K, XA T EMEE ER N 17, 20 A1 16 mm, & 5 FR0E B EE K, 3 F b 50 )
17 75 A R ROR B s, AR 10 RTEA W B AR RO, ROETE 3 ~ 5 mm, 7E 3 i 5
o, PW2 HRIAE E B SO b a5 AR 3 AR IR, FEiIRss 2 K, 3 Bl 5 X A%
T A MR B AR 15, 16 F1 15 mm, B A& 35 557 05 R A A8 K, 3 il 700 6 A7 7 4 30 ) 5 00 85
PW3 7645 9 KAMEE EHAZ R 0, PW1 FIPW2 7E55 10 RIVEE EAA K 0 mm , 285 5 5B 3 Fifil
N, BUARE I ZE AR, Gk 10 5B 3 AR, 7EIXE0ss 2 K, MG &I EAR R 13, 160
15 mm, BEA G IR0 A ZEK 3 A0l 50 04 5 B2 kI e 19855, 2058 7 RIMEERE EAZ R 0 mm, MR
R LIE I, Zid 10 5B 3 AR, Wi ERmR I 2ZMAKR, WK 6 aTLIFEN, MR,
3 b 500 X 4 T B 0 B BE B, ER B 2 ad 10 A5 A 3 Bl ), O R T A B e L
P s . (6 3 Rl R PW2 IR AE B R MR R A, N4, RS RFE6 LLEMUME . O
16 3 FATES R Z BRI b, PW2 XA E | ORGSR e R L, HIKEPWL, {HPWIH
PW3Z M AT . Q7 3 AR EH b, 3 Rl 50 % 6 0 AR B B 00 0 SOR fe b, OGRS B, I

TR
3 HiAEN

WA 5A K, TEREASE B PTIS JEBO0 BT A | SR 6 R R T RS 3 R R UL A b R B T R
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Table 6 Inhibitory ring size and effect on Penicillium citrinum

N T I i 4 440 7 B B4 /mm

il 551

1 2 3 4 5 6 7 8 9 104d
PW1 18 17 15 15 14 12 10 8 7 3
PW2 22 20 18 17 14 13 11 9 8 5
PW3 18 16 16 15 13 10 8 7 6 4
PW1/5 i 17 15 13 10 9 7 7 5 3 0
PW2/5 1% 17 16 13 11 10 8 6 7 4 0
PW3/5 f% 16 15 11 10 10 8 6 5 0 0
PW1/10 1% 16 13 12 10 8 5 0 0 0 0
PW2/10 1 18 16 14 12 9 5 0 0 0 0
PW3/10 1 17 15 14 13 9 4 0 0 0 0
Xt BR WK, 2 d gL
PN =T 20 T

LA TS S R 32 B A R AS I PW L, PW2 FIPW3 45 3 Rkl 7], o A b4 85 B A9 410 o 42 6 LU A I D
WA, HPhPW2 ZEA8CR R E, HKCNPWI, (HPW1 FIPW3 Z 51 R & 7 3 MARME R+,
3 BRI SR R E R A R ACR R b, HUOERINE, &E 2T,

PW1 WA RO o AR BE R H R R DS, PW2 WA RN 2 TC IR £, PW3 (197G 0 o 2
JCHE B R AR R AR R A, DRI AT 3 A OR M & R UL, PW2, PW2 FIPW3 il 57 2 & 801K 5 09 40 1
F, AT — R R AT AT A BB v i 1 A5
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