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Abstract:

selected wood molds. The goal was to improve performance and develop the most efficient

The authors studied bamboo vinegar preservative performance and mold prevention on

preservative with lowest toxicity for wood and bamboo. The results showed that bamboo vinegar
was 99% effective at sterilizing bacterium fungi even when diluted to 10% strength. The antifungal
action was greatly improved by adding active components. Treated bamboo products had improved
antifungal performance and could meet Grade 4 requirements using only raw bamboo vinegar,
Grade3 with PW1 coating , Grade 2 with PW2 dipping or PW3 dipping, Grade 1 with PW1 dipping
and PW2 coating, and Grade 0 with PW3 coating.
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Tab.1 Selected properties of bamboo vinegar

- HERB%H S
tRes A B C D E
Y 12 12 10 3 11
pH 2.2 228  2.08 220 332
P& 60 21 37 30 22
2) MEERHR AT R BT R &

(% F5: CN100439057C), LAATRE R H b 2 8L A
BRABEAMATBERER S, R EZLER.
BB a5 KBTI

PW1. E AR MAE, FRERE N 10 g/L;

PW2. TR EY), B R 70 g/L;

PW3. TR B AR, IR R WK BE &K 20 g/L.

3) i OREFMEXRLEY. ABETFK,T
Wk, R HCh 98%; QWM RixFK, Tk
% QBLRLH B, K.

4) ER O BB (Aspergillus niger V.
Tiegh) ; Q% & K % (Trichoderma viride Perx. ex
Fr.) ; O & & (Penicillium citrinum Thom), ¥
R B A Y A R P 4R AR

5 i XHDHEE 200 g, YIFUMR, AL
L 7k 30 min, AHFIE. BHRPRM 2XMEH
B, 0ETRER BERBEEFE A THRER
BEBBERTE; 5 22 MHAE, § R B kL5
#,115 CKHE 15 min f5, A FAT BRI AW E 7
WE.

6) # 4% E 47 (Phyllostachys heterocycla cv.
Pubescens) ,4 4F 4, K B #iTLE &, HLA& (K X F X
JE)50 mmX 20 mmX (5~8) mm,

1.2 Fi

D MERUE ARSI R,
EHATEFBRNE RO 10° 4/mL, 29~30 C
ERER, 1B hEHERFEERSE.

2) AEBREHBBRENE BARBBEEOME
JRW, & B 5 mL, 73 A MABIE 5 mL XU AWK
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BEFEREP. EXHEFET EH 0.1 mL FH
B4 10° N/ mL MARFRER, EF—EEE, &
EREEEEMNR, TEEKAXEANHRE, BRT
BEEAENERREE.,

) WMEMNE RAEENEEE:. OEXHE
ZUTBRBEE R 10° 4/mL BFERE, R
BO. 1 mLBFREZR WNRAEREKEREL;
QRBHR TR F A KA (d=50 mm), H A
RFE BMARENIEFRE L, SERKE 3 H/IL,
HMARFTHE 6  BETFHE; ©29~30 CHE
BEEER . EXUENEBRNER, EZNERA
BAL, UXEKESAME, UNEBNERTE
A MERR .
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i ERERIE R KRR E,
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5 NS BT R IRVRN 3 2B T F 0 B R A A
RmBERLIITE 2. 3.
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Tab.2 Fungi Inhibiting rate of bamboo vinegar

% S (A /mL)
ok BRMEN i s MR

.0 5X 106 5X 108

Bi% 18 5X 108 FEH
WER/Y% 0 99

0 5X 108 5X108

BEA% 18 5% 108 K
MEE/ % 0 99

0 5X 108 5X108

HRES 18 5X108 B
MER/ % 0 99

T 1 0 A SRS R R 2SR
2. MEE=(GEGENRE —18 h FRTHEEMED) /L hERE.

ZRTAER S AN R B RS TIRR, BN
T HERR TR R A MBI R B 2 AR .
F2ME 3 BN,5 MRRIRBX 3 HERYAAMR
SREREER, MERK 9%, BRBBRAELER A
H 20 f55h FoAR 4 PR 1045, ATRR RGN Bt
RAEER.
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Tab.3 Maximum bamboo vinegar dilution for fungi control

B f ik PR B A F# B.C.D.E
FH + - -
By 10 £¥ + - -
. 20 % + - +
BEFY / 20 10
B# + - -
B 10 % + - -
X ] 20 & + - +
BEAH / 20 10
R + - -
Y 10 4% + - -
5 20 % + - +
BEEN / 20 10

B+ RRBERER, - RABHEREK.

2.2 PIREIEW R ATRE R M B

iR BN B BT RAKE S AR AE
S BRERLGBEEBEHARBS Priim L E Wit
BOHRE , WK B . DRARIM R B ok
WEARRERMAENSEREAN. EREF _REH
JEHRKER, MEBEER 0. B 5 HITRIERK
XF 3 FAMBEHYEMHIER.

FREENRRER DK E 80%~95%, A&
HREER PR 1 h, BEBRA LNARESER
FMEHEEARKOREEREER, Bk, (UAARER
WA B RAEHEMAER, FELAR
B ER B .

BEAREREITCER R, HP AR MR E
SPBENRE BT AEERHTRIER A £
5 A B B AR R B 25 0 B 45 43 3 R PWIL,
PW2.PW3 =##iH, HTH A AR .

D) xR ERmHER

ARER 3 MEMEHNE 2 X, BlHENIDEE
HRH|0:18.23 #1119 mm; B # B IRt B K,
3FEIRFIMRIBR BB, B 10 K, EREE
5 mm AR, K PW2 MMES R BT,

2) X R E I HIAE

f#F PW1,PW2 f1 PW3 s T RRINE 2 X,3
Fel it 700 % Sz 4 0 B P L A2 23 B0 K 29,32 1 28 mm,
MERREE;H 6 REBREEER 25,30 1 26
mm, AJR,3HHANEEAEFERMHIEERTE
%, B AR, WAL ERE, PW2 X
FOABHMEIBRERIT,

3) XMHEEHERMWHIBR

8 PW1,PW2 #1 PW3 JS %8 2 K, 3 Fiiki

i o7 4 7 B 0 B P L4243 B2 17,20 A1 26 mm,
BEE SR (A B9 RE K, 3% 10 R EEE 3~5 mm,
IREA PW2 30 B 30 B 8 R B
2.3 ARG IR b A B B B
BRI AR , RA P Ak % A TR A 8] A4k

BRANER, 2 HIRAWRE 2 W58 F 30 min —
MILZ #IHEEAR. SR AL 4.

F4 IMTERERHRLRIH AL BHR

Tab.4 Mold inhibition on bamboo using bamboo

vinegar preparation

BEReR BEUEA BB ¥R/
R BfE /d 14d 21d 284d %
Espori) 1 1/1 1/1 1/1

FHE R 1/5 2/7 5/7

PWI1-% 1/7 1/5 2/5

PWI1-3# /10  1/10  1/10

3
3
3
3
PW2-2 it 3 /10 1/8 1/8
PW3-3% 5l KB 0/1 0/1 0/1
PW3-3 7% 3 1/20  1/10 1/8

* BEERS RO EHN LA,

ST RS R B AL B TR AT P B 2 B
¥ % R BEY R, B RETR R , R PTRE P 1
PR, IR B B R, PR E R R . B
FABES & B A E K BREET AR
HZEHBEIE, & 487,528 RN EEHEBE 5/7,
ANEEEK.

SRS XK 28 X, B
AEZEERLIRE. ELERERR. RHMER
BHFIR T RRIH P HEE, B 5B RN
By 25k, 5 P B B B E BT R AT
BEEHERR.

X PW2 #0 PW3 7], 3 Bl A& BBUR IR T B %
KE R , BT 6 8 A R Ok T 5 SR P B R B B
B RE TR, MR B e, HRR S F B AT
MHRE. I REERE T S 'R . RETIES
HiHt—PHR.

4
4
3
1
PW2-% 51 1/10  1/10  1/10 1
2
0
2

3 g

D MEEER 3 HE LM AN EERREAN
B, BRS8N T AT A B B

) IMERBAMAMBEANMEI L, B
PRRB B ERE. HP LU PW2 MmE SR
3 HIRX R EARBHO MBI RS, HIKE R
B REE. (F# 45 1)

e 30 o



#2338 Tol y 3> B2 2009411 A
80 %1 mMFEYRBER
» jmw Tab.1 Spiked sample recovery
X 60 -R=0.9997

g // AL/ Wt/ Inbw it/ fnkR i

RTS 40 —» (mg + L) (mg» L) (mg + L1) /%

b= [ 19.04 39. 64 20 103.0

¥ 20— 71.93 92.12 20 100.9

0 » , . , 136. 70 156. 53 20 99.1

0 200 400 600 800 1000 17.48 58. 38 40 102.2

F®AE /(mg- L) 69.73 109. 50 40 99. 4

134.94 175. 18 40 100. 6

H2 10~1 000 mg/L IR %KEMRAE i £
Fig. 2 Standard curve of mass concentration from 3 i

10 to 1 000 mg/L

2.3 WEXETE R TR

¥ REWRE S 80 mg/L (R ER MBS SEA R 12
K, BREE 20 pL, B MR R 2E RSD H, 45
£%0.235%.

EERENBEAGT REHAREKRER .2,
0.5,1.0,2.0,5.0 mg/L MIFRHER I, 4> BIHHE 20
pl. CAMRE A4 3 e BT X oL B B B vk O B 1A
MR, i+ & B &/DMERER A 1. 0 mg/L,

2.4 fnbrEE

Xt ACQ B 8 4k 38 A A1 h SV AT R I 43 87 5 3F
HEAT AR B R R . AR E R EE 99.1% ~
103. 0% 18], F# ntR Bl % 100. 9% (RE D, %
1 S BHE R, A2 347 T vk A o 8 BE T LA 2 S B
EERSHHEKX.
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