EUVVOF IMOBH P XU v BE
B 1l AL B8 12 B85 2 B 9%

# # % X R %
Pt S | S CUN - -

v 'fakeo SuiBamoTo and Yoshiyuki INOUE :
Studies on Preservative Treatments of Stem of Bamboo
(Phyllostachys edulis Riv.)
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Table 1. Genus of molds isolated from sample.

Molds ".Z‘richoderma!l Monascus ’ Mycor jPem’cill:‘um\Aspergz‘llus

Species— | 1 | 1 | 3 ] 4 | 5

(1) PHAESLCAYSHERLHTIEMODN
1. EEEHNCBITE T A 5 ¢ (Penicillium sp.) 8 X0 =v 2% ¥ (Aspergillus sp)
ST LB ORI ONTTRT L, FB2HROLED TH Do
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Table 2. Inhibiting concentration (%) of varicus chericals
to growth of molds on agar-medium. Cultured for 15 days.

Chemicals : Penicillium | Aspergillus

Scdium pentachlorophenolate ) 0.005 0.005
Sodium 2, 3, 4, 6-tetrachlorophenolate " ”
Sodium pentachlorophenolate +Sodium fluoride (1:1) 0.007 0002
Sodium 2, 6-dinitrocresolate 0.01 0.01
Sodium 2, 4-dinitrophenolate-+Sodium fluoride (1:8) 0.1 0.1
Butyl 4-hydroxybenzoate 0.05 005
Sodium fluoride . 2.0 2.0
Copper sulfate 3.0 3.0

0. WEITIHELAMMEOTFNESLTIY ShERTELRRRE

BHH U 0.5 4 RER Y ~ FHE T 30 SEAMLE LA o RS - i EX 2x2x0.5
om ORBAEOL D, OFOKMERKHT CER TR | AR L, B Lk, o
hERBICER L RBISLTFI AR Iy COFEECRLDE, CHHLECHT 23R
LR RBEE A T2 Lice © DEMIEE 3RO LB D Th %o,

Table 3. Inhibiting concentration (%) of various chemicals to growth

of molds on bamboo stem pieces. Cultured for 15 days.
Chemicals Pentilclium ‘ Aspergillus
Sodium pentachlorophenolate 7 0.75 1.0
Sodium pentachlorophenolate+ Sodium fluoride (1:1) " 1
Sodium 2. 4-dinitrophenolate+Sodium fluoride (1:8) 1.0 1.0
Butyl 4-hydroxybenzoate 1.0 1.25
Betanaphthol 1.25 : i1
Boric acid 4.0 4.0
Sodium fluoride 2.5 2.5

Fto, X CER-C | BEAPLE LR, BEO LeowT, 1 CHORERNEYR
BOlcEE Ltk 25, BAROKEREYE L,

Table 4. Growing condition of molds.

chemicals Conc?ntration ‘Penl’cl" llium (days) Aspergtl lusJ (days)
(%> 5 | 10 15 | 20 25 5[10‘15\20\25

NaF 3 o o 7| 7| 9] o 114 16 16

Na-PCP 0:5 4 1 30 l 32 28| 32 l

Na2COs 0.5 2 | 32 32 :

HO R 32 . — 22 : 1

* These values show number of holes in which molds have invaded. Each test piece has 32
holes which were made after preservative treatment.
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Table 5. Mold-proofing test of bamboo stem pieces treated
with various chemicals.  Penicillium was inoculated.
Chemicals gg:r]lc\z?/zga- L Solvent ﬁ Gr?pt\:)tlz gg
Pentachlorophenol 1.25 Methyl alcohol | =+
’ 1.2F Chlornbenzenz + -+ +
Sodium pentachlorophenolate 1.25 Water E=
1 125 Methyl =lcohol +
Aluminium pentachlorophenolate 1.25 1 44
” 01 Chlorsbenzene 4 e
Ferrous pentachlarophenolate 0.5 Methyl zlcohol +
Stannous pentachlorophenolate 1.25 y +
~mmonium pentachlorophenoclate 1.28 % +
” 1.25 Water +
Copper pentachlorophenolate N.15 Methyl alcohol +
/,, 0.02 Chlorobenzene + 4+ +
” 1.25 Ammoniacal sol.| +
Mercuric pentachlorophenolate .2 Methyl alcohol + 4
” 0.05 Chlorobenzeps + 4+
2, 3, 4, 6-Tetrachloropheaol 1.25 Methyl alcohsl |+
" 1.25 Chlorobenzene +
" 1.28 Pine oil + + 4+
2, 4, 6-Trichlorophenol 1.25 Methyl alcohol + +
” 1.25 Chlorobenzene +++ 4
2, 4, 6-Trichlorophenol 1.25 Pine oil + 4+ ++
Sodium 2, 3, 4. 6-tetrachlorophernolate 1.25 Water + 4
Sodium 2, 4, 6-trichlorophenolate 1.25 " ottt
2, 6-Dinitrocresol 1.25 Methyl alcohol +
, 1.25 Chloro benzene +
2, 4-Dinitrophenol 1.25 Methyl alcohol —
o 1.25 Chlorobenzene -
2, 6-Dinitrophenol 1.25 - Methyl z2lcobol —
Sodium 2, 6-dinitrocresolate 1.25 Water 4
Sodium 2, 4-dinitrophenolate 1.25 " 4
Phenylmercurychloride 0.01 Methyl aicohol 44
.Buthyl 4-hydroxybenzoate 1.25 oy 4+
Sodium fluoride 3 Water ++++
Zinc chloride 3 s + 4+ ++
Chromated zinc chloride (8:2) 3 ” RIS
Mercuric chloride 0.5 o + +
Copper sulfate 4 5 " 4+ 4+
Sodium pentachlorophenolate+ Sodium fluoride (1:1) 1.25 " +++
Sodium 2, 6-dinitropenolate+ Sodium fluoride (1:8) 1.25 " 44+
Non treatment _— —_ 4+ ++

¥ 4. grow , — -0t grow
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: ,T able 7. ' Decreasing percentages of weights of bamboo
stem pieces rotted for 60 fays by 1rpzx lacteus Fg.
. Concentra- | Decreased
Preservatives ! tion. (%) Sclvent weight (%)
Pentachlorophenol 1.25 ‘Methyl alcohol 5.9
” 1.25 Chlorobenzene 10.3
Sodium pentachlorophenolate 1.25 Methyl alcohol 9.4
Aluminium pentachlorophenolate 1.25 ” 10.2
” 0.1 Chlerobenzene 19.€
Ferrous pentachlorophenolate 0.5 Methyl alcchel 7.8
Stannous pentachlorophenolate 1.25 ’ 7.5
Zinc. pentachlorophenolate 1.25 ” 7.8
Ammonium pentachlorophenolate 1.25 " 8.0
Copper pentachlorophenolate 0.15 ” 9.4
7 0.02 Chlorobernzene 10.0
Mercuric pentachlorophenolate 0.2 Methyl alcohol 10.1
1 0.05 Chlorobenzene 15.9
2, 3, 4, &Tetrachloropheno\a*e 1.25 Methy! alcohol 11.4
1.25 Chlorobenzene 15.7
1.25 Pine o1l 19.8
2, 4, 6—Tr1chloroph\°nolatc 1.25 Methyl alcchol 139
/o 1.25 Chlorobenzene 18 7
y 1.28 Pine o1l 18.6
2. 6-Dinitrocresol 128 Methvl alcohol 3.2
” 1.28 Chlorobenzene 10.5
2, 4-Dinitrophenol 1.28 Methyl’ alcohol 4.2
v 1.25 Chlorobenzéne: 10.3
2: 6-Dinitrophenol 1.2 © Methvl ‘aicchol 6.0
Phenylmercurychloride 0.01 S 15.2
Buthyl 4-hydroxybenzoate 1.28 2 13.3

Remarks ;' Vacunm trea‘ment
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Tzable 8. Absorbed solution in various treatments.

Under pressure
Treating processes Steeping Hot steeping 3kg /cm‘“’i 6 kg /om?
Temperature (°C) 15~20 100 70
Treating time (hour) 12 18 24 0.2 | 0.5 \ 1.0 1.5, 0.5 5 0.5 1.0
Absorbed solution (%) 8.1]12.7 | 13.4| 2.2 l 17.4 ‘ 26.0 | 31.4 ]\ 30.6 1 45.6 48.1

SER 5x2%x0.5cm OERE 2 9 Na-PCP i L, 48 mHgic ;Mo i LT,
L3R X AR (TR s /=mEfE) il Licx 2 A, FlE « ER5REE - gis R
otz 255 1 “G§>Oto |

o ¥ OYERIFEE AR L 1o4x2x 0. 5cm OFBRAR A, EERERCH D, BHREZ2EIETLO
BHE () ZRDIARL, BIRDLED Thb,

Table 9. Penetration rate of preservatives.

Preserva tives Croartlicsgt- | Solvent ’"V . . Proserving provemes R k
reserva tives (%) B v ‘ Steeping N Hot steeping cfglo dt g:tdh Vacuum erars
PCP 1.25 Methyl alcohol 10~20 _— - — *
" // Pine oil 1.0~2.0 — — e
Na-PCP 4 Methyl alcohol | 1.0~2.0 e —_ — phenol
1 ” Water 1.5~3.0 5~8 10~25 1.5~3.0
DNP#* 7 Methyl alcohol 20~30 o — —
Na-DNP ” Water 40~50 50~70 80~90 —_—
NzF 3 " 80~90 80~95 95~100 75~85
CuSO4 5 " 75~85 — 95~100 75~85

Notices : Steeping; 12 hours at room temperature. Hot steeping; 5 hours at 100°C. Hot and
cold bath; an hour in hot bath, 12 hours in cold bath. Vacuum; 30 minutes at 40 mm Hg,

5 hours in ordinary atmosphere.
BRI Y S BREEROFOIHC/IE L b
Na-DNP (7ki#) > DNP (% 5 7 — A ¥
> PCP (% # 7 — A Es) > Na-PCP (ZK¥#0) > Na-PCP (2 2 7 — A

#¢-, Na-PCP (% NaF. CuSOs 7g¥ W H# L CREE N ED TSV 4EDOMIERIC L 5
BBE AT B &, AR b K Th ke DFIC, 39 NaF X0 1.25 % Na-PCP
P T, R ARCTARBN (28 6 A 9 AR XU 12 ARE) T HBHE
Eaifls Licr b, 6 ARIV9 ARARLALLODEN2 AR IV 12 ARARLIE DL
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2) A OESEIC X BUHIRE (2 % Na-PCP) %l Lice &5, BWE : 475 RN
B R O ML, (3 25150 1 Thotc. AUHRMEBIOBRANER Tk, IR S K
Fu, ‘

3) Na-PCP ®i&iBM:it NaF - Na-DNP 7¢ 8 g LT TS Vo ZOBRIBHEOHR
COWTIEE BEPFHLED DEB D Do

4) Bk - hE - WAEE LOBED 4 ORI OV TRBER Y BT 5 &, RBHTET
BhATh Ok % 1o, ENY BT HRB AT OVWT, REC I 2BEEZHE L2 25,
BRERE L ODOENLFKE LS DX ) RERBEELR L.

5)  BFCHLEE LA SREMK OPER B e o T, DNC X0t DNP 238 d KEW,
Na-PCP - Cu-PCP - HgCl: - CuSOs DFSE #7113 A Cé %1%, Na-PCP - CuPCP D% 7
TN b D, MEMEPS IR CLE Ut b ok, BN OBE R 1238 TNt ot T, 7
L7 e 7 = VOB 180 E ORI NCh DT,

Sodium pentachlorophenolate > Sodivm tetrachlorophenolate

> Sodium trichlorophenolate

V- £ % ik
1) bt B Mo EEER, 5 63 [ H A ke, 1954,
2) &N B Mbo SR LRt <, HAEE, 35, 85, 1953.
3) AR BL: MM oBSELcBIT A PR, BEBIRTEER, 1954,
4 WBRRE SRR Mo B5R 2 BhR, 1950.

Résumé

1. Inbibiting effects of sodium penta- and tetra-chlorophenolate against the
molds on agar-medium are greater than the other preservatives.

2. Absorption rate of 2 ¢ Na-PCP solution at three sections of bamboo stem
are the following;

Cross: radial: tangential =25:5: 1

Amount of absorbed solution was the greatest in the test piece treated under
pressure process.

3. Penetration of Na-PCP in bamboo stem was less than that of NaF or Na-
DNP.

4. In the hot-and-cold-bath process which was one of the 4 kinds of treating
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methods examined, penetrating rate was greater. Moreover, the penetration seamed
to become better in the case of bamboo stem cut down in summer.

5. DNC and DNP were more poisonous against I7pex lacteus ¥Fy. and Penicillium
sp. on bamboo- stem pieces. In our experiments, Na-PCP . Cu-PCP - HgCl. - CuSO,
were less effective against molds, though they are strongly poisonous for wood
rotting fungi.

6. The effects of inorganic preservatives on molds were not observed. The re-
lative preserving effects of some chlorophenolates were as follows;

Sodium pentachlorophenolate > Sodium tetrachlorophenolate
> Sodium trichlorophenolate.



