Vi1-114 57 14 9
goboogoboobodoobooobbooobboobobbooobboobboo
o000 0o0DODODODDODDODODDODDDODDDODDOO
0.000000000 HiMRER

000000D00000000000000000000000 | ,
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDﬂﬁmTi !

000000000000 00000000000000000
00000000000000000000000000000 I BELY—
00000000000000000000000000000 T77*%
0000000000000 00D0000000000000D0

goooooooooobobobbbobbbbobboooogo 7j|f§y7/
gooobobooobooboobooboobooboboobo —
ggoodooboooboboboooooobobooooboobooo
ggboobobboobogbogboobobbobboboo HE (Kyd7— K. &EEE. k. ABOREY)
gooobobooobooboobooboobooboboobo g oobooood

00000000000000000000000000000
00000000000000000000000000000000

0000000000000 0000000000000000000 [0o__ |poiinoiing(o o myo o O @b o ()
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD;%%j T
0000000000000000000000100000 (0200 [Zn(iog) 1700]  1700] 1190] 42§ 1.0
0000000000000 000000000000000000 Zn(4.09) 1700 1700] 1190] 429 4.0
00000000000000000000000 02022000000000000
ooooooooodn 00 pronin@|o 0 )| Dm)P0@[i0000 (g
D000000FI0000000000 25emd00 29.5cm 0 00 [control 1700] 2915] 0] 425 0
00000000000000000M0000oooooooon %g 1% 2% mg ﬁ ;g
0D000000000000000000000000000000 {557 T ol e i =
00000000000000000000000000000 4,
DO000000000000000000000 _ [ Dol 4 a9 ——00
1000000000000 2zn000000000 "
00000000000 00000000000MMO00oon, |
000000000000 MO000000000000000 S«
00000000000000001000000000010000 °
0000700005000 M 0000000000000000
sk 00000000000 0000000000000000 %
00000000000000005Umn0000000000 2
000000000000000000NH,MD000000c0,0
00000000000000000000000000000
001030050 701901 11,500 1401 1701 2101240280350 420 0 0 0 O
0000000 003070140210280350420 00000 OpHO 80
0000000TOCMOOOOO00000000000000
ooo0oo0ooooon
220000000000000000
00000000000000000000000000000
00000000000000000000000000000
00000000000000000000000000000
000000000000 20000000000 210000
0000

o102 000000000000

0 10 20 30 40
ooooo

gbobz2A0000o0boonoog

0O Zn(0.49) A Zn(4.0g) — 00O

goooo

g3d2100000000000

ubbooobooobbooboobboobbooboo
755-86110 000 0O0DO 2-16-10 TEL:0836-85-931200 FAX:0836-85-9301

-227-



VII-114

57

9 25

—0— control —O— 2Zn(1g)
—&— 7Zn (0.4g) —%— Zn(4g)

o

8 20

©

T
-

1/

(<9

—0— control —O0— Zn(19g)
—— Zn(0.4g) —%— Zn(49)

VFA (g-Kg dry weight)

5

v

55 °C Bact. (cells/g-dry wt)
~

0 10 20

50 (H)

U40pHOODO

30 40

20
B (B)

0 50 VFAOD

30

gogoooboooooon

i 0o00o0oobooboboznOoboobooon
gobooobooboooobooobooboog,. 03
ggoboooooobbboooobobboooooonD g
DI][II]DDDDDDDDDDDDDDDDDDD]DDDS
gbooboobobooboboobooboboob g
gogooooo
UpHOOOOOODODVFAOOODOODOOOODO 400 80
Ub0OpHO ZnD 0400000 O0DODDOOSOO0O0O
gonuggoobooooooooobboooobooo
ggooooooboboboooooobbooooobooo
OO0VFAODOOOOoDu4oo000o0o0000NH,00
uoooooooooooiooNH,00000000000

uooooooodbpHOOODOOONHOODODOOOODO00000

—0—12Zn(19)

—0— control
—X— Zn (49)

—n—Zn (0.49)

0 10 20

Bifel (R)

gebboboobobobn

30 40

A. S 2
©a éi'% 0 Oy a m‘g?; .
40 g " © A X ° q:‘ %{g&
30 e % ° m . £ N : X
10 ﬁ‘-control A~ 000 o 00D xpOOO DD’*
Il Il Il Il Il Il

o7

gooobooobobopHODODOO ZznOOO0DOOO0DOODOODODO
OcontrolU 000000000 OOVFAODODODOODODOOD
ggoobboboovrAODODDODUOOooooobooooooboooo
gbobobobooobgoobobooboobooboboooboobon

gogooboobogd

gooobooobobooboobobooebobobbobOoobOon

0O3000o0ooboooboobooboooOonbDOdzndO controlD O
gogoobbboooobbodzndlgb4gubnooooooboood

ggoobobooodoznbbboooooboboboooon
gooobotomznbooboobobooobooboobobo
gogoobbbooooooboboogd

200000 oooooobooobooo
gboooboobobbooboobgoobooobroboobobd
gogoobobooogoobbooooobboooooon
3o30ooovooonooobooooooDuoooogon
goooboooboobooboooos3sooboobooboboo
goooboooboboobooooo3booboobooonbo
gogoobobboooooooboood
UpHODOODOODODOODO 8OO 9O uobpHODOD 3000

NH3 (%)

10 20

gooooo

30 40

2200000000000

W/ }/ o
//

—O— control  —— #H1

—o—EH2  —X—HH3
0 10 20 30 40
R (3)
0s8ipHODOO

1.4

— control —A— O0O0O

1.2

—O0 Q000

<— 000 ||

1

0.8

0.6

0.4
0.2
0

20
ooooo

gopoooooogon

30

goooooobgoobobboobooobooboooo3ooboobobobooDoobDoowohoobooo
ggoobooboooggooobooobooooooboooooboobooopHbbbboooobbbboo g
gobooooobooobooboobooboobooboboobooboobobboobooboo™@oomm

gogoobbobooooobbobooooobobooooon
gooono

ooooooboooboboUbeceontrolUDO0OO0ODOODOOODOODOOOOODOODOOOZnOODOODODOODOO
ggoobobooogguoobbooooobboooooobznbbggoobobboooobboboogog
ggoobobooogobznbbooooobobboooobbbbooooobobboooobobobbooog
gooobooobooobboobooboooboobooobboobobooboobb0boobooboobobo
gogoobobboooooobooooboboooouoobbooooboobbooooobnbbbooooonoo

-228-



