FR0MHBRERSE & o AR Y LFRE 2012429

2. M BEKFIBNAAKEIRILTX—HERE

=Y T

RSB RERFER LS - w32 A v MFER (T391-02922 1517 £ J£5000-1)

% E-mail: nara@ps.suwa.tus.ac.jp

WS ORFRENTOMNBEEZEIZ, il aixR/ie EOMBEERZ BV L X —in 2 REIT 572
DOFH LR X RO S 2 22 0 TEEISED 5N T W15, BIE, L3 Aex—i
REAMEKNIM TH D Z L ERFICHE Y AT AOPZIEFUE RS ZITANOND ZEREER TV D,
ZOEHRBKIZENT, KBk, B, "M A AR EDOHRTIAF—THRICE > TZ2FANDST
W)= IR F—E LTHIFEN TV D, FHZ, N A2 x A F—FH Lo EEE LT, &
BHEFEIRD DB Crdle < RFIAARM., £ b odt, WEEEE. 4 Zah, GHEREKE, —h
FTICREEINTWIZWENFHEIND ZENZENTVD, XA Fw AT FAF—OHIT, Tailhd
HIZE > TIMYAFNTZRKBZFIAF—=THY, I—Ro 22— FSATHDEND) LM TH S,
PRONET A AT ZAZRZNF =& LT, KB E AR GLOIERmEMEY) OERIC L v At
BEIR D B IKBEH AR EPE D TR xR E Uiz, BONTKRET ZEREERICEEAT 2 2 Lok v RE
2T N THD, 2 1T AY, SLARMEOIFNICEHE OB AEMIZ LA KELEEDOT- DD E
KEBBLEEBRATONTE N, WFHIC L THEML L~V OREAEFEDENER ST, T2b
b, EREDIZDD AR 3T 4 —= U ZARB LN TWARVONRBR TH S, Db Lot
Dk E UTRBREEERME (R M) ROT A IEOIYCIE M 2 - a2 1% L E8REA
At & T o7, TOFRR, AL TIRE L2 FIEOTIECHT 2 MRAEES LR, AL AT AICE
FHEE T A—FDRFERAT) ZENTE, Thbb, LG (B 5% R) BEORTLE
1130.02mg/100kcells*day Td 1) | fie b iV VK FEIE AL 58 % 1572 B 5-130.4mg/100keells*day Tdh > 7=, F7-.
FRZMFR y bEAND Z LI X RTINS % OARBAEFED RO En i ohs Z a7 LT, UE
DFEF LY BERRE LT L LI A O/ v 2AKBET RN F— S AT ADORE ST A— 55 L
R FOFICHET 5T — 4 4B LN TER L 225,

Key Words :Forest environment, Gas analysis, Landscape analysis ,Psychological stress

. B ® A T AT FNX—ONL, TENIUTEA RS &
AR E O FRIRE R 5 - L TE B, STHRYIAENT- KGRV X —Th 5, Fi-, A F
FEROE N0 T RN X —EOBAMBATE D 2 20Tl ~ A IERY THHDOT, PEESH TR F—2FY
DONTND, FBIEEREAFA L2WSAICH-ThH, LSS, ChICEENB IR 002 & LTHEL
KHGERF O JIREEATOWES 75 & MEBIEERELL  Sha2S, iy TR E R 2 Ec 002 20 L <
IMEHRIERIZ®H D, Ah. TR AT —OBFIZHT- WADT, RIETRS & “RMERED SN LA
D TROFREDSLE L SHAMHEARL 725 Thb S, =R =a—FI] THDHEWS ERHETSNT
FTRPH, BEARRIV NS S THRIZZFANLNRT WD, 5T, 20O dr< 25 FEBEIO L TEH AL
WERAF—FERLEE STV D, ZOXIRBUKC  BSE 5 2 L0k - T f{bREOH S A i 5 -~
BT, K, B, A AT RREOERIFIAE  LR3TED 2 LD, HERRIELSS I HE OGS R
—HIRIZE S TRIANRST VS V=L 2R X =L O—oDThHEVZ B, WETIAE—FFC L. B
LTRSS TV D, BRI, A A AZSESAIE  HEICBT 25 A~ 2 « TR —8 (3, ABES
HIHY . FUER IRV MU AR EOREVEEL  BE. SRR, RN RO — koL
BETOMEHIIICE D . REAAM, ERDSOPEE  —RHEE DK 3.3%% 5H TS, SfAw% - T3
V), REWIRAL, A TH FREEROKSE, CHETICRE AR OSSR T %< . KT
SNTVIEHHICE TS, WIS L THORB=RL SR Bk T THOAM S . il =2, %
F—EHA LIHBBUS &> THEMOERNIZE 2 b BHOCAIKE & OB LT 5, SElE. 5
B Z =3 XL U THENT 2 43481, =T« BAYVSECHEIMEINC S D AT AL - iR &

- 13-



LRI E %O TH S, 1999 4512 EC (X, FU 4=
FNF—AZEDDEAEARET R L X —DEIEE 6% 5
12%F CREE S 2GAFEARIEL, TOMYDIFE
hEB T XN, BEEYSONA A= AL D
LT3,

AWFGETIE A A~ ADO—FETH D AENEEAR D B
EEGHE % AV TREN A% BT D HIECOWTER
L7z, ZOFBEMEK D KT 3L —% RVt ank
IZE VAR SN B AR H T2 L VAT, o
A A~ ZEPW L EETH D, Hans Gawron [, 1930 AL
2 o 3 K5 T/ e i # (Chlamydomonas
reinhardtii) &PRHENDADE —EDOLRM FIok<
ZEICEVKRBEERAERTHEV I RG ARG LT, O
%, AV 7 N=T RFEAS—=T L—OWENFH
Anastasios Melis [, [ES7 A4 A[RET L —HFFEATOHF
FeT-H &b HID, FEEORVEREICRBV T, Bn—iE
ke L COREE AR TH L 2HE LT, T LT,
FRREESCHIR 72 & OWE R AW % AR & LTIV,
FARSINZ £ 2T, K= =2k L TfEH]
TEAHED TR X— T HKEWEHI LT 57 1
T AORFEN TN, i, KRR CrdE s
O S OKERZ RS AUE, AR T HAIRCARD
REEL e L CRIT 2 2 LIRS 22 5 iR S
NTW5, 72770, BEEATIE, TOEMEDTZHD+
SRR SN TV A DT TRV, (LAREHED
BIERTHAKENT ADOFRKOBEITa A M THY |
a2 MR CHEARGET RV — DKET ZADERK
DATRE L ZeUE, KEFEIIRIOIIERT 2 &Pl S
NTW5, F T, AWFETII A AKREERDR b
X 7 THHNA A ANEOKBZWEDN &2 D7
HOF LWHIEZFITE L, Z ORI TR
WFEEATH HDOTH D,

28 &

SARHIE L, KEBEO—ETH D, KPOB
JBloAn L, & 2 ClgEIE S A A AR (anoxygenic
photosynthesis) 17> CTAB T 5, TOFEKT Z OHE
. BEECEERAR Y LIRS, ARIEIL, KD 4
BICHR SN TRY . TN BITEWIAEIVERRSERF R
W25 TD,  AWHETHWIDEERECEMIL,
Rhodospirillaceae FlOMEMTHY Purple nonsul fur
bacteria  (RLEIERGEHHIE) & XIENDHOTHD,
ZORORIL. SR & IRFERR L0V RS0
AREMEIR L UTHIA LT, AR R A= ETT
(photoheterotrophic growth) #4925, L7=723->T, A%
WA 5 < STEESHIKBICAET L 0505, F0oKEN
BN ELEEEL T DI TH D, TDL O

AERICIE, R TTE G EE L TV D ENEL, i

BT DVER LT @R HS 12X 0. ZOAEEMNIE
SNDIOTHD, 7B, —HOALEIEFENEIITR
KT THIPRIC L EET 2. RERNEOETE
ERTIE, SEMOLE L ITRRY | KOKRFRH
IRWTEDITRZ SR L CEITT A /D ENTE R, 2
DIZDNEBHEI GRS K> TEFT DA 34k
SIS TR LK ERTF AR 2 £ ORiE L& ORE

b, IKEH 2O, EBITITEBH LAY OREIZ LY |

BIENE/TERET D, EOWEERLLTEFTT 50
. ETRUCHOTBEIC L e o Tingd, —iRIz,

kORI IR L A OFME L 0, DEEIZLY .

MSTHARIDOAF 2T 5D L, ALAIER SR TE
Weakib L, REPRE LTRIATAZ2 b TES, &
DORDOED G D ONE ORI E 2RI L TR
NIRRT EBTTH 2 L TH D, F7-, fLEIE
WO & D H OFIHEEEE  (HiE) PHEHIL->TH
EHETHZ ENMBN T D,

WARUTFIH LI N T ER AT (T4 T
> 7 WELIE. 150WCRF110VISSWL) & KR T T
o7, NTYEBEIEX 1
IR LTIC R x
Fo, Kbt
IZDWT O— Y7
a7 o4 —
TEC (International

Electro technical

Commission: [E 4 % &
PR TR B
TV D EAEREG A ok onm
A7 bV, K 2 1. AP ORR-
R LT, o oL B —45
004
_=_ It o
; I 3
:; s b
{
306 RSN 430 s20 670 Tis ais i

Vinofam

[ 2. KEIEOBR- R 5REE AT

£7-. AWFFETIE, K 3ITR
L7z 97, KEEDOWBRM S
DAY 5 BN S B Ak &
L CHRAERMEIER DM 2 X
St FEpZ, 7 IEE2 T

- 14 -

3. SGpcRA T b



L CH T ARIGFENOFEFI AR A ) L S5 ik b 35k
L7z, AR (@) HOMEZensrvF an
7 MERGHREE AR Lo, A IATHE#H LR
PNEBREBOMEL R LI LD ThD, [ERIRES Lz
RN CEBRAITo 72, X5 13K & DRI FERD
WA R LT,

¥

X4, ANIEE, BNRFESERE

=1 Rhodopseudomonas Palustris

X5 HA 7‘:(%' @I@%‘f?“%

HT RN —FHUHZIL, ERRSNTKE & 5T RIRE
SHGEIE DN AT L X — g I3 B AT %
NF—mO L UTHEII L, Imol  O/KFEOBREET 1
R HANIIS U IR FEAE 242k /mol & L <13
Ar3EEE: 268k]/mol A3HHINBNDAS, AWFFETILEAT
FEPEATH L, LTOXTHEL,

HT RNF =G =
BoNTBAT LT — I L= L Fe (1)
7o, KEFAFILUTOXTHE L,

IRRI AR =IKFI & PR A+ (2)
o, KERAEFUTOXCTHE L,

IKGEFE A = KR I A B/ (B AR A X i ) -+ -
3)

ARG TSR 5 L ONR AR O S OERE ;5
RSOV TG LTz, 2 U 7o L ERrgein
5 AT L7z Rhodopseudomonas Palustris 24T/ L7-, &
EHARREIL S & D WFEAT B AT U= RL A IR
L (R Thoto, ZHOOEITDL-Y > =g - 1~
TIVE L R C IR R BIE A T o 1o, Trds, il
BAR RTINS D0 A 2T 4 7 A5 TN_DB T8,
TR OIEEEI THBR A T o7, IROREERICRHL T

HIFMEERR R D FERFE R TS DT EIRS BT AKkE
HABEARRM EEEME LT, BAVCRBEIZ L D3
BRaiTo7,

3 BRBLUER

FREE AT ST ERE & O COREAFEIZ RS
B AN = AL B 1O DR FER AT o 7=
FRFI T DR RN —mE—TE L T DR
NTATIEEZ AN TIT 272, X2 134%5 L= (i
PEBEIR) & BRI EYEE OBRE R Lz, &5
H DV IR ORI I AR OB & A 7R <
Fe 5L §5A% 0.004 (mg/100million Cells) Z#HAZ D &
BRSNS LT, ZOERAIER D & AR
VRO & e B Z 03B,

8
@
w7
ﬁ 6 O 2
@ _,/"
& o o
N o N -
Ho O 'O ------------- (@R O
ia @)
g 0
IN
3
0 0.001 0002 0.003 0004 0.005 0.006
HMEHEEHYDEARES
M2 FARHREAEGHBEEEORHE
K 3B HEE L BB U KETNR L OBZRE R LT,

eI EDY 0.0055 mg/100kecells « day O & =2 EFK
FREENRNEEZ R L. HEEEEORIMZ L2
VAR KBRS AR ) N3 A i SRR A R4 2 &
BOND, KREFERORKMEIT 4. % ThH-o7=, KFE
HPEL AT AOFHEIT O 12012, £3, SCARMAY
(Rhodopseudomonas Palustris) Z fififfedsse L CAERESE
HIRE R S AN T DT 0IZF D kinetics ZfRHT L 7=,

2.5

2
9//KU
1.5 Q

RRUKEREE (mD)
O

y =1.0269In(x) + 7.5146
R?=0.8985

0.5 . /

0.000 0.001

0002 0003 0004 0.005
BR1ELYOREE (m)

0.006 0007

3. REHEEERFKRREERMIEDOBIF

- 15 -

0.007



AENDIT 5% < ODILZERTSIT enzyme EUvH & %
BN K- ER 25200 5, BEEL U Bk
ST BYE % substrate &V, FEIIEEES FOER
DEFIEDENL, @ active site ITFES L, BEEL L/
EXMED TR LY, VWl ATFLF—D
BV KB OREE- FEE A R 2T 5, 12721, filult

DIRNGE LV IR R X — T, ZOREND,

AYET Product ~E(LFRERE X, BEENOHEND,
THERFHC, BERIITTONTIKEIZEY, OO
HLEaT 5, HABIEDE FCBERN HKER 4
FEY AT MRS TS S TWA DT, TOREHE
FJS®D kainetics (ZBET 5 /37 A—Z 2PETHZ 1%
FETHD,

413G LT I ST B e AR A O Lt
WELRLIZbDTh D, EEEDEINT 212 L7280
A HIINT HEEFED DNDHH, ED#HK, B
IFEaf L7z, 2o ORITfafREZR L TBY, B
FRUSHHITL TS Z Epbomnd, I T AR
N X BDIKRBAEPEZ D DN 1F 2D -1,
Hanes-Woolf "1 N &{To72, HTOF—Z DR
FHGRDENDD, FE OB HE LT 34
RUA, ISR BIc /e o7z, 2 Z TR
iR 2 AR Tl L 72354, 0. 74 OFEMRED S
bh-.

SRR K DIKEEFERIS GRS TH D 2
EEREZNL, HEE L CHEEHE ORNZIT Michael is-
Menten kinetics A3V 32D, Michaelis-Menten ORERIT
OV RINE Ty N

V=Vmax -[S] / @&+ [S]) (D
ZIC, vISHHISEE, Vmax [IRRKICHEENERE, K
miEI BT Y AEETH D, K (TR D 1/2 O
EHEZ AEERECHY ., [SHIHERETHA.

5 1R L7= & 912 HanesWool fBurk plot %AV NT
Km B O Vmax Z2P9E L=, 2 2 CEbAENR RO
BHREIEA9 0.66 THY ., Z D OB IZHBEINED
HHEVZD, FHRICEVEONFERIE, Vmax 134
31, Km 1359 0.18 Th o7, BEERICOE I IF0EERD
BONTZZ LR ERIIEIC & HKBEEES AT
LOBEERUE & L CORAN LN H NI e o7,

ST, FRE LT, MR SO R &
ML COKEAERTTY ZENLEE LV, TOHERFS
FUIA2 L. FRES, FMELSOA L — 2055
VKA RE MR T D Z L IINEETH D, 2T
OIvOIUTHIPEE L 0 BHERFE IR S IR G
AT LOEBREITo T, IREHAE SRR TRHED
FREOEFE A L7V EREIC S > THALO BRI A (5
THZLENTEHOT, FlERE LTOINRA R AP

BEVEVNR D,

25

v
N
o

—
wv

_
o

v

S & R LL I B

0 0.1 0.2 0.3 0.4 0.5
BAEE ;S (mg)

M4 FARBERARMAEOLIBIEEEEOBF

0.025
002 + 0

>
~
(%]
N 0015
€
=
M o001 -
g
] y = 0.0321x +0.0057
d"f( 0.005 - R2=0.6563
+

O

0 . v .
0 0.1 0.2 03 04

BARE=Z ;S(mg)
M5 AERMEICLIKREEBRRRGICNNDS
Hanes-Woolf 0wk

B 6 13 fia S EE (R ERE) (kLT
HPESNTKEN AEEZ R LI LOTH D, RICHOE
FifiT 200ml & Uz, ZEEEDMENT BIC LioSWARES
NAHKEIT AEMPHEIN LT, Lol BHeEEE 10 7
T LDHT 0 THAEAREITRKEE R L, Z 0%
WLz, ZOZ EMBICERIEDII LT 5
HEIZRMENFET D Z Enbhotz, oo ATk
A L7236, KL REEERED LT
ThHo1,

X T IESUSHI A BT B e O L B S
ToRFEH A E OMOBRE R Uiz, EEESENT 5
(2 LM VEPE SN D KR ARIIHIIN L7223, iR
MNEEHEZ DB I SAEFESND H AR L,
ZOZ LD BAFRSMN BT B EEEO FIRITE 3 8
HCThsdZ EHEESNT, B, ZOLGITKE L
R EIIBUGHE 200 SV Y » bABTIZD 6.7 77 L Th

- 16 -

0.5



otz Fio. NIEEEER L7856, KL K
FAEFE D GUT Th o7,

Z 2 CHARGHIE & KBS L BKFET R —ApE
WD aA NREEITY, 72720, B i
EFAETHDOT, BRI CTHR T 503
HD, EEIEM L > TKIFE 1 kg 2AFESEAT-
HOT 7 aA MNERET 5, BiESRtEE LT, kDX
RIERAARE L, (1) AFE1EMT 2.4 T2 T
HHDOT, KFE1kglT1 1. 2kL £725, (2) KEE
VEAFMELE L CEERAZ WSO T, lkg T 10 Mo
A5 ET D, (3) KRFAFECLERRZHE 1.2 b
VIRZEM 60 LT D, Fio, R —TK
HTHADTIAMELLET D, (4) AWFIETHVE
JARBAEDNT, T a—R 1g M5B 20ml 0. 02L) O
KRFEZEFE L, #EF 0.01g/L OEIE TNV a—2%F]H
T5, K3 1kg ZEDIZITH 560kg D F/L 31— AHSLE
L7 B, BERD 50%M 7 a—27= i, BEkRIE
1,120kg (L. 12 ton) METHD, Z I T, FEKLHEEH
LT 11200 HOWAR®H D, 7. FEECHRETS
PREVEERL T 1 kW DOIET DI5E, IS 18L O
KRBT APMEETH D EARET D, BREFERMOMKIL
100 71 &5, /K3 1kg T 1 kW OFEE)MABERHkGE T
EOMEHFE L THIUL, KFE1kglF11.2 kL THEHM
5 10.3 K& 70D, T7eh, 3 AMIOUEET 10.3k
Wh OFEEENT/L D, FRIFEEEIT 1253kWh L2420, 1
kel 720 40 FIC7edE L7354, A5/ 50, 120 FHODILA
DR END, LU EOREERE F T BRI 5 B S |
BEMRIFA/KSE AT AR S AT LTI O S % BEk
WP & FEBINAIZ L 0 9 26 4E CTRHEATRE & 72 5,
7o72 L, Bk L7 LIS S OEIHMRES I L B p

4. FEE

VBRI & BRI AED I DIKEN 2 2 A PET DI
fhraEZMd 52 L2 ARE LT, TOKRFEEEDZD
M ECE 5 ERIFIEATo7-. 9, fLEIEREOE
BRI ORETEZTTV Y, Z OIERIEER W] SN
L, Aol JE R G 5 OREET o2, £1=, KEH A
ERERNER) EDT DI R AR v T TH D =
ERITRLTC 5, R ERREE I TS ARG O F I
(2720 2 & Lz, EREEREE FICR W TR 2800
Ty MIFEENRE LA AR A R— 35
7, JCEEEANEEITH DA K DR AR
TOHMRNH D = L AR LT,

Lk, SRR A T BERD S OXRFEZ RV F
—AFED RN BB DRI A 2S5 2 L8 T
i Atk JEEREBISEIOTAROEGET A AT
(ZZEOEHFIEOBHRUIC L HUBEEN FTRETH D L BT
5.

200

~O- Treatment SO
180 - , \
E 160 " g control / \\
o ,
N 140 - sample /,
AN o}
E 120 - A 400W N
ﬂ1mA /
4 80 - / A A A
g 60 - /E' A
# a0 08 4
X A-D
20 *
0
0 5 10 15
HAEEE (mg/200m)
M6 RBEEBERICBTARAREELKENRE
E2L0BE%
140
g 120
o
~N
~
£ 100
0H go
i A
m 60 A - Treatment
X 40 9 ’ —B- Control
"R, / sample
# 20 A A - 400W
0 200 400 600 800

B{AE (cell*1E+8/ml)
M7 BEARKEEEINE-KEAAOBOBER

(57 3Gik]
DisNEDIh,  “SEARUKEERE S AT ML D/ A~
G DNMEEK IO 1= D D IR OMRE” ks
pp29-31, 2009
2)A. Asaravala, “Fill’” er up, with Microbes” , Wired. com
, 2010

3) LA fedifh,

OCERANE | FEHE % — 2000

-17-

20



Organic wastewater use biotechnology hydrogen energy production

Matsunori NARA'

'Graduate School of Engineering and Management, Tokyo University of Science, Suwa

It is a technology that produces the hydrogen gases by using only the microorganism and sunlight from
the wastewater to be at a loss because of processing. And, the produced hydrogen uses the fuel cell and is
used to generate electricity. Because this technology doesn't use the organic matter that becomes food,
and use the organic matter included in waste, clean power generation is possible. We researched the
improvement of the hydrogen gas production efficiency. The purple non-sulfur photosynthesis bacillus
was purely cultured. the substrate dependency was clarified, and the best substrate dosage was decided.
Moreover, it was shown that the light wave length conversion net was effective for the hydrogen gas
production efficiency improvement. On the other hand, a too strong light intensity showed becoming the
growth obstruction of phototropic bacteria. When the light intensity for the photosynthesis is insufficient,
the light wave length conversion net can support this. On the other hand, there was an effect of easing the
trouble by light when the light intensity was excessive. Michaelis-Menten constant K, m=31, and
maximum specific growth rate Vmax=0.18 were clarified by using Hanes-Woolf plot from a kinetic
analysis concerning the hydrogen production system by the photosynthesis. As a result, a basic
mechanism as the enzyme reaction of the hydrogen production system by phototropic bacteria was
clarified. We were able to offer the design parameter to produce the hydrogen gases with the wastewater
efficiently.
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