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Research on Indoor Air Quality of Industrial House with Designed Ventilation

These days indoor air quality is one of the serious problems for a house according to progress in air tightness,

decrease. in ventilation rates, introduction of new construction materials, and so on. In this study, tndoor

Aldehydes, VOCs, and these emission rates from construction materials have measured in an industrial house

with designed ventilation to investigate factors influencing on indoor air quality. The measurements have

conducted in the several construction stages, 1) after completion of woodwork construction, 2) before wax

coating of the floor, 3) after finishing of wax coating, 4) just after handing-over, and 3) two months after

handing-over.

KEYWORDS:  Indoor air quality, Aldehydes, VOCs, Transient Behavior
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The Indoor Air Measurement of a Change with Lapsed Time and Life Style
in Newly-Built Apartment Houses

The purpose of this study is to identify the causality explaining indoor concentrations of formaldehyde, VOCs
and fungi which have significant health effects. In the rainy season (July), summer (August), autumn
(October) and winter (December) measurements were carried out in newly- built three apartment complexes.
In each complex the same building materials were used. Temperature, relative humidity, concentrations of
formaldehyde, VOCs and CFU (Colony Forming Unit), were measured and questionnaire surveys were
conducted. The concentrations of formaldehyde and VOCs were measured by passive samplers.
Formaldehydes, acetaldehyde, benzene, toluene, ethylbenzene, o-, m-, p-xylene, p-dichlorobenzene, styrene
and limonene were analyzed.

The concentration of formaldehyde did not decrease with the elapsed time within 6 months. However for
toluene and limonene which were méinly emitted from building materials, the emission rates decreased with
the elapsed time. A high CFU was detected in some apartments and no negative correlation was found
between the concentration of formaldehyde and airborne fungi and between the concentrations of VOCs and

airborne fungi.

KEYWORD: Newly- built apartment house, VOC, Formaldehyde, Fungi, Questionnaire
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TVOC 400 (EEB4EE) | 2000.12.15
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Bo¥ FEEAEEICBTAENTTREOHIEL & AEHRIC L 2EBHOHE

1) BRE

BIRFEERH (3—F L a—& - ESPEC ) #{F
HLTEEZT7-, BE -8B (=74
T —EAr AR L 1.2m 2D EOWCEREL.E
AA L 1 EF S ERETRE T 5 4R TE
FERIE Lz, [ 9-4 24— Lo— 4 — %R,

-4 H—FELa—4—

(2) VOCs

8y 775 —VOC-SD (SUPELCO #&1) %
AL ERE12miZ2s L cKENLRS L, H
EhI{Tof, MEMBIL 248 E L RERT RS
av 757 0— (BERERE ZHWT Area %
k. X (91) - (92) LVKPBRE [pgm’]
FRD, L NP T rno .
UEFRATOWTHRA (9-1) » (9-3) FHVWTRF
WEE (pgm'] 2R®z, Sy YT
—VOC-SD %, M o6 lcHArzm= T5T7%, &
93 WA SR ETRT.

Sy
| M:"XPDXTS‘: - (9-1)
M:EER ') a: ERAEER (mL]
po 1 IZHETTIRE [ppm] St A - B Area
Sy 1 FED Area
M
C:dx: -+ {9-2)
¢ EE (ng/m’] ko7 0 7% [m'h]

(BT Y AR (] 4 BE (mgm’)

WE A o) TRk
(17 2.5
IFNALE 1.9
mp-¥ L 2.1
AFL 2.2
o-¥i L 1.9
_ Mx273xm
T Dx1x22.4x%(273+5) - (9-3)
C:BE [(mgm'] D7) o 7 EE Im'h]

AN R (h] om EPEOS TR
s EREIEOEERE [C)

% 9-3 VOCs it

MEA ST LIRBD | SF&

N IPE 2.5 78.1
p-ooonRLEL 1.9 147

) ER 21 136.24
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GC SHIMAZU GC-1700
Column SPB-1. 0.25mm x 60m
Column Temp 10min 4°C/min
60°C — B80°C — 200°C
Carrier Gus 240°C
Fiow Rate helium
Injection Volume | 2.5mLimin
Detector FiD
(3) HRILFILTEF

® 9-5 (773 DSD-DNPH ¥+ 77 —
(SUPELCO#8Y) #FERAL. KE12milARB LD
EFLERD L. BEET-7, BEMRG 24
B e L, REZEK 9-6 IR mEREsa~ b
57 (HPLC : BERYEAR) Z T Area 2K®
e, & (9-4) - (9-5) KO RTEE (pgm'] 2R
B, # 942 HPLC DR L PO RtEE AT,

"1 VOC-SD
-': DSD-DNPH

9-5

ey

prevrey

Eo6 £
_ Bxb
a

M - (9-4)

M: %R [pgl
CBEBROEE

B #ELD Area
b:7ER=FVADE [mL]
M
273 +5
dryerh
B [mg/m’]
: EHRF O EHIRE [°C]
: FREERERA [h]

[4)

L= x K

-+ (9-5)

gxt

(]

[ BEEE (=71.90)
g : 60 [min/h}
K+ 10° [mL/m*]

b T ]
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F 94 HPLC DEREUSITEE

— B 32 U1 7
2R 7 Inteligent Pump L-6000
B i 8RR
ki Photo Diode Amray Detector L-3000
SIGMA-ALDRICH Japan %!
_ SUPELCO &!
AN L SUPELCOSIL™LC18.5um
4.6mmlD x 25cm
BB T4 k= kY LIk=60/40
nE 1.5mL/min
HSLBHE 40°C
AR 50uL
WL S BE AR
HE 360nm
(4) FEE®

T YT — X Bio 7T — (IR ReH
#, 100L/min, 80L, 90 mm 3 4 — L- : PDA 1« DG-18
Fett) . RCS ¥ 7% — (high flow/standard : Biotest
8, 100L/min/80L/min, 80L, 7 #H—A LV w7
YM 55H1 - PDA B4 - DG-18 ¥3H1) @ 3 TRE & A
Lic. %3100 EmAKE12mic/i s L 5 Ic8E L
fetg. MBERERLE, V7)) SR THR, B
LTIEE=ET 4 AMESE L (ERFOFRLEE
245+1.1°C), HeFtk, M L2 oo =—2H{IRT
Ay kL, B9-712 Bio %279 — - RCS
77— (high flow-standard) %R,

T uhr—t
ERORLRE « T4 7ASA NVERET BB

(5)

T = FREET o7, YEENRCEIBE -
TATAZANEEES LIZERAKEERMAL, 2 [
BLRILT A 7 A XA VOB DA EIT- -, BN
RAREEAE, Ny 7V 75— O EIRE
WA AT -7, RS ICHM 21T > 2 HB &7 1,

9-3 #HE
9-3-1 RiEE

HEFFEAE 9-8,9-9 75k T,

9-3-2 VOCs

# 9-6,9-7,9-8 IZ VOCs DEIEFER % 7, HEL
OTRESGEREROBHELTRT, 72750, 1 -
RWODWTIEHR TR TEY THA,

®9-5 74— +FEMER

ATy — EREE BESHE
YUITNIREVITEEL2TL AN,
LYDINGR YUINIVREVIEEFVNONL LTV, Yes or No
=39 3 EABHEEL o1t ECERE LA,
i RAGFI L E LD
o R AWOXER. BB - AROER, TS RNBECOER. |
= 20T REHHADE B
B BECOLNT BE. RER VELEOAR, BEAR. Ry FOAR Eh
2 HEQLS, K- 2 - RHORETH.
5] B - JEho MER2 7ALAOKRE - TSAFvIROREDHE, Yes or No
BH . s ong | AN - E7/ OHE. Bost. ARAROBE. RBEE. | R
- K772, BROGAROER. 2/ 108E - WEOHE. | B
Borgl - BaA - AR - FEH - LRLOBROHR
EEIZONT 2 7y AUAORENEOR R Yes or No
ol = WER2 7 ALAOKE - 7527 v o BORAGHR.
B3 BETO ARAR. BREE. BV vIR, ERWEAROHE.
BB | BRE - BEEConT BINIOBIE - BEOEE ., Yes or No
D bl R - MK - HRH - ZEHOTEAOER %1213
-$- WERD EEAR. T73> - BAK - RRGH - TRASH BREE | R
B - e o | PRAOHE. BERM. £/5708E - WAORE. HRAL.
- Ra# - (L5 - ARRSHOBEAOSE
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9% FEAGEELBIIENAIPREORMEL L EFEFRAICLIEBORE

Bl EWEZRHERSLEY  p-Y 0 k. WAKIOHEANRD LA ETY ERUR

NRyBy s YERL Thot, pYraasyEy EBEII o EE b ol REBICRBITAT
T T I EE AR S AT - SRS B B s, Vi MEER L) R O PEE E OIS
Wi - AHOKBVTHRECHIBANRELE sty . MATUREREEE FE- TV
o, BRFBBRRCKELELD, BRECE 2. BT D A BCILESHEI T MBS R &
frEZ NS, £, VER LS - FEA - NTEY.B-CH- -BATRBESENW LD A
AR EBEASEE DR — bt DR E R HOBMMLLBELTWVWALEZLNS,

TWad, —8OEETT 27— RzBWTiedts -
OYH O8sB A1M0AOC12 R

35
AN ., ]
ﬁﬁgﬁamﬁEOEAomwﬁﬂﬁ@ﬁgﬁ
ey FAY FAY [AY
B 15 o A VAN
i3] . ) Oy
= 10 O O Q“* A= </
5 @ © O
"% B B & B EE\ B B BE R B E|EEEEE
M= | B =4 B E AR E AW z\ moE A m s
A-1 A-2 A-3 A-4 B-1 B-2 C
B - 24
®9-8 REATHE
¢C7A0OBRAA1M0AHO12H
80 O
s g oA = é é L]
—, 10 i O—= g D
) T e Ay Ay [raal _
=0 log 5 6 o L omRy @g9v-Be
B 5 @ —of O = @, ® o 0
G 1 0
45
Y e TEIE R BEIE R R E R EEREERESEEHREH:E
RERA AR A AL = 4 (B |2
A-1 A-2 A-3 A-4 B-1 B2 | C
Be - =2
E99 REMTEE
# 96 VOCs JIE#R (A-1HD
SPNTR . IFiL s ., p¥ooo ‘
e | =2 H5E A ALy kI R4 FLy AFLY Oy JER
37 260 3800 870 220 240 30°
o 249 15 17 19 141
17 N.D. N.D. N.D. N.D.
B 203 23 36 14 69
134 25 40 N.D. 76
149 8 N.D. N.D. 39
A-1 89 N.D. N.D. N.D. N.D.
BE 203 20 10 14 91
SATfe T 133 27 21 N.D. 85
8 H N.D. 34 N.D. N.D. N.D. N.D.
Es [ 108 | ND. 38 N.D. N.D. N.D. 6
12 8 [, 100 57 N.D. N.D. N.D. 36

. BISAASEBIEREE 2 WHO TARVEBIZEIT3EREROAA FS5404 2 VOCIC Eﬂ?‘é&ﬁd: Y
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#£9-7 VOCs fIE#HR (A-2 Bl A-3, A4, B-1, B-2 B}

—116—

ma | =5 | mmg | AVEY  bATY sgzg XLy RFLY Eézi? JERY
3" 260 3800 870 220 240 30~
78 N.D. 207 20 32 33 w474 17
=rS 8 A ND. 79 N.D. N.D. ND. 154 3T
10 8 N.C : i 34 63 41 431 -
128 | e 19 23 34 S TN
7H & 257 24 23 29 RAE
A2 | e 8 A ND. 17 N.D. N.D. ND. 373
108 | i16-75771422 -0 36 63 45 762
12 A N.D. 127 12 N.D. 18 © 640 -
8 A N.D. 34 N.D. N.D. N.D. N.D.
E5t 10 B N.D. 38 N.D. N.D. N.D. 6
128 0000 58 N.D. N.D. N.D. 40
78 N.D. 239 53 72 45 . 1504"
E=rs T 56 11 N.D. ND. . 397 -
103 14 8 N.D. 343 -
76 13 N.D. N.D. .
224 49 61 44 22279
A-3 65 18 63 15 P&l
BE 85 13 N.D. N.D. 7338
77 13 N.D. N.D. 98
35 N.D. N.D. N.D. 45
B4t 27 N.D. N.D. N.D. N.D.-
71 11 N.D. N.D. 27
239 30 55 38 XA
=5 73 10 N.D. N.D. 53
150 30 43 30 77
260 33 60 25 V&
A4 | BE 164 18 41 N.D. 96
: 129 23 33 19 62
35 N.D. N.D. N.D. 45
B4 27 N.D. N.D. N.D. N.D.
45 9 N.D. N.D. N.D.
78 40 83 N.D. 191
98 28 44 N.D. 134
Gl 132 27 51 ND. 203 -
74 11 N.D. N.D. 323
67 33 72 N.D. 193
- B-1 113 38 76 N.D. 273
= 69 14 9 ND. 124
80 15 N.D. N.D. 419
113 N.D. N.D. N.D. 41
Es 18 N.D. N.D. N.D. N.D.
66 9 N.D. N.D. 43
26 N.D. N.D. N.D. 103
53 15 N.D. N.D. 236
B 86 18 N.D. N.D. 81
60 13 N.D. N.D. 119
33 17 N.D. N.D. 173
B-2 65 20 N.D. N.D.  /i.-328:
®E 51 12 N.D. N.D. 66
65 13 N.D. N.D. 132
113 N.D. N.D. N.D. 44
B4t 18 N.D. N.D. N.D. N.D. .D.
12 8 boaiar i 63 9 N.D. N.D. <5 41 . ND.
" BREXARREEE 2 WHO FARVBICEH3ERERDF A K512 VOCIZET2E%E LY
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% 9-3 VOCs RIEiEE (CHY)

YN . IFN R . pYoon .
ge | =2 | g | S¥EY PAMTY by oLy ARFLY G0 UERY
3’ 260 3800 870 220 240
7B 30 26 - 80 N.D. 83
= 8B 41 12 N.D. N.D. 41
10 A 29 10 N.D. N.D. 35
c 12 B : 25 N.D. N.D. N.D. 37
8 A 14 63 16 20 N.D. 49 D.
Es | 108 | 18 63 13 N.D. N.D. 47 N.D.
12 8 [ NP 30 N.D. N.D. N.D. N.D. N.D.
o EELAREBELEE 2 WHO FLRVEIZBITAERAEIRDNHA K542 VOC e S5E&ELY
9-3-3 HILLFILTEE 100pg/m’ & FE- TWHERG o T,
BEEREAE 9-10 12T, ERiZBiT 5 B-1 o C —Cx 1.09%™" - (9:6)
BRI COLESHED 100pg/m’ 82 Tz, S8 ’ 1+0.01(H - H,) )
TBHORIIACHIIE~TRPBENEN T, C: EREETEEE (ppgm’]
FALTATYE FILBE L BEOCREBEL ST HE Cp: MEHZHRE [pg/m']
AL TVWARDHLEOFXITLOMESETI, # r: ERESEERRE [°C] lp: BIEIRE (=25°0)
Eo " 2R (9-6) ITRT, BEZT-ERER H: EZRESHEAEE (%] H: WIEFEMEE (%]

911 2T, “hvdn, 2 - 2L LEFMED

——ATER o A1EE o AZEE —s A28 = AlEN
—0—A- —~—a— A- —e—A- —o—B- —{1—B-
AdE=E e piEm AglEs = B

120
"g 100
kS
%- 80
ﬁ 60
9 40
O 20
I
1]
8 H 10 R 12 8B
A
B 910 RILLATILTE FRMGE
s pE g —uEm g
—a—A- — —_— —o—B- —o—B-
1oy —o— B2l —a—B2 $% — C 2 ;
100

HCHO & 4B E [ug/m®]

8A 108 128
A

Eo-11 FRALLFILTE FHREHR

— 17—




OB FEESHETCH

9-3-4 FHHEMN

AFR THAL TRE 21T 5 72 DI FRHE S RCS
YT T —DEREYMT H—2 M} oI5 PDA
TH—A W) o FZERBLERS, ATk Bio ¥
YT OWTORRETEHT 5, K 9-12 12 PDA
BB o /N FEE, B 9-13 12 DG-18 £5HC
BiTOEMERETRT,

BEFINAERARV S, B-1 O b - 21 0 4
fELL Lo CFU fER M &Nz, £, AMIIENEL

B HBNTTREORISE & AFERAUC L 2E80RE

HEBEELTOHWAI2 L bbTEAG CFU #Eit
B Aoz, ZREIEFTHIH B-1 BOBREME
D BLVEP oD THhALEZLNRS, T
7=, CFUL ®fE& 7 o — FREHE R L i amnea
Sitipiino e,

AREAMIZEVTIL PDA 1E# & DG-18 5+
i 0.81 L ED oA, ZHUE B-1 B2 3 CFU
AR S o, O REETT 51Tt 2E
BRECEFICBITSF— ¥ BLETHE,

O7g9 18g m10g @12Q8

3.0

2.5

20

1.5

CFU/L

1.0

0.5

0.0

EE E5|
A-1

=

A-2 A-3

EFH‘HEE B4 | B ﬁ;i%%

=)

-

= | B B

K || .% III [ ]

' ] | |
ﬁﬁ&ﬂ@ﬁﬂ?ﬁ@&ﬂ!@ﬁﬂ\&ﬂ
B1 | B2 ‘ c

] ]

vl
E%

X 9-12 PDA iEithEHIFER

O7g 08z m10g A12g

4.0

3.5

3.0

2.5

2.0

CFUL

15

1.0

0.5

0.0
Rl BE B
A-1

A-2

¥ -
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9-4 £

9-4-1 SESH
BE~OESOEREHD I oo 1T
o, #9910 £ 1 IFHNTHRSIT 21TV, &
B4 2 BERIZRREOCRHENERICLSREDCEL
ThBEERLD, 2 FHEHE COBRTEMOENI
LABBIEZD, 3 AN THRATEZIT >R
BCBER - EEARS EEELAERAOEND
LBRETHD, '

(1) VOCs

F o9 ITHEBENED LRI EL P -
prranSuty s JERCD 4 BEISE LTS
A EAT > TR ERT,
RyBrTIRHWTROERTHLREEREI RS
e, SESIhLIIRTRECEEL 5 X DHER
OIEEILTE Ao, Mz s YT T A
BIZ B 2 AFEBEAOBEBLUAOEET 5%DEERE
ENRERANEY. BEROBEBSTER o, p-
UranSyPr v A RTOR 1%DFEENR
RaIhE, ThbpPruolrErORPRE
FAETRER BT L TEEBT 5 2 E AR EN
2. LirL, SEAT» 77 o — FREOFER L p-
SraoPr ORI REOR TR ERIAMS
‘wiohieinol,

(2) HwALLPATEFER
EOICHIEF T oA LT AT FOTHE

B oW T2 iTo kR ERT, L.
OEBIIHOVTIHERBEOHEEZ{T>TWHDTE
HFOREOHRET S,
BECLAMBTIEERERR RN,
BHOBWIL2EE TR I%WWHEEESERSH
oo ATEREAOEOTIE A, B BUEET S%OHE
ERRLNE, UL, 7oy — FREOKRE SR
NATATE FOKPREOM TR E 244
Lok, TARLBTRALLATATE FORPR
FICIIBMIC I ARER—FREVWILPERESH
7o

9-4-2 MEROHEE

# 9-11 IZL¥HHEE BB E R, P TKAK
T 48 0.8 B EOFRRAN R b v ERET
ThhH, ¥V ETFAALEL, AFL LB
Ny pYrunsrErl AFLrORICE:
T 09 Lo AERR LR, ZhbEBAR
PR—-THAHATRERHLD L E LD,

g-4-3 {EPHMBELEREOHEMA

#9-12 b EHE L BEICB T 2MBRRT, &
TR EADERIT LS e m Rk o ®
o bOERT, RALATAFE FREBEOKRES
HETHEEDbRTWAR, ADHEHEIIR LR
of, ¥, MOLEHETCLEB L ACHEBIR
bh-boidid, £, HBEFERELE L,

£ 99 VOCs S piniER . 1%EE . S%EER
2R wE Aoy LT p-oonRuEy JERL
1] 88 vs10 B vs12 A | BiRF or 65 * *
2 Al vsBiE B * *
AR v **
3 T 3525 Fan " "
% 910 RILLTILTE FARSTHER . 1%AE T 5%EE
EE Eg RILLTFTILTEF
1| 8B vs10A vs12 H iy
2 AlE vsBik B **
ABR . **
3 T £EHR -
£9-11 {LEMEMOHERA
. TFI 2. . -4 00 . AL L
kil R oLy | AF LY pz(yt‘:, JER 7;11:_7”:}:
Rt 0.53 0.50 0.36 -0.33 0.20 0.29 0.59
MLT o086 1 0.78 ; : 0.71 0.76 0.35
IFLAUEL 095 | D081l 0,82 -0.45
EAP 0.67 0.69 0.48
‘ RF L S 08 ):8% -0.45
p-oonoAvEl 0.72
YERL 0.68
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FOH FRECETIIBTDENTPREOEHEL Y ABEHAI L 5EBONE

95 F&o

AHAREIToBRUTOMR 2B,

1) VOCs RFEDE/FEETIR, =FL~pFr
FUl e AFLTIEEHE L L LT 20%LL F O
EThotki, ~vEr- Moy pdrany
Br - VR0 4BEIC N TRPREN SRR
RHEMIZHADOTIND 4 WEIZHSOWTIEZA%E L
EETHLERLB,

2) RALATATE Rk SO L R CAETL
HFEHIZABENRR LN, SHIIBV LA ORER

TPMECHEEE L TOIPRMET S LERL D,

3) FrlrbxFaorHr AFL Lk Ml
p¥ I RaR By EAF L ORICEVTE VI
BRI, ZTASHEELERERARALTHLEEZZ LN
il

4) TFRE Ty, RLATALTE RO
3PHICBWTEE S EOMAENRED LA, “hb
OALZEWE CHEIREHNHDRERO BT, 5
BEoIITF— I EF P LI L TREZITOLER D
HEERS,

5) BENT7 »or— FMHERBREEDE 0K
REOMIZA LA REFRIIRE N o,

(&%)

1) EHETRS (FRTEFICBTARALLTATE
Fi LUHEREEEE LS Y E OB ERFEE] B
ARFFFE R CE, 5552 &, 29-35,2002.2.

2) WEE-b MEERCETSLEMESLCETA
FHPRE-ED 2 RNy T T o TEIBITAE
BOEER) HAREFS KSEINEFEERE, 741-742,
2000.9. (®L)

3) BAB—5 DRALTATE FVOC HENLHH
T RSB O BERE S, & BA R EBhIA) 2GR Er - AT
¥ ETTE BLE 3944

4 BEAEFEER- LAY
http://www.mhiw.go.jp/houdou/2002/02/h0208-3.himl

5) HWES [FRALLATAFE P {To-BEER
i a MIBITADEYREDEREICOWT] BAR
P HTA L, 895-896, 2002.8. (dpFE)

6) WRRES [KEFREREEIIBIBTATE
FEH-VOCs DERFE) B ABRERS KRS P HRE
B, 911-9122001 49 B

7 HLEWAE DRALTAFE FEREEEOHL K
A FE] A TZE vol.152, No.l, pp.9—~14, 1997

8) PIRAL T FHEBEY 77— L 5 REP
ANR = AL G ORE] T ENREREFICAHF 8
(B 45), 19974, pp.62-66

9) [TRIMEESICBETLEEMES ~OWREEIML
CrODRENEFREETFA N (RNy T 735
— ORI R L) | EEA BAREERERERT
=, pp.l-7

100 BREEL BEUREER Ry o 7Y 75—
LHERE VOCs MEORIEFIE BARE (S
HERSEE TERIE{L":] Vol.12 NO4, pp.847-8543

1) EHNKFSEEAFTALLFATE R (HCHO)
IGROBEHRTIECET %) A KB YD HE
Hrm AR, 531 % pp.53-58,20004E 5 A

12)  BEHERS (R x® —A7 3 e B
LHRNMLET AT FEHEFESAEHRORS) 8
R METLFSFWRESEHERBTE, 2001 4.
pp-663-667

13)  H¥H—5 THEEEIZEITD VOCs &kl a
TATE FICET SRR RIEREE, B 13 £
Eiﬂiﬁ%ﬁ%ﬁmMMngmz

14)  RHILEAL TEN - BARE BT 28RS
LS B OEE)) TETREREIEITER (Bs52),
1998 4%, pp.89-96

15)  JOREHEE S T PRI M OO 28 R IR B BT 5/ B 3
ERDEIIEEDEABRERE  BNREYSE F
B 14 R BNBIEE SR STRE, pp.138-141

16) FMREBS THEHKOEREEEEEEMIZLS
ERMIMEEERICET A 20 2 HEEEH LD
L2 & ERFEFIELOBER) BARRBESS S
SRR, 2001 £, pp.955-956

17)  $FRHER S THRALTAF e R, BRI
EHCLDENEREHLCETAHE ($9 1) H
RGPS NPT HETELE, 1996 4, pp.757-758
18)  AMEEHL UM L 32N ERE—T
D1 EAR—LIBIT 2 ERFEE—] B ARBEES A
SERIRAEARLE, 2000 4F, pp.867-868
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