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Indoor air quality of residential houses in Sapporo and
development of analytical method for air sample

Tsutomu YoSHIDA

Abstract

Objective: Indoor air quality (IAQ) of Sapporo could be different from other regions because there are
many residential houses built with airtight and super insulated construction due to ambient temperature
is below freezing. Therefore, IAQ of Sapporo was investigated by measuring various gaseous chemical
compounds. Moreover, analytical method for dicarbonyl compounds was developed.

Methods: Gaseous chemical compounds such as volatile organic compounds (VOCs), ozone, carbonyls,
acid gases and basic gases were measured in indoor and outdoor air of 40 houses throughout Sapporo
in summer and winter using four types of diffusive samplers. 2,4-dinitrophenylhydrazine (DNPH)
derivatization method was applied to determine dicarbonyl compounds in air sample.

Results: Generally, indoor concentrations of total volatile organic compounds (TVOC) tend to be
higher in summer. However, in Sapporo, winter concentration showed 1.6-fold higher than summer
concentration. It is thought that one of the reasons for this is the low ventilation caused by airtight and
super insulated construction for warm home. It is suggested that the indoor/outdoor ratio of ozone
represents the ventilation of the indoor environment. As a result of DNPH derivatization for dicarbonyls,
chromatographic phenomena caused with molecular structure such as mono derivative, bis derivative
and geometrical isomers were revealed.

Conclusions: Residential houses built with airtight and super insulated construction need appropriate
building ventilation even in winter. Glyoxal, methylglyoxal, diacetyl as dicarbonyls can be analyzed by
DNPH derivatization method.

keywords: Indoor air quality, Diffusive sampler, Dicarbonyl compounds, 2,4-Dinitrophenyl-hydrazine

Supervisors: Yohei INaBa, Shigehisa Ucnryama

SEOFHERE L7

&H T, DNPHEEMK(LIELEEZ H V722250012 BT %

ALBET 72 E O EHHIHTIZ, LFOIVKEAVKETIC
ETHIEND, —RMICFEREEHRAEEZHCTEND
AinEHEFE L CWD. T, ZoR%E BT A0
MICHEE - BT BELTWDL I L, o
B I & 1 BN R BREE DN R 2 AW BN D 5.

Z ZCAMIE T, EHMIRTDH LR R OE DN
BWOREEMG L L, BNEE T O H L % A
L, sl 2SN EREOEBEZRAELL. BF
BT, I E O ATV, SIS B 5 BN %2

TEECE  RRIEET, IR (EIGBRETT7ERT)

IH N R NWALEW OB B L7
. ARTHA L EHE

1. BERSOH ZIRIEEHE DERERE

A RO OREZFRE L, BEHNE B TR
BRI Z AT 572, 72, F—0ORBETHET L AT
BP0 7z

RE L7ALEWE L, V', 7TIVF e FEH, VOC

J. Natl. Inst. Public Health, 65 (2) : 2016 201



TR2T A IR FE AR DI S8R LB

B, S A ROTEIEE A A L L7z, SR, B8
NEPEELZWIERY 75— HwbZ b e L7

2. JHIKRZIVEEH DA IrEIRET
HEIE, Z)FFF— (GO), AFNTY 4 FH—
Vv (MGO), Y7+tF N (DA) & L7
INSDTHNVERERZMEEWIZOWT, DNPHFEL
AL ASEH W RE D RES L 72,

III. FRRVOEE

1. BERAOH ZREEZMEDERERE

RAVATVFE R - 7EFT VTR Fid, BN
TENO TP RENSHIIICH 572, T M7 VT
KT 3 O JRSHEB A 57z,

R yruuaxy¥ i, FFEORRETHRH SN AIE
MCHh o7z i, BHNOELRISAEEhHF - ik
HITHY, ZNHOMTOFMEANEHEIHELTVD
LEz Nz

B MEA LAY (TVOC) &, —MmIc&ZE LY
HROF DRI 7 2610 [1] 12 5755, ALBT Tl
AZDFTHENMEARNZ B o 7.

TR, BINBEEREFEAFTTRELREIRON
Brotzh, BREEIRMNEEZ Fhl-TBY), 2o
AZELDVEZEORVPEHNMANICH 72, VT ViREOR
HLORMNIEE, BRI 5 L OHERDH L. K
DL LTH Y VIRERRERD L, £Fof5 o)
T IHRBE S .

TEEERIEZ, BASLE L ICAEIEVEIANCDH D,
FICBNIRED i h o 72, — 0B TREILEM O
WA SN, BACEEBIIR N o7 BN
ARSI E LT, BIEHY) A L )RR
BEREE OMHEAVRIBE N, SROFHEIZLY, 4F
DRNZEFIIBIT 5 RS RIG YA R S 7z,

2. JHIVKRZIVEE DO IEIES

DNPHFEARO AL, B [2] 129> TTo 72, &
% L7258 K ZLC-MS/MST A ¥ v ¥ 53 #r 247\, £
NENERMREIVEIETH LI E 2R L.

VH IR WVLEWIZIDNPH 24T L AT 595
DA® AIEDNPHA' 1 2 7213 #& & L 72mono-#% 81k & 2
DA L72bisiF B AR ARAE L T\ iz, Bk [2] OFE
AL TIIDADbis-FHEA DN DA Z AT 5 2 &8
TELDPo722 75, DA DWW T HAR THEL#E i

L, ZO%DNPHZ I ZFEKRILT LI L & L7

hk, TOFETE, BIETXThHbisEfk L 2o T
Wa Z e S

DNPHIZ X % i8R Mbid, C=N"EHEITERT 2
MR EAET) 5 [3,4] 2eh b6, INOHORMENR

% S HETT BE e LCAe & MRt L 7.

INFTHHLTERZELETIE, YHNVRZMLEW
EDNPHO ST HARIREETH 72, 22T, HARE
DY HINVEKEZWELEYW #DNPHEREM A — ) » T
W - WE 21T 7.

SRR E LT, RN A ERE I X AN
A LB ZNTWIZONT, G R ZORE
WINDEARIRED L X EFH LY Ty yavrd4a%d
DY —7 PSR,

IV. &8

1. BRSO ZAR{EZHEORERAE

BT ELORRE %R, BRERBRBEOEEZH
ST 5H720, ity 7T —2HWTT VT N,
VOC, BUEH X, 7VyEZT, ¥V yORE»EEL
KN AToTz. T2, HbETERINEEICOWTH R
ZiTo 7.
TERMTLUFLFERTYrnuxRyEU T, EHiE
JESREHE 2B L - REBR Sz 72, £F0nL
OPDORET, “HALEEIERTIIEEL BE L Twi.
TVOCHO SRR SEMEIL, —RNICEFICEL &b
i) [1] T BA, AR CTRATICEL kot F Y
VIBEA WAL T L, LR TIRATRIZEA
EHWRBEINTVRWT EAURBE I Nz, AF0REMT,
WENOWE D LM RMTH L2 e, HELREN
BRBER D 720121, LFOHRRO UMD TRIE S
nr:.

2. VHIKRZIEEDORITEES

DNPH#F &ALk 2, 25 H DGO, MGO, DAD 4
M BRI BE e aT L 7.

DAWE, 7t b= MY LHEH A CDNPHZ I Z, HEHE
WS 2 LEDBDH D Z LG5 o .
DNPHFEMARIZC = N EAR A 1T H 2R3 2 Mk S kK
FEUDWRESESH L Z 0, ThEHHETE BLC
SR IE L. S50, FRARBORECBIT 2 HH
AL EAERE L 72

AHFFE ODNPHF E AR IC X b, 5% DGO,
MGO, DADERA gL 7 -7z

3CiEk

[1] Uchiyama S., et al. Environ. Res. 2015;137:364-372.

[2] Uchiyama S., et al. J. Chromatogr. A. 2006;1116:165-
171.

[3] Uchiyama S., et al. J. Chromatogr. A. 2003;996:95-
102.

[4] Uchiyama S., et al. Analyst. 2012;137:4274-4279.

202 J. Natl. Inst. Public Health, 65 (2) : 2016



SPRG2TAE BERT e R AR RS BRI S SO

<BFHE>
FH27 R SRR

BETRALOAHBEY E—MEEICH T 2ERRREPLEVERE

H AL

Indoor air quality of institutional buildings and
residential houses in Yokohama

Reiko TANAKA

Abstract

Objective: Characterization of indoor air quality (IAQ) in Yokohama was assessed by measuring various
chemical compounds including unregulated pollutants by guideline values by the Ministry of Health,
Labour and Welfare (MHLW).

Methods: Gaseous chemical compounds were measured in indoor and outdoor air of 18 institutional
buildings and 77 residential houses throughout Yokohama in winter and summer. Four kinds of diffusive
samplers were used in this study: DSD-BPE/DNPH for ozone and carbonyls; VOC-SD for volatile organic
compounds; DSD-TEA for acid gases; and DSD-NH; for basic gases.

Results: Almost all compounds except for ozone in indoor air were present at higher levels in summer
than in winter. Ozone concentrations were higher in outdoor air than indoor air. There were no
institutional buildings exceeding MHLW and WHO guidelines in both winter and summer. In residential
houses, 15 houses (19%) in summer and 4 houses (5%) in winter exceeded guidelines. Total gaseous
chemical compounds of institutional buildings were lower than those of residential houses in both
summer and winter. Almost all compounds in indoor air were present at higher levels in summer than
in winter. Personal exposure level to chemical compounds in residential house was highest among all
environmental spaces.

Conclusions: Concentrations of gaseous chemical compound in residential houses were two-fold higher
than those in public buildings. Pollution-control and continuous monitoring of indoor air quality are
indispensable for human health.

keywords: Indoor air, Institutional buildings, Diffusion sampler, Volatile organic compounds, Carbonyl
compounds
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Fig. 1 Mean concentrations of total gaseous compounds
in indoor and outdoor air at 18 institutional
buildings and 77 residential houses in summer
and winter.
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A survey of concentrations of the emerging pesticides
in the Sagami River, its tributaries and tap water

Manabu SaTo

Abstract

Objective: Concentrations of pesticides in river and tap waters in the Sagami River basin were
investigated.

Study Design and Methods: Concentrations of the emerging pesticides in the Sagami River, Kanagawa,
its tributaries and tap water in the basin were investigated. Target pesticides were seven neonicotinoids,
tebuconazole, bromacil, and tefuryltrione. Additionally, 2-chloro-4-mesyl-3-[ (tetrahydrofurane-2-il-
methoxy) methyl]benzoate, (CMTBA) one of the degradation products of tefuryltrione, was also selected
as a target compound.

Results: Ten pesticides were all detected in river water. Imidacloprid and tefuryltrione were detected
during their application periods to fields. Tebuconazole and bromacil which are commonly used as
herbicides in urban area were mainly detected in winter. The concentrations of pesticides in river water
were compared with the Predicted Environmental Concentrations (PECs) which are calculated by the
Ministry of the Environment. Maximum concentration of tebuconazole and bromacil were higher than
the PECs for aquatic animals and plants. Concentrations of imidacloprid and clothianidin in tap water
were fluctuated in accordance with their concentrations in the river water. CMTBA was detected in tap
water samples at almost the comparable molar concentrations with those of tefuryltrione in river water.
Conclusion: Several emerging pesticides were detected at higher concentrations than predicted.
Imidacloprid, clothianidin, and CMTBA were detected in tap water.

keywords: water supply, pesticide, tefuryltrione, neonicotinoid, water treatment
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Association between day-to-day variation of dietary pattern,
food groups, and nutrient intake of working-age people in Japan

Ayako MATSUOKA

Abstract

Objective: This study aimed to examine the association between day-to-day variation of dietary pattern,
food groups, and nutrient intake with fat intake of working-age people in Japan.

Methods: A cross-sectional survey was performed as a secondary analysis of questionnaire results and
dietary record data from the 2011 Saitama Prefecture Health and Nutrition Survey. The dietary patterns
(food group patterns) were derived using factor analysis. For each of 2 days during the study period,
the factor score for meal patterns was divided into three groups. Over the 2 days, the three factor-score
groups produced six groups in total. The association among those six groups in terms of food groups,
nutrient intake, and number of nutrients in the normal range of DRI was analyzed.

Results: From the dietary records, the factor loading for the following four dietary patterns was
identified: rice; seafood; noodles and bread; and meat. Over both days, the seafood type was related to
intake of beans, fish, meat, energy, protein, fat, SFA, and the number of nutrients in the normal range of

DRIL

Conclusions: The seafood type appeared to reflect a well-balanced nutrient intake-even though the day-

to-day variation was not great.

keywords: dietary patterns, day-to-day variation, working-age people,Health and Nutrition survey
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