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Sma11． A specialconsideration YaS also given  
to Yeather conditions． The saJnpling YaS Carr－  
ied out Yhen there YaS nO rainfa11for thelast  
feYdays．To prevent contamination，Yater San－  
ples Yere COllected at the tx）YOf asaApling  
boat just before she stood still by scooping 
Surface Yater uSinga polyethylene bucket．  
Innediately after the collection，the saJnples  
Yere aCidified to a pHloYer than 3by adding  
concentrated hydrochloric acid in a ratio of 
ln£ to川 Of sea Yater，and then storedin20  
£polyethylenecontainers．Thesanpling equip－  
ments as vellas containers Yere thoroughly  
rinsed Yith dilute hydrochloric acid and then  
Yith disti11ed Yater before use． TYO hundred  
milliliters of sea Yater YaS also collected at  
the sa皿e Stations for the detelⅦination of chl－  

Orinity．   

（6）Seasedi肥ntS  
Sediment YaS COllectedin the same area as  

that for the seaYater Sanple，taking the fol卜  
OYing criteriainto account：  
a．The depth of Yater eXCeedslm atloY  
tide．  
b．No significaJlt Sedinentalmovenentis  
Observedin the vicinity of concern．  
C．Mud，Silt and fine sand are preferable．  

A conventionalsedi肥nt Sa皿pling deviceYaS uS－  
ed for collecting the top few centimeters of 
Surface sediment．   Approxi阻tely4kg of the  
SanpleinYet Yeight YaS Spread on astainless  
Steeldish after re皿OVed of the pebbles，Shells  
and other foreignmaterials，and driedin a dr－  
ying oven regulatedatlO5℃．   

（7）Totaldiet  
A full one day ordinary diet including 
threemeals，Yater，tea and otherin－betYeen Sn－  
acks for five persons YaS COllected as a saJnple  
of”totaldiet”．  
The samplein alarge stainless steelpan YaS  
Carbonized carefully by direct application of  
gas flaDLe，and YaS tranSfered to a porcelain  
dish and then ashed at450℃in an electric  
皿urfle furnace．   

（8）Rice  

Polished rice was collected in producing 
districts at the harvest and in cansuming areas 
Yhen neY CrOpS Yere first put on sale．The saJn－  
pleYaS Carbonized and ashedin a porcelain  
dish．  

Ⅰ．EnvironJBent＆1andl）ietaryぬterials）  

（JapanCheoicalAnalysisCenter）   

1． Collection and pretreat駈nt Of sa皿ples  
（1）Rainanddry fa1lout  
Rainand dry fa1lout YaS COllectedmonthly  

on asa皿pling tray，apprOXimately5000cm2in  
area，Yhich YaS filledYith Yater tO adepth of  
lcmat the beginningof every month．  
Strontium and cesit皿 Carrier solutions  

Yereaddedafter thesaJnpleYaS filtered． The  
trayYaSYaShedYith5£ of disti11ed Yaterand  
the YaShing YaS COmbined to the filtrate．  
The sa皿ple YaS paSSed through acation  

exchangeCOluJnn（500n£ofbYeX50Y X8，50～  
100血eSh，Na form）at a rate floYOf80m£／min．   

（2）Airbornedust  
Airborne dust YaS CO11ected byan electro－  

Static precipitator or a filterairsaApler for  
every threemonths at a rate of more than 3000 
m3rcrmonth． ThesaJnplingYaS doneltol．5  
meters above the ground．   

（3）Service Yaterand freshYater  
Service Yater，100立 each，YaS COllected at  

theintake of theYater－treatment plant and at  
the tapafter Yater YaSleftrunning for five  
minutes．Strontiu皿andcesiu皿Carriers Yere add－  
ed to the filteredYater Sa皿ple．The subsequent  
processYaS the sazDe aS that descritxxlin the  
SeCtion（1）．FreshYaterYaS treatedinthesame  
Yay aS the service Yater．   

（4）Soil  

SoilYaS COllected from thelocationin  
the spaciousand flat areaYithout past surface  
disturbance caused by duststorns，infloYand out  
floYdue to precipitation，etC‥  Amy places  
located under treesin a forest，in astony area  
Orinside of river banks Yere aVOided．   Soil  
YaS taken from tYOlayers of different depths，  
0－5cmand5－20cm． The soilluJnpS YereCruShed  
by hands and driedin a drying oven regulat由  
105℃．   ThesoilYaS then passed through a  
2皿Sieve to remove plant rootsand pebbles．   

（5）SeaYater  

Sea Yater YaS COllected at the fixed stat－  
ions Yhere the effect of terrestrialfresh Yat－  
er fron rivers YaS eXpeCted to tx）negligibly  

＊ SaAples Yere Sent tO the Center from46contractedprefectures．  

（1）   



（12）Fish，She＝fish and seaweeds  
a．Sea fish and freshwater fish  
Fish was rinsed with water and blotted  

With a filter paper． Only the edible part was  
USedin case ofIarger sized fish，and the  
WhoIe part was usedin case of smalIer ones．  
Each sanT）le was weighed and p［acedin a stain－  

less steeIpan or a porcelain dish．  After  
Carbonized，the sa叩Ie was ashedin an eJectric  

muffle furnace．  
b．Shelけish  

Approxinately4kg of shellfishincluding  
the shelIs was co［lected or purchased． After  

renY）Ving the she嘉Is，it was treatedin the same  

Way aS that for the sea fish．  
C．Seaweeds  
Edible seaweeds were col］ected and rinsed  

With Yater tO rent）Ve Sand and other adhering  
matters on the surface． These were renK）Ved of  

excess wate「．weighed dried and ashed．   

Tablelshowsdetailes of sa叩Ie coJ［ection．  

（9）Milk  

Raw milk was coI［ectedin producingdistr－  

icts and convnercialmiIk was purchasedin cons－  
uming districts．Milkin a stainfess steelpan  
Or a POrCeJain dish was evaporated to dryness  
foIIowed by carbonization and ashing．   

（10）Vegetables  

Spinach and Japanese radish were selected 
as the representatives for left vegetables and 
for non－StarCh roots．respectively． After re－  

moving soil．the edible part of vegetable sanT）1e  

WaS dried and carbonized in a stain［ess steel  
Pan Or a POrCelain dish．   

（1りTea  

Five hundredgrams of nⅥnUfactured green  
tea was coIlected，Carbonized and ashedin a  
Stainless stee［pan or a porcelain dish．  

TablelDetails of sanT）［e coIlection  

Sample  Frequencyof sanT）ling  伽antity of sanT）［e  

ヰnvi「0【汀恰ntal閥teriaIs＝  

（1）Rain anddry fa＝out   

l．For do【℃Stic p「og「am  

2．For≠Ⅵprogram  

（2）Airborne dust  

（3）Service water and freshYater   

l・Servcewater（sourcewater）  
2．ServICeWater（tapwater）  

3．Freshwater  
（4）馳吊  

1．0～5cm  

2．5一－20cm  

（5）Sea w8ter  

（6）Sea sedi㈹ntS  

＝Dietary帽terials＝  

（7）Totaldiet   

e「SO【S  

（8）Rice   

l，P「od〕Cing dist「icts  

2．Consu雨ng districts  

（9）仙Ik   

l．Producing districts for  
冊欄p「og「am  

2．P「oducing districts for  

domestic programm 

mnthけ  

monthly 
qua「te「Iy   

Se両year］y  

Se両yearけ  

year（y（fishingseason）   

yea「ly  

yea「ly  

yearly  
yea「ty   

父miye8「ly  

〉300Om3／m【th   

lOO 丘  

100 2  
100 丘  
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daiけan旧u【t for5p  

yearly（harvestingseason）  
yaerけ（harvestingseason）   

quarterIy（February．uay．August and  
仙∨即ber）  

Semiyearly（Februaryand August）  

5kg（poli坤edrice）  
5kg（polished rice）   

3 £   

3 丘  

（2）   



Samp［e  Frequencyofsanp＝ng  伽antityofsanT）le   

senliyearly（Februaryand August）  
se両yearly（如「＝a【dOctober）   

year［y（harvestingseason）  

yearly（harvestingseason）  
yearIy（the firstharvestingseason）  

3 £  

2～3kg   

4 kg 
4 kg 
500g（mnufactured  
tea）   

4 kg 
4 kg 
4 kg 
2～3kg  

3．Consuming districts   
4．Powdered雨！k  

（10）Vegetables  

l．Producing districts   
2．Consuming districts  

（1りTea   

（12）Fish．shellfish andseaweeds   

l．Sea fish   
2．Freshwater fish   
3．Shetlfish   
4．Seaweeds  

yearly（fi＄hingseason）  

yearly（fishi【gSeaSOn）  

yearly（fishingseason）  
yearly（fishingseason）  

（4）Airborne dust．diet．milk．vegetables．  
fish and she［1fish．seaYeeds．tea and  
Other＄  
These ashed sant）1eswere treatedwith the  

sal簡PrOCedure as that describedin the section  
2－（4）．   

3． Separation of strontiun－90and cesium－137  
（l）Strontium－90  
Sa叩Ie solutions．prepared asin the fore－  

goingsections2－（1）through2－（4），WereneUt－  
raljzedYith sodiumhydroxide． After sodium  
carbonateYlaS added．the precipitate of stront卜  
um and ca［ciumcarbonateswas separated． The  
supernatant solutionwas retainedfor cesium－137  
deterrnination．The carbonatesweredissoIvedin  
hydrochloric acid and strontium and calcium 
Yere PreCipitated as oxalates．The precipitate  
was dissolved in nitric acid and strontium was 
SeParated from caIcium by successive fuming  
nitric acid separation．lron scavengeYaSmade  
after8ddition of ferriciron carrier foltowed  
bybariumchromate separation after additionof  
bariumcarrier to rewve radium．its daughters  
and［ead．Strontiumwas recovered as carbonate．  
and the precipitate was dried and weighed to 
determine strontium reco〉ery．  The strontium  

carbonate was dissolved in hvdrochloric acid 
andiron carrierYraS added． The so●lutionwas  
allowed to stand for twoweeks for strontium－90  
andyttrium－90toattain equiIibriunL Yttrium－  
90wascoprecipitatedYith ferric hydroxide and  
theprecipitate was f＝tered off，YaShed and  
COUnted．   

（2）鮎sium－137  

The supernatant separated from the stron－  
tiun fraction YaS aCidified 両th hydrochloric   

2． Preparation of sanY）Ies for ana暮ysis  
（1）Raれ SerVice wate「and freshwater  
Strontiumand cesiumwere e［uted with hyd－  

roch10ric acid from the cation exchange columl．  
The residue of rain sa叩Le on the fiIter paper  
was ashedin an electric ntJffle furnace and the  
ash was dissoIvedin hydrocMoric acid．Thein－  
SOLuble part YaS fi［tered andwashed．The filt－  
rate and the washingswere conもined to the pre－  

Vious eIuate and used for radiochemica［analy－  
Sis．   

（2）Soiland Sea sedi㈹nt  
Dried soilwas crushed to smaller ones  

than O．25nTnin size by a crusher． The sieved  
Sa叩Ie was ashedin an electric muffle furnace  
regulated at450℃．The sanT）lewas then heated  
With hydrochJoric acid．strontium and cesium  
Carrier so［utions and the mixture YaSheated．  
The insoluble constituent was filtered off and 
WaShed with water．  
The dried sant）le was crushed to snlaller  

OneS than O．25mby a crushing machine． The  
further preparation of the sa叩Ie was the sal簡  
as that descrjbedin the section2一（2）．   

（3）Rice  

The ashed sanT）［e was pulverized with a  
POrCeIain mrtar and passed through a O．35m  
Sieve．The sievedsamp［e towhich both strontium  
and cesjum carriers were added．YaS digested  
両th nitric acid by heating． After the sanT）le  
WaS heated again両th nitric acid to dryness．  
StrOntium and cesiumYIere eXtraCted with hydro－  
Chloric acid and water．TheinsoIubIe constitu－  
ent YraS filtered and YaShed． The f‖trate and  
WaShings were conbined for subsequent radioche－  
micalanalysi＄．  

（3）  



acid． While stirring，CeSiumwas adsorbed on  
the am）niun nK）［ybdophosphate added．  

After filtered off andwashedwith hydro－  
Chlotric acid the precipjtatewas djssoIvedin  
2．5N sodium hydroxide soIution． The soIution  
WaSadjusted to pH8．2wjth hydrochForic acid  
and a＝owed to cooI．   ResuItant rrK）lybdenum  
hydroxidewhich separated outin the so（ution．  
WaS filtered off and washed with water， EDTA  
WaS added to the fHtrate andwashings．Cesium  
and rubidium were adsorbed on a cation exchange 
COIunn andcesiunMaS SeParated from rubidiumby  
elutingwith hydrochloric acid．  
The eluate was evaporated to dryness and 

WaS dissoIved． The solution was fj［tered．  
Chloroplatinic acid was added to precipitate 
CeSIUm． The precipitate was fiJtered onto a  
tared paper usinga demountable fiIter andwas－  
hedwithwater and then ethanoL After drying．  
thechemicalyieldofcesjumwas determinedby  
Weighing the precipitate，  Cesium－137radio－  
activitywas陀aSured for this precipitate．   

4． Deternination of stable strontiunl．Calcium  
a【d potassium  

Aweighedamunt of soilor sea sediment  
YaS heatedin a e［ectric ErLJffle furnace at450  

℃and then treatedYith hydrochloric acid for  
extraction．Aweighed aIiquot of ashed sanT）les  
Of totaldiet．vegetables，mi［k，fish．she＝fi＄h  
Or SeaWeeds was digested with hydrofluoric acid  
and nitric acid．  

The extract was帽de up to an appropriate voIu－  
mewith di（ute hydrochloric acid． The sa叩Ie  
SOIutionwas ana［yzed for caIciumby titration  
with standard potassium permanganate solution 
after separating calciumas oxalate．   Atomic  
absorption spectroscopy was applied when appro－  
Priate． StabIe strontiumandpotassium were  
determined by ato雨c abso（ption andf［ane emi－  
SSion spec†m汀℃try．reSPeCtively．   

5． 伽unting  
After the radiochemical separation the 

nt）Unted precipitateswere counted for activity  
usingloYbackgroundbetacounters nornⅥlly for  
60to90mh．  
Net sanT）le counting rates were corrected for  
COUnter effjciency．recovery，SeIf－absorption  
and decay to obtain the content of strontium－90  
and cesjum－137per sa叩Ie a＝quot．  From the  

resu［ts．concentrations of these nuclidesin  
the originalsamples Yere Calculated．  

（4）   



6． Ro＄ult5   

（1） Strontiun－90 and Cesium－137in TotalDiet  
（fromJun．1gglto Au‘．1g91）  

－COntinuod fro爪 N0．g7 0f thi5 Publication－  

Table（1）：StrontiuJn－90 and Ce3ium－137in TotalDiet  

A＄h  Ca  K  90sr  13Tcs  
Location  

（g／p・d）（mg／p・d）（mg／p・d）   （8q／p・d）  （8q／gCa）   （8q／p・d）  （8q／gK）  

June．1991   
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Ash  Ca  K  98sr  137cs  
し○¢ation  

（g／p・d）（mg／p・d）（爪i／p・d）   （8q／p・d）  （8q／gCa）   （8q／p・d）  （8q／gK）   

T5Uruga，FUKuI   
R8kog8■8，HYOG8   

August，1991   
日iroshi爪a．H川OSH＝川  

15．8  1250  
13．6  585  

15gO  
1810  

0．037 ±0．011  
0．084 ±0．011  

0．030±0．0086  
0．14 ±0．019  

0．064±0．0082  
0．057±0．0095  

0．040 ±0．0052  
0．031±0．0053  

14．0  6g3  1550  0．022 ±0．00g3  0．031±0．013  0．033±0．0063  0．021±0．0041  

（7）   



（8）  

（2）一1 Stronti…一gO and Cosi＝－137in Rice（producing district＄）  
（fro吋 Åug．19glto Nov．1ggl）  

一COntinued from No．g7 0f this publieation一  

Tabl8（2）一1：Strontium－gO and Cesiu爪－137in Ric8  

137cs  Compon8〔t  90sr  

Lo¢ation  
Åsh（％） Ca（g／kg）K（g／kg）  8q／kgw◎t  8q／gCa   8q／kgY8t  8q／gK  

August，1ggl   
Sadowara－maChi．HtYÅヱAK1 0．517  0．037   

S8PtO爪b8r，1ggl   
Toyoshina－maChi，NAG州0  0．583  0．041   

0．g41 0．0087士0．0031 8．23 士0．084  0．0000±0．0052  0．0000±0．0056  

0．0044±0．0074  

0．0052±0．0064  
0．0035±0．0058  

0，0049±0．0060  
0．781  0．004g±0．0032  

0．937  0．012 ±0．003丁  

0．12  ±0．078  
0．30  ±0．092  0．5丁5  0．040  Hatsusaka，l＝E   

October，1g91   
Hito，18ARAKI   
Kosugトmaehi，TOYAHA   
Gifu．GIFU  
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（2）－2 Stronti…－gO and Co＄i…－137in Rico（¢OnS…ing distri¢t＄）  
（fr… 8¢t．1gglto Nov．1ggl）  

一¢Ontinu8d from H0．97 0f this publi¢atio【一  

Tablo（2ト2：Stronti…一90 and Co＄ium－137 jn Ri¢○  

Co【lPOnOnt  
Location  

Ash（‡） Ca（g／kg）K（g／kg）  8q／kgw8t  a
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（9）   



（10）  

（3卜1 Strontium－gO and Cesiun－137in Hi］k（producing districts for donostic progran）  
（frodJun．1g91to Oct．1ggl）  

一eOntinuod fro打INo．g7 0f this publicatio【－  

Table（3）－1：Strontiun－gO and Cesium－137in Nilk  

Compo【8nt  90sr  
Location  

Ash（g／且）Ca（g／立）K（g／曳）  8q／且  8q／gCa  8q／曳  8q／gK  

Juno，1g91   
Yamato－maehi．SÅGÅ   

Åugust，1ggl   
Aomori．AOHORl   

Takisawa－nura，川ATE   
Akita，AKITA   
侶to，＝川R‖‖   

Ni＄hi【aSu【○，TOCH】G】  

Tonami，TOYÅHA   
Taka【e－maChi，YAHÅNASHI   
Ka5a椚at5u－ma（〉hi．G】FU   
Oouchiyama－mUra．椚E   
Hino－maChi，SHIGA  

侶hara－爪aChi，HYOGO   
Hatsuyama，EH＝ほ   

Ka爪＝ta一椚a（；hi，TOKuSH川Å   
Takasa－maChi．KAGAu川   

Oetobor，19gl   
Ya爪atO一円aChi．SÅGA  

6．85  1．03  1．55  0，028 ±0．0040  0．027 ±0．0039  0．0091±0．0042  0．0059±0．0027  
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（3）－2 Strontiu椚－gO and Cosi…一13Tin Hilk（produ¢ing di＄tri¢tS for WHO program）  
（fro爪 Hay．1g91toJa【．1gg2）  

－¢0ntinu8d from No．gT of thi3 Publication一  

Tablo（3ト2：Strontiu打卜90 and Cosium－137in 糾＝k  
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（12）  

（3）－3 Strontium－90 and Co＄iun－137in Milk（consuming districts）  
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6．35  

7．4g  l．16  1．61   0．03ヰ ±0．0090  0．013 ±0．0038   0．029 ±0．007さ  0．021±0．0058  



（3ト4 Stront日用－gO and C8Siu爛－137in Hilk（po▼dord milk）  

－COntinu8d fro椚 N0．9T of thi5 Publi（：ation一  

丁ablo（3）一4：Strontiu爪一gO a［d C05ium－137in 州ilk  

137cs  Co爪POnOnt  90sr  
Harkot Hilk  

Å＄h（‡） Ca（卓／kg）K（g／kg）  8q／kgwot  8q／gCa   8q／kgwet  8q／gK  
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（13）   



（14）  

（4）－1 Strontium－gO and Cesium－137in Vegetabl8S（producing di＄tricts）  
（from Hay．19glto Nov．1ggl）  

－COntinued froJINo．g7 0f this publication－  

Tabl8（4ト1：Stro【tium－90 and Cosium－13Tin Vog8tables  

Component  90sr  137cs  
Lo¢ation  

Ash（X）Ca（g／kg）K（g／kg） 8q／kgw8t  8q／gCa  8q／kgw8t  8q／gK  

（Japa【○＄8 radish）   

May，1991   
Tahara－maChi，AICHl  0．767  0．20g  3．14  0．026 ±0．00丁7  0．13  ±0．037  

0．75  ±0．061  

0．0000±0．0028  0．00000±0．000gO  

O．013 ±0．0066  0．0058 ±0．002g  

O．011±0．0043  0．0041±0．0016  

Augu5t．1ggl   
lshikari－n］aChi，HOKKA＝）0  0．485  0．146  2．25  0．11 ±0．00g  

Octobor，1ggl   

Ta爪ayama－mura．IWÅTE   

Novo爪bor．19gl  

0．607  0．263  2．Tl  0．073 ±0．0055  

0．1g  ±0．012  
0．026 ±0．0047  
0．10  ±0．00g  

O．018 ±0．0050  
0．13  ±0．0＝）   

8．13  ±0．008  
0．12  ±0．008  
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0．15 ±0．027  
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0．46 士0．027  
0．57 ±0．036  
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Colnponent gOsr  
しocation  

Åsh（‡）Ca（g／kg） K（g／kg）   8q／kg…t  8q／gCa  8q／kgw8t  8q／gK   

Shj爪○－maChi，FUKUOKA   
Koushトmachi．KUHÅ綱0TO   

（Chineso cabbag8）  

1．96  
2．13  

1．33  8．37   0．056 ±0．0065  

0．560  g．18  0．071±0．0081  
0．042 ±0．0049  
0．13  ±0．014  

0．817 ±0．0072  

0，030 ±0．0081  
0．0020 ±0．00086  

0．0033 ±0．00088  

Oetober．1ggl   

Ta爪ayama－mUra・lWAT【  0・608   0・476   2・46   0・15 ±0■008   0．32 ±0．016  0．022 ±0．0054  0．0089 ±0．0022  

（15）   



（16）  

（4）－2 Strontium－gO and Cesium－137in Vegetables（consuming districts）  
（from Hay．19glto Hov．1g91）  

－COntinu8d fro内 川0．97 0f this pub］ication－  

Table（4）－2：Strontium－90 and Cesiun－137in Veg8tab18S  

Compo【8nt  90sr  137cs  
Lo¢ation  

Ash（X）Ca（g／kg） K（g／kg）   8q／kg＝t  8q／gCa  8q／kg…t  8q／gK  

（Japa【OS8 radish）   

October．1ggl   
Åkita．AKlTA   
Y川agata，YAHA6ÅTA   

Novombor．1ggl   
Sondai．HIYAGI   
Saga．SÅGA   

（Cabbag8）   

October．1991   
Akita．山‖TA   

（Spinach）   

Hay，1991   
S8【dai．HIYAGI   

JunQ，lg91   

H＝烏ほta．NIIGÅTA   

NovoMbor．19gl   

Shinjuku．TOKYO   
Osaka，8SAKA   
Saga，SAGA  

0．534  0．250  2．38  
0．445  0．153   1．99  

0．28  ±0．014  
0．017 ±0．0046  

1．1  ±0．06  
0．11 ±0．030  

0．25  ±0．024  
0．27  ±0．023  

0．018 ±0．0078  
0．0051±0．0055  

0．0081±0．0039  
0．0017±0．0035  

0．0077 ±0．0033  
0．0025 ±0．0027  

0，0033 ±0．0016  
0．0086 ±0．0012  

0．584  0．200  2．47  0．050 ±0．0047  
0．632   0．231   3．00  0．062 ±0．0053  

0．255  0．268  0．885  0．26 ±0．009  0．g7  ±0．032  0．088 ±0．0072  0．Ogg  ±0．0081  

2．06  0．540  9．02  0．046 ±0．012  0．086 ±0．022  0．0010±0．0043  0．00011±0．0004T  

O．083 ±0．0090  0．016  ±0．0017  1．35  0．883  5．2g  O．045 ±0．00g6  0．051±0，011  

2．16  0．672  
1．75  0．525  
1．82  0．7g7  
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（5） Stro【th川－90 and Ce5i…－13Tin Toa（JapanoきO Tea）  
（fro内 川ay．1g91toJun．1g91）  

一CO【ti【uOd frol【No．97 0f this publicatio【－  

Tab18（5）：Strontiun－gO and Cesiun－137in Tea（Japanese Tea）  

Colaponent 
Lo一：ation  

Ash（X）Ca（g／kg） K（g／kg）  8q／kg  Bq／gCa  g
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（18）   

（6） Strontiu爪－90 and C8＄i＝－137i【Sea Fish  
（fro椚 欄ar．19glto Sep．19gl）  

一COntinued fro爪 No．9了 of this publication－  

Table（6）：Strontium－90 and C8SiurR－137in Sea Fish  

Compono【t  90sr  13Tcs  
Lo（：ation  

Ash（‡）Ca（g／kg） K（g／kg）   8q／kgwet  8q／gCa  8q／kg＝t  8q／gK  

（Sardi【OP＄ m8lanosticta）  
Augu＄t，19gl   
Yamagata，YÅHAGATÅ   

（Sebastiscus ma川OratuS）  
April，19gl   
Hamada，5日川ANE   

（Katsuwo【】S Pela爪is）  
Hay，1ggl   
Tosa，KOCHl   

（Li爪anda herzensteini）  
July．1g91   
Se【dai．侶YÅ（‖  

0．0048±0．0034  0．00084±0．00060  0．076 ±0．00g3  0．033 ±0．0040  2．g1  5．67  2．32  

0．030 ±0．0050  0．0022 ±0．00036  0．15 ±0．012  0．053 ±0．0044  5．g3  13．g  2．80  

0．0000±0．00g7  0．000 ±0．067  0．32 ±0．017  0．088 ±0．0046  1．17  0．145  3．65  

0．016 ±0．0046  0．0027 士0．00077  0．047 ±0．0081 0．021±0．0036  2．78  5．g8  2．28  

（Sillago shiha爪a）  

Juno，1991   
Hina汀Iichita－maCh仁．ノ＝CHI 4．＝）  g．92  3．78  0．015 ±0．0042  0．0016 ±0．00042  0．13  ±0．012  0．034 ±0．0032  

（Scomber japo【icus）  
August，1ggl   
Hatsuyama，EHIH〔   

（Chrysophrys major）  
July，19gl   
Fukuoka，FUKUOKÅ   

（Hugilcephalus）  

0．0000±0．0034  0．0000 ±0．0050  0．22  ±0．014  0．055 ±0．0038  1．48  0．682  3．g8  

0．011±0．0041 0．017 ±0．0060  0．23  ±0．01ヰ  0．054 ±0．0033  1．55  0．679  4．34  

g
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∴  0．0055±0．0041 0．013 ±0．00g5  0．11 ±0．010  0．027 ±0．0026  maehi，SÅGÅ  1．25  0．428  4．01  

（A＝Odyt05，PerSOnatuS Girard）  
Hay，1991   
Akashi．HYOGO   

（Houth sardino）  
Har¢h．1ggl   
Kuj］kurトmachi，CH18A  

0．0000±0．0073  0．0000 ±0．0020  0．071 ±0．010  0．0日 ±0．0026  2．33  3．88  3．g6  

0．0043±0．0044  0．00057±0．00058  0．084 ±0．0090  0．023 ±0．0025   3．35  7．53  3．66  



S8a Fish  

Japanese nane  English na椚e  Scienti†ic nane  

lwa5hi  
Kasago  

Katakuchi－iYaShi  
Kat5uO  
Karoi  

Kisu  
Saba  

Tai  
80ra  
Ika【agO  

Sardino  
S¢Orpio【一fish  
Ånchovy  
80nito  
Flatfish  
Sil】ago  
Col川mOn 爪aCk8rel  

Soa br8aln  
Grav lnullet 
Sando lance 

SardinPS melanosti¢ta  
S8bastlS¢US marmOrat］S  
川outh sardi  
Katsuwonu＄  m
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Sco爪bor japonicus  
Chrvsophrvs lajor 
Hug，lcephalu＄  

AlnmOdytes personatu＄ Girard  
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（20）   

（7） Strontium－gO and Cesium－13Tin Freshwater Fish  
（fromJu】．1gglto S8P．1g91）  

一COntinued fron No．9了 of this publication－  

Table（7）：Strontiun－90 and Cesiun－137in FroshYater Fish  

Component  gOsr  137cs  
Location  

Ash（X）Ca（g／kg） K（g／kg）   8q／kgw8t  8q／gCa  8q／kgYQt  8q／gK  

（Cyprinus carpio）  
S8Pte爪ber．1991   
Fukushi爪a，FUKUS日日用   

（Carassius auratus）  
July，1gg1   
8arato－lak0．HOKKAIDO  

3．85  7．62  2．77   0．85 ±0．022   0．11 ±0．003  0．13 ±0．011   0．047 ±0■0041  

5．06  5．57  2．56   0．55 ±0．016  0．Ogg ±0．002g  O．14 ±0．012  0．053 ±0・0046   



Fr8Shwat8r Fish  

」apanose na爪e  English na爪e  Sci8【tific na爪○  

Koi  Carp  Cyprinus carpio  

Funa  A crucian carp  Carassius auratus  

（21）   



（22）  

（8） Strontium－gO and Cesium－13Ti【Shel＝＝sh  
（fro爪 Hay．19gltoJu【．1ggl）  

一COntinued fron No．g5 0f this publication－  

Table（8）：Strontiun－gO and Cesiun－137in Shellfish  

Component  90sr  137cs  
Location  

Ash（X）Ca（g／kg） K（g／kg）   8q／kgwet  8q／gCa  Bq／kgYret  Bq／gK  

（Vonerupis ph＝lipinarum）  
Hay．19gl   
Konagai－maChi，NAGASAK1  1．7g  O．494  Z．00  0．013 ±0．0050  0．027 ±0．010  0．027 ±0．0083  0．013 ±0．0041  

0．060 ±0．014  0．018 ±0．0044  
Ju【e，1991   
日ina爪ichita－MaChi，A】CH1 1．81  0．748  3．26  0．015 ±0．0093  0．020 ±0．012  

（Turbo cornutus）  
Hay，1ggl   
Ryotsu．NllGATA   

Jun8．1990   
Sakata．YAHAGÅTÅ  

0．010 ±0．023  0．0028±0．0066  

0．042 ±0．00g6  0．015 ±0．0035   

2．25  0．557  3．48  0．000 ±0．015  0．000 ±0．026  

2．5了  1．11  2．75  0．014 ±0．0059  0．013 ±0．0054  



Shellfish  

」apanQ＄e name  English nam8  Sciontific na椚8  

Å＄ari  Shor卜neck8d c】am  〉onQru両s ph‖lipinar…  
Saza8  Wreath shell  Turbo cornutus  

（23）   



（24）  

（g） Strontiu爪一90 and Ce＄iu打I－137in Seaweeds  
（from Åpr．19gltoJu【．1991）  

一COntinued fron No．97 0f this publication－  

Table（9｝）：Strontiun－90 and Cesium－137in SeaYreeds  

Co打IPO【ent  
しocation  

Åsh（X）Ca（g／kg） K（g／kg）   8q／kgwet  8q／gCa  8q／kg＝t  8q／gK  

nnat＝＝da）   

h  3．46  0，820  5．61   0．006 ±0．0＝）   0．008 ±0．012  
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0．040 ±0．011   0．00丁2±0．0020  

0．035 ±0．0092  0．0064±0．0017  

0．041±0．00g2  0．00了0±0．0016   

Hay，1991   
Ryotsu．NllGATA   

June，19gl   
Sakata，YAHÅGATA  

3．8T  l．08  5．52  0．012 ±0．085  0」＝1±0．0081  

2．67  1．38  5．7g  O．040 ±0．0074  0．029 ±0．0053  



Seawoeds  

Japano＄8 nal柏  Engtish nalm8  Scient＝＝c nalne  

Wakarne Wakame seaYeed  Undaria pinnatifida  

（25）   



（2の  

（10）Other苧  
Stronいul【一gO and Cesiu汀巨137in Pain【eedtes  
（fro爪Jun．1g91）  

137cさ  Co爪POnent  90sr  

Lo¢ation  
8q／kgwet  8q／gK  Ash（罵）Ca（g／kg） K（g／kg）   8q／kgwet  Bq／gCa  

June，1g91   
日a打IalnatSu，SHIZUOKA   

NulnaZu，SHIZUOKA  

1．33  2．01   1．了2   12   ±0．1  6．0  ±0．04  0．092 ±0．0094  0．053 ±0．0055  

1．2g  l．87   1．83  2．1 ±0．04   1．1 ±0．02  0．15 ±0．014  0．081±0・0074   
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（28）  
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（30）  

＊ ＊ ＊   Milk（producing districts for domestic program）  ＊ ＊ ＊  
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ⅠⅠ・AnnualChangesintheLevelof90SrinJapaneseThirdMolar  
（NationalInstituteofHealth）  

Artincialradioactivematerialsreleasedfromnuclearweapontestsinthepasthavedeposited  

Ontheearth・TheUNSCEARhasestimatedtheefftctivedoseequrvalentcommitmenttothe  
WOrldpopulationfromtheseactivities・Both137Csand90Srhavehalf・1ivesofabout30years，and  

SOwi11havedelivered mostoftheirdosesbytheyear2000・Fortheworld population，the  

COntributionofingestion（3・OmSv）isfbundtobeabout4timeshigherthanthatofexternal  
irradiation（0・7mSv）whichinturnisabout5timesgreaterthanthatofinhalation（0．13mSv）．The  

gamma・emittingradionuclides137Csand131IhavephotonenergleSintherange300to700keV  
Whichareeasilydetectedoutsidethebody，Whilethepurebeta－emitters90Srand89Sarenot  

detectablebyexternalinvivocountlng・  

Ingeneral，thedevelopmentofthethirdmolarstartsapproximatelyat9yearsoldandendsat  

about18yearsold，althoughthemaJOrPartCrOWrlWhichcontainsabout70％ofcalciumina  

toothmaybe retained，although the90Sr activlty decreaseswitha physicalhalf－1ifeof28  

years・Thepurposeofpresentstudyistoexaminetheannualchangesinthe90Sractivityfromthe  
radioactivefalloutduetonuclearweapontestsin1950sto1960s．   

MaterialsandMethods  

l）Co11ectionofsamples：Themeasurementsof90sractivitywerecarriedoutfbratotalnumberof  

l，312samples・AllofthesampleswerethethirdmolarteethofJapanese，andwereclassified  

accordingtothebirthyearandtheageattheextractionofteethasforthedonors・Abouthalf  
numberofsampleswerecollectedinKantoareaandtheremainsfromthewholeofJapanexcept  

forthecoastoftheSeaofJapan（Fig．1）．  

2）Preparationofspecimens：Softtissuesanddentalcalculuswereremovedfromtherawteeth  
Withadentalscaler・Then，glassbeadsweresprayedoverthesurfaceofthe teethwitha  

Sandblastinstrumentat6atm・tOremOVeOrganicandcoloredmaterialsattachedtotheteeth．The  

measurementsof90SractivltyWereCarriedoutintheexperimentsland2，dividingthetooth  

Samplesintotwogroupsaccordingtothetimeofsampling・Intheexperimentl，atOOthsample  

WaSCutintotwopartsalongthelongaxisinthebuccal－1ingualdirectionuslngadentaldiamOnd  

disk・Theonewasusedintheexperimentandtheotherwaspreserved・Intheexperiment2，the  

Wholepartofatoothsamplewasused．AmixtureoflOto30teethwasmeasuredasone  

Sample・Tbblelshowsthattherearenoslgnificantdifferencesamongteethineachsample・  
3）Measurementofactivity：Themixturesamplewasincineratedinanelectricfurnaceat550ご．  

andtheresiduewascrushedintopowderinamortar・Foreachmixturesample，10gofthe  

powderwasusedfbrthemeasurements・Thecalciumcontentinthepowderwasdeterminedwith  
theICPemissionspeCtrOmetry・Strontiumwaschemicallyseparatedbyaddingthefumlngnitric  
acidandacarriertothepowder・90SractivltyWaSmeaSuredwithalowbackgroundbeta  
COunter（Beckman－WidebetaII）・Inpresentmeasurement，theminiumdetectableamountof  

activitywas2mBq・TheresultsofmeasurementweregivenasaratlOOf90Sractivity（mBq）to  
Calciumcontent（Cag）．   

Results  

l）Ⅵriationof90Sr／Caratiosbybirthagesandbyagesatextractionoftooth   

Thble2・givesthe90Sr／Caratiosofthethirdmolarextractedatvariousyearsffomdonors  
Whowerebornin1900to1930・The90SractivltyWaSdetectedfromtheteethextractedbefore  
1960，butevenforhigheragegroupstheteethextractedafter1960gavesignificantvaluesof  

90Sr／CaratioasglVeninThble2．Theseresultsshowthat90Srcanbetakeninthethirdmolar  

a魚ertheteethdevelopment・  

2）Annualchangeinthe90Sr／Caratios（mBq／Cag）   

Thble3givesthe90Sr／Caratiosbybirthyearforthethirdmolarsextractedatthetwenties．In  
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thistable，the90Sractivityfbreachbirthyeargroupwasconvertedihtotheactivityat12years  

Oldusingthedecayconstantof90Srinordertosimplifyacomparisonofresults・Theweighted  
meanratiosrepresentaveragevaluesofexperimentsland2weightedbythenumberofteeth  
usedfbrthemeasurements・The90Sractivitywasbelowaminimumdetectableamountofbeta  
COuntingsystemfbrthedonorswhowerebornin1925to1931・Fortheyoungerdonorswho  
Werebornafter1932，thesignificantamountsof90Sractivityweremeasured・Therelationship  

betweenthe90Sr・／CaratiosandthebirthyearsisshowninFig・2・The90Sr／Caratiosincreased  
graduallyuptoamaximumvalueofl17mBq／Cagin1953，andthendecreasedgradua11yto25  

mBq／Cagin1970・   

Infuture，additionalmeasurementswillbeperfbrmedtodeterminethecorrelationqbetween  

90sractivitiesintheteethandtheintakesof90Srfromthediets．   

（MoriyoHinoide，Makoto「ねmamoto，KazuhikoInoue，HideoNakamuraandSusumuImai）  
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Fig．1． The areas of the teeth collectioninJapan・  

About half of the teeth Yere COllectedin Kanto area and   

other teeth from YholeJapan e‡ept for the coast of the   

Sea ofJapan．  
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Tablel．Condition ofindividualgroup used for90sr analysis  

Donor●s  Tooth naTRe  Eruption  Sex  

age at 

Donor●＄  Upper  Lower  

yearof  third  Fe－  

birth   molar  molar  Sum  Full  Half  ？  Su¶  Male   male  ？  SulⅥ  
c）d）  
R．L．  

1gOO－1914  

1g15－1919    ∬  n  

1g20－1924  

1925－1g28  

192ト1928  10  

192ト1g28  

192g－1931  

1929－1g31  田  四  ロ  巴  ロ  ロ  ロ  四  田  ロ  ロ  田  田  10  n  四   
1929－1g31  20  20        20  10  10  n  20   
1929－1931  田  四  18  口  ロ  6  四  四  田  6  n  四  田  8  6  四   
1932－1934  10  10   

1932－1934  田    口  ロ  6  ロ  口  田  四  口  ロ  田   
1935－1g37  2 10 640 

1g35－1937  10  

1938－1g40  田  田  6  ロ  口  口  n  10   
1g38－1g40  

1941－1g42  

1銅1－1g42  

1943－1944  10   

1943－1944        4  0  

1945－1946  10   

1945－1946        10  

194ト1948  

1g47－1948  

1g49   

1949   

1g50   3 10 

1950   

1951   

1951   

1952   5 10 

1952   四    ロ  ロ  ロ  ロ    田  
1953   

1953   

1953   

1g53   

1954   2 10 

1954   

1955   10   

1955   30  

1958   

1956   

1g57   

1g57   

1g58   10  

1g58   － 2さ  ? 30 30   8  30   
1g59   

195g   10   30   
1g60   

1960   田  四  口  ロ  ロ  田  田  田  四  口  四  田   
1961   

1961   

1962   

1962   30  
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198き   10 24 3 2 3 3 2 10 

1963   

19‖   24  

198l   

1985   

1g65   30        30   1 30 

1g66   10 24 1 6 1 O 3 10 10   

1968   き0  9 30 

1967   3 10 

198T   

1g88   0  

1g68   

1g69   

1g69   

1g70   

1g70   

Total  1312  289  255  399  38g  1812  565  ＄gT  き50  1312  506  715  四  1312   
a）：Nedian b）Range c）：Right d）：Left  

（47）   



Table2．Changesin thelevelof 80srin third molar classified by donor’s  

year of birth and age at tooth extrac＝on．  

a）：00srlevelin1992（mBq／g Ca）．  

b）：The figuresin parenthesisindicate the number of tooth samples．  
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Table 3．Annualchangesin thelevelof BOsrinJapanese third molar．  

ExDerimentl   

Number  

Or  

ExDeri皿ent 2   

Nu皿ber  

Of  

Donor’s  

year or   

いrth  

1925－1928  

1929－1931  

1932－1934  

1935－1937  

1938－1940  

1941－1942  

1943－1944  

1945－1946  

1947－1948  

Yeighted mean   

levelof  
90sr ■）  00sr －  出

川
㌶
1
6
㌶
2
6
2
6
2
7
㌘
㌶
㌫
 
 

teeth  

2
 
2
 
1
 
9
 
0
 
5
 
2
 
0
 
5
 
3
 
8
 
0
 
5
 
 

＜
 
＜
 
1
 
1
 
2
 
4
 
4
 
6
 
6
 
7
 
9
 
9
 
8
 
 

0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
 

1
 
1
 
1
 
 
1
 
1
 
1
 
 
1
 
1
 
 
1
 
1
 
1
 
1
 
 
1
 
 

2
 
2
 
6
 
2
 
q
U
 
O
 
6
 
4
 
5
 
4
 
6
 
2
 
7
 
 

＜
 
＜
 
 
 
1
 
1
 
3
 
4
 
5
 
5
 
6
 
9
 
7
 
9
 
 

2
 
2
 
0
 
6
 
0
0
 
1
 
3
 
8
 
2
 
1
 
7
 
5
 
8
 
 

＜
 
＜
 
1
 
1
 
1
 
4
 
4
 
5
 
6
 
7
 
9
 
8
 
8
 
 

9
 
0
 
1
 
2
 
 

4
 
5
 
5
 
5
 
 

9
 
9
 
9
 
9
 
 
 

1
 
1
 
 
1
 
1
 
 

1.953 0
 
0
 
0
 
 

1
 
1
 
1
 
 

4
 
5
 
6
 
7
 
8
 
9
 
0
 
1
 
2
 
8
 
4
 
5
 
6
 
7
 
8
 
9
 
0
 
 

5
 
5
 
5
 
5
 
5
 
5
 
6
 
6
 
6
 
6
 
（
0
 
6
 
6
 
6
 
6
 
6
 
7
 
 

9
 
9
 
9
 
9
 
9
 
9
 
9
 
9
 
9
 
9
 
9
 
9
 
9
 
9
 
9
 
9
 
9
 
 
 

1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
 

9
 
0
 
0
 
8
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
8
 
 

2
 
3
 
3
 
2
 
3
 
3
 
3
 
つ
U
 
3
 
3
 
3
 
3
 
q
U
 
3
 
3
 
3
 
2
 
 

2
 
5
 
9
 
4
 
8
 
4
 
2
 
9
 
0
 
2
 
5
 
8
 
1
 
6
 
q
U
 
8
 
3
 
 

9
 
7
 
6
 
5
 
5
 
5
 
5
 
4
 
4
 
4
 
q
U
 
3
 
3
 
3
 
q
U
 
2
 
2
 
 

0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
0
 
 

1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
 

8 7  911 

7 7  7 5  

6 7  6 9  

6 3  5 6  

5 5  5 7  

5 2  54  

5 3  52  

4 6  4 8  

38  4 0  

3 7  411 

44  3 7  

3 3  3 7  

36  32  

2 8  34  

2 7  3 2  

3 0  2 9  

30  25   
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