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The First Interim Report by

The Analytical Sub~-Committee

{(Nov. 18, 1968)

Chairman: ' Prof. Hisao Tsukamoto

Kyushu Univ..
Pharmacological Dept,

Members: ' Prdfs.'Makizumi, Kuratsune, Nagai(Medical)
Prof. Yoshimura (Pharmacological)
Prof. Ueno (Technological Engineering)
~Prof. Inagami
" Assist. Profs, Yamada, Sugano (Agricultural)
Prof. Takeshita(Industrial Productivity)’
Prof., Yamaguchi (Kurume Medical U.)

Dr. Manako (Fukuoka Pref, Sanitation Research)

I. On coustant(jof the oil
1) Acid value (by Sugano)
Analysis was done in the standard analysis method for
oils and fats.
Kanemi's rice oil owned by one o%the oil disease patients;
0.75. The control oil considered not related with the

0il disease, 0.57 - 0.70,

2)" Peroxides (by Inagami and Sugano)

Done.in the standard methods,

Pt's Kanemi oil . Iodine method Lodin method
: mag/kg 0D500/pmg

13.4 - 39.< 6.431 - 0.7C

Control oil : 1.2 - 12.1 0.044 - 0.458
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I1I, Metals (Inorganic matters)

1) Arsenic .

i) Arsenic' in o0il "

ii)

a)

Gutzeit Method (by Yoshimura, Kuratsune,
Xamaguchi) o -

The rice oil saﬁples of éix patients and

féur control oil samples were prepared in the .,
moist method and the combustion method and
anélized in Gutzeit.mefhod. The resﬁlts were

all undef 1 ppm as arsenious acid,,withlno
significant difference between the patieﬁts'

0oil and the control oiiu

Xray;fluorescence analysis and radiation
-analysis (by Yamada) .

The result of the former on one patient's o0il
was 0+5 ppm. The result of the latter on another

patient's oil was bglow 0.1 ppm.

Urine before and after_BAL.

BAL was given to three patienté of one family and

discharge of arsenic in urine before and after the

“administration was measured. No significant figure

was obtained in any of the cases;
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III. Organic Chlorines
1) PCP
i) Color reaction (by Inagami)

Alkali extract from patients' oil sample and

its acid vapor distillation fluid were placed
to color reaction tests in 4-amino-~antiphyrine

method, and results were negative,
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2)

3)

Other metals-'

i) Chémical énalygis (Ry Yoshimura, Pref. Sanitation Lab.)
Rice oil samples used byiéix pafients were prepared
in the moist method and in the conbustion method
for analysis of;Pb:aﬁd Ni, aﬂd.the results were all
negative. | | | .
ii) -Xray—fiuorescence analysis and rédiation analysis
(by Yamada)
The patients’ oiluand the control oil (Nisshoku.
Saiad 0il) showed no marked difference in fhe
fluouscencé speétre of heévy metal elements,
By radiation analysis one patient's oil
(Kanémi Rice 0il) showed the following results.
Na 7 ppm ’
Mn 0.3 ppm
Ni S 2 ppm or less -
cu 1 ppm or less
o2n 2“ppm or less
'.Hé - 'tJi ppm or less .
Disquséion

It was concluded that, in view of the above results,

the 0il used by patients did not contain arsenic’

or any other heavy metal in quantity enough to cause

the disease.
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,3)

-4)

5)

6)

bl

Carbohyl (by Sugano)
In 24-dinitrophenyl~hydrazine method

The pt's rice oil (Total carbonyl mag/kg)

16.5.
Control oil . : 9.6 - 11.0

Unsaponificated material
By Prefectural.Sanitary Research Lab, in the Sanitation

Test Method.

Two samples of pt'é oil = 3.01%, 3.51%

Control oil (2 samples) 2,73  3.08

Fatty acid composition (by Nagai)
Both the patients' rice oil and the control o0il mostly

consisted of palmitic acid, oleic acid; linoleic acid,

and ‘the gas-chro patterns were also very much alike,

Discussion

As mentioned in fhe_above! the difference éf tﬁé oil'used
by the patients and the_éoﬁtfpl oil was‘in-peroxide

and éarﬁonyl values, higher in the batients"oil.
However,_theApatients' 0il by the time of thé examina-
tion had passed more time than the control, and these

differences may be .due to - . natural denature of the oil.
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2)

ii)

~58- -,

T,
.,

Gas chromatdgréphy (by Yoshimurﬁ)

Patients!' Kanemi Rice 0il saﬁplesuand a sample of
a recent lot‘Kanemi:Rice Qil, as well as samples
of two other‘brands were separated into acid,

, ' at each
alkali and neutral partsA‘and PéP ‘was sought at the

. acid part using the Shimazu GL-2C Type apparatus

(detector . ECD column : 1.5% SE-30 Auakron AS

4mm x 0.75).. In all samples, the peaks were close

“*to that:-of.the 'standard PCP RT; with no significant

iii)

iv)

Heat

i)

in *saponification method or in XoAC method to get

difference between the patients' oil and others.

Thin layer gas chromatography(by Inagami and Yoshimura)
The above i) and ii)'samples were used for search of
PCP in this method also. No evidence of its existence

was recognized.

Discussion

The above is sufficienfrto prove that PCP cannot be
considered a cause of the disease.

catalyst diphenyl chloride(Kane Chlor)

Gas chromatography (by Inagami, Makizumi, Yoshimura,

& Prefectural Sanitation Lab. )

a) Preparatlon of samples
Kanemi Rice 0il samples of four patients were prepared

concentrated organic chlorine contents as samples

DSVV312334

for gas—chromatography.(*The 0il is heated in 15%
alcoholic NaOH for 60 minutes at 100°C, and the un-

saponlflcated matter 1s extxacted using ethyl ether)
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b)

.
'
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(k% Thé 0il solution in hexane or_pefroléum ether

is put ts an agitatipﬁ extraction process with
écetonitrile saturated with tpe same-solvent, and

the extract is thrown in 2% NaCl or mirabilite

aqueous S61ution and extraqted agéin with petroleum
ether and the extractrisrput'through a flprisii.colﬁmn
to get the ethyl ether or the hexane conéent in the

extract solve out). .

Several other brands of food oil considered not ]

related with the disease were also gas chromatographed

as control samples.

The typefbf the equipment and the experiment conditions
i) Shimazu GC-IC Type (Makizumi)
Detector: _
- Pulse type electroﬂ—cépture detector (ECD)fand
hydrogen flame ionizafion detéctqr (ﬁFiD).were_

connected for simaltaneous recording.
Cblﬁmn: ’
1.5% SE-30 on Chronosorb W (60.- 80 mesh)

Glass column 4mm x 2625m

Column temp.: 200°, Détector'temp.: 200°

Carrier Gas: Ny, (1.6kg/cm?)
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c)

£ -60- £y

E C D: Sensitivity 102, Range 0.8 or 1.6

HFID: Sensitivity 103, Range 0.8 or 1.6

ii) AppargtUs:
Shimazu GC=IC-Typé Gas Chromatography(Ybshimura)
Detector:
Hydrogen flame ignition detector(HFID)
Column:  1.5% OV-17 on Shimalite W

Glass Column 4mm x 2,625m

Column temp.: 200°, Detector temp.: 200°
Carrier gas: N2(30m1/min, 3.2kg/cm2) : Hy 40ml/min,
Sensitivity 103, Range 3.2

Conclusion

The most typical chromotograms of the samples ofrﬁatients'
oil prepared in AoAC process, testéﬂ by ECD under |
conditions of the above b) i) éﬁ%ﬁ§k@m&@$ﬂﬁ£§ﬂ and

. - - _g. are the attached

that of ‘Kane-Chlor (10 gz4F1gs. 1. and 2, in which
extreme peaks are frequent and the pétterns. are very
similareiélearly showing that the patients' oil contains
much'Kane-Chlori -(The sample of Kane Chlor.was obtained

from Kanemi Warehouse KK Production Dept.) The control

0il samples do. not show such a pattern.
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The Figs. 3 and 4 are another typical chromatogram
of a patient's oil sample and that of Kane-Chlor
(10-5g) done in AoOAC process, tested by HIFD under

conditions of b)ii). The two figures are alike again.

ii) infra red spectrum(Yoshimura & Takeshita)
The acetdne extraction of the above patients' Kanemi Rice
0il sample was done and its orgaﬁic chlofine part was sepa-
rated and purified by florisyl column chromatograph, which, in

chloraform sdlution, was found to show almost the same

spethum as that of Kane-Chlor, as the figures enclosed.

iii) Organic chlorine contents in oil

a) By chemiéal analysis (Yoshimura, Kuratsune, Inagémi, and
Prefecturél Sﬁnitation Lab.) -
Done'in the "General Quantitative Detefmination_Method
of,Organic Chlorines" of the “"Sanitation Test Me{hods"
on samples of six patients' Kanemi ﬁice 0il samples and
control rice oil sémﬁles, ‘The méthqd was to dissolve
the 0il into benzene, waéh_ii}ﬁith water to remove in-
orgapic.chlorige; and then_tb feduc%i%égg;?¥§yg%hol,
metal sodium to.it_aﬁd the resulted NaCl was titrated.

The results were,
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Samplé

H H O O W

Control

-62~

- b) Radiation analysis (Yamada)

1,070
1,080

1,020

-C1 content (ppm)

1,080

1,170

1,500

Trace or none

Three patients' Kanemi Rice 0il samples and control

0il samples were analized using Kyoto University

Atomic Pile Laboratory's pile KUR (non-breaking).

Neutron ray group, S X 1012 n/cmz, sec; radiation time

10 minutes, 1 hour; measurements, RCL 512 and 1024; channel

analyzer Ge(L1); detector 2cmS and 22cm3.

Sample
.
B
C
Control.A brand
- oo

1" C "

Cl content (ppm)

. 1,170

- 1,105

1,300 .

2

8
18
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iv)

e ) ‘ —63-— , b

When the above A sample was washed fwice with 70°C
ANOg(1 : 4), twenty timés'iﬁ quantity of the sample,
almost none of Na remained in the 0il, while almost
all Cl remained. From this, it was estimated that

the chlorine in the o0il was organic chlorine.

¢) Discussion

a) From the above a) and b) results, the patlents %611

9rganic’chlorime .

If the composition of organic chlorine in the patients’

0il will be found to be same as that of Kane-Chlor,

Other Kanemi Rice 0il samples than the above are still

under study.

Chlorine content in Kane-Chlor ...

2) Burning in oxygen flackaeno)

Accordlncr to Schoniger's method, the sample spe01men 10 - 20 mg
was capsuled and burned in an oxygen—fllled and sealed flask,

and the gas obtained from burning it was absorbed by the

rabsorptlon fluid. in the flask, consisting of 0.1 N NaOH 10 ml

and 30% H202 2 ml, and tltrated w1th 0.01N Hg (\03)2, and the

lunused Kane~Chlor (obtained from Kanemi Warehouse KK), was found

to contain 47.5% chlorine.
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v)

b)

c)

D

~64- o

ATy
LI
RS

Sodium biphenyl analysis (Ueno)

20mg of sample wasrdiésolved in toluéhe, added with

1N ‘sodium biphenyl solution IOéms,shaken for 30 minutes,
and organic halogenated ﬁaterial was taken out, at

which point the designated test chemical is added in -~

excessive quantity so,that'the chemical's blue-green

“color will remain-, neutralized with nitric acid,

extracted more than twice with 0.1 N HNO3, and titrated
with Hg(NO3)2. The chlorine content of the Kane—Chior

samplerexamined in this method was 48.5%.

Reduction method, one 6f the Sanitation Test Methods
(Yoshimura and Pref. Sanitation Lab.)
The method is same as the above iii) a). The result was

47.3%.

Discussion
The above three results 47.5, 48.5 and 47.3% were almost

equal with the 48% as specified in Kane-Chlor specifications.

,The'samples used in the abbve three analyses were all

from unused lots.

Kane-Chlor cdmposition(Ueno)

: Kéne—Chlor, first having its chlorine removed by using Raney

alloy and NéOH aqueous éolution, was gas-chromatographed, and

the result pattern showed that two new peaks appeared in the
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v,

~65- L

small RT area.in addition to the pattern of the unreacted
Kane-Chlor, of which, the one of large RT was identical
with RT of biphenyl (Kane-Chlor material) and the other,

with that of phenyl ticrohexan standard product.

" The Kane-Chlor raw material, fhat is, Yawata Chemical's

biphenyl, showed a singie peak at gas~chromatography,
which was jdentical with biphenyl standard producf RT.
From these results, it is not considered likely that other
aromatic compound than biphenyl is in the Kane-Chlor.

composition,

"Search for other fereign materizals

Patients' oil samples were separatedinto acid, alkali, and
neutral parts or distilled by vaporization and comparéd
with control o0il samples at each of these with efforts: for
seach of any agricultural chemical, food additive, etc,

in methods such as thin layer gas-chromatography, ultra-
violet absorption spectrum and &l1l1 -sorts of color-reactions,

but no specific foreign material was found mixed in.

Search for Kane-Chlor component contents in living tissues
(Yoshimura, Makizumi, Inagami)

specimen o -
Skin biepsies of.a few of the oil disease patients prepared
at Kyushu U. Dermatoloéical Dept. were gas-chromatographed

for findingnKane—Chlor component contents in them.
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1)

-66—-. ‘

Skin fat .

i) Prebaration of specimen
Two patients' abdbminaifskin fat specimen, one-pt's
cheek skin fat‘sbecimen and thfee normai peqple's
abdominal, neck and breast skin fat specimen(control)
were chosen for the examination. Thé'tissué was
cut off ﬁy_§cissors and put through—ethanol extrac-

- tion thfee;;2§510 - 15 minutes each time at 50 - 60°C.

Then it was infiltrated in the same manner, using

, of
ethyl ether and hexane. Al%ﬂthe extracted fluid

was placedzg hot plate for solvent.removal and thg
residual matter was extracted with éthyl ether:
petroleum ether = 1.5 : 8.5, and filtered, and the
solvent was removed from the filtrate, which was
dissolved in a small quantity of petroleum ether,
poured ina.florisil column to dissolve the ethyl-

ether and petroleum ether out, to be made ready for-

gas chromatograph,

ii) Gas chrbmatograph appératus and;conditions
_a)— Shimazu GC-1IC Type gas chromatog?aph(Yoshimura)
Detector: Election—Capture Defector(ECD)
Other details are the same as stated in

Page b (@),
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b) Shimazu GC-IC Type Gas—chromatograph (Makizumi)

Same as stated in Page b)Y ().

iii) Results |
The t&pical gas chromatogram of the above ii) a) is
the attached Fig. G(EXtracts of a pt's and Kane—Chlor).A
Fig 7.is of‘afcontrbl case and Fig-8 is of anbthér
pt's, éo—chromatoéraphed with Kane—Chlor.'-
The Fig 6 shows several peaks which are equal-patterned
as those of Fig 7 in‘the sméll RT area, but there are
peaks in the large RT area aiso, such not being seen in

. Fig 7, which are very similar to Kane-Chlor componenté'

latter half peaks, and the identification was confirmed

by co-chromatography (Fig. 8).

Extracts of two other patients, though there were/hinor
differences of height, showedrvery~similar_patt¢rhs

as of Fig. 6, whiie chromatogramé of three ¢ontrol cases
were very similar to Fig. 7. The saﬁe samples were
analyzeq bn'ii).b) equipment also, whose conditions are

different; and showed data to lead to the same conclusion,

"From the above results, it is suspected that some of the
Kane-Chlor components remain in pts’ fat compasition for
2 fair length of time after the }ice 0il intake as some

=1 N5 4 - aa ~aa S ~ -

Kane~Chlor componenf peaks were confiirmed in the pts'
extract chromatograms:
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2)
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specimen
Other Biopsdies.

Besides sKkin fat, perspiration, nails, mother!s milk,
fetus, placenta, etc. were suspected to contain Kane-=

Chlor. Analyses are uﬁderway.

VI. Conciusion~

1)

I

o

3}

"

 5)

The constant measureménts éf the pts' Kanemi Rice 0il showed
abnormal values in peroxides and carbonyl, but these wéye
natural in view of the production dates of the oil; This
fact does not hecessarily relate with the disease as a
cause, ’

FR ]
L

Arsenic and other inorganic metals cannot be considered to

have caused the disease.

PCP could not be the cause either,

Patients' oil was confirmed to contain much Kane-Chlor, a
heat catalyst. The chlorine contents of the pts' oil

samples were 1000 - 1300 ppm.

The chlorine content of unused Kane-Chlor obtained from-

- Kanemi Warehouse KK was about 48%.

QfThe;@ajdf component of Kané—Chlor is biphenyl.
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7) The o0il disease patients' skin fat gas-chromatograms show

that a few of Kane-Chlor components remain there for a -

fair length of time after the rice oil intake,
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