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Application of Enzyme Reaction to Bioassay using

Tetrahymena pyriformis

——TReduction of 2, 3, 5 — Triphenyltetrazorium Chloride by
Dehydrogenase

Yuki MORISHITA¥*, Masakatsu KAJIKAWAy, Fujizo YAMADA*

Summary

Measurement conditions of 2, 3, 5-Triphenyltetrazorium Chloride(TTC)to Triphenylformazan

(TPF) by dehydrogenase in Tetrahymena Pyviformis (protozoa) were investigated for environ-
mental toxicants bioassay.

The optimum condition of TTC reduction was found at TTC concentration 0.1%, pH 7.85,
41°C and 45 minutes. The TTC reduction activity of Tetrahymena cells increased with incubate
time, however, at the same incubate time, a plot of cell number vs. TPF absorbance gave a
straight line. The variation of TPF absorbance showed + 9.7%, +11.5% at 48 and 72 hours
incubation, those were similarly value obtaind from cell number counts and protein contents
measurments. The assay methods showed relationship (r value) between TPF abs. and cell
numbers was (0.979, TPF abs. and protein contents was (.993, and cell numbers and protein
contents was 0.968. Consequently, this TTC reduction method may be applied for simple

bioassay of environmental toxicants.

BB —HE T + T v 2 F (Tetrahymena Pyriformis) % %34 47 v e A AR ESIT DT,
FroeAFOETARKER# LD, Triphenyltetrazorium Chloride (TTC) % Triphenyl
formazan (TPF) [T T 5 H DR L £ OF BELRE Liz.

1. #Foerricksd TTC BEFESEMEE TTC 0.1%, pH 7.85, 41°C, 4540 Th 7.
2. #F7esr0 TTC BRINTEEFERMOMM & M2, A—HERHToOMas TPF

W RERE R = Lz,

3. TPF WREDLEENIEEEMNT £9.7%, T0MT £11.5% (=5) T, #aitl, EEROWZE

LASORBETH -7z .

4. fEkeske TPF BOGLEOMOAREREE r =0.979, BEEs TPF ROt Tl r =0.993, Mgz

EEETH T =0.968 Th o7z, TTC BTN, EOENELREUEOBETERATE,

BRI % BB OB BB I F R CTH B

% IFBE#HEFEH 500 KETE—-G4THOHFRIF
% Gifu Prefectural Institute of Public Health : 6-3, Noishiki 4 chome, Gifu 500, Japan
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EEBo—E, 7+ 7 v 2+ (Tetrahymena
Pyriformis) VLWVET 3 /B, ¥x3IV, IZxTE
DERA E%ﬁb%k’%ﬁﬂ%b RAFT v A D E
Lfﬁ<m%§ﬂ’bfh . ;.If’bro/\/f F7 v A TH
WhhaERER, %ﬁﬁ%ﬁg)ﬁﬂD‘l‘%%;%E& L‘Cﬂ%b\
:}’L EE@%T'C@%?E#JBJ HEHE, DNA E %
ﬁ ATP %@iﬁJ%%%ﬁﬁoﬂ’bbe LaL, Zh
SOMRTAME TRBEEETSZ &, WEHEOED
SEBKEWC L, BREAYETHILE, RaH
BB 5.

gD % v F — B o B B K RRERTR A T
L, WS EDRRLL S ATy AT
@—*“D’Cé’o D, %K?ﬁ??’;léT IV U T RED
ﬁm&i’f!:ﬂﬁfqﬁ%ﬂ@fﬁ% TAKBIRF &t & O

‘JA?E7 J BOBEEECANLNTE .

%%m7r7tx+@ﬁ?émmﬁﬁiwxb,
9.3.5-Triphenyltetrazorium Chloride (TTC) DR
TRN, KRR CHBERAIEOHREER Triphe-
nylformazan (TPF) % & U%RKIG& AV, BEHHR
R OBGEM S ST AR E ML T B, ekt
DRFHETT o 72,

WL URBRAE
1. 7r7err0kEHE

F b7 e A TR AR RS R A
BENTWB Tetrahymena Pyriformis WH-14 D4y
5% 5.

B 2% TuFt—X - X7tV (Difco)
BEHOA - BBy A, 28°C TEHESEL, 1
b ilikada S e By

figgE serA—x- 27+ v (Difco) 208,
Eeh Y (Difco) 28, ZSva—x (FE) 58 %
1 LDFBEBAKIT E I Uiz 7° v 55 #b 100me % 300me
D=EMA7 7 XCAN, BHE L0b, REEHEE]
meAx Iz, 28°C 3 QMRS 5 5% 1T» /o.

SR BIERE & R UMD 7 T v i 1008
RIS 1 mea Iz, 28°C CHEREE L.

2. fEkaEE

77 e A FOMBEEHEIE3.7T% ka7 vFe F
BWATE T UCHEER Y 1k, Birker-Turk M3
Bx B, BEHMET CHE L.

3. EHEOHE

77 e A REsREA 1507 5 MR ocREL, T
A 0mM UV VERREEK (pH 6.8) T, X5
CEEREY 2B DELADD, WEOEARY

b #5 W B N6.27

Lowry SOFECHEE L, 4 MIF7 V7 S vRICH
BLTERRLL.
4 BAEBSREMEONE (TTC 1)

S 10 (BELIULFR, Bk 1008 23804
BELC AT 5 i F & b0 % 10n0 D3R
WL, pH 7.850 0.1M ) VBRI 4 ek
19 TTC ¥ | M2 BRE 5%, ok S0C
40° C AT 45 S TE URBRR G AT - %o, T
IR | A2 MR A I L, TPF O
EREEROME L. FBABT R BT A Ey S
WTRSE LLBE, Far7ra—nv10m2mzs
TPF %L, 5% (No.2) G Li=dbdsnm
OB L.

& R

1. #r7er0icys TTC BLEELH

7t 7 e 2 FMa0B 3 HEARERC LD, TTC
¥ BT THEE (Fig. 1), pH (Fig. 2), KIGKH
(Fig. 3) DEEFMEERT U, REDEEIAZ
{, 41°C TEAD TPF ERAR LY, BEERE
Mk E L, BWEEIX £1°CT13%, £2°C ¢33%
DS H R LIz, Eb1kc4b°C BlEkE 35°C T Tk
A1°CTCRTERED U DT L o7z, pH OFENL
pH 6 M biraiclA L, pH7.85THAD TPF &5
7L, pPH8.5 L LTRMTET Uiz, FUGHMI
15 0L 604y & CEMBIIC TPF EREAERIE
7228, BB, REBICHIMBEIINE S fr o fes RIGHH
30 X TOWHEDOERR (n=5) 1% 14.7% LiZHD
EARE Do 70y, B~THDHOMTCIL 4 %LITTH

0.4k
&
o
% 0.3}
5
S
50.2k
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2
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<
. 0.1F
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temp. C

Fig. 1. Effect of Temperature on TTC Reduction
by Tetrahymena
Reaction time 45 min., pH 7.85, TTC 0.1%
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Fig, 2. Effect of pH on TTC Reduction
by Tetrahymena
Reaction time 45 min., temp. 41°C, TTC 0.1%
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Fig. 3. Effect of Reaction Time on TTC Reduction

by Tetrahymena
Reaction temp. 41°C, pH 7.85, TTC 0.1%

() 7LC.

TTC BT FIGILE 230.1~0.15% < TPF 4R
k<, 0.2%L OWETIXt LA 20~30% DR
LIS AENY g
2. TPF WREELF 7 v A -HROBER

T 7 e ArHEk 108 EH7 D o TPF BHELE
R & SN L, BT o #m R E LY
(Table1). LA L, FAUSHEEMCOMEss TPF
WREOMIIL, Fig. 4 TSR OR% R Lok

CERRAIB RS - 7.
3. TPF W3R, #ufagk, HABOEK

FEEIE LS RKD=H 7 J 2 2ito\WT48, T2HF
A m TR & DHIEHEOBE L g Lz (Table2)
SR L AB R T 7 %, T2BGMT 14% DEB R IR
L, TPF WeEiikx 9.7%, 11.5%, EEHETIZ
7.7%, 10.5%7T, \~ShoHkb 48 BMEEED S H

0.6%

< < <
3] s o
T

Absorbance at 483nm

(=1
o
Y

0.1r
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cell No. X10°

Fig. 4. Relation of Cell Number and TPF

Absorbance

Table 1 . TTC Reduction Activity for Incubate
Time of Tetrahymena Cell (1x109)

Incubate time hrs. | TPF absorbance 483 nm
24 0.426
48 0.583
72 0.579
96 0.755
120 0.763
192 , 0.770

Table 2 . Variation of Growth Rate Measurement

Methods

TPF .

Incubat Cell number| Protei

time hre. ?%S%bance ><6104=I}m?rl ° ug/men
48 10.372+0.036 11.5+0.8 173+13.4
9.7%)% (7.0%) (7.7%)
72 10.508+0.058 16.4+2.3 25527
(11.5%) (14.0%)| (10.5%)

* Coefficient of variation(n=5)

BEZIVNS MERER Uichs, AHlEEoMciiE
LW v » .

F7z, 7 7 v AT OBEREHIEA MY, BOE,
TPF BB X - CTH LIz (Fig. 5). 36~48R:H %
CEREEILAX L, FOBBKME TEE LTW5.

HEmE MR (n=32) Ik E TPF %
SeEcr=0.979, EaE: TPF Wy, r=0.993,
s BaE, r=0.968 ThHY, TPF EHEIXE
EE L BB o 7o,




protein cell No.

Bz # W OB @ Ne.lT

TPF
Abs./10ml

11.0

pg/ml |10%/ml
500F 50t
200 20f
100+ 10F
50+ 5f
20F  2r
10 L 1 I 1 N

9%

72

hrs.

Fig. 5. Growth Curve of Tetrahymena in 1 9% Proteose Peptone

Medium at 28°C

% %=

REBO—TE, HMBRF LT 2T, £OT*
R — RS BEENCEU L, RESEEILS Y 2
—fVﬁ&D,@ﬁﬁﬁTTm:@kﬁiﬁﬁ%E%
L L, Krebs FIDOBEEDOLECHEETD. 7+ 7
v 2 F% FA\ BRI TS Yl B O R 2 1o 5 5 Bk
Hesr3 A=, ZhbKERRIC LS TTC BLTO
By bR, TTC 1EE0.1% < pH 7.85,
41°C, B ARG IONRRLRM-T2. 7 F7
VU v s KRR R 5%@%%%1&0
%ﬂﬁf%#ﬂ*fé%ﬁp&m Tk D E ST
BT AEEBROHZECHBERIEALBNTHS. &

%@ﬁﬁf@%i%ﬁ@i%@(ﬁ?@)%ﬁ%m
BUTR4THY, TTC ¥ E 10-3~10¢, &E 20
~37°C, RICHER16~1204>, pH 6.6~8. 40T
ﬁbﬂfb%.it,f}7u;+«@§%m%ﬁ7
i/@,EE@&E@ﬁwMCAMM%%gﬁﬁﬂc
0.2%, pH 7.7, 25°C 4#: i, Pilcher » 28 TTC
0.5%, pH 7.7, 37°C 15 5 COHEETT» TW5.
FROFERTCIL, TTC BEIX0.1~0.15%38H T,
0.2%Ll ETidie LA TPF BN 20~30% W4 L
Fr. ZAURESRELEBAROHEBICEIZbDEHEL
bis.

TTC BILEOBRELMETEF TS TPF OWLET

%105 ~ 108 DT CHRIFESL & EARBIFRICSD o 7228
BEAEERIH ORI & ST KIS 72 D © TPF ERERHL
#mL (Table 1), #H#EEFMORLHHEE1CIE TPF
BB & MRS T —B U/, 48B5A & 721 AR 2E T
HRIZRDOFLEBINNMAASSYD, 7 F7e2F
BHWDBNSL AT v A TIASEREETIIRGR
WEETHEEMNESND EE LD, F—BEEEETO
g, TBEE, TPF BAEOBEIIKEIWER
24 EHEOMIIEWEREMENSE D, e TPF K&
KEIEAROMTEN 2.

MRS D BT BEME T CRIERThTHH LY,
EEMEYEL, HEHESRIBMTBRYTRL. &
7o, BEEOREIINIEA B ICHER U bigd
BT X » THOBRET HMODOBRENLETHS.
B oEH, 73 /M%kéﬁmﬁmbfxﬁmb
1A, %ﬂ%ﬁ%f%&m%\A4ﬁ7;t4ﬁk
LTRSS IG5, T ORLBEND, Shod
BEDE, EFOH DL TRL, L OEYOIEMRERE
L& T M RE/n Tl 4 OBEETEYE, DNA, ATP
BEDRRIINAAT v e AHEELTCEHALFERT
5. Kﬁf&ﬂthﬂ:ﬁM%?ﬁﬁM%&b
THESRELFETSHD, %m%mm%&aﬁéﬁ
DNA BOWSHOFETHREDRWERMELIL
HEBELTWADLFARC, Mg, EHEE RS
ML, bk RN EOWELE - TW5.
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TTC kL Fe*?, BifbKE/Am EHRTE: i BT X
D idj%wiﬁ%l% B HLINE, EEEOYWEDH
ENRARETHD. o, 77 2AFICTTC &%
BAnbZ e - T, EHEEOBREFIMECHTS
INAF Ty AL UCERBWERWSZ itk L,
X MEREL R 7 ) —=v S RETRRE B G,

& &

BBBE A\ o RN ol oA R R SR S MR T
7+ T e A FONE BOIEEEOMHIBE L IS
WieBRSFBASECERR LET.

X K

1) Hill, D. L.: 7} 7 v 2 F+D&EH - £{b% (ZH
BEER) p177-182, FtszHiER Mz 1975

2) RIUFETF, KEAR: BEHEOEERD T b
7 b AT L S ERERER, BAARER, 23,
331-338, 1976

3) Bowles, S. F. and Wolfson, N.: Interaction
of organomercurials with heat-syncronized
Tetrahymena, Life Sciences, 19, 739-746, 1976

4) Peng, Yey-Mei : Effect of iron on lipid me-
tabolism of Tetvahymana pyviformis, J. Nutrition
101. 1177-1184, 1971

5) Carter, J. H. and Cameron I. L.: Toxicity
bicassay of heavy metals in water using
Tetrahymana pyriformis, Water Research, 7,
951-961, 1973

6) EABE: 77 e AFERRC L H2ESEOE
YRR BT, HRE, 33, 899-907,
1974

7 AkHEEEHE, RILETF, BTEE PREXR: 7 b
T AFONRICE NETEEEREOPE, KX
B, 41, 95-98, 1978

8) Brezonik, P. L., Brown, F. X. and Fox, J.
L. : Application of ATP to plankton biomass
and bioassay studies, Water Research, 9, 155-

162, 1975

9) Anderson, M. E. and Williams, H. H. : Micro
biological evaluation of protein quality I A
colorimetric mthod for the determination of
the growth of Tetrahymena geleit W in protein
suspentions, J. Nutrition, 44, 335-343, 1951

10) Pilcher, H. L. and Williams, H. H. : Micro-
biological evaluation of protein quality I.
Studies of the responses of Tetrahymena Pyri-
formis W to intact proteins, J. Nutrition, 53.
589-599, 1954

11) Bergmeyer, H. U. : Method of enzymatic
analysis, Tetrazolium salts and their reduction,
p137-143, Academic Press, New York, 1974

12) Wright, R. C. and Tromer, J.: The estimation
of penicillin in milk, J. Soc. Dairy Tech., 14,
85, 1961 ‘

13) Neal, C. E. and Calbert, H. E.: The use of
2, 3, 5-triphenyltetrazolium chloride assay test
antibiotic substaces in milk, J. Dairy Science,
38, 629-633, 1955

14) Jones, P. H. and Prasad, D.: The use of
tetrazolium salts as a measure of sludge acti-
vity, J. WPCF. 41, R 441-449, 1969

15) Ryssov-Nielsen, H.: Measurement of the
inhibition of respiration in activated sludge by
a modified determination of the ’I_‘TC—dehyd—
rogenase activity, Water Research, 9. 1179-
1186, 1975 o )

16) BALAE2 AN « BT (1) S 2B
%5%, p27-27, WRLERA, HR, 1975

17) Blundell, T. L. and Jenkins, J. A. : The
binding of heavy metals to protein, Chemical
Society Reviews, 16, 139-171, 1977

18) HEisfT, BEBEZ, BARME— 2 FIvrii
EMCRIETREE 1 H, BRERLOE I FIv A
DRI, H#ES, 38, 178, 1978



KEKDBERRO—>THDH 7 I VETHEIE, K& 1.
KEBHBIRDHEFTERL,

b # 5 B | ANe.2T

U RTHTRTER

Rep. Gifu
Inst. P. H.

TR, TR AL 727 3 Y HIEIRDOWT

F B E B ) E B &R T A EX L B AT

Characteristics of Humic Substance Separated from River

and Ground Waters

Hiroshi TERAO*, Masakatsu KAJIKAWA*, Yuki MORISHITA¥*,
Fujizo YAMADA*

Humic substances were separated. from 4 fairly colored river and ground waters in Gifu
Pref. by the use of XAD-2 resin. Metal contents in humic substances were greatly differed,
especially iron content showed more than 100-fold difference among 4 samples. Evaluated
metal abundance ratio against water, heavy metals (Fe, Mn) showed higher ratios. On peak
fractions obtained by gel chromatography, the ratios of UV absorbance, KMnO4 consumption,
TOC, and THM potentials against color (460nm absorbance) were calculated respectively. In
result, the each ratio of 4 samples was not greatly differed. It suggested that the characte-

ristics of humic substances separated were similar except metal contents.

B RIRAD 7 I vREBBERE LIk, MTREEL 2 7FEY, XAD-2/8FcLIY 73V
IR EE L, ORI TR AT » 7. WA LRBIRCL 5T, FHY YL, AVYYa,
BEOSBLBRITIIZENH DN, g 10055 L0ZERD - 7. HRFOSBERE ThHBEL
73 VHERDOEEROEARDDE, & < VT VOENRT MY ) EBBECHNTREN I KV
rae b 974 —RIVEBNEL—2 757 Vs VIEDOWT, @E 60nm BXEE) CATs, &
PAEBIN, % KMnOJi%E TOC, KU'H U uAzxy (THM) dREEDRA M Licss, SR
WTEBIRII I A 2 D Db o

RHERUAE
BB KBS

F C & [

FU e 2&xv (THM)

7 3 VPBEEB D, RNL rFRiOREBEYHES

EROMEWEE LTEESNTHE. Kl @E
K%f%ﬁ%%ﬁh,ﬁﬁi%%@%@ﬁ@ﬁ@ﬁ7
IV LDLDNRBNE &, Fin, 73 VHER
ié%@ﬁ%ﬁjéﬁ%mﬁmxwéﬁ&ﬁmiéé
BEBRECOWT, D&Y L.

AECIE, B4 HEDOTIK, BTARNS7 IV
YWEESHEL, &BEFR RO VvIv< T T
i —TEDNIZE — 7 1ITonWT, REMO LR
T ol RERETS.

BHENIK, BRUCHTROEBRET2. Bk, &
B D AARME L TEN B BRINKTS Y, HEAED
BiEWEC L sBELELBND. BAR21E, B0
M A BN B KR DBE Ui D@\ I K
Thb. B3, 41, EWTEmEEN /- SEE RO
Tk EHE) ThYH, ZoMfE—#BE, FE-FK
BrE2 BNDBEEIMTRITHE LTS,
AR 1002 R Y TF v B E VIZERK L.
BEBRBICELRERD, No.5C A TAELX T\, BE

* [ RIAHAERTIERT : 600 IKEHE B4 TH6EI 5

# Gifu Prefectural Institute of Public Health : 6-3, Noishiki 4 chome, Gifu 500, Japan
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WabREL7 3 vipERBERDORKE L. N

A @R D% T RE DT R KEBROTIRIC
X D ?’?ofc.

2. XAD-2Hifgic X %7 3 viEOSHE,

7 3 VHEORE, SR, HhhUdAR/ —
v, R, 7 vE=7KTHE L XAD- 287
V=T A V) R, ABEKICEBRAE RN L
T pH2.0+0.1 & L, XAD-28&lgh 2/t 7 A%
75 (NEE2cm, BX28em) 4AR%dFi L, Rl
200~300me/5 ¢ 1004 2 B LIz, B L7 IV
WE, 12M NHOH Y% 200me & FWCask L,
NG (40°C) X v 50me & Lictk, HREEER
M AFT -7, I B 121002 24D 160~370m TH o
fo. 7 3 VIEOBRIFN AR P DB X -
to. K1 ~4ADSDBELIz7 3 vipEA D TE 4
#HEl~4 75
3. DEELAT I vHEOEBEFRDONE

SR O—ERE I VE -7 T RAARED, B,
B FANTMBSEL, FFV VA, YT A T
VYU s, 2 FYY N, $ vV, B, S0
ERHIT 7.

4, TIVHBEODFENIOS YT T T 4 —

st 10mg % 0.1M NH.OH B BRESHE, &
77 Fy 2 AG-25%FETA Lics 7 » (PIEE2.60m,
BEX100m) #EWTrvIa< 7774 —%T
7. PRHENE 0.1 M NH.OH ¥, s 30me/ s
LU, W0meson7 5 vavkeot. 777

2 VIZAIHEE (460nm),
KEOWEHIT - /0.
X Bz, 460nm, 260nm TR —7 %R L7 7
7 v a VIEOWT, &, KMnO.#EE, TOC, 7V
Aﬂfﬂﬁfﬁmﬁiﬁﬁ@wﬁ%ﬁot.THMé
BaeoRE, st ) vEBRgERE AWT pH
7.0 &1, REHEZEBRF Y v LAEEY HSBRORE
EEIW 300mg/ 4 Lix AL HERML, 20°C, 24K
HBORIGRETIT o 7.

RUEEHE (260nm) D

& R

KESHOREEA Table 1 1ok Lz, @EIL 1T~
0EDOWENC B - 1z, Bk Lk, BERSRPEL,
R L OB HIEIE N & D i, &
K212, 4FAOHT KMnOs 5B ENHRELEL,
Fla vy a, < 7Ry Y hEELBEERLTE
Dotz B3, 44, BB SIEWE UERED
HTAEBLNDDT, AEOKEEZF LY VA, T
) BN TR KR AR L.

XAD-2 HIEToOME L TBERBHIRA RN b
MREEORE, TR 3 VBEEMDARS P vER
L, Wi 7 3 viBETCHAH L LR LI

ARBOEBELEREY Table2 iR Liz. HWELA
SEORTIE, BB 2 RBRNTHROSHERENRL SN
ote. wVH Y, TR, ST A HAEE LB
3, 4B BB, REEORKE TS, WT

Table 1. Water Quality of River and Ground Waters for Humic Substance Preparation.

KMnO
Water 4 . | Na K Ca Mg Fe Cl HCO
Samplex | Color | PH  (Consumption (ng/ g)| (m/¢)| (/)| (ng/£)| (/)| 79/ ) (n9/.£)
1 28 6.4 8.9 2.3 0.7 0.5 0.4 | 0.17 2.3 7.9
2 20 7.3 12.8 | 12 5.9 | 10.0 3.5 | 0.16 | 11 52
3 30 3.0 4.1 | 49 1.5 0.2 0.1 | 0.31 6.8 |126
4 17 7.9 3.8 | 56 2.7 0.5 1.4 | 024 | 13 138

% 1,2 River Water; 3,4 Ground Water

Table 2. Metal Contents in SeparatedjHumic
Substances (x10-5mg/mg dry weight)

IS-I&II;lslégnce Na| K | Ca|Mg| Fe |Mn| Zn | Cu
1 100] 110{<1 | 80j1400f 6 3 1
2 40/ 80160 | 22 70,0.5 17 1
3 1100| 620/<C1 | 1408100 41} 17} 13
4 9100] 410 31 703500 27| 15 4

Table 3, Metal Abundance Ratio* in Humic
Substance against Water

Iélllllggtiznce Na| K (Ca| Mg " Fe Mn
1 5701 1600/<c50] 2000f 82000 61000
2 40 140 60| 60| 4200 1000
3 920/ 4100/<50| 14000260000| 41000
4 380l 1500 60| 500{150000| 2700

¥ Metal Abundance Ratio=(Metal in H.S./IL.S)
/ (Metal in Water/Water)
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RO L=kl 3, 4 D&BEFEN, FIIKD
BAOME LS 1, 21l NTHh o k. Bl 21,
Ty, Tou ) LEER, ROSOEEROMT
KRERENBLNT, D 3 BEITHRTRENTS
sz

Table 1, 2 DAELHH, 7 I VHEOEBEEHFED
BEAD, 73 vEFOLBEEIEKPOENICH
LTCENBOEEGE 50D 2B L, FELE LT
Table 3w L7z, &&BEDL, 7oaY, Th)Y
THEEBIT AT, BEEBTHLE, v IvDHEMN
7 I VBB OEELIIE ) 57z BB O T
VE, BB 2 ke R T A v v Y A EBRNT, 1
~2A —F—BNMETH o7z BB lOrvsm<t
77 i (460nm, 260nm )% Fig. 1icRm L7,
BB 2 ~ 4 i onTdh, IHFE UEHERAE BN
25, Bk 2 T, BAFAO~ 7 RNE B 201y
BEL7z. /e, WERoOEETS 460om & 260nm o
WHEDOC— I R LIZ7 77 v vk —3 L.
Table4 T 460nm WRO '~ 7 R LT T 7 & =
VOWEILE, $, KMnO, 4#E, TOC, THM £IF,
BEDMEER Uiz, ¥51L, REOHEHTT5 b,
460nm It B 4 I b D $8E & 0D A 3Rk Table b

e #§ B BT ] ANe.27

I N
\ (a) 260nm

(Absorbance)

Do

\

. ‘5\.
bt f—L '.c-o/ M T » ‘-'L‘o‘o-m--c-. —
20 30 40
(Fraction No.)
Emﬂ i\
£ . (b) 460nm
] L
=
&
502
\.
—-//-—-l-o-a-n/. \.T‘n.. - ..-’:,'..
20 30 40 50

(Fraction No.)

Flg 1. Gel Chromatogram of Humic Substance
(a) 260nm Absorbance
(b} 460nm Absorbance

Table 4, Measured Values of the Peak Fraction by Gel Chromatography

Peak Fraction No. 1 ) 3 4
\ 25 43 25 38 40 25 39 25 41
Abs. 460nm .450 027 161 .032 .039 .710 .023 .336 .032
Abs. 260nm 4.14 .259 1.72 517 .610 8.44 .183 5.22 .372
Fe (mg/£) 2.3 0.01 0.28 0.02 0.01 39 0.05 16 0.10
KMnO4 Consumption(mg/£)| 470 N. M.*] 210 N. M. N. M. 510 N. M. 400 N. M.
TOC (mg/¢) 150 10 115 30 38 170 5 150 11
THM Potential(mg/.2) 12.8 0.2 1.3 0.20 0.20 8.5 0.13 6.0 0.17

¥ Not measured
Table 5, Ratio of 460nm Absorbance and the Other Parameters.
Peak Fraction No. 1 9 3
\ %5 43 | 5 B 40 | % 9 | %5 4
Abs. 260
~Abs. 4607 9.2 9.6 10.7 16.2 15.6 11.9 8.0 15.5 11.6
KMnO4 Conspt. _ _ _ _ —
W<X103) 1.0 1.3 0.7 1.2
TOC
m(st) 0.33 0.37 0.71 0.94 0.97 0.24 0.22 0.45 0.34
Fe
~ABe. 60 5.1 0.4 1.7 0.6 0.3 55 2.2 48 3.1
THM Potential
~ Abs 460 28 7.4 8.1 6.3 5.1 12 5.7 18 5.3
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BENT 2 ELATH 7. 7rs, (Fe)/(Abs.d60),
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5, 0N EoERL BN, Fe £ L 460nm %
JBE L OBICIZEEN BRI & RR L

% %

SEDORKL, BATRLBNVAVOBELET
HANABROCHTRTS Y, #Hok 2 ZBRWTRKERE
ThDH. BEMN1T~30 &L g, 1002 D#K
5160~370mp L7 S vinEa BT E o 7.
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LB NTERY, SEOFREL—E L.
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Eﬁ%{‘]* LT\W%.

Erraw b 777 4~k AEHEIREAEE
LHEA U Th 70, Fie, BECHSTIRELL
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CHRE 460nm D ELH2, oL Ol
Bfehs, (Fe)/(Abs.d60), (THM Z:5%E)/(Abs.460)
HENTHREMT 2 BLACAD bDOREoTz. T
D2 EMS, HHELE 7 3 vEIZENORE Y b0
S r AR L. —F, (Fe)/(Abs.460), (THM 4
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FIRMOEEAERILE ML, REEEHIOEHE
MG RS, THR2ETH - . FRIMKIEGHK

DEb %0 - HEEL, Gal. ThY, 1984T, BHif
#£2 <R R7Y—=v7EHERR
HH| & R | REVE | e | 2. B
\mvwfc iy | TR | G
b o A OSIIRCHOIKC),
1977 12,189 14,068 86.7]  64.7
1978 25,901 28,326 91.4 80.3
1979 925,397 26,491  95.9 9o.>§<>
1980 95,795 95,746 100.2]  93.8
1981 25,327 26,884  94.2
B 114,609 121,515 94.3
% 48~958

EEEERGEEEDORERRC L 5.
R S Y A B e B IR AR R T RS Tl Diestic

B # # OB #W ANe.27

MEBEEFERD26%% Hdic. KTEHWDIL Met.
D121 (16%), TSH 0120 (16%) Th »7c.
EENOFREE, 1978 EELIE 0.25%, 0.46
%, 0.74% #1.7T1.28% & L#A-Liz. HEREAND
BREORLELOIE, TSH ¢ 0.24%, KTE
DY Gal. D 0.16% THh » 7z

FHR &I L CER SNk 701 4CH D,
95%DEINETH - 7z.
3. BEMEEZR AR & HRE N

BRI 114,609 D 5 BB ADBMEENFER X
. 173,300 ADERETH - /. BEZEORFIL,
T el VRIERW 3 A, REY R I VIRIER
W3 A, ERFIVIFERWIEA, #TF 7t —XMEE
6A, FLTIZVFVEERNE ATh-7. BlED
A7V —=v 7Y E 4,5 6,7, 8 KRLE.
RBEREOCKES, BADEMEED I H 8 AIERE
REEL 2 I,

7 === b VREESGO 3 ALL, $XT phe-

X5, nylalanine hydroxyase KIBIC L AH 7 = =—
%3 EREMREKEIE L BRERIERT
Tgmgn —— 1o | 1w | 1079 | 1080 | 1981 | BRE | m | R
Phe. 5 28 16 19 14 82 76 4 0.07
Met 11 13 14 21 62 121 109 3 0.11
His 16 20 20 14 93 93 87 18 0.08
Leu. 4 12 20 20 25 81 80 — 0.07
Gal. L. PUT 6 3 19 16 41 85 80 11 0.07
Gal. — | 2% 53 110 18| 183 5 0.16
TSH - - — 53 70 1923 122 5 0.2
= o — — 8 7 19 34 28 ~ 0.03
3 4 6| 117 190 324 736 701 35
B O R OE OB 39 go| 106 181 315 701
| i =(%) 95 94 91 9% 97 95
T 12,189 25,901 25,397 25,795 95,327 114,609
" # =05 034 02 o046 074 1.98 0.64
F72 L. Gal. DREIXIIT9412E inb, TSH Oz 19804 4 A 75506 L.
F4 7=l VRERNORERE
5 % mERE | B R & i
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Mt VIREE & BT &N,

FEYR F vV RE %\ 3 A$ 1A methionine-
adenocyltransferase KIBIZ X% » 4 = VITEEL#
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¥, b RFVVIIEOFEERL /57,300 A & £ED
REARY D Ehots. RWTRREROBWDILI vF
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1. BEEHBRTZOWT

KBTI, 4EEDQHE, <A A7V —=v
BEL T, RESRHERD 4% O # BEmEL
fz.

g, Eakml, 1979EEIX 100% % LE
ofz. ChUE, BEYHESIC LY BRADOAIURRER
CREASIH -2 EENELDBND.

2. BMER I UETREEEES ORI

AREZRBNTC, <& - A7 ) —=V/RETHERE
NS FERBESEREEOKRERIL, £EDOHER
HI VB, ERERBREESCHETSE, 2E
OREBELVIEL, 7 vFviEd, BEEL7 vV
EEDFHERELLEDEREL VIR o7,

REZT, FEICLD EZNE BN, 1980EE0HE
BRI o1z, UL, 19794 12 BhBHRA L
Paigen (B2 X 5 Gal. DOBEMEEIEM LI &L,
RAeFEOFBRICENFRIFBRIN - LD L
Bib., binkic, REFEOLKWE - RFY
VRS OB R R EE S LICRB L, HEMD
REATT 72 1977 FED 1 ARBRNT,3~b ALK
BRI,

RIS B, EREREZORREITEIES /e
A, M X Y BEFERECEORLNASH A A bo
Jz. BIZREBOSH o7 7 = ==~V FVIREEE E
AFY VITEDMBAREEEL, 7=~V
FREEVE S, bk, GEES, JUNHERCEWERS, ©
AV VIERHE, BE, AMHESRCECERZE
Bz,

RIRPNCINT b, BMEH R I OEREREEED
EEEH, FHRETE REBXCEHWMERSELI
fz. L L, REBENDRL, £k, &LOFRFEO
FEBRPINNT ERBRF S & ORE AT, H
RSO HlgsiE, SB0F — 2 OEBEFiohidudl
BT,

ABICRWTEREING, ¥ 77+ — AMEREE
& e RF Y VIER, £EOFBREELENLLI.
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DRPRERD HH, RETIH T - Tkt 77
b — R MEERGEE RSB ORRE L D EWERED 12
& LT, BAOREENBIRLTShd L.,

AR NTe AF Y VEIEDR 7 V) —= v 7 TH
RENI=%H OBt#L, —@MEoBe XY Vi
EBMTRNA, TNbIX, X7V —=VI7RETI
v X F O VIGE & OEFINTES, HESECLEY
WxE L. £EEHORC,—@EDORL X5 IV
MEDEFNTWAHRREME S BB, e XFF Vil
FEDOFRTA WS ik, —BEOFHe X+ Vil
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Trihalomethane Concentration in Drinking Water in

Gifu Prefecture (1)

Masakatsu KAJIKAWA*, Hiroshi TERAO*, Yiki MORISHITA¥,

Fujizo YAMADA*

KEAFD T Vam 2 gy (THM) & TKBICk
1+ THM #sieownT Ofsn (64 3 A 25
B EASBEEER) XD HEEEEI M THM
DERTHMEE LT0.10m/2 BT b, HlE
BEh~y FAR—X - HFRI7uw 177 78ICIDHZ
LTI s T, ErAlREEEGRAE 4 B B RS TS
T LI o TWD, BRAESTCIC RIS E BT K
BRI S THM OFEXRE LT TW52,
Bl & X BAAED 5 b THM BEDR Il &R X
OAKAR 10 G Lo 4 A i &L, F4EHD

&I UHE

HEOHRENEEOT E T THM 15 0.081
15/ 0 AR L, bR T o 72 OB A 16
2 (OkE), WWT0.010mg/ 2 L& hs» =M g AK
VA DI, Hi7elE LA D CIAD
PR B T TR RS LAkl (S_EA) X
CIAARL0BLLEDG, O, KitiLkiinz =zt6
MRy Lic. SUEISHNIENS T LCREORE, B
& THAEBLNHMAS6ES A, 84, 118, 514
2R & L. AR AR = & THM Mg

N, RRAERALES > DTS
THM REAATL @RS FOMBERIIDTHR 70 %2 BN BEREORMICEN 4 7 Hi &
wYe. Ute. iAo b & T 52 Liz. THM
®1 B X« o X H
& = A ) N E é@gﬁé?fi/@iﬂ)ﬁlx
oW A| AERIOEARR ; E IR g/ 2
064E » ~ DbDI4EPGE ~ 2+ DLIEIBGE  + 2+ bTE
55 88 114 25580 8A 118 28154 84 115 2A
ogﬁggzkf%%AEEﬁ%}ﬁ) BHESHBEHEER-TE 14 50 12 14 1 3 0 2| 83 19.0 6.9 8.3
M 5 ok g K, BESESTEERSW 7 10 6 31 0 0 0 0| 4.0 50 3.3 1.2
&N 2
Sk RIEIRT A>RE ST
sk ok o BRICA 1050 16 4 83 2 1|30 49 21 15
GE & MlkEAk MEOH 0 0 0 0] 0 0 0 0102 01<0.1<0.1
OF 7#& MBHEFKA WEDOH 0 0 0 01 0 0 0 0] 0.1<0.1<0.1<0.1
Kl & #MTFA Eo% KE 0 0 0 0] 0 0 0 0102 03<01 02

* I RIRBE A 220t : 500 BB —~G4 TH6HI &
% Gifu Prefectural Institute of Public Health : 6-3, Noishiki 4 chome, Gifu 500, Japan
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iﬂﬂ%ﬁﬁ%ﬁﬂ@*ﬁ%m%‘lzﬁiﬁﬂﬁ%ﬁmiﬁds%‘@%@"ﬁﬁ%
e o Te, BREHFROKIR, HARFRNEERLIZRL
Fo. THM O£ EBEED L HEE, By vy
URARNTL e (Klglnm BEE SoHEitEEESs
HEEHRDFELK 572, THM DAy FRAR—~2R
BRIUVTRI v 79 7 DRFERDEED T
A.

RATVPARER

OB« 100me

HFRrwm= 77 7FEAR: 1000s

122me

1 FAMSTE ¢« B G C 4BM-PEE

AT A vYavyDC-H0 0% wey s W
(AW-DMCS)80~100 2 v =, &3 %
X3m, ¥TFRAHT &

HuHig% 1 ECD (83Ni)

A1 KifE 100°C

R HISRE R  200°C

Fy U7 —HA:EHR

. WiE : 60m¢/min.

B & |
%1 T R/IEROFEAROBE; WE, KMnO4 HHE
Lz, OfktoemEiz4mEE LI0EN ER2RL,

19

iz 8 ADBERBLE L, KMnOs HEES 8.3~
19.0mp/ 2 L75 - Tk D, BERKSHRIY.0ng/ L
HEREE R CREEA R L. MiikomE:3 ~10
E, KMnO, M2E 1.2~5.0m/2 TH b, Ofkghe
R 8 Al 2 BAMED »7e, S kit 4 ~50

B, KMnOs E%E 1.5~4.9m/2 THY, Wihd

SBIEL2AMNMEN T, E-EBELIASE, 8
B30, 11BANEELEI 7. G, 0, KEKkDtE
0T KMnOs 5BED 0.3m/ LT CHD, B
KR T & OBELIERD b » 7.

Bk, KMnOs §ERBOE -0, M, S
TR O AR ORTHMEER 1O THM £k &
BAAT HKIE, pH E, BEEBRELR2CRLL.
Offtniad THM MAENE, kg o i i3k
AL, ARKHMEDER T HEH T8 AORE
0.163mz/ £ 752 B RE0.048mp/ £ O HH Z H
D, AEMEEHEE0.085m/ L Thote. KIBILEA
DWPCEBEEL, 2HDLICRRETHD.
BEEESIMoA &k L T8 A i 0.08ppm & &
Moo, MESKOG THM T 4 AKME O &8
SEHET S B oBE 0.02lm/ 255 2 B DHRE0.004
mg/ £ DFHEIcH Y, FHTFHEL0.013n/£ Th -
Jo. UL, Bki&A, Covd[EE b0 2 S
Ehniy 5 ~10fBE b o 2. 20 2 7 OB IAHE

£2 MKBAEDR ) Am A2 VIBE (BAROEBE, KMoOJMEROE KK

[ swrvrmszvmmm/e | &k B °C| PH | B H K K pem
W SR |~ | 2 | 5/ & TBIeEs |7 i |7 PiAE o6E | 2 | 72 | bl&
& 58 | 88 |11A | 2R |'#iEb BI8AILLAI2AISAI8ANNIAI2AI 68 1873 [11A | 24
A 0.067| 0.165] 0.055] 0.034) 0.080(14.0{22.0| 9.0 3.2/ 7.9/ 7.3/ 7.2/ 7.3] 0.3} 0 0.4 0.15
omat |B 0.069| 0.153} 0.056| 0.058 0.08417.027.5(14.0| 7.5/ 7.4 7.3/ 7.2/ 7.4 0.35 O 0.25 0.6
|| 0.061| 0.174) 0.091] 0.044 0.093(17.020.2/ 8.7 7.8 7.1/ 7.4/ 7.1 7.4 0.3 0.3} 0.3<0.1
B ® |D|0.071| 0.161 0.050| 0.055( 0.084/14.0121.8|11.4 5.0/ 7.2| 7.3/ 7.5/ 7.3 0 0 0 0
ffé 0.067) 0.163] 0.063| 0.048} 0.08515.5/22.9/10.8( 5.9| 7.4] 7.3 7.3/ 7.4/ 0.24/ 0.08 0.24 0.19
Al 0.040] 0.026] 0.017 0.008 0.023|17.325.6/12.2| 3.8/ 9.0/ 9.1} 9.0 7.5 0.2 0 |<0.1| 0.4
MiEs |B 0.005 0.008, 0.003| 0.001 0.004(16.0125.0/11.3 2.5 6.7/ 6.8/ 7.0{ 7.1} 0.3 | 0.2} 0.6 | 0.6
C| 0.036] 0.022} 0.015( 0.005( 0.020(15.8/25.0(12.5| 2.2 7.6/ 8.9/ 8.4/ 7.3, 0.1| 0 |<0.1} 0.5
A& i D[ 0.003 0.004 0.003( 0.001| 0.003[15.0120.5/10.5 2.5 6.5 6.7/ 6.9/ 7.0 0.4 0.3| 0.7} 0.6
E 0.021| 0.015! 0.010! 0.004] 0.01316.024.0|11.6| 2.8 7.5/ 7.9/ 7.8 7.2| 0.25 0.13] 0.33 0.53
|A]0.003 0.003 0.004 0.003( 0.003)17.825.2/12.8 6.2} 7.1 7.0/ 7.37.20 0.45 0.15 0.4 0.4
S Lk |B 0.005( 0.005] 0.004] 0.003] 0.004/17.8/25.211.1| 4.2/ 7.2 7.1 7.4/ 7.2| 0.25<C0.1| 0.3 | 0.3
€| 0.007 0.008| 0.006| 0.004 0.006/19.0:25.0[10.2 2.8 7.3 7.1| 7.4 7.3]<<0.1| 0.25 0.4 | 0.4
E D] 0.004 0.018) 0.011] 0.005] 0.010[18.024.7/14.3| 7.0| 7.2 7.0} 7.4} 7.2| 0.3 |<<0.1| 0.25 0.4
51 0.005] 0.009] 0.006] 0.004 0.00618.225.0012.1) 5.1 7.9 7.1) 7.4 7.2| 0.25 0.10] 0.34] 0.38




20 B % BT W MNe.27
£I BARKROBY Y v & VIEBE BKARL0E AL DK
mor Y o~Nm o Aox v B OE ng/ £ & 1§ ¥
5 % 5 A » 8 A s 1A | 57# 2 A mg/ £
G k Xk # 0.000~0.002 | 0.000~0.002 0.001 0.001~0.003 0.001
O Lk %k M 0.000 0.000 0.000 0.000 0.000
K k % # 0.001~0.002 | 0.001~0.004 0.002 0.001 0.002

AEBINTED, pH EiXfho 2 it b4 EE
LE<, BEHEI AR L. KRIXOKEREES A
B, 2RAEL, e & b » TEREEERED 8
BAhMEh o7z, S ko THM #EE 8 B0 0.009
m/ LB 2 R0 0.004mg/ 2 THY, 8HEHS 2ZA
AERNMER AR Lic. KL BRBHEEOBMIO, M
AR, KBOEL kB8 AICEBEERNMET TS
fHEA R Uiz,

=3 IBAARIOEL EDG, O, KLEADKR
Kok THM B4R L. G, KE&koii THM
HEEEIE 0.000~0.004mg/ £ OWHEZH D, AEHTHIE
bk 0.00img/ 2, 0.002mp/4 Co o7z Obakik
4 EOFE & SMHBERLITTH 572,

% %®

Ofktitofs THM e 4 MEFHE T, 0.085
mg/ £ aﬁﬁgfﬁlﬁf@ﬂ‘ao 10mg/ ¢ FCIITE Lind o7z
B, BUERD 0.081mg/ £ LRBCE o7z, K8 A
i 0.163m/ £ L EEBEL R Lz, Zhud B KD
tae50RE, KMnOg P28 19.0mp/ £ 237 X 5 'R
KOBEEIBENTE L Rolokd LBLOHND.

:

#THM
mg/]

40°C

3 5 10 H

E1 THM =588 & KB ROEERIOBIR
(B« 16~12ppm)

FIo4E 4 BOREIS L ic e i +5 L8 THM BE
RAKIBAEL, AEEEELS V8 ACEEERL,
KEAMEN 2 B RELY R Uiz

OfKEED R A& FIVTIRES L7cis THM 4 g
KEOME (F1) IHBRENEL B, T THM
ERRBEDRMNAR LT WA, M%zk@ﬁ@?) THM BB
13 A BOEERE TS 0.013m/£ & § B OELE
BOETH 7. WA THE TS LE THM #
ERAE EL, BEEAEZRE OB WSAH, 8AMNZ
AXoBEWEAYRELTWS. #AKMBEA CoOR
THM BE A 2 ST B~ THED » oDk, Al
e X b pH 0 LANERE#EZ BB, S LKOK
THM BEEETHEC0.006m/2 TH D, LD
BERDOBENENC D3 BT, # THM BE MK
Motz BEOCBETRENT LBENE EHINT
WBZ & &, THM &R E 0REIL T AMLEIC
I VBEINIIDEELBND. TR THET
% efE THM BEIT OfkEh & MR KRR,
HEEEHIMEN 8 AlcE <, KiRAME 2 A RVE
AR L.

KERFPOK THM B E 1 — B, BE
KMnOy %E%f%ﬁoéﬂéﬁzﬁ(dﬂ%%ﬁ%ﬁﬁbci -
THREINDH, £REEYEDHKRE pH B EFE
B, SMSMe s SEBCERTD. SHET -4
EDHEEDND, KEOHELS &-IWT, THM #E
BN EREE D ERADM ool et
itk i THM BENEWES, BEERLE
BN B R LTS

T AREKEETAHG, O, KJ:%(@% THM &
B0 ~% n9/£ThY, SEKOFIEEDTELD
L, BFRETODE~FERE O T REKEL TS
Ao THM BERD W2 BTSN 5.

S EBDORENTHE » T, —HERES D 4 kA
LELAFDOFHELTT »7-. THM BBHEEATALL L,
FEEOKETIZOHMEAM I & LTEEIL E
KMnO, {H%E 5mp/ £ m%uxv«w@ﬁmm@{f
50, TOWETEETHIME K OK THM OEHM
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SESEAS0.013mp/ £ CHHZ Ehb, BT KE R
DR THM JRE 48 EIEED 0.10m/ £ % + 41T
THAEFHEIND. 2T THM 0% ##kE IR
3 THM #BEOEBERICAE 1 B 3 4
O THM BEORRIITSIBEBETE 5 L Bbhs.
{8 L OBt D\ CIE4EMTFHE <2 THM 0.085mz
/£ LV BB D, 4% 3 8 X £4ED
THM JiESic X AERNEENS.

E i 3

RSB & ¥ LR RREF T ARBEEFH
SENEEBC A UE T, AHEIIEM6EE

21
REFREO—TT L 570,

X 3

D BIEE FTEE HBE LEATE: KR
BicRIF B KEXRFDOF Y rm 2 £y (THM) #
BRoWT, RS, 26, 77~80, 1981

2) BB LR KRR « HAb0E~04EE LR
HRAEERE—ESE 1976~1980

3) E&4: TRECIRITSF Y m22 ARk
HEFBEIEICOWTY, 1981

4) B KEEBCETES, 1978
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Determination of Salicylic Acid and Acetylsalicylic Anhydride in

Commercial -Aspirin

Yoshimichi SAKAI, Junzo IMAI, Makoto HIBI

F L &

ARG DR ERTIC L 0, EBICHR D ENS,
OEEEL, SEFICUE R HRBRIRE ORI
SiFbhiz.

L L, ERIESWTEBRREZHBCTHNS X
5zt hE T, MMOTBRIBENLELZL BN
5.

FECIRBRTE, BRI A AERSOEHE
REERIE L, BBRBRECKELED BT 5720, B
FOB64E T 1 R CHRAT A RESONERE L RIET
B o7, NHRERKIZEEHEOREDORIIC
Yo TREETARBENDSHLDE L, EEILT
A€ v (ASA) 2EE Iz,

ASA I, b%m@@%f%mmﬁﬂéﬁﬁ Y
%W@(SA)aM@#ibé

Fin, ASA HITIERMEE U THEDOREKT A ¥
uv(AﬁoﬂﬁE?é%@ﬁ&b,cgmﬁﬁoﬁ
EEMEMECH DI ENBEINT WD

bibtud, BIFoREME HVhIRRCHTS
WERBOBEANLD, ZhBBEEDOEBLITETS

ZLIEHROBHILEEL, WELLDO THRET
%

WESEUHE

1 & ¥

564 6 ~ 7 B I SBRIETE & b IXE LicBis S iR
% ASA 38k, #1107 Don HRERRIE Y VIT
IRE L, BEFEFCRASNILDOEZDEEY Y
BIENTF v — 2 RICRE LIIE L. IREHHIRA
ECOFEIRIIZR LI ATCh ML rAREL

7ebDbH o7z,

HiEiA : BF (JPX) B—564E9H, A7 w=
V7571~ (GC) #5741 H, ASN—bH742
A.

2 B ¥

ASA EHsE,  BF ASA BRVE VI D EREE
2 A& DB L7-b (mp. 135°, JPX #:¢100.0%,
GCTSA(.08%).

S AREHES, : BIBRHRS Ax A V¥ Y L D ERRE
2EEDE Lichd (mp. 157~159°, GCTlE~—
7). N

ASN fE#g, : H, Bundgaard HOHFHEI L » TH
B L7z. (mp. 83.5~85°, #E/mw~w}+rF7 4 —
Tl A#y b, WEERCRE - CRIGLAL &, BEIQ
=725).

NEEER (1.S): P-v Fu ¥ vyREERL-7
gz X7 0.8F K wu kv aRMATENL
100me &3 %.

a—Benzami;)iocinnamic acid @+ TV v &3 1 H.
Bundgaard 5OFEHEIC X » TEHK Liz.

FOMORIET TN CRBEEE A ER L.

3 W w F &

1. AS%

a) JPX %{fﬁ%li

b) GC#

ASA 0.2¢%8Y,20m» X7 7 A2l Ah, 1.S.
ML TCENLERE TS, 20 1 nbah HREBREIT
AMN, O-bis(trimethylsilyl)acetamide 0.5m %
%, 60°, 1o/fom# L, BENEHET5.

BB 2 4l To%, ROFKBETHAI B M
77 4 —%F, NREEREEIC N T 5 ASA OF

* e BIRES AR : 500 EHH B4 THE6HEI S

% Gifu Prefectural Institute of Public Health : 6-3, Noishiki 4 chome, Gifu 500, Japan
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oAb T4
— R R, FIRICEE LS o i B D RRb UEBR
ASA BRERDD. Bl (] PEaBR<) OmMEIRELE-1
G C 4t R L.
SE : BE GCACM-gE /7 u<y /<y 7 C-EIB
HFR:3% OV-1T (ymEY VT W AW- ®1o& WA R
DMCS) 100~200# v %=, 3mex1500m (7 2) ASA (GC) | SA (GC) ASN
&Acﬁgfzoo:, 57 MRE :,150_0 T s -
;ﬁtﬂs:sz.zoo , ¥x Yx¥~—HFR: N, 60me/% 9.9 98.9 29,1
C T 9.8 102.9
GC& 100.2 98.0
ASA & R, 100.7 98.4
3. ASN —
R O W G, on g?ﬁo o 92.0
cV% 0.15 0.45
ASA, SA :j@¥ ASA 1T SA %#1.3% B
ASN : 3% No. 251 0.002% &AM
=2 W O E &% &
No. [AA A| wAmass | ASA% s 2\as ¥ o mAs A A Az |_ASA% sAas¥
JP | GC JP I GC
1 15412 | 5002 100.1/ 100.0[N D] 0.002] 20 | 154t | 25 100.0 100.0| 0.2) ND
9 |56.5.22 | 5009 100.2 100.7ND| ND | 21 | P2 | 5009 99.3 97.0| 2.8 0.001
3 |55.8% | 500944 |100.1 99.7|ND| ND | 22 | 204LI41 | 5004 99.7) 99.8 0.4 ND
4% 546 500# %A | 100.3 99.5ND| 0.001] 23% 28 | o 9.7 98.5 1.8 0.002
5 |56.1 | 507#A | 9.9 9.9ND| ND | 26 F Tyl F o | 99.6 9.4 0.8 ND
6 | 54.12.19 | 500#%A | 100.2 99.7IND| 0.001] 25 | by S00FHA | 99.9) 99.6 0.6 0.002
7 | 55.3.17 15009 | 100.30 99.9ND| ND |26 | & 85 |500#%A |100.0, 99.2 0.3 ND
8 |54.12.7 | 500¢#25A] 100.2 100.1 0.2 ND | 27| & 89 |500g%mE | 99.9 100.5 0.3 ND
o |55.10 | 500##€2A] 100.4 100.7ND| ND | 28| & 85 | 50098 | 100.2 99.6 0.5 ND
10 156.3.12 | 5009 845A| 100.3 100.0[ND| 0.001) 29 | K 8 | 500#%8 | 100.5 99.8ND| ND
11 156.3.2 | 5009#A] 100.2 99.7ND| ND | 30| & 8 | 50098 |100.4/ 100.3ND| ND
12 | 55.5 500 100.2 100.5\ND| ND || 31 & 8 | & W | 100.4 99.9) 0.2/ 0.001
13¢ | #3415 | 5002 9.7 99.6 0.6 0.001| 32 | & B |5004#E4EA| 100.1 100.1ND| 0.003
14 |53. 500 9.6/ 100.8ND| ND | 33| & B |500#%A | 99.9 100.2[ND| ND
15%) 502> |2 .| 9.5 95.31.70.006 3¢ & # | & % |100.1100.6ND) 0.00L
16 | 54130 | 5002 100.1 100.6] 0.3 0.001) 35% & W | & 99.6) 99.5 1.4 ND
17 | 40. R 1002 99.9] 0.3 0.001] 364 & 85 | F B 9.5 99.0| 1.7] 0.001
18 | fouByp| 00284 | 1002 9.30.3 ND 37| & B3 | K 851002 9.5 0.1 ND
19 (10411 LRG| 5002 99.8 98.8 1.2 0.001] 38 | 404/ | 29 9%.4 —| — ND

ND : Not Detectable (SA : <0.1%, ASN : <0.001%),

*1 2= J ~ B, METNTERA-r—, — EET

B : W $<0.05%
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MBI, B b RFT REMETES S
DTH -7z,

. ASA DfiERERiE-21ITR L.

9, BAEA BRERICEFINTNDLDIL6
B E i o . REEDOLOMRI2ME, & BMIEAR
Gl BMRI0EN R - THBEDNRIHTH - 7.

ASA &8k, JPX 0OFEH#E99.5% il in\nb O
ik, TPHETIZ24 (99.3, 96.4%) D HTHhoTo
2, GCEHETIREHFTH-2. 5H96.4% DHDIE
HEEND I dBlE Linho 7o,

¥72, SAW JPX OFE#E(0.1% %1825 b D19
# (60%) HFEL T,

TJPHEGCHILYD ASA SBDERIL, GCH
{LASA LSARXDPZER L TWaA, TP,
ASA - SA%diz ASA & LTHIE LTWAZ LK
L5LDEBhbis.

AR L DOBEETLS L, ASA, SALLEAR
AR BN E A B 2 DEIBWEBEINE - &
DLTWwWe (FE-3).37hbb, BARLE RBOBR
BTt ASA XTI PH GCHLLHEELYEZD
LD SHNT, SATIIERE2HHHLODL
O BRENE D o 7.

LoL, SR EECHEEITIE, GCitk% ASA
PRI 6 4 (B5%) 28, &7z S Al _UhEEES
BT/ 104D Rig-ssodfiziz, SAMR2.8
BT B S DHRSSAM, 0.2, 0.4% & g s
WhDbHEBNIZ &b, EEETTRL, RED
FEBRRESFETHLDLEZLND.

ASA Y, RIEFFEORBCETE Mk 3 41
Wg;@i%%ﬁ[ﬁi%ﬁ%%ﬁo’w BIcBIRHDO—DTH
525, SEIOFEEND bREL UTLORAMEIER
INDBEERE otz Lichis TEEIL, WA EE
SR in BOCE FARIRREF D X b —F OFT B FRE AW

®-3  WABREHK S BREERRY

\T ASA s A
%
By TP |cc

~4 | 0/14 | 0/14

ASN

2/14 5/14
(0.2~0.6) [0.001~0.002)

2/ 2
S~ (0211720 3l
10~ 2105/ 9| 9%

B 0/12 ] 2/12

2/ 2
0.001~0.006)

5/10
(0.001~0.002)

6/12 4/12
0.2~1.7) |(0.001~0.003)

* %ﬁf-"?ﬁ, e (ASA :99.5%, SA:0.1%
ASN : 0.001%8)"

Iz # B B 8 Ne.27

BEELEZBNS.

ASN 12384 16 (I B Gl d 2 2R 3 7.
ﬁ%ﬁ/\@)j!) & DRGEMITTRD Bvindo Tz,

FHESIE, 20 BD ASA 3 X% ASA A & 447
L, 7#ic0.001~0.013% D ASN %##BE LTW5.
FD5 b, EEOHMENSE2HDH (0.001, 0.005
%) B LTWAB. SEDHLNLNOERR, FELD
A~ L7ckER X D MR 2B . ”

Efo@E ik 10 ﬁJri?()? & (0.002~0.081%),
6 Bl 6 41 (0.002~0.020%) :#BEE, &BKAE
WEFEI S 2L D, S OERMMTCRRT DD,
BROBHDHEZATHB.

bz, ASN MHuEEEmEIZE LThH, ZOfF
FEIREHEIN TR B, SEELNHEE
DFHIFSBOMENT & ol B 7R,

¥ & 8

HERETEHD ASA oD ASA, SAR LU ASN %
e Lz,

ASA &8p JPX H#E 99.5% o\~ b DU,
JPX B CHlE LB 413380 2 DB TH » 1oh3,
GCETIRSHTH » .

Fiz, SASEN JPX H#0.1% %82 5 bDiL
STEF19FIT b L.

ERNC R BRE bic» Tk, &tF, HRORSy
& RS OO TS OTERIBEIWE & Bhih
B.

ASN (X BETIES 525, 384k 16 ek X
fo. ZOWEOERRES T OBRIIREHIEINT
WiRAS, BEROBERNKESL B 5.

BB 272 & & L7 B AR IR A RE EEH
Y|V R et YA US- 3

3 3

1) Sgdesk - IiEg 1455, 1960428 R10H, ks
56%, 19794£10A 1 H (—#EkIE)

2) Kelly, C. A.: Determination of the Decom-
position of Aspirin. J. Pharm. Sci., 59, 1053~
1079, 1970

3) De Weck, A. L.:Immunological Effects of
Aspirin Anhydride, a Contaminant of Comme-
rcial Acetylsalicylic Acid Preparations. Int.
Arch. Allergy., 41, 393~418, 1971

4) Bundgaard H. and Bundgaard C.: Spectro-



BB b7 4

photometric Determination of Microgram
Quantities of Acetylsalicylic Anhydride in
Acetylsalicylic Acid. J. Pharm. Pharmacol.,
25, 593~598, 1973

5) JE&E: gTREARERS BEESRHH
&, 1981448 1H

6) Galante, R. N., Egoville, J. C,, Visalli, A. J.
and Patel, D. M. : Simultanious GLC Analysis
of Aspirin and Nonaspirin Salicylates in Phar-
maceutical Tablet Formulations. J. Pharm.
Sci., 70, 167~169, 1981

7 HEEET, HHEE SwAlkE TEM L
#HE K7 AV vB LU COBAFROEKT A
vy vk, RS, 35~38 1977
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Q) [Ei : REEOMARICETSE, EHOHRE
B LA DI W ESEE, EIEHsE, bR
FOBERARLEET DM, EEEErEg 1665,
198049 B 268

9) Ali, S. L.: Application of Gas-liquid Chro-
matography and High Performance Liquid
Chromatography to the Analysis of Trace
Amounts of Salicylic Acid, Acetylsalicylic
Anhydride and Acetylsalicylsalicylic Acid in
Aspirin Samples and Aspirin Formations. J.
Chromat., 126, 651~663, 1976

10) Spitz, H. D. : Analysis of Trace Amounts of
Acetylsalicylic Anhydride in Acetylsalicylic
Acid. J. Chromat., 140, 131~133, 1971
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Hygienic Test of Synthetic Resin Food Utensils

and Container-Packages

Akio OHE, Ken-ichi NAKAYA, Akira SUGITANI, Fujizo YAMADA

& L & (C

BRI EEEMT 55k L ORBEICE, 58
BRI ARBIEAERINTERY, Zhdbi&Ens
HFEYPEBRCBITTHIENFBHRING. 20l k
HEHIET B8, BLIE - I ED ¥ iF 8 Fizon
T, BEEERE T8 5 (BMA484E) LE17T8 (EH
524) CHfifbv=—EiflE (PVC) W&, EEE4HR
#9858 (EFI544E) TRy zFv v (PE), RY 7w
vy (PP), #7Y JFvY (PS) % A &
BEAERH 2 amt

F I TEEBE, HitcinBREREORMSIC L D
RPN C I XA BRI AR B s L VAR AR A
HWE L. '

HHE S UHE

1. # *

FHANDA4EBE & BB I IR D 18 X DNk L
T AREENSAR IOERERE (PSHIRKkE, P
E15k{k, PPRITHK, ToOthoBigM] k)
SRR A RE Uiz,

2. MAEMHHE

PP, PE, PS, ffx EEEERE IS O
BEEYEG L. $hbb, PPMAKIOCPER
ik, MERBRON FIv A (Cd) 28 (Pb) D2E
B BHBROBESE, KAEBREY, B~vr By
Yy AEBRBEOSEEDOHLIEE TH D, PSHE
v, LR S SEE M ERBROMER Y E A N2 7 6 T
HChsd., Fi, WEHLSEEICINE I 28 ko
PP, PE, PS WEIOWTIHE, HERRE LTS
R 985 OREEE SO (Cu), HE (Zn), =
yr (N, g (Fe), wv#v (Mn), 2y L

(Ca) & FIRFICHlE L.

FOMOMIRMEIL, FEEEERE 434 FOMER
Hieft, BHEBRO LE3EHEMA T =/ —V
LR AT AT FOR b THEARE L.

3. oWk %

PP, PE, PSHFOREREL, BEEEERE
RBEZREIN I FETHRE L. 2EL, HERD
Cd, Pb ED&BOWRITETWIE K B HIC X -7z
FOMOBNENROMEEE L, FEBERE 4345

CRENIFETRE Lz,
& 7
1. HEHRER
1. 1. HEFHOLE
PS, PE, PPROHEPOLEE MIDELE]
s L.

CARIVPb DR MHBRAMEBINCLD L,
P SHFD 9 Bk gtk (FALD) 5 Cd 23,
PPOLG 17 eiiih 3tk (X5, A EARA
RERY B Cd & Pb &k, PEMFED 15
REABIE Cd & Pb bBINd -,

Cd ¥ XU Pb O S 17z R a BRI A5 &,
EALSD (CA:17ppm) 2HREHE, ¥ 5 (Cd:22
ppm, Pb:39%ppm) Aiits, %% (Cd: 6lppm,
Pb: 2ppm) 258 s, XALAREK (Cd:Illppm,
Pb: 2ppm) MEFBTHoTC.

LL, ZHBHOBMER,
ppm BITF) WTH - 7.

Cd & Pb LADEBICIIHBIEEILND, RO
Ek D Th e 7o,

Cu iZ, 288tk ) H10kEk (10/28) TS
7o BHBOP PME AR ARSE,D9ppm, FEE

FTATHEERE (100

*  FEIE#ENZH 500 BRETHE @4 TEHGHEIF
% Gifu Prefectural Institute of Public Health : 6-3, Noishiki 4 chome, Gifu 500, Japan
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z1 HMEHROLEEBKRME (ppm)

No. S 4 #HE cd Pb Cu Zn Ni Fe Mn Ca

1 ¥ y - %K # PS| ND ND

2 & o ND ND

3 ) S A 4 % ND ND

4. iir} 7 ND ND

5 £ 5 2 ND ND ND 140 ND ND ND 45

6 | F 4 48 KR 7 ND ND ND 15 ND 28 ND 30

7| B % & s ND ND ND 1 | ND ND ND 2

8 E A &5 D s 17 ND ND 61 ND ND ND 8

9 vy 7 ZAGEE) + ND ND ND 7 ND ND ND 3

0| % % A H# |PE| ND ND

11 Y —2 (& z ND ND

12 Yy a7 — () 7 ND ND ND ND ND 1 ND 700

13 i} Vis Im % ND ND 1 69 ND ND ND 55

14 | & % (1K) P ND ND ND ND ND ND ND 28

15 i 5 (=) 7 ND ND 6 110 ND 1 ND 64

16 &% 7 ND ND 1 3 ND ND ND 12

17 | » & O % 0 s ND ND ND 210 ND ND ND 6

18 T % ¥ 5 & Z ND ND ND 1 ND ND ND 2

19 x F  F - 2 ND ND ND 1 ND ND ND 64

20 | RAMHEXU A 2 ND ND ND 8 ND ND ND 210

21 Y e T () 2 ND ND ND ND ND ND ND 630

29 B/ (HER 7 ND ND 63 2 ND 1 ND 110

23 v—pRy 7 A(E) p ND ND 4 1 ND ND ND ND

24 vy 7 () 2 ND ND ND 2 ND ND ND 2

25 7 ¥y v & #% | PP | ND ND

26 TARY )~ WEKER % ND ND

27 Y = 2 (AR 7 ND ND

28 FYF -1y 7 Z ND ND

29 | S M O ORED o ND ND

30 | F Y B % ND ND

31 = v 7 2 ND ND

32 Y=y = T —(CRE) 2 ND ND 3 ND ND ND ND 39

33 X 5 Z 22 39 1 140 ND ND ND 59

34 R - 2 2 ND ND 1 180 ND 4 ND 5500

35 X % 2 ND ND 1 130 ND 4 ND 5500

36 | # s % 2 61 2 ND 33 ND 29 ND 120

37 AL ARB ” 91 2 19 59 6 32 1 220

38 V=Y e T~ ~ ND ND ND ND ND ND ND 33

39 | v F 7 ND ND ND 130 ND ND ND 29

40 R — v ” ND ND ND 160 ND ND ND 31

41 Ry 7 ZAEE)| 2 ND ND ND ND ND ND ND 48

ND": <1ppm
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BRfED P E P E8H: 5 63ppm 2V &,  FOfth
1%, 10ppm RiliTh - 7=,

Zn ik, 22/28 Hiah, ZOYHENL b3ppm, &
BEILP EMObL XU 210ppm TH » 7.

Ni i, 1/28 G, PPHOEAMABRBZOHRES
n, ZOEIX6ppm TH oz,

Fe ik, 8/28Mish, ZTORHMEIZPPHOXA
T AVREROD 32ppm Th o7z,

Mn %, 1/28C, £ARAESE (lppm) 2H:HDAH
Bl E N,

Calt, vy—nwRy 72 (&) R o $TXTD
BAERLBBRIEEN, FHEL 48ippm, REHIZPP
MDOR—EXBD5,500ppm TH 5 7z,

1. 2. BHEFOMEREMERS

P S 85 9 Mk OMABHERS O STHEL R 2 TR
L7z,

Pz AR B LA (11%) b, =Fs
VE VI I RE A 8 R (89%) 4B, iso- e
RVEVEBIO n- 7w v vEviY, #0Fn9
Fefkep 5 #tk (B6%) b EINAZ. xFrvvEs
7=k Y RETNTBRE N, TSR
SOSHTEIX, 2Fvve/<—1,07lppm T
S EAEL, KT 243ppm DTF R Y E VT o
fo. A 3 BIEDOHEFEMR S OSFHEDOFHEIL, =
FARVE/ID 1 F~Z— N EENRETH - /2.

L L7eih, SEEEE LcP S MR, 3T
Rt (&30 OEY¥EE (6,000ppm LIT) iz

e #5 B R ANe.27

52 R D3~ THoHME (Pb & LTlppm BF) 12
e L.

2. 2. EREEY

BEEIE, EARARBD 9.5ppm T, FHEIK
3.3ppm Th -7z, LaL, S2HEDTRTHYREE M

(B0ppm) LIT CHMIZES LTz,

2.3 BevHVEELY YV LEEE

BEEL 7=/—-VvEEHLed Uo4.9pm
G, FHER0.6ppm Th o7z, LozL, B2RREDT
ANTHEREEME (10ppm) LT CHABESE LT\,

24, 7z /= NVERNVMETNTFEF

OO (77 VVBIIR6REE, 7=/~
fed ik, BV H—Fx—b 1K) 811 KET
NTABRBTH - 7.

% %®

LREIEMNESEF L, Cd & Pb ik s s
@I:*J‘%%Eﬁ]%?&@ﬁ (EED & LTHEWLATWY

£RI8ECE, AW DOC, Pb LIt 100ppm
HFICHHINTHB. 2RO ORE Gl ie OBk
L LTERAE b2 0WDT, ER0ORDWLIE, %B<
cme%%Hb%m%@%%t?é_aw&éom
S AN,

UL Uisid, BEDIZLPEILB LD, &
BEEUR A RN L7 Jubl-o 5 EB0R <, MilEx%ad s
BanbdnZ L MEEENDER Lz, 2084,

BLOWEho 7. B3 A EEERH ISR A LT 100ppm DMEETH
2. BmHHRBR BEbhi, EEER O Cd % Pb ik, BIgFORE
2.1.85 & B ELUT¥ 10ppm 1275 Z & TEZ NS,

K2 AF vV UERHROERMERS (ppm)
. : _ 0 o - 0 E" % ~
Noo| B & | rway | XL |ROTRE 7o 27vY | BAEES
1 €U — & & 30 32 ND ND 877 939
2 & ND 426 ND ND 580 1006
3 A 7 - ND 159 ND ND 2729 2888
4 m ND 697 120 40 1434 2291
5 # il ND 420 210 84 1554 2268
6 FEFE KR ND 136 80 23 614 853
7 FLE G ND 162 97 45 679 983
8 E A &5 D ND 151 60 46 641 898
=Ry 7 R

9 R ND ND ND ND 534 534

S # 3 243 63 26 1071 1406

ND : <l0ppm
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Ui TS S ORI 5 Cd 17~91ppm.
Pb 3%ppm % &F T HHIEMS GER1) 1, ABL
LOFETHEAR L UCEEER 2 EH LizbD e
BEND.

%= 1 DFH4%E (No. 36) & X¥AMARE (No. 31
OPb&E 2ppm X, HHRFE 1 ppm ITEWETS
B EMD, MbhaDry— ik hETRER, b
L < iR EUR R F ORI MR S S h e
Db AN,

e 2, VB S Zn & Ca DERER X OMMSRL,
O 6 FELEBIC A TED » 2. Zn, Ca & 15ppm LI
FotgiE, B UTi20~30%iB4 S N D50k
SERDORAT TV VBT, RATFTVVBRAVYY L
2, HEEBOMBRTES, BEALECHEkTSd
DEBHND.

Cu 19, 63ppm & Fe 28,29, 32ppm % &G T 5
fetld (1) ik, A< Cd=R Pb LRAEDFLT
BEH L UTEBEEAEA LD HEINDS.

#£1dDCul ~6ppm, Fel~4ppm, Nib6ppm,
Mn 1 ppm %, Pb2ppm DFA & ERICHEEHLRX
TNz Db EIVR .

XA ABENSRENRD S BHEOEBDTT
PRI NI, Z 0TS < ORIfF B MERT X
DEEH XN BNANARBIETR BB A E IR X
n, ~Nvy eI nogee e e ULTRIEmL
BN DTH 72 &b, TOWMRIE, iR
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BEROSEHDOEBOIMBENIZSDTHS ).

P SHfROMERORKENETH DA F Vv /TS
<—7, PSUWEnLLIREINGZ L&, HFE
BADHbTFARVEY ERFVVE T =IO
3%(%2£K%Nfﬁﬁﬁmmm3ﬂéﬁﬁm,ﬁ
BERHHLSBDTND LIS THA.

E | ;32

TR & ¥ LR BRP R ARG EER
2E/ BERCERBLET. I oREORIUCHE
BRI BIRAALICIRBIB L &5

3 3

1) BEetaRfes LAafEeR &R eHst
7 BRI EEREHE, 3402~3416, FraREEHAM
kR, 1978

2) KBRS, NERE, FERRE: WETHRT 7 R 5
vy IV ETy 7, 8KR, ERASENE, 1977

3) ART : &%, HnhEOREEEO—HRKIE
CONNT, BREETY, 29, 647~669, 1979

4 EREZ, BE # KA B ASElF - ABS
KB R OEREE SR I UESRICET 55HE
BRoonwt, BREERE, 30, 280~283, 1980

5) i K B H—: AREIENARIERER
E(REFIbh4ERE), ERAIT4ER, 56, 88~90, 1981
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3-Aminopropyltriethoxysilane ¥ 7L ~ b
FHWALERET I voOBE I <Y T7 4 —

M Jesex, Bk Y IWEATHEF

High Performance Thin Layer Chromatographic Analysis of
Some Aromatic Amines on the 3-Aminopropyltriethoxysilane-

Treated Plates.

Mitsuyoshi OKAMOTO¥*, Makoto HIBI*, and Fujizo YAMADAX*

B, BEWksu< 774~ (HPLC) H,
WA L OTEREFSIEA 2 ElERE s n < T T 1
~ (HPTLC) H7°v~ FBf L, £ Db AFEA
¥ & XN T\w5B. HPTLC I, BREFT Y
A — REORBBOBIEL LT, A-~TVI T rE
FiakTRE LRI NoDh 5.

—F, WEEE LB L R B EBET I VAN
CoNT, 73/ (NHp) AE 7 v—VFr vk
HPTLC 3&EHINE, LA ERSDW.

HalE, HPL]C)J i NH2 ﬁ%@@%ﬁ?ﬁ?’ IV
W HLBEGERE, FOISE, BIORENLEE
B7IvELTH7FNMT I vERFlcE V)@, UV ikl
B ERE R IN DR Tosyl bk, X Sk
CRFEENEREIND 8- 7 7—;1/7? I VORI
3584 1. Mesitylenesulfonyl 1b3%: %4 CHEL
7z.

FUPRIC, SE, W R LT NH; 47
v— FEER L, HPTLC KX ) FDER L7 v ~
t DFFAM A AT

IR D SDORS, TRTRIEI RS
Wiz,

3- Aminopropyltriethoxysilane (3 APTS) ik
Aldrich #U% Fu~ic.

LR C-R1A /o< by JEEOERE?2
BEZ7u< FX% 59 CS-910 %Fﬁl«\f:.l,z)

NH: (3 APTS) LB 7 v — Mk, i S¥EFHL
TR L, RISz » TiE80°C T4 EIFEM L L
7z.
¥ e 4s\~C, HPLC Jil 3 APTS My U 55
NVOWRE o-, m-, p- =tu7=Yv (NA) » 5

Wizt SE S BIHICEE UC NA 28\, NHe 4H
HPTLC 7'v— +BIUGRMAE HPTLC v —t Lk
D NA SyEEZEgE#HE Lie (Fig. 1).

Fig. licabhd X 5ic, FEE HPTLC 7v—

T

’.OI—

Re

0.5+

0 1 1 L 1 O J
20 40 60 80 100 % Hexane
80 60 40 20 0 % Ethanol

Fig.1 Dependence of Ry on moblle-phase
composition (hexane-ethanol mixtures)
for nitroanilines using two different
NHo-treated plates.

O ———————muu O : o-nitroanlline (2 1)

O : m-nitroaniline (2 pg)
O == e O : p-nitroaniline (2 pg)
A : 3APTS-treated plate.

B8 : Non-treated plate.

* [RREBEEHERT 500 HEHHE—@4TH6ES S
% Gifu Prefectural Institute of Public Health : 6-3, Noishiki 4 chome, Gifu 500, Japan
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FTIE, ~Fyv-zx s~ VR 80:20Y/v)
%7, NA ® o-, m~, p-3 AE¥y FDHEEHTEET
BHoteht, TR~ VERNRELMB (60:40Y/v)
T, 1 2Ry PERDOBRTEE &, UK
LT, NHp #3 HPTLC 7°v — b LOKE Liz&5
#HTFT, NA O3xEy PEREUBETH -7,

NA OfE#uE, o-NA &\, 5bng—176ng D
#iF, m-NA oW, 57.4ng—183.7ng DHH,
p-NA &2\, 52.8ng—168.8ng D #iFH 1272 D
R#pER2S NHe 243 HPTLC 7"v—F L THLBN
#o. RBREERICOWT, oo, m- p-NA W, 1
Fn 27.5 28.7, 26.4ng Tholz.

B EDX 5z, NHe #L8 HPTLC 7'v~— MIHE
®’7 3 VEOBREYHENB—ERT LD & Bbhh
fz.

X ik

1) M. Okamoto, H. Kishimoto : Preparation and
Evaluation of N- (2-Aminoethyl) -v- Amino-
propyltrimethoxysilane—Treated Silica Columns
for the High-Performance Liquid Chromatogra—
phic Analysis of Some Aromatic Amines,
J. Chromatogr., 212, 251-260, 1981

2) M. Okamoto : Preparation and Evaluation of

3-Aminopropyltriethoxysilane-Treated Silica for
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High-Performance Liquid Chromatography of
Low - Molecular - Weight Aldehydes as their
Lutidine Derivatives, J. Chromatogr., 202, 55-
61, 1980

3) M. Okamoto, K. Ohtsuka, J. Imai, and F.
Yamada : High-Performance Liquid Chromato-
graphic Determination of Acetaldehyde in Wine
as its Lutidine Derivative, J. Chromatogr., 219.
175-178, 1981

4) AR, WERTE BEMKI e< ST 7
§ — X AREFOERE RV LT VT e FOYURS
#, SesEpsk 101, 378-381, 1981

5) FiANE, B B LERIE IR A/ vl
79 7 4 —iC X % 3-Aminopropyltriethoxysilane
WES Y 07 v EOBEBKRT I v OSBEEET), B
pians, 26, 43-48, 1981

6) AN, LEFIE PREL: RRPCERE
FTBHA-FTFNT IVEBIRB-FT7FNVNTIVD
S (GBI Fyafba-rTFAT IV, BT
TFNT I VOERR s aw 27T 74—,
{k2&, 25, 48-54, 1979

7) AN, LWEFR : Mesitylenesulfonyl {f
CXBF7FNT I VORBHEI v 27774
—~, semearsk 100, 460-465, 1980
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BRYLFESHEEE, Vol 55, No.6, 429-438, 1981

B €70 0P OBMmBORM L LT, FEXIEO
BRI LT hvin ) BCREREME R T 2%
BNTWAB., £2C, ZOIEAIGORHEIC AT 51%
BEAFRATHEHNT, TNBORWEFEL01~0
128884 vy FMEDOIMBFEE I L8 V. Cholerae, V.
alginolyticus, E. coli DINEIEE & DEIFRAICOWTHR
RV, RO XD ARk,

1. BXRE7 Y 2ZEmMD 0 1 ~O 128 FE DI AT,
BTOBEYT ) A B OFELETHZ &2
RSN/, ZOBEEND, MBVLEEFCIE, 2%
HBDOEBHTHENONTEALO1 ~O0125EDIZ
T, BTOBLY 7Y A HBICEET HIGR
A K OWMRGELETHZ LB M IR -7z,

2. V. Cholerae 33 X O V.. alginolyticus 1 ¥ Rl R
M KRB TCOBA Y 7 ) FICHBO - DHEDE
DR Bz, BRMRERID E. coli ik
PR D BN D 5 722 &b, RPEIZE 7Y
FBREBOOHFETH D Z ERB N/,

Solmonella paratyphi-B &
Salmonela java &QEFIREH
B b8, BEE— WWEXRITHE (RBHE)
BOER CGRBRRBRRERD
fEIR & MBS, Vol. 8, No.3, 110-114, 1981

S. paratyphi-B & S. java OEEFIER O B kit w

T, RO XD iekinkB7.

1) TR Jordan Mud 5%, AR DI S.
paraiyphi-B & S. java DB FEREH & LTCIEA
HTHo72, BRIOCH OB ML FNFRD
B U7 M e O e & 17 20, S
paratyphi-B & S. java DIERNT K-P iih & FL
OFFAMENZD S,

2) EeRy bV v AEREMWTORTEHRIT S
paratyphi-B & S. java DEHNTIFFIFCTE AN
& HVHIRE Lz,

3) ERERFI AR COEITH, RRRMR
FRTHERPED BNIDT, S. paratyphi-B 7
IR AR LI AT 22 EREE L,

B #§ B B | ANe6.27

FLLO: K HaAHE, O1: K60, 05:K19
ERTDBRET Y A EHRORERR

Fi kB, MEER, RHEE- BOE,
WHEAZE (bR

IR (iR —pAh
HINgE CEIRMEED BRI
FEPR & T, Vol. 8, No.4, 93-96, 1981

BHEREREOBRY 7 VA EHE TH LW 0K
HAEEOHERL LTHEDD -7z 01: K60, 05:
K19 OHFERBIzONT O PR LU0 KHEOHE
BT EIT, RO X5 inligai 157,

1) 4 # 1S-80-v-1 (O1:K60), GI-80-V-67
(05:K19) @ OHEUXR U OBHE A BT /34
vy MRE RSB L.

2) 15-80-V-1 HOKFEL 05:060 /A =y M
DOKHIR & 52— L.

3) GI-80-67 ¥kDOKHEIL O7: K19 /¢4 m v M,
GI-7T7-V-4 (O11:K19) ##s X0 OP-204 (O12:
K19 #OKHE & Ber—B L.

€ MCRAT BRET FIRELT k7
HEERRELOMECRT 3R

F1H BEMEMNSSHEhIERT FyRE
DA 745 F5—EE & Crystal Vielet Ring
{E2oWT

BREE— (B REHD

YR MRS, #5504, %85, 576-582, 1981

JEBRERADE R OB R - B DOIREE 5 A8
HOBESNLHET FYRBE O 2 7 7 7 ~vTF &
Crystal Violet Ring test %47\, ®D X 5 7 5

- BMEBN.

BN, BHMKEZR LB IN/INEBEDOR
B SWENS GBI N BEG T FYRED 2777
—EHE [ ~MEC T Lie. e % Bz A
DERNLOHHRGRA L L 72779 — ¥ By
Thotz. 2777 —CNVHETAG IR, B
DEETH B EES B GHES =08, BROMEH 2
Blida 77 7 —€ VHENLBNS A M.

HEER 282 HRic oW C 2 7 7 9 —¥ ML Crystal
Violet test /<& — v/ & DRI OWTIRE Lz, %
DFER, 2777 € 1 WR 0@ I
BB BN,
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B2 REBADSHORPICHEETS
BT F7REORMBE

BEE— (R
FRHAESEMEEE, 5500, 85, 583-591, 1981

EERABUCHEET HEERAIZED ) WA ERCE
FETHHEGET FyBREONELERHERTR L
C, SHEROa 77T ~ERY), BEEEER IO
Crystal Violet Ring test #7177~ @ERADD
NN SDOBE 7 VY ERERAHRIE60.3%, SRR
202 %D 5B 1698k B83.7%) k=277 7—~+¥ 1, I,
Uk L OWMeBAI I Nz, BREEE LT3 @ERA
OO T 77 — KNI LT Wi ot
2, 6 ADBERANSDDEEMD 27 77 — ¥R
—HREIZ 2L Ui,

W E DM D 2 7 77 — BTk A HRM
BOMRENIET 527 77 — PN LTR LB
PR AR Uiz, a7 FYBRERE oI T
T o TR A D MIF AT 2 Me RZHRAOTERE
AERDI.

B3 b MCERTIHEET FUBEICH
ZEINCEYOHLICEBEBSECONT

BiEE— (BT

ISR, 255%, %119, 812-818, 1981
B 0EMIC B RBNTRE LG FYRER
FEBUEFIN SN SR O 2 7 77 —EEL
I, I, UIUOUEERBINC. KEDDLER
W& e 3313800 5 HR#HHMER CRE L7
F VR AR B OWTIRES Lis.
FRECZEDD LS a7 77— WA ROMEX
N3, Bk, PRERASTEENED LN
ofz. EDD LEAFELABEOFRE, 5 AWK
SREABNSONERER 2777 —EHOFEEBT T
VIRENDEEI Nz, DO HERIIKEGF TREF
TR A AR Uiz, RERCED D LOBLRFILFHEL
FREBCERTAHEE T FYBETHLA ) LiftEXh
fz. X DD LHURT BT DREAND 7 F U EREE
ROBWFITONTERA L .

7L O—LEOT14 LATEIERICAETS
e
T4 LRCHT DEET LI~ LOFELT
Bzo\WT
GEMGE, Bl R LERIE (R
A A GLEKSERE)
PRILAESR RS, H05%, 55, 355-366, 1981
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BT AR (mvFrrv L vR) B85 0EHIE
YAV (TF7BIOHE v R —F VA VR)
DEFHIBEEO Y A VAT D, AR —, L&
=N AV TR R N7 18 =D
NECERERE Uiz,

IVTFBRYANVREAR 7 — VT Y » TR
BIERERD, KAT2R )~V Thole. AV
v = X 5T, AHC v A4 v XRERMORK
FEChINCNEL I N OXERE, oy 4 v
S NERE R 5 7.

BIHIEME Y A 2D, v R —7 v 4 LR
N-7"wmsR) =V L o TR N TELE2RT, K
WTA Y Tas8) —v, =R~ ARJ—VOIE
Tholz. Thil, 77/ v A VRFzv_e—
TYANVRERBRIC N- 7a) — ek - THRLE
WARTEL AT B0%, ZOMD 7 v a —VEICHT S
BREMIIKESRERD, MTrAR/ -, 287~
W, AV 78 — VOIRCATE LR SREN /2.
T VA NVAKBNTE, B x s -t s
T OMEI B IO 20°C R\ WTIEA Y 7" 1Ry —
MTE G EAERELZ Z T I\ 2 EARER XN
7o,

TvFuvA VARDO AHC v A VR B L OEHEE
YW A VRBDTF ) A NREENTD L, &
ERE LT, TvFEr YA MRRRER O NT v
2~ M, BRI Y A AL & R RO
REWTVa—VEC LY, PELEEZTEWERLS
BNz

TALA=LIEDOIL L AFELERICETS
mF3e
IH/—LESCHIT3EAREORE
Wi %, BHEETE, UBATw (KRS
BEAR i CEEASHERR)
BRBLESE MRS, 45554, &£ 55, 367-372, 1981

EREBPOY A VRTHT BT R 7 — VORIEL
ER W TSR AT o 2.

TR~ NDRINCA G K RE ENTHSE
D, WA XOEM, WIEho £ AR R WT
b, TR —VDYA NVAREERE, =87 -

-DBREC A LT EATD. MBREER XU PBS H

DRV A7 A VAL, WINRL0B =R Tk o
TR TRELERTH05, 0%/ —~MEd »T
1, B 14, BE100E, BB 10 ORIERAT A
DEE L, WX AHEMRNER T2, Fi
BEFEMER L Hela flac B Uiz #Y 4 v
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A VRIE, WERLD 90~99.5% T & — e & DIl
L ERMOETAREINDA, 80%LTOWET
ERELDETIIRRLN T - 2.

hicat LBBmEsE o v 4 LRI, BEEOT
& ] — i X BRECHRREL, 9.5%=% /7 —n
TIXFa L v A4 MARELERIIRD D o7z, L
ML DERETRERFNTHT0~80% =8 7 — DY A
NMATRECELER TR L, BRaERD NDV
BIVV7F=T v A VAIZ40~60% =&/ — VT
X o THELEWREHRELRREN.

B LR EENERINDBEIIL, HHEYD
BDRSE LY A VADBEICIE Cle= & 7 — Vilk
EOBFRINEL B b,

FAI=NLEOIA LATEERICET 553

I &hehoy4 LRICHTDI YT
08/ —LOTE{LIER

FEGE, L %, LWBEFZE (RREEF)
BAR & CEERPEEFSE)
Ry, $B05%, 5125, 891-897, 1981

EEESEHO NDV R8IV Y 7 F =7 74 VAT
wAEBHA VIR~ (AP) OFRELEAERE L
7z,

IP itaEEAREI LD, BATFELCEE ERAY
D5, RBORIBIC X D AT EOHE™mICIL,
RELBABED DN,

0y, R¥s X OBEHMESEOBMICWT, =&
J = VODELS L ARk, TP OBEOET L, &
Bl L ARELORERER S RENA. Lnl, Big
Hefg & B U e St B kR O v 4 VARA L

T, S0~B0BIEFTELOEBBENTEN, W

OEBIHRDO Y A MR LTh, HEEITERORTE
R Licm g/ — ki, REEEOBFE
Biz45Z 2R NS.

BIRMEROY L VR, =x 7 —rOBE& L AR
i, 0%RiBo kB EEED IP LX), BRLHR
B AR vre.

TyRm 7T A VAR LTI, SRRl
WTh, IPIZHRAAE YA VAR EEZLDNDAA,
&K, BERWTHORBIE LIS TE 2RBWLRE
& LT, 50905 e Bl 5.

e # BF T | ANe.2T

TF /94 L AR GREROKS

Wl %, BEEE, WEARZE (R
BEpk e w4 vx, Vol.9, No.4, 459-463, 1981
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Tk, 7577 74 VARRREREROEEY
#WE L. 1, 2, 5, 6 FEIEDRE BdEW
BB, 6 BE LOERE I, 1978~
BUEIC B TFORERDETIL LN/, 3 BFRTIE
FRhhLEBEL, ZHRRFTROBETALLN
7z,

4 FHAIT1978~81 4RIk 0 ~ 105 DEWEI,
FhIe RS REED LARED B, 1L ke
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7R, 0 ~10EOERBICIE, WITIDER
CI\NT b D TEWRERARENA, 1978~
80t 1L Lo EERGET L, RABCE
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PREPARATION AND EVALUATION OF

N-(2-AMINOETHYL) -v-AMINOPROPYL-

TRIMETHOXYSILANE-TREATED SILICA-
COLUMNS FOR THE HIGH-PERFORMANCE
LIQUID CHROMATOGRAPHIC ANALYSIS

OF SOME AROMATIC AMINES

MITSUYOSHI OKAMOTO¥

Gifu Prefectural Institute of Public Health,
6-3, Noishiki 4 Chome, Gifu 500 (Japan)

and

HIROSHI KISHIMOTO

Faculty of Pharmaceutical Sciences, Nagoya
City University, 3-1, Tanabe-dori, Mizuho-ku,
Nagoya 467 (Japan)

Journal of Chromatography, 212, 251-260, 1981

SUMMARY

The retention and selectivity behaviour of some
aromatic amines were studied by high-perfor-
mance liquid chromatoraphy using amino-che-
mically bonded stationary phases (column gel),
prepared from silica gel treated with benzene
solution containing 5-50% of N-(2-aminoethyl)-
y-aminopropyltrimethoxysilane (N2AAPTS).
The N2AAPTS gel was compared with the 3-
aminopropyltriethoxysilane (3APTS) -treated

silica gel. From elemental analysis data for
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nitrogen and carbon, the maximum number of
accessible amino surface groups per 100 A2 of
silica gel (mean pore diameter 85 j&, particle
size distribution 5.8 #m) in N2AAPTS gel was
estimated to be 1.81. The N2AAPTS gel provi-
ded better resolution of some amines than the 3-
APTS gel. The effect of the kind of component
in the mobile phase on the capacity factor was
studied using various alkanes (basic component)

and normal alcohols (additive component).

High-performance liquid chromatographic
determination of acetaldehyde in wine as
its lutidine derivative

MITSUYOSHI OKAMOTO¥,

KIMIHITO OHTSUKA,

JYUNZO IMALI and FUJIZO YAMADA
Gifu Prefectural Institute of Public Health,
6-3, Noishiki 4 Chome, Gifu 500 (Japan)

Journal of Chromatography, 219, 175-178, 1981

Suzuki and Maruyama reported on the high-
performance liquid chromatography (HPLC) of
acetaldehyde (Ac) in wine asits 2, 4-dinitro-
phenylhydrazone deivative. This method was not
successful in. the determination Ac, because the
high temperatures and high concentrations of acid
required transform Ac into hydrazone with
the reaction system equipped with the specific
apparatus, also caused corrosion of the stainless-
steel columns in the HPLC system. In a previous
paper, we considered the HPLC retention beha-
viour of low molecular weight aldehydes as their
lutidine derivatives on 3-aminopropyltriethoxy-
silane (3APTS) treated silica gel. Therefore,
we studied the determination by HPLC of Ac in
wine as its lutidine derivative on the 3APTS-
treated silica gel or the commercial NHa-che-

mically bonded stationary phase.
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High-performance liquid chromatographic
determination of bromural in serum upon

hemoperfusion

MITSUYOSHI OKAMOTO¥* and

FUJIZO YAMADA

Gifu Prefectural Institute of Public Health,
6-3, Noishiki 4 Chome, Gifu 500 (Japan)

and

MOTOYUKI ISHIGURO and

TAKAO YASUE

Gifu Prefectural Hospital, 6-1 Noishiki 4
Chome, Gifu 500 (Japan)

Journal of Chromatography, 223, 473-478, 1981
(Biomedical Applications)

Patients suffering from acute intoxication
caused by bromural (BU) have usually been
treated by symptomatic therapy. More positive
therapy has been needed medically, and the
application of hemoperfusion has been tried.
There are few detailed reports on the effécti—
veness of hemoperfusion in intoxication, and
none describing a comprehensive study of
BU in serum upon hemoperfusion. This paper
reports a rapid, precise and simple high-perfor-
mance liquid chromatography (HPLC) method
for the routine determintion of BU in serum

upon hemoperfusion.

Assay of catechol O-methyltransferase
activity by high- performance liquid
chromatography with electrochemical

detection

SEISHU KOH, MAYUMI ARAI and
SATOSHI KAWAI

Gifu College of Pharmacy, 6-1, Mitahora-
higashi 5 chome, Gifu (Japan)

and

MITSUYOSHI OKAMOTO

Gifu Prefectural Institute of Public Health,
Noishiki, Gifu (Japan)

Joumal of Chromatography, 226, 461-465, 1981
(Biomedical Applications)

The enzymatic methylation of catecholamines

and their metabolites by catechol O-methyltran-
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sferase (COMT) is one of the important degra-
dation routes of these compounds in the human
body. Recently, it has been stated that COMT
activity might be closely related to affective
disorders such as some cases of depression, and
that the meta/para ratio of O-methylated products
might be of clinical significance.

Of the methods for the assay of COMT acti-
vity, fluorimetric, radiochemical or colorimetric
techniques only measure the total amount of
products formed. On the other hand, high-perfo-
rmance liquid chromatographic (HPLC) and gas
chromatographic techniques have been developed
as. a reliable procedure for the assay of m-met-
hoxy and p-methoxy products. HPLC with elec—
trochemical detection has proven to be sensitive
and specific for the determination of phenolic
compounds, including those arising from O-met—
hylation by COMT.

The present peper describes a procedure for
the assay of COMT activity, which involves the
use of norepinephrine as a substrate, periodate
oxidation, deproteinization by solvent extraction,
and the separation of O-methylated isomers by
HPLC with electrochemical detection.

EEREIRT VT 7 4 ~ L &k BEREFO
BERLLT LT E FOBBA
fAYESE, IWAARTE (BB
ML, 101(4), 378-381, 1981
A high performance liquid chromatographic
method for the determination of trace amounts
of formaldehyde in commercial clothing as its
lutidine derivative is described. By elution with
hexane/ethanol (25 :1v/v) on a silicagel treated
with 20% (3-aminopropyl) triethoxysilane and a
Nucleosil 5 NHjs, the resolution peaks with
formaldehyde and acetaldehyde (i. s.) were 4.25
and 1.72, respectively. By this method, the
amount of formaldehyde was determined within
1.83% error in the range 0.02-1.0 #g and 0.05-6.0
#g in 1 ml of aqueous solution by using a fluo—
resence spectrophotometer and a visible spectro-
photometer, respectively, and the limit of detec—

tion was 100 pg.

e #§ W & Ne.2l

EEERAIOC N T 74—k BATI-L
O-AFN PS5 ATz FT—EFHEORE

B e, BhPnD, WE IR (REHERD
FAtse (I RATHT)
aFibEe, 30, 432-485, 1981

HFA—==0-2F N} TV RT7 = 7 —E(COMT)
17y FIFL b#EW UTRW, BEE LT3, 49
v ek vRESEBR YA, BERIGICL > TER
Liz3-At¥v-4-v Fexv2EESR (MHBA)
E3-eFmryy-4-4 v R EER (HMBA)
BEBRc AV CHhE LB BEBE®R /e~ 774~

(HPLC) THEEL7-. WHEERDHIL - FrX
vERBERY . HPLC OOBESHIX, 77 &
4mmx15cm, x5 v v x@l, LiChrosorb 5RP 18;
VIR BER-7 R b= b Y v-k( 105 :94) ;B -
0.96me/min ; E 57 : 120kg/cn2 3 4y B & < 40°C ;
HERE : H4nmTH 5. ‘

BRI, 7R =P UAMDIEINAZ S~V LD
BRADEESR L O — 7 OFIRO FTRIFER
hGZJo, BEEEO pHITEWEE WA, 77 40
Bbh R UCERBREEE 1 %E Uic. BB X
DR A B BEE I CRER THRED J\WERE T
L7z, £#fEc X 2EH: MHBA %/-/k HMBA
D5 ~25ug D TREEBEAEBRE Mol A
% COMT EM O EFETRETH - z. MHBA
D&FEIL HMBA D45 Th o7

AMTOADLYLIRERERLCNTS
hemoperfusion FE{FEEOMmMEREZL

FRF, RILER, KEIEMR, ENES
w8, & B (A RRbREEReas)
RAKE, WEFZ®E Ry

HITAEL, 14(3) : 141-146, 1981

<EE>

SRR EOEE (FTu sy v Y VRE BVU)
11,000mg, 7 =7 tw+v2,700mg, # 7 = A 460m
&4 fRFE) 1T hemoperfusion & hemodialysis %/
7L, #efr L. KB 2 oo e 34 BE & i R
su~t 77 7R CHE LcER, 3lasd
hemoperfusion 12 X Y BIHICERE X748, hemo- -
dialysis JEfTHITIREICEE X BDRb o 1o, FRIKH
Fik BVU OiFBEOET & & btk Liz.

Ebi, hemoperfusion DEZMEE B A1) 572D
C, BELEREDVEED BVU 2R RICEER
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51, FOHRMEBHEBEAE. &EH3 ~ TR
NI BRBBECEL, DBRETHEEL, 24RHEI
B L T o 7.

¥z, ARHETBVU #RE LR RIE, B
3EAIE A5 3 W hemoperfusion % 1T L7z &
A, JEEEFCICREIE N Ui i o SREEAS,
hemoperfusion JE7T& & HICER L, & 75% Dk
A7 Lz, hemoperfusion JEFTH I M HEEEAME
-, RTHBBOEENEAL, BRERLE/L
L#z. BlkX b, BVU z#EiciZ hemodialysis X D
hemoperfusion 2WEEEHEZ BND.

—JF BVU Dk, BRECOWTHE, WEakE, &
Rr7w= 7778 (GLC), MEB 7 w< 77 78k

(TLC), NMR, IR, #~F a7 7§k, rvx—v
B, 7—wAtY—, a~FAL Y~ BEEE R@
BHSH, BEESEOB2OWENRSD. Lo LBKE
Wethy =+ 77 7k (HPLC) 1T X W DHEH
B, ek, HPLC ik Bl BVU @
MiEcEREYEREL, BEOBRMEREEBLIOIZL
7z.

Preparation and Evaluation of 3-Amino-
propyltriethoxysilane-Treated Plates for
High Performance Thin-Layer Chromato-
graphy

M. Okamoto¥and F. Yamada
Gifu Prefectural Institute of Public Health,
6 -3, Noishiki 4 Chome, Gifu 500, Japan

T. Omori
Kanto Chemical Co., Merck Reagent Dept.,
4 -6 Honcho Nihonbashi, Chuo-ku, Tokyo 103,

Japan
Journal of HRC&CC, 5, 163-164, 1982

A number of papers dealing with the charac—
teristics and applications of plates precoated with
commercially available reversed-phase high
performance liguid chromatography (HPLC)
packing materials have been published. The
detection of sugar compounds, usually calls for
tedious procedures employing color (or fluore—
scence) producing reagents. Yet there are few
reports on the effectiveness of NHg-high perfor-
mance thin layer chromatography (HPTLC) in
sugar analysis with non-spray reagent methods.
In a previous paper, we considered the effect of
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chain length of NHg-chemically bonded statio-
nary phases for HPLC, in the case of nitroani-
lines or diaminotoluenes (as typical aromatic
amines). We have therefore now studied the
preparation and evaluation of NHo-treated plates
and the HPTLC separation of some sugar com-

pounds and nitroanilines thereon.

EERkT A< FT7 4 —(C L BBA
BIUBPHRIOE F—LOER

KEAAN, WHRRERT, BAE, WEAZERETD
A, 2206), 462-466, 1981

BEER 7 v< 77 7 1 — (HPLC) % FWT,
BARR ICBIF 7 v & F—vOSWELBRE Uiz,
LiChrosorb RP-18 # 5 2% F\, 7 F=1 U -
A& (10:90 v/v%) HEHEEE Uit m< 777
74— XYW ET o7z, BB A & 7~
B, TIFRBIVAF VTHREREY T A CERHL
HPLC IiFEA Lz, BBE#E 5 ~260ng O CH
SEEBHIEREYR L. REBRIL 202 Tho
7o, FHENNERIIEEA T 95.1%, TRIICIE 96.8% ¢
ol REEBARIOBHNFOBRE v F—v
DB IWHEE LTHERTE S LB b,

LA HCEIBh IV LREES
ZEOEFEHICDONWT

AILER, BB &, WEFTE (S
&fgeE, 22(5), 345-350, 1981

VA ZTEYERRTFTE » & b Cd SEAE
Z &b, Cd OlENE & T OFEE T RBIC DWW TRE
L7,

1. ¥4 270 CdSRIIBEERETYSC0.17ppm
ThHD, thoEmEss GTHE) il 5 Cd
RO TH o7,

2. ¥4 27 OFRBERCKT HEBORERELL,
B 0.7 LT THBIT S i BT Cd 25
6, Zn I3 THY, ¥4 Arickits Cd DR
HITRIENED S 2 DS,

3. vAzr#fako Cd DT, FIESE4L%,
¥26%, I tav I 7RICIZIrY —ARER
FNI3U%TH o7z,

4. ¥AL xraEYr— O EEE (16,000xg,
304 fE L) % Sephadex G-75 CH» v AT 5
&, Cd 134 7& 30,000 Ml LD B4 TEHSE Fr-1
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L 3,000 FOESFELE Fr-1L K@ EEh, M
SEO Cd SBOmIEHN2 : 1 ThoTz.

5. Fr-II © Cd &5E&ES FRBE L SFERN
700Tc=ve FU vEEEM% pHS.0 T 260nm O
ARBIAEABEES BT 52 L0b, ZOWEX
R7F FEEZ BN,

ST X FHOERY L REONIE

EEFE, B B, WER#E (REHD
fri A MEE Vol. 22(6), 484-489 (1981)

RwF XHOBEER ) vEELINMTHENT,
Amberlite XAD-8#ilgic LB BT L7V —VT v
AR L. A2 ¥ 7=t UN, T4
545 2 bl kEY FAV—CHELBAEL,
LWh T =Y VRBEINDS ETREL,
Amberlite XAD-8 3T A BTHL, #HBK 5%
k-2 57— (5 5), A&/ —VOIRFTE
W L7z, #<x FeaEhsa8mEtemms, &5
KIS LD BRIk~ & 7 — MG 90% B
L, Bl v EEERRS (287 —n) I0%RE
BHT B B v ERESITT AR RABEE
B o Tz, BMENGE, 1EOEHY v EIETOW
TN, BA 7Y 7V T6% BEANTTRT80% LLE
Chote. EFleAEdd¥, =JREALLEIA,
£ = 3 XFRE ﬁl@‘fﬁﬁ%%ﬂ%%ﬂf:.

EEEEIOT M T 74 —1C&B
BAHY S XBROERZE
BHED, KEDA, BR & WEFTE
(I AT
BFERE, 22(6), 479-483, 1981

BATF VY7 AR (NA) OmilidEE 0.2M
) vEREEE (pH 6) TWHE(LE, BERTF T
otr. PV =V FEEOFBEFEERL, B
a2 %A LU Y REHEE L, %y v Tl
A, 7erir SCEHBL, RWTIw
RV AR, BEROED 7 v v kv ACER

Iz #§ Bt AT | ANe.27

L, 0.1M & v ERigER (pH 10) ThliT 575k
X 7. HPLC A# 2 » It Zipax SAX (2.6x500
mny, BRI 0.006M GEEEF + Y v AkEds 0.01M
v (pH 9.1), ARERRHCY e I FRY
FWT NA OEREMOSBENTE . =Y < RAB L
V7 2D TR ER % Tofc k&5, EIX
2= 96.6~100.4%, FEIH$0.9~2.0%, HAEA
0.050g/m LIEEE < HED NA NERETEX.

Preventive Effects of Pretreatment with

Zinc on Cadmium Toxicity in Rats

YUTAKA WATANABE, FUMIO NONOMURA
NOBUYASU TANAHASHI, and

AKIRA SUGITANI

Gifu Prefectural Institute of Public Health,
6 -3 Noishiki 4 Chome, Gifub00, Japan
Eisei Kagaku, 28, P-57 (1982)

Since Parizek reported the preventive effects
of zinc against the testicular atrophy caused by
cadmium, interest has increased in the interaction
of cadmium and zinc in vivo. In addition, Leber
et al, reported that the administration of zinc
prior to cadmium challenge causes a pronounced
increase in LD50 in mice.

In the previous paper, the authors reported
that the activities of urinary enzymes, especially
v ~glutamyltranspeptidase (7v-GTP) and glyc-
ylproline-diaminopeptidase (GP-DAP), were
elevated significantly by administration of a
single injection of 5.0mg/ky body weight of
cadmium. The measurement of these enzyme
activities in urine is a sensitive and easy screning
test for the detection of renal damage.

In this paper, the preventive effect of pretreat-
ment with zinc on cadmium renal toxicity was
investigated by the measurement of the enzyme

activities in urine.
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