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Determination of Arsenic in Korean human liver and manganese,

copper in Vitamin prepartions by neutron action analysis.
" Soo Chang Oh*
(Received January 15, 1974)

1. Neutron acivation analysis of arsenic contained in Korean
human liver was studied in the view point of forensic
chemistry, using 12 corpses.

A sample of 1g was irradiated for 30 mins. in a neutron
flux of 1.2x10"%n/cm?/sec, followed by nitric-sulfuric acid dige-
stion and then by Gutzeit separation. Radio activity was dete-
cted by it’s scintillation counter. The arsenic content in the
liver was found to be 0.0lgg/g to 0.15xg/g.

2. A rapid and convenient method for the radiochemical
determination of minerals by neutron activation analysis was
established. After neutron irradiation to the standard soln.of
Cu and Mn in pneumatic tube (neutron flux: 1.2x10%n/cm?/
sec), Cu and Mn were determined by estimating the ratio of
the widths under energy peak area in r-fay-spectrogram.

When the standard soln. of Mn and Cu is irradiated for 15
mins. to 18 hrs., recovery test shows that the relative errors

are 5.1% and 4.5% for copper and manganese, respectively.
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Well type Scintillation counter
Research atomic reactor (Triga mark F)
Pneumatic tube (neutron ﬂu;:_: 0.7><10"n/cm2/s¢¢)
Rotary (neutron flux: 0.3x10n/cm?/sec)
100 channel pulse height Analyzer'
Gamma scope I, model 102 (T.M.C)
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orZel A 247 HIE AHAD #% 19 19.0med HES Azl 2 A4 polyethy-
ene viale] @3 ETME(Triga Mark 1)< pneumatic tube (neutron flux: 1.2x10"n
cm?/sec)d] A 304 AL 1R MER oS &% F& NaOHo wolz & st
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Co, Mn, Mg, Ni, Br, F, B, Zn, Pb 4 Hg%ol ftEel HFste 3¢ Rolunz 2 MRS Sl
bff]-ﬂ' R3] BRYSHE BITsdCh & BAS Bl $AY oz Smaded 5050
ol i 3kA ks glch. ‘ : R : :

3-2. R M ASTEMEETES KIE flaskd] Iml¥ st R H,SO; 2ml, A
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ASEBR TR 1,2,5,7,1004 & 89 A Ko spotsta &% s Hk Well type
Scintillation counters] A FHisle] back groundE 2 A3 A3l: Table 13 Fony of
AL Fig. 29} o] Aoz Hpystg ).

3-4. FFBErRel A9 As™SEBA T ©E

‘AS76§E%?Y’§¥T§% HExAq oz sto] M # 1go] AsEIF TS mad % #% D8
Histel FHEIRE #53R% Table 29} ol A o5t 3.1%A =2 A Asko] 753tdch.

3-5. ¥l MEEE

FFi& 0.5, 1.0, 1.5, 2.0, 2.5g% i FREHAAA BEES E2% A= Table 33 7

Table 1 Activity of Arsenic

Taken Activity 30;5
(As™8g) (cpm) iy
b
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Table 2 Recovery of As™

Found Recovery Relative
Taken
cpm As‘ls(pg) (%) Error(%)
I 0.144 2, 660 0.144 100.0 0.0
I ) ” 2,680 0. 147 103.1 +3.1
hil} ” 2,660 0. 146 102.3 +2.3

I. As™ Sol 102—Detect of Activity
I. ” —Digest—Separation—Detect of Activity
1. ” +Liver 1g—Digestion —Separation—~Detect of Activity

Table 3 Determination of Arsenic in liver

Liver ‘ Activity (cpm) As (pg)
0.5 730 0. 040
L0 1,350 0.074
1.5 2,020 0.111
2.0 2,750 0. 148
2.5 3, 460 0. 180

Table 4 Contents of Arsenic in Korean human liver

Specimens As (pg/g) Specimens As (Fg/g)
A 0.012 G 0.011
B 0.038 H 0.031
C 0.010 I 0.152
D 0.074 J 0. 078
E 0.105 K 0.046
F 0.013 L 0. 097
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I. VITAMIN $ifch Cu, Mne] i

# i

Cu KR5S ABaRS] cytochrome oxidase, catalase, tyrosinase, cytochrome monoa-
mine oxidase, ascorbic acid oxidase, uricase &2o] BEER S LATRAHET BERYE
A vitaminsﬂr A BES ?ﬁﬁ%ﬁf?ﬁﬁ% T Ao FHeld. A

ng obA FRET ERES Sk ABERS respiratory enzyme systemo]d FEFR(F
BE e Rez g8 4 o

ups}bA] vitamingiHche]l HELBES A Cu, Ma %& &HA7 2t glovt vitaming
Zo] Cu, MnBo] &3] HEYoE —WoHkes Kl EEsted = HEED Fol 72
3},

—f oz Cu, Mne BEES d=727 Ao oAEL KES £8Y #ABE LE
2 Sha Bfpol #istel =3 BS FiHel FiEslch. nwnz B BESHBEEL ol
HE IS BB LA RES 5 BEHEAH S T KRE #Esget Cu, Mo
o EHMEG e R A s mEse Cu, Mng E8F A. Jacobson,' J. Pijek, Gillis,
D. Brune, B. Frykberg Z:9] #/F'» 1> 197 e},

4 e A A £ vitamin WA 473 gl Cu, Mno ool B
AP BRI BHdE BRE dgonz ofF #HEs s vt
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2-1. B
Research atomic reactor (TRIGA MARK 1)
Pneumatic tube (Neutron flux: 0.7x10%n/cm?/pec)
Rotary (Neutorn flux: 0.3x10%n/cm?/sec)
100 channel pulse height Analyzer
GAMMA scope @I, model 10* (T.M.C)
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% ImlZFe] wztezA Img 4325 EDTAKC =R HiE 24 (HIE)sH vt

2-2-2. 5 (#)BRHE VAR : CuSO, » SHO(E A 2F) & 110°Ce A 3417 A7l R F4t
desiccator®of A BHIA 7|2 2.8 2.795gS ZFF4 100mle] So) 1w o} ¥EEK 1mil3d] 10mg
9 o] @93 x% EDTAB:oR JIE @iEstdch
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Mn 3 CuiE#e &5 104, 202, 302, 302 =l 5018 7|38 polylene viale) 2o} pneu-
matic tube (neutron flux: 1.2x102/cm?/sec)d| A 1551 WEAI 7 #% 18 223t
100 channel pulse height Analyzerd] 4] y-ray spectrum-g #2gste] =kzto] 54 ene-
rgy peak 0.85, 1.81, 2.13Mev. oA, e = energy peak 0.5Mev,dl4A ZAZ4 =
energy peake WHiILEA Agsidon =i 4 FwRe A4 HED BAHE HB
s & W fb TR FFdel A FHRF wRol AEEs AT

RBER & B8

Mn 9 CufZ#egs 10,20,30,40 2 5024 & 154300 ik FREIA 2 1M KES &
100 channel pulse hight Analyzero] A 543fY Zhiste % B2 energy peaks WS
Kot AL 29 R Table 1 @ Fig. 13} gon], 2o Fikow HEgg 729
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Table 1 Activity of Mn Table 2 Activity of Cu
Taken Activity Taken Activity
rg (1) (cpm) rg (1) (cpm)
107 2,100 100 2,200
157 4, 250 200 4,050
207 6,100 300 6, 500
257 7, 800 400 8,200
307 9, 700 500 10, 300

Table 3 Recovery of Cu, Mn in mixture

Taken (pg) Added (pg) Recovery Relative
Mn o pg
200 20 211 15.05
Cu 400 20 390 97.5 5.1%
700 20 668 9.4
Cu '
10 200 9.9 %
Mn 20 200 21.2 106 4.5%
30 200 2.1 %
# |

L HAHEAHOl KT REBIFERS REERS PR AHHEZA BE T HE
WA R om, e TRHS PETEHT fol s Bk Elgcl =¥ BFEt AkTl
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2. WEEHAS FlFol s As2A 0.01~0. 15ug/g &H5 Y5

3. WAMMEERFS Mo 9 Cok MEOZAE HE HEdlol REEMESA MREE
o WgsdTh.

ToE AFigl Yo M WEAA T4 ALKBE BERBRE AHE B, KRl
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