ANALYTICAL SCIENCE & TECHNOLOGY
Vol. 11, No. 3, 1998
Printed in the Republic of Korea

A AMZB0|M Ethanol S FI0f 2tst M7

287 Ass

AEh e shersh
2l T
(1997. 10. 15 AH-F)

The Analysis of Ethanol Distribution Level in Biological Specimens

Hoon-gi Hong and Dong-wook Kim*
Department of Chemistry, Sejong University, Seoul 143-747, Korea
*National Institute of Scientific Investigation, Seoul 158-097, Korea
(Received October 15, 1997)

2 9F: 159 ¥Abke] B2 A f7)8v EAFE AMRSI AivbEel A7 FEY 2 A
E3l7] flsted /bR A AR A 2Af 23S ol8¥ V1A ZErtrade] Agedd
Gaskuropack 54 ¢} DB-1 columno] £& ¥2]5& ¥l F£¢c}. GC 71315 g4 23 AAE A5
D5 FE 24 06N 24k, 1M velelAt 3 ASIEF L5GE o] 3 salt-effect H7}
AYL 2 F G EF 23§00 A2 & FEgE dodle /M A E e 2ol g 9
z22]8] ABEelA A7l whE st APolA ddd e 5= H3), 74 W, e W, 4
ntEze| B Wshx] o3k o AP A3}, 8719 Aol vp2e d2d Fro Fa wWEE 13 #
2 Ak & 4 9ll.er, NISIell 24} o] 25 370 AlalollA] ZF A7 ofjdetzg Fallssel of
AN o, Fl, AAL w28, 3] o8 REge] dolrle ZE €S sk

Abstract: Five kinds of packed column and two kinds of capillary column were used to get optimum
condition for ethanol analysis by using fifieen different volatile, low molecular weight organic substances.
Only two columns, Gaskuropack 54 and DB-1, showed good separation efficiency. In the adding salt-ef-
fect experiment 0.6N - perchloric acid, 1M - meta-phosphoric acid and saturated NaCl solution were used
for alcohol concentration measurement of biological fluids and tissue specimens. Among adding salt ex-
periment, adding saturated NaCl solution showed the most stable value of alcohol concentration.This fact
might be due to the increased vaporization of alcohol in the saturated NaCl solution. In the time-course of
blood alcohol concentration, the alcohol level was lineary decreased to the diameter of vessel containing

specimens. This result was interpreted in view of ethanol level,weight,water content, and hematocrit value.
The ethanol distribution levels were measured from samples of blood and tissue obtained from 25 post-
mortems cases investigated by NISL This study showed that the distribution level was decreased in order
of brain, blood, kidney, spleen, liver, and lung.
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2.1.1. 2|7)

Gas chromatography (Varian Model 4600, FID),
Integrator Serial 3394A, Orion Model II, Coulter
Automatic Analyser (S-Plus, JR) ¢l

2.1.1. Al

oelelal, B Ak, dEUdT L 9] 1589 Al
AstE]= Al vk 2 53 4 1§94 Y2
Abgslslen] FFEFoZE SigmarlEHE Etha-
nol control-H, Ethanol control-L, 0.50 mg/mL, 1.0
mg/mL, 3.0 mg/mL& 7+t -9l 8}ed ALg-3}sict.
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Table 1 Experimental conditions for packed column GC

57 AES

Chromatographic Staionary phase (2 mm X2 mm ID)

Parameter ov-17 oVv-101 0ov-225 DEGS Gaskuropack 54
Detector FID (pro) FID (pro) FID (pro) FID (pro) FID (pro)
Detector temp. 280°C 280°C 280°C 280°C 280°C
Injector temp. 280°C 280°C 280°C 280°C 280°C

Column temp.

40°C (5°C) —=10°C — 280°C

Carrier gas (He) 40°C (5°C) 10°C —280°C
Attenuator range 10" x 256

Sample inj. vol. 0.5 uL

Run time 0.5 cm/min

S Table 15+ 24 Vbl ond, Table 301 RRTE
vebdigict,

24. QW BESY TH Y A2 =y

A dTZ&(Merk, 99.9%)& 33k 0.5, 1, 1.5, 2.0, 2
5, 3.0 mg/mL EFgdoz syt o]F TFE LS
Zbzy 0.2 mlA el HERFEAE AT 0.05%
HEzietd 378 0.1 mLe} 23} dshiEF 89 0.2
mLE 7}8led 24 GaskuH pack 545 Ad=Hsled 713}
HYHo 2 GC A4 27l wel F9]3te] aRntE
32 dgjon ol L HIE R REF Fxlo 7
EFE] WHulo) ulg} AEr)dl o) HuAg 2
slgom Cdgz e HYe BE AFEL Fig 19
sl 71 Fig. 20l Gzl gt Aekde Y=

Table 3. Relative retention time of substance in 7 systems

Table 2. Experimental conditions for a capillary column GC

Capillary column (L.30m)
DB-1 ($0.53 mm, DB-WAX ($0.32 mm,

Chromatograpic
Parameter

Film 0.25 pm) Film 0.15 pm)
Detector FID (program) FID (program)
Detector temp. 280°C 280°C
Injector temp. 280°C 280°C

40°C (5"C)—= 10°C —= 280°C
40°C (5°C)—= 10°C —280°C

o

Column temp.
Carrier gas (He)

Attenuator range 107 % 256
Sample inj. vol. 0.5 ul.
Run time 0.5 cm/min

0.219X+0.005(r=0.999)2] ;33 Ao Z el
gler Reatz.g AFE o]q Fajict.

Packed column

Capillary column

No Substance
Oov-17 0V-101 0OV-225 Gaskuro DAGE DB-1 DB-WAX
1 Acetaldehyde 68 66 40 67 29 65 23
2 Methanol 65 69 64 49 81 68 76
3 Ethylether 108 135 38 165 17 137 20
4 Acctone 156 119 102 139 56 117 35
5 Ethylalcohol 100 100 100 100 100 100 100
6 Tert-buthylalcohol 179 150 95 150 65 148 55
7 Tetrahydrofuran 365 324 166 230 70 322 43
8 Methylethylketone 323 248 166 225 95 243 54
9 Iso-propylalcohol 129 135 217 145 104 143 84
10 Ethylacetate 332 293 162 237 82 290 48
11 Carbontetrachloride 400 457 120 277 48 446 44
12 Methylenchloride 559 370 303 254 191 375 135
13 Benzene 497 440 200 278 ND 447 ND
14 N-propylalcohol 222 214 231 194 166 209 191
15 Chloroform 451 293 189 231 114 291 78

ND: none detected.

Analytical Science & Technology



A A

Biological sample. 0.2 mL in vial
| add intstd. (tert-butylalcohol) 0.1 mL
| add saturated sodium chloride 0.2 mL
| cap and seal
|  mix

| 65°C, 30min, water bath

inject 0.3 mL head space in GC

Fig. 1. Flow diagram for the determination of ethy-
lalcohol in sample.
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Fig. 2. Cromatogram and calibration curve for ethy-
lalcohol. Butylalcohol was used as an internal standard.
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Table 4. The effect on ethylalcohol level in biological specimens

Ethylalcohol concentration (mg/mL)

Sample @ non-add (® add-NaCl @/® © add-PCA @/© @ add-MPA @D
Blood N-1 052 0.59 1.12 0.74 0.42 0.69 1.32
N-2 1.11 1.21 1.09 1.45 130 137 1.23
N-3 1.15 1.25 1.09 1.64 1.42 1.44 1.25
N-4 223 2.41 1.08 2.75 1.23 2.62 1.17
N-5 3.00 3.26 1.08 3.92 131 3.44 1.14
Range 1.08~1.12 1.23~1.42 1.14~1.32
(mean) 1.08 1.23 1.19
Blood S-1 0.50 0.51 1.02 (.56 1.12 0.51 1.02
STD. S-2 1.10 1.10 1.07 1.15 1.15 1.15 1.15
(sigma) S-3 3.00 3.00 1.01 3.62 1.20 327 1.09
Range 1.01~1.07 1.12~1.20 1.02~1.15
(mean) 1.08 1.15 1.19
Spleen N-6 1.20 1.25 1.04 1.35 1.13 1.25 1.04
Liver N-7 0.68 0.70 1.02 0.74 1.09 0.72 1.05
Kidney N-8 1.06 1.14 1.08 1.27 1.27 1.25 1.18
Range 1.02~1.08 1.09~1.27 1.04~1.18
(mean) 1.05 1.13 1.11

*NaCl: d3h}E§ PCA: 3}
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324k, MPA: #le}el4l, **mean values of three determinations.

HE 0.53~0.83 W99k EH-AAW] = 0.57~0.76
WS vheh gl en] Isokoski™ -2 12 H-73 Abe o
A EE, B Y TES A E vl o)
= QA MAH LR ookl AR S FEE A
3] FR3bs AL w5 oIy a Hxbslcly gt
slrt, =3 Winek2} Jones' % o] 9} wlagl 3=
sded e il 5F4E f\}%ﬁhl 0.34~
0.61 H3 S 712 )& 8l slol =y > 1 9] 9]
Aol A A -8} 2oletz 714 SP%i"/P Table 52
AE Aajol el zho] 25 7 AldlERE A4 2
F Ao oddd-g Fvlf v]&S

] 1

Blood-Kidney ratio range 0.08-1.50 (average: 0.79)
Blood-Brain ratio range 0.21-1.17 (average: 1.11)
Blood-Lung ratio range 0.20-1.23 (average: 0.67)
Blood-Liver ratio range (.31-1.15 (average: 0.73)
Blood-Spleen ratio range 0.16-1.40 (average: (.78)
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Table 5. Distribution of ethanol level ratio in blood and tissues

Ratio ethanol in blood/tissue

Case no.

Sex Brain Kidney Lung Liver Spleen Gastric-juice
95-13392 F 0.21 041 037 0.36 0.16 1.05
95-13394 F 0.59 0.34 0.34 0.91 0.84 2.65
95-13579 M 0.36 0.39 0.52 0.52 0.33 8.94
95-13818 M 0.72 0.85 0.57 0.67 042 1.28
95-13945 M 0.68 0.83 0.76 052 0.59 1.24
95-14397 M 0.56 0.5t 0.36 0.49 0.79 4.25
95-14398 M 0.60 0.56 0.84 0.68 0.59 2.26
95-14400 M 1.11 1.34 0.89 1.15 0.98 6.25
95-13579 M 0.96 0.85 0.54 0.67 0.85 1.53
95-14242 F 0.83 0.88 0.20 0.34 0.44 4.36
95-14833 M 0.14 0.08 0.37 0.81 0.19 13.2
95-14839 F 0.39 1.02 0.34 0.31 0.87 1.87
95-14935 F 0.37 0.38 0.25 0.84 0.37 7.65
95-15086 M 0.83 0.75 0.71 0.70 0.70 1.02
95-16923 M 0.81 0.89 0.45 1.08 0.69 0.93
95-17099 F 0.41 0.77 0.80 0.64 0.57 0.97
95-19845 F (.90 0.84 0.66 0.56 0.24 0.77
96-499 F 1.17 1.50 1.00 0.88 0.60 6.99
96-695 F 1.16 1.21 1.23 1.53 1.40 8.57
96-2014 F 0.89 0.80 0.77 0.54 0.73 1.17
96-2170 F 0.74 0.61 0.56 0.49 0.91 7.31
96-3103 M 0.74 091 0.72 0.64 0.89 1.10
96-3168 M 091 0.82 0.92 0.51 0.93 4.80
96-3229 M 0.85 0.76 0.57 0.47 0.84 2.40
96-4816 M 0.97 1.00 0.88 0.64 0.96 I.11
Range 0.21~1.17 0.08~1.50 0.20~1.23 0.31~1.15 0.16~1.40 0.77~13.21
M: male, F: female.
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