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Total Phenol Value in Urine for the Phenol
Resin Workers

Kyu Dong Ahn and Doo Hie Kim

Graduate School of Public Health Kyungpook National University Taegu, Korea

This study was conducted to evaluate health consequences of phenol resin workers for 6 weeks from

February 21, to March 28, 1986.

The subject population was 26 in a factory with phenol resin and control group was 30 non-exposed

workers who were working in the other factory.

The biological parameters chosen for this study were phenol concentration in working room-air, total
phenol level in urine and BUN of phenol resin workers.

The phenol concentration in working room-air and total phenol in urine were significantly correlated

(r=0.791, p<0.01).

The frequency of symptom and sign in phenol resin workers were higher than control group. The
frequent symptom and sign were coughing, weight loss, poor appetite, headache, dyspnea, eye irritation

and tinnitus, in order.

Total phenol in urine was not reversed to normal range in spite of interruption of exposure for 4 days.
The BUN value in-blood and total phenol in urine were not correlated.
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Table 1.Mean temperature and humidity in and out-door of working room

In-door Out-door
Date
Temperature (°C) Humidity (%) Temperature.(°C) Humidity (%)
Feb. 21 18 46 1.4 50.8
28 19 43 0.6 49.0
Mar. 7 29.5 45 7.4 80.3
14 28 42 7.8 83.0
21 30 50 8.5 74.8
28 32 48 11.8 77.5
Table 2. Phenol concentration (ppm) in working room-air by week
Working place 1st wk. 2nd wk. 3rd wk. 4th wk. 5th wk. 6th wk.
Mean 2.4 2.9 4.0 4.1 5.2 5.9
A S.D. 0.15 0.68 0.82 0.1 2.45 0.82
(Range) (1.9—-2.6) (2.1-3.6) (3.0-5.1) (3.9—4.3) (2.8—7.7) (4.6—7.0)
Mean 1.3 1.7 2.3 2.5 3.0 3.0
B S.D. 0.29 0.66 0.82 0.09 0.82 0.9
(Range) 0.9-1.6)  (0.9-2.7 (1.8-3.2) (2.4-2.6) (2.1-4.0) (2.0—4.D1)
Mean 3.7 3.6 3.5 4.2 5.2 6.4
C S.D. 0.56 0.42 0.42 0.58 1.09 0.73
(Range) (2.8—4.3) (2.9—4.0) (2.9—4.0) (3.5—-5.1) (4.4-7.3) 5.7-7.1
Capacity of A is 612.5m?® (7X25X3.5m),
coating copper wire less than 1mm in diameter with phenol resin.
Capacity of B is 122.5m? (7X5X3.5mj,
coating copper wire less than 0.1—0.2 mm in diameter.
Capacity of C is 245m?® (7X10X3.5m), )
coating copper wire less than (.1 mm wire in diameter.
Mean is geometrial value.
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Table 3. Weekly results of urine test for total phenol level by working place

. Working After Phenol level in Urine (mg/1)
g;crg‘?ﬁ) ( yr(; duration 4 days
: (month) rest 1st wk. 2nd wk. 3rd wk. 4th wk. 5th wk. 6th wk.
Section A(9) 31.6 53.3 59.9* 212.2 244.2 235.4 278.1 285.9 280.5
+3.6 +19.6 +30.6 +130.5 +119.7 +94.5 +130.8 +132.6 +164.8
Section B(7) 29.1 59.1 45.1* 159.3 174.3 198.9 238.9 304.2 316.0
+6.0 +43.3 +10.6 +76.1 +58.5 +53.2 +85.1 +117.3 +121.7
Section C(10)  30.2 36.2 66.1* 236.6 207.2 248.0 276.4 322.0 420.7
+4.2 +24.4 +15.9 +87.4 +75.1 +128.9 +130.0 +140.8 +201.1
Total (26) 31.0 48.3 58.3% 207.3t 211.1% 230.3% 266.9t 308.3%1 344.1%
+4.6 +31.6 +22.2 +102.9 +90.6 +99.5 +110.6 +127.3 +175.3
Control (30) 28.1 46.0 21.0
+5.9 +31.8 +6.8
*p<0.01, test with control »
p<0.01, Analysis of variance by prolongation of exposure duration.
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Fig. 1. Total phenol level in urine by week and working place.
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Fig. 2. Corrlation between total phenol in urine and phenol concentration in room-air.

Table 4. Frequency of symptom and sign according to total phenol level in urine

Phenol concentration

Symptom and sign*

(mg/L)

I I o v v Vi Vil Vil X X X1
Control <100 N 3 1 3 1 3 - 2 — 1 — 1 —
%o 3.3 10.0 3.3 10.0 — 6.7 — 3.3 — 3.3 —
100~199 6 2 4 1 1 2 2 1 1 1 — —
Subiect 200~299 12 9 5 7 3 7 2 5 — 2 2 —
SRIEEE 300~ 399 4 4 4 4 2 41 2 1 -1
400~499 2 2 — — 1 1 1 1 1 — — —
Total N 26 17 13 12 9 12 9 8 4 4 2 1
% 65.4 50.0 46.2 34.6 46.2 34.6 30.8 154 154 7.7 3.8
*Symptom and sign
I Coughing VIl Tinnitus
I1 Weight loss Vil Vomiting

[X Diarrhea
X Insomnia
X1 Abnormality of skin

it Poor appetite
IV Headache

V' Dyspnea

VI Eye irritation
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Table 5. Frequency of symptom and sign according to working place

Symptom and sign*

Working place

I I m v \% VI Vit vl IX X X1
Control N 30 1 3 1 3 — 2 — 1 — 1 —
% 3.3 10,3 3.3 10.0 — 6.6 - 3.3 — 3.3
Section A 9 5 8 3 2 7 — 1 1 — 1
Section B 7 2 5 6 1 - 1 - 2 —
Section C 10 10 — 9 — 8 2 3 - —
Total N 26 17 13 12 9 12 9 8 4 4 2 1
% 65.4 50.0 46.2 34.6 46.2 34.6 30.8 154 15.4 7.7 3.8
* ; Same as table 4
Table 6. The rate of BUN abnomalities among phenol exposure group
Working place No. Abnormality of BUN %
A 8 50.0
B 28.6
C 10 40.0
Total 25 10 40.0
Table 7. Comparison of total phenol in urine between normal and abnormal group for BUN
. No. of No. of BUN after 4days rest BUN after exposure
Wolralémg normal abnormal
place BUN BUN normal abnormal normal abnormal
A 4 4 56.6+26.7 70.3+37.0 288.2+ 96.4 249.2+109.9
B 5 2 42.6x11.7 51.6+ 3.5 244.2+ 88.0 201.2+ 6.2
C 6 4 68.6+20.2 62.6x 7.4 295.8+101.9 268.3+ 87.6
Total 15 10 56.7+21.6 63.5+23.0 276.6+ 92.1 247.2+ 85.2
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Table 8. The rate of BUN abnormal among those who were not exposed to phenol*

Year Subject No. BUN abnormal %
(>18 mg/dl)

1983 14 2 14.3

1984 107 12 11.2

1985 163 21 12.9

Total 284 35 12.3

*Data Source; from Masan Industrial Health Center
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