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Abstract

Residue levels of an organochlorine insecticide, BHC, were determined for brown rice samples:
produced in Korea by collection and field experiments to obtain the following results.

1) Residue levels of total BHC in 112 samples (an Indica type variety Tongil) produced in 1976
and collected from 9 provinces in proportion to the production level of rice ranged from 0.0010 to
0.0762 ppm, the average being 0.0061 ppm.

2) The residue levels in samples from Jeonbook, Kyongnam and Choongnam provinces were higher
than the average for whole samples. BHC isomers were found in the order of a>7>p>8 isomers,
and the detection frequency by range were 89.3% below 0.01 ppm, 9.8% for 0.01~0.05 ppm and
0.99 for 0.05~0.10 ppm.

3) In field experiments according to conventional agronomical practices, the brown rice samples
after spraying of BHC at the first generation time of rice stem borer (4 kg of 6% granular formu-
lation/10 a paddy field) showed a little higher residue level than control samples, but not more than

0.035 ppm, whereas samples after spraying at the second generation time (3 kg/10 a) contained in

the range of 0.04~0.19 ppm.
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Table 1. Collection of rice samples for BHC analysis

Location (number of samples)
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F@AH ()T A@AF@ TR ()2 (DL F(1>

A F(2) FAF()

. Rice production Number of
Province (1976, 1,000ton) samples
Kyonggi (F#) 751 14
Gangwon JLIE) 212 7
Choongbook (f4t) 241 10
Choongnam ({E.#8) 775 15
Jeonbook (Z4t) 749 15
|
Jeonnam (&) 931 18
Kyongbook (B t) 791 15
Kyongnam(g##, £I41) 660 15
Jeju (M) 5 3
Total

5,125 112
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Table 2. Conditions for the cultivation of paddy rice

Kyonggi area Jeonbook area

Transplanting
Pesticide application
First generation time of rice stem borer
Second generation time of rice stem borer
Harvesting
Soil condition

June 1 June 12

June 19 June 20
August 9 August 15
October 10 September 23
Sandy loam Silty loam
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Fig. 1. Allocation of field lots for BHC residue
experiment
A : BHC sprayed at 1st generation time of
rice stem borer
B : BHC sprayed at 2nd generation time of
rice stem borer
C : Control without spray
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Fig. 2. Gas chromatograms of BHC residues in
brown rice samples
Column : 5% OV-17/80-100 mesh Chromosorb
W, AW
Column temperature : 200°C
Detector : electron capture detector(®3Ni)
Carrier gas flow rate : 75 ml Ny/minute
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Table 3. BHC residues in rice samples produced in various districts of Korea in 1976

(Unit : ppm for brown rice)

Province I Number of samples «-BHC 5-BHC +BHC 3-BHC Total BHC

Kyonggi | 14  Range TR-0. 0048 ND-TR | ND-0.0029 ND | 0.0020-0.0065
Mean 0.0028 0. 0002 0.0014 ND 0. 0044

‘Gangwon 7 Range TR-0. 0029 ND ND-TR ND 0. 0010-0. 0039
Mean 0.0016 ND 0. 0004 ND 0.0021

Choongbook 10 Range TR-0. 0048 ND ND-0. 0033 ND 0.0010-0. 0058
Mean 0.0023 ND 0.0010 ND 0.0033

Choognam 15  Range TR-0. 0224 ND-TR | TR-0.0052 | ND-0.0102 | 0.0020-0.0378
Moan 0.0056 0. 0004 0.0021 0.0010 0. 0091

Jeonbook 15  Range 0.0024-0. 0104| ND-0.0096 | TR-0.0080 | ND-0. 0037 | 0.0056-0.0167
Mean 0.0057 0. 0008 0.0033 0.0033 0.0102

Jeonnam 18  Range TR-0.0048 | ND-0.0122 | ND-0.0037 | ND 0. 0010-0. 0174
Mean 0. 0030 0. 0008 0.0015 ND 0.0053

Kyongbook 15  Range TR-0. 0027 ND ND-TR ND 0. 0010-0. 0037
Mean 0. 0022 ND 0.0008 ND 0. 0030

Kyongnam 15  Range TR-0.0270 | ND-0.0332 | ND-0.0052 | ND-0.0108 | 0.0010-0.0762
Mean 0. 0046 0. 0030 0. 0011 0.0011 0. 0098

Jeju 3 Range TR-0. 0027 ND ND-TR ND 0. 0020-0. 0037
Mean 0.0019 ND 0. 0007 ND 0.0026

Whole 112 Range TR-0.0270 | ND-0.0332 | ND-0.0080 | ND-0.0108 | 0.0010-0.0762
Mean 0.0036 ’ 0.0007 0.0015 0.0003 0.0061

ND : non-detectable

TR : trace (a,7,6<0. 002 ppm, 8<0.006 ppm) (Half-value of the upper limit was used in calculating total

and average.)



(310)

Table 4. Detection frequency of BHC residues in
brown rice produced in 1976

SBFE - KL - FHRK

Number of Detection frequ-
Range samples ency(%)
0 ~0. 0050 74 66. 1
0. 0051~0. 0100 26 23.2
0.0101~0. 0500 11 9.8
0. 0501~0. 1000 1 0.9
Total uz | 100.0
A7
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B, BEAA dgted o AgdAy AFF BT
Ak vlmd & A4S HESE Hoz24 o Ad
A4 BHC 4ul#s} #Adde] & Reoez FAdd.
53 £ zAdA 2429 H3A 0.0762 ppm e B
BRI 448 drled 4xe 9@ BHCY %
BERERECISD S 158710 @8 10a % 2~3ke)
< BESY BHCE Al =& A%A 42@ Aol o
a7t g A4

EA7A bl A4 2 a5 Ful A4 Abel 48] BHC

TTHEH G A

(-BHC) "V 1971 0.011 ppm(r-BHC) 42 19724 0. 007
ppm(7-BHC), #1973y 0. 008 ppm(total BHC) ™ g 4
E 2AAY Aed dutFes e g vy
b, 2@y o] 717kE BHCS 4wujgkojs & spo]r}
dsich. =@ 4718 ARz = LB FE(3~5
Aol A3t o8 FFo FREAERTIE A4 ¥
Hitgemz SHEe] ERES J1d8s ozdg. o
A ZEMA RFERZ PolFride Zadss E 2
Atoll A &t zrol B—gfhol Aot ATH ez LR
KE -Ev-éifir AL ojdle] Hxel ojet & F gt
Bigs o 28t 8M0lES BHC BERE
{ﬁ &01 4% =AM F BHCE 45T 4% +&
€9 del%9 BHC AFHFE A7 4sid FEA
Wl FEGE BAAYE gAY 20 BEAY
Al AAE £AAY A Table 5, 63 2o
FALTE 29 2deA o] FH#A Gt BHC 3
Frakol o 2.3 24 AW #HeulAEF BHC AF&F
FEAL A9 vl 3 Y. BHCE o
325 137 4z ¥ FHE drlddyg AFFE
FAE T vl A FEAddA e el F/E4
o 2dbAYge e g Fobstdh zE Y o
- AGo] A X 0.025ppme =3 & ofv &9l
ol3lg & 2517]o] BHCE 42§ #vujdAE 0.05~
0.20ppm A= 3 AFIAF o F3] ZiiAdddaA &

o

ZEE AT THHFEE

2= 19700 0.012 ppm

o] AFIHAr.

o] BHC 42 %

Table 5. BHC residues in brown rice by field experiment (Kyonggi area)

FHART HHA

(Unit : ppm, average of duphcate analysis)

Treatment { Replication | a B 7 8 ' Total
Control 1 0. 0026 TR TR TR 0. 0076
(without spray) 2 | 0. 0021 TR TR TR 0.0071
3 I 0.0041 TR TR TR 0.0081
Average J 0.0029 TR TR TR | 0.007
Sprayed at 1st generat- i 0.0141 0.0170 0.0015 0.0023 0.0349
ion of rice stem borer l 0. 0082 0.0120 0.0120 0.0020 0. 0243
3 0. 0029 TR TR ND 0. 0069
Average ' 0. 0084 ! 0.0107 0.0015 0.0014 0. 0220
Sprayed at 2nd generat- 1 0.0484 0.0106 0.0076 0.0027 0. 0693
ion of rice stem borer 2 0. 0449 0. 0060 0.0109 ND 0. 0618
3 [ 0.0286 0. 0060 0.0038 TR 0. 0394
Average 0. 0406 0. 0075 0.0074 0.0012 0. 0568

ND : non-detectable

TR : trace (e,7,6<0.002 ppm, £<0.006 ppm)

(Half-value of the upper limit was used in calculating total and average.)
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Table 6. BHC residues in brown rice by field experiment (Jeonbook area)

(311)

(Unit : ppm, average of duplicate analysis)

Treatment Replication 1 a B ' r & Total
Control 1 | 0.0008 |  0.0097 0. 0030 TR 0.0235
(without spray) 2 0. 0089 0. 0030 0. 0046 0. 0081 0. 0246
3 0. 0038 ND TR TR 0. 0058
Average | 0.007%5 |  0.0042 ] 0.0029 0.0034 0.0180
Sprayed at 1st generation 1 0.0104 TR 0. 0031 0.0088 0. 0253
of rice stem borer 2 0. 0079 0. 0086 TR TR 0.0185
3 0. 0067 0.0112 TR 0. 0020 0. 0209
Average ’ 0. 0083 0.0076 0.0017 0.0039 0.0215
Sprayed at 2nd generation i 0. 0811 0.0186 | 0.0139 0.0592 0.1728
of rice stem borer 2 0. 1086 0.0354 0.0163 0.0156 0.1759
3 0.1341 0.0291 0.0174 0.0123 0.1929
Average | 0.1079 0.0277 0.0159 0.0290 0.1805
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Table 7. Limit of tolerance for »-BHC residue in
various countries
(Range for fruits and vegetables)

Country Tolerance (ppm)
FAQ/WHO 1~7
U.S.A. 1~7
Australia 7
New Zealand 5
Sweden 1~2
West Germany 1
Netherlands 1
Japan 0.5 €0.2%)

*Total BHC
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