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Determination and Survey of Hexachlorobenzene in Food Red Nos. 104 (Phloxine) and
105 (Rose Bengale) by GC/MS

Yukiko Umino, Sumiko Tsuji*, Yumiko Nakamura and Yasuhide Tonogai

The contents of hexachlorobenzene (HCB) in Food Red Nos. 104 and 105 samples certified in fiscal years
1998-2001 were determined by GC/MS. All 32 samples contained HCB ranging from 0.2 to 32.9 mg/kg. The
daily intakes of HCB based on the production of food colors was estimated to be from 0.018 to 1.456 ng, and
their average (0.441 ng) corresponded to 0.0052% of the ratio for the Tolerable Daily Intake (8.5 zg for 50 kg
body weight) of HCB developed by the IPCS.
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Fig.1 Preparation of R-104 and R-105
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Fig. 2 Structure of hexachlorobenzene (HCB)
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Fig.3 GC/MS(TIC) chromatogram and mass spectrum of HCB
HCB standard solution: 1 pg/ml
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Table 1 Effects of clean-up through Florisil column and. storage on the contents of HCB in the R-104 sample solution

Florisil column  After preparation of sample solution

clean-up Immediately  Storage for 2 weeks
Content (mg/kg)®
Sample I through 233 £ 1.3 245 £55
- 237 £ 1.8 29.1 £28
Sample I through 277 £ 1.6 254 =13
- 259 =138 316 £ 1.0

a: Average and S.D. of three determinations
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Table 2 Contents and pseudo-productions of HCB in the certified food colors R-104 and R-105

Food color Fiscal Year ~Manufacturer Production Content (mg/kg) Pseudo-production
(number of samples) (kg) Min® —Max® Average (mg)
R-104 1998 A (6) 1800 19.20 — 32.86 29.58 53244
B () 300 28.91 28.91 8673
Cc @ 136.5 0.83 — 1.64 1.24 169.26
D (1) 500 0.94 0.94 470
1999 A@3) 1300 0.63 — 0.83 0.74 962
B (2) 600 0.48 — 2.81 1.64 984
cQ 100 0.38 0.38 38
E (1) 200 5.54 5.54 1108
2000 A(2) 800 0.34 — 0.73 0.54 432
B (2) .800 0.24 — 0.46 0.35 280 .
2001 A (2) 1000 0.42 — 0.74 0.58 580
c 100 0.39 0.39 - 39
D) 660 0.52 0.52 343.2
E ) 320 27.46 27.46 8787.2
F() 500 0.42 0.42 210
R-105 1998 B () 300 6.74 6.74 2022
D) 256.25 11.35 11.35 2908.438
1999 F(1) 58 5.55 5.55 321.9
2000 F (1) 90 ; 1.69 1.69 152.1
2001 AQD 300 0.16 0.16 48

a: Each value is the average of two determinations

Table 3 Daily intakes of HCB from food colors estimated by production

Fiscal Daily intake
Year Food color HCB
(mg/day) (ng/day) Total (ng/day)
1998 R-104 0.059 1.350 }.1 456
’ R-105 0.012 0.106 '
1999 R-104 0.047 0.067 } 0.074
R-105 0.001 0.007
2000 = R-104 0.035 0.015 } 0.018
R-105 0.002 0.003 )
2001 R-104 0.056 0.215 } 0.216
R-105 0.006 0.001 )

Average R-104 0.049%0.011 0.412%0.631

*S.D. R-105 0.005+0.005 0.029+0.051
a:This value corresponded to 0.0055% of the ratio for the TDI
(0.17 pg /kg body weight/day; 8.5 pg/day for 50 kg body weight)
of HCB developed by the IPCS

}o.4410+ 0.682
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