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Fig.1 TL glow curves of black pepper.

a) Glowl and Glow2 curves of un-irradiated black pepper.
b) Glow1 and Glow2 curves of 5.4 kGy-irradiated black pepper.

Table1 TL glow ratios and shapes of glow curves for the blend of the 5.4 kGy-irradiated and un-
irradiated black pepper

Irradiated ratio 0% 2% 5% 10% 20% 100%
Ratio Ratio Ratio Ratio Ratio Ratio
Sample No. Shape Shape Shape Shape Shape Shape
1 0.041 — 0.053 S 0.11 P 012 S 0.20 P 2.0 P
2 0.064 — 0.10 — 0.030 — 0.019 P | 0.39 P 2.0 P
3 0.041 — 0.070 S 0.052 S 0.13 — 0.17 P 2.1 P
4 0.042 — 0.070 — | 0.060 P | 0.060 — | 0.16 P 2.0 P
5 0.021 — | 0.070 S | 0.069 — 0.15 P 0.16 P 2.5 P

Irradiated ratio: The ratio of irradiated black pepper on samples
Ratio: TL glow ratios.

Shape: Shapes of glow1 curves were classified as “S”, “P” and “—".
S: Shoulder at 190-220°C

P: Maximum peak at 170-190°C

— Neither shoulder nor maximum peak appeared.
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Fig.2 TL glowl curves of the blend of 5.4 kGy-
irradiated and un-irradiated black pepper.

Shapes of glowl curves were classified as
“S” “P” and " —”.
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Fig.3 TL glowl curves of paprika.
a) Glowl and Glow2 curves of un-irradiated paprika. TL glow ratio was 0.008.
b) Glowl and Glow2 curves of 5.0 kGy-irradiated paprika. TL glow ratio was 2.6.
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The blend included 0.2% irradiated paprika.
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The blend included 5.0% irradiated paprika.

Fig.4 TL glowl curves of the blend of 5.0 kGy-irradiated paprika.
Figures of the example of highest TL glow ratio and lowest TL glow ratio.
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Fig.5 Effect of temperature range on the TL glow ratios in black pepper.
Quantity of light emission were integrated in the temperature range of 70 — 400 C and 167 — 232 C. Value
above the top of the figure shows proportion of irradiated black pepper in the blended samples by weight.
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Fig.6 Effect of temperature range on the TL glow ratios in paprika.
Quantity of light emission were integrated in the temperature range of 70 —400 C and 167 — 232 C. Value
above the top of the figure shows proportion of irradiated paprika in the blended samples by weight.
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Fig.7 The effects of differences in irradiation time of ultraviolet ray to TL glow cureves of yellow sand.
Numerical number in the column shows the minutes of ultraviolet rays irradiation.
Yellow sand was annealed at 400 C before UV irradiation.
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Fig.8 TL glow curves of ultraviolet rays irradiated black pepper (left) and paprika (right).
Samples were irradiated with ultraviolet rays for 60 minutes, and after 4 days TL glow curves were

measured.

Table 2 Effect of ultraviolet ray irradiation on the TL glow ratio in black pepper and paprika

Black pepper Paprika
Control uv Control uv
irradiated irradiated
Average 0.061 0.038 0.0065 0.0069
Standard deviation 0.008 0.008 0.0015 0.0007

Control; Un-irradiated neither by y-ray nor ultraviolet rays
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and Un-Irradiated Spices Using Thermoluminescence Method
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Five blended spice sample were prepared by mixing irradiated and un-irradiated black pepper and pa-
prika at different ratios. Blended black pepper containing 2% (w/w) of 5.4 kGy-irradiated black pepper
showed no maximum at glowl. Irradiated black pepper samples, mixed to Sor 10% (w/w), were identified
as “irradiated” or “partially irradiated” or “un-irradiated”. All samples with un-irradiated pepper up to 20%
(w/w)were identified as “irradiated”. In the case 5.0 kGy-irradiated paprika were mixed with un-irradi-
ated paprika up to 5% (w/w) , all samples were identified as “irradiated”. The glowl curves of samples, in-
cluding irradiated paprika at 0.2% (w/w) or higher, exhibited a maximum between 150 and 250C.

The results suggest the existence of different critical mixing ratio for the detection of irradiation among
each spices. Temperature range for integration of the TL glow intensity were compared between 70 — 400C
and approximate 150 — 250°C, and revealed that the latter temperature range was determined based on the
measurement of TLD100. Although TL glow ratio in 150 — 250 C was lower than that of 70 — 400°C range,
identification of irradiation was not affected. Treatment of un-irradiated black pepper and paprika with ultra-

violet rays had no effect on the detection of irradiation.
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