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Fig.1 TL glow curves of black pepper.
a) Glowl and Glow2 curves of un-irradiated black pepper.
b) Glowl and Glow2 curves of 54 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 Ratir:w ‘ii;;i(; o
Sample No. Shape Shape Shape Shape Shape Shape
1 0.041 — 0.053 S 0.11 P 012 S | 020 P 20 P
2 0064 — | 010 — | 0030 — 0019 P | 039 P20 P
3 0.041 - 0070 S | 0052 S| 013 — 0.17 P! 21 P
4 0042 — | 0070 — | 0060 P | 0.060 — | 0.16 Pl 20 P
5 0021 — | 0070 S | 0069 -— 015 P | 016 P | 25 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 170-180°C

— Neither shoulder nor maximum peak appeared.

L7zo 72, 190~ 220 C i3 T ED S

n7-b0% [S], 150~250C O#HAICH D

31 BalavoReHEE BEEBARLBOON oD [-] L

HoaravokBiEE, RU5.4kGy M 7o Fig.2 22 6 3SHBORKHMBOR &R
HEAE»OTHLEHOREHR % Fig.1 Fo

3. BRRUER

R, RERE% 2~ 20% o4 CERRET 100gPBayavhoFRTELEDOR
ZBCRSLANLA-BoY avBEE#HD 121.1~31.3mg (F35.1mg, 40 BFHE)
TL HERE % Table 1 IZRT o ENRTYFRHKREL, 5RBRTRTH RS

Bk Glow 1) OFICL Y, RD3M LHEs b0 EEREE 202 RAELA
BUIHB LI, Fig. LIRLZE I, 170~ BEDATH oo BIFRBOHEI S ~10%
190 C BB AIEZDERLD%E [P] & oBEIR, TBE], T—88RE] LHEsh

221



Mar. 2007 B, b ERRNFEHIORSLBREEROBIL IRy AL IRA 107
2: TL glow ratio=0. 11 L3TELRD o
R i 32 RNV HORERAB
£ 7 2T ADOIERERB L, 5.0kCy BE L7
4 SR b HE L 745 ORI M A% Fig.3 4

50 100 150 200 250 300 350 400

Temperature (°C)

An example of “P” (the blend included 5%
of irradiated black pepper) '

2

1.5

TL glow ratio=0.053 M
1

.
7

50 100 150 200 250 300 350 400

Intensity (nA)

0.5

0

Temperature (°C)

An example of “S” (the blend included 2%
of irradiated black pepper)

TL glow ratio=0. 10 S

/7
/
/’f”if.’

100 150 200 250 300 350 400
Temperature (°C)

-
w

Intensity (nA)

o
2

]
50

An example of “—” (the blend included 2%
of irradiated black pepper)

Fig.2 TL glowl curves of the blend of 54 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) Glow1 and Glow2 curves of 5.0 kGy-irradiated paprika. TL glow ratio was 2.6.
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Fig.4 TL glow1 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 167232 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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Abstract

Detection of Irradiated Spice in Blend of irradiated
and Un-Irradiated Spices Using Thermoluminescence Method

Michiko Goro, Masao Yamazaki®, Masayuki Sexicucur®,
Setsuko Toporii** and Makoto Miyanara***

Tokyo Metropolitan Leather Technology Center
3-3-14 Higashisumida, Sumida-ku, Tokyo, 131-0042, Japan
*Tokyo Metropolitan Industrial Technology Research Institute
2-11-1 Fukazawa, Setagaya-ku, Tokyo, 158-0081, Japan
* *National Food Research Institute
2-1-2 Kannondai, Tsukuba-shi, Ibaraki Pref. 305-8642, Japan
** *National Institute of Health Sciences
1-18-1 Kamiyoga, Setagaya-ku, Tokyo, 158-8501, Japan

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 10 20%
(w/w)were identified as “irradiated”. In the case 5.0 kGy-irradiated paprika were mixed with un-irradi-
ated paprika up 10 5% (w/w), all samples were identified as “irradiated”. The glowl curves of samples, in-
cluding irradiated paprika a1 0.2% (w/w) or higher, exhibited a maximum between 150 and 250°C.

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, 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 — 400T range,
identification of irradiation was not affected. Tr t of un-irradiated black pepper and paprika with ultra-

violet rays had no effect on the detection of irradiation. .
(Received September 20, 2006)
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Fig.1. Electron Beam sensitivity of on spices

(QO); viable bacteria, (@); spore forming bacteria
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Fig.2. Electron Beam sensitivity of viable bacteria on
spices

(@): Paprika, (A);Allspice Jamaica, (ll); Coriander,

(Q): Oregano, (A); Allspice Mexico, ((J); Parsley
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Fig.3. Electron Beam sensitivity of viable bacteria on
spices
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Fig.4. Electron Beam sensitivity of viable bacteria on
spices
(@): Black pepper, (A); Laurel
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Table 1. D-value of viable bacteria on spices

Dose range

Spices (kGy) D-value
0~3 1.6
Black pepper 3-1 2.1
7-10 2.0
0-3 1.8
Paprika 3 -7 1.9
7 —-10 7.0
. 0-3 0.9
f]\llspl.ce 3 -7 30
amaica 7 —10 . 12.3
0-3 -
Cinnamon 3 -1 19
7-10 -
) 0—-3 1.9
Coriander 3 -1 2.8
7 ~-10 5.9
0—-3 5.6
Laurel S 3-1 3.8
7-10 3.9
0—-3 1.6
Oregano 3 -1 4.1
7 -10 -
Allspice 0-3 L4
Mexi 3-7 2.7
exico 7-10 8.1
0-3 -
Cassia 3 -7 -
7 -10 -
0—-3 14
Parsley 3 -7 5.3
7 —10 3.5
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