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Studies on the Stability of Catapol Components, and Genotoxic Safety
of y-Irradiated Rehmanniae Radix crude
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Abstract — This study is concerning to identify the hygienic problems occurring in processing, storage, and distribution of Reh-
manniae radix crude. and to investigate the possibility of application of safe and hygienic y-irradiation techniques. The results
are as follows. To compare the contents of catapol, index compound of Rehmanniae Radix crude, between before and after y-
irradiated, 0, 2.5, 5, 7.5, 10, 12.5, 15, 20, and 30 kGy of y-irradiation was applied to standard catapol and Rehmanniae radix
crude. The contents of catapol in standard material and Rehmanniae radix crude were decreased with the increase of y-irra-
diation level. However, active components of Rehmanniae Radix crude were not changed with y-irradiation. These results indi-
cate that active components of Rehmanniae Radix crude were preserved after y-irradiation and those of Rehmanniae Radix
crude did not showed significant change after irradiation of y-ray up to 20 kGy.
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Table I. HPLC conditions for the analysis of catapol

Descriptions Condition
Instrument Nanospace SI-2 (Shiseido)
Capcellpak MG C18
Column (1.5 mm x 250 mm, 5 um) (Shiseido)
H,0 Acetonitrile
0 min. 97% 3%
10 min. 97% 3%
Mobile Phase 13 min. 10% 90%
18 min. 10% 90%
19 min. 97% 3%
25 min. 97% 3%
Flow Rate 0.1 m//min
Column Tem. 30(°C)
Detector UV 210 nm
Injection Volume Sl
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Fig. 1. Chemical structure of catapol.



Vol. 36, No. 2, 2005

A5

77

400 catalpol

350 Y

300

2501 ‘

; 200

150 b

100 ¢ \
52 ;;"l! 5,\ ‘1 \
—DD 2 4 5]

Fig. 2. HPLC profile of catapol (Rt4.93 min.) Standard.
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Fig. 3. The PDA spectrum of catapol standard.
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Fig. 4. Calibration curve of catapol standard.
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Table II. Reduction rates of catapol (500 ppm in MeOH)
according to y-irradiation strength

Sample Detection Reduction
level (ppm) rate (%)
control 500.0+2.3
2.5 kGy 490.1£3.7 2.0
5 kGy 474.4+5.0 51
7.5 kGy 464.7+4.8 7.1
10 kGy 4457+10.2 10.9
12.5 kGy 431.5¢7.2 13.7
15 kGy 426.446.1 14.7
20 kGy 410.2+5.9 18.0
30 kGy 389.746.1 22.1

Table III. Reduction rates of catapol in Rehmanniae Radix
crude by the strength of y-irradiation

Detection level Reduction rate

Sample (ppm) %)
control 2802.6x111.7

5 kGy 1136.6+17.0 59.4
10 kGy 929 6+22.5 66.8
15 kGy 699.7+15.9 75.0
20 kGy 438.7+18.2 84.3
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Fig. 5. HPLC profile of catapol in non-irradiated Rehmanniae Radix crude.
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Fig. 6. HPLC profile of catapol in 5, 10, 15, 20 kGy-irradiated Rehmanniae Radix crude.
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Table IV. Ames test results of gamma-irradiated Rehmanniae Radix crude

Test S-9 Dose Number of revertant colonies per plate (mean®S.D.)
Sample mix (ng/plate) TA98 TA100 TA1535 TA1537
HO - 2145 146+7 1643 642
: + 2445 147413 22+1 8+1

- 5000 2042 158+6 1943 6+1

~ 2500 2041 15345 25+1 540

- 1250 2143 15942 1540 7+1

- 625 232 15046 2014 60

Nonirradiated - 312 15+4 155+1 18+1 6+1
+ 5000 2141 174:+4 2415 6+1

+ 2500 2342 169+1 24:+4 8+1

+ 1250 250 14747 2041 1041

+ 625 3141 164+4 20+4 9+1

+ 312 2145 150+8 21+4 10+1

- 5000 2241 160+13 27+1 742

- 2500 2444 1701 23+] 6+2

- 1250 2243 129+8 17+1 8+1

- 625 23+2 13243 2143 7+1

30 kGy-irradiated - 312 24+ 145:+4 1941 5+1
+ 5000 3441 17246 2442 1140

+ 2500 25+1 145£18 2141 743

+ 1250 3142 158+7 201 8+1

+ 625 2610 13849 21+4 541

+ 312 3641 138+1 2241 642

Positive - 425+59" 772494° 461+63° 227+13°
control + 704+28" 1408+82¢ 588+11° 591435°

Positive control agents; a
d : 2-Aminoanthracene (2 pg/plate), e

: 4-Nitroquinoline-1-oxide (0.5 pug/plate), b : Sodium azide (0.5 ng/plate), ¢ :
: 2-Aminoanthracene (4 pg/plate).

9-Aminoacridine (50 pg/plate),
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Table V. Bone marrow micronucleus test results of Rehmanniae Radix crude

Test Dose No. of MNPCE/2000PCE PCE/NCE+PCE
Sample (mg/kg) animal (mean + S.D.) (mean + S.D.)
water 5 0.36+0.82 0.4440.02
Non-irradiated 2000 5 0.51+0.52 0.44+0.04
on-irradiate
Rehmanniae Radix 1000 5 0.47+0.56 0.44+0.03
500 5 0.42+0.53 0.45%0.03
30 kGv-irradiated 2000 5 0.67+0.55 0.44+0.02
y-irradiate
Rehmanniac Radix 1000 5 0.50+0.51 0.4510.04
500 5 0.45+0.53 0.45+0.03
Cyclophosphamide 30 5 27.17+1.87° 0.44+0.02

a : Significantly different from control at P <0.01.
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