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Abstract

The simple microgel electrophoresis of single cells, a ‘comet assay', on fruit seeds enabled the rapid
identification of irradiated fruits by comparing the intact non-irradiated cells and the damaged cells of
irradiated fruits. Grapes and plums were irradiated with 0.1, 0.5, 0.7, 1.0 kGy and strawberries, peaches,
apples, and nectarines were irradiated with only 1.0 kGy. Seeds were isolated, crushed, and the suspended
cells were embedded in an agarose layer. After lysis of the cells, they were subjected to microgel
electrophoresis for 2 minutes, and then stained. The DNA radiation-induced fragmentation of all the fruits
stretched and migrated out of the cells forming a tail toward the anode giving the appearance of a comet,
while the undamaged cells appeared as intact nuclei without tails. Grape and plum seeds irradiated at 0.5
kGy and higher showed significant increases in tail length. With increasing the irradiation doses, longer
extention of the DNA from the nucleus toward the anode was observed. Strawberry, peach, apple, and
nectarine seeds irradiated with 1.0 kGy also showed the longer tails than non-irradiated ones. DNA comet
assay as a rapid and inexpensive screening technique could be an officially validated method for the detection

of irradiated fruits.
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Fig. 1. DNA comets from grape seeds and plum seeds. Silver staining (Microscope objectivex10). a: unirradiated, b:
irradiated with 0.5 kGy, c: irradiated with 1.0 kGy (row). A: grape seeds (lysis 10 min), B: grape seeds (lysis 60 min) C: plum

seeds (column).



534 A=Al Ea A A 32 9 A 3 E (2000)

A2 comet tail S ¥Un|H oz {AY} AA(Fig.
1. A, B), =83 1083608 25 ZAMdFE| 37}
S5 il lengthvt A& #E1Y 5 YA H|Z
Al A& (Fig. 1. a)e} EA} A& (Fig. 1. b, )] Tl
7¥s3lch 88 108oAE 0.5kGyet 1.0kGy=
AR R SERRe] ZhsE T shyg] 60%ellM
* tail length’} MZ fAFsle] 8t F3e] o3
v gAe) z}o)7l gl HALZ Mo} o]u)x] ¥M7|e}
e AU Aoz BAEE AHe Hle] s}
sslelel Ao AFRAME dgge] F71ESF
taile] Aoz A} Felxl Zlo] JAHG 2 vIRAL A
BoME ARRleM veld wke} ZEe](Fig. 1. C. a)
comet Eo¥2] B T|AFYAIR oHF] Y TP
o] AFE LS $, $2ol¥; 20 intact cells/100
cells) AR Fig. 1. C. b, cplME comet X9
"t #aA= o] 2A} A B9} H]ZAL AR comet %
g TEE $ ek BE B EAF A EeA comet
2ok dx RAFHGA|R SFFHA S Y EFE
do] wro] A I(60~90 intact cells/100 cells) ¥}
H2 AR BN E AP RGP o] A2 HAHA]
otr] ZAAFS} BIZAMA B FHo] slEsld.
o]9] Azp= v|EA} A|BNA comet BF] o] H
A7) AR A WY RS Ho| AFHI =
AP Bl A comet EoFe ¥ AAHGE=
Delincee?"] A7 a}s} 234

Huj7A o2 cometd] FAE AR F 7 MFolA
2akglz 100702 M EE At tail lengthS 37
813l ol9] WS =R Jehf B A(Fg. 2),
FeAol AEH BT Apo] F7185F il length?t
F7ksl= Ao vepdel. 249 79+ 0.5kGy
AMFE FA% A5 Bgov o]Fe] AFelMe
58 5718 JebiA esteh AFHCME 0.1kGy
S MEE] 0.5kGy7HAIE tail length} A3 F7151o
7} o) FRE] kg 1S JePid R, Cerda
F00e ool K7t FEA X vl £H2R>
=, 38He - E2) 3A)d wlwA {4A s P2
A E7} £45]0] 1.0kGy ol3le] AAMFd e vjzAL
ANBE9 2A} AB7Y Aol FEEA ] o
Hoa slg o) B dFeide 0.1kGyd AFE Al
28kt 0.5 kGyol 4] Aol tail length?} Wol 5
7Vso] n|EA} AlREe} ZARA RS AolE HUY 5
A=t

HIZAL Alge} 7 Al A AR AlR2] tail length
Zhll F94dE AT A=}(Table 1), E=RE 1087
g3zt -9 viEAF A&} 0.1 kGyEAMA R, 2

Tail length (a0

0.1 0.1 03 05 0.7 09
Iradiation dose (kGy)

Fig. 2. Fig. 2. Plots of comet tail length of grape seeds
and plum seeds vs. irradiation dose.

Values are mean of tail length and standard error (bar) from
100 comets.

Table 1. The comet tail length* of grape seeds and plum
seeds by irradiation dose and lysis time. (unit: wm)
Samples

Grape seeds
Trradiation d
4Gy O Lysis 10min  Lysis 60min

unirradiated ~ *59.00£5.15* *4240+5.57° *55.065.16
0.1 465.5946.38" 766.7316.59" P71.3745.93
0.5 157.0541.75* €198.31£2.84° €102.1611.56
0.7 €178.9242.39" £176.49+2.07* 121.60£1.83
1.0 €185.68+1.56* ©197.00£1.49° ©132.58+1.86

*Mean and standard error of tail length from 100 comets.
AOMeans with different superscripts in the same column
differ significantly (p<0.05).

*®Means with different superscripts in the same row differ
significantly(grape seeds, p<0.05).

Plum seeds
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Fig. 3. DNA comets from fruit seeds. Silver staining
(Microscope objectivex10).
a: unirradiated, b: irradiated with 1.0 kGy (column). A:
strawberry seeds, B: peach seeds, C: apple seeds, D:
nectarine seeds (row).
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Table 2. The comet tail length* of strawberry, peach,
apple, and nectarine. (unit: pm)

S Irradiation dose Unirradiated 1.0kGy
ample

Strawberry seeds 64.4916.00° 150.17+4.78°
Peach seeds 39.56t1.55° 56.5240.57°
Apple seeds 118.7243.01° 152.51+1.29
Nectarine seeds 87.70+£3.37° 161.08+1.52°

*Mean and standard error of tail length from 100 comets.
*®Means with different superscripts in the same row differ
significantly (p<0.05).
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