Az AF AFE A7 AEA AR Ak

wERA, Kk

Plant Sample Preparation for Liquid Scintillation Counting

Zang-Kual U, and Sung-Jun Song

Summary

Quenching is very important factor for liquid scintillation counting and depends on the sample preparation
method, especially when soft-beta emitters such as H—3, C—14, S—35 are used as a tracer.
Unstability of natural background and quenchirg caused by the different sample preparation procedures

were discussed.

1. The background level of plant samples appeared to increase by NCS treatment because of the chemical
luminescent effect. Higher than 10000 cpm of background. especially in case of the fresh plant sample.
was observed after 24 hours keeping the counting samples in the dark place. Although most of this high
background disappeared after 5 days leaving. NCS treatment for the plant sample preparation in liquid

scintillation counting proved not to be desirable.

2. The samples prepared by ashing or 95% alcohol extraction showed much low background counting.
3. A proper dilution should be done to reduce the degree of color quenching when plant leaves are

extracted by 95% alcohol or treated by NCS.

4. The plant samples from the water culture generally gave higher background counting than those from the
soil culture, though the reason could not be understood at present.
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Table 1. Composition of nutrient solution for sand
and water culture.

Composition ml 1
IM KH, PO, 4
IM  Ca(NOy), 10
IM Mgso, 4

1073M  cuso, 0.3
1073M  znso, 0.8
1073M  Mncl, 9
1072M  HyBO, 5
1073M Fe-EDTA 5
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Table 2. Observed counts per minute of the sample solutions extracted by 95%
alcohol from barley and corn. {cpm/g fresh weight)

Plants Pot culture Water culture
Barley shoot 62 88
root - -
Corn shoot - 448
root - 219
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Table 3. Observed counts per minute of the plant residues treated with NCS.
(cpm/g fresh weight)

Plants ESCR cpm ESCR cpm

Barley shoot 0 639 0 221

root 0 3774 0 4627

Corn shoot 0 116 0 47

root 0 2445 0 3583
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Table 4. Observed counts per minute of the plant sampies treated with NCS.

(cpm/g fresh weight)

Water culture

P ot culture Sand culture

plants

ESCR cpm ESCR cpm ESCR cpm

Barley shoot 0 1449 0 956 0 1861
root 0 22382 0 10994 0 26376

Corn shuot 0 338 0 494 0 371
root 0 13324 0 3997 0 15674
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Table 5. Change of ESCR and observed counts when each 100ul of the sample solution
having a high cpm was added to the 9ml of Bray's cocktail successively.

plants Method Volumes added
and of 100 ul 200ul 300 ul
Tissues Cul ture ESCR cpm ESCR cpm ESCR cpm
Water 1,478 33.1 1,159 28.4 0,882 32,4
Barley
pot 1,484 33.3 1,188 31.4 0.899 37.4
shoot
S and 1.509 32.4 1.254 31.0 0,018 26.6
Water 1,754 40,0 1,625 33.3 1,547 37,2
Barley
pot 1,701 42,1 1,537 39.6 1,367 42.2
root
Sand 1,770 37.4 1,623 34,4 1.536 37.0
Water 1.341 32.0 0,931 31,7 0.478 27.4
Corn
Pot 1,437 33.6 1,095 33.2 0,737 31,1
shoot
Sand 1.357 32.3 0,921 29.9 0.461 30.1
c Water 1,697 39,5 1,533 36.7 1.399 34,4
orn
pot 1.657 37.6 1.463 39.9 1.309 33.2
root
Sand 1.682 42.2 1,537 41,8 1,405 34.4
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Table 6. Comparision of counts per minute of the sample solutins when fresh and dried
corns were treated with NCS. (cpm/g fresh weight)

Method Fresh Dried
Plant of
culture ESCR cpm ESCR cpm
Corn shoot Water 0 507 0 245
Pot 0 975 ] 524
Sand 0 694 0 516
Corn root Water 0 12291 0 1060
Pot 0 5741 0 2299
Sand 0 27042 0 4263
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Table 7. Relationship of counts per minute between GM counting and LSC counting.

(cpm/g fresh weight).

GM counting LSC counting
Plants Replication
Fresh Dry Fresh Dry
Lawn I 12.1 2.1 16095 752
I 4,6 3.1 13183 1107
11§ 1.9 4.4 29179 782
Clover I 13 9 708 1480
I - 3.3 710 1370
m - 6 1846 950

— ¢ Background level
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Tabie 8. CPM reduction of NCS treated samples as time elapsed (cpm/g fresh weight)
Dat e(days)
Plants Replication D D+ 1 D+ 3 D + 5
Dry Fresh Dry Fresh Dry Fresh Dry Fresh
I 6282 454 2451 26 1599 - 927 -
I 5773 432 4023 58 2817 - 1662 -
m 15277 321 9841 21 5953 - 132 -
Clover 1 473 625 76 30 12 - - -
I 361 580 96 38 36 - 1 -
m 7817 412 146 23 34 - 2 -
—: Background level
2.04
cpm
x10*
1.54
1.0
0.5T
100 200 300 400 500 Channels
Fig. 1. Energy distribution curve for the plant sample solution treated with NCS in
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Table 9. Counts per minute observed by liquid scintillation counting of the ashed plant

samples. (cpm/g fresh weight)

Plants Water culture Sand culture Pot culture
Barley shoot 20.3 19.4 5.4
Barley root 13.0 2.1 1
Corn shoot 4 3.9 -
Corn root 8 5.5 2.4
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