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| Sample 1.00 g | Erlenmeyer flask with stopper 200 mL
|<— water 100 mL

| Extraction | Stirring for 10 minutes

| Centrifugation | 2,000%g, 5 minutes

| Dilution | Diluting extract 5 to10 times with water

| Centrifugation | 8,000xg, 5 minutes

| Measurement | HPLC

Fig. 1 Analytical procedure for 1-amidino-2-thiourea

Table 1 HPLC conditions

Column ODS column"
Column temperatures 30 ~ 40 °C
Mobile phase Dissolve 0.94 g of sodium 1-hexasulfonic acid in 1,000 mL of methanol

water (2+8), adjust to pH 3.15 with acetic acid and filter with a membrane
filter (aperture diameter: no more than 0.5-pm) made of hydrophilic PTFE.

Flow rate 1.0 mL/min
Detector system UV detector at a wavelangth of 262 nm

1) Usual laboratory apparatus
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(Waters 2695  Series, Mightysil RP-18GP (% 4.6 mm, £ 150 mm, KifE 5 um))
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Table 2 Homogeneity test results

Mean'"’ San’) Ssam sk F value”  F critical
Sample 012 0/\2) 2) 2) 7)

(%) (%) (%) (%) value
Compound fertilizer 1 0.090 0.004 0.003 0.005 2.30 3.02
Compound fertilizer 2 0.242 0.022 0 0.022 0.94 3.02
Compound fertilizer 3 0.486 0.020 0.017 0.026 2.35 3.02
Compound fertilizer 4 0.729 0.040 0.012 0.042 1.18 3.02
Compound fertilizer 5 1.03 0.08 0 0.08 0.92 3.02

1) Grand mean of the result obtained by analyzing ten sample containers in duplicate
2) Mass fraction

3) Analytical standard deviation

4) Sampling standard deviation

5) Reproducibility standard deviation of sample-to-sample

6) F value calculated based on analysis of variance (ANOVA)

7) F(9,10:0.05)
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Table 3 Individual result of 1-amidino-2-thiourea in fetilizer (mass %)
Lab ID Compound fertilizer 1 Compound fertilizer 2 Compound fertilizer 3

A 0.078 0.089 0.225 0.241 0.506 0.523
B 0.102 0.106 0.263 0.242 0.533 0.524
C 0.085 0.088 0.226 0.253 0.529 0.548
D 0.093 0.108 0.239 0.248 0.490 0.492
E 0.087 0.094 0.242 0.234 0.516 0.460
F 0.090 0.109 0.236 0.223 0.495 0.534
G 0.089 0.101 0.283 0.271 0.529 0.537
H 0.101 0.104 0.224 0.266 0.477 0.503
I 0.091 0.092 0.243 0.238 0.469 0.494
J 0.068 0.090 0.228 0.301 0.531 0.524

* It was not a result of the identified outliers with Cochran's test and Grubbs' tests.

Table 3 (continued)
Lab ID Compound fertilizer 4 Compound fertilizer 5

A 0.737 0.819 1.12 1.06
B 0.827 0.727 1.08 0.994
C 0.774 0.758 1.05 0.996
D 0.775 0.773 1.03 1.07
E 0.730 0.709 0.994 0.974
F 0.739 0.807 1.03 0.948
G 0.812 0.807 1.05 1.02
H 0.699 0.742 1.02 0.955
I 0.748 0.707 1.04 0.996
J 0.714 0.780 1.00 0.974
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Table 4 Statistical analysis of collaborative study results for 1-amidino-2-thiourea

No.oflabs  Maen” 5"  RSDS’  sx”  RSDx’ HorRat"
Sample D 3) 3 0 3 0
m(n) (%) (%) (%) (%) (%)
Compound fertilizer 1 10(0) 0.093 0.009 9.1 0.010 11.2 1.95
Compound fertilizer 2 10(0) 0.246 0.021 8.6 0.021 8.6 1.72
Compound fertilizer 3 10(0) 0.511 0.018 3.6 0.025 4.9 1.11
Compound fertilizer 4 10(0) 0.759 0.039 5.1 0.040 5.3 1.27
Compound fertilizer 5 10(0) 1.02 0.039 3.8 0.044 4.3 1.09

1) Number of laboratories, where m=number of laboratories retained after outlier removed

and (n )=number of outliers.
2) Grand mean value of the results of duplicate sample which were reported from laboratories

retained after outlier removed

3) Mass fraction

4) Standard deviation of repeatability

5) Relative standard deviation of repeatability

6) Standard deviation of reproducibility

7) Relative standard deviation of reproducibility

8) Horwitz ratio of reproducibility
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Determination of 1-Amidino-2-thiourea as a Nitrification Inhibitor in Compound Fertilizer
by High Performance Liquid Chromatography: A Collaborative Study

Sigehiro KAI' and Erina WATANABE'
' Food and Agricultural Materials Inspection Center, Sapporo Regional Center

A collaborative study was conducted to evaluate high performance liquid chromatography (HPLC) for
determination of 1-amidino-2-thiourea in compound fertilizers. The test portion of sample was extracted with
water. The extract was diluted and centrifuged. The 1-amidino-2-thiourea was separated by reversed-phase HPLC
using buffer solution - methanol (4:1) containing sodium 1-hexanesesulfonate, and detected with UV detector at
262 nm. Ten collaborators were sent 5 sample materials in a blind duplicate design. After identification of outliers
with Cochran’s test and Grubbs’ test, mean values reported from 0.093 to 1.02 % for each kind of samples. The
relative standard deviation (RSD;) for repeatability ranged from 3.6 to 9.1 %. The relative standard deviation
(RSDg) for reproducibility ranged from 4.3 to 11.2 %. These results indicated that this method has an acceptable

precision for determination of 1-amidino-2-thiourea in Chemical fertilizer.
Key words  1-amidino-2-thiourea, high performance liquid chromatography, collaborative study

(Research Report of Fertilizer, 6, 36~42, 2013)



