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In this study, the internal standard method was compared with the external standard method in the deter-
mination of organic phosphorus pesticides. Also, We compared the internal standard methods of volume(w/v)
with weight(w/w). Analyte was parathion and internal standard was malathion. Calibration curve was drawn
with parathion at the final concentration of 0.5 ug/mL, 1.0 ug/mL, 2.5 ug/mL in the externa standard method.
The internal standard method of volume was in the same way. However, it was fortified with 10 ug internal
standard (malathion), respectively, and was dissolved in hexane. After dissolving, total volume of the sample
was 10 mL. In the case of the internal standard method of weight, calibration curve was completed with par-
athion at the fina weight of 5 ug, 10 pg, 25 ug. It was fortified with 10 ug interna standard (malathion)
respectively, and dissolved in about 10 mL hexane. But it was not important to set the volume exactly. 10 ug
of parathion and malathion were spiked into 500 mL deionized water and analyzed with a GC-NPD (Gas Chro-
matograph-Nitrogen Phosphorus Detector). Result obtained with the external standard method was 0.0134 ug/
mL (RSD 1.437), the internal standard method with volume basis was 0.0143 ug/mL (RSD 1.376) and the
internal standard method with weight basis was 0.0146 ug/mL (RSD 1.316). Accuracies of the external stan-

dard method, of the internal standard method with volume basis and with weight basis were 67%,

72% and

73%, respectively. Thus the internal standard method with weight basis can determine pesticides more accu-
rately and precisely than the external standard method and is more convenient than the internal standard

method with volume basis.
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¥EFEZ LS parathiond ¥33F mixture standard
1,000 ug/mL(AccuStandard)®} malathion 1,000 ug/mL
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Fig. 1. Making calibration solutions(A: the external standard method, B: the internal standard method of volume, C: the

internal standard method of weight).
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Fig. 2. Chromatogram of the external standard method.



310 AT - A9 - D8l - o

Norm. parathion
(Analyte)

80

70 3 malathion
I-9)

5.141 - 1STD(Malathion)
25532 - Parathion

-

50 4

40 3

30

20

10 T T

T T
22 249 26 28

Fig. 3. Chromatogram of the internal standard method of volume.
*7 . § £ parathion
3 malathion £ &
70 & ¢ (Analyte)
I-s) § &
Fig. 4. Chromatogram of the internal standard method of weight.
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Table 1. Result of the external standard, the internal standard of volume and weight
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Value (ug/mL) ;
Methods Number of ug/ Correlzatlon RSD

samples True Mean Accuracy R
External standard 7 0.02 0.013404 67% 0.99774 1.437
Internal standard (volume) 7 0.02 0.014360 72% 0.99898 1.376
Internal standard (weight) 7 0.02 0.014638 73% 0.99777 1.316
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Table 2. Comparison of the external standard method and the internal standard method in the same sample

Value (ug/mL) i
Methods Number of L Correlzatlon RSD
samples True Mean Accuracy R
External standard 7 0.02 0.012575 63% 0.99788 6.562
Internal standard 7 0.02 0.014360 72% 0.99898 1.376
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R, = The response of analyte
CF, = The calibration factor of the analyte

<Internal standard of weight>

Slope = RRFa

Q.
Q;

RRF, = The relative response factor

R, = The response of the analyte

R; = The response of the intemal standard
Q. = The mass of the analyte

Q = The mmss the intemal standard

<Internal standard of volume>

C
=2 (mg/L)

i

C, = The concentration of the analyte in the extract
C; = The concentration of the internal standard in

the extract

V.. = The extract volume

gza = (ja X LCQx

<Calculation of internal standard>

RRF, = LARY
Iei £2a
R, O
Qa = R, RRF,
130 gzi 1 £2a
CSam =—_ . =
R, RRF, Sam Sam

Fig. 5. Calibration curve of the external standard method versus the internal standard methods.
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Table 3. Uncertainty comparison of the external standard method with the internal standard method of weight related

to 10 mL volume of the flask

(95% confidence level, k = 2.87)

Internal standard

Uncertainty External Standard . Remarks
of weight
Calibration 0.03 mL? - Type B uncertainty
Repeatability 0.00028 g - Type A uncertainty
Expanded uncertainty 0.00415 0.00414 -

aThis result was measured ten times on the basis of measurement uncertainty of EURACHEM/CITAC Guide.
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