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Measuring the moisture content of dried prunes

JINGU Naoyuki*, OGAWA Hirofumi*, MINAMIDATE Yoshitomo* and MATSUMOTO Yoshitsugu*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

The moisture measurement method for prunes described in Classification Opinion 0813.20/1 is based on the standard analytic
method of the United Nations Economic Commission for Europe (hereinafter UNECE). However, this analysis method stipulates
that a metal can with a lid (hereinafter a weighing can) and a diameter of 8.5 cm, which is not commercially available in Japan,
should be used as a drying container. Therefore, we examined whether a commercially available weighing can with a diameter
of 6.0 cm could be used as a substitute. When half of the specified amount of the UNECE was weighed in a weighing can with a
diameter of 6.0 cm, the same moisture measurement value as that of a weighing can with a diameter of 8.5 cm could be obtained,
and similar results were obtained by measurement using 5 commercially available dried prune products. Therefore, it is
considered that a weighing can with a diameter of 8.5 cm used in the UNECE analysis method can be replaced by weighing half
of the UNECE specified amount in weighing can with a diameter of 6.0 cm.
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Table 1 Comparison of measurements with a can of 8.5 cm diameter and a can of

6.0 cm diameter according to the UNECE analysis method

No. Dia. Ave. Diff. RSD
8.5 35.36 0.57

1 -0.32
6.0 35.04 1.79
8.5 35.28 0.74

2 -0.06
6.0 35.22 1.15

Dia.: Diameter of metal dish, cm; Ave.: Average of 6 specimen values, (%); Diff.:
Difference of subtracting the average of "Dia. 6.0" from the average of "Dia. 8.5",
(%); RSD: standard deviation / average, (%)
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Table 2 Comparison of the measurements with a can diameter of 8.5 cm by the
UNECE analysis method and the measurements with a can diameter of

6.0 cm by halving the scale of the UNECE analysis method

No. Dia. Ave. Diff. RSD
8.5 35.36 0.57

1 -0.13
6.0 35.23 1.56
8.5 35.28 0.74

2 0.07
6.0 35.35 0.72
8.5 33.58 0.87

3 -0.03
6.0 33,55 0.51
8.5 33.58 0.87

4 0.05
6.0 33.63 0.69
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Table 3 Comparison of the measurements with a can diameter of 8.5 cm by the
UNECE analysis method and measurements with a can diameter of 6.0 cm

with an increased amount of drying aid added

Add. No. Dia. Ave. Diff. RSD
8.5 33.58 0.87

4 1 0.23
6.0 33.81 0.56
8.5 35.15 0.64

1 -0.22
6.0 34.93 1.52
8.5 34.68 0.95

5 2 0.16
6.0 34.84 0.54
8.5 35.84 0.46

3 0.12
6.0 35.96 0.10
8.5 35.47 0.39

1 0.01
6.0 35.48 0.53
8.5 37.02 0.39

6 2 0.15
6.0 37.17 0.58
8.5 37.02 0.39

3 0.49
6.0 37.51 0.21
8.5 35.47 0.39

8 1 0.17
6.0 35.64 0.62
8.5 35.15 0.64

10 1 0.35
6.0 35.50 0.28

Add.: Added amount of drying aid, g
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Fig.1 Scatter plot of the difference from the measured value of moisture in the
8.5 cm-diameter can relative to the amount of drying aid added in the 6.0 cm-

diameter can.

RSB AI OPRIUE Y 5 g KON 6 g ORBRIZ OV TS 3 kB A
fTotens, MRMOIT L S HREWVFERE 2D, 5g TIE-022~
+0.16 %, 6¢ TIE+0.01~+0.49 % T -7z

LEORER AR E 2, N 85em OFFRG LM LIhE &0
ARPNEL, HHEECHERTHD, N 6.0 cm OFFEIEIC
UNECE (:OMERD A &Y MO IEERA LTc. BIFOR
HFNEZ Fig.2 177

Shredding 100 g with a food processor and mixing

Sampling 2.5 g in a diameter of 6.0 cm

Adding 1.0 g of drying aid in a diameter of 6.0 cm

Mixing with a glass rod on the hot plate

Fig.2 Flow chart of sample collection
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Table 4 Comparison of the measurements with a can diameter of 8.5 cm and a can diameter of 6.0 cm

Prod. | Sample | No. | Dia. | Ave. |Dgs60 | RSD Prod. | Sample | No. | Dia. | Ave. | Dgse60)| RSD Prod. | Sample | No. | Dia. | Ave. | Dgse0)| RSD
8.5 | 33.48 0.82 8.5 | 3355 0.68 8.5 | 26.48 0.59
1 -0.01 1 -0.77 1 -0.01
6.0 | 33.47 0.78 6.0 | 32.78 2.25 6.0 | 26.47 1.25
@® ® ®
8.5 | 33.76 0.42 8.5 | 33.52 0.62 8.5 | 26.55 0.62
2 -0.29 2 -0.38 2 -0.07
6.0 | 33.47 0.91 6.0 | 33.14 2.08 6.0 | 26.48 0.36
85 | 0.28 8.5 | -0.03 85 | 0.07
Dot Dor Dor
6.0 | 0.00 6.0 | 0.36 6.0 | 0.01
(A) 8.5 | 32.90 0.63 (B) 8.5 | 34.29 1.32 8.5 | 26.77 0.63
1 -0.05 1 -0.31 1 -0.11
6.0 | 32.85 0.65 6.0 | 33.98 1.46 6.0 | 26.66 0.58
© &) &)
8.5 | 32.88 0.54 8.5 | 33.97 125 8.5 | 26.85 0.58
2 -0.08 2 -0.26 2 -0.06
6.0 | 32.80 0.62 6.0 | 33.71 1.19 6.0 | 26.79 0.44
8.5 | -0.02 85 | -0.32 8.5 | 0.08
Dot Dt Dt
6.0 | -0.05 6.0 | -0.27 6.0 | 0.13
Dsggs) 0.88 Dsggs) 077 (©) 85 | 26.73 048
1 0.05
8.5 | 36.53 0.42 8.5 | 35.82 0.37 6.0 | 26.78 0.32
1 -0.01 1 -0.12 ©)
6.0 | 36.52 0.45 6.0 | 35.70 0.39 8.5 | 26.78 0.66
@® @® 2 -0.03
8.5 | 36.63 0.38 85 | 35.63 117 6.0 | 26.75 0.51
2 -0.12 2 -0.12
6.0 | 36.51 0.34 6.0 | 35.51 0.96 8.5 | 0.05
Dt
85 | 0.10 85 | -0.19 6.0 | -0.03
Dot Doy
6.0 | -0.01 6.0 | -0.19 8.5 | 26.61 0.55
1 -0.14
8.5 | 36.88 0.44 8.5 | 35.38 0.51 6.0 | 26.47 0.74
1 0.02 1 -0.27 @
6.0 | 36.90 0.29 6.0 | 35.11 0.78 8.5 | 26.72 0.29
@ @) 2 0.00
8.5 | 36.83 0.40 8.5 | 35.80 0.43 6.0 | 26.72 0.55
2 -0.07 2 -0.06
(D) 6.0 | 36.76 0.19 (E) 6.0 | 35.74 0.31 85 | 0.11
Doy
8.5 | -0.05 85 | 042 6.0 | 0.25
Dot Dor
6.0 | -0.14 6.0 | 0.63 Dss) 0.37
8.5 | 37.63 0.53 8.5 | 36.04 0.46
1 0.04 1 0.01
6.0 | 37.67 0.42 6.0 | 36.05 0.20
©) ®
85 | 37.77 0.42 85 | 36.25 0.23
2 -0.09 2 -0.04
6.0 | 37.68 0.35 6.0 | 36.21 0.25
85 | 0.14 85 | 021
Dot Dt
6.0 | 0.01 6.0 | 0.16
Dsgss) 124 Dsggs) 0.87

D(s5-6.0).: Difference of subtracting the average of "Dia. 6.0" from the average of "Dia. 8.5" in the same sample , cm; Dzt Difference in moisture measurements between

different tests for the same sample and same diameter, cm; Ds(s.5): Maximum difference between different samples in weighing cans of the same product with a diameter of

8.5¢cm, cm
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Table 5 Comparison of the measurements with a can diameter of 8.5 cm and a can

diameter of 6.0 cm in rejection by Q test

Prod. Sample No. Dia. Ave. Dgs-6.0) RSD
8.5 33.55 0.68
1 -0.46
6.0 33.09 0.88
@
8.5 33.52 0.62
2 -0.38
6.0 33.14 2.08
8.5 -0.03
Dot
6.0 0.05
(B) 8.5 34.29 1.32
1 -0.31
6.0 33.98 1.46
©)
8.5 33.97 1.25
2 -0.06
6.0 33.91 0.11
8.5 -0.32
Dot
6.0 -0.07
Ds(g,s) 0.77

Dia.: Diameter of metal dish, cm; Ave.: Average of 6 specimen values, (%); RSD:

standard deviation / average, (%)
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