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Abstract

In this study, the nutritional components (moisture, fat, protein, ash) value of military hardtack was collected and
analyzed to control the mixing ratio of rice and flour. Hardtack from 4 factories was analyzed by 3 testing organi-
zations certified by the Korean Ministry Food and Drug Safety. In addition, the accuracy and collaborative study
possibility of each organization were evaluated in Q-test and HorRat. Also, other hardtack groups with different
mixing ratios were compared to quality control of hardtack by I-MR charts. As a result, the HorRat and Q-test val-
ues of test organizations were 0.5-6.2 and 0.08-0.91, respectively. The quality of hardtack by the factories was sim-
ilar. However, for accurate management of the mixing ratio, suggesting both upper and lower limit requirements of

the nutritional components is necessary.
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Table 1. Quality standard of raw materials for hardtack

Materials Quality standard Type Grade
Rice Government standard ~ powder Processing
Flour KS H 2012 Medium High
Sugar KS H 2003 White -
Egg Animal product rating - Grade 2 (or higher)
Skim milk ~ Korean food code Powder eligibility
Korean food code and C o

ETC Food additives codex . eligibility
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Reject if Qcrit > Qexp

Qcrit=0.994 (99% confidence, number of observation: 3)
Qexp = Difference/Spread

Difference = Absolute calue of difference between ourlier
and next closest result.

Spread = Difference between highest and lowest values.

HorRatS- AOAC (2012)¢] WS AL&&on, oj&
2 2ol &)ate] AatE AT},

HorRat = RSDR (%)/PRSDR (%)

RSDR = Reproducibility relative standard deviation
PRSDR = Predicted reproducibility relative standard deviation
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Table 2. Results of nutritional analysis for hardtack products

Nutrition laboratory
Products (%) M < S
Moisture 2.00 2.10 2.62
A Fat 19.90 18.00 18.60
Protein 9.80 10.20 10.10
Ash 1.70 1.80 1.77
Moisture 2.70 3.60 2.95
B Fat 15.50 16.30 16.90
Protein 10.30 9.80 9.73
Ash 1.60 1.60 1.45
Moisture 1.70 2.30 2.87
C Fat 18.40 19.30 19.30
Protein 9.80 10.40 9.92
Ash 1.50 1.50 1.56
Moisture 3.80 4.70 441
D Fat 16.50 17.00 18.50
Protein 10.10 9.10 1.20
Ash 2.00 1.90 1.95

Table 3. Standard of nutritional values in hardtack products

Products Nutrition Specification
Fat (%) More than 5.5
Protein (%) Less than 12.5
Hardtack
ardtac Moisture (%) Less than 6.0
Ash (%) Less than 1.9
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Table 4. Mean values of nutrition for control and experimental
groups

Control group Experimental group

Nutrition (%)

(n=107) (n=9)
Moisture 4.74% 4.80%
Fat 8.81% 8.47%
Protein 10.67% 8.74%
Ash 1.68% 1.44%
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