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Abstract

Riced dehydrated potato granules with a good reconstituton quality was made from Irish Cobbler
{IC) and Shimabara which are representative varieties in Korea. A part of IC potato granules was
packed in small vinyl-bags while the rest, including some BHA (75 ppm)-treated granules, was
packed in 301 x407 plain tin cans. These granules were stored in a room at room temperature, and
their physico-chemical properties and lipid composition were studied.

The color of the granules was measured with a Hunter-type Tristimules colorimeter. L, ar, and
bi-values were respectively 83.8, —1.1 and 18.3. Variety and package-type did not affect the
color. In general, it was darker than that of commercial wheat flour, but whiter than that of
commercial defatted soy flour.

At 100°C, the granules, irrespective of variety and package-type, absorbed water rapidly, and
reached the maximum moisture content of 90~92% in 3 min., whereas they absorbed water more
slowly at 8~14°C, and reached the maximum content of 72~74% in 5 minutes.

Peroxide, TBA, carbonyl, acid, and iodine values of the granules after 3 months storage were
respectively 150~460 meq/kg, 20~26, 154~380 micromole, 24~59, and 70~78. Except iodine
values, all the chemical values were affected by variety and package-type.

Ether and CHCls-extracts of the granules from IC and Shimabara were subjected to GLC and TLC
analyses. In case of IC, the major fatty acids were palmitic, stearic, and oleic (30.0, 18.8, 40.6).
while in case of Shimabara they were palmitic, oleic, and linoleic acids (26.7, 39.6, 23.4%). The
major lipid classes were, in both cases, triglycerides and phospholipids. Their contents were respe-
stively 19.1 and 43.1 (IC), and 30.1 and 37.4% (Shimabara).
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Fig. 1. Flow diagram of a laboratory-scale production process of four varieties
of riced dehydrated potato granules
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Table 1. Results of the proximate analysis of two varieties of riced dehydrated potato granules.

Percent® . Non-nitrogeneous
. ! Ash Protein® Crude Fat®
Variety ?:/Ioorifzg:e Content, % Content, % Content, % Ex%act Content,
Irish Cobbler, riced
dehydrated 6.57+0.18 3.5440. 17 8.5140.18 0.61+0.16 80.77
Shimabara, riced - R
dehydrated 7.23+0.14 2.8540.10 8.24+0.14 0.451+0 01 81.22

1. Ultra-X moisture meter (A. Gronert GmbH, W. Germany).
2. Kjeldahl macro method. Nitrogen conversion factor used=5. 70.
3. Soxhlet extraction method with diethyl ether as extracting solvent. Extraction time: over 18 hours.

Table 2. Variations of percentage contents of reducing and non-reducing sugars, and starch
in the two varieties of riced dehydrated potato granules?

. Reducing sugars Non-reducing sugars
Variety (glucose equivalent) (sucrose equivalent) Starch
Irish Cobbler, riced dehydrated 0.93+0.03 0.6010.04 79. 803-0. 57
Shimabara, riced dehydrated 0.944-0. 08 1.0340.08 78.98+0.70

1. The contents of reducing and non-reducing sugars, and starch were determined by Bertrand method.

Table 3. Variations of crude fat contents of two varieties of riced dehydrated potato
granules when extracted with various fat solvents

. Chloroform-
. Diethyl . Absolute
Variety n-Hexane Benzene Chloroform [MeOH mixt-
7 ether ure(2:1, v/v) methanol
Irish Cobbler, riced dehydrated 0.6140.16] 0.39%0. OSI 0.36-+0.08| 0.7530.22| 1.80%0.52/ 8.41+41.34
Shimabara, riced dehydrated 0.46+0.01] 0.32%0. 05}L 0.3610.08 0.32%0.06] 1.504-0.22] 5.6210.41

N.B. By Soxhlet extraction method. Extraction time: 18~24 hours.
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Table 4. Results of color measurement of four varieties of riced dehydrated potato granules and
reference materials by means of a Hunter-type color difference meter®

Sample variety L-value aL-value br-value
White standard No.1537A ! 91.4 —1.4 0.8
Wheat flour, all-purpose, market product 95.0+0.3 —0.3+0.1 6.140.2
Defatted soybean flour, for bakery use 81.8+0.1 0.4+0.1 19.010.2
Irish Cobbler, BHA-treated, canned 83.51+0.9 —0.9+0.2 18.040.9
Irish Cobbler, No antioxidant treatment, canned 83.940.9 | —1.340.1 17.8+0.9
Irish Cobbler, no antioxidant treatment, vinyl bag-packed 84.4+0.9 —1.1 18.3+1.2°
Shimabara, no antioxidant treatemnt, canned 83.3%0.7 —1.0:0.1 19.1%0.6

1. Color measurement was carried out with Gardner XL-10 tristimulus colorimeter. Particle size of ail four-
types of of potato granules was uniformly reduced to Mesh size 28 before the measurement.
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Fig. 3. Variations of percent moisture content of
riced dehydrated potato granules (Irish
Cobbler, untreated, canned) with time
under different rehydration temperatures
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Table 5. Results of measurement of some chemical properties of ether-extracted
lipids of various riced dehydrated potate granules
cidetD @] . ine®
Variety Per‘?ﬁxf: TBA-value® Ca::};ﬁ:xgl Acid value® I(w)/illr\:ee
Irish Cobbler, BHA-treated, canned, 15318 - 154414 g 24.5+2.6 | 76.0®
Shimabara, no antioxidant treatment. canned 211%12 20.8+4.0 — 32.2+4.2 | 70.11+8.6
Irish Cobbler, no antioxidant treatment, 149423 | 26.246.9| 292414 | 24.4%3.3 | 76416
Irish Cobbler, no antioxidant treatment,
vinyl bag.packed. 463410 | 25.245.7 | 38319 | 59.0%13.8 | 78.8%2.5
1. D.H. Wheeler’s methoc(. M;ﬁiequivalent/kg oinl_.w ) -
2. Method described by C.G. Sidwell et al (1954). Absorbance at 530 nm.
- 3. Method described by A.S. Henick et al (1954). Micromole/g oil.
4. Method described in “Handbuch der Lebensmittelchemie” Band IV, S.553. 1969.
5. AOAC-Wijs method(1970).
6. Mean value.
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Specifications: 77.11.24.
Hitachi Model 063 Gas Chromatograph
F.I. Detector, Flow Rate: H; 0.6kg/cm?

Air 1.2kg/cm?

Column: Length, 2m, 1.D. 1/4 inch
Support: Chromsorb W, Liquid Phase: DEGS
Column temp.: 190°C., Detector temp.: 250°C.
Injection temp.: 245°C.
Carrier Gas: Nitrogen, Scavenger: Pentane
Flow Rate: 60ml/min.
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Fig. 4. Gas chromatogram for the estimation of
fatty acid composition of ether-extracted
lipid from the riced dehydrated potato
granules (variety: Irish Cobbler)
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Table 6. Estimated percent fatty acid compositi-
on'V of the ether-extracted lipid from
two varieties of riced dehydrated potato-

granules
Percent composition
Fatty acid
Irish Cobbler Shimabara
Capric acid Trace(1)@ —
Lauric acid 6.2(2) —
Myristic acid 3.8(3) 2.0()@
Palmitic acid 30.6(4) 26.7(2)
Stearic acid 18.8(5) 8.3(3)
Oleic acid 40.6(6) 39.6(4)
Linoleic acid — 23.4(5)

Total 100.0 100.0

1. Estimation through gas chromatographic analysis:
(cf. Fig.4 etc.)

2. Number designated to each fatty acid ester peak
in the preceding gas chromatograms (Fig.4 etc.).
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Fig. 5. Distribution curve of thin-layer chroma@--
ograms of CHCI; extract of riced dehydra-
ted potato granules(variety: Irish Cobbler)
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Table 7. Estimated percentage composition® of
lipid components of CHClsextracted lip-
ids from two varieties of riced dehydra-
ted potato granules

ZABFKS BHEERS Wb B MY Wx

Percentage composition

Lipid class
Irish Cobbler { Shimabara

Phospholipids 19.0 i 30.1
Free sterols 14. 4 } 16.2
Free fatty acids 10.3 7.2
Triglycerides 43.1 37.4
Sterol esters 13.2 9.1

Total 100. 0 I 100.0

I

1. Estimation was carried out by taking the mean
values of percent ratios obtained from TLC-scanning
analyses of thin-layer chromatograms by both refi-
ection linear and reflection zigzag methods.
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4. LB ZAABREAZ 3744 5)9 POV, TBA-
value, carbonyl value, acid value, iodine valuee
150~460 meg/kg, 20~26, 154~380 micromole/g, 24~
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