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Physicochemical Properties of Several Potato Starches

Ho-Moon Seog, Yong-Kon Park, Young-Jung Nam and Byong-Yong Min

Food Research Institute/AFMC, Suwon, Korea

Abstract

The physicochemical properties and characteristics of potato starches which were isolated

from the six varieties were investigated. The ash content of starch prepared from the

Arkula showed lower than that of the other five samples. The shapes of starch granules

were oval and round, and the average diameters were in the range of 25~26, 9 microns.

The main constituents of the inorganic components of each starch sample were found to be

phosphorus and potassium. The amylose contents of starches were between 27.2~32%,

and blue value, alkali numbers were in the range of 0.42~0.45 and 5.8~7. 7, respectively.

Amylograph data revealed that Nook Sack had the highest viscosity at all reference points.

The swelling power and solubility patterns were negligible until 50°C,

eased rapidly.
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Table 1. Some properties of the potato in different varieties

Free Sugars (%)

Varieties Specific gravity AIS*(%) Starch(%)
Fructose Glucose Sucrose
Superior 1. 073 20.2 12.9 0.05 0.17 0.63
Nook Sack 1. 059 19.0 12. 4 0.01 0.04 0. 49
Russet Burbank 1. 069 21.6 13.5 0.01 . 0,04 0.33
Lemhi Russet 1. 071 21.4 14.3 0.13 0. 26 0.58
Denali 1. 077 22.0 14.5 0.03 0. 04 0.45
! A}:kula 1. 073 21.8 14.0 0.03 0. 06 0.74

o Alcohol insoluble solid
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Table 2. Proximate compositions of the potato 13 2
starch in different varieties (%) AEYAY zre FAsQor TE7e B
- « 3 2 L -0, H.0
Varieties Moisture ggltlgi; Cfr;;tde Ash = Abelw wAE & Ady, A A Awe
P Y, QA% vad & ape g499ez EA

Superior 19.0 0.08 0.06 0.21 3ot

Nook Sack 161 0.08 0.05 0.26 zw AL 5009045 @A 9%
Russet Burbank 19.1  0.07 0.04 0.20 s A AEYAY =)= 7.5~68. 14 0] 0
Lemhi Russet 16.0 0.07 0.04 0.25 , AR HFAL 25~26.9¢ R rh. Moss?®

Denali 18.6 0.09 0.04 0.27
Arkula 22.0 0.06 0.05 0.08

i

Fig. 1. Scanning electron microscophs of potato starch granules (X500).
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A: Arkuala, B: Russet Burbank, C: Denali, D: Lemhi Russet, E: Nook Sack, F: Superior
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Table 3. Amylose contents, blue value, alkali
number of the potato starch in differ-
ent varieties

Blue  Amylose Alkali

Varieties

value content  number
Superior 0. 42 28.0 6.1
Nook Sack 0.43 30.5 6.9
Russet Burbank 0.43 29.5 6.6
Lemhi Russet 0.44 30.5 6.5
Denali 0.42 27.2 5.8
Arkula 0.45 32.0 7.7
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Table 4. Metal ions and phosphorus contents of the potato starch in different varieties

(mg/100g of dry starch)

.. Total Phophorus*
Varieties K Mg Na Ca cation . - E
Superior 35.0 4.8 1.7 3.4 44.9 70.1 4.0 66. 4
Nook Sack 49.0 5.5 1.5 2.8 49.8 92.0 4.0 88.0
Russet Burbank 33.0 3.5 1.7 1.4 39.6 72.8 3.6 69. 2
Lemhi Russet 47.5 6.0 2.2 1.2 56. 9 81.3 44 769
Denali 60. 0 6.5 1.5 2.7 70.7 85.7 52 . 80.5
Arkula 21.3 3.4 0.9 1.2 26. 8 44.3 3.2 41.1

* Pt: Total phosphorus,

Pi: Inorganic phosphorus,

Pt-Pi: Bound phosphorus
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Fig. 2. Changes in transmittance of 0. 3% starch
suspension in different varieties.
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Table 5. Amylograph data on the potato starch (3% solid basis) in different varieties

. 15 min Break
Varieties In;gmmlpp(a}js(t:x)ng Peaé&Blﬁ;ght P?;l;pheéig};t ?telgs}‘l’tc gg% ght <(i ]g%r;
Superior 63.5 900 95.0 900 500 400
Nook Sack 68.0 1,360 93.5 1,260 630 730
Russet Burbank 64.5 1, 060 93.0 940 445 615
Lemhi Russet 64.0 1,200 90. 4 980 525 675
Denali 65.0 1,120 93.0 1,025 545 575
Arkula 66.5 n0 peak — 355 555 —
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Table 6. Swelling power of the potato starch in different varieties
Temperature (°C)
Varieties
- 50 60 70 80 90
Superior 11. 34 28.71 80. 90 143.70 167. 97
Nook Sack 10. 89 15,24 91.17 126. 15 170. 20
Russet Burbank 7. 54 34, 41 137.61 174. 21 280. 11
Lemhi. Russet 10. 89 32.94 81.24 162. 36 230. 19
Denali 11.19 17.49 117.69 148. 47 207. 33
Arkula 11.13 17. 10 42. 80 102. 70 130. 18
Table 7. Solubility of the potato starch in different varieties
Temperature (°C)
Varieties -
50 60 70 80 90

Superior 2.93 4.23 21. 52 23.12 27. 86
Nook Sack 1. 02 2.20 17. 06 20. 25 24, 66
Russet Burbank 1.37 4. 06 20,78 24.12 28. 06
Lemhi Russet 1.57 3.30 23.12 26. 27 29,18
Denali 1. 67 3.16 22. 03 23. 40 27. 14
Arkula 1.01 2.34 13. 85 16. 18 27. 36

Table 8. Changes in transmittance at 600 nm of the 1% potato starch pastes during cold storage

at 4°C
Storage time (days)-
Varieties
0 1 2 4 8 10 15 20

Superior 95,9 94.7 81.7 59.7 35.3 32,1 28,4 29.0

Nook Sack 101. 6 98.3 65.3 43.0 35.9 33.9 312 31.0

Russet Burbank 101.7 98.7 78.9 48.4 32.4 28.2 24.8 24.8

Lemhi Russet 101. 2 97.7 68.6 43.3 33.4 30.4 27.8 28.0

Denali 101. 4 97.2 67.1 41.3 33.9 31.2 28.8 29. 0

Arkula 9.1 921 75.0 48.9 34.0 28,5 23.8 23,0
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