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Glycoalkaloid content in potato tubers by various cooking methods and potato products
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Abstract

The potato tubers of Solanum tuberosum L. contain potato glycoalkaloids (PGA), a class of naturally
occurring toxicants. The primary constituents of this class of compounds in potatoes are a-chaconine and a-
solanine. The purpose of this study was to examine the effects of various cooking methods on the PGA
contents in the common Korean potato Irish Cobbler variety and those in commercially produced potato
products consumed in Korea. After cooking, most potatoes showed big decreases in their PGA contents
compared to the uncooked samples, with the exception of baked potatoes, which maintained 90.86% of their
PGA contents. The PGA levels in boiled and blanched potatoes were reduced by 91.68 and 84.17%,
respectively. However, the levels in samples boiled in 1% salted water were only reduced by 52.10%. Potatoes
fried and sautéed in oil had their PGA contents reduced to 49.42 and 49.51% of their original levels. The
reductions in the relative PGA contents by cooking method were in the order boiling>blanching>boiling with
1% NaCl>steaming>sautéing>frying>microwaving>baking. The highest remaining PGA content of the potato

products in Korea was in potato chips, at 69.57mg/100g, but made with imported potatoes.
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Table 1. Various cooking methods of potatoes
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Cooking Method

Blanching

Boiling

Boiling in 1% NaCl
Steaming

Baking

Sauteing

Frying

Microwaving

Blanch in 400m/ distilled water at 90°C for 2 minutes.

Boil in 400m!/ distilled water at 100°C for 10 minutes.

Boil in 400m/ distilled water with 1% NaCl at 100°C for 10 minutes.
Steam on 400m/ distilled water with steel steamer for 20 minutes.

Bake aluminium foil wrapped sample in 210°C electric oven for 30 minutes.
Saute on 1 table spoon soybean oiled pan for 3 minutes.

Deep fry in 400m!/ soybean oil at 150C for 2 minutes.

Microwave plastic wrapped sample at high power for 5 minutes.

Table 2. Apparatus and conditions for analysis of glycoalkaloid by HPLC

Cooking Method

Column GL Science Inertsil NHy(5um, 4.0x250mm)
Pumps Hitachi L-6000

Solvent Acetonitrile : 20mM Phosphate buffer(80:20, v/v)
Detector SHIMADZU SPD-10A

Injector HITACHI 655A-40 Auto Sampler

Intergrator HITACHI D-2500

Column temperature 20 C(SHIMADZU Column oven CTO-10vp)
Flow rate 1m//min

Injection Volume 2040

Detection wavelength UV: 208nm
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Fig. 1. HPLC chromatograms of standard a-chaconine
and a-solanine(A), glycoalkaloid extracted from the
commercial potato chips(B) and sauted potato(C).

Table 4. Glycoalkaloid contents of potato cooked by moist heating methods
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Table 3. Glycoalkaloid contents of potato tubers by parts
(mg/100g.f.w. Mean+S.D)

Parts a-chaconine a-solanine Total
Stem end 13.50°+0.22 4.48+0.26 17.98
Middle 10.23+0.02 4.48+0.37 14.71
Bud end 13.73+0.40 4.95+0.46 18.68

* Means of three samples in duplicate determinations

(mg/100g.f.w. Mean+S.D)

Cooking Method a-chaconine “a-solanine Total Remained® (reduced)%
Control 10.52°+0.20 7.29+0.42 17.81 100(0.00)
Blanching 2.33+0.37 0.49+0.67 2.82 15.83(84.17)
Boiling 0.82+1.22 0.66+0.99 1.48 8.32(91.68)
Boiling in 1% NaCl 5.78+0.54 2.75£0.78 8.53 47.90(52.10)
Steaming 5.99+0.59 2.82+0.89 8.81 49.48(50.52)
# Treated/control
> Means of three samples in duplicate determinations
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Table 5. Glycoalkaloid contents of potato cooked by dry heating methods

w< PGA ool waid=

(mg/100g.f.w. Mean+S.D)

Cooking Method a-chaconine a-solanine Total Remained” (reduced)%
Control 10.52°+0.20 7.29+0.42 17.81 100( 0.00)
Baking 9.63+0.21 6.55+0.74 16.18 90.86( 9.14)
Sauteing 5.92+1.44 3.07+0.30 8.99 50.49(49.51)
Frying 5.88+0.99 3.12+0.27 9.00 50.58(49.42)
Microwaving 7.33+0.53 3.20+0.33 10.53 59.18(40.82)
* Treated/control
® Means of three samples in duplicate determinations
Table 6. Glycoalkaloid contents of commercial potato products (mg/100g.f.w. Mean+S.D)
products a-chaconine a-solanine Total
S1 44.97°+2.36 24.6012.98 69.57
Potato chips S2 1.62+0.32 1.65+0.19 327
S1-1 0.2310.01 nd 0.23
S2-1 0.2340.09 n.d. 0.23
S3 1.28+0.09 4.26+0.28 5.54
French fries frozen S4 3.35+0.53 3.10+0.94 6.45
S5 1.75+0.87 0.30+0.21 2.05
French fries in restaurants gg Eg ﬁg Eg
S8 2.44+1.37 1.24+0.69 3.68
Crackers made with potato powder S9 2.96+0.29 1.92+0.08 4.88
S10 n.d. n.d. n.d.
® Means of three samples in duplicate determinations
n.d.= not detected
S1: Korean, imported potato $2: Korean, imported potato

S1-1: Korean, domestic potato $2-1: Korean, domestic potato
S3: American, imported S4: Canadian, imported S5: Korean, imported

S6: American brand, fast food S7: Japanese brand, fast food S8: Korean, imported

S$9: Korean, imported S10: American, imported
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