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Potato Nutrition: A Critical Review
ZENG Fankui, XU Dan, LIU Gang*

( Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Environmental Materials and Eco Chemical Research and

Development Center, Lanzhou, Gansu 730000, China )

Abstract: Potato tuber contains about 20% of dry matter, which is mainly composed of starch, and it also contains a small
amount of other matters, such as protein, dietary fiber, vitamins, and minerals. The form of the energy storage in potato tuber is
almost entirely starch. Potato is considered to be high-glycemic index food, as after cooking, potato starch is gelatinized, and
almost completely absorbed by digestion. But retrograded potato starch contains resistant starch, and the resistant starch can
be classified as a form of dietary fiber. With high content of essential amino acids, the nutritional value of potato protein is good.
Potato protein is rich in lysine, and this just can make up for the defect of staple food, such as rice and wheat. However, one of
the limiting factors of potato- soluble proteins as nutritional value is their low content of sulphur- containing amino acids,
methionine, and cysteine. Especially, as the cysteine content is low, it will adversely affect the development of potato noodles
and steamed bread. A comprehensive review of potato tuber nutrition was conducted: review on the physic- chemical
properties of potato starch and the effect on blood glucose during digestion, potato protein nutritional value and the effect on
the properties of processing, and the research progress in potato dietary fiber, vitamins, minerals and phytonutrients were
also summarized.
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Figure 1 Scanning electron microscope (SEM) of

vacuum freeze dried potato
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Figure 2 Wide angle X-ray diffraction profile of
potato starch
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Figure 3 Gelatinization of native potato starch at 30%
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Figure 4 Two—dimensional electrophoresis separates
potato tuber proteins based on their isoelectric points
and molecular weights
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Table 1 Amino acid composition of potato tuber protein

FIEAR Amino acid 1t (%) Content FHERR Amino acid (%) Content
M %R Alanine 4.62~5.32 i Lysine 6.70~10.10
$ii & iR Arginine 4.74~5.70 R Methionine 1.20~2.15
KA R Aspartic acid 11.90~13.90 A 4 % Phenylalanine 4.80~6.53
e i & R Cysteine 0.20~1.25 ffi %% Proline 4.70~4.83
4 & Glutamic acid 10.20~11.80 22 %1% Serine 4.90~5.92
&R Glycine 4.30~6.05 F5 % % Threonine 4.60~6.50
#H %R Histidine 2.10~2.50 2% Tryptophan 0.30~1.85
5552 R Tsoleucine 3.73-5.80 ik %R Tyrosine 4.50~5.68
5L Leucine 9.70~10.30 48 %1 Valine 4.88~7.40
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(a) Native potato cell wall fragment; (b) Cell wall after extraction with CDTA/Na,COs; (c) Cell wall after extraction with 1 mol/LL KOH; and (d) Cell

wall after extraction with 4 mol/L. KOH.
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Figure 5 Atomic force microscopy (AFM) of moist, isolated potato cell walls
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Figure 6 Structure of rutin
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Figure 7 Structure of kukoamine A
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Figure 8 Structure of chlorogenic acid
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