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Abstract - Correlation and similarity of garlic cultivars was analyzed by measuring the composition of twenty amino acids
contents in the bulb and callus from twelve garlic cultivars which were collected from Korea and foreign countries. Arginine

and asparagine occupied more than 78% of total amino acids

both in bulb and callus followed by glutamic acid, lysine,

aspartic acid, valine, glycine, histidine and ornithine in order. Based on correlation coefficients of amino acid composition
in the bulb, twelve garlic cultivars were classified into three major groups. Danyang, Euiseong, Seosan, Jeju, Mongol and
Turkey cultivars belong to group-I, Namdo, China, Mexico and Nepal cultivars are in group-II, and group-III includes
Philippine and Daeseo cultivars. Based on amino acid composition in callus, group-I includes Mongol, Euiseong, Danyang

and Seosan cultivars, group-II includes Jeju, Daeseo, China

and Namdo cultivars, group-III includes Napal, Mexico,

Philippine and Turkey cultivars. Composition of amino acid contained in both callus and bulb is a clear standard to identify
northern-type garlic cultivars. Especially the composition of amino acids in callus is more distinctive standard of
classification between northern and southern type garlic cultivars than that in bulbs.
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Table 1. Collection region and characteristics of garlic cultivars

Cultivars (Abbr.) Collected region Year No. of clover Ecotype
Danyang (DY) Chungbuk, Korea 2011 6-8 Northern
Seosan (SS) Chungbuk, Korea 2012 6-8 Northern
Euisung (ES) Kyungbuk, Korea 2011 6-8 Northern
Namdo (ND) Kyungnam, Korea 2011 6-8 Southern
Daeseo (DS) Chunnam, Korea 2011 12-13 Southern
Jeju (J)) Jeju, Korea 2012 9-10 Southern
Mongol (MG) Ulaanbaatar, Mongol 2011 6-8 Northern
China (CN) Guangzhou, China 2012 6-8 Subtropical
Turkey (TK) Ankara, Turkey 2011 12-13 Subtropical
Philippine (PH) Baguio, Philippine 2012 12-18 Tropical
Nepal (NP) Kathmandu, Nepal 2012 10-16 Subtropical
Mexico (MX) Mexico city, Mexico 2012 10-14 Tropical
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Fig. 1. Contents of total amino acids in bulb and callus of garlic cultivars. Garlic cultivars: Danyang (DY), Seosan (SS), Euisung (ES),
Namdo (ND), Jeju (JJ), Mongol (MG), China (CN), Turkey (TK), Philippine (PH), Nepal (NP), Mexico (MX).
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Fig. 2. Composition of amino acids in garlic bulb (left) and callus (right). Three or four character abbreviations are amino acids, and
numeric numbers mean contents, mg per kilogram fresh bulbs or callus.
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Fig. 4. Dendrogram among garlic cultivars based on composition of amino acid contents in garlic bulb and callus.
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