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Abstract

Garlic (Allium sativum L.) is one of the oldest cultivated plants and has been used throughout the world
as a food supplement and a folk medicine for thousands of years. Raw garlic has been processed into a variety
of commercial garlic products for consumer convenience. The latest new processing technology, 'spontaneous
short-term fermentation’, has been developed to process raw garlic into black garlic. The physiologically active
effects of garlic have been attributed to its organosulfur compounds. In this study, the proximate compositions
and the total amino acid content of raw Namhae garlic and black garlic were determined. The two major organo-
sulfur compounds of garlic, S-allyl-L-cysteine (SAC), and diallyl-disulfide (DADS), were also analyzed using
RP-HPLC. The proximate compositions were not different between raw and black garlic. The amount of 13
amino acids was greater in black garlic than in raw garlic among a total of 17 amino acids considered. The
black garlic had 2-fold higher levels of SAC and 30-fold higher levels of DADS than the raw garlic. Therefore,
it is suggested that consuming black garlic produced by spontaneous short-term fermentation is more effective
than consuming raw garlic, in order for consumers to take more physiologically active organosulfur compounds
(SAC and DADS), which are the compounds that are good for consumer health.
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Table 1. Proximate compositions of raw garlic and fermented black garlic

S rlE9] S-Allyl-L-cystein, Diallyl Disulfide ® Total Amino Acids ¥4 663

(dry basis, %)

Crude protein Crude fat Crude fiber Crude ash Nitrogen free extract
Raw garlic 32.3640.23" 1.46+0.15 1.13+£0.15 4.05+0.22 61.01+0.31
Fermented garlic 32.02+0.64 2.30+0.06 2.644+0.13 4.85+0.02 58.21+0.59

DAIl values are expressed as mean+SD of triplicate determinations.

Fig. 1. Photographs of fermented garlic.
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Table 2. Total amino acids of raw garlic and fermented black

garlic (dry basis, mg/sample 100 g)
Amino Raw garlic Fermented garlic
Alanine 102.02+6.61" 174.3742.01
Arginine 1,543.65415.78 1,371.234+2.05
Aspartate 785.844+18.43 1,064.274+8.66
Cysteine 295.24+5.08 381.86+14.86
Glutamate 1,493.30+5.10 1,835.57+21.33
Glycine 226.23+11.48 354.02+10.30
Histidine 319.1945.42 796.62+7.01
Isoleucine 169.41+11.58 204.25+0.11
Leucine 318.31+14.16 432.6446.84
Lysine 400.23+7.77 284.2247.34
Methionine 47.20+3.92 66.60+1.08
Phenylalanine 188.99+11.67 238.33+0.81
Proline 1,029.0446.42 438.93+0.91
Serine 282.61+6.25 327.84+9.58
Threonine 381.72+12.39 220.99+0.13
Tyrosine 166.87+15.43 190.38+4.28
Valine 298.204+10.98 375.824+7.81
Total 8,048.01+£33.31 8,757.94+103.45

VAll values are expressed as mean+SD of triplicate determi-

nations.
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Fig. 2. The calibration curve of the SAC and DADS. A: calibration curve of SAC, B: calibration curve of DADS.
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Fig. 3. Chromatogram of SAC. A: phytochemical standard, B:
raw garlic extract, C: fermented garlic extract.
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Table 3. Contents of SAC and DADS in raw garlic and fer—

mented black garlic (dry basis, pug/sample g)
SAC DADS
Raw garlic 245.35+1.35”  0.275+0.015
Raw garlic 1,965.25+11.35 ND
(during 1 month store)
Fermented garlic 522.51+1.19 8.710+0.45

USAC: S-allyl-L-cysteine, DADS: Diallyl-disulfide
PAll values are expressed as mean+SD of triplicate determi—
nations.
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