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Abstract

We investigated the improvement of the antioxidative activity of black garlic with enzymatic treatment and
lactic acid bacteria cultivation conditions. Celluclast, a commercially-available polysaccharide hydrolyase, was
selected to obtain high total polyphenol content in a black garlic suspension. A lactic acid bacterial strain showing
fast growth and high acid production in a black garlic suspension was isolated from Kimchi. This strain was
identified as Lactobacillus pentosus 310-7. Enzymatically hydrolyzed black garlic was fermented using the L.
pentosus 310-7 strain at 30°C for 15 hr. The pH and titratable acidity achieved were 4.24 and 0.35%, respectively,
after 15 hr fermentation. The viable cell population of L. pentosus 310-7 slowly increased to 7.54 log CFU/g.
The polyphenolic compound content, known antioxidants, in black garlic was enhanced with Celluclast treatment
and L. pentosus 310-7 cultivation. Total polyphenolic compounds were increased to approximately 60% of the
initial concentration, and electron donating ability was also improved, from 39.8 to 65.9%.
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Fig. 1. Effect of enzyme concentration on total polyphenol
content of garlic extract.
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Table 1. Carbohydrate fermentation of the strain 310-7 iso—
lated from Kimchi

Carbohydrate Reaction Carbohydrate Reaction
Control - Esculine +
Glycerol - Salicine +
Erythritol — Cellobiose +
D-Arabinose - Maltose +
L-Arabinose + Lactose +
Ribose + Melibiose —
D-Xylose — Saccharose —
L-Xylose - Trehalose +
Adonitol — Inuline —
Methyl-B-xyloside — Melezitose +
D-Galactose + D-Raffinose -
D-Glucose + Amidon —
D-Fructose + Glycogene —
D-Mannose + Xylitol —
L-Sorbose — B-Gentiobiose +
Rhamnose - D-Turanose —
Dulcitol - D-Lyxose —
Inositol — D-Tagatose —
Mannitol + D-Fucose —
Sorbitol + L-Fucose -
Ethyl-a-D-mannoside — D-Arabitol —
Methyl-a-D-glucoside + L-Arabitol -
N-Acetylglucosamine + Gluconate -
Amygdaline + 2-Keto—-gluconate —
Arbutine — 5-Keto-gluconate —

+: positive reaction, —: negative reaction.
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Fig. 2. Phylogenetic tree based on 16S rRNA sequences showing the positions of Lactobacillus pentosus 310-7, Lactobacillus

species and some other related taxa.
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Fig. 3. Changes of growth (A) of Lactobacillus pentosus
310-7 and in the titratable acidity (@) and pH (O) of the en—
zymatic hydrolyzed-black garlic suspension (solid line) and
black garlic suspension (broken line) during lactic acid fer—
mentation at 30°C.

Table 2. Effect of enzyme treatment and Lactobacillus pen-
tosus 310-7 fermentation on antioxidative activity and total
polyphenol content in black garlic

Total polyphenol Electron donating
content (ug/g) ability (%)

Control” 7.23+1.377 39.78 £2.54
Enzyme treatment 10.60+0.048" 49.49+11.82
Fermentation 9.31£0.77 49.81 £6.71
Enzyme treatment 11.47+0.78" 65.86+10.05"

—Fermentation

DFresh black garlic.
YMeans+SD. “p<0.05
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