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Isolation and Purification of Garlic Specific Organic Compounds

Tae Young Oh and Kyu Hang Kyung*

Department of Food Science and Technology, Sejong University

Abstract Garlic specific organic compounds were separated and purified using a recycling preparative high-performance
liquid chromatography (HPLC) from blanched garlic cloves. Identification of the compounds involved comparing the
previously reported HPLC retention times as well as other identification methods including 'H- and "*C-nuclear magnetic
resonance and liquid chromatography-mass spectrometry. The yields of garlic specific organic compounds were 12.2, 42.5,
1.6, 1.2, and 4.8% on wet weight basis of garlic for alliin(S-allyl-L-cysteine sulfoxide), isoalliin(S-1-propenyl-L-cysteine
sulfoxide), y-glutamyl-S-allylcysteine, y-glutamyl-S-1-propenylcysteine and y-glutamyl-phenylalanine, respectively. All the
compounds, except for y-glutamylphenylalanine, contained sulfur.

Keywords: garlic, alliin, isoalliin, y-glutamyl-S-allylcysteine, y-glutamyl-S-1-propenylcysteine, y-glutamylphenylalanine
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Fig. 1. Analytical HPLC chromatogram of garlic extract heated
at 85°C for 10min. 1; alliin, 2; isoalliin, 3; histidine, 4; y-glutamyl-
S-allylcysteine, 5; phenylalanine, 6; y-glutamyl-S-1-propenylcysteine,
7; y-glutamylphenylalanine, 8; tryptophan.
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Fig. 2. Fractionation of garlic extract using preparative HPLC.
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Fig. 3. Separation and purification of y-glutamyl peptides in the fraction #1 using recycling preparative HPLC.
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Fig. 4. Separation and purification of alliin and isoalliin in the
fraction #2 using recycling preparative HPLC.
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Table 1. Purification yields of garlic specific organic compounds

Garlic compounds

Amounts (g) obtained from

Average contents in garlic Yield
(6,10,24,26,27) (%; w/w on wet weight basis)

1.00 15.6
0.06 21.6
0.40 6.67
0.60 10.0
0.08 4.8

6 kg garlic
Alliin 7.32
Isoalliin 1.53
v-Glutamyl-S-allylcysteine 0.38
y-Glutamyl-S-1-propenylcysteine 0.42
v-Glutamylphenylalanine 0.23
y-glutamylphenylalanine l
g y-glutamyl-$-cis-1-propenylcysteine A
g
s
@ | y-glutamyl-Sallylcysteine l
1=
=~ isoalliin
&
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Fig. 5. Analytical HPLC chromatogram of purified garlic
specific organic compounds.
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Table 2. Purified organic compounds from garlic and their chemical information

Garlic compounds MW NMR
Alliin
o NHZ 1
1] 177 H-NMR 6 ppm 3.23 (d, 1H), 3.39-3.49 (m, 1H), 3.68 (dd, 1H), 3.88 (dd, 1H), 4.14
P A o) (brs., 1H), 5.48-5.62 (m, 2H), 5.91-6.02 (m, 1H)
OH
Isoalliin
NH
2 2 177 'H-NMRS ppm 1.99 (d, 3H), 3.30 (dd, 1H), 3.49 (dd. 1H), 4.11-4.16 (m, 1H), 6.57
PV o (d, 1H), 6.72-6.81 (m, 1H)
OH

y-Glutamyl-S-allylcysteine

NH, H
N 290
HOM r\s/\/
(o] (o]
HO™ ™0

"H-NMR & ppm 2.14-2.27 (m, 2H), 2.51-2.57 (m, 2H), 2.85 (dd, 1H), 3.00 (d, 1H),
3.03 (d, 1H), 3.23 (d, 2H), 3.78-3.84 (m, 1H), 4.39 (dd, 1H), 5.17-5.26 (m, 2H),
5.81-5.91 (m, 1H)

C-NMR § ppm 26.44, 31.77,32.41, 34.12, 54.32, 54.39, 117.80, 133.90, 173.08,
174.19, 176.98

y-Glutamyl-S-1-propenylcysteine

NH, Y
HO N 290
o) (o)
HO™ ~O

"H-NMR & ppm 1.73-1.79 (m, 3H), 2.12-2.26 (m, 2H), 2.50-2.57 (m, 2H), 2.96

(dd, 1H), 3.20 (dd, 1H), 3.27 (t, 1H), 3.78-3.85 (m, 1H), 4.41 (dd, 1H), 5.82-5.91
(m, 1H), 6.02 (d, 1H)

BC-NMR & ppm 17.71, 26.42, 31.85, 34.80, 54.37, 54.80, 121.45, 129.87, 174.02,
174.20, 176.86

y-Glutamylphenylalanine

" NH,
o
HO™ ~O OH

"H-NMR & ppm 1.90-2.09 (m, 2H), 2.32-2.43 (m, 2H), 2.93 (dd, 1H), 3.22-3.29
(m, 1H), 3.61 (dd, 1H), 4.51 (dd, 1H), 7.29-7.35 (m, 3H), 7.37-7.42 (m 2H)

BC-NMR & ppm 26.24, 31.83, 37.70, 54.25, 56.40, 126.80, 128.60, 129.22,
137.89,173.82, 174.35, 178.22
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