KOREAN J. FOOD SCI. TECHNOL.
Vol. 28, No. 3, pp. 593~599(1996)

DEX2|0f 2Bt Alliinase?| EEAE7| OF=2| S0I0f| 0|Xl= L&

Y - AN FRed - WAST B
AAS AFATA, At AFAT TS, AR HATL

High Pressure Inactivation of Alliinase and Its
Effects on Flavor of Garlic

Kyung-Hyun Sohn, Jae-Kag Lim, Un-Young Kong,
Jiyong Park* and Akinori Noguchi**

Foods R&D Center, Cheiljedang Corporation
*Department of Food and Biotechnology, Yonsei University
**National Food Research Institute, Ibaraki, Japan

Abstract

The effects of high pressure on alliinase and on flavor of garlic (Allium sativum 1.) were investigated. After
pressurized at 150 MPa, 300 MPa, and 500 MPa for 10 min, the activities of purified alliinase were reduced
approximately 30%, 80%, and 100%, respectively, while the enzyme activities of pressurized garlic cloves
were reduced 0%, 7%, and 100%, respectively. This indicated that the intact garlic has a protective effect
against pressure-inactivation of alliinase. Alliinase was more effectively inactivated when high pressure treat-
ment was carried out at high (>40°C) or low temperature (<10°C) than ambient temperature. Pressure treated
garlic at 500 MPa had little pungency and sulfuryl odor compared to raw garlic indicating that high-pressure
processing can be used to produce garlic without pungent flavor.
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Fig. 1. Block diagram of hydrostatic pressure system
(1) motor; (2) piston; (3) water; (4) valve; (5) drain; (6)
hot water
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Table 1. Central composite rotatable design for three
factors

Exnt Process Variables
1\)1((})) Coded Variables X, X, X,

(MPa) ('C) (min)

1 -1 -1 1 300 25 30
2 1 -1 1 500 25 30
3 -1 1 -1 300 55 30
4 1 1 -1 500 55 30
5 -1 -1 1 300 25 50
6 1 -1 1 500 25 50
7 -1 1 1 300 55 50
8 1 1 1 500 55 50
9 -1682 0 0 232 40 40
10 1.682 0 0 568 40 40
11 0 -1.682 0 400 14.77 40
12 0 1.682 0 400 65.23 40
13 0 0 -1.682 400 40 23.18
14 0 0 1.682 400 40 66.82
15 0 0 0 400 40 40
16 0 0 0 400 40 40
17 0 0 0 400 40 40
18 0 0 0 400 40 40
19 0 0 0 400 40 40
20 0 0 0 400 40 40

X,=(pressure in MPa-400)/100
X,=(pressurization temperature in ‘C-40)/15
X,=(pressuriztion time in min -40)/10
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Fig. 2. Changes in relative activity of purified alliinase
from garlic by high pressure treatments at 25°C
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Fig. 3. Changes in relative alliinase activity of garlic
cloves by high pressure treatments at 25°C
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Fig. 4. Relative allicin content in garlic cloves after
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Fig. 5. HPLC chromatograms of extracts of high pres-
sure-treated garlic A: allicin peak
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Fig. 6. Effect of high pressure on garlic flavor pro-
duction After pressurization for 20 min at 25°C, 5g of
garlic was homogenized and placed into sealed bottle; The
change of frequency in fragrance sensor was recorded for
30 min at room temperature ----- : 300 MPa, ------: 400
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