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The Effects of Drying Methods on the Quality of the Garlic Powder
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Abstract

The quality of garlic powder produced by hot air drying and freeze drying method was evalu-
ated. Porapak Q column was comparatively profitable for the separation of flavor components
in hexane extracts of garlic. Freeze dried (FD) garlic powder had higher diallyl disulphide,
total pyruvic acid and alliin than hot air dried (HD) garlic powder. On the results of color evalua-
tion by color difference meter, garlic powder of HD were more brownish than FD. In microstruc-
ture of garlic powder observed by SEM, freeze dried garlic powder was fairly porous.
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Table 1. The drying conditions of garlic powder
Drying Air flow rate (m3/ min) Drying Final moisture content Note
Method Freezing temp. {°C) temp.(°C) {gH,0/ g dry solid)
Hot air 2.30 50 0.08 HD-1
drying 2.30 60 0.08 HD-2
2.30 70 0.08 HD-3
Freeze -30 20 0.03 FD-1
drying -78 20 0.03 FD-2
-196 20 0.03 FD-3
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Table 2. Working condition of G.C. for anclysis of gar-
lic flavor

ltems Conditions
Column porapak Q
Detector F. 1. D.
Carrier gas He

Column temperature 240°C
Injection temperature 150°C
Detector temperature 250°C
Injection volume 0.5ul

Chart speed 0.25cm/ min
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Fig. 1. Gas chromatogram of flavor components in raw
garlic.
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Fig. 2. Gas chromatogram of flavor components
garlic powder (Hot-air dried at 50°C).
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Table 3. Relative amounts of diallyl disulphide in raw
and dried garlic powder?

Treatments Diallyl disulphide contentsb?
Raw 1312
HD-1 393
HD-2 282
HD-3 230
FD-1 684
FD-2 635
FO-3 254

@HD-1,2,3 means hot air dried at 50, 60, 70°C, ond FD-
1.2.3 means freeze dried with prefrozen at ~30, -78, -196°C,
respectively.

bIPeak area of p-cymene used for internal standard = 100.



Table 4. Pyruvic aocid contents in raw and dried garlic
powder®

Pyruvic acid (zmole/ g dry solid)

Treatments
Pb) Peo Ped)
Row 326.80 23.68 303.12
HD-1 181.46 42.68 138.78
HD-2 145.14 58.42 86.72
HD-3 113.67 63.29 50.38
FD-1 231.47 45.64 185.83
FD-2 226.78 38.27 188.51
FD-3 54.39 36.26 18.13

) Abbreviations are the same os in Table 3.
b1P, means total pyruvic acid

<P, means control pyruvic acid
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Table 5. Alliin contents in raw and dried garlic powder®

Alliin contents

Treatments (mg %, dry basis)
Raw 8.62
HD-1 2.33
HD-2 1.85
HD-3 1.54
FD-1 4.23
FD-2 3.95
FD-3 5.02

o Abbreviations are the same as in Table 3.
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Table 6. Color and color difference meter readings in
raw and dried garlic powder®

Treatments L ° b
(Lightness) (Redness) (Yellowness)
HD-1 83.7 2.04 233
HD-2 83.2 2.23 22.7
HD-3 82.2 3.67 25.6
FD-1 85.4 1.45 21.4
FD-2 85.7 1.49 19.8
FD-3 86.9 0.27 6.5

a) Abbreviations are the same as in Table 3.
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Fig. 3. Scanning electron microscopic photographs of
garlic powdér (Hot-air dried at 50°C, x300).

Fig. 4. Scanning electron microscopic photographs of
garlic powder (Freeze drying with prefrozen ot -30°C.
% 300}.
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