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Changes of Browning, Microbiological and Sensory Characteristics of
Concentrated Garlic Juices during Storage
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Abstract

The juice of garlic (Euichun variety) was extracted and concentrated by heating at 90°C, by using a rotary
vacuum evaporator at 45°C, or by freezing at -50°C until the volume was reduced to 70% of the original's.
The concentrated garlic juice was packed into 15 m/ test tubes wrapped with aluminum foil and kept at 4°C
or 25°C for 60 days. Changes of browning, microbiological and sensory characteristics of the concentrated
garlic juices were monitored every 10 days. The specific gravity and viscosity of the prepared juices
decreased in the juices concentrated at 90°C, 45°C and -50°C in order. Browning of the concentrated garlic
juices was slower during the storage at 4°C than at 25°C. Browning occurred rapidly in the juice concentrated
at 45°C during the storage, especially at 25°C. The numbers of mesophilic and psychrotrophic bacteria in the
juices did not increase significantly during the storage, which means the garlic juices had good shelf-life. The
CFUs/m! of garlic juice concentrated at 90°C were lower about 1 to 2 log cycles than those in other
concentrated juices. The juice concentrated at 90°C showed the weakest garlic odor and the strongest cooked
odor among the juices. The juice concentrated at -50°C had the freshest odor, especially stored at 4°C, but the
juice concentrated at 90°C had lowest score in fresh odor. Brown color was dark in the juice concentrated at
45°C and green color of all the juices did not change significantly during the storage.
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Table 1. Gravity, viscosity, pH, color and Brix of Eui-
chun garlic juices

Treatment”
Characteristics
GJ GJH90 GIR45 GIJF50
Gravity 1.180 1.312 1.286 1.206
Viscosity (d.Pa.s) 0.2 62 23 0.6
pH 6.32 6.31 6.73 6.85
L 233 36.0 25.6 27.3
Color a 3.1 8.7 3.1 2.8
b 53 16.4 11.1 6.3
Brix (%) 41.0 57.0 62.0 46.8

YGJ: Raw garlic juice.

GJHO90: Garlic juice concentrated by heating at 90°C.

GJR45: Garlic juice concentrated by using a rotary vacuum
evaporator at 45°C.

GJF50: Gatlic juice concentrated by freezing at -50°C.
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Fig. 1. Changes of mesophilic bacteria in Eunichun garlic
juices during the storage at 25°C (a) and 4°C (). O—CO,
raw garlic juice; [1—{], garlic juice concentrated by
heating at 90°C; A—A\, garlic juice concentrated by
using a rotary vacuum evaporator at 45°C; V—V/,
garlic juice concentrated by freezing at -50°C.
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Table 2. Absorbance at 420 nm of Euichun garlic juices during the storage

Storage period (days)

Storage temperature Treatment”

10 20 30 40 50 60
GJ 0.0072 0.0595 0.0638 0.0558 0.0605 0.0753 0.0603
25°C GJHS0 0.0525 0.0597 0.0584 0.0551 0.0615 0.0649 0.0609
GJIR45 0.0649 0.1012 0.0826 0.0750 0.0797 0.0985 0.1033
GJF50 0.0283 0.0537 0.0597 0.0546 0.0596 0.0688 0.0876
GJ 0.0072 0.0401 0.0445 0.0482 0.0501 0.0508 0.0547
e GJHS0 0.0525 0.0553 0.0559 0.0497 0.0447 0.0559 0.0574
GIR45 0.0649 0.0576 0.0587 0.0485 0.0556 0.0973 0.0687
GIF50 0.0283 0.0319 0.0504 0.0357 0.0501 0.0564 0.0535

YGJ: Raw garlic juice.
GJIH90: Garlic juice concentrated by heating at 90°C.

GIR45: Garlic juice concentrated by using a rotary vacuum evaporator at 45°C.

GIJF50: Garlic juice concentrated by freezing at -50°C.
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Fig. 2. Change< of psychrotrophic bacteria in Euchun
garlic juices auring the storage at 25°C (a) and 4°C (b).
O—0, raw garlic juice; [ ], garlic juice concentrated
by heating at 90°C; A—A\, garlic juice concentrated
by using a rotary vacuum evaporator at 45°C; V—<7,
garlic juice concentrated by freezing at -50°C.
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Table 3. Means of sensory characteristics of Euichun garlic juices during the storage at 25°C

Storage period (days)

Characteristics Treatment”

0 10 20 30 40 50 60

GJ 8.30 49.24 49.40 9.12 49,62 49.70 9.56

Galic GJH90 5.64 ®5.80 55.16 6.24 $5.90 "4.28 4.68
odor GJR45 8.70% 410.02° 48.42" 8.46® 49,78 5.74° 6.26°
GIF50 9.26 49.36 *8.66 9.06 55.64 #8766 9.10

GI 3.20 6.18 7.22 6.76 6.52 6.04 4.36

Cooked GJH90 7.64 7.80 7.64 9.16 6.26 8.42 %9.34
odor GIR45 5.50 458 6.24 5.92 6.46 8.18 AB7.36
GJIF50 3.88 426 4.98 6.40 8.00 482 4.66

GJ 8.28 8.64 8.00 8.94 488 08 48.54 8.16

Fresh GJH90 6.08 6.80 4.20 5.10 4.86 3.30 3.86
odor GIR45 7.34 7.68 8.18 6.52 *8.78 28494 5.96
GJF50 9.12° 8.98° 7.28% 7.92* 516" 486.94* 9.16*

GJ 6.02 8.28 7.94 8.62 8.84 29.72 49.18

Brown GJH90 6.36 7.48 6.92 7.78 8.18 28796 %9.26
color GIR45 9.54 9.10 6.90 8.46 7.24 410.00 *10.26
GJIF50 6.24° 7.22% 6.28" 5.84° 9.36° 56.86™ 54.54°

GJ 1.62 1.36 1.28 1.46 1.48 2.00 1.56

Green GJH90 2.14 2.38 2.28 1.64 1.66 1.70 2.76
color GIR45 1.80 1.78 1.40 1.28 1.34 2.00 2.08
GIJF50 1.44 1.88 1.52 132 1.66 1.34 1.26

Means with different superscript are significantly different (p<0.05).

A-C: Duncan's multiple range test for treatment (column).
a-c: Duncan's multiple range test for storage period (row).
YGJ: Raw garlic juice.

GJH90: Garlic juice concentrated by heating at 90°C.

GJR45: Garlic juice concentrated by using a rotary vacuum evaporator at 45°C.

GJF50: Garlic juice concentrated by freezing at -50°C.
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Table 4. Means of sensory characteristics of Enichun garlic juices during the storage at 4°C

Storage period (days)

Characteristics Treatment”
0 10 20 30 40 50 60

GI 8.30 29.40 *9.16 48.52 #10.56 *10.46 9.40

Galic GJIH90 5.64 54.12 53.90 432 4.62 4.50 3.90
odor GIR45 8.70 %9.14 48.50 4,62 *8.56 48.40 5.66
GIJF50 9.26 28.08 29.54 49.16 ABg 22 49,04 5.88

GJ 3.20 3.74 83,98 3.80 424 4.16 3.30

Cooked GJH90 7.64 8.16 28.92 *8.92 7.20 6.80 6.20
odor GIR4S 5.50 406 430 48736 5.70 5.16 4.94
GIJF50 3.88 4.50 5516 54.30 5.78 4.40 3.00

GJ 8.28 29.30 48.96 28.80 49,54 29.92 8.98

Fresh GJH90 6.08 4.68 B4.50 55.06 4.00 ®3.66 418
odor GJR45 7.34 48.42 48.50 486.78 49.40 AB7.56 6.44
GIF50 9.12 4826 47.92 %926 A8.04 AB8 34 7.84

Gl 6.02 7.22 7.34 6.92 %9.30 410.32 48.88

Brown GJIH90 6.36 8.30 8.02 8.22 *57.40 4%8.50 488.40
color GHR45 9.54 7.80 792 8.62 56.18 29.12 410.18
GJIE50 6.24° 4,08 5.62° 3.72° 410.04" 56.20° P5.22"

GJ 1.62 1.46 1.44 1.26 1.70 1.64 1.64

Green GJH90 2.14 2.00 1.42 1.72 1.70 2.40 2.18
color GJIR45 1.80 1.28 1.60 1.44 1.94 1.60 1.54
GIJF50 1.44 1.54 1.78 1.38 1.68 1.78 1.20

Means with different superscript are significantly different (p<0.05).

A - C: Duncan's multiple range test for treatment (column).
a - ¢: Duncan's multiple range test for storage period (row).
YGJ: Raw garlic juice.

GIH90: Garlic juice concentrated by heating at 90°C.

GIRA45: Garlic juice concentrated by using a rotary vacuum evaporator at 45°C.

GJF50: Garlic juice concentrated by freezing at -50°C.
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