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Manufacture of Garlic Juice and Prediction of its Boiling Point Rise
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Abstract

To develop a new spice material garlic juice was prepared from peeled garlic and its composition,
density and boiling point rise were investigated. Major components of the garlic juice were mois-
ture(68.01%), crude protein(6.50%) and carbohydrate(25.39%). Yield of the juice from the peeled
whole garlic was 49.50%(w/w). Density of the garlic juice with solid content of 32 to 65°Brix was
in the range of 1,107 to 1,243 kg/m’. Boiling point rise of garlic juice increased exponentially with
the increase of solid content. In the solid content range of 32 to 65°Brix, the boiling point rise could
be predicted with following experimental equation with average error of less than 7%.

BPR=1.4105 « P91 . exp(0.0357 - Xs— 1.3925)
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Fig. 1. Procedure for preparation of concentrated garlic
juice and aroma recovery
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Fig. 2. Schematic diagram of experimental boiling point
measuring apparatus
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Table 1. Composition of peeled raw garlic, garlic

juice and filter cake (unit ; percentage)
Peeled raw (- Hicjuice  Filter cake
garlic
Moisture 63.29 68.01 69.73
Crude protein 6.86 6.50 6.80
Carbohydrate 27.27 25.39 21.70
Crude lipid 0.52 - 021
Crude ash 1.26 0.10 1.29
Crude fiber 0.81 - 1.21
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Fig. 3. Densities of garlic juice in the temperature
range of 13 to 65T
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Fig. 4. Changes of boiling point of garlic juice at diffe-
rent pressures
—@— 800kPa, —Z— 21.33kPa, —A— 34.66 kPa,
—@— 48.00 kPa, —0— 61.33 kPa, —O— 74.63 kPa,
—4A— 8699 kPa, —O— 101.32 kPa
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Table 2. Values of parameters for predicting boiling
point rise of garlic juice with equation(4)

Pressure(kPa) a g o

8.00 0.5776 0.0383 0.9805

21.33 0.5786 0.0371 09779
34.66 0.5672 0.0336 0.9766
48.00 0.5822 0.0345 0.9739
61.33 0.5670 0.0341 0.9676
74.63 0.5392 0.0341 0.9697
87.99 0.5392 0.0341 0.9697
101.32 0.4076 0.0364 0.9633

a) determination coefficient
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Table 3. Comparison of measured and calculated® boiling point rise of garlic juice

Pressure B.P. of pure Concentration(°Brix)
(kPa) water(C) 32 35 40 45 50 55 60 65
101.32 100.0 MY 2.10 243 290 340 3.90 4.80 5.50 6.70
C 204 227 271 324 3.87 463 5.54 6.62
%) -2.86 6.58 6.55 4.71 0.77 354 -0.74 119
87.99 96.1 M 2.05 240 2.74 330 3.70 440 5.30 6.40
2.00 223 2.66 3.18 3.80 454 543 6.49
% 2.4 7.08 292 3.64 -2.70 -3.18 -2.45 -141
7463 91.7 M 2.00 2.27 2.68 3.10 3.50 420 5.30 6.20
C 1.96 2.18 2.60 311 372 445 531 6.35
% 2.05 3.96 3.00 -0.32 -6.29 -5.39 0.19 -242
61.33 86.5 M 1.95 2.15 2.52 290 344 4.15 5.20 6.07
C 191 212 254 3.03 3.62 433 5.18 6.19
% 2.05 140 -0.79 -4.48 -5.23 4.34 0.38 -2.00
48.00 79.8 M 1.86 2.10 241 2.80 334 4.02 4.85 5.85
C 1.84 2.05 245 293 351 419 5.01 5.99
% 1.08 238 -1.66 -4.64 -5.09 -4.23 -3.30 -2.39
34.66 725 M 1.78 1.90 2.34 2.70 320 3.86 464 5.59
C 1.77 1.94 2.35 281 3.36 401 4.80 5.73
% 0.56 -2.11 0.43 -4.07 -5.00 -3.89 -3.45 -2.50
21.33 615 M 1.67 185 225 2.60 299 361 4.35 5.25
C 1.65 1.84 2.20 2.63 3.15 3.76 441 537
% 120 0.54 0.00 -0.76 -5.35 -4.16 -3.22 -2.29
8.00 415 M 143 1.60 1.97 2.30 2.65 321 3.87 4.60
C 145 1.61 1.93 231 2.76 3.30 3.94 4.71
% -1.40 -0.63 2.03 -0.43 4.15 -2.80 -1.81 -2.39

a) BPR=14105P*"% . exp(0.0357X,-1.3925) : P ; kPa, X,: °Brix, BPR; ©

b) Experimentally measured values
©) % deviation={(M-C)/M} X100
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Fig. 5. Effect of solid content on the boiling point rise
of garlic juice at different pressures
Legends are the same as in Fig 4
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BPR=14105 - P*"¥" exp(0.0357 - X, - 1.3925) (5)
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BPR = 1.4105 - P9 exp(0.0357 - X,— 1.3925)
J|5MH

a,— a; - Constant

BPR : Boiling point rise(C)
P Pressure(kPa)

P, : Pressure(mbar)

X. : Solid content{°Brix)
a. B, 7, & Constant

2 Density(kg/m®)
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