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Development of a Garlic Peeling System Using High—Pressure Water Jets (1V)
— Structure and performance of a full-scale system in operation —

Y. H Bae K. W, Yang

S. K. Baik

J. Kim Y. C, Chang S. H. Lee

There are more than three hundred garlic peeling facilities in Korea and most of them use pressurized air for skin peeling
operation. One of the major problems of using air for the peeling operation is the occurrence of excessive bruises on the
flesh of peeled garlic which causes easy microbial contamination and shortening of the shelf life. To reduce the occurrence
of bruises during the peeling operation, a new type of garlic peeling system was developed which use pressurized water.
In this system, high pressure water jets were used to separate garlic bulbs and to peel the skin of garlic cloves. Six com-
mercial systems of this type had been developed and installed at several locations in Korea. The design and performance
of the latest system according to three pressure levels were described in this paper. Peeling efficiency of the system was
as high as 64.7% in one cycle of peeling operation by three chambers installed in series. Incorporation of a sorting system
based on machine vision and re-circulation of unpeeled and partially-peeled garlic enhanced peeling efficiency by additional
30%, resulting in total peeling efficiency of the final products of approximately 95%. Peeling capacity of the system was

over 400 kg per hour.
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Fig. 1 Schematic diagram of the main components of the garlic-
peeling system. Arrows on solid lines indicate the flow of garlic.
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Fig. 2 Garlic feeding system consisted of a 1.16 m’ bin, a
constant flow rate feeder, a shaking sieve, and an inclined feed

conveyor.
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Fig. 3 Galic peeling chamber with drilled nozzles at inside wall.
Three chambers of similar design were utilized in the system
(Yang et al., 2004b).
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Fig. 5 Supply of garlic cloves to the second and third peeling
chambers. Chambers having smaller inside diameter were utilized.

Fig. 6 Three turbing pumps were utilized to supply pressurized
water to the peeling chambers.
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Fig. 7 Mesh-type conveyor to pick up debris such as peeled skins,
stems and roots from the water stream.
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Fig. 8 Roller-type conveyor to remove debris by suction fan.
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Fig. 10 Cleaning peeled garlic by ozonated water.
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Table 1 Pressure settings for the lower section of each peeling

chamber. (unit: kPa)
Pressure level Ist chamber 2nd chamber  3rd chamber
Low 784 686 588
Medium 882 862 755
High 980 882 882
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Table 2 Averages of the peeling test data.
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Pressure Peeling Proportion of garlic (%) Capacity
level chamber Us UP PP CP BR (kg/h)
1st chamber 6.1 a 68.6 a 71b 172 f 1.1d 397
Low 2nd chamber 1.2 ¢ 587 b 4.8 be 336 d 1.7 d 300
3rd chamber 09 ¢ 46.1 ¢ 4.1 cd 454 be 35¢cd 341
1st chamber 28 b 56.7 b 12.2 a 256 ¢ 2.7 cd 301
Medium 2nd chamber 0.6 ¢ 448 ¢ 5.5 be 43.5 be 5.7 be 309
3rd chamber 0.1c¢ 36.1 d 3.7 cd 53.0 a 70 b 335
1st chamber 29 b 62.8 ab 74 b 237 e 32 cd 349
High 2nd chamber 04 c 45.7 ¢ 6.1 be 40.5 ¢ 73 b 253
3rd chamber 0.1 ¢ 336 d 1.5 d 47.3 ab 174 a 326

US = unseparated, UP = unpeeled, PP = partially peeled, CP = completely peeled, BR = bruised
* Averages with different letters are statistically different at 95% level.
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Table 3 Results of machine vision classification of garlic cloves.

Assigned class by machine vision

True class Peclod Unpecied Total Accuracy (%)
Peeled 191 9 200 95.5
Unpeeled 3 197 200 98.5
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