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Development of a Garlic Peeling System Using High—Pressure Water Jets (lll)
- Introduction of a microbial control system -
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Y.

H. Bae

Abstract

An efficient microbial control system was introduced into a garlic peeling system using pressurized water in order to
improve the quality and the shelf-life of peeled garlic. High microbial density of the spoiled peeled garlic and the water

used for peeling and washing indicated that an efficient microbial control system is necessary for the peeling system.
Though Pseudomonas spp. and Penicillium spp. were closely related to the spoilage of peeled garlic, the spoilage of peeled
garlic was thought to be caused mainly by nonspecific increase in microbial density. The shelf-life of the garlic peeled
by pressurized water was longer than that of the garlic peeled by pressurized air, and the degree of damage had great effect

on the shelf-life of peeled garlic. Ozonated water was effective in decreasing the microbial contamination and in increasing

the shelf-life of peeled garlic. Based on the findings of the study, following improvements were made to the garlic peeling

system using pressurized water; 1) the water circulation system was modified in order to completely separate the water for

washing from the water for garlic peeling, 2) filtration and cooling equipments were introduced into the circulation system

of the water for peeling, and 3) an ozone generator which could continuously supply ozonated water (dissolved ozone

concentration of 0.4 ppm) was attached to the circulation system of the water for washing.
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Table 1 Microbial density of the peeled garlic.

Bacterial density
(CFU/g on TSA)

Fungal density

Sample (CFU/g on PDA)

12%10°~4.7%10* | <1.0X10°~8.4x 10°

82X 10°~4.7x 10

Unspoiled garlic

Spoiled garlic 4.1%10*~7.4x106
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Table 2 Microbial density of the water used in the garlic peeling system.

Bacterial density Fungal density
Sample (CFU/m¢ on TSA) (CFU/m{ on PDA)
Before* After* Before* After*

Early stage 2.5x10* 3.4x10°
Processing water Mid stage 4.7x10° 9.4% 10°

Late stage 1.4x10° 5.6%10° 2.1x10 46x10°
Early stage 22x10° 12x10*
Washing water Mid stage 8.2x10° 2.9x10°

Late stage 9.2x10° 13x10° 3.2x10° 1.7x10°

* Before and after the modification of the system as mentioned in the text.
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Table 3 Identification of the bacterium closely related to the spoilage of peeled garlic.

Characteristics Result Characteristics Result
Cell shape Straight rod Catalase Positive
Cell diameter 0.5~0.8 um Gas from glucose Not formed
Cell length 1.5~2.8 um Indole from tryptophan Positive
Gram stain Positive Methyl red test Negative
Motility Motile Voges-Proskauer test Negative
Spore formation Not formed Citrate utilization Positive
Oxidase Positive Growth on PIA* Positive

Tentative identification : Pseudomonas sp.

* PIA = Pseudomonas isolation agar
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Table 4 Identification of the two fungi closely related to the spoilage of peeled garlic.

Result
Characteristics tested
[solate No. 1 Isolate No.2
Colony color and texture Yellow, velvety Gre-green, wooly
Colony underside color " Yellow Red
Hyphae Septate Septate
Surface mycelium Well developed Well developed
Aerial mycelium Colorless Colorless
Diffusible pigment formation None Purple pigment formed
Conidiophore Branched, 100~ 150 gm Unbranched, 200~250 gm
Penicillus Symmetrica Unsymmetrica
Conidia Yellow, 4~5 um Grey-green, 4~5 /m
Sclerotia Not found Not found
Tentative identification Penicillium sp. Penicillium sp.
Vg ome] gize] BaE Qosl: 23Re] A BF wAG A% 4A9 Auel Aol &4 W2 e
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Table 5 Effects of the method of peeling and the degree of damage on the shelf-life of peeled garlic. (unit: days)
Peeled by pressurized air Peeled by pressurized water
Judgment based on
Unsorted A* B* C* Unsorted A* B* C*
Spoilage 6 3 5 >10 9 6 10 >10
Discoloration 5 3 5 10 10 7 >10 >10
Overall appearance 5 3 5 10 9 6 10 >10

* Sorted peeled garlic: A = highly damaged, B = moderately damaged, C = undamaged or slightly damaged.

(a)

(b)

Fig. 1 Unsorted garlic peeled by pressurized air (a) and by pressurized water (b) after 13 days of storage at 20C.
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Fig. 2 Removal of microorganisms by filtration with activated
charcoal from the culture broth of Pseudomonas sp. (a) and the
water used for garlic-peeling (b). 300 g of activated charcoal used.
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Fig. 3 Inactivation of microorganisms by ozone treatment in the
Pseudomonas sp. culture broth with the initial microbial load of
2.5% 10" CFU/mt (a) and with that of 4.8 10* CFU/nt (b), and
in the water used for garlic peeling (c).
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Table 6 Effect of ozone treatment on the shelf-life of peeled garlic. (unit: days)
Ozone treated
Judgment based on Untreated 0.3 ppm 0.6 ppm
5 min 10 min 20 min 5 min 10 min 20 min
Spoilage 7 8 10 10 12 14 14
Discoloration 8 8 12 12 12 13 13
Overall appearance 7 8 10 10 12 13 13
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