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Abstract. Peach is a typical summer fruit which can be used for various food, processed food, and fragrance
ingredients in Korea. Peach is also known as one of serious allergens which make difficulty for farm workers during
peach sorting operations. After peach harvesting, it moves to the sorting operations for removing cover material,
removing fuzz on peach surface, sorting by size, and packing. The air-samplers and optical particle counters were used
to analyze the characteristics of fine dust generation by location and operation characteristics in the experimental peach
farms. During removing peach fuzz, the dust concentrations were increased by 6.89 times on total suspended particulate
(TSP), 2.13 times on PM-10 (particulate matter), and 1.30 times on PM-2.5 compared to non-working periods,
respectively. During removing peach covering materials, the dust concentrations were increased by 3.14 times on TSP,
1.91 times on PM-10, and 1.43 times on PM-2.5 compared to non-working periods, respectively. This represents peach
fuzz can be affected to farm workers during peach sorting operations.
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Fig. 1. Yearly working time for peach cultivation according to working types.
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Table 1. Specific information of the experimental peach farms in terms of yield, working area, and ventilation system.

Period Farm Yield (kg/day) Area () Ventilation system Number of workers
A 113 40 Forced 3
B 325 138 Forced 2
Jul. 2021 C 630 40 Natural 3
D 600 66 Natural 3
E’ 1,440 495 Forced 8
F 500 66 Forced 3
Aug. 2021 G 250 66 Natural 2
H 300 66 Forced 2
I 360 200 Forced 4
Sep. 2021 J 700 148 Natural 2

"Peach co-working facility.

(a) Co-working facility with forced ventilation system

(b) Individual facility with natural ventllatlon system

Fig. 2. Sorting work places for selecting and packing the harvested peaches by size.
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(c) Sorting

(d) Packing

Fig. 3. Photos by main works of peach sorting process after harvesting from peach tree.
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Fig. 4. Monitoring system for internal dust concentration of TSP,
PM-10, PM-2.5, and size distributions.

QI S PTFE Weh2 A 7 elo] 2 o] Adah 7 &
& 57]32% HEE 55 4L/minQ] {F o2 F71E X5}
ATKFig. 4).

240

AR A0 2 1R vl A1) Q74 i
E wotslr] ¢s) ek B8-EX=47](11-D, Grimm Inc.,
Germany) % AFG 31510, 4] 3-8 824715 5 317
o A d o] YA mNHA] sEE 6% 1HH 0= S5t
(Fig. 4).

3. OJMHX| 2L EE g

o} Al o] 2kl gol it 7|2 e
wek TR, QAL 1B S Tefelo] sAA) B
VeI 212 Age ek Kol sk vlAlEA
0| Sl chet k& Shs] e Hpol Aeg
Ul SR A4 71 2] IR V)20 2 A glel.
ol AARS Hapol 42t T B AT, B40] 371K 7
Ao = FFEH, o5 IR R A nlAHA] HUE T ]
e AET, Y, Bt o2 25kt Fig. 5).

U A] U E R Eol= 2hdAte] et Y= 8715
fJsto] viEe A 1.5m ol = A skt nlAIHA] A
2 2RI E AR of| TIAE AR E At =57 (time
weighted average, TWA)S 11&|5}0] ZFRP7} 3 & Hae

FARE S A

Journal of Bio-Environment Control, Vol. 31, No. 3, 2022



Bgot ALY A O] WAEA HUEY

Sorting area

I—' (© 1 Packing area

Non-working area

Removing peach
covering bag

Storage area

®
L

Fig. 5. Installation methods for monitoring dust concentrations in the experimental peach farm.

(a) Coating (b) Scanning (c) Analyzing

Fig. 6. Image processing of particulate matter in peach sorting facility using scanning electron microscope (SEM) analysis using air-sampled filter

captured in peach sorting facility.
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Fig. 7. Airborne dust concentration by sorting, packing, storaging, and non-working zones in the experimental peach sorting facility.

Table 2. Total suspended particulate (TSP), PM-10, PM-2.5 concentrations according to sampling locations in the experimental peach sorting

operation.
. Average dust concentration + SE (ug/m’)
Classification
TSP PM-10 PM-2.5

Sorting 145.1 +126.1 64.6 +36.3 20.1 +3.9
Packing 127.4 +59.7 519 +8.1 19.9 +24
Area Storage 116.7 +86.4 513 +18.2 19.1 +24
Non-working 94.3 +21.1 442 +7.3 16.8 +1.8

p-value p <001™ p <001™ p <001™

“Significant difference between operation areas at p < 0.01.
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Table 3. Total suspended particulate (TSP), PM-10, PM-2.5 concentrations according to working characteristics in the experimental peach sorting

operation.
. Average dust concentration + SE (ug/m’)
Classification
TSP PM-10 PM-2.5
Removing fuzz 649.5 +869.9 94.2 +145.4 21.8 +8.3
Works Removing cover 296.5 +217.1 84.6 +41.5 24.0 +6.0
or]
Non-working 94.3 +21.1 442 +7.3 16.8 +1.8
p-value p <001™ p <001™ p <001™

“Significant difference between working characteristics at p < 0.01.
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(b) 10um
Fig. 10. SEM image of micro dust captured in peach sorting operation.
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