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Effects on the Quality Characteristics of Onions by vArious Packing and
Loading Types During Cold Storage

Se-Jin Park'?, Andri Jaya Laksana'®, Ji-Young Kim', and Byeong-Sam Kim'*

'Food Safety and Distribution Research Group, Korea Food Research Institute (KFRI)
’Department of Integrative Food, Bioscience and Biotechnology, Chonnam National University
3Department of Biosystems Machinery Engineering, Chungnam National University

Abstract The objective of this study was carried to compare the effects of different packaging and loading materials
and types on the cold storage of onions. The research was conducted for over a period of six months. Onions were divided
into three groups based on the packaging materials and types: mesh bag (control), ton bag (TB), and wire mesh pallet
(WMP). Parameters such as moisture content (%), total soluble solids (°Brix), Hunter-color value, rotting rate (%), and
hardness (g/force) were measured and analyzed. The results of the experiment demonstrated that there was no significant
differences in onions’ quality between TB and WMP and the control, respectively. This study showed that TB and WMP
can be used as an alternative to controls to extend the storage-life of onions and keeping quality during long-term cold
storage. Furthermore, WMP packing and loading type could be replaced to conventional storage method with better effi-
ciency in logistics of smart APC (agricultural product processing center).
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Wire mesh pallet

Fig. 1. Onions with different packing and loading.
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Fig. 2. Changes in temperature and relative humidity in onion
cold storage during storage.
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Fig. 3. Changes in moisture content of onions during storage at
different packaging during storage.
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Table 1. Changes in total soluble solid content of onions with different packaging during cold storage (unit: °Brix)
Storage period CON TB WMP
0 8.00 = 0.29bc 8.00 + 0.29ab 8.00 +0.29a
30 8.10 £ 0.05bc 8.50 + 0.00b 8.80£0.32b
60 7.70 + 0.34abc 8.50+0.81b 8.30 + 0.46ab
90 7.50 +0.12ab 9.20 + 0.06¢ 8.10+£0.17a
120 7.10 +£0.52a 8.30+0.32b 8.90 = 0.95b
150 8.20+0.32¢ 8.30 +0.25b 8.60 + 0.35ab
180 9.00 +0.72d 7.50 + 0.44a 8.20 + 0.20ab

All values are expressed as mean + standard deviation as four repeated.
Different letters (a-d) in the same column indicate significant differences (p <0.05).

CON: mesh bag, TB: ton-bag, WMP: wire-mesh pallet.
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Fig. 4. Change in Hunter color value of onions with different packaging during cold storage.
All values are expressed as mean + standard deviation as fifteen repeated.
CON: mesh bag, TB: ton-bag, WMP: wire-mesh pallet.
Table 2. Changes in hardness of onions with different packaging during cold storage (unit: N)

Storage period CON TB WMP

0 31.73 +3.48b 31.73 £3.48cd 31.73 £3.48¢
30 30.01 + 6.72ab 28.53 £2.32b 29.32+3.32b
60 30.44 £ 2.80ab 32.15+3.81d 30.84 = 1.82bc
90 27.82 £ 4.34a 28.37 +2.66b 26.82 +3.23a
120 28.65 + 4.46ab 28.31+2.93b 2632 +2.6la
150 28.59 + 4.94ab 29.54 + 4.85bc 26.58 +£2.39a
180 27.57+5.14a 25.77+1.86a 26.79 +2.60a

All values are expressed as mean =+ standard deviation

as fifteen repeated.

Different letters (a-d) in the same column indicate significant differences (p < 0.05).

CON: mesh bag, TB: ton-bag, WMP: wire-mesh pallet.
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Fig. 5. Changes in sensory evaluation of onions with different packaging during storage

All values are expressed as mean + standard deviation (n=>5).
CON: mesh bag, TB: ton-bag, WMP: wire-mesh pallet.
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Fig. 6. Changes in appearances of onions during storage at different packaging during storage.
CON: mesh bag, TB: ton-bag, WMP: wire-mesh pallet



Vol. 30, No. 2 (2024) SER B AR HEHO| A2 K]

WMPE A ZHOZ ejato) o]k glo] Holu 93] A
o] RG-S FET A AT 909l RS, 120
2 Fgo] o] et AL AT 5 U

)

20lE SRR G EAIE(APC) =0l wet <1g z+
A AAE 7AsstaL, dut g 2A9de] AHlg 9 v a5
slo} A7) ARS8 25 Uil EW(TB) 2folojy)
ATHEWMP)Z Egstal AAste] A sk 5 ot
o] ST, Ar, Ax, 7MA IFE T, B AL
5 AAS v BT vz vwdls o Tt
WMPE ARS-S A9 428k, 7HeA 8% 3, Ak,
Ao A fo]F Zpol7p A=A kot 9
o] TBE CON3} HlaL Al & o7} ¢le-S Rlsigith
ol &S thAsl] TBE Uu=E ¥Asla A 2
Agehs Aol ot 75 2 Al AHE B yagseial
2ZULEAPCY] 34 /Ao geHow AL IS A

r
rE
b
=2
9

ZAe =2

2 ATE TERER Adog FHAEE718
Bl 2nfEFNERETA 71 A @A
3 322048-3)9] AL W} AFEHAGYL

y e )
FS N

ra

1. Hong, S.I., Son, S.M., Chung, M.S., Kim, D.M. 2003.
Storage quality of minimally processed onions as affected by
seal-packaging methods. Korean J. Food Sci. Tech. 35(6):1110-
1116

2. Jo, JE.,, Bae, RN, Lee, S.K. 2010. Current research status
of postharvest technology of onion (A/lium cepa L.). Kor. J.
Hort. Sci. Techno. 28(3): 522-527.

3. Eum, H.L., Lee, K., Hong, S.J., Park, S.W., Park, Y.M.
2001. Effects of heat predrying treatments on bulb quality of
‘Higuma’ onion during storage. Kor. J. Hort. Sci. Technol.

gt ZA EM| O|R= D8t 147

42(6):703-706

4. Han, GS. 2021. A study on the development scheme and
strategies for advancement of cold chain system of fruits and
vegetables in Garak Wholesale Market. Korea Logistics
review. 31(1): 39-59

5. Park S.J., Kim J.Y., Laksana A.J., Kim B.S. 2023. Effect of
pre-treatment and packaging method on freshness prolongation
of spring kimchi cabbage during low temperature. Korean J.
Package. Sci. Tech. 29(2):119-128.

6. Kwon, Y.D. 2017. Beneficial effects of ton-bag and wire-
steel pallet on postharvest handling of onion and the cost
evaluation. Korean J. Food Preserv. 24(7):915-922.

7. Liu. F, Li. Y. 2006. Storage characteristics and relationships
between microbial growth parameters and shelf life of MAP
sliced onion. Postharvest Biology and Technology. 40(3),
262-282

8. Seo, J.K. 2002. Effects of pre-drying methods on onion bulb
rot during storage. Korean J. Food Preserv. 9(3):277-281.

9. Kwon, J.H., Chung, H.W., Lee, J.E., Park, N.Y. 1999. Effect
of storage conditions on the quality stability of garlic bulbs.
Korean J. Food Preserv. 6(2):137-142.

10. Cho, H.O., Byun, B.W., Kwon, J.H., Yang, H.S., Lee, C.H.
1982. Batch scale storage of sprouting foods by irradiation
combined with natural low temperature. Korean J. Food Sci.
Technol. 14(4):355-363

11. Kim, YN., Kim, YJ., Shin, YJ. 2023. Physicochemical
characteristics, organic acid, and sugar compositions in bulb,
peel, and root of five onion cultivars. Korean J. Food Sci.
Technol. 55(5):398-403.

12. Zudaire, L., Vidas, 1., Simd, J.,, Sans, S., Abadias, M.,
Aguil6-Aguayo, 1. 2019. Effect of pre-harvest conditions and
postharvest storage time on the quality of whole and fresh-
cut calgots (Allium cepa L.). Scientia horticulturae, 249:110-
119.

13. Downes, K., Chope, GA., Terry, L.A. 2009. Effect of curing
at different temperature on biochemical composition of onion
(Allium cepa L.) skin from three freshly cured and cold
stored UK-grown onion cultivars. Postharvest biology and
technology, 54(2):80-86

14. Sharma, P., Sharma, S.R., Dhall, R.K., Mittal, T.C. 2020.
Effect of y- radiation on post-harvest storage life and quality
of onion bulb under ambient condition. JFST. 5:2534-2544.

15. Jo, H.R., Surh, J.H. 2020. Comparison of the antioxidant
activities of sulfur-fortified onions stored at room temperature
and 1°C. J. Korean Soc. Food Sci. Nutr. 49(11):1218-1226

16. Kwon, Y.K., Lee, Y.J. 2023. Effects of impact by mechanical
harvesting on storability of onions (A/lium cepa L.), Korean
J. Food Preserv. 30(5):811-821.

37 2024.06.17 / AAFEE: 2024.06.26 / AAE : 2024.08.01



	*Corresponding Author: Byeong-Sam Kim Korea Food Research Institute, 245, Nongsaengmyeong-ro, Iseo- myeon, Wanju-gun, Jeollabuk-do, Republic of Korea Tel: +82-063-219-9142 E-mail: bskim@kfri.re.kr
	포장 및 적재 방법이 저온 저장 양파 품질 특성에 미치는 영향
	박세진1,2 · Andri Jaya Laksana1,3 · 김지영1 · 김병삼1*
	1한국식품연구원 안전유통연구단 2전남대학교 융합식품바이오공학과 3충남대학교 바이오시스템기계공학과

	Effects on the Quality Characteristics of Onions by vArious Packing and Loading Types During Cold Storage
	Se-Jin Park1,2, Andri Jaya Laksana1,3, Ji-Young Kim1, and Byeong-Sam Kim1*
	1Food Safety and Distribution Research Group, Korea Food Research Institute (KFRI) 2Department of Integrative Food, Bioscience and Biotechnology, Chonnam National University 3Department of Biosystems Machinery Engineering, Chungnam National University
	Abstract The objective of this study was carried to compare the effects of different packaging and loading materials and types on the cold storage of onions. The research was conducted for over a period of six months. Onions were divided into three g...
	Keywords onion, cold storage, loading, packing, smart APC
	서 론
	재료 및 방법
	결과 및 고찰
	요 약
	감사의 글
	참고문헌







