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Effect of Hot Water Treatment on Storage Quality of
Minimally Processed Onion

Seok-In Hong*, Hyun-Hee Lee, Seok-Min Son', and Dongman Kim
Korea Food Research Institute
Department of Food and Biotechnology, Hoseo University

Storage quality of minimally processed onion as influenced by hot-water dipping was investigated to examine
feasibility of mild heat treatment as efficient post-processing method. Fresh onions were peeled, trimmed, and
dipped in hot water at various temperatures (50-80°C) for 1 min. Heat-treated onions were cooled, de-watered,
packaged in low density polyethylene (LDPE) film pouches (63 um thickness), and stored at 10°C. Samples
treated at higher temperatures (70-80°C) showed significant increases in flesh weight loss and discoloration
during storage as compared to others. Hot-water dipping remarkably reduced initial microbial load of prepeded
onions, with over 1 log cycle decrease in aerobic bacterial count. After 7 days storage, no significant differences
in viable aerobe count were observed among treated and untreated samples, with both showing 10°-10° CFU/g.
For sensory attributes including discoloration, wilting, decay, and visual quality, onions treated with hot-water
dipping at 60°C scored highest. Results suggested hot-water dipping at specific condition as practical post-
processing treatment could effectively prolong shelf life of minimally processed onion.
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Fig. 1. Changes in respiration rate of prepeeled onions treated
with hot water dip at varioustemperatures.
Respiration rates were determined at 10°C.
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Fig. 2. Changesin gas concentration within the packages of prepeeled onionstreated with hot water dip at varioustemperaturesduring

storageat 10°C.
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Table 1. Changesin sensory scores of prepeeled onionstreated with hot water dip at varioustemperaturesduring storage at 10°C

Storagetime Trestment Attributes’
(day) (water temp.) Discoloration Wilting Decay Visual quality

Control? 17° 17 10?7 7.7

50°CY 1.4° 120 1.02 8.1*

0 60°CY 15 1.1° 1.02 8.3
70°C® 1.7 14° 1.02 79

80°Co 3.1 212 1.02 6.9%

Control 2.3 2.6% 1.2 6.5°

50°C 1.4 15° 1.0° 8.5

7 60°C 16° 1.3 10° 8.4
70°C 30 2.3 2.6 4.9°

80°C 46* 2.8 3.9 3.0

Control 30* 2.8 120 7.12

50°C 2.6™ 2.4 1.3 1.2

14 60°C 21° 2.2 1.3 7.8
70°C 4.2% 3.1 3.0 4.2°

80°C 4.8° 3.3 3.6* 32

Control 4.1° 33* 45 5.12

50°C 2.7° 2.8% 2.7 58

21 60°C 2 2.3 16° 6.6%
70°C 5.7 39 512 2.3

80°C 6.8% 35 5.3 2.7

Control 4.6° 407 5.8 32

50°C 36 3.7 477 4.0°

28 60°C 29 3.6 220 507
70°C 6.0° 4.6° 6.1* 32

80°C 6.9% 4.6° 5.6% 1.8°

YThe values are means of eight replicates at least. Means followed by the same letter within cells are not significantly different (p<0.05, Duncan's
test). As the value increases from 1 to 9, the intensity of sensory characteristics increases.

ARinsed with normal tap water at approximately 10°C for 1 min.
*9Dipped in hot water at various temperatures for 1 min.
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Fig. 3. Changes in Hunter color of cut surface of prepeeled
onions treated with hot water dip at various temperatures
during storage at 10°C.

L value: lightness, avalue: (+)redness/(-)greeness, b: (+)yellowness/
(-)blueness.
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Fig. 4. Changes in flesh weight loss of prepeeled onions treated
with hot water dip at various temperatures during storage at
10°C.
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Fig. 5. Incidence of decay in prepeeled onions treated with hot
water dip at various temperatures after storage of 21 days at
10°C.
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Fig. 6. Changesin mesophilic and psychrotropic aerobes of prepeeled onionstreated with hot water dip at various temperaturesduring

storageat 10°C.

AoL}, 1 HFF= 50 oFe R HriEe] Fg 54
I(Fig. 5o} T WS YERNAT

A HoldEe] 57178 AAZ & e AXE WY
o2 dFAee] AFe on d#F vl =d], Cantwell 5
0y A7V o] AEA AXS 9lste] Ay Ao
52555°Ce] = 2487 95 EAEPS W 7] 29 ®
AES] T IR ofe}t A2 AFF WA UgFe

iINA=)

o] ML F3 AAY & ATk ByHAt. B FL
Aele AM BelNFe) 2Y4e fAsEE T A
o deA Atk ASE duslel A lRES WE W F
& 9FAYE WYY vhE g Abanel 2x7e) I
A, A o)F ALt FerE AT ARt =
A vekstha Sehey. @8 A4 BelAEe] 49 olg 7t

) FAAR THeElE 9
o, Aukow o] Falala <4 EE B 397}
ofok sl ANT AL F 5 glolof k. ole @ ZwelA
SBED Wl WA oAt A7) ES) PrlelAke
AR v b 2 9L WA 5 Aok, de $54 9
BELY) Y WIS 502 1E0R HEA WAE
S ATER 10c DY E4D vk Fe] 5710
2 72t asln, 95 ARG dETE oF 219, LT,
80°C) B4 A2l 7PIE, S0°C Azl oF 242, 60°C A
P 8AFYE & 5 ATk AFHH O 5060C F
© GAE WA, AR, B, REds] e v o
ste] AREAS FEabl fASed FHA wAE e
W Aew gelnin,

A5Ae) TR0l S HRE
T LA I My N

il

ol
&

2 ¢

A BE ALRE AR lERA FeAde 48 7t
selstart vl gutel ApAeel Be A9F B
MalE Awingit. Axsle AA, 2@, +AE AN %
20) tial 5080°Ce] A4 1 87 AN F 2712 A

H

1312 63um 9] LDPE BEel 0¥ ¥4sle] 10Co] A
A olgel, MAE, B5 54 WsE 459 A

8

A TR 3 A g Hske diFes 312(70, 80°C)
At Fo49 SR JEpL, vid=e] Ag- 2

o =2

Azl AT e AT 00 o] e th G3E
g & glont, 44 371 olFls AelTEE oI5

A ZolE 7T F §lo] oF 10010 CRUlg 52 |et
Wolth s B7HINE A% 28970 60°C T A=t
WA, A%, Bl e Aridos s B B4E U
WA o)k FA= vlas] fsled vt gue] AT F
ARA) P f2E G5 ALEYS AAT 5 AT
dAel =

B ATE RARAY HAY RS EATH LA (HMPGBF-
30008)°] Aglel els] Sayd ATATHS] AHEA ool 2}
=3yt

Ao
rat

1.King Jr AD, Bolin HR. Physiological and microbiological storage
stability of minimally processed fruits and vegetables. Food Tech-
nol. 43(2): 132-135, 139 (1989)

2. Varoguaux P, Wiley R. Biological and biochemical changes in
minimally processed refrigerated fruits and vegetables. pp. 226-
268. In: Minimally Processed Refrigerated Fruits and Vegetables.
Wiley RC (ed). Chapman & Hall, New York, NY, USA (1994)

3. Ahvenainen R. New approaches in improving the shelf life of
minimally processed fruit and vegetables. Trend Food Sci. Tech-
nol. 7: 179-187 (1996)

4. Alzamora SM, Tapia MS, Lopez-Malo A. Minimally Processed
Fruits and Vegetables: Fundamental Aspects and Applications.
Aspen PublishersInc., Gaithersburg, MD, USA. pp. 1-97 (2000)

5. Lamikanra O. Fresh-cut Fruits and Vegetables: Science, Technol-
ogy, and Market. CRC Press LLC, Boca Raton, FL, USA. pp.
267-338 (2002)

6.Ohlsson T. Minimal processing-preservation methods of the
future: an overview. Trend Food Sci. Technol. 5: 341-344 (1994)

7. Nguyen-the C, Carlin F The microbiology of minimaly pro-
cessed fresh fruits and vegetables. CRC Crit. Rev. Food Sci. Nutr.
34: 371-401 (1994)

8. Lurie S. Postharvest heat treatments. Postharv. Biol. Technol. 14:
257-269 (1998)

9. Ben-Yehoshua S, Peretz J, Rodov V, Nafussi B. Postharvest appli-
cation of hot water treatment in citrus fruits: The road from labo-



10.

11

12.

13.

14.

15.

16.

Al

1l

2

i)

ratory to the packing-house. ActaHortic. 518: 19-28 (2000)

Hong SI, Kim DM. Influence of oxygen concentration and tem-
perature on respiratory characteristics of fresh-cut green onion.
Int. J. Food Sci. Technol. 36: 283-290 (2001)

Manzano M, Citterrio B, Maifreni M, Paganess M, Comi G.
Microbia and sensory quality of vegetables for soup packaged in
different atmospheres. J. Sci. Food Agric. 67: 521-529 (1995)
Pirovani ME, Piagentini AM, Guemes DR, Di Pentima JH. Qual-
ity of minimally processed lettuce as influenced by packaging
and chemical treatment. J. Food Qual. 22: 475-484 (1998)

Kader AA, Lipton WJ, Morris LL. Systems for scoring quality of
harvested lettuce. Hort Sci. 8: 408-409 (1973)

Lee HH, Hong SI, Kim DM, Han YS. Effect of hot water treat-
ment on biochemical changes in minimally processed onion.
Food Sci. Biotechnol. 12: 445-450 (2003)

Cantwell M. Properties and recommended conditions for storage
of fresh fruits and vegetables. Available from: http://posthar-
vest.ucdavis.edu/produce/storage/index.shtml. Accessed Feb. 18,
2004.

Kader AA, Zagory D, Kerbe EL. Modified atmosphere packag-
ing of fruit and vegetables. CRC Crit. Rev. Food Sci. Nutr. 28: 1-
30 (1989)

SEEREBEREE

17.

18.

19.

20.

21

22.

245

O'Connor-Shaw RE, Roberts R, Ford AL, Nottingham SM. Shelf
life of minimally processed honeydew, kiwifruit, papaya, pineap-
ple and cantaloupe. J. Food Sci. 59: 1202-1206, 1215 (1994)

Francis GA, Thomas C, O'Beirne D. The microbiological safety
of minimaly processed vegetables. Int. J. Food Sci. Technol. 34:
1-22 (1999)

Heard GM. Microbiology of fresh-cut produce. pp. 187-248. In:
Fresh-cut Fruits and Vegetables. Science, Technology, and Mar-
ket. Lamikanra O (ed). CRC Press LLC, Boca Raton, FL, USA
(2002)

Cantwell MI, Hong G, Suslow TV. Heat treatments control exten-
sion growth and enhance microbia disinfection of minimally pro-
cessed green onions. Postharv. Biol. Technol. 36: 732-737 (2001)
Kim DM, Smith NL, Lee CY. Effect of heat treatment on firm-
ness of apples and apple dices. J. Food Process. Preserv. 18: 1-8
(1994)

Jordan JL, Shewfelt RL, Prussia SE, Hurst WC. Estimating the
price of quality characteristics for tomatoes: Aiding the evaluation
of the postharvest system. Hort Sci. 20: 203-205 (1985)

(20034 10% 279 A4 20044 24 209 A=)



