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Effectiveness of Real-time Oxygen Control in Fresh Produce
Container Equipped with Gas-diffusion Tube

Yun Hee Jo, Duck Soon An and Dong Sun Lee*

Department of Food Science and Biotechnology, Kyungnam University, Changwon, 631-701 Korea

Abstract Simplified control logic was devised to fabricate and operate the modified atmosphere (MA) container of
fresh produce equipped with gas-diffusion tube whose opening/closing was controlled in response to real time O, con-
centration. This is a simplified ramification of the previously developed control logic using both O, and CO, con-
centrations ([O,] & [CO,]). The developed logic was applied to and tested by a container system filled with spinach at
10°C having optimum MA window of [O,] of 7~10% and [CO,] of 5~10%. It was shown that setting the proper on-off
limit (11%) for O, control based on the assumed relationship [O,]+[CO,]=21% could attain the desired CO, concentration
just below the upper tolerance limit ([CO, ]y, 10%). The O, control point can be the lower tolerance limit or adjusted one
(21-[CO,];y) depending on the commodity’s MA requirement. The developed logic using single O, sensor could attain
the equilibrated [O,] of 11% with [CO,] of 8~9% which was desired and similar to that of its predecessor ([O,] of 9~10%
with [CO,] of 10%) using both O, and CO, sensors. Both MA containers (one only with single O, sensor control and
one with O, and CO, sensors) could also keep the spinach quality without significant difference between them, but sig-
nificantly better than perforated control package of air.
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Fig. 1. Schematic diagram of sensor-controlled container system equipped with a gas-diffusion tube to attain the modified atmosphere

(MA) beneficial for fresh spinach.

H E5E MA 24 R9ieh Blaskar, ol e Aibe
Esle] 7|8 BHo| fHE Alojsle] MAS aﬂxéhg BN
A= Ao] AXE 2LE 87171 A=Y, HEE 87
A zEelxe] 1A 24 AlolE 0, T8 CO, T &
3 Aol w2 QA Edje] ololH|it, 0, FE

CO, F= dhjvre] =43kl o)ste] ulghas MAS A4

Ol 7hFssicd 8714480 7h4e) Ao logice] Test

g A4S F Ug FeE JE 53], Jo T o5k,
ArAe] &7 X212 5 540 et 4% Co, = |
219] AIH([CO, eIt 8 0, F& 33H[0,])2] 3ol
o] 71A| 24 Ao|7F AlEe ZoE YeptA, O, F
U CO, % il SAZA ) eJste] Alejd
= 7FsAel e Aoz Azhdr)

A, & AlAE 0, TS 373
T Ao logicg /NEsle] AA MA 24S
7VeRE ANtz stk diEd FAkE FEo2A 7~
10%2] 0, FE/5~10%2] CO, L5 A4 MAR ZHe= Al
FXE AAsR] NEE Ao logice] 71AZE A8 T2
HEZAES A7

PN
T+ 4

o}

g3to] Alojal=

;(]67— 2= 01

(i

L_

ZX]Lo

al 4diud

Dal

=

< odg
2s XS ALEEE Alo] logicS 7T 8712E Jo 57
o] gt 71H &t FH F2hgr)e gl w2t Fig. 134

e x| Zlo® #gsisith 871 2mm FAY Eg
zegddoz FAET, A7)E 32x23x18 emZA] 10°C]
A AFR] 300 g2 B 2hoz AP &7 ¥4
olgl Well 4kA ANA(SS2118, Senko, Ansan, Gyeonggi,
Korea)S H-&alal, o] Ak & ZAzke] wi} 4 |
em, Zo] 5.5cm F712] 7)A B} EHIL fEAo] HE

PRSI LB B S5} EA] olFolAE A

o] Aloll=
den)E A

Ak AA] |

o|xksleka AAY (K33, SenseAir, Delsbo, Swe-
T2k Alo] BES AX|sH
To] Kzt o]t TrslEl ZAlEE Alofe] 7t
& Jo 5N Abxfoliksleta FA AEAlole] 249
tH)sl] HAE3IATH(Table 1). &, 0, &= CO, T=E
s 243l H3 MAS A4 3R= Alo] Logic A%lA
271 Ul 0, F=([0,], %)t A 3H7H([0,]) ©I
= sy Co, FE(CO,], %7t A3He dsigt
([CO,ly ©Pdel = 27el &3l 71Aet FE7F
HA 7Aool sS STMI7IES shH, 2 witizzdo] = 7]
A FE7F 28A] HE=E Aofsict. whHel] 0, =Rk
o st 714 AoJh= Logic BE 0, A7k H
zkslo] AlojalA EH, CO, FEx 0, =2 Ao 23}
o ojEF o= AYHTh= 7H 0}011/\1 o] Fo|zIt}. F714
7t BREAY 5718 7K A 87104 871 Wi
Atole] 71AlolEo] 7175 5?& kol efste] xJufE ),
[0,]HCO,221%S] #AZF SAM o2 AYEe Zle= &
S ALY, wEbr] o] AAle] 2sle] 8719 [0,15 54
#holl tisiA on-off A1 7% AFASHA [CO = DAB%E

olr

rlr u

o
ZAE

Table 1. Control Logics for the diffusion tube opening/closing
in a sensor-controlled MA container responding to real-time O,
and/or CO, concentrations

Control .. . .
Logic Condition for closing and opening of the tube
A Open if [0,] <[0,]; or
[CO,] = [CO,];; Close otherwise
B Open if [O,] <[O;]q4
where [O,],4;=21-[CO,]y Close otherwise

[O,];: lower tolerance limit of oxygen concentration;
[CO, ] upper tolerance limit of carbon dioxide concentration;
[O,]44j1.: adjusted lower tolerance limit of oxygen concentration.
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Fig. 2. Gas composition in sensor-controlled MA container sub-
jected to (A) Control Logic A and (B) Control Logic B at 10°C.
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Table 2. Comparison of spinach quality attributes between different control logics in gas diffusion tube opening of sensor-controlled

containers at 10°C after 14 days

Quality attributes* Control Control Logic A Control Logic B
Weight loss (%) 6.92+0.85° 5.050.74% 4.98+0.63%
Ascorbic acid (mg/100g) 9.3+0.5° 14.7+0.2% 13.9+0.6*
Chlorophyll (mg/100g) 20.3+0.5° 25.8+0.3% 25.1+0.4*
Aerobic bacteria (log(CFU/g)) 12.75+0.09° 11.24+0.39* 11.394+0.14%
Sensory score (1-7 scale) 1.8+0.5° 5.4+1.2° 4.9+0.7%

Values are meanststandard deviations. Different alphabetical superscript within a row means significant difference at 0=0.05 among

treatments.

*Initial ascorbic acid, chlorophyll and aerobic bacteria were 65.14 mg/100g, 33.91 mg/100g and 5.63 log(CFU/g), respectively.
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