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Abstract

The aim of this study was to verify the effect of the essential oil (EO) of Artemisia princeps as a functional
film component for enhancing the quality of paprika during storage. EO dilutions of 0.5, 1, and 2% were used
for the experiments, and the bacterial growth inhibition effect of EO was confirmed against all tested bacteria.
The paprika was packaged in 50 pm-thick polypropylene (PP) film containing 0.5% EO and then stored at 10°C
for 21 days. To determine the effect of EO during paprika storage, the weight loss rate, color, soluble solid content,
hardness, microorganism content, appearance, and vitamin C content were recorded for each sample. It was found
that the PP film containing EO 0.5% prevented water loss, resulting in an improved appearance. In addition, the
weight loss rate from the paprika for this film remained unchanged, unlike in the case of the paprika packaged
in a comrugated box. In addition, the soluble solid contents, hardness, and CO, contents of the film containing
0.5% EO were higher than those for the corrugated box-stored sample, thereby indicating the positive effect of
EO on sample quality maintenance. In terms of the microbial quality assessment, the total number of aerobic bacteria
and molds were lower for the 0.5% EO film-stored sample due to the antimicrobial effect of A. princeps. No
effect was observed in terms of the vitamin C content. The obtained results therefore suggest that the application

of EO to the PP film is effective for paprika quality preservation.
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Table 1. List of strains and cultivation condition used for antibacterial experiment

Food-borne pathogens Reference Cultivation condition

Gram positive bacteria

Bacillus subtillis KCCM" 11316 NB”, 37C

Bacillus cereus KCCM 11204 NB, 37C

Staphylococcus aureus KCCM 12214 NB, 37T

Listeria monocytogenes KCCM 40307 NB, 37T
Gram negative bacteria

Salmonella choleaesuis KCCM 11806 NB, 37C

Shigella sonnei KCTC? 2009 NB, 37C

Psedomonas aeruginosa KCTC 1636 NB, 37C

Aeromonas hydrophila KCCM 2358 NB, 37C

Escherichia coli KCCM 12119 NB, 37T

YKorean Culture Center of Micro Organisms (Seoul, Korea).

PKorean Collection for Type Culture (Daejeon, Korea).
Nutrient broth.
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Table 2. GC conditions for analysis of O, and CO, gas

Instrument Agilent GC

Column 15'x1/8" stainless steel (2.1 mm ID)

Oven temperature 35C (5 min) to 225C at 20C/min
Carrier gas Helium, 30 mL/min
Detector TCD

Injection volume 0.6 mL gas mix
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Table 3. HPLC conditions for analysis of vitamin C

Instrument Agilent HPLC
Acetonitrile:50nM NH4H,PO,
Solvent = 70:30 (v/v)
Flow rate 1.0 mL/min
Wavelength 254 nm
Column YMC-Pack Polyamine II

(4.6x250 mm, 5 pm, Japan)
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Fig. 1. The inhibition effect of the essential oil of Artemisia princeps Pampanini on the growth of food bome pathogens.

(A), Bacillus subtillis; (B), Bacillus cereus; (C), Staphylococcus aureus; (D), Listeria monocytogenes; (E), Salmonella choleasuis; (F),
Aeromonas hydrophila; (G), Psedomonas aeruginosa; (H), Shigella sonnei; (1), Escherichia coli.

EO, essential oil of A. princeps.

Each value represented meantSD of three individual experimental results (n=3). Statistical differences in the 24 h results were distinguished into
lowercase letters by Duncan’s multiple range test (p<0.05).
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Table 4. Total aerobic bacteria and mold counts of paprika packaged with functional film during storage at 10C

Storage period

Total aerobic bacteria counts (log CFU/g)

Total mold counts (log CFU/g)

(days) CTI) PP

EO 0.5 CT PP EO 0.5
0 4.35+0.89°N 4.35+0.89™ 4.35+0.89™ 2.38+0.32™ 2.38+0.32" 2.38+0.32"
7 5.10£0.91% 5.16£0.76™ 4.86+0.81° 3.3020.63" 3.160.87° 2.36+0.32¢
14 4.59+1.06° 4.5241.13° 3.9520.85° 3.20+0.55° 3.110.64 2.42+0.20°
21 3.09+1.00° 3.42+1.11° 3.30+1.09° 2.560.20° 3.200.25° 2.75+0.10°

UCT, corrugated box; PP, polypropylene film 50 um; EO 0.5, essential oil of 4. princeps 0.5%.
Each value represented meantstandard error of three individual experimental results (n=3).
IStatistical difference within rows of each experiment by Duncan’s multiple range test (p<0.05).

NS, not significantly different at p<0.05.
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Fig. 2. Changes in appearance of paprika packaged with functional film after 21 days at 10C.
CT, corrugated box; PP, polypropylene film 50 pm; EO 0.5, functional film with essential oil of 4. princeps 0.5%.

A5E Bge] Fg dide] R AT ARPEE HAE
X3 7154 2E AT A A% 219704 A9t
SaHAAY F2A e FA A A 2 FFole]
WAL FRE R ek, A5 ATt AR S g}l
& Sloloh

o]} o] ejFHsle]| JgFS F= F8 840 T
2ol ek A= Fig 3Al YERARIEE Fx 2 e A%
79 ARE wEA FEgA7E AYEHA, 1 F A%
20U74A] 53] TR SR eH, e A
Toll vl foldo® =7 YEEThp<0.05). vH, LRE
& AT 9 AR FRE 2383 71sd 98 A
Tl A% 2199 A7 Bt T A Loy
A gksken, T Aol foA Aol gt
(p<0.05). THvh, Avk AF Ao A9 A% 214 27t
HAS v 28 FEAge] BiEol o o)de] A% 7
7F sivtar deso] 210 A& FReSI: v=Ze)7t

e 2% W ue RN 4% 28 yro

oX o

O:

©

g

pu 1= A
ol #5717} Ho] 7192 Bl e vow SAHE-
o] W2 XY= IFE, o|Z A3 TFEEHRE FF
o] ZHaatH, 9% H fFo 8 ReF Y A o] Wstn
97t faste g ghxelrke] 4 Ak 8l = A
2hg-517 WhKim 5, 2010). LRFEE A2 2@ ARt
& AHE X3S 7158 2E M+ A5 25 A
7} FEEAS wolFa, old wE T U F4kkgo]
CoA Adedslo] Fe Fakgtas 9 A 2HE
Hel Ao FAdr)

A% Z ze)7ke] A= Wsk= Fig 3Bol UERI S
], A 74713te] 7A@l wet FA e, dvkEE 9 AL
e 45 2T 7158 28 AT BT At
= A% JeElth FAR e A 79 AHRE dast
AT7F A% 219 AR A E A2l g A2l H
al foAer F43] gastdrt. dutd E Aot
AP A5 233 7158 BE AR TdAe AR
717F &t F Ao folA zpol= YEhA] 2%k
O H(p<0.05), F AT BF AEH o Hache A
= Bt} gtxe] vl oprleta dhekeh 213k wut
7M1 AL EA o7 dtH(Hong 5, 2013) o] &+ 27+

2 lo o

——CT ——PP —®-EOO0S5

ot — [3*)
(=} n (=]
T T T

Weight loss rate (%)

n
T

0 __.._—-'———.—'—,_-.

0 7 14 21
Storage days
40
(B)
——CT .——PP —®-EOO0S5
30

Hardness (N)
(3]
(=}

—
o
T

0 7 14 21
Storage days

Fig. 3. Changes in (A) weight loss rate and (B) hardness of
paprika packaged with functional film during storage at 10C.

CT, corrugated box; PP, polypropylene film 50 pm; EO 0.5,
functional film with essential oil of 4. princeps 0.5%.

Each value represented mean+SD of three individual experimental
results (n=3).
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Fig. 4. Changes in Hunter L, a, b value and AE value of paprika packaged with functional film during storage at 10C.

(A), L value; (B), a value; (C), b value; (D), AE value.

CT, corrugated box; PP, polypropylene film 50 pm; EO 0.5, functional film with essential oil of A. princeps 0.5%.
Each value represented mean+SD of three individual experimental results (n=3).



288 A FA AT E S A A27d A3 (2020)

Fo) g A% 149 Ao i skt 2196 O
ek e neith e Qe APl 7l
@ AEks UERAATH
&4 1% = FFY AF ARES RS 23
d A& AT dukE & ﬂﬂ?oﬂfﬂ A 771
A 2% goilod, Azl A4S 2hael
© %S B3ItKFig. 5). FA T A5, A% 149 2
| Z1ae7) 44 219 Aol 2asig o, ol 4
Aol @ AelH §oH0 2 2 UERkThpe00s)
93 AR FPF T4 AR FAL APAE 9%
= 7Hd 1 E FEF T 3 2ldle R
24 Z7leleol #alrt He o
= Bart e HP@(Yun =
1RA g9l SRS o]
wet 2713t RaE Q) thPark 5, 2002). 3, T
I ol A iiz}%_o—i el A7de Bo] Arym, 34
W el SOz sprasel A% 9% 4% W
7HeA 13 @—a]:o] Z7it s Hax JYtilim 5,
2017; Yooni]- Kang, 2017), &b & A= A% F
o g 230 AR 8ok 189 2P
T JFs vFHS AR Add

b
i

N
o
ML
ZOL_A‘
I
g
>

BN m{

ozg|7tel =& W J|H=S EH
A2 FS] A7 F EAe] o] Ak g o] Ak ekAo]
TEvE X AEY F4& AYske T8 AR oA4AR
th 2 AgddA Fzelzte] 4R Wi o] iksbekas Bl
A s 2438 A3E Fig 63 2o} FAETE A
3717 R7] 282 2ol oF 21%9] aEEE

rl

(A 30
—e—CT ——PP -—®-EOO0S5
9 ® . °
~ 20 |
=
=
z
=
W
'
g 10
o
Qo
0 1 1 1
0 7 14 21
Storage days

10
o ——CT ——PP -®-EOO0S5
o=
@ 8T
-
g
g 6T
=]
=
2
= 4 r
a
=
22t
=
©

0 1 1 1

0 7 14 21
Storage days

Fig. 5. Changes in soluble solids content of paprika packaged with
functional film during storage at 10T.

CT, corrugated box; PP 50, polypropylene film 50 pm; EO 0.5,
functional film with essential oil of A. princeps 0.5%.

Each value represented meantSD of three individual experimental
results (n=3).
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Fig. 6. Changes in O, and CO, concentration of paprika packaged with functional film during storage at 10°C.

(A), O, concentration; (B), CO, concentration.

CT, corrugated box; PP, polypropylene film 50 pm; EO 0.5, functional film with essential oil of 4. princeps 0.5%.
Each value represented mean+SD of three individual experimental results (n=3).
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Table 5. Effect of various packacges on vitamin C content of fresh
paprika during storage at 10C

Storage Vitamin C contents (ug/mL)

period

(days) cT’ PP EO 0.5
0 350.03+1.99P™9 350.03+1.99™  350.03+1.99"
7 264.30+£28.93%Y  293.20+50.52° 259.65+28.89°

14 332.95428.74™  292.81424.60° 352.66+71.19*

21 41535+38.01°  329.47+11.82° 320.56+20.42°

UCT, corrugated box; PP 50, polypropylene film 50 pm; EO 0.5,
essential Oil of 4. princeps 0.5%.

YEach value represented meantstandard error of three individual
experimental results (n=3).
Statistical difference within rows of each experiment by Duncan’s
multiple range test (p<0.05).

“NS, not significantly different at p<0.05.
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