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Quality Changes as Affected by Storage Temperature and
Polyamide Film Packaging in Paprika (Capsicum annuum L.)
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Abstract The purpose of this study was to examine the effect of packaging on quality maintenance of paprika (Cap-
sicum annuum L. cv. Nagano RZ) stored at three different temperatures. In Korea, paprika is stored and distributed under
ambient conditions. To ensure the freshness maintenance, determining optimal storage temperature is necessary. Paprika
were unpacked (control) or packed with polyamide film and stored at 5°C, 10°C and 20°C for 35 days. Quality char-
acteristics such as weight loss and appearance were examined. Paprika packed with polyamide film showed less quality
changes compared to unpacked paprika under all the storage temperatures. The commercial properties tended to decrease
rapidly during storage at 20°C regardless of packing. The degree of weight loss was significantly lower in packed paprika
compared to unpacked paprika. It was found that soluble solids, pigments, hardness, etc. were complexly affected by stor-
age temperature and film packaging. For paprika, the storage temperature of 5°C or 10°C was effective in maintaining
freshness; paprika packed in polyamide film packing maintained greater freshness than unpacked paprika. Our results
showed that, packaging is required to preserve the freshness and to improve the marketability of paprika in the domestic
market. It seems that it is necessary to continuously search for an effective packaging method.
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Table 1. ‘Nagano RZ’ paprika cultivar of fruit characteristics on harvest

. Fruit Soluble solids [Fruit firmness Fruit color
Cultivars - ; ; .
weight (g) | height (cm) | width (cm) | content (°Brix) V) L* a* b*
Nagano RZ |1589+179| 87.2+1.6 | 76.8+0.3 52+04 20.5+ 1.8 348+2.8 28.7+ 1.8 21.5+2.6

Fig. 1. Different packaging types of paprika in corrugated box with or without inner nylon film. (A) ‘Nagano RZ’ paprika in unpack-
aged corrugated box; (B) ‘Nagano RZ’ paprika in corrugated box with nylon film.
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Table 2. Storage temperature and humidity with or without
packaging on ‘Nagano RZ’ paprika cultivar

dpre|Fh AT 22 Hete ZE[o =

Temperature | Packaging Storage Storage
setting treatment  |temperature (°C)| humidity (%)
so¢ A 4.7+0.2 78.7+3.3
B 5.5£0.2 90.3+0.8
A 12.9+1.1 91.0+1.3
10°C
B 11.1£0.2 92.3+0.8
A 20.0+0.9 91.8+1.9
20°C
B 20.8+1.0 91.9+0.9

DRefer to Fig. 1 for packaging types.
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Fig. 2. Common harvest and distribution channel of paprika in Korea.
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Fig. 3. Temperature and humidity during domestic transportation of paprika in Korea.
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Fig. 9. Total phenolic content of paprika cultivars, ‘Nagano RZ’
as affected by packaging and storage temperature at 5°C, 10°C
and 20°C. ns,*,**, ***Non significant at p = 0.05, significant at
p=0.05,p=0.01 or p=0.001 respectively. "Refer to Fig. 1 for
packaging types. Data represent the mean = SD of five rep-
lications.
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tivars, ‘Nagano RZ’ as affected by packaging and storage tem-
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p =0.05, significant at p =0.05, p=0.01 or p=0.001 respec-
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as affected by packaging and storage temperature at 5°C, 10°C
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p=0.05,p=0.01 or p=0.001 respectively. "Refer to Fig. 1 for
packaging types. Data represent the mean £ SD of five rep-
lications.

5
o}, A 2wt 5 XY o mE 2% Aol
A7 FHE 2olE Holx] dtirt Aol FREE 35
o] & ztold] wet fo ztolE BT
zg]7te] AA1AQ] HelE B Ae A7 35940
AFLE 10°CE 204211 NI AF 5°CE 127~
172 Nejith. #4174 20°C 73-5-oll= 28940 oln] &4
o] f1o] 3590l SAHsHA] Xt shzE|7tel o] =
Arlog MFH=o] A3/ (chewiness)?t =0} &7}t
2|2} oo 23 947 A=), IR FolA 9
Axe AslZ gt HEl Edo] 7ieslE Axd AR 5
o] ¥slEo] F8 Hleg Agale BoR dHA Ut
Park 522 A% F A=t A wel 2JolE Bt
3L sIev 2 AN A T A 2xe 95 £
ojfo] W Aol B AFoMs F AJo)E Holx] 99
ok & AolA BEert s A Fo A Hshe
d5 ¥4 o nE J3 5wt a9s 4
st

o (o] 3
a0 =

vzl zhe] thoFst &% 27(5°C, 10°C, 20°C)lA
+e B3 A= §A 295 AEstaA s gzt
= 10°CHEolA A f5o] AR 2oz deA e
u, ol fE-2 AolA] 5 2 A glo] oF
oR|aL Qo] A= FAIE A% 2= 7F 8FE I Stk
glzgigl A7l U7 gA| E(Nagano RZ) 52 o€
sl 2ol gl Yol2 IE XY oo uE AYATH
2, 9 wisl o F4 5L 2Rt 248 5
A 7 2= HE QfeM s xS §F o] FEAFETH
H31Zo] ol AEA HEo| thh adFel oz el
won 2xd wElMes 5°CeH 10°ColM = £ %
T Al a3Hoz Btk 20°C00 5 EF o Fol
AR A Foll FEAC] WEA WolAE AL B
Aok AATH a A DEg T o) w) )7t
AM FEAGo] AT AET A HET) 3o, 25
wEbA = 20°C7} WslEo] Z1om, 59} 10°CEoE el
o 7RI EES AL, A T2 A exe dE
7 ool wEl BeFoz g Hlo} 3JolE Hole
o2 UEhth srgvbe 200CET A &

r
b1
N

)

5°CEY 10°C7T A= fRl0) aatdolgon, 48
FxA ®vot 938 Ard gy 248 X F

0}

[ 3o ot w ©
oA 2 o

o

Ao R Vet & A@oMe Sl freshelA =
o o

8 BTk JEHS RAT 5 e =S BED]

_(_o‘

3



124 bsamMbaarmita bagp-DpasHs et al.

ol Hash, aAQl X Wl thsie AE3 <
)

2 A= IPETY &8 =7l AAEEAE 7e
9 e 2d d@dA): wiEdd)e] FEE szt
AET T3 7]1<702(32010103HD040) F&05H 2y

A5 FEAT A (EF T8 Fzegt A
3 W7 E o2l slar]E A, PI015652) AUl Y
24 o]FoFr) & dg T3l ATE ZOFAIAL A
A3l 2 2 FHEEE olel )t AarEh,
M FHAFA), TN E) T AR BE
oA AR =gyt

1. Lee, 1S, Lee, HE., Lee, Y.S. and Chun, C.H. 2008. Effect
of packaging methods on the quality of leaf lettuce. Korean
J. Food Preserv. 15(5): 630-634.

2. Park, HW.,, Kim, S.H., and Lee, S.A. 2011. Freshness of
paprika packed with PLA films. Korean J. Packaging Sci.
Technol. 17(1): 7-11.

3. Kim, J.S., Ahn, J., Ha, T.Y., Rhee, H.C. and Kim, S. 2011.
Comparison of phytochemical and antioxidant activities in
different color stages and varieties of paprika harvested in
Korea. Korean J. Food Sci. Technol. 43(5): 564-569.

4. Choi, SN. and Chung, N.Y. 2015. Quality and sensory
characteristics of cashew dressing added with paprika juice.
J. Korean Diet. Assoc. 21(1):1-10.

5. Jeong, EM,, Kim, W.T., Yun, S.R. and Yun, S.H. 2008. The
actual condition and subjects of paprika in Korea. Korea
rural economic institute. Seoul, Korea. pp. 1-100.

6. Lee, SM., Kim, J.S., An, C.G, Park, J.S. and Kim, S. 2016.
Assessment of paprika quality by instrumental parameters
and sensory attributes. J. East Asian Soc. Dietary Life. 26(1):
34-43.

7. Rural Development Administration (RDA). 2020. Paprika.
RDA, Wanju, Korea.

8. Kang, HM., Choi, L.L., and Kim, LS. 2008. Effect of
cultural regions or methods on postharvest physiological
characteristics and qualities of paprika fruits. J. Bio-Env.
Con. 17(4): 325-329.

9. Lim, C.S., Kim, JM., Kim, B.S., Cho, J.L., Kang, S.M.,
Hwang, H.J., and Ah, C.G 2005. Ethephon and temperature
treatment improve the coloration of irregularly colored
paprika (Capsicum Annuum. cv). Kor. J. Hort. Sci. Technol.
23(suppl. I): 70.

10. Jeong C.H., Ko W.H., Cho J.R., Ahn C.G, and Shim K.H.
2006. Chemical components of Korean paprika according to
cultivars. Korean J. Food Preserv. 13(1):43-49.

11. Jang, M.S. and Lee, J.S. 2017. Effects of packaging methods

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

FRI

at5ts| x|

on the freshness during storage of lettuce harvested in
summer season of Korea. Kor. J. Food Preserv. 24(2): 159-
167.

Jeong, C.S., Kim, LS., and Lee, Y.S. 1999. The effects of
storage temperature and humidity on the long-term storage
of red pepper and red-sweet pepper. Kor. J Hort. Sci.
Technol. 17: 649.

Hunter Lab. 2001. Hunter L, a, b, versus CIE 1976 L*a*b*.
Application note. 13, pp. 1-4.

Lee, J.S., Chung, D.S., Choi, J.W,, Jo, M.A,, Lee, Y.S. and
Chun, C.H. 2006. Effects of storage temperature and
packaging treatment on the quality of leaf lettuce. Korean J.
Food Preserv. 13(1): 8-12.

Nagata M., 2009. A simple spectrophotometric method for
the estimation of [-carotene content in spinach acetone
extract. Bull. Natl. Inst. NIVTS. 8: 1-5.

Karaca H., and Velioglu Y.S. 2014. Effects of ozone
treatments on microbial quality and some chemical properties of
lettuce, spinach, and parsley. Postharvest Biol. Technol. 88,
46-53

Richard-Forget F.C., Goupy, PM., and Nicolas, J.J. 1992.
Cysteine as an inhibitor of enzymatic browning. 2. Kinetic
studies. J. Agric. Food Chem. 40(11): 2108-2113.

Lee, J.S., Chang, M.S., and Jeong, C.S. 2019. Changes in
quality factors of ‘Honey One’ melon during storage at
different temperature. Horti. Sci. Technol. 38(2): 249-262.

. Chang, M.S.,, Lim B.S., Kim, J.G, and Kim, GH. 2016.

Survey on packaging status and changes in quality of tomato
and paprika using different packaging types. Korean J. Food
Preserv. 23(2): 166-173.

Chang, M.S., and Lee, J.S. 2017.Effects of packaging
methods on the freshness during storage of lettuce harvested
in summer season of Korea. Korean J. Food Preserv. 24(2):
159-167.

Kader, A.A., Zagory, D., Kerbel, E.L., and Wang, C.Y. 1989.
Modified atmosphere packaging of fruits and vegetables.
Crit. Rev. Food Sci. Nutr. 28(1): 1-30.

Kays, S.J. 1991. Postharvest physiology of perishable plant
products. AVI Publishing, N.Y. USA.

Park, M.H., Seo, JM., Kim, S.J., Kim, W.B., Lee, J.S., and
Choi, J.W. 2014. Changes in the quality and secondary
metabolites of kohlrabi during storage. Korean J. Food
Preserv. 21(5): 601-608.

Kim, J.S., An, C.G, Park, J.S., Lim, Y.P,, and Kim, S. 2016.
Carotenoid profiling from 27 types of paprika (Capsicum
annuum L.) with different colors, shapes, and cultivation
methods. Food Chemistry. 201(15): 64-71.

Park, W.S., Kim, H.J., Chung, HJ., Chun, M.S., Kim, S.T.,
Seo, S.Y., Lim, S.H., Jeong, Y.H., Chun, J., An, S.K., and
Ahn, M.J. 2015. Changes in carotenoid and anthocyanin
contents, as well as antioxidant activity during storage of
lettuce. J. Korean Soc. Food Sci. Nutr. 44(9): 1325-1332.
Ke, D., and Saltveit M.E. 1989. Wound?induced ethylene
production, phenolic metabolism and susceptibility to russet
spotting in iceberg lettuce. Physiologia Plantarum. 76(3):



Vol. 28, No. 2 (2022)  Zt>=2[7} X7 25 Hatet Z2|0H=
412-418.

Giacosa, A., and Filiberti, R. 1996. Free radicals, oxidative
damage and degenerative diseases Eur. J. Cancer Prev. 5(5):
307-312.

Kang, HK., Lee, YK. and Yoo, S.K. 2003. Effects of
prestorage heat treatment on changes of phenolic compound

217.

28.

contents and incidence of skin blackening in 'Niitaka' pear
fruits during cold storage. Horti. Env. Biotechnol. 44(2): 197-
200.

Mori, M., Harada, Y., and Tsuboi, Y. 1965. Studies on the
enzymatic browning during cold storage of white flesh
colored peaches. (Part 1.) Changes in polyphenolic compounds
with maturities and the characteristics of polyphenol oxidase.
J. Japanese Food Sci. 12(3):88-94.

30. Thomson, R.H. 1964. Structure and reactivity of phenolic

29.

M=
==

FE RS0l e B e 125
compounds. In. J.B. Harbornes (ed.). Biochemistry of phenolic
compound. Academic Press, London, UK.

Meyer, L.H. 1960. Food Chemistry, Van Nost. Reinhold. NY.
USA. p.87-95.

Ke, D., and Saltveit, M.Jr. 1989. Wound-induced ethylene

production, phenolic metabolism and susceptibility to russet

31.
32.

spotting in iceberg lettuce. Physiologia Plantarum. 76(3):412-
418.

33. Han, GM,, Jung, J.M., Hwang, Y.S,. Lee, WH., and Chung,
S.0. 2016. Freshness degradation by temperature and
humidity from harvest to storage for paprika. Proceedings of
the Korean Society for Agricultural Machinery Conference
21(I): 135-136.

FE37:2022.04.09 / AAFEE: 2022.05.15 / AAEA : 2022.07.28



	*Corresponding Author: Jung-Soo Lee NIHHS, RDA, Wanju 55365, Korea Tel: +82-63-238-6422 E-mail: lis808@rda,go.kr
	파프리카 저장 온도 변화와 폴리아미드 필름 포장 적용에 따른 품질 변화
	Бямбаагийн Баяр-Эрдэнэ · 이정수* · 박미희 · 최지원 · 엄향란 · Siva Kumar Malka · 윤여은 김채희 · 김호철1 · 이진욱2 · 박기영3 · 배종향1 · 이윤석4 · 정천순5 · 박종숙6
	국립원예특작과학원 1원광대학교 2중앙대학교 3공주교육대학교 4연세대학교 5강원대학교 6전북농업기술원

	Quality Changes as Affected by Storage Temperature and Polyamide Film Packaging in Paprika (Capsicum annuum L.)
	Byambaa Bayar Erdene, Jung-Soo Lee*, Me Hea Park, Ji Won Choi, Hyang Lan Eum, Siva Kumar Malka, Yeoeun Yun, Chae-Hee Kim, Ho Cheol Kim1, Jinwook Lee2, Ki Young Park3, Jong Hyang Bae1, YounSuk Lee4, Cheon Soon Jeong5, and Jong-Suk Park6
	National Institute of Horticultural & Herbal Science, RDA, Wanju 55365, Korea 1Department of Food and Environmental Science, Wonkwang University, Iksan 570-749, Korea 2Department of Integrative Plant Science, Chung-Ang University, Anseong 17546, Kore...
	Abstract The purpose of this study was to examine the effect of packaging on quality maintenance of paprika (Capsicum annuum L. cv. Nagano RZ) stored at three different temperatures. In Korea, paprika is stored and distributed under ambient condition...
	Keywoeds Paprika, Storage temperature, Film packaging, Marketability
	서 론
	재료 및 방법
	결과 및 고찰
	요 약
	감사의 글
	참고문헌







