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Effects of modified atmosphere packaging on storage quality of different
green Capsicum annuum L. varieties

CHEN Ju, SUN Xiao-J ing*, SU Dan, WANG Xue-Ya, LI Wen-Xin, LU Min

(Chili Pepper Research Institute, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China)

ABSTRACT: Objective To study the effects of modified atmosphere packaging on storage quality of different
green Capsicum annuum L. varieties. Methods This study used “Modified Screw Pepper King” and “Qianjiao
No.8” as raw material to explore the changes in quality by atmosphere modified packaging during low temperature
storage, which were packaged in modified atmosphere packaging bag (MP20) and stored at (10+0.3)°C for 32 days,
and the quality changes of different varieties of green Capsicum annuum L. during storage were studied by measuring
the related indexes every 8 days. Results The decay rate, weight loss rate and turning red index of green Capsicum
annuum L. were increased with the prolongation of storage time. Among them, “Qianjiao No.8” had better storage
performance than “Modified Screw Pepper King”. A total of 49 volatile substances were detected in 2 varieties,
mainly aldehydes and esters; at the end of storage, “Qianjiao No.8” had a higher retention rate for aldehydes and

esters than “Modified Screw Pepper King”, resulting in less flavor loss. According to the quantitative results and
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threshold values, the aroma activity value of green Capsicum annuum L. was calculated. The results showed that the

common characteristic aroma compounds of 2 varieties were (E,E)-2,4-decadienal, methyl salicylate, myristic aldehyde,

n-hexanal, trans-2-hexenal and S-ionone, and their content all decreased with the storage time. During storage, 3-carene

and trans-2-nonanal were found to be the only volatile compounds in “Modified Screw Pepper King”, 1-hexanol and

cyclohexanol were found to be the only volatile compounds in “Qianjiao No.8”. Conclusion

“Qianjiao No.8” has the

better storage effect, which is packed with MP20 air conditioning bag at low temperature.

KEY WORDS: green Capsicum annuum L.; low temperature; modified atmosphere packaging; storage; quality
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2-U M 0.63 WM&, H& 10.81 1.08 3.54 14.29 7.08 1.13
(E)-2-PEls 0.25 HEE. JBEk 3.16 3.49 0.00 0.00 0.84 0.00
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%523 ) 73

%, A AR SYRALEXTAN [7) b D 7 AR B 52 ) 105

TEARIR S & IR LI R (8], B 8 5 h R MR
ZE BT A LR BB W A R T A K I R 1] ) A
L BTSRRI SRR O 2 B ] Y S
KETRRESE . BRE, TER RS, B8 5 m
JEE WO N TR 5500 2 AR T ok AR ZZ AR, mTV AN
-2 B SE Y B AR IR T ool RIRZZ BT, Rk, B3 8
ORI AR REIE T RIRZZ AR P b RR IE AR
48 B A NEY T, T2 LIRSS (IR 3 A ROR I, <Y
8 5o I S AR B A0 O P 30 2 s el R MR 22 A
T, KRR EL D o AR A5 R B ) B Y
OAV HEATIHE, HiE 1T P ah R A A SRR AL 52 A ) o
H(EE)-2,4-%% "I . KHIRHEE . WESERE . IECRE .
2-CUIMER -5 %0 2 i, JHLS B B A I AR (1] ) S 1< T
TR 3R R B R R AR A I R AR AT 110 XU
Yisi, To OAV Fifi5 IE 50T 1) A9 48 1 52 BURRAIE 3, 25
-2~ < R MR 2Z AR ot ol i AR B S0 A ) KU
Polsi. “BHL 8 S REA I A ME R B 1-2 BEFIER
CE. £i b, “E 8 S ah Mg BUN IR I by, FLIE i)
i € KR R /0, T S48 68 A [ i o A 3 1T T A
PEATHTSE, WIWRA ah Al i AR LS e, S R ax o fi
B AR LI AN

SE 3

[1] KUMAR N, PRATIBHA, NEERAIJ, et al. Effect of active chitosan-
pullulan composite edible coating enrich with pomegranate peel extract on
the storage quality of green bell pepper [J]. LWT-Food Sci Technol, 2020,
12(8): 1-36.

[2] SUN H, LI Q, MAO LZ, et al. Investigating the molecular mechanisms of
pepper fruit tolerance to storage via transcriptomics and metabolomics [J].
Horticulturae, 2021, 242(7): 101-119.

[3] RASE, A, Grach, S5, HHURBNRIRET R BER]. 2R,
2022, 43(18): 1-14.

ZHANG SP, L1 Z, LIAN DM, et al. Progress in techniques for postharvest
quality preservation of green peppers [J]. Food Sci, 2022, 43(18): 1-14.

[4] 35T, SRmEf, 2RE, AE. MOR TR A & SRR T R i T
RMA[T). f13E TR, 2021, 42(23): 54-63.

JI N, ZHANG LM, PENG X, et al. Effects of different spontaneous
modified atmosphere package bags on storage quality of passion fruit at
low temperature [J]. Packag Eng, 2021, 42(23): 54-63.

[5] ARAGEE, T3, BRTBE, 5. AR IAEET AN A S B

FLAMATLT]. PREE ST, 2023, 23(4): 9-15.
WU MT, WANG L, CHEN YL, et al. Comparative analysis of storage
qualities of different varieties of leeks under modified atmospheric
package [J]. Storage Process, 2023, 23(4): 9-15.

[6] ZmH, B, IMiE, 55 (RSSO BT AE DR b i T

[10]

(1]

[12]

[13]

[14]

[15]

[16]

WAL, B S A EE LA, 2021, 47: 159-165.

LI L, YI P, SUN J, et al. The effect of low temperature combined with
modified atmosphere packaging on quality of fresh-cut carrots [J]. Food
Ferment Ind, 2021, 47(4): 159-165.

AR, RO, B, SE. BRSO BBUY R BRI ()],
Sh TR, 2017, 38(13): 271-276.

CAO S, ZHAO CF, ZHONG M, et al. Effect of modified atmosphere
packaging on the storage quality of Capsicum annuum L. [J]. Sci Technol
Food Ind, 2017, 38 (13): 271-276.

RANIJEET S, SK G, KOTWALIWALE N. Shelf-life enhancement of green
bell pepper (Capsicum annuum L.) under active modified atmosphere
storage [J]. Food Packag Shelf Life, 2014, 1(2): 101-112.

KBRS, DAL, AR, 2 —Fh BRI R IER SR G b
RG], AREE ST, 2022, 22(6): 28-34.

ZHENG PR, LI DL, FU YB, et al. Effects of a spontaneous modified
atmosphere packaging bag on postharvest qualities of bayberry (Myrica
rubra) fruits [J]. Storage Process, 2022, 22(6): 28-34.
GONZALEZ-AGUILARGA, AYALA-ZAVAL JF, RUIZ-CRUZS, et al.
Effect of temperature and modified atmosphere packaging on overall
quality of fresh-cut bell peppers [J]. LWT-Food Sci Technol, 2004, 37(8):
817-826.

FUONGFUCHAT A, CHINSIRIKUL W, KERDDONFAG N, et al. The
utilization of simple mathematical model in developing equilibrium
modified atmosphere inside the package of fresh produce [J]. Agric Sci J,
2006, 37(5): 62-65.

OLVEIRA-BOUZAS V, PITA-CALVO C, VAZQUEZ-ODERIZ ML, et al.
Evaluation of a modified atmosphere packaging system in pallets to
extend the shelf life of the stored tomato at cooling temperature [J]. Food
Chem, 2021, 364: 130309.

B R WA B S AR M. JUaT ST IR ARAL,
2000.

LI HS. Principles and techniques of plant physiology and biochemistry
experiments [M]. Beijing: Higher Education Press, 2000.

T, BRI, PN, S AUSREL A ML ORI TR
P AL PERER M), B AR, 2023, 44(13): 112-119.

LEI TT, YIN C, SUN ZY, et al. Effect of ozone gas combined with
perforated modified atmosphere packaging on quality and antioxidant
capacity of Chinese bayberry [J]. Food Sci, 2023, 44(13): 112-119.
FEHE, BETE, PVINER, SF. SEMHAS RIS R 5 B AR R AR5
B[], iRk, 2018, 39(4): 212-218.

WANG XY, LU K, SUN XIJ, ef al. Quality and flavor analysis of different
hot pepper varieties grown in Guizhou [J]. Food Sci, 2018, 39(4):
212-218.

XU, BRI, BIFHE, 4. GC-MS-O 454 OAV ALK th HE
S R FAE A L R AR D). B SR, 2022, 43(20):
1-16.

LIU BS, WEI XM, SHAO DQ, ef al. Characterization of the key odorants
in Shaomai and their changes during storage by GC-MS/O coupled with
OAV [J]. Food Sci, 2022, 43(20): 1-16.



106

LR

G A A

F 145

[17]

(18]

[19]

[20]

(21]

[22]

[23]

[24]

[25]

S, HET, MR, . 3EF GC-MS-0 454 OAV HAM T HI
AR M A R[], B AR, 2022, 38(12): 351-363.
RONG B, JIANG QX, LIN SD, ef al. Comparison of the aroma qualities
of Tieguanyin and Baiyaqilan teas based on GC-MS-O and OAV [J]. Mod
Food Sci Technol, 2022, 38(12): 351-363.

JING W, MENG H, JIE M, et al. Identification of key odor-active
compounds and development of odor wheels in rubber product industries
using TD/GC-O-MS, OAV, and statistical analysis [J]. Atmos Pollut Res,
2023, 14(8): 101837.

ZHU JC, NIU Y, XIAO ZB. Characterization of the key aroma compounds in
Laoshan green teas by application of odour activity value (OAV), gas
chromatography-mass spectrometry-olfactometry (GC-MS-O) and comprehensive
two-dimensional gas chromatography mass spectrometry (GCxGC-qMS)
[J]. Food Chem, 2020, 339: 128136.1-128136.12.

WANG YX, ZHOU FH, ZUO JH, et al. Pre-storage treatment of
mechanically-injured green pepper (Capsicum annuum L.) fruit with
putrescine reduces adverse physiological responses [J]. Postharvest Biol
Technol, 2018, 145: 239-246.

ke, (i, AR T RUR S5 AR BRI ST
. sRERLERRE, 2006, 39(6): 1215-1219

DU JH, FU MR, LI MM, et al. Effects of chlorine dioxide on post-harvest

TR
2R, S

physiology and storage quality of green peppers [J]. Sci Agric Sin, 2006,
39(6): 1215-1219.

A, R, B, L ERK G R AL B A AR IR b B[],
BAEE, 2007, 28(6): 336-339.

GAO Z, HAN T, LI HW, et al. effects of calcium and SA treatment on
qualities of jujube fruits during cold storage [J]. Food Sci, 2007, 28(6):
336-339.

RANIJITHA K, SUDHAKAR RDV, SHIVASHANKARA KS, et al. Effect
of pretreatments and modified atmosphere packaging on the shelf life and
quality of fresh-cut green bell pepper [J]. J Food Sci Technol, 2015, 52:
7872-7882.

SALTVEIT ME. A summary of ca requirements and recommendations for
vegetables [J]. Acta Hortic, 2003, 600: 723-727.

B, KT, BRCE, A R[S A2 AR RSO Y
AR [D]. T AR R, 2021, 48(3): 151-159.

[26]

[27]

[28]

[29]

[30]

LUO Z, GENG ZJ, CHEN FP, et al. Comparison of fresh-keeping effects
of different modified atmosphere packaging on fresh winter jujube [J].
Guangdong Agric Sci, 2021, 48(3): 151-159.

PATEL N, GANTAIT S, PANIGRHI J. Extension of postharvest shelf-life
in green bell pepper (Capsicum annuum L.) using exogenous application
of polyamines (spermidine and putrescine) [J]. Food Chem, 2019, 275
(MAR.1): 681-687.

YANG Y, Al L, MU Z, et al. Flavor compounds with high odor activity
values (OAV>1) dominate the aroma of aged Chinese rice wine (Huangjiu) by
molecular association [J]. Food Chem, 2022, (30): 132370.1-132370.12.
HAO J, ZHANG MT, YE J, et al. HS-SPME-GC-MS and OAV analyses
of characteristic volatile flavour compounds in salt-baked drumstick [J].
LWT, 2022, 170: 114041.

VR, P2t BRIGES, S5, UM EBE 5 HAE R PSR B 16 5%
R BEFE, 2016, 37(7): 6-14.

CHEN H, LUO ANW, CHEN XR, et al. Relationship between volatile
components of green pepper and its freshness [J]. Food Sci, 2016, 37(7):
6-14.

JUNIOR S, TAVARES AM, FILHO JT, et al. Analysis of the volatile
compounds of Brazilian chilli peppers (Capsicum spp.) at two stages of
maturity by solid phase micro-extraction and gas chromatography-mass
spectrometry [J]. Food Res Int, 2012, 48(1): 98-107.

(FT1EHRAE: THH 4 W)

EE &N

R %, L, IARA, TEHAR
FHE AR R RN .
E-mail: juchen0924@163.com

nEE, BIEFIRER, TEMRSEA
R @A M.
E-mail: 981970257@qq.com



