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Abstract

Three cultivars of green pepper with unique fruit shapes, ‘Kkwariput’, ‘Gilsang’, and ‘Cheongyang’, were investigated
for changes in physiology and functional compounds during storage to optimize postharvest management. The results
showed that the respiration and ethylene production rates of ‘Gilsang’ were lower than those of ‘Kkwariput’ and
‘Cheongyang’, having the lowest weight loss during storage at both 4°C and 20°C. The ‘Cheongyang’ pepper exhibited
the highest firmness among the three cultivars, and it remained high until the end of storage. The soluble solids
content and the titratable acidity were significantly higher in ‘Cheongyang’ than in ‘Gilsang’ and ‘Kkwariput’.
With regards to fruit color, in all three cultivars the L* values decreased while the a* values increased with storage
time. Based on the appearance index, ‘Cheongyang’ had a longer shelf life at 20°C than “Gilsang’ or ‘Kkwariput’.
However, ‘Gilsang’ showed the lowest seed browning rate at 5 day at 20°C among the three cultivars after 14
day of cold storage at 4°C. The results of functional compounds analysis showed that capsaicin content increased
with storage time, with the highest content found in ‘Cheongyang’. Antioxidant capacity, as determined by ABTS
and DPPH assays, increased with storage time, and ‘Cheongyang’ showed higher antioxidant retention capacity
than ‘Gilsang’ and ‘Kkwariput’. The highest vitamin C content was also found in ‘Cheongyang’. Based on the
overall superior results of the ‘Cheongyang’ cultivar, this study suggests a close comrelation between the retention
capacity of functional compounds and the shelf life in green peppers.
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Table 1. Changes in soluble solids content (SSC), titratable acidity (TA), and skin color variables of green pepper fruit in three green

pepper cultivars stored at 20°C for 13 days

Cultivar Storage period SsC TA Lightness Redness Yellowness
(days) (‘Brix) (%) L% (@) ()
Kkwariput 0" 4.1:01%9 0.1520.00" 47.43+0.79" -12.39+0.40% 17.17+1.04°
3 4.8+0.2° 0.1620.01" 42224059 -13.28+021° 17.77:0.57°
6 5.520.0° 0.15£0.01% 42.8620.65° -11.45£0.64% 16.67£0.87"
8 5410.1° 0.14£0.00° 42.712047° 9.70+1.14° 16.08+0.64"
10 6.0£0.3" 0.19+0.01° 39.73+0.52° 8.02+1.43° 19.83+0.50°
13 5.7:0.1° 0.16+0.00° 38.56+0.39° 7.05+1.84° 17.92+0.82®
Gilsang 0 4,040.0° 0.08+0.00° 46.35+0.76' -11.79+0.37° 16.43%0.89"
3 4.6t0.1° 0.10£0.00° 42.56+0.60° -11.35£0.25 14.67+0.54°
6 4.60.1° 0.1120.00" 41.48+0.33° -10.03+0.38" 11.87:047°
8 4610.1° 0.1210.00° 41.7420.42° 9.51:0.40° 10.14£0.35"
10 4900" 0.13£0.00° 37.90£0.41° 9.73+0.49" 11.67£0.87"
13 5.00.1° 0.14£0,00° 37.98£0.35° 9.11:0.30° 11.36:0.60°
Cheongyang 0 5.0£0.1° 0.19+0,00™ 45.02+0.46° -12.08:0.44° 16.500.99°
3 5.6t0.1° 0.1610.01 41.1920.22° -11.6120.26 13.70£0.50°
6 6.1£0.1% 0.19:0.00° 41.190.24° -10.90£0.19 12220.37™
8 5802 0.16£0.01° 41.68£0.25 -9.80£0.17° 10.050.27°
10 6.8+0.2° 0.20£0.00° 38.45+0.36° -10.48+0.38" 12.83+0.76™
13 6420.1° 0.19:0,01° 37.83£0.45° -8.860.69" 1133093
Significance
Cultivar (A) ) *hk *hx NS ek
Storage period B) Fkk Kk Kk Kk Fkk
ASB " . NS NS -

"Data at 0 day represent the initial value of green peppers before storage at first day after harvest.
IMeans with the same lowercase letter within the column were not significantly different at p<0.05 with Duncan’s multiple range test.
INS, *, ** and ** nonsignificant or significant at p<0.05, 0.01 and 0.001, respectively.
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Fig. 1. Changes in respiration rate (upper) and ethylene production (lower) of green peppers ‘Kkwariput’, ‘Gilsang’, ‘Cheongyang’ at
20C for 13 days (A), at 4C for 14 days andfor followed by 5 days at 20T (B).

Vertical bars represents standard error (n=3).
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Fig. 2. Changes in weight loss of green peppers ‘Kkwariput’, ‘Gilsang’ and ‘Cheongyang’ stored at 20°C for 13 days (A) or 4TC for

14 days and transfer to 20C for ancther 5 days (14+5) (B).

Values represent the mean of 3 replicates and each replicate had 15 samples. Vertical bars represents standard error (n=3). Data at 0 day represents the initial value of green

peppers before storage at first day after harvest.
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Fig. 3. Changes in firmness of green peppers ‘Kkwariput’, ‘Gilsang’ and ‘Cheongyang’ stored at 20°C for 13 days (A) or 4C for 14

days and transfer to 20C for another 5 days (14+5) (B).

Values represent the mean of three replicate, vertical bar represent standard error (n=15). Different uppercase letter above ling indicate significant difference among storage periods
for each cultivar and different lowercase letter above ling indicate significant difference among cultivar for each storage period by Duncan’s multiple range test (P< 0.05). Data
at 0 day represents the initial value of green peppers before storage at first day after harvest.
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Table 2. Changes in soluble solids content(SSC), titratable acidity (TA), and skin color variables of green pepper fruit in three green

pepper cultivars stored at 4°C for 14 days followed by 5 days at 20C

Cultivar Storage period S8C TA Lightness Redness Yellowness
(days) (‘Brix) (%) © @ ()
Kkwariput 0" 500,19 0.20£0.01° 46.87+0.51° -14.29+0.17° 21.23+0.76"
7 5.6:0.1° 0250.00" 45.45+0.48% -12.580.18° 18.24051°
14 5.8+0.2" 0.2320.01° 42.06+0.53° -12.46+0.22° 19.044037°
14+2 5.8+0.2" 0.19:0.01° 44.28+0.50° -9.39+0.24° 16.33+0.59°
14+5 5.3£0.1% 0.12+0,01° 48.28+0.57° 8.13+0.82 18.63+0.79"
Gilsang 0 48+0.1° 0.16+0.04° 45914039 -1339+0.19° 18.84+047°
7 56+0.1° 0.20+0.00° 42914024° -10.60+0.17° 13.87£0.26°
14 6.1:0.1° 0.18+0.01° 40.09+0.34° -11.1640.26% 15.8120.46°
14+2 62404 0.17+0.01° 42.98+0.30° 7.93+035° 13.2040.82°
14+5 6.50.1" 0.18+0,00° 44.96£0.40" 2.91£2.00" 12.4620.69°
Cheongyang 0 6.7:0.14 0.25:0.01° 45.83+0.26° -1329:0.18° 18.4110.38°
7 6.8+0.14 0.20£0.01° 45.01£0.29° -12.67+0.15° 18.30:0.37*
14 8.0£02° 022001 44042020 -13.20£024° 20341047
14+2 8.6£0.1° 0.29+0,00° 47.65£0.34° -1.18£1.15° 18.68+0.53"
14+5 94202" 0.29:0,01° 472740.17° 13.99+364° 1824+0.29°
Significance
Cultivar (A) x4 Sk Kok wekk Sk
Storage period (B) ik NS ok ek ik

AxB

kkk

kkk

*kk

kkk

*kk

"Data at 0 day represent the initial value of green peppers before storage at first day after harvest.
IMeans with the same lowercase letter within the column were not significantly different at p<0.05 with Duncan’s multiple range test.
INS, *, ** and *** Nonsignificant or significant at p<0.05, 0.01 and 0.001, respectively.
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A AL FHEs TALHE TOo 2 AV E S
‘Aol AEIEC] MY B AR Yekth
IF9 N7t ¢t 7lsd H2Hs
139 F4 A 77 2 4 T capsaicinoidE capsaicin
3} dihydrocapsaicin &2 L}—ro} AtH9). 2F2] 1§ ut
71 capsaicin® @ AN A3 42 A7 139 A x}

2 F°& 1535 mg/100 g4 - 117.30 mg/100 g2 2
A2 k9] W9 olef & VFEFRkTH(Table 3). 1132] A4
2 5k capsaicin %] WSh= & Aol Aol ute}
_%

st om, ool 29331 mg/l00 go& ‘el FE
57.63 mg/100 g , 27} 2.18 mg/100 gol| B]&] 7} Zo]
S7Fetith(Table 3). ¢+ A2 A F 4L 54979
capsaicin SFHF2 ‘¥ S 140.61 mg/100 g, ‘FE]F
69.14 mg/100 g, ‘27 4.45 mg/100 g (Table 3)°-= LFE}L
ok AF o A w2 gl ASAR] g
A AFHG A2 A F AL A7 oA
capsaicin gHo] WA Yk, B F5l Hlal] Aol A
oAl Ao Z J3S 1|x RHNo=z ZFHFHALH
Dihydrocapsicin ] 3% = B2k ko2 A2 #7471t
o Agol] wig} Al FF BT ol g FLEY Ut}
Rom Aol 7 A UEsth(Table 3). 3159
capsaicin§H -2 #1713t St S7bella WA uf
12 olxivia Hu4)H Ao} dx]gHh Capsaicinoid2]
FFE FFol ARGl whet 2fel 7} v AR 4
A ATH?25). T o] wjuke] == HlE, ¥ 21
5o A o] s AtEol JFE W=Th2e).
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Table 3. Changes in capsicinoids content of green peppers during storage

Capsaicin (mg/100 g)

Dihydrocapsaicin (mg/100 g)

Cultvar 0" 137 14+5” 0 13 14+5
Kkwariput 15.3540,738 57.6315.10% 69.64+6.93% 7.79+0.64% 32.81+7.98% 42.6612.90%

Gilsang 0.00£0,00% 2.180.45% 4.45+023% 0.000.00% 0.000.00% 0.62+0.62%
Cheongyang 117.30+3.18* 293.31+10.81% 140.613.24* 22.98£1.33% 88.76£1.92% 35.56+1.35%

I

=)

)
'Data at 13 represent the value of green peppers stored for 13 days at 20C.
)

T8 F AAlol Al Wztol| B3 AFE FE ZuFE qw
o2 o]Fojx] glom A wE % }017} a2 g
(25.27). & A5 Tl FF9] 8 £ capsaicin HPEH
%ﬂt%%‘/] cdo ]%7}1 Eh‘%.L-r —1‘,9_7]
A A EQ) gaksA -8 DPPHS ABTSS &tz &A%

ow S A el Ay, AF A FF BT
T8 GAET A A 1394 ABTSE‘r DPPH z}t]Zt
’“HbOl S7ketitk. 428 B4 #H4de] DPPH 2itiZ &7

so] ‘¥ & 2.84 ymol TE/g, ‘278 3.56 umol TE/g,

Data at 0 day represent the initial value of green peppers before storage at first day after harvest.

Data at 14+5 represent the value of green peppers stored for 14 days stored at 4°C followed by 5 days at 5C.
Means with the same uppercase letter in the column or same lowercase letter in the row were not significantly different at p<0.05 with Duncan’s multiple range test.

ALQ

s O

‘AP 428 imol TEg & Aol 7P w%e
A 139 & #g]F L 3,66 ymol TE/g, ‘AL 3.67
umol TE/g, ‘% < 5.31 ymol TE/g &2 A =
a}\:]%,} /’\7{_0] -5 OjWTable 4). ;(1_9_ ;q 2} T }J—gx{
% 59 ¥ DPPH 2}tz 2752 ‘2] 5.94 umol
TE/g, ‘27 5.19 umol TE/g, ‘% % 6.12 pmol pmol
TEg 02 A|&HH 02 A2 #1743t onﬂ Hl&l =] e}
% (data not shown), ©]= A& A7l olaf 132 A
7} FA1E 7] Wil Ao g ddEn) ABTS ez 47

Table 4. Changes in DPPH and ABTS radical scavenging activity, and Vitamin C content of green peppers storedat 20C for 13 days

DPPH (umol TE"Jg)

ABTS (umol TEfg) Vitamin C (mg%)

Cultivar >
0 13 0 13 0 13
Kkwariput 2.8410,04 3.6610.06* 15.00:0.26™ 19.15+0.94% 6.67:0.43% 6.4910.17%
Gilsang 3.56£0.07™ 367+020% 16.73+1.80% 18.96+1.07% 7.40£0.50% 4.941035%
Cheongyang 4284010 5314004 25.85£0.72" 33.75£1.60™ 10.76+0.49* 8.56+0.28"°

UTE, Trolox equivalents.

Data at 0 day represent the initial value of green peppers before storage at first day after harvest.
IMeans with the same uppercase letter in the column or same lowercase letter in the row were not significantly different at p<0.05 with Duncan’s multiple range test.

(A)

4

——Kkwariput ~—s—Gilsang

——Cheongyang

Appearance index

8 10

Storage period (days)

B

0 day

8 days

13 days

Fig. 4. Changes in appearance of green peppers ‘Kkwariput’, ‘Gilsang’ and ‘Cheongyang’ stored at 20°C for 13 days (A). Pictures were

taken from fruits stored for 13 days at 20TC (B).
Apparence index: O=excellent, 1=good, 2=fair, 3=poor, 4=very poor.
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100 ¢

—e—Kkwariput

~u—Gilsang  —a—Cheongyang

80

60 F

40

Seed browning (%)

20

0 7 14 14+2 14+5
Storage period (days)

Fig. 5 Seed browning rate of green peppers ‘Kkwariput’, ‘Gilsang’

and ‘Cheongyang’ stored at 4'C for 14 days and transfer to 20C

for another 5 days (14+5).

The percentages of seed browning rate were considered as the ratio of the samples
that showed symptoms from the total number in each batch. Each value is shown as
the meantSE of 45 replicates.
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