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Effects of Far-infrared Irradiance at Night on Quality of Sunlight Dried Red
Pepper (Capsicum annuum L.) in Plastic Houses
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Abstract: This study was carried out to investigate the effects of night-time far-infrared irradiance quality of red pepper dried
in greenhouses. This study involved 4 treatments: sunlight alone (control), or sunlight plus nightly far-infrared irradiation at
250 W+6.6 m” (250 W-6.6 m'z), far-infrared irradiation at 250 W-3.3 m™ (250 W-3.3 m'z), or far-infrared irradiation 500
W-3.3m* (500 wW-3.3 m'z). The drying periods were 12 days in 500 W-3.3 m* and 250 W-3.3 m? and 14 days in 250 W-6.6
m? and 15 days in the control. The daytime temperature was same among the treatments. The lowest temperature was at
23.8°C in control, and 29.5-37.2°C in far-infrared irradiation treatments. The marketable yield was 7-14% higher in far-infrared
irradiation treatments compared to the control. The rate of marketability was higher in far-infrared irradiation treatments
(93.6-96.3%) than in the control (87.0-87.5%). The American Spice Trade Association (ASTA) value was greatest in the 250
W-3.3 m* treatment, followed by 250 W-6.6 m'z, then 500 W-3.3 m'z, and finally the control. Capsaicinoid content showed
no regular trend among the treatments. Our results provide an optimized method for reducing drying time of red pepper under

sunlight, and improving the quality of dried red pepper.

Additional key words: ASTA, browning, capsaicin, redness, water loss
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Capsaicin 4 dihydrocapsaicin =2 Attuquayefio and
Buckle(1987)2] WS Wgsto] 15 Ax Bk AJ= 1g9
methanol 40mLE 7}5}¢] homogenizer2 28 5ot #2s}
AlZ1 2 100mL mass flasko] Zfj7|S =
filter paper(Whatman No. 2, Whatman International Ltd.,
Maidstone, UK)& o3} & methanol 2 #-835}t) o 7}5t
Al& 1mLZE 0.45um membrane filterS £3}4|7] & HPLC
(Perkinelmer Flexar system, Perkinelmer, USA)2 E-435}4
t} Luna 5u C18 100A column(250 x 4.6mm)3} Fluorescence
detector(Ex A\ 280nm, Em A\ 320nm)S A}E-5}%i T} Mobile
phase+= acetonitrile:water:glacial acetic acid(60:39:1, v/v/v)
o]gl.om, flow rate= 1.0mL-min" 0]t} EFE-LS capsaicin
(CAS NO. 404-86-4, Sigma-Aldrich Co., St. Louis, MO,
USA), dihydrocapsaicin(CAS NO. 19408-84-5, Sigma-Aldrich
Co., St. Louis, MO, USA)o|glon, #FE9 =& 5, 10,
30, 50, 100mg-L' o2 3}o] AL 245 rhFig. 1).
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Fig. 1. Standard curve for capsaicinoids analysis for drying red peppers ‘Anjeonbelt’ cultivar after harvest under equipped

far-infrared light in plastic film house in 2013.
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Table 1. Amount of rainfall during the experiment period for drying red peppers ‘Anjeonbelt’ cultivar after harvest under equipped
far-infrared light at plastic film house in Chungcheongbuk-do Agricultural Research & Extension Services in 2013.

Experimental period (2013. 9. 1.-9. 15.)

5 6 7

8

9 10 11 12 13 14 15 Total

Rainfall (mm) - - - - - 4.0

1.0

55 345 10 120 580 -

116.0

Table 2. The facility temperature and relative humidity during the experiment period for drying red peppers ‘Anjeonbelt’ cultivar
after harvest under equipped far-infrared light at plastic film house in Chungcheongbuk-do Agricultural Research & Extension

Services in 2013.

Temperature” (°C)

Relative humidity” (%)

Treatments

Max. Min. Difference Average Max. Min. Difference Average
Control 42.8 23.8 19.0 333 99 30 69 65
250 W-6.6 m” 42.8 29.5 13.3 36.2 72 27 45 50
250 W-3.3 m” 42.8 34.5 8.3 38.7 68 25 43 47
500 W-3.3 m” 42.8 37.2 5.6 40.0 65 25 40 45

“Average of temperature and relative humidity value of measured every hour.
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Fig. 2. Characteristics of water loss rate during the experiment
period for drying red peppers ‘Anjeonbelt’ cultivar after
harvest under equipped far-infrared light according to different
treatments in plastic film house.
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Table 3. Characteristics of yield, marketability during drying red pepper ‘Anjeonbelt’ cultivar under sunlight according to different
far-infrared ray light irradiation at night in plastic film house of Chungcheongbuk-do Agricultural Research & Extension Services

in 2013.
Yield (g-1,000 g")
Treatments Percentage of Index of marketable
Marketable Non-marketable Total marketability (%) yield (%)
Control 265.2 b* 379 a 303.1 a 87.5 100
250 W-6.6 m” 284.8 a 16.6 b 3014 a 94.5 107
250 W-3.3 m” 2956 a 114 d 307.0 a 96.3 111
500 W-3.3 m” 294.7 a 145 ¢ 309.2 a 95.3 111

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 4. Characteristics of ASTA value and Hunter’s value during drying red pepper ‘Anjeonbelt’ cultivar under sunlight according
to different far-infrared ray light irradiation at night in plastic film house of Chungcheongbuk-do Agricultural Research &

Extension Services in 2013.

Hunter value

Treatments ASTA Value

L a b L xa
Control 27.7 ¢ 29.74 a 1723 b 7.78 b 51281 b
250 W-6.6 m” 377 b 30.61 a 18.89 a 8.45 ab 580.53 a
250 W-3.3 m? 49,6 a 29.90 a 19.29 a 8.58 a 576.96 a
500 W-3.3 m” 303 ¢ 29.35 a 19.66 a 849 a 577.27 a

zMean separation within columns by Duncan’s multiple range test at 5% level.
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AFHA L7} 0.6572 =0 m(0Oh et al,, 2011), 113 AR 9
I Az 20 g {94 2ol UEtl A SFAtHLim
et al., 2012). 115=9] capsaicinoids $F#2 72 EFolal:
AufR] o) wel zfo]7} 9l o w(Hwang et al., 2011), A Y
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0.D. (420 nm)

250 W-3.3m? 500 W-3.3 m?

Treatments

Fig. 3. Characteristics of browning degree of red pepper
‘Anjeonbelt’ cultivar at 60 days after room temperature
storage according to different far-infrared ray light irradiation
at night in plastic film house of Chungcheongbuk-do Agricultural
Research & Extension Services in 2013.
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Table 5. Characteristics of capsaicinoids content of dried red pepper ‘Anjeonbelt’ cultivar powder according to different far-infrared
ray light irradiation at night in plastic film house of Chungcheongbuk-do Agricultural Research & Extension Service in 2013.

Treatments Capsaicin (mg%) Dihydrocapsaicin (mg%) Capsaicinoids (mg%)
Control 88.0 a* 125.2 a 2132 a
250 W-6.6 m* 60.3 c 83.7 ¢ 144.0 c
250 W-3.3 m” 873 a 133.7 a 2210 a
500 W-3.3 m” 714 b 98.7 b 1703 b

"Mean separation within columns by Duncan’s multiple range test at 5% level.
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