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Abstract

The optimal drying conditions for fresh green hot peppers (Capsicum anmaan. L) were investigated through hypobaric
drying (HB) and hot-air drying (HA). HB was performed at temperature at 35C, 40°C, 45°C and 45C after 80%
dried at 40°C and HA was performed at 40°C, 50C, 60C and 50C after 80% dried at S0C. HB offered a
lower drying temperature and reduced drying time. The quality of the vivid green color of the dried power was
superior for peppers dried at 35 and 40C through HB and at 40°C and 50°C via HA to others. Considering the
drying time, 40C HB (42 h) and 50C HA (23 h) were ideal compared to the other six treatments. Through
both drying methods, the flesh and seeds of the peppers exhibited more significant brown discoloration with increasing
temperature. Epidermis whitening, which is the discoloration of green hot peppers during drying, occurred at a
higher rate at lower temperatures, resulting in a lighter green pepper powder through 35°C HB and 40°C HA.
The water absorption index increased as the temperature lowered, but the water solubility index did not change.
The capsiacinoids concentration did not vary between the powders undergoing 40°C HB and 50°C HA; however,
the vitamin C concentration was higher in the powder subjected to 40C HB.
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35 Capsicum anmum. L)'= 7FA| kel &al= dold| 2]
717F A3t A== Felvgtls oF 400 Mol =AEU
ThJoo &, 1995). AA =l Zr|af4 WA Q] oF 47%E
28 F8 ZHEoln, =l 191 A% 41 kel AuF
& 4|8kl Sitk(Hong, 1999). 1= vieste] 7 T8
& 5= capsaicin©] FYToIH, FIo w2t vt
o] =7} th211 vitamin C2} E 2 A7} F-45-3FCk(Siddiqui,
2015).
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AR SR vsTe} HEHE A A L A $ B
£ A Azt AHESFA
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IFE 3 om A2 Adste $3E gz
KJ-D0311M, Kyung Jin Air System Co. Ltd, Daegu, Korea)
= o] &3t 640 mmHgoll 4] 35T, 40C, 45C 2 % 98
A7 a2 2180 28] 9 40TllA 80% <) Ax
T 45Cll A T 240/45C)st= A& FAoH, a5
Z7](LMD-600R, Dae Young E&B, Ansan, Korea)S A&
slod 40°C, 50°C, 0CE A% FEAZMA AHE A8}
£ A2lel 50T 80% ol Hx F 60Tl A%
(50/60C)3t= AelE T dxe HETFETEo] 13
-14%7F 2 o] FTFAth Ax2E 15E BEA71(SMX-
H4545 WS, Shinll Industrial Co. Ltd., Seoul, Korea)= 303
7t B 35le] 40 meshe] A= A1 280 - 500 um =7]2]
7S FAE 7] ARkt

~

A
Az 50 AL §etow FASte] AFHoR
FA|sFetATh AL A e wel 45502
5199 th(Seed browning index: O=whitish yellow, 1=brown,
2=dark brown, 3=black). T2 W% =l ule} 4%
o2 A5l th(Flesh browning index: O=green, 1=dark
green, 2=51 - 80% browning, 3=81 - 100% browning). L2
o EoshE e s e 45Fon Besar
(Epidermis whitening index: O=green, 1=5 - 10% whitening,
2=11 - 50% whitening, 3=51 - 100% whitening).

MT

AE=7FE 5 g& 10x10 cm 42 40 pm oriented
polypropylene(OPP) 2 &0l Ho} A 2}A|(Minolta Camera
Co., Ltd., Model No. CR-200, Osaka, Japan)E A}-&-5}o]
Hunter L, a, b &S =33

pH

IF7FE 1 g SHF 20 mLol|] £F3I] 25T T
Zof| A 1IAIZE &)t wwtste] A4EE] F pH meter
(SevenGo SG2, Mettler Toledo, Seven go™, Schwerzenbach,
Switzerland) 2 =7 3} ¢}

Total chlorophyll

1FE7HE 2 g5 85% acetone 20 mLol] E a1 9HAl oA
24412 FE35ke], 642.5 nm®} 660 nm| A spectropho-
tometer(Model No. Optizen 3220UV BIO, Mecasys Co. Ltd,
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Capsaicinoids % vitamin C
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819101, vitamin CE 2] Z3A BB R A&
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23 SPSS Inc., Chicago, USA)S ©]-&3t] F-af5ith el
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%, 2011). Chlorophyll-& porphyrin ring Well 21& Mge]
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g4 3 thBuckle}

Edwards, 1970; Robertson, 1985; Yamauchi®} Watada, 1991;

Table 1. Seed browning, flesh browning and epidermis whitening of dried green hot pepper and drying time according to drying methods

combined with temperatures

Drying Temp. Drying time

Seed browning

Flesh browning

Epidermis whitening

method (7) (h) index" index” index”
35 48 0.87+0.09"Y 0.00+0.00" 2.89+0.07*
Hypobaric 40 31 0.93+0.06° 0.85+0.04¢ 1.36+0.17°
drying 45 26 1.2040.04° 1.78+0.09° 0.3740.09°
40/45Y 27 0.44+0.07° 0.63+0.06° 1.89+0.19°
40 42 0.62+0.06° 0.00-£0.00" 3.00+0.00°
Hot-air 50 23 0.62+0.04° 1.00+0.02¢ 1.17+0.13°
drying 60 15 0.83+0.05 2.52+0.01° 0.41+0.02¢
50/60” 16 0.49+0.01° 1.2420.09° 1.15+0.05°

Significance - ™ o o

USeed browning index: O=whitish yellow, 1=brown, 2=dark brown, 3=black.

YFlesh browning index: O=green, I=dark green, 2=51-80% browning, 3=81-100% browning.
YEpidermis whitening index: O=green, 1=5-10% whitening, 2=11-50% whitening, 3=51-100% whitening.
YAfter dry until 80% weight loss at 40°C and then dry at 45C.
SAfter dry until 80% weight loss at 50C and then dry at 60°C.
f)MeaniSE (n=3) separation within columns by Duncan’s multiple range test at p<0.05.

“Significant at p<0.001, respectively.
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(A)

. (B)

Fig. 1. Types of discoloration of dried green hot pepper.

.

Normal (A), flesh browning (B), seed browning (C) epidermis whitening (D), cross section of epidermis whitening (E) and whitened epidermal

tissue (e).

Butx 5, 2002; Schoefs, 2002; Kwak¥} Kim, 2009). 11527 }5
] chlorophyll $t#3} pHE A A7S HH(Fig. 2),
AzE7}t BS4E pHE B YERE 2™ chlorophyll
Sk Y9It} o] porphyrin ring Woll & Mg* 7 H &
2] 8+=]o] pheophytin©. = A 3HE Aol 7]Q1dE Aoz Y7z}
At Aa Az e g AP E L7} 2S5,
722) 31 pH7} $H25= chlorophyll ko] 7HAgt}ar 8}
$4THChoe 5, 2001; Ku 5, 2006; Beom 5, 2007; KwakZ}
Kim, 2009).
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Fig. 2. Total chlorophyll (A) and pH (B) of green hot pepper
powder according to drying methods combined with temperatures.

40/45 means drying until 80% weight loss at 40C and then drying
at 45C. 50/60 means drying until 80% weight loss at 50 and then
drying at 60°C. Small alphabetic letters on the figure indicate mean
separation significance at p<0.05 by Duncan’s multiple range test. Bars
indicate standard error (n=3).
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Aol 71 ol WA AF 40TColA] chlorophyll gh&F
o] 7Y & AR Hol, #5249 chlorophyll7FA] I}
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Hol| wa} 7hz} 98k A el bz 40T, E%
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Fig. 3. Comparison of green hot pepper powder according to drying methods combined with temperatures.

35C hypobaric drying (A), 40C hypobaric drying (B), 45C hypobaric drying (C), hypobaric drying until 80% weight loss at 40°C and then
at 45C (D), 40°C hot-air drying (E), 50T hot-air drying (F), 60C hot-air drying (G), hot-air drying until 80% weight loss at 50C and then

at 60C (H).
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Table 2. Hunter L, a and b of green hot pepper powder according to drying methods combined with temperatures

Hunter
Drying method T(e%%) ’
L a b
35 66.17+0.30% - 8.73+0.17% 23.42+40.18°
40 64.43+0.17° - 8.42+0.10 23.53+0.20°
Hypobaric drying .
45 60.72+0.24 - 5.17+0.24° 21.11+0.18¢
40/45Y 65.62+0.57° -8.45+0.21° 22.81+0.19"
40 67.12+0.36" - 9.16+0.08" 23.34+0.09%
50 63.25+0.23¢ -7.7240.13¢ 23.384+0.34%
Hot-air drying X
60 61.73+0.26° - 3.93+0.08" 22.01+0.13°
50/60? 63.24+0.20° - 6.97+£0.03¢ 22.06+0.01°

skok

Significance

Frk Fkk

DAfter dry until 80% weight loss at 40°C and then dry at 45°C.
DAfter dry until 80% weight loss at 50C and then dry at 60C.

Mean+SE (n=3) separation within columns by Duncan’s multiple range test at p<0.05.

"*Significant at p<0.001, respectively.

be be
40 | : d

WAI (g.g-1)

0.0

B) 15.0

9.0

6.0

WSI (%)

30

0.0

60 50/60
Hot-air drying
Drying method and temperature (°C)

35 40
Hypobaric drying

45 40/45 40 50

Fig. 4. WAI (A) and WSI (B) values of green hot pepper powder
according to drying methods combined with temperatures.

WAL, water absorption index; WSI, water solubility index. 40/45 means
drying until 80% weight loss at 40°C and then drying at 45C. 50/60
means drying until 80% weight loss at 50°C and then drying at 60°C.
Small alphabetic letters on the figure indicate mean separation
significance at p<0.05 by Duncan’s multiple range test. Bars indicate
standard error (n=3).

Capsaicinoids ¥ vitamin C

Capsaicinoid= 159 w|&9& e & Ao =2
capsaicin, dihydrocapsaicin, nordi hydrocapsaicin, homo-
capsaicin, homodihydrocapsaicin 5°] 2™ capsaicin?}
dihydrocapsaicin®] 90% 3 =5 2FA| k=t 24437} v]E&l
e} vl Este] F 2ot vh2na B s 3 vk Atuquayefio
©} Buckle, 1987; Namgung ‘5, 2013). | &/ 717 $-=3t
45 JeEiE Az 40T 4F % 50T
capsaicinoid®} vitamin C2] &2 Table 33} 2t} T3
o] A3 A7 2] 2 AXxL 5o E capsaicinoid
o] e o)Al Aol 5 YA ekethal Easkid
Ed|(Daood 5, 2006; Lim 5, 2012), ¥ 153 AF| A%
T ZE 50T 9] capsaicin®} dihydrocapsaicin $F&Fe] thax
=kt fFo#<l Ao+ It Vitamin C&= &, 4H4,
Yol FEFS Bol Wol AZTHFE HIRS o8 =X s4t
o] 24& Hrlsle $23% A E(Lin 5, 1998; Fellows,
2009; Lim ‘5, 2012)2 3] A+ Aol w2 A2
o Zgaglol A7t w3 Ax A3te] A4 vitamin
ceo FHr} e Aoz ByadtiJin 5, 2006; Lim
5, 2012; Park 5, 2014). ¥ A= AFA|Zto] A1
2w} B 2% 40T vitamin C gHeo] 209.97
mg - 100g 02 GFAZ 50T 2] 149.87 mg - 100g 'H.r}
fre|H oz grol AZAIZET &% ¢ J3S e
Ao 2 Ve

oldel A= Fitell = wl, 59 Adxe 434
ZHT G2 2roA HxT) rbsdlen, AxARke &

o
A2 5 ATk A F AT E TR, g,
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Table 3. Capsaicinoid and vitamin C of green hot pepper powder according to drying methods and temperatures

Tem Capsaicinoid (mg - kg™) Vit C
Drying method (°C§) ’ (mg - 100 g™)
Capsaicin Dihydrocapsaicin Total g g
Hypobaric drying 40°C 749.30+£51.39*) 161.37+4.09* 910.67+49.08" 209.97+12.80°
Hot-air drying 50C 767.73+36.52° 172.93+4.15° 939.67+40.39° 149.87+ 6.85°
Significance NS NS NS ’

"Mean+SE (n=3) separation within columns by t-test at p<0.05.
NS*Nonsignificant or significant at p<0.05, respectively.
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