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Table 1 Pepper variety, harvesting date and start
and end date for natural drying

FRAMR a A B AT ALk B 5
2 & 18 (Honglong 18) 2020.09.26-2020.10.06
2020.10.05-2020.10.18
2020.09.23-2020.10.02
2020.10.05-2020.10.18
2020.10.12-2020.10.28

21 & 23 (Honglong 23)

%k B AR (Pepper Tiepi)
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Fig.1 Flow chart of natural drying process of chili peppers in Xinjiang Gobi Desert
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Table 2 Characteristics of three naturally dried chili pepper varieties
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2123 1726 +1.06 3.56+0.13 0.66+0.19 13.86 3.77 +0.54 REZFAB ALK ABTEEFRR
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Fig.2 The temperature and humidity curve of chili pepper pile during the natural drying
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Fig.3 Wind speed curve of Gobi Desert in Xinjiang
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Table 3  Statistical results of three kinds of drying model for chili peppers in Xinjiang Gobi Desert
FRAM Page £ #! Logarithmic #% %! Lewis £ 4!
ALk B B
on X=exp (—kxt") R? X=axexp (—kxt)+c R? X=exp(-kxt) R?
. 2020.09.26— X =7.6464exp (-0.0195¢)—
k18 X=exp(-0.0013/*)  0.4436 0.9921 X=exp(-0.0858:) 0.3572
2020.10.06 6.2406
2020.10.05- X=2.0263exp(-0.0747¢)—
X=exp(-0.0059:*") 0.8217 0.9969  X,=exp(-0.08917) 0.7537
2020.10.18 0.6282
. 2020.09.23- X=1.3183exp(-0.0916¢)—
LK, 23 X=exp(—0.0997:*)  0.9903 09942  X=exp(-0.1322;) 0.9876
2020.10.02 0.2875
2020.10.05- X=0.7148exp (-0.2734¢)+
X=exp(—0.30241*°)  0.9741 0.9961  X=exp(-0.1392¢) 0.9534
2020.10.18 0.2450
2020.10.12- X=3.5885exp (-0.03471)—
2k A X=exp(-0.0001/%)  0.4952 09973  X=exp(-0.0438) 0.3112
2020.10.28 1.9699
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Fig.5 Water activity curve of chili peppers during natural drying
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Fig.6 Texture change curve of Honglong 18, 23 and Pepper Tiepi during natural drying

243 2 MW 7Lk 18 400 23 BRECRAE @PERARAL IR AT WL B AR Al T RE S BULE K
Tl R P A AR O, ISR 4~6 Bos Tl R AP 4EAE R C 2 AEPUE LY U A L
AR PBBUR e L W B, 20 o B WA R, AT 2 W A T i A e 4
JE b Bt Hld R rh A TR W TR AR,

HBRUR AR TABAE . AE=2 BT b 72 rh B

F4 gk 18 BHATHIEREH EETH KR (2020.09.26-2020.10.06)
Table 4 Color difference table during natural drying of Honglong 18 (2020.09.26-2020.10.06)
A 18] /d L a b AE
0 31.00 + 1.64 20.37 £3.50 6.03 £2.02 -
1 31.28 + 1.59 20.87 +3.29 6.43 +1.91 0.70
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(&% 4)
B Al /d L a b AE
2 31.96 £ 1.52 20.29 +£3.17 6.44 £2.27 1.05
3 31.02+1.42 21.01 +£3.42 6.46 +2.21 0.77
4 31.01 £2.16 20.61 +4.29 6.12 £ 3.08 0.26
5 29.90 + 3.12%%* 19.28 + 3.64 5.44 +2.39 1.66
6 30.49 + 1.87 19.95 +4.39 5.43+2.78 0.89
7 30.13 + 1.93* 18.55 + 4.84* 5.12+3.13 2.21
8 30.00 + 1.65* 18.59 + 3.40 4.95 + 1.67* 2.31
9 29.72 + 1.55%%* 18.80 + 5.28* 4.80 +2.50% 2.37
10 30.31 + 1.81* 18.55 + 3.29* 4.80 + 1.79* 2.30
W R LSD J5ikor i, *. 25 5 3 (P<0.05) 5%, 22 54k H 3 (P<0.01) ;. 25 F 4l i 3 (P<0.001), F Il ,
x5 4k 23B#ATHEEHEZETLR(2020.09.23-2020.10.02)
Table 5 Color difference table during natural drying of Honglong 23 (2020.09.23-2020.10.02)

) d L* a* b* AE

0 31.67 + 1.52 22,12 +3.77 7.15 £ 2.69 -
1 31.23 + 1.58 21.12 + 6.57 6.57 £ 2.10 1.24
2 31.41 +2.64 22.23 +4.13 6.99 +2.11 0.32
3 31.00 = 1.19 22.48 +4.07 6.03 £ 1.95 1.35
4 30.98 + 1.44 20.54 + 3.66 6.53 £2.26 1.83
5 30.63 + 1.86* 20.54 + 3.48 5.48 £ 2.19%* 2.52
6 30.64 + 1.46* 19.68 + 3.33* 5.39 + 1.94%% 3.18
7 30.75 = 1.87* 20.81 + 4.32 5.53 £3.13 2.28
8 30.58 + 1.73* 20.62 + 4.72 5.55 +2.78* 2.45
9 30.28 + 1.40%* 19.14 + 3.17** 4.76 = 1.50%* 4.06
“RT)E 30.24 + 1.46%* 18.45 + 3.75%* 4.79 + 1.88%* 4.58

*6 HKEMBATHIREFEEETHR(2020.10.12-2020.10.28)

Table 6 Color difference table during natural drying of Pepper Tiepi (2020.10.12-2020.10.28)

A d L a b AE
0 31.21 = 1.44 25.20 +2.73 8.15+£2.45 -

1 30.96 = 1.22 25.86 +£3.58 7.7 £2.25 0.80

2 3190+ 1.71 25.12 £3.20 9.06 + 2.86 1.14

3 31.87 £2.23 24.73 + 3.00 8.62£2.38 0.94

4 30.92 +1.98 23.75 £3.96 7.85 +£2.98 1.51

5 32.07 £2.20 25.45 +£3.90 10.00 + 3.81% 2.06

6 31.28 + 1.84 24.58 +3.67 8.22 £2.56 0.63

7 31.06 + 1.81 23.27 +3.52% 7.36 +£2.25 2.09

8 30.29 + 1.67 22.82 £ 3.74% 6.66 +2.13* 2.95

9 30.34 + 1.54 23.09 £ 3.47* 6.38 + 1.47* 2.77

10 30.50 = 2.02 21.67 + 3.98%** 6.11 +2.09%* 4.14

11 30.32+1.53 21.77 + 4.28%%* 6.19 + 2.49%%* 4.05

12 30.45 +2.06 2225 +4.12%* 5.86 £ 2.78%%* 3.81

13 31.44 + 1.69 2347 +4.16 8.61 £2.85 1.80

14 30.55 £ 1.55% 21.99 + 3.17** 6.64 + 1.49% 3.65

15 31.43 £2.09 21.32 £ 4.18%*%* 7.64 +£2.78 3.92

16 30.80 £ 1.76 21.47 £ 4.30%*%* 7.13 £2.92 3.89

CETT)E 30.31 £ 1.95 21.38 £ 4. 11%#%** 6.19 + 2.27%* 4.39
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Table 7 Key parameters in the natural drying process of chili peppers
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Monitoring Natural Drying Process of Chili Peppers in Xinjiang Gobi Desert
and Developing Its Technical Protocol

Xu Jiayue', Wang Xingbo', Peng Sijia', Lian Chang', Ma Yan?, Sun Zhijian', Zhao Liang', Liao Xiaojun"
("College of Food Science and Nutritional Engineering, China Agricultural University, National Engineering Research
Centre for Fruit and Vegetable Processing, Key Laboratory of Fruit and Vegetable Processing, Ministry of Agriculture
and Rural Affairs, Beijing 100083
YInstitute of Agro—products Storage and Processing, Xinjiang Academy of Agricultural Sciences, Xinjiang Deeper
Processing and Engineering Technology Research Centre of Main Byproducts, Urumqgi 830091)

Abstract The natural drying process of chili peppers in Xinjiang Gobi Desert includes six steps which are hanging and
drying, harvesting, spreading and drying, piling, sweating, bagging and transportation. However, the natural drying pro-
cess is based on experience without technical protocol and theoretical guidance, in order that dried chili peppers are
easy to be fragile and moldy. Therefore, it is necessary to monitor the natural drying process of chili peppers in Xinjiang
Gobi Desert and develop its technical protocol, so as to standardize the natural drying process, ensure the safety and
the quality of dried chili peppers. This study followed the natural drying process of three common varieties of chili pep-
pers which were Honglong 18, Honglong 23 and Pepper Tiepi, and monitored the environmental temperature, humidity,
wind speed, dry basis water content, water activity, color difference and moldy rate of drying chili peppers, and estab-
lished a mathematical model of natural drying process of chili peppers in Xinjiang Gobi Desert. The natural drying pro-
cess of chili peppers in Xinjiang Gobi Desert was in accordance with the Logarithmic drying model. Combined with the
actual experience, this study regulated that the dry basis water content of peppers was about 1.0 g/g and 0.16 g/g when
they were piled—up and at the end of natural drying. The determination of the dry base water content of chili peppers at
the beginning of piling and the end of drying could provide a theoretical basis for the development of the technical pro-
tocol. In addition, this study found that mechanically harvested peppers were more damaged and more prone to mold in
the natural drying process. Therefore, reducing the mechanical damage of peppers and standardizing the natural drying
process were conducive to improving drying efficiency, ensuring the safety of dried peppers, and promoting the high—
quality development of the dried chili pepper industry.

Keywords Xinjiang Gobi Desert; chili pepper; natural drying; kinetics analysis; technical protocol



