

View

Online


Export
Citation

CrossMark

RESEARCH ARTICLE |  JANUARY 10 2023

Pre-treatments effect on pepper drying time and
microstructure
Ana Sakura Zainal Abidin; Melissa Michelle Rolland; Sinin Hamdan; ... et. al

AIP Conference Proceedings 2643, 050043 (2023)
https://doi.org/10.1063/5.0110455

Articles You May Be Interested In

Design and analysis of portable pedal operated pepper thresher

AIP Conference Proceedings (November 2022)

Effect of drought on capsaicin in pepper callus in vitro

AIP Conference Proceedings (April 2023)

Genetic variability of Indonesian local chili pepper: The facts

AIP Conference Proceedings (November 2017)

D
ow

nloaded from
 http://pubs.aip.org/aip/acp/article-pdf/doi/10.1063/5.0110455/16717927/050043_1_online.pdf

https://pubs.aip.org/aip/acp/article/2643/1/050043/2873141/Pre-treatments-effect-on-pepper-drying-time-and
https://pubs.aip.org/aip/acp/article/2643/1/050043/2873141/Pre-treatments-effect-on-pepper-drying-time-and?pdfCoverIconEvent=cite
https://pubs.aip.org/aip/acp/article/2643/1/050043/2873141/Pre-treatments-effect-on-pepper-drying-time-and?pdfCoverIconEvent=crossmark
javascript:;
javascript:;
javascript:;
javascript:;
https://doi.org/10.1063/5.0110455
https://pubs.aip.org/aip/acp/article/2446/1/180040/2825128/Design-and-analysis-of-portable-pedal-operated
https://pubs.aip.org/aip/acp/article/2776/1/080002/2878098/Effect-of-drought-on-capsaicin-in-pepper-callus-in
https://pubs.aip.org/aip/acp/article/1908/1/050002/764277/Genetic-variability-of-Indonesian-local-chili
https://servedbyadbutler.com/redirect.spark?MID=176720&plid=2061396&setID=592934&channelID=0&CID=740896&banID=520944490&PID=0&textadID=0&tc=1&adSize=1640x440&matches=%5B%22inurl%3A%5C%2Facp%22%5D&mt=1683685709040809&spr=1&referrer=http%3A%2F%2Fpubs.aip.org%2Faip%2Facp%2Farticle-pdf%2Fdoi%2F10.1063%2F5.0110455%2F16717927%2F050043_1_online.pdf&hc=3041c4419389bdb9468383d3d5e0ceb1c285146a&location=


 

Pre-Treatments Effect on Pepper Drying Time and 
Microstructure 

Ana Sakura Zainal Abidin1,a), Melissa Michelle Rolland1,b), Sinin Hamdan1,c), Rasli 
Muslimen1,d), Shirley J. Tanjong1,e), Raudhah Ahmadi2,f), Shahrol Mohamaddan1,3,g) 

and Annisa Jamali1,h) 

1
Department of Mechanical and Manufacturing Engineering, Faculty of Engineering, Universiti Malaysia Sarawak, 

94300, Kota Samarahan, Sarawak, Malaysia 
2
Department of Civil Engineering, Faculty of Engineering, Universiti Malaysia Sarawak,           94300, Kota Samarahan, 

Sarawak, Malaysia 
3Department of Bioscience and Engineering, College of System Engineering and Sciences, Shibaura Institute of 

Technology, Fukasaku 307, 337-8570 Saitama, Japan 
 

a) zaasakura@unimas.my 
b)melissarmichelle@yahoo.com 

c) hsinin@unimas.my 
d)mrasli@unimas.my 

e)jtshirley@unimas.my 
f)rahmadi@unimas.my 

g )mshahrol@shibaura-it.ac.jp 
h) Corresponding author: jannisa@unimas.my 

ABSTRACT. The traditional pepper drying process takes 4 to 5 days, although it can take longer on wet day. This paper 
presented a study on the effects of two pre-treatment methods to the improvement of drying rate of black pepper production. 
Boiling and chilling were used to pre-treat two samples of pepper berries respectively. To avoid microbial infections, the 
samples must be dried quickly after pre-treatment. Each sample was then spun in a rotary drum drier at a predetermined 
temperature to achieve this. The weight of the sample was recorded at regular interval until it reached moisture content of 
12%. The physical and chemical characteristics of each sample were also checked using Fourier Transform Near Infrared 
(FT-NIR). The surface morphology of the skin and core of the samples were observed using Scanning Electron Microscopy 
(SEM). When compared to untreated samples, pre-treated samples took less time to dry. The dried core of the pre-treated 
samples revealed less damaged than the untreated sample when microstructural alterations were seen using SEM. This 
study found that pre-treating pepper berries before drying reduced drying time from 8 hours to 2½ hours (based on untreated 
sample). The moisture percentage of dried pre-treated samples was similarly within the acceptable range. Thus, the 
application of rotary drum dryer to dry the pre-treated pepper is the novelty to this research. 
Keywords : Black pepper; boiling; freezing; drying time; FT-NIR; moisture content; rotary drum dryer; SEM 

INTRODUCTION 

Malaysia is the fifth largest pepper producer in the world after Indonesia, Brazil, Vietnam and Malabar [1]. 
Sarawak, a Malaysia state located in Borneo, is the main pepper producer in Malaysia. The pepper plantation in 
Sarawak alone covers approximately 16,000 hectares. The year 2007 to 2016 observed increasing trend of pepper 
planting in Sarawak [2, 3]. The trend highlights that pepper is an important cash crop and source of income to the 
locals. Furthermore, in alignment with one of the United Nation's sustainable development goal i.e. goal 12 on 
responsible consumption and production, it is pertinent to investigate aspects that improve management and efficient 
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