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ABSTRAK

Halia (Zingiber officinale Roscoe) telah digunakan sebagai bahan makanan, rempah
ratus, tambahan dan perasa serta ubat tradisional kerana ciri uniknya seperti kepedasan,
aroma, pemakanan dan aktiviti farmakologi. Halia Bentong (BG), yang ditanam di
kawasan altitud tinggi di Bentong, Malaysia, mempunyai nama saintifik yang serupa
dengan spesies halia biasa dan telah dipatenkan oleh kerajaan Malaysia. Halia
mempunyai pelbagai kesan biologi, termasuk antioksidan, antimikrob, anti-kanser, anti-
radang, dan kesan lain kerana ia kaya dengan pelbagai komponen bioaktif. Walau
bagaimanapun, teknik pengeringan dan pengekstrakan mempunyai kesan yang ketara ke
atas komponen bioaktif halia. Penggunaan kaedah pemprosesan suhu yang lebih tinggi
boleh mengakibatkan kehilangan sebatian aromatik yang meruap, penurunan dalam
aktiviti antioksidan, dan degradasi kandungan nutrien yang berguna. Oleh itu, kajian ini
membentangkan kesan teknik pengeringan yang berbeza dengan pendekatan haba rendah
(pengeringan Kkatil terbendalir berputar (SFBD), pengeringan ketuhar (OD) dan
pengeringan beku (FD)) terhadap kinetik pengeringan, potensi antioksidan, dan sebatian
bioaktif BG. Tujuh model matematik telah digunakan pada data eksperimen untuk
menentukan model pengeringan lapisan nipis terbaik untuk aplikasi pengeringan.
Keputusan eksperimen menunjukkan bahawa SFBD mengurangkan jumlah masa
pengeringan berbanding dengan OD dan FD, yang diterjemahkan kepada penggunaan
tenaga yang rendah, kadar pengeringan yang tinggi dan keterbauran lembapan. Di
samping itu, sampel BG kering daripada SFBD mempamerkan perencatan 2,2-difenil-1-
picrylhydrazyl (DPPH) dan jumlah kandungan fenolik (TPC) yang lebih tinggi sedikit.
Model Midilli-Kucuk menunjukkan kesesuaian terbaik untuk menerangkan tingkah laku
pengeringan lapisan nipis BG untuk OD dan SFBD, manakala model Page menunjukkan
kesesuaian terbaik untuk FD. Objektif kedua memberi tumpuan kepada pengoptimuman
pembolehubah proses pengekstrakan dibantu ultrasonik untuk hasil sebatian fenolik yang
lebih tinggi daripada BG. One-Factor-Analysis dan Central Composite Design daripada
Response Surface Methodology digunakan untuk menyaring dan mengoptimumkan
kesan amplitud, masa sonikasi dan kepekatan pelarut terhadap perencatan TPC dan
DPPH. Keadaan optimum untuk hasil perencatan TPC dan DPPH yang lebih tinggi
diperhatikan ialah amplitud 32.00%, masa sonikasi 14.94 min dan kepekatan pelarut
(etanol) 82.00%. Menurut penemuan kajian, ekstrak BG boleh menjadi agen antioksidan
yang berpotensi untuk industri makanan dan farmaseutikal. Oleh itu, kajian ini juga
dijalankan untuk menganalisis potensi ekstrak BG yang dioptimumkan pada kepekatan
berbeza (5, 10 dan 20 % v/v) yang digabungkan dalam matriks bio-nanokomposit
terplastis untuk pembangunan pembungkusan filem aktif. Filem bio-nanokomposit
dengan 20% BG menunjukkan peningkatan terbaik pada kekuatan tegangan,
pemanjangan semasa putus, ketebalan, kelegapan, keterlarutan air dan kandungan
lembapan. Ujian pelepasan antioksidan menunjukkan pembebasan berterusan
antioksidan dan jumlah kandungan fenolik dalam 95% simulant makanan selama 28 hari.
Kajian ini mengesahkan bahawa penggabungan ekstrak BG boleh menjadi bahan
tambahan semula jadi yang menjanjikan untuk bahan pembungkusan aktif



ABSTRACT

Ginger (Zingiber officinale Roscoe) has been used as a food, spice, supplement and
flavoring ingredient as well as traditional medicines due to its unique features like
pungency, aroma, nutrition, and pharmacological activity. Bentong ginger (BG), grown
in a high-altitude area of Bentong, Malaysia, has a similar scientific name to the common
ginger species and been patented by the Malaysian government. Ginger has a wide range
of biological effects, including antioxidant, antimicrobial, anti-cancer, anti-
inflammatory, and other effects as it is rich in various bioactive constituents. However,
drying and extraction techniques have a significant impact on the bioactive constituents
of ginger. The use of higher temperature processing methods may result in the loss of
volatile aromatic compounds, a decrease in antioxidant activity, and the degradation of
useful nutrient content. Hence, this study presents the effect of different drying
techniques with low thermal approach (swirling fluidized bed drying (SFBD), oven
drying (OD) and freeze drying (FD)) on the drying kinetics, antioxidant potential, and
bioactive compounds of BG. Seven mathematical models were applied to the
experimental data to determine the best thin-layer drying models for drying applications.
The experimental results showed that SFBD reduces the total drying time compared to
OD and FD, which translates to a low energy consumption, high drying rate and moisture
diffusivity. In addition, the dried BG sample from the SFBD exhibited a slightly higher
2,2-diphenyl-1-picrylhydrazyl (DPPH) inhibition and total phenolic content (TPC) yield.
The Midilli-Kucuk model showed the best fit at explaining the thin layer drying behavior
of the BG for OD and SFBD, whereas the Page model showed the best fit for FD. Second
objective focuses on the optimization of ultrasonic assisted extraction process variables
for a higher yield of phenolic compounds from BG. One-Factor-Analysis and Central
Composite Design from Response Surface Methodology were employed to screen and
optimize the effect of amplitude, sonication time and solvent concentration towards TPC
and DPPH inhibition. The optimized conditions for higher yield of TPC and DPPH
inhibition were observed to be amplitude of 32.00 %, sonication time of 14.94 min and
solvent (ethanol) concentration of 82.00 %. According to the findings of the study, BG
extracts could be a potential antioxidant agent for the food and pharmaceutical industries.
Hence, this study also conducted to analyze the potential of optimized BG extracts at
different concentrations (5, 10 and 20 % v/v) incorporated in plasticized bio-
nanocomposite matrix for the development of active film packaging. The bio-
nanocomposite film with 20% BG showed the best improvement on its tensile strength,
elongation at break, thickness, opacity, water solubility and moisture content.
Antioxidant release test showed continuous release of antioxidant and total phenolic
content in 95 % of food simulants for 28 days. This study validated that incorporation of
BG extract can be a promising natural additive for active packaging materials.



TABLE OF CONTENT

DECLARATION

TITLE PAGE
ACKNOWLEDGEMENTS i
ABSTRAK ii
ABSTRACT iv
TABLE OF CONTENT \Y
LIST OF TABLES iX
LIST OF FIGURES Xi
LIST OF SYMBOLS xiii
LIST OF ABBREVIATIONS Xiv
LIST OF APPENDICES XV
CHAPTER 1 INTRODUCTION 1
1.1  Background of Study 1
1.2 Motivation 2
1.3 Problem Statement 3
1.4 Research Objective 7
1.5  Scope of Study 7
CHAPTER 2 LITERATURE REVIEW 9
2.1 Overview 9
2.2  Zingiber Officinale Roscoe 10
2.3 Phytochemicals of Zingiber Officinale 13
2.3.1 Gingerols 15
2.3.2 Shogaols 20

2.4 Drying Methods 23



2.5

2.6

2.7

2.4.1 Mathematical Modelling

2.4.2 Antioxidant Properties of Dried Ginger

Extraction Methods
2.5.1 Ultrasonic-Assisted Extraction
Response Surface Methodology

Active Packaging

CHAPTER 3 METHODOLOGY

3.1

3.2

3.3

3.4

3.5

3.6

Experimental Workflow

Materials

Sample Preparation

Drying Techniques

3.4.1 Oven Drying

3.4.2 Freeze Drying

3.4.3 Swirling Fluidized Bed Drying
Sample Extraction

Sample Analysis

3.6.1 Moisture Content

3.6.2 Moisture Ratio

3.6.3 Drying Rate

3.6.4 Average Drying Rate

3.6.5 Specific Energy Consumption
3.6.6 Effective Moisture Diffusivity
3.6.7 Mathematical Modelling

3.6.8 Bioactive Compounds Identification

3.6.9 DPPH Radical Scavenging Activity

Vi

30

32

38

39

58

67

77

7

80

80

81

81

81

81

82

82

82

83

83

84

84

84

85

86

86



3.6.10 Total Phenolic Content 87

3.6.11 Statistical Analysis 87
3.7 Sample Preparation 88
3.8 Sample Extraction 88
3.9  One-Factor-Analysis Design 88
3.10 Central Composite Experimental Design 89
3.11 Statistical Analysis 90
3.12  Active Film Preparation 90
3.13  Fourier-Transform Infrared (FTIR) Spectroscopy 91
3.14 Mechanical Properties 91

3.14.1 Tensile Strength (TS) and Elongation at Break (EAB) 91
3.15 Physical Properties 92

3.15.1 Thickness Measurement 92

3.15.2 Opacity Measurement 92

3.15.3 Water Solubility 92

3.15.4 Moisture Content 93
3.16 Release Test 93
3.17  Statistical Analysis 94
CHAPTER 4 RESULTS AND DISCUSSION 95
4.1  Introduction 95
4.2  Moisture Content 95
4.3  Moisture Ratio 96
4.4  Drying Rates and Average Drying Rates 97
4.5  Specific Energy Consumption (SEC) 99
4.6 Effective Moisture Diffusivity 100

Vil



4.7

4.8

4.9

4.10

411

412

4.13

4.14

4.15

4.16

4.17

Mathematical Modelling

Bioactive Compound Identification

DPPH Radical Scavenging Activity

Total Phenolic Content Analysis

Correlation of Drying Methods and Antioxidant Capacity
One Factor Screening Analysis

4.12.1 Effect of Amplitude on TPC and DPPH

4.12.2 Effect of Sonication Time on TPC and DPPH
4.12.3 Effect of Solvent Concentration on TPC and DPPH
Central Composite Design (CCD) Optimization Analysis
4.13.1 Statistical Analysis and Model Fitting

4.13.2 Effect of Extraction Parameters on Total Phenolic Content (TPC)
yield

4.13.3 Effect of Extraction Parameters on DPPH Inhibition
4.13.4 Validation of Optimum Conditions
Fourier-Transform Infrared (FTIR) Spectroscopy
Mechanical Properties of Active Bio-Nanocomposite Film
Physical Properties of Active Bio-Nanocomposite Film

Release Test of Active Compounds in Food Simulant

CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS

5.1

5.2

Conclusion

Recommendations

REFERENCES

APPENDICES

viii

101

105

116

117

118

121

121

124

127

130

131

135

137

138

140

142

144

148

151

151

153

154

183



REFERENCES

Abd Hamid, K. H., Wan Yahaya, W. A., Mohd Saupy, N. ‘Alia Z., Almajano, M. P., & Mohd
Azman, N. A. (2019). Semi-refined carrageenan film incorporated with a-tocopherol:
Application in food model. Journal of Food Processing and Preservation, 43(5), 1-11.
https://doi.org/10.1111/jfpp.13937

Abdul Halim, L., Basrawi, F., Chong, J. Z., Oumer, A. N., Yudin, A. S. M., Yusof, M. H. Bin,
& Sulaiman, S. A. (2018). Preliminary Study on Drying of Stingless Bee Pot Pollen
Using Novel Fluidized Bed Dryer with Swirling Distributor. MATEC Web of
Conferences, 225. https://doi.org/10.1051/matecconf/201822504007

Abdul Halim, L., Basrawi, F., Md Yudin, A. S., Abdul Razak, A., Johari, N. A., Muhamad, A.,
& Mamat, M. R. (2020). Drying of stingless bees pot-pollen using swirling fluidized
bed dryer. Drying Technology, 40(0), 197-204.
https://doi.org/10.1080/07373937.2020.1781158

Abdul Hameed, M. A., & Lal, N. (2019). One factor at a time (OFAT) experimentation.
Benchmark Six Sigma. https://www.benchmarksixsigma.com/forum/topic/35533-one-
factor-at-a-time-ofat-experimentation/

Abdul Latiff, N., Ying Ong, P., Nor Azlina Abd Rashid, S., Chuah Abdullah, L., Amaiza Mohd
Amin, N., & Akhmazillah Mohd Fauzi, N. (2021). Enhancing recovery of bioactive
compounds from Cosmos caudatus leaves via ultrasonic extraction. Scientific Reports |,
11, 1-12. https://doi.org/10.1038/s41598-021-96623-x

Abdul Rahim, R., Jayusman, P. A., Lim, V., Ahmad, N. H., Abdul Hamid, Z. A., Mohamed, S.,
Muhammad, N., Ahmad, F., Mokhtar, N., Mohamed, N., Shuid, A. N., & Naina
Mohamed, 1. (2022). Phytochemical Analysis, Antioxidant and Bone Anabolic Effects
of Blainvillea acmella (L.) Philipson. Frontiers in Pharmacology, 12(January), 1-19.
https://doi.org/10.3389/fphar.2021.796509

Abolaji, A. O., Ojo, M., Afolabi, T. T., Arowoogun, M. D., Nwawolor, D., & Farombi, E. O.
(2017). Protective properties of 6-gingerol-rich fraction from Zingiber officinale
(Ginger) on chlorpyrifos-induced oxidative damage and inflammation in the brain,
ovary and uterus of rats. Chemico-Biological Interactions, 270, 15-23.
https://doi.org/10.1016/j.cbi.2017.03.017

Again, V., Kamaruddin, S. K., & Suleiman, N. (2022). Valorisation of bioactive compounds
from Bentong ginger using ultrasound-assisted extraction.pdf. International Food
Research Journal, 29, 619-630. https://doi.org/10.47836/ifrj.29.3.14

Agrawal, P. K. (2014). Natural Product Communications: Editorial. Natural Product
Communications, 9(8), 184-194.

Ahad, T., Masoodi, F. A, Gull, A., Wani, S. M., & Shafi, M. N. (2021). Optimization of
process parameters for spray drying of ginger oleoresin powder using response surface
methodology. Journal of Food Processing and Preservation, 45(4), 1-13.
https://doi.org/10.1111/jfpp.15190

Ahmad Jahiddin, F. S. B. (2020). Chemical Variability in Volatile Oils of Bentong Ginger: A

154



Chemometric Study. Universiti Malaya.

Ahmad, S., Anuar, M. S., Taip, F. S., Shamsudin, R., & Siti Roha, A. M. (2017). Effective
moisture diffusivity and activation energy of rambutan seed under different drying
methods to promote storage stability. IOP Conference Series: Materials Science and
Engineering, 203(1), 012025. https://doi.org/10.1088/1757-899X/203/1/012025

Ajanaku, C. O., Ademosun, O. T., Atohengbe, P. O., Ajayi, S. O., Obafemi, Y. D., Owolabi, O.
A., Akinduti, P. A., & Ajanaku, K. O. (2022). Functional bioactive compounds in
ginger, turmeric, and garlic. Frontiers in Nutrition, 9(3), 1-11.
https://doi.org/10.3389/fnut.2022.1012023

Ajayi, O. A, Olg, O. 0., & Akinwunmi, O. O. (2017). Effect of drying method on nutritional
composition, sensory and antimicrobial properties of Ginger (Zinginber officinale).
International Food Research Journal, 24(2), 614-620.

Akhter, R., Masoodi, F. A., Wani, T. A., & Rather, S. A. (2019). Functional characterization of
biopolymer based composite film: Incorporation of natural essential oils and
antimicrobial agents. International Journal of Biological Macromolecules, 137, 1245—
1255. https://doi.org/10.1016/j.ijbiomac.2019.06.214

Akpinar, E. K., & Toraman, S. (2016). Determination of drying kinetics and convective heat
transfer coefficients of ginger slices. Heat and Mass Transfer/Waerme- Und
Stoffuebertragung, 52(10), 2271-2281. https://doi.org/10.1007/S00231-015-1729-
6/TABLES/4

Akram, M., Daniyal, M., Sultana, S., Owais, A., Akhtar, N., Zahid, R., Said, F., Bouyahya, A.,
Ponomarev, E., Ali Shariat, M., & Thiruvengadam, M. (2021). Traditional and modern
management strategies for rheumatoid arthritis. Clinica Chimica Acta, 512, 142-155.
https://doi.org/10.1016/j.cca.2020.11.003

Akram, M. W., Joardder, M. U. H., & Ullah, M. (2021). Effect of sample geometry on moisture
diffusivity and quality of dried plant-based food materials. AIP Conference
Proceedings, 2324, 1-8. https://doi.org/10.1063/5.0037475

Alam, M. A., Saleh, M., Mohsin, G. M., Nadirah, T. A., Aslani, F., Rahman, M. M., Roy, S. K.,
Juraimi, A. S., & Alam, M. Z. (2020). Evaluation of phenolics, capsaicinoids,
antioxidant properties, and major macro-micro minerals of some hot and sweet peppers
and ginger land-races of Malaysia. Journal of Food Processing and Preservation,
44(6), 1-11. https://doi.org/10.1111/jfpp.14483

Alexandrov, N., & Alexandrov, V. (2015). Computational science research methods for science
education at PG level. Procedia Computer Science, 51(1), 1685-1693.
https://doi.org/10.1016/j.procs.2015.05.305

Alizadeh-Sani, M., Khezerlou, A., & Ehsani, A. (2018). Fabrication and characterization of the
bionanocomposite film based on whey protein biopolymer loaded with TiO2
nanoparticles, cellulose nanofibers and rosemary essential oil. Industrial Crops and
Products, 124(July), 300-315. https://doi.org/10.1016/j.indcrop.2018.08.001

Alolga, R. N., Wang, F., Zhang, X., Li, J., Tran, L.-S. P., & Yin, X. (2022). Bioactive

Compounds from the Zingiberaceae Family with Known Antioxidant Activities for
Possible Therapeutic Uses. Antioxidants, 11, 1-18.

155



https://doi.org/10.3390/antiox11071281

Alonso-Carrillo, N., Aguilar-Santamaria, M. de los A., Vernon-Carter, E. J., Jiménez-Alvarado,
R., Cruz-Sosa, F., & Roméan-Guerrero, A. (2017). Extraction of phenolic compounds
from Satureja macrostema using microwave-ultrasound assisted and reflux methods and
evaluation of their antioxidant activity and cytotoxicity. Industrial Crops and Products,
103(February), 213-221. https://doi.org/10.1016/j.indcrop.2017.04.002

Altay, K., Hayaloglu, A. A., & Dirim, S. N. (2019). Determination of the drying kinetics and
energy efficiency of purple basil (Ocimum basilicum L.) leaves using different drying
methods. Heat and Mass Transfer, 55(8), 2173-2184. https://doi.org/10.1007/s00231-
019-02570-9

Amir, S. N. K. M., Nordin, M. F. M., Shameli, K., Wahab, I. M. A., & Hamid, M. A. (2020).
Modeling and optimization of pilot-scale subcritical water extraction on Zingiber
zerumbet by central composite design. IOP Conference Series: Materials Science and
Engineering, 778(1), 012077. https://doi.org/10.1088/1757-899X/778/1/012077

Amoah, R. E., Kalakandan, S., Wireko-Manu, F. D., Oduro, I., Saalia, F. K., Ellis, W. O., &
Krishnamoorrthy, S. (2022). Effect of Solar Drying and Vinegar Pretreatment on the
Antioxidant Properties and Bioactive Compounds of Sliced Ginger. Journal of Food
Quality, 1-13. https://doi.org/10.1155/2022/3675626

An, K., Zhao, D., Wang, Z., Wu, J., Xu, Y., & Xiao, G. (2016). Comparison of different drying
methods on Chinese ginger (Zingiber officinale Roscoe): Changes in volatiles,
chemical profile, antioxidant properties, and microstructure. Food Chemistry, 197,
1292-1300. https://doi.org/10.1016/j.foodchem.2015.11.033

Anisa Aris, N. I., & Morad, N. A. (2014). Effect of extraction time on degradation of bioactive
compounds (Zingiber officinale roscoe). Jurnal Teknologi (Sciences and Engineering),
67(4), 63-66. https://doi.org/10.11113/JT.V67.2800

Arablou, T., & Aryaeian, N. (2018). The effect of ginger (Zingiber Officinale) as an ancient
medicinal plant on improving blood lipids. Journal of Herbal Medicine, 12, 11-15.
https://doi.org/10.1016/j.hermed.2017.09.005

Aryal, S., Baniya, M. K., Danekhu, K., Kunwar, P., Gurung, R., & Koirala, N. (2019). Total
Phenolic Content, Flavonoid Content and Antioxidant Potential of Wild Vegetables
from Western Nepal. Plants, 8(4). https://doi.org/10.3390/PLANTS8040096

Arzmi, M. H., John, A., Rismayuddin, N. A. R., Kenali, N. M., & Darnis, D. S. (2021). LC-MS
Data set on the Malayan Deer (Cervus timorensis) Antler Velvet and its antibiofilm
activity against Candida species: LC-MS Data set on the Malayan Deer (Cervus
timorensis) Antler Velvet and its antibiofilm properties against Candida species. Data
in Brief, 35(January). https://doi.org/10.1016/j.dib.2021.106769

Avila, L. B., Barreto, E. R. C., de Souza, P. K., Silva, B. D. Z., Martiny, T. R., Moraes, C. C.,
Morais, M. M., Raghavan, V., & da Rosa, G. S. (2020). Carrageenan-Based Films
Incorporated with Jaboticaba Peel Extract: An Innovative Material for Active Food
Packaging. Molecules 2020, Vol. 25, Page 5563, 25(23), 5563-5577.
https://doi.org/10.3390/MOLECULES25235563

Avila, L. B., Barreto, E. R. C., Moraes, C. C., Morais, M. M., & da Rosa, G. S. (2022).

156



Promising New Material for Food Packaging: An Active and Intelligent Carrageenan
Film with Natural Jaboticaba Additive. Foods, 11(6), 1-15.
https://doi.org/10.3390/foods11060792

Aydar, A. Y. (2018). Utilization of Response Surface Methodology in Optimization of
Extraction of Plant Materials. Statistical Approaches With Emphasis on Design of
Experiments Applied to Chemical Processes.
https://doi.org/10.5772/INTECHOPEN.73690

Azman, N. A. M., Segovia, F., Martinez-Farré, X., Gil, E., & Almajano, M. P. (2014).
Screening of Antioxidant Activity of Gentian Lutea Root and Its Application in Oil-in-
Water Emulsions. Antioxidants (Basel, Switzerland), 3(2), 455-471.
https://doi.org/10.3390/ANTIOX3020455

Azmin, S. N. H. M., Manan, Z. A., Alwi, S. R. W., Chua, L. S., Mustaffa, A. A., & Yunus, N.
A. (2016). Herbal processing and extraction technologies. Separation and Purification
Reviews, 45(4), 305-320. https://doi.org/10.1080/15422119.2016.1145395

Bakacsy, L., Sipos, L., Barta, A., Stefkd, D., Vasas, A., & Szepesi, A. (2022). Concentration-
dependent effects of effusol and juncusol from Juncus compressus on seedling
development of Arabidopsis thaliana. Scientific Reports, 12(1), 1-12.
https://doi.org/10.1038/s41598-022-18063-5

Banik, K., Ranaware, A. M., Harsha, C., Nitesh, T., Girisa, S., Deshpande, V., Fan, L.,
Nalawade, S. P., Sethi, G., & Kunnumakkara, A. B. (2020). Piceatannol: A natural
stilbene for the prevention and treatment of cancer. Pharmacological Research, 153,
104635. https://doi.org/10.1016/j.phrs.2020.104635

Bawadood, A. S., Al-Abbasi, F. A., Anwar, F., EI-Halawany, A. M., & Al-Abd, A. M. (2020).
6-Shogaol suppresses the growth of breast cancer cells by inducing apoptosis and
suppressing autophagy via targeting notch signaling pathway. Biomedicine and
Pharmacotherapy, 128, 1-8. https://doi.org/10.1016/j.biopha.2020.110302

Beers, B. (2023, March 28). P-Value: What It Is, How to Calculate It, and Why It Matters.
https://www.investopedia.com/terms/p/p-value.asp#toc-example-of-p-value

Belachew, G. T., Tekelemariam, B. A., Hanumanthaiah, P., & Namo, F. M. (2021). Therapeutic
Value of 6-Gingerol (1-[4'-hydroxy-3'-methoxyphenyl]-5-hydroxy-3-decanone): A
Review. Journal of Pharmaceutical Research International, 33(9), 63-75.
https://doi.org/10.9734/jpri/2021/v33i931225

Beristain-Bauza, S. D. C., Hernandez-Carranza, P., Cid-Pérez, T. S., Avila-Sosa, R., Ruiz-
Lopez, 1. 1., & Ochoa-Velasco, C. E. (2019). Antimicrobial Activity of Ginger
(Zingiber Officinale) and Its Application in Food Products. Food Reviews
International, 35(5), 407-426. https://doi.org/10.1080/87559129.2019.1573829

Bernard, M. M., McConnery, J. R., & Hoskin, D. W. (2017). [10]-Gingerol, a major phenolic
constituent of ginger root, induces cell cycle arrest and apoptosis in triple-negative
breast cancer cells. Experimental and Molecular Pathology, 102(2), 370-376.
https://doi.org/10.1016/j.yexmp.2017.03.006

Borah, A., Sethi, L. N., Sarkar, S., & Hazarika, K. (2017). Effect of Drying on Texture and
Color Characteristics of Ginger and Turmeric in a Solar Biomass Integrated Dryer.

157



Food Process Engineering, 40(1), 1-6. https://doi.org/10.1111/jfpe.12310

Buang, F., Jantan, I., Amran, A. Z., & Arbain, D. (2014). Optimization of ginger (Zingiber
officinale) oil yield from malaysia in different hydrodistillation physical parameters via
central composite design of response surface methodology (RSM). Research Journal of
Applied Sciences, Engineering and Technology, 7(24), 5098-5105.
https://doi.org/10.19026/RJASET.7.904

Buzrul, S. (2022). Reassessment of Thin-Layer Drying Models for Foods: A Critical Short
Communication. Processes, 10(1), 1-14. https://doi.org/10.3390/pr10010118

Calis, 1., Saracoglu, 1., Basaran, A. A., & Sticher, O. (1993). Two phenethyl alcohol glycosides
from Scutellaria orientalis subsp. Pinnatifida. Phytochemistry, 32(6), 1621-1623.
https://doi.org/10.1016/0031-9422(93)85194-V

Carreira-Casais, A., Carpena, M., Pereira, A. G., Chamorro, F., Soria-Lopez, A., Perez, P. G.,
Otero, P., Cao, H., Xiao, J., Simal-Gandara, J., & Prieto, M. A. (2021). Critical
Variables Influencing the Ultrasound-Assisted Extraction of Bioactive Compounds—A
Review. Chemistry Proceedings, 5(1), 1-5. https://doi.org/10.3390/csac2021-10562

Cha, J., Kim, C. T., & Cho, Y. J. (2020). Optimizing extraction conditions for functional
compounds from ginger (Zingiber officinale Roscoe) using response surface
methodology. Food Science and Biotechnology, 29(3), 379-385.
https://doi.org/10.1007/S10068-019-00667-9

Chaari, M., Elhadef, K., Akermi, S., Ben Akacha, B., Fourati, M., Chakchouk Mtibaa, A.,
Ennouri, M., Sarkar, T., Shariati, M. A., Rebezov, M., Abdelkafi, S., Mellouli, L., &
Smaoui, S. (2022). Novel Active Food Packaging Films Based on Gelatin-Sodium
Alginate Containing Beetroot Peel Extract. Antioxidants, 11(11), 1-25.
https://doi.org/10.3390/antiox11112095

Chacha, J. S., Ofoedu, C. E., & Xiao, K. (2022). Essential oil-based active polymer-based
packaging system: A review of its effect on the antimicrobial, antioxidant, and sensory
properties of beef and chicken meat. Journal of Food Processing and Preservation,
June, 1-28. https://doi.org/10.1111/jfpp.16933

Chemat, F., Rombaut, N., Sicaire, A. G., Meullemiestre, A., Fabiano-Tixier, A. S., & Abert-
Vian, M. (2017). Ultrasound assisted extraction of food and natural products.
Mechanisms, techniques, combinations, protocols and applications. A review.
Ultrasonics Sonochemistry, 34, 540-560.
https://doi.org/10.1016/J.ULTSONCH.2016.06.035

Chen, F.,, Tang, Y., Sun, Y., Veeraraghavan, V. P., Mohan, S. K., & Cui, C. (2019). 6-shogaol,
a active constiuents of ginger prevents UVB radiation mediated inflammation and
oxidative stress through modulating NrF2 signaling in human epidermal keratinocytes
(HaCaT cells). Journal of Photochemistry and Photobiology B: Biology, 197, 1-7.
https://doi.org/10.1016/j.jphotobiol.2019.111518

Chen,H.C., Tze, W. T. Y., & Chang, F. C. (2020). Effects of nanocellulose formulation on
physicomechanical properties of Aquazol-nanocellulose composites. Cellulose, 27(10),
5757-5769. https://doi.org/10.1007/s10570-020-03190-x

Chen, X., Ding, J., Ji, D., He, S., & Ma, H. (2020). Optimization of ultrasonic-assisted

158



extraction conditions for bioactive components from coffee leaves using the Taguchi
design and response surface methodology. Journal of Food Science, 85(6), 1742-1751.
https://doi.org/10.1111/1750-3841.15111

Chen, Y., Sun, X, Fang, L., Jiang, X., Zhang, X., Ge, Z., Wang, R., & Wang, C. (2022).
Optimization of Ultrasound-Assisted Extraction of Polyphenols from llex latifolia
Using Response Surface Methodology and Evaluation of Their Antioxidant Activity. In
Molecules (Vol. 27, Issue 13, pp. 1-16). https://doi.org/10.3390/molecules27133999

Cherrat, S., Boulkebache-Makhlouf, L., Igbal, J., Zeghichi, S., Sait, S., & Walker, G. (2019).
Effect of different drying temperatures on the composition and antioxidant actvitiy of
ginger powder. 43(2), 125-142. https://doi.org/10.35219/foodtechnology.2019.2.09

Chisenga, S. M., Tolesa, G. N., & Workneh, T. S. (2020). Biodegradable Food Packaging
Materials and Prospects of the Fourth Industrial Revolution for Tomato Fruit and
Product Handling. International Journal of Food Science, 2020.
https://doi.org/10.1155/2020/8879101

Chong, C. H., Figiel, A., Szummy, A., Wojdyto, A., Chua, B. L., Khek, C. H., & Yuan, M. C.
(2021). Herbs drying. In Aromatic Herbs in Food: Bioactive Compounds, Processing,
and Applications (pp. 167—200). Academic Press. https://doi.org/10.1016/B978-0-12-
822716-9.00005-6

Christy. (2011). Gingerly We Grow. Gardenerd. https://gardenerd.com/blog/sage-advice-
blog/gingerly-we-grow/

Chupawa, P., Gaewsondee, T., & Duangkhamchan, W. (2021). Drying characteristics and
quality attributes affected by a fluidized-bed drying assisted with swirling compressed-
air for preparing instant red jasmine rice. Processes, 9(10), 1-21.
https://doi.org/10.3390/pr9101738

Chuwattanakul, V., & Eiamsa-Ard, S. (2019a). Hydrodynamics investigation of pepper drying
in a swirling fluidized bed dryer with multiple-group twisted tape swirl generators.
Case Studies in Thermal Engineering, 13, 1-9.
https://doi.org/10.1016/j.csite.2018.100389

Chuwattanakul, V., & Eiamsa-Ard, S. (2019b). Hydrodynamics investigation of pepper drying
in a swirling fluidized bed dryer with multiple-group twisted tape swirl generators.
Case Studies in Thermal Engineering, 13(December 2018), 1-9.
https://doi.org/10.1016/j.csite.2018.100389

Collazo-Bigliardi, S., Ortega-Toro, R., & Boix, A. C. (2018). Reinforcement of thermoplastic
starch films with cellulose fibres obtained from rice and coffee husks. Journal of
Renewable Materials, 6(6), 599-610. https://doi.org/10.32604/JRM.2018.00127

Collazo-Bigliardi, S., Ortega-Toro, R., & Chiralt, A. (2019). Improving properties of
thermoplastic starch films by incorporating active extracts and cellulose fibres isolated
from rice or coffee husk. Food Packaging and Shelf Life, 22(11), 1-10.
https://doi.org/10.1016/j.fpsl.2019.100383

Contreras-Lopez, E., Castafieda-Ovando, A., Jaimez-Ordaz, J., del Socorro Cruz-Cansino, N.,

Gonzalez-Olivares, L. G., Rodriguez-Martinez, J. S., & Ramirez-Godinez, J. (2020).
Release of antioxidant compounds of Zingiber officinale by ultrasound-assisted

159



aqueous extraction and evaluation of their in vitro bioaccessibility. Applied Sciences
(Switzerland), 10(14), 1-12. https://doi.org/10.3390/APP10144987

Corciova, A., Matei, D., & Ivanescu, B. (2017). Medicinal herbs as possible sources of anti-
inflammatory products. Balneo Research Journal, 8(4), 231-241.
https://doi.org/10.12680/balneo.2017.157

Dagne, E. (1996). Review of the chemistry of aloes of Africa. Bulletin of the Chemical Society
of Ethiopia, 10(1), 89-103.

Dang, L., Li, X., Guo, S., & Du, H. (2022). The Enhancement Effects of Forsythoside E on
Serum Albumin Fluorescence Under Simulated Physiological Conditions.
Spectroscopy, 37(5), 20-27.
https://cdn.sanity.io/files/Ovv8moc6/spectroscopy/159071300a0c187412192769310e96
db16734772.pdf

Davoodi, M. N., Milani, J. M., & Farahmandfar, R. (2021). Preparation and characterization of
a novel biodegradable film based on sulfated polysaccharide extracted from seaweed
Ulva intestinalis. Food Science and Nutrition, 9(8), 4108-4116.
https://doi.org/10.1002/fsn3.2370

De Carli, C., Aylanc, V., Mouffok, K. M., Santamaria-Echart, A., Barreiro, F., Tomas, A.,
Pereira, C., Rodrigues, P., Vilas-Boas, M., & Falcdo, S. I. (2022). Production of
chitosan-based biodegradable active films using bio-waste enriched with polyphenol
propolis extract envisaging food packaging applications. International Journal of
Biological Macromolecules, 213, 486-497.
https://doi.org/10.1016/J.1JBIOMAC.2022.05.155

de Lima, R. M. T., dos Reis, A. C., de Menezes, A. A. P. M., Santos, J. V. de O., Filho, J. W. G.
de O., Ferreira, J. R. de O., de Alencar, M. V. O. B., da Mata, A. M. O. F., Khan, I. N.,
Islam, A., Uddin, S. J., Ali, E. S., Islam, M. T., Tripathi, S., Mishra, S. K., Mubarak, M.
S., & Melo-Cavalcante, A. A. de C. (2018). Protective and therapeutic potential of
ginger (Zingiber officinale) extract and [6]-gingerol in cancer: A comprehensive
review. Phytotherapy Research, 32(10), 1885-1907. https://doi.org/10.1002/ptr.6134

Desrosier, N. W., & Singh, R. P. (2018). Food preservation | Definition, Importance, &
Methods | Britannica. https://www.britannica.com/topic/food-preservation

Dobrinas, S., Soceanu, A., Popescu, V., Popovici, I. C., & Jitariu, D. (2021). Relationship
between Total Phenolic Content , Antioxidant Capacity , Fe and Cu Content from Tea
Plant Samples at Different Brewing Times. Processes, 9, 1-11.
https://doi.org/https://doi.org/10.3390/pr9081311

Dong, Z., Lu, X., Tong, X., Dong, Y., Tang, L., & Liu, M. (2017). Forsythiae Fructus: A review
on its phytochemistry, quality control, pharmacology and pharmacokinetics. Molecules,
22(9), 1-49. https://doi.org/10.3390/molecules22091466

Dutta, D., & Sit, N. (2022). Application of natural extracts as active ingredient in biopolymer
based packaging systems. Journal of Food Science and Technology, 1-15.
https://doi.org/10.1007/S13197-022-05474-5

Eltabakh, M., Kassab, H., Badawy, W., Abdin, M., & Abdelhady, S. (2022). Active Bio-
composite Sodium Alginate/Maltodextrin Packaging Films for Food Containing Azolla

160



pinnata Leaves Extract as Natural Antioxidant. Journal of Polymers and the
Environment, 30(4), 1355-1365. https://doi.org/10.1007/s10924-021-02287-z

EnsolBio. (2016). Natural Sources.
https://mall.ensolbio.com/us/?menuType=community&b_code=SOURCES&.rder_sci=
asc&mode=dataL ist&page=2

Ertekin, C., & Firat, M. Z. (2017). A comprehensive review of thin-layer drying models used in
agricultural products. Critical Reviews in Food Science and Nutrition, 57(4), 701-717.
https://doi.org/10.1080/10408398.2014.910493

Esfahani, A., Mohammadi Nafchi, A., Baghaei, H., & Nouri, L. (2022). Fabrication and
characterization of a smart film based on cassava starch and pomegranate peel powder
for monitoring lamb meat freshness. Food Science and Nutrition, 10(10), 3293-3301.
https://doi.org/10.1002/fsn3.2918

Fan, C., Sun, X., Wang, X., & Yu, H. (2023). Therapeutic potential of the chemical
composition of Dendrobium nobile Lindl. Frontiers in Pharmacology, 14(July).
https://doi.org/10.3389/fphar.2023.1163830

Farhan, A., & Hani, N. M. (2017). Characterization of edible packaging films based on semi-
refined kappa-carrageenan plasticized with glycerol and sorbitol. Food Hydrocolloids,
64, 48-58. https://doi.org/10.1016/J.FOODHYD.2016.10.034

Farhan, A., & Hani, N. M. (2020). Active edible films based on semi-refined k-carrageenan:
Antioxidant and color properties and application in chicken breast packaging. Food
Packaging and Shelf Life, 24, 1-8. https://doi.org/10.1016/j.fps|.2020.100476

Farombi, E. O., Ajayi, B. O., & Adedara, I. A. (2020). 6-Gingerol delays tumorigenesis in
benzo[a]pyrene and dextran sulphate sodium-induced colorectal cancer in mice. Food
and Chemical Toxicology, 142, 111483. https://doi.org/10.1016/j.fct.2020.111483

Feng, J. Q., Zhang, R. J., & Zhao, W. M. (2008). Novel bibenzyl derivatives from the tubers of
Bletilla striata. Helvetica Chimica Acta, 91(3), 520-525.
https://doi.org/10.1002/hlca.200890056

Filipovi¢, V. S., Filipovi¢, J. S., Petkovi¢, M. M., Filipovi¢, 1. B., Mileti¢, N. M., Djurovi¢, L.
B., & Lukyanov, A. D. (2022). Modelling Convective Thin-Layer Drying of Carrot
Slices and Quality Parameters. Thermal Science, 26(3), 2187-2198.
https://doi.org/10.2298/TSCI1210422285F

Filippone, P. T. (2020, July 30). Ginger: How Is It Used and What Are Its Benefits?
https://www.thespruceeats.com/ginger-recipes-and-cooking-tips-1807768

Flores, Y., Pelegrin, C. J., Ramos, M., Jiménez, A., & Garrigés, M. C. (2021). Use of herbs and
their bioactive compounds in active food packaging. In Aromatic Herbs in Food (Issue
July). https://doi.org/10.1016/b978-0-12-822716-9.00009-3

Galanakis, C. M., Goulas, V., Tsakona, S., Manganaris, G. A., & Gekas, V. (2013). A
knowledge base for the recovery of natural phenols with different solvents.
International Journal of Food Properties, 16(2), 382—-396.
https://doi.org/10.1080/10942912.2010.522750

161



Galvéo, M. A. M., Arruda, A. O. de, Bezerra, I. C. F., Ferreira, M. R. A., & Soares, L. A. L.
(2018). Evaluation of the Folin-Ciocalteu Method and Quantification of Total Tannins
in Stem Barks and Pods from Libidibia ferrea (Mart. ex Tul) L. P. Queiroz. Brazilian
Archives of Biology and Technology, 61, 1-20. https://doi.org/10.1590/1678-4324-
2018170586

Gan, H., Charters, E., Driscoll, R., & Srzednicki, G. (2017). Effects of drying and blanching on
the retention of bioactive compounds in ginger and turmeric. Horticulturae, 3(1).
https://doi.org/10.3390/horticulturae3010013

Gan, Z., Liang, Z., Chen, X., Wen, X., Wang, Y., Li, M., & Ni, Y. (2016). Separation and
preparation of 6-gingerol from molecular distillation residue of Yunnan ginger
rhizomes by high-speed counter-current chromatography and the antioxidant activity of
ginger oils in vitro. Journal of Chromatography B: Analytical Technologies in the
Biomedical and Life Sciences, 1011, 99-107.
https://doi.org/10.1016/j.jchromb.2015.12.051

Gao, Y. L., & Ju, X. R. (2008). Exploiting the combined effects of high pressure and moderate
heat with nisin on inactivation of Clostridium botulinum spores. Journal of
Microbiological Methods, 72(1), 20-28. https://doi.org/10.1016/j.mimet.2007.11.003

Gasa, S., Sibanda, S., Workneh, T. S., Laing, M., & Kassim, A. (2022). Thin-layer modelling of
sweet potato slices drying under naturally-ventilated warm air by solar-venturi dryer.
Heliyon, 1-11. https://doi.org/10.1016/j.heliyon.2022.e08949

Geankoplis, C. J. (2014). Chapter 9.Drying of Process Materials. In Transport Processes &
Separation Process Principles (Includes Unit Operations) (Fourth, pp. 559-618).
Pearson.

Gertler, M. S. (2003). Tacit knowledge and the economic geography of context, or the
undefinable tacitness of being (there). Journal of Economic Geography, 3(1), 75-99.
https://doi.org/10.1093/jeg/3.1.75

Ghadiri Alamdari, N., Salmasi, S., & Almasi, H. (2021). Tomato Seed Mucilage as a New
Source of Biodegradable Film-Forming Material: Effect of Glycerol and Cellulose
Nanofibers on the Characteristics of Resultant Films. Food and Bioprocess Technology,
14(12), 2380-2400. https://doi.org/10.1007/s11947-021-02734-8

Ghafoor, K., Al Juhaimi, F., Ozcan, M. M., Uslu, N., Babiker, E. E., & Mohamed Ahmed, I. A.
(2020). Total phenolics, total carotenoids, individual phenolics and antioxidant activity
of ginger (Zingiber officinale) rhizome as affected by drying methods. Lwt, 126, 1-7.
https://doi.org/10.1016/j.Iwt.2020.109354

Ghasemzadeh, A., Jaafar, H. Z. E., Baghdadi, A., & Tayebi-Meigooni, A. (2018). Formation of
6-, 8- and 10-shogaol in ginger through application of different drying methods: Altered
antioxidant and antimicrobial activity. Molecules, 23(7), 1-12.
https://doi.org/10.3390/molecules23071646

Ghasemzadeh, A., Jaafar, H. Z. E., & Rahmat, A. (2015). Optimization protocol for the
extraction of 6-gingerol and 6-shogaol from Zingiber officinale var. rubrum Theilade
and improving antioxidant and anticancer activity using response surface methodology.
BMC Complementary and Alternative Medicine, 15(1), 1-10.
https://doi.org/10.1186/S12906-015-0718-0

162



Ghasemzadeh, A., Jaafar, H. Z. E., & Rahmat, A. (2016a). Changes in antioxidant and
antibacterial activities as well as phytochemical constituents associated with ginger
storage and polyphenol oxidase activity. BMC Complementary and Alternative
Medicine (2016), 1-11. https://doi.org/10.1186/s12906-016-1352-1

Ghasemzadeh, A., Jaafar, H. Z. E., & Rahmat, A. (2016b). Variation of the phytochemical
constituents and antioxidant activities of Zingiber officinale var. rubrum Theilade
associated with different drying methods and polyphenol oxidase activity. Molecules,
21(6), 1-12. https://doi.org/10.3390/molecules21060780

Ghimire, A., Basnet, S., Poudel, R., & Ghimire, A. (2021). Mathematical modeling of thin layer
microwave drying of Jaya fish (Aspidoparia jaya). Food Science and Technology
International, 27(6), 508-516. https://doi.org/10.1177/1082013220969353

Giacometti, J., Bursa¢ Kovacevié, D., Putnik, P., Gabri¢, D., Bilusi¢, T., Kresi¢, G., Stuli¢, V.,
Barba, F. J., Chemat, F., Barbosa-Canovas, G., & Rezek Jambrak, A. (2018). Extraction
of bioactive compounds and essential oils from mediterranean herbs by conventional
and green innovative techniques: A review. Food Research International, 113, 245-
262. https://doi.org/10.1016/j.foodres.2018.06.036

Giannakas, A. E., Salmas, C. E., Moschovas, D., Zaharioudakis, K., Georgopoulos, S.,
Asimakopoulos, G., Aktypis, A., Proestos, C., Karakassides, A., Avgeropoulos, A.,
Zafeiropoulos, N. E., & Nychas, G. J. (2022). The Increase of Soft Cheese Shelf-Life
Packaged with Edible Films Based on Novel Hybrid Nanostructures. Gels, 8(9), 1-22.
https://doi.org/10.3390/gels8090539

Giovanna, S., Manitto, P., Monti, D., & Lianza, F. (1990). Feroxidin, a Novel 1-Methyltetralin
Derivative Isolated from Cape Aloe. Tetrahedron Letters, 222(21), 3077-3080.

Girisa, S., Saikia, Q., Bordoloi, D., Banik, K., Monisha, J., Daimary, U. D., Verma, E., Ahn, K.
S., & Kunnumakkara, A. B. (2021). Xanthohumol from Hop: Hope for cancer
prevention and treatment. In IUBMB Life (Vol. 73, Issue 8, pp. 1016-1044).
https://doi.org/10.1002/iub.2522

Gornicki, K., Kaleta, A., & Choinska, A. (2020). Suitable model for thin-layer drying of root
vegetables and onion. In International Agrophysics (Vol. 34, Issue 1, pp. 79-86).
https://doi.org/10.31545/intagr/115190

Glimiisay, 0. A., Borazan, A. A., Ercal, N., & Demirkol, O. (2015). Drying effects on the
antioxidant properties of tomatoes and ginger. Food Chemistry, 173, 156-162.
https://doi.org/10.1016/j.foodchem.2014.09.162

Guo, J. B., Fan, Y., Zhang, W. J., Wu, H., Du, L. M., & Chang, Y. X. (2017). Extraction of
gingerols and shogaols from ginger (Zingiber officinale Roscoe) through microwave
technique using ionic liquids. Journal of Food Composition and Analysis, 62, 35-42.
https://doi.org/10.1016/J.JFCA.2017.04.014

Hai, H. D. (2015). Zingiber Officinale Ginger: The Worldwide Vegetables.
http://theworldwidevegetables.weebly.com/zingiber-officinale-ginger.html

Hamid, K. H. A, Saupy, N. A. Z. M., Zain, N. M., Mudalip, S. K. A., Shaarani, S. M., &
Azman, N. A. M. (2018). Development and characterization of semi-refined
carrageenan (SRC) films from Eucheuma cottonii incorporated with glycerol and a-

163



tocopherol for active food packaging application. IOP Conference Series: Materials
Science and Engineering, 458(1). https://doi.org/10.1088/1757-899X/458/1/012022

Hanafi, Foliatini, Setyawati, S. R., & Rochaeni, H. (2018). Biodegradable poly(lactic acid)
based food packaging incorporated with antioxidant from extract of several plants. In
Asian Journal of Chemistry (Vol. 30, Issue 3, pp. 541-545).
https://doi.org/10.14233/ajchem.2018.20961

Hardianti, B., Umeyama, L., Li, F., Yokoyama, S., & Hayakawa, Y. (2020). Anti-inflammatory
compounds moracin O and P from Morus alba Linn. (Sohakuhi) target the NF-xB
pathway. Molecular Medicine Reports, 22(6), 5385-5391.
https://doi.org/10.3892/mmr.2020.11615

Hardoyono, F., Windhani, K., Sambodo, H., & Pudjianto, H. (2019). Analysis of volatile
compounds of spices grown in Banyumas District, Jawa Tengah, Indonesia using solid
phase microextraction-gas chromatography mass spectrometry. Malaysian Journal of
Analytical Sciences, 23(6), 963-979. https://doi.org/10.17576/mjas-2019-2306-05

Harini, K., Chandra Mohan, C., Ramya, K., Karthikeyan, S., & Sukumar, M. (2018). Effect of
Punica granatum peel extracts on antimicrobial properties in Walnut shell cellulose
reinforced Bio-thermoplastic starch films from cashew nut shells. Carbohydrate
Polymers, 184, 231-242. https://doi.org/10.1016/J.CARBPOL.2017.12.072

Haron, N. S., Zakaria, J. H., & Mohideen Batcha, M. F. (2017). Recent advances in fluidized
bed drying. IOP Conference Series: Materials Science and Engineering, 243(1), 1-7.
https://doi.org/10.1088/1757-899X/243/1/012038

Hasibuan, R., & Bairuni, M. (2018). Mathematical modeling of drying kinetics of ginger slices.
AIP Conference Proceedings, 1977, 1-7. https://doi.org/10.1063/1.5042903

Hassan, I. H., Pham, H. N. T., & Nguyen, T. H. (2021). Optimization of ultrasound-assisted
extraction conditions for phenolics, antioxidant, and tyrosinase inhibitory activities of
Vietnamese brown seaweed (Padina australis). Journal of Food Processing and
Preservation, 45(5), 1-15. https://doi.org/10.1111/jfpp.15386

Hernandez, D. F., Cervantes, E. L., Luna-Vital, D. A., & Mojica, L. (2020). Food-derived
bioactive compounds with anti-aging potential for nutricosmetic and cosmeceutical
products. Critical Reviews in Food Science and Nutrition, 61(22), 3740-3755.
https://doi.org/10.1080/10408398.2020.1805407

Hosnan, M. A. (2019). Anim Agro Technology: Halia Bentong - Tinjauan Teknikal.
http://animhosnan.blogspot.com/2019/02/halia-bentong-tinjauan-tenikal.htmi

Hua, X., Yang, Q., Zhang, W., Dong, Z., Yu, S., Schwarz, S., & Liu, S. (2018). Antibacterial
activity and mechanism of action of aspidinol against multi-drug-resistant methicillin-
resistant Staphylococcus aureus. Frontiers in Pharmacology, 9(JUN), 1-12.
https://doi.org/10.3389/fphar.2018.00619

Huyen, T. T., & Quoc, L. P. T. (2020). Optimization of microwave-assisted extraction of
phenolic compounds from ginger (Zingiber officinale Rosc.) using response surface
methodology. Herba Polonica, 66(2), 19-27. https://doi.org/10.2478/HEPO-2020-0007

Hwang, Y. H., Kim, T., Kim, R., & Ha, H. (2018). The natural product 6-gingerol inhibits

164



inflammation-associated osteoclast differentiation via reduction of prostaglandin E2
levels. International Journal of Molecular Sciences, 19(7), 1-9.
https://doi.org/10.3390/ijms19072068

Ikechukwu, G. A., Mallik, S., Njoku, J. E. E., & Depriver, J. (2020). Experimental analysis of
thin layer drying of ginger rhizome in convective environment. Advances in Science,
Technology and Engineering Systems, 5(6), 1132-1142.
https://doi.org/10.25046/AJ0506137

Ili Balgis, A. M., Nor Khaizura, M. A. R., Russly, A. R., & Nur Hanani, Z. A. (2017). Effects
of plasticizers on the physicochemical properties of kappa-carrageenan films extracted
from Eucheuma cottonii. International Journal of Biological Macromolecules, 103,
721-732. https://doi.org/10.1016/J.1JBIOMAC.2017.05.105

Imakura, Y., Kobayashi, S., & Mima, A. (1985). Bitter phenyl propanoid glycosides from
campsis chinensis. Phytochemistry, 24(1), 139-146. https://doi.org/10.1016/S0031-
9422(00)80823-7

Inyang, U. E., Oboh, I. O., & Etuk, B. R. (2018). Kinetic Models for Drying Techniques—Food
Materials. Advances in Chemical Engineering and Science, 8(2), 27—48.
https://doi.org/10.4236/aces.2018.82003

Irawan, A., Barleany, D. R., Jayanudin, Yulvianti, M., Maulana, R. C., & Fitriani, L. Y. (2019).
Chitosan active films containing red ginger extract for shelf-life extention and quality
retention of milkfish (chanos chanos). AIP Conference Proceedings, 2085, 1-12.
https://doi.org/10.1063/1.5095010

Isleroglu, H., & Turker, 1. (2022). Ultrasonic-assisted extraction and thermal stability of
phytochemicals from fenugreek leaves. Journal of Applied Research on Medicinal and
Aromatic Plants, 30, 1-12. https://doi.org/10.1016/j.jarmap.2022.100390

Ivanovi¢, M., Makoter, K., & Razborsek, M. 1. (2021). Comparative study of chemical
composition and antioxidant activity of essential oils and crude extracts of four
characteristic zingiberaceae herbs. In Plants (Vol. 10, Issue 3, pp. 1-20).
https://doi.org/10.3390/plants10030501

Izli, N., & Polat, A. (2019). Effect of convective and microwave methods on drying
characteristics, color, rehydration and microstructure properties of ginger. Food Science
and Technology, 39(3), 652-659. https://doi.org/10.1590/FST.04518

Jahan, 1., Erci, F., Cakir-Koc, R., & Isildak, I. (2020). Microwave-irradiated green synthesis of
metallic silver and copper nanoparticles using fresh ginger (Zingiber officinale)
rhizome extract and evaluation of their antibacterial potentials and cytotoxicity.
Inorganic and Nano-Metal Chemistry, 51(5), 722—732.
https://doi.org/10.1080/24701556.2020.1808017

Jancikova, S., Dordevic, D., Tesikova, K., Antonic, B., & Tremlova, B. (2021). Active edible
films fortified with natural extracts: Case study with fresh-cut apple pieces.
Membranes, 11(9), 1-14. https://doi.org/10.3390/membranes11090684

Jiang, H., Zhang, M., & Adhikari, B. (2013). Fruit and vegetable powders. In Handbook of

Food Powders: Processes and Properties (pp. 532-552). Woodhead Publishing.
https://doi.org/10.1533/9780857098672.3.532

165



Joshi, D., Srivastav, S. K., Belemkar, S., & Dixit, V. A. (2017). Zingiber officinale and 6-
gingerol alleviate liver and kidney dysfunctions and oxidative stress induced by
mercuric chloride in male rats: A protective approach. Biomedicine and
Pharmacotherapy, 91, 645-655. https://doi.org/10.1016/j.biopha.2017.04.108

Jung, M. Y., Lee, M. K., Park, H. J., Oh, E. B., Shin, J. Y., Park, J. S., Jung, S. Y.,Oh,J. H., &
Choi, D. S. (2018). Heat-induced conversion of gingerols to shogaols in ginger as
affected by heat type (dry or moist heat), sample type (fresh or dried), temperature and
time. Food Science and Biotechnology, 27(3), 687-693.
https://doi.org/10.1007/s10068-017-0301-1

Kamble, M. G., Singh, A., Kumar, N., Dhenge, R. V, Rinaldi, M., & Chinchkar, A. V. (2022).
Semi-Empirical Mathematical Modeling, Energy and Exergy Analysis, and Textural
Characteristics of Convectively Dried Plantain Banana Slices. Foods, 11, 1-19.

Kashyap, P., Riar, C. S., & Jindal, N. (2021). Optimization of ultrasound assisted extraction of
polyphenols from Meghalayan cherry fruit (Prunus nepalensis) using response surface
methodology (RSM) and artificial neural network (ANN) approach. Journal of Food
Measurement and Characterization, 15(1), 119-133. https://doi.org/10.1007/s11694-
020-00611-0

Kaur, S., Panesar, P. S., & Chopra, H. K. (2021). Standardization of ultrasound-assisted
extraction of bioactive compounds from kinnow mandarin peel. Biomass Conversion
and Biorefinery, 0123456789. https://doi.org/10.1007/s13399-021-01674-9

Khan, I., Mohanta, T. K., lhsan, N., Halim, S. A., Khan, A., Rehman, N. U., Khan, F., Khalid,
A., Abdalla, A. N., Karim, N., & Al-Harrasi, A. (2023). Antiamnesic Effects of
Feralolide Isolated from Aloe vera Resin Miller against Learning Impairments Induced
in Mice. Antioxidants, 12(1), 1-18. https://doi.org/10.3390/antiox12010161

Khojah, S. M. (2020). Bio-based Coating from Fish Gelatin, K-Carrageenan and Extract of
Pomegranate Peels for Maintaining the Overall Qualities of Fish Fillet. Journal of
Aquatic Food Product Technology, 29(8), 810-822.
https://doi.org/10.1080/10498850.2020.1718261

Kim, H. R., & Eom, Y. B. (2021). Antifungal and anti-biofilm effects of 6-shogaol against
Candida auris. Journal of Applied Microbiology, 130(4), 1142-1153.
https://doi.org/10.1111/jam.14870

Kim, Ha Rim, Noh, E. M., & Kim, S. Y. (2023). Anti-inflammatory effect and signaling
mechanism of 8-shogaol and 10-shogaol in a dextran sodium sulfate-induced colitis
mouse model. Heliyon, 9(1), 1-11. https://doi.org/10.1016/j.heliyon.2022.e12778

Kiyama, R. (2020). Nutritional implications of ginger: chemistry, biological activities and
signaling pathways. Journal of Nutritional Biochemistry, 86, 1-39.
https://doi.org/10.1016/j.jnutbio.2020.108486

Koc, G. C. (2020). Determination of the Drying Kinetics and Energy Efficiency of Red Pepper
(Capsicum Annuum L.) Using Different Drying Methods and Microwave Finish
Drying. Latin American Applied Research, 50(4), 299-307.
https://doi.org/10.52292/j.1aar.2020.484

Kohli, D., Shahi, N. C., & Kumar, A. (2018). Drying kinetics and activation energy of

166



Asparagus root (Asparagus racemosus Wild.) for different methods of drying. Current
Research in Nutrition and Food Science, 6(1), 191-202.
https://doi.org/10.12944/CRNFSJ.6.1.22

Kola, V., & Carvalho, I. S. (2023). Plant extracts as additives in biodegradable films and
coatings in active food packaging. Food Bioscience, 54(June), 102860.
https://doi.org/10.1016/j.fbi0.2023.102860

Koo, H. J., McDowell, E. T., Ma, X., Greer, K. A., Kapteyn, J., Xie, Z., Descour, A., Kim, H.
R., Yu, Y., Kudrna, D., Wing, R. A., Soderlund, C. A., & Gang, D. R. (2013). Ginger
and turmeric expressed sequence tags identify signature genes for rhizome identity and
development and the biosynthesis of curcuminoids, gingerols and terpenoids. BMC
Plant Biology, 13(1). https://doi.org/10.1186/1471-2229-13-27

Kou, X., Ke, Y., Wang, X., Rahman, M. R. T., Xie, Y., Chen, S., & Wang, H. (2018).
Simultaneous extraction of hydrophobic and hydrophilic bioactive compounds from
ginger (Zingiber officinale Roscoe). Food Chemistry, 257, 223-229.
https://doi.org/10.1016/j.foodchem.2018.02.125

Kou, X., Li, X., Rahman, M. R. T., Yan, M., Huang, H., Wang, H., & Su, Y. (2017). Efficient
dehydration of 6-gingerol to 6-shogaol catalyzed by an acidic ionic liquid under
ultrasound irradiation. Food Chemistry, 215, 193-199.
https://doi.org/10.1016/j.foodchem.2016.07.106

Kriiger, S., Bergin, A., & Morlock, G. E. (2018). Effect-directed analysis of ginger (Zingiber
officinale) and its food products, and quantification of bioactive compounds via high-
performance thin-layer chromatography and mass spectrometry. Food Chemistry, 243,
258-268. https://doi.org/10.1016/j.foodchem.2017.09.095

Kumar, R., Rai, B., & Kumar, G. (2019). A Simple Approach for the Synthesis of Cellulose
Nanofiber Reinforced Chitosan/PVP Bio Nanocomposite Film for Packaging. Journal
of Polymers and the Environment, 27(12), 2963-2973. https://doi.org/10.1007/s10924-
019-01588-8

Kumara M, Mr, S., & Pa, N. (2017). 6-Gingerol is the most Potent Anticancerous Compound in
Ginger (Zingiber officinale Rosc.). Journal of Developing Drugs, 6(1), 1-6.
https://doi.org/10.4172/2329-6631.1000167

Kurniasari, H., David, W., Cempaka, L., & Ardiansyah. (2022). Effects of drying techniques on
bioactivity of ginger (Zingiber officinale): A meta-analysis investigation. AIMS
Agriculture and Food, 7(2), 197-211. https://doi.org/10.3934/agrfood.2022013

Kyuban-cho, K. (1991). Blestrianol A, B and C, Biphenanthrenes from Bletilla Striata.
Phytochemistry, 30(8), 2733-2735.

Lahiri, D., Nag, M., Dey, S., Dutta, B., Dash, S., & Ray, R. R. (2021). Phytocompounds of
Curcuma longa extract are more effective against bacterial biofilm than pure curcumin
only: An in-vitro and in-silico analysis. Kuwait Journal of Science, 48(2), 1-14.
https://doi.org/10.48129/kjs.v48i2.8310

Lam, Y., Ng, T. B, Yao, R. M., Shi, J., Xu, K., Sze, S. C. W., & Zhang, K. Y. (2015).

Evaluation of chemical constituents and important mechanism of pharmacological
biology in Dendrobium plants. Evidence-Based Complementary and Alternative

167



Medicine, 2015. https://doi.org/10.1155/2015/841752

Lasano, N. F., Rahmat, A., Ramli, N. S., & Abu Bakar, M. F. (2018). Effect of oven and
microwave drying on polyphenols content and antioxidant capacity of herbal tea from
strobilanthes crispus leaves. Asian Journal of Pharmaceutical and Clinical Research,
11(6), 363-368. https://doi.org/10.22159/ajpcr.2018.v11i6.24660

Lechner, J. F., & Stoner, G. D. (2019). Gingers and their purified components as cancer
chemopreventative agents. Molecules, 24(16), 1-27.
https://doi.org/10.3390/molecules24162859

Lee, C. K, Lu, C. K,, Kuo, Y. H., Chen, J. Z., & Sun, G. Z. (2004). New prenylated flavones
from the roots of Ficus beecheyana. Journal of the Chinese Chemical Society, 51(2),
437-441. https://doi.org/10.1002/jccs.200400067

Lee, J. H., Kim, Y. G., Choi, P., Ham, J., Park, J. G., & Lee, J. (2018). Antibiofilm and
antivirulence activities of 6-gingerol and 6-shogaol against candida albicans due to
hyphal inhibition. Frontiers in Cellular and Infection Microbiology, 8, 1-10.
https://doi.org/10.3389/fcimb.2018.00299

Lei, L., Wan, K., Zhang, L., Cong, M., Wang, Y., Fu, Y., Wang, L., & Ren, L. (2022). Practical
application effect of bionic design replicating from dry lotus leaves surface based on
carboxymethyl chitosan incorporated black carrot powder on fried shrimp. Materials
Today Communications, 33, 1-8. https://doi.org/10.1016/j.mtcomm.2022.104673

Li, L. L., Cui, Y., Guo, X.-H., Ma, K., Tian, P., Feng, J., & Wang, J.-M. (2019).
Pharmacokinetics and Tissue Distribution of Gingerols and Shogaols from Ginger
(Zingiber officinale Rosc.) in Rats by UPLC-Q-Exactive-HRMS. Molecules, 24(3),
512. https://doi.org/10.3390/molecules24030512

Li, M., Tian, X., Jin, R., & Li, D. (2018). Preparation and characterization of nanocomposite
films containing starch and cellulose nanofibers. Industrial Crops and Products,
123(March), 654-660. https://doi.org/10.1016/j.indcrop.2018.07.043

Li, T., Park, M. H., Kim, M. J., Ryu, B. M., Kim, M. J., & Moon, G. S. (2008). Tachioside, an
antioxidative phenolic glycoside from bamboo species. In Food Science and
Biotechnology (Vol. 17, Issue 6, pp. 1376-1378).

Li, Y., Hong, Y., Han, Y., Wang, Y., & Xia, L. (2016). Chemical characterization and
antioxidant activities comparison in fresh, dried, stir-frying and carbonized ginger.
Journal of Chromatography B: Analytical Technologies in the Biomedical and Life
Sciences, 1011, 223-232. https://doi.org/10.1016/j.jchromb.2016.01.009

Li, Z. L. (2017). Drying ginger and preserving 6-gingerol content [The University of New
South Wales].
http://unsworks.unsw.edu.au/fapi/datastream/unsworks:45630/SOURCEQ2?view=true

Lim, M. S. (2019). Proximate Composition, Phytochemical Analysis and In Vitro Antioxidant
Potentials of Zingbier Officinale Roscoe Varieties. Tunku Abdul Rahman University
College.

Lin, Y., Li, Y., Zeng, Y., Tian, B., Qu, X., Yuan, Q., & Song, Y. (2021). Pharmacology,
Toxicity, Bioavailability, and Formulation of Magnolol: An Update. Frontiers in

168



Pharmacology, 12(March). https://doi.org/10.3389/fphar.2021.632767

Liu, H., Yang, L., Wan, C., Li, Z., Yan, G., Han, Y., Sun, H., & Wang, X. (2022). Exploring
potential mechanism of ciwujia tablets for insomnia by UPLC-Q-TOF-MS/MS,
network pharmacology, and experimental validation. Frontiers in Pharmacology,
13(August), 1-20. https://doi.org/10.3389/fphar.2022.990996

Liu, J., Liu, S., Wu, Q., Gu, Y., Kan, J., & Jin, C. (2017). Effect of protocatechuic acid
incorporation on the physical, mechanical, structural and antioxidant properties of
chitosan film. Food Hydrocolloids, 73, 90-100.
https://doi.org/10.1016/j.foodhyd.2017.06.035

Liu, Y., Zhang, X., Li, C., Qin, Y., Xiao, L., & Liu, J. (2020). Comparison of the structural,
physical and functional properties of k-carrageenan films incorporated with
pomegranate flesh and peel extracts. International Journal of Biological
Macromolecules, 147, 1076-1088. https://doi.org/10.1016/j.ijbiomac.2019.10.075

Llano, S. M., Gémez, A. M., & Duarte-Correa, Y. (2022). Effect of Drying Methods and
Processing Conditions on the Quality of Curcuma longa Powder. Processes, 10(4), 1-
15. https://doi.org/10.3390/pr10040702

Lopez-Quiroga, E., Prosapio, V., Peter, |, Fryer, J., Norton, . T., & Serafim Bakalis, |. (2019).
Model discrimination for drying and rehydration kinetics of freeze-dried tomatoes.
Food Process Engineering, 43(5), 1-12. https://doi.org/10.1111/jfpe.13192

Loung, C.-Y., Rasmussen, A. N., & Hoskin, D. W. (2019). The Phenolic Gingerols and
Gingerol-Derived Shogaols: Features and Properties Related to the Prevention and
Treatment of Cancer and Chronic Inflammation. In Polyphenols in Plants (pp. 395
405). Elsevier. https://doi.org/10.1016/b978-0-12-813768-0.00024-4

Lourenco, S. C., Mold&o-Martins, M., & Alves, V. D. (2019). Antioxidants of natural plant
origins: From sources to food industry applications. Molecules, 24(22), 14-16.
https://doi.org/10.3390/molecules24224132

Lu, F., Cai, H., Li, S., Xie, W., & Sun, R. (2022). The Chemical Signatures of Water Extract of
Zingiber officinale Rosc. Molecules, 27(22), 1-14.
https://doi.org/10.3390/molecules27227818

Luzi, F., Pannucci, E., Santi, L., Kenny, J. M., Torre, L., Bernini, R., & Puglia, D. (2019).
Gallic acid and quercetin as intelligent and active ingredients in poly(vinyl alcohol)
films for food packaging. Polymers, 11(12), 1-20.
https://doi.org/10.3390/polym11121999

Majumder, P. L., & Ghosal (Née Chatterjee), S. (1993). Two stilbenoids from the orchid
arundina bambusifolia. Phytochemistry, 35(1), 205-208. https://doi.org/10.1016/S0031-
9422(00)90535-1

Makanjuola, S. A., & Enujiugha, V. N. (2018). Modelling and prediction of selected antioxidant
properties of ethanolic ginger extract. Journal of Food Measurement and
Characterization, 12(2), 1413-1419. https://doi.org/10.1007/S11694-018-9756-X

Makarichian, A., Amiri Chayjan, R., Ahmadi, E., & Mohtasebi, S. S. (2021). Assessment the
influence of different drying methods and pre-storage periods on garlic (Allium

169



Sativum L.) aroma using electronic nose. Food and Bioproducts Processing, 127, 198—
211. https://doi.org/10.1016/j.fbp.2021.02.016

Mao, Q. Q., Xu, X. Y., Cao, S. Y., Gan, R. Y., Corke, H., Beta, T., & Li, H. Bin. (2019).
Bioactive compounds and bioactivities of ginger (zingiber officinale roscoe). Foods,
8(6), 1-21. https://doi.org/10.3390/foods8060185

Marzlan, A. A., Muhialdin, B. J., Zainal Abedin, N. H., Mohammed, N. K., Abadl, M. M. T.,
Mohd Roby, B. H., & Meor Hussin, A. S. (2020). Optimized supercritical CO2
extraction conditions on yield and quality of torch ginger (Etlingera elatior (Jack) R.M.
Smith) inflorescence essential oil. Industrial Crops and Products, 154, 1-12.
https://doi.org/10.1016/J.INDCROP.2020.112581

Medina-Torres, N., Ayora-Talavera, T., Espinosa-Andrews, H., Sanchez-Contreras, A., &
Pacheco, N. (2017). Ultrasound assisted extraction for the recovery of phenolic
compounds from vegetable sources. Agronomy, 7(3), 1-19.
https://doi.org/10.3390/agronomy7030047

Mehta, N., S, J., Kumar, P., Verma, A. K., Umaraw, P., Khatkar, S. K., Khatkar, A. B., Pathak,
D., Kaka, U., & Sazili, A. Q. (2022). Ultrasound-Assisted Extraction and the
Encapsulation of Bioactive Components for Food Applications. Foods, 11(19), 1-35.
https://doi.org/10.3390/foods11192973

Menon, V., Elgharib, M., El-awady, R., & Saleh, E. (2021). Ginger: From serving table to
salient therapy. Food Bioscience, 41, 1-10. https://doi.org/10.1016/j.fbi0.2021.100934

Mi, H. bo, Guo, X., & Li, J. rong. (2016). Effect of 6-gingerol as natural antioxidant on the lipid
oxidation in red drum fillets during refrigerated storage. LWT - Food Science and
Technology, 74, 70-76. https://doi.org/10.1016/j.lwt.2016.07.029

Midilli, A., Kucuk, H., & Yapar, Z. (2002). A new model for single-layer drying. Drying
Technology, 20(7), 1503-1513. https://doi.org/10.1081/DRT-120005864

Mitkowska-Leyck, K., Filipek, B., & Strzelecka, H. (2002). Pharmacological effects of
lavandulifolioside from Leonurus cardiaca. Journal of Ethnopharmacology, 80(1), 85—
90. https://doi.org/10.1016/S0378-8741(02)00016-8

Mir, S. A, Dar, B. N., Wani, A. A., & Shah, M. A. (2018). Effect of plant extracts on the
techno-functional properties of biodegradable packaging films. Trends in Food Science
and Technology, 80, 141-154. https://doi.org/10.1016/j.tifs.2018.08.004

Mittraphab, A., Muangnoi, C., Likhitwitayawuid, K., Rojsitthisak, P., & Sritularak, B. (2016).
A new bibenzyl-phenanthrene derivative from Dendrobium signatum and its cytotoxic
activity. Natural Product Communications, 11(5), 657-659.
https://doi.org/10.1177/1934578x1601100526

Mohamed, F. F., Anhlan, D., Schéfbanker, M., Schreiber, A., Classen, N., Hensel, A., Hempel,
G., Scholz, W., Kiihn, J., Hrincius, E. R., & Ludwig, S. (2022). Hypericum perforatum
and Its Ingredients Hypericin and Pseudohypericin Demonstrate an Antiviral Activity
against SARS-CoV-2. Pharmaceuticals, 15(5). https://doi.org/10.3390/ph15050530

Mohammadi sadati, S. M., Shahgholian-Ghahfarrokhi, N., Shahrousvand, E., Mohammadi-
Rovshandeh, J., & Shahrousvand, M. (2022). Edible chitosan/cellulose nanofiber

170



nanocomposite films for potential use as food packaging. Materials Technology,
37(10), 1276-1288. https://doi.org/10.1080/10667857.2021.1934367

Mohd Sahardi, N. F. N., & Makpol, S. (2019). Ginger (Zingiber officinale Roscoe) in the
Prevention of Ageing and Degenerative Diseases: Review of Current Evidence.
Evidence-Based Complementary and Alternative Medicine, 2019, 1-14.
https://doi.org/10.1155/2019/5054395

Mohd, Y. S., Manas, M. A., Sidik, N. J., Ahmad, R., & Yaacob, A. (2015). Effects of organic
substrates on growth and yield of ginger cultivated using soilless culture. Malaysian
Applied Biology, 44(3), 63-68.

Morgan, H. W. . (2016, September 2). Ginger (Zingiber officinale).
https://chempics.wordpress.com/2016/09/02/ginger/

Motevali, A., Chayjan, R. A,, Salari, K., & Taghizadeh, A. (2016). Studying the Effect of
Different Drying Bed on Drying Characteristic of Mint Leaves. Chemical Product and
Process Modeling, 11(3), 231-239. https://doi.org/10.1515/cppm-2015-0045

Mouhoubi, K., Boulekbache-Makhlouf, L., Mehaba, W., Himed-Idir, H., & Madani, K. (2022).
Convective and microwave drying of coriander leaves: Kinetics characteristics and
modeling, phenolic contents, antioxidant activity, and principal component analysis.
Journal of Food Process Engineering, 45(1), 1-13. https://doi.org/10.1111/JFPE.13932

Mphahlele, R. R., Pathare, P. B., & Opara, U. L. (2019). Drying kinetics of pomegranate fruit
peel (cv. Wonderful). Scientific African, 5, e00145.
https://doi.org/10.1016/J.SCIAF.2019.E00145

Murphy, A., Norton, E., Montgomery, F., Jaiswal, A. K., & Jaiswal, S. (2020). Ultrasound-
assisted extraction of polyphenols from ginger (Zingiber officinale) and evaluation of
its antioxidant and antimicrobial properties. Journal of Food Chemistry and
Nanotechnology, 6(2), 88-96. https://doi.org/10.17756/jfcn.2020-088

Mustafa, I. (2017). Effects of drying methods and solvent types on antioxidant properties and
anti-inflammatory potential of two ginger varieties in Malaysia. Universiti Putra
Malaysia.

Mustafa, I., & Chin, N. L. (2023). Antioxidant Properties of Dried Ginger (Zingiber officinale
Roscoe) var. Bentong. Foods, 12(1), 1-18. https://doi.org/10.3390/foods12010178

Mustafa, I., Chin, N. L., Fakurazi, S., & Palanisamy, A. (2019). Comparison of phytochemicals,
antioxidant and anti-inflammatory properties of sun-, oven- And freeze-dried ginger
extracts. Foods, 8(10), 1-11. https://doi.org/10.3390/foods8100456

Nadi, F. (2017). Bioactive compound retention in Echium amoenum Fisch. & C. A. Mey.
petals: Effect of fluidized bed drying conditions. International Journal of Food
Properties, 20(10), 2249-2260. https://doi.org/10.1080/10942912.2016.1233436

Naz, M. Y., & Sulaiman, S. A. (2016). PTV profiling of particles motion from the top and side
of a swirling fluidized bed. Journal of Instrumentation, 11(5), 1-15.
https://doi.org/10.1088/1748-0221/11/05/P05019

Nguyen, T. T., Pham, T. B., Thao, N. P., Dang, N. H., Nguyen, V. H., Pham, V. C., Minh, C.

171



Van, Tran, Q. H., & Dat, N. T. (2018). Phenolic Constituents from Fallopia multiflora
(Thunberg) Haraldson. Journal of Chemistry, 2018, 0-5.
https://doi.org/10.1155/2018/4851439

Nile, S. H., & Park, S. W. (2015). Chromatographic analysis, antioxidant, anti-inflammatory,
and xanthine oxidase inhibitory activities of ginger extracts and its reference
compounds. Industrial Crops and Products, 70, 238-244.
https://doi.org/10.1016/j.indcrop.2015.03.033

Nisar, M. F., Khadim, M., Rafig, M., Chen, J., Yang, Y., & Wan, C. C. (2021).
Pharmacological Properties and Health Benefits of Eugenol: A Comprehensive Review.
Oxidative Medicine and Cellular Longevity, 2021.
https://doi.org/10.1155/2021/2497354

Nkengfack, A. E., Van Heerden, F. R., Fuendjiep, V., & Fomum, Z. T. (2001). Asebotin, a
dihydrochalcone glucoside from Guibourtia tessmannii. Fitoterapia, 72(7), 834-836.
https://doi.org/10.1016/S0367-326X(01)00300-8

Nomura, T., Fukai, T., Shimada, T., & Chen, I.-S. (1983). Components of Root Bark of Morus
australis. Planta Medica, 49(10), 90-94. https://doi.org/10.1055/s-2007-969822

Norra, 1., Aminah, A., & Suri, R. (2016). Effects of drying methods, solvent extraction and
particle size of Malaysian brown seaweed, Sargassum sp. on the total phenolic and free
radical scavenging activity. International Food Research Journal, 23(4), 1558-1563.

Nowak, D., & Jakubczyk, E. (2020). The freeze-drying of foods<the characteristic of the
process course and the effect of its parameters on the physical properties of food
materials. Foods, 9(10), 1-27. https://doi.org/10.3390/fo0ods9101488

Nur Hanani, Z. A., Reich, F., Tolksdorf, T., Siemen, H., & Bandick, N. (2022). Monitoring the
effect of active packaging films with silver-kaolinite using different packaging systems
on the quality of beef meat. Heliyon, 8(10), e110109.
https://doi.org/10.1016/j.heliyon.2022.e11019

Nurafifah, F., Lugman Chuah, A., & Puteri Farah Wahida, M. A. (2018). Drying of Plectranthus
amboinicus (lour) spreng leaves by using oven dryer. Engineering in Agriculture,
Environment and Food, 11(4), 239-244. https://doi.org/10.1016/J.EAEF.2018.08.002

Nurul, N. A., Abas, F., Othman, I., & Naidu, R. (2021). Diarylpentanoid (1,5-bis(4-hydroxy-3-
methoxyphenyl)-1,4-pentadiene-3-one) (MS13) Exhibits Anti-proliferative, Apoptosis
Induction and Anti-migration Properties on Androgen-independent Human Prostate
Cancer by Targeting Cell Cycle—Apoptosis and PI3K Signal. Frontiers in
Pharmacology, 12(July), 1-22. https://doi.org/10.3389/fphar.2021.707335

Olsen, N. (2018, May 28). How can antioxidants benefit our health?
https://www.medicalnewstoday.com/articles/301506

Onu Chijioke, E., Igbokwe Philomena, K., & Nwabanne Joseph, T. (2017). Effective moisture
diffusivity, activation energy and specific energy consumption in the thin-layer drying
of potato. Int. J. Nov. Res. Eng. Sci, 3(2), 10-22.

Osae, R., Essilfie, G., Alolga, R. N., Bonah, E., Ma, H., & Zhou, C. (2020). Drying of ginger
slices—Evaluation of quality attributes, energy consumption, and kinetics study.

172



Journal of Food Process Engineering, 43(2), 1-14. https://doi.org/10.1111/jfpe.13348

Oven, F. D. (2022). Drying Ginger by Hot-Air Circulation Drying Oven.
https://fooddryingoven.com/drying-ideas/how-to-make-dried-ginger-by-drying-
machine.html

Ozdemir, M., & Devres, Y. O. (2000). The thin layer drying characteristics of hazelnuts during
roasting. Food Science and Technology Research, 42(1999), 225-233.

Pagano, E., Souto, E. B., Durazzo, A., Sharifi-Rad, J., Lucarini, M., Souto, S. E., Salehi, B.,
Zam, W., Montanaro, V., Lucariello, G., 1zzo, A. A., Santini, A., & Romano, B. (2020).
Ginger (Zingiber officinale Roscoe) as a nutraceutical: Focus on the metabolic,
analgesic, and antiinflammatory effects. Phytotherapy Research, 35(5), 2403-2417.
https://doi.org/10.1002/ptr.6964

Page, G. E. (1949). Factors Influencing the Maximum Rates of Air Drying Shelled Corn in
Thin-Layers. Purdue University.

Parmar, M. R., Kumpavat, M. T., Doshi, J. S., & Kapdi, S. S. (2017). A comparative study on
drying of basil leaves. Agricultural Engineering International: CIGR Journal, 19(1),
169-177.

Pastawska, M., Sala, K., Nawirska-Olszanska, A., Stepien, B., & Plaskowska, E. (2020). Effect
of Different Drying Techniques on Dehydration Kinetics, Physical Properties, and
Chemical Composition of Lemon Thyme. Natural Product Communications, 15(2), 1
12. https://doi.org/10.1177/1934578X20904521

Pateiro, M., Gomez-Salazar, J. A., Jaime-Patlan, M., Sosa-Morales, M. E., & Lorenzo, J. M.
(2021). Plant extracts obtained with green solvents as natural antioxidants in fresh meat
products. In Antioxidants (Vol. 10, Issue 2, pp. 1-21). MDPI AG.
https://doi.org/10.3390/antiox10020181

Pavli¢, B., Sojic’, B., Tesli¢, N., Putnik, P., & Kovacevi¢, D. B. (2021). Extraction of bioactive
compounds and essential oils from herbs using green technologies. In Aromatic Herbs
in Food (pp. 233-262). Elsevier. https://doi.org/10.1016/b978-0-12-822716-9.00007-x

Peng, L. Q., Cao, J., Dy, L. J,, Zhang, Q. D., Xu, J. J., Chen, Y.B., Shi, Y. T., & Li,R. R.
(2017). Rapid ultrasonic and microwave-assisted micellar extraction of zingiberone,
shogaol and gingerols from gingers using biosurfactants. Journal of Chromatography
A, 1515, 37—-44. https://doi.org/10.1016/j.chroma.2017.07.092

Pérez, M. J., Moreno, M. A., Martinez-Abad, A., Cattaneo, F., Zampini, C., Isla, M. I., Lopez-
Rubio, A., & Fabra, M. J. (2021). Interest of black carob extract for the development of
active biopolymer films for cheese preservation. Food Hydrocolloids, 113(8), 1-9.
https://doi.org/10.1016/j.foodhyd.2020.106436

Pires, J. R. A., Almeida, K. M., Augusto, A. S., Vieira, E. T., Fernando, A. L., & Souza, V. G.
L. (2022). Application of Biocomposite Films of Chitosan/Natural Active Compounds
for Shelf Life Extension of Fresh Poultry Meat. Journal of Composites Science, 6(11),
1-15. https://doi.org/10.3390/jcs6110342

Plaskova, A., & Mlcek, J. (2023). New insights of the application of water or ethanol-water
plant extract rich in active compounds in food. Frontiers in Nutrition, 10(March), 1-23.

173



https://doi.org/10.3389/fnut.2023.1118761

Prasad, S., & Tyagi, A. K. (2015). Ginger and its constituents: Role in prevention and treatment
of gastrointestinal cancer. Gastroenterology Research and Practice, 2015, 1-15.
https://doi.org/10.1155/2015/142979

Presto. (2022). Principles of Laboratory Hot Air Oven.
https://www.prestogroup.com/blog/principles-of-laboratory-hot-air-oven/

Qian, D., Zhao, Y., Yang, G., & Huang, L. (2017). Systematic review of chemical constituents
in the genus lycium (solanaceae). Molecules, 22(6).
https://doi.org/10.3390/molecules22060911

Qian, J., Hou, M., Wu, X, Dai, C., Sun, J., & Dong, L. (2020). A review on the extraction,
purification, detection, and pharmacological effects of 2,3,5,4’-tetrahydroxystilbene-2-
O-B-D-glucoside from Polygonum multiflorum. Biomedicine and Pharmacotherapy,
124(December 2019). https://doi.org/10.1016/j.biopha.2020.109923

Rabha, D. K., Muthukumar, P., & Somayaiji, C. (2017). Energy and exergy analyses of the solar
drying processes of ghost chilli pepper and ginger. Renewable Energy, 105, 764-773.
https://doi.org/10.1016/J.RENENE.2017.01.007

Rafiguzzaman, S. M., Ahmed, R., Lee, J. M., Noh, G., Jo, G. a., & Kong, I. S. (2016).
Improved methods for isolation of carrageenan from Hypnea musciformis and its
antioxidant activity. Journal of Applied Phycology, 28(2), 1265-1274.
https://doi.org/10.1007/S10811-015-0605-6/FIGURES/5

Rehman, T., Arshad, M. U., Ahmad, R. S., Rasool, B., Hussain, G., Saeed, F., Shahbaz, M.,
Ahmed, A., Imran, M., Khan, M. A., Faiz, F., Bano, Y., Munir, R., Nadeem, M.,
Jabeen, F., & Imran, A. (2019). Reconnoitring the impact of different extraction
techniques on ginger bioactive moieties extraction, antioxidant characterization and
physicochemical properties for their therapeutic effect. Pakistan Journal of
Pharmaceutical Sciences, 32(5), 2223-2236.

Reis-Teixeira, F. B., Sousa, I. P., Alves, V. F., Furtado, N. A. J. C., & De Martinis, E. C. P.
(2019). Evaluation of lemongrass and ginger essential oils to inhibit Listeria
monocytogenes in biofilms. Journal of Food Safety, 39(4), 1-7.
https://doi.org/10.1111/jfs.12627

Ren, Z., Yu, X., Yagoub, A. E. G. A,, Fakayode, O. A., Ma, H., Sun, Y., & Zhou, C. (2021).
Combinative effect of cutting orientation and drying techniques (hot air, vacuum, freeze
and catalytic infrared drying) on the physicochemical properties of ginger (Zingiber
officinale Roscoe). LWT, 144, 111238. https://doi.org/10.1016/j.Iwt.2021.111238

Reshmy, R., Madhavan, A., Philip, E., Paul, S. A., Sindhu, R., Binod, P., Pugazhendhi, A.,
Sirohi, R., & Pandey, A. (2021). Sugarcane bagasse derived nanocellulose reinforced
with frankincense (Boswellia serrata): Physicochemical properties, biodegradability and
antimicrobial effect for controlling microbial growth for food packaging application.
Environmental Technology and Innovation, 21, 1-10.
https://doi.org/10.1016/j.eti.2020.101335

Ribeiro-Santos, R., de Melo, N. R., Andrade, M., & Sanches-Silva, A. (2017). Potential of
migration of active compounds from protein-based films with essential oils to a food

174



and a food simulant. Packaging Technology and Science, 30(12), 791-798.
https://doi.org/10.1002/pts.2334

Ridz. (2016). Ramuan Jus Ikhlas: Kenali Halia Bentong dan Fungsinya Pada Badan.
http://ramuanjusikhlas.blogspot.com/2016/05/kenali-halia-bentong-dan-fungsi-nya.html

Rodrigues, R., Patil, S., Dhakane-Lad, J., Nadanathangam, V., & Mahapatra, A. (2022). Effect
of green tea extract, ginger essential oil and nanofibrillated cellulose reinforcements in
starch films on the keeping quality of strawberries. Journal of Food Processing and
Preservation, 46(1), 1-19. https://doi.org/10.1111/jfpp.16109

Rosa, G. S. da, Vanga, S. K., Gariepy, Y., & Raghavan, V. (2020). Development of
Biodegradable Films with Improved Antioxidant Properties Based on the Addition of
Carrageenan Containing Olive Leaf Extract for Food Packaging Applications. Journal
of Polymers and the Environment, 28(1), 123-130. https://doi.org/10.1007/s10924-019-
01589-7

Roslan, N. F. M., & Yudin, A. S. M. (2020). Drying process of black pepper in a swirling
fluidized bed dryer using experimental method. IOP Conference Series: Materials
Science and Engineering, 863(1), 1-10. https://doi.org/10.1088/1757-
899X/863/1/012047

Roy, S., & Rhim, J. W. (2021). Gelatin/agar-based functional film integrated with Pickering
emulsion of clove essential oil stabilized with nanocellulose for active packaging
applications. Colloids and Surfaces A: Physicochemical and Engineering Aspects,
627(6), 1-11. https://doi.org/10.1016/j.colsurfa.2021.127220

Rupasinghe, V., & Gunathilake, K. (2015). Recent perspectives on the medicinal potential of
ginger. Botanics: Targets and Therapy, 5, 55. https://doi.org/10.2147/BTAT.S68099

Saberi, B., Vuong, Q. V., Chockchaisawasdee, S., Golding, J. B., Scarlett, C. J., &
Stathopoulos, C. E. (2017). Physical, Barrier, and Antioxidant Properties of Pea Starch-
Guar Gum Biocomposite Edible Films by Incorporation of Natural Plant Extracts. Food
and Bioprocess Technology, 10(12), 2240-2250. https://doi.org/10.1007/s11947-017-
1995-z

Sang, S., Snook, H. D., Tareq, F. S., & Fasina, Y. (2020). Precision Research on Ginger: The
Type of Ginger Matters. Journal of Agricultural and Food Chemistry, 68(32), 8517—
8523. https://doi.org/10.1021/acs.jafc.0c03888

Sarabia, L. A., & Ortiz, M. C. (2009). Response Surface Methodology. In Comprehensive
Chemometrics (Vol. 1, pp. 345-390). Elsevier B.V. https://doi.org/10.1016/B978-
044452701-1.00083-1

Sarda, P. D., Nagve, A. D., Salve, B. V, Prashar, K., & Warkhade, B. B. (2017). Zingiber
Officinale: phytochemical analysis and evaluation of antimicrobial activity in
combination with commercial antibiotics. International Journal of Current Research,
9(10), 59107-59111.

Sasikala, P., Chandralekha, A., Chaurasiya, R. S., Chandrasekhar, J., & Raghavarao, K. S. M. S.
(2017). Ultrasound-assisted extraction and adsorption of polyphenols from Ginger
Rhizome (Zingiber officinale). Separation Science and Technology, 53(3), 439-448.
https://doi.org/10.1080/01496395.2017.1391290

175



Sedayu, B. B., Cran, M. J., & Bigger, S. W. (2020). Reinforcement of Refined and Semi-Refined
Carrageenan Film with Nanocellulose. https://doi.org/10.3390/polym12051145

Shah, S. R., Ukaegbu, C. I., Hamid, H. A., Rahim, M. H. A., & Chuan, Z. L. (2020). Statistical
Analysis of Solvent Polarity Effects on Phytochemicals Extraction: Multiple
Correspondence Analysis (MCA) Approach. Malaysian Journal of Mathematical
Sciences, 14, 139-153.

Shahrajabian, M. H., Sun, W., & Cheng, Q. (2019). Clinical aspects and health benefits of
ginger (Zingiber officinale) in both traditional Chinese medicine and modern industry.
Acta Agriculturae Scandinavica Section B: Soil and Plant Science, 69(6), 546-556.
https://doi.org/10.1080/09064710.2019.1606930

Sharayei, P., Azarpazhooh, E., Zomorodi, S., & Ramaswamy, H. S. (2018). Ultrasound assisted
extraction of bioactive compounds from pomegranate (Punica granatum L.) peel. Lwt,
101(April 2019), 342-350. https://doi.org/10.1016/j.lwt.2018.11.031

Sharif, M. F., & Bennett, M. T. (2016). The effect of different methods and solvents on the
extraction of polyphenols in ginger (Zingiber officinale). Jurnal Teknologi, 78(11-2),
49-54, https://doi.org/10.11113/jt.v78.9943

Sharif, M. K., Ejaz, R., & Pasha, I. (2018). Nutritional and Therapeutic Potential of Spices. In
Therapeutic, Probiotic, and Unconventional Foods (pp. 181-199). Elsevier.
https://doi.org/10.1016/B978-0-12-814625-5.00011-X

Sharizan, A., & Sahilah, A. M. (2021). Extraction and characterization of 6-shogaol and 6-
gingerol from zingiber officinale var.Bentong. Food Research, 5(5), 236-243.
https://doi.org/10.26656/FR.2017.5(5).014

Shirsath, S. R., Sable, S. S., Gaikwad, S. G., Sonawane, S. H., Saini, D. R., & Gogate, P. R.
(2017). Intensification of extraction of curcumin from Curcuma amada using ultrasound
assisted approach: Effect of different operating parameters. Ultrasonics Sonochemistry,
38, 437-445. https://doi.org/10.1016/j.ultsonch.2017.03.040

Shukla, A., Das, C., & Goud, V. V. (2020). Infusion of gingerols into candied mango enhances
shelf-life by inhibiting browning and associated quality parameters during storage.
Food Chemistry, 316, 1-10. https://doi.org/10.1016/j.foodchem.2020.126354

Shukla, A., Goud, V. V., & Das, C. (2019). Antioxidant potential and nutritional compositions
of selected ginger varieties found in Northeast India. Industrial Crops and Products,
128, 167-176. https://doi.org/10.1016/j.indcrop.2018.10.086

Si, W., Chen, Y. P., Zhang, J., Chen, Z. Y., & Chung, H. Y. (2018). Antioxidant activities of
ginger extract and its constituents toward lipids. Food Chemistry, 239, 1117-1125.
https://doi.org/10.1016/j.foodchem.2017.07.055

Singh, A. K., Bishayee, A., & Pandey, A. K. (2018). Targeting histone deacetylases with
natural and synthetic agents: An emerging anticancer strategy. In Nutrients (Vol. 10,
Issue 6, pp. 1-31). MDPI AG. https://doi.org/10.3390/nu10060731

Sivakumar, R., Saravanan, R., Elaya Perumal, A., & Iniyan, S. (2016). Fluidized bed drying of

some agro products - A review. Renewable and Sustainable Energy Reviews, 61, 280—
301. https://doi.org/10.1016/J.RSER.2016.04.014

176



Soares, A. A., Jacomassi, E., Da Mata, R., Lopes, K. F. C., Borges, J. L., De Padua Pereira, U.,
De Melo Germano, R., Otutumi, L. K., De Almeida Martins, L., & Gongalves, D. D.
(2018). Antimicrobial activity of species Zingiber offcinale Roscoe and Alpinia
purpurata (Vieill.) K. Schum. (Zingiberaceae)-Review. Semina:Ciencias Agrarias,
39(4), 1849-1861. https://doi.org/10.5433/1679-0359.2018v39n4p1849

Soofi, M., Alizadeh, A., Hamishehkar, H., Almasi, H., & Roufegarinejad, L. (2021).
Preparation of nanobiocomposite film based on lemon waste containing cellulose
nanofiber and savory essential oil: A new biodegradable active packaging system.
International Journal of Biological Macromolecules, 169, 352-361.
https://doi.org/10.1016/j.ijbiomac.2020.12.114

Souza, V. G. L., Fernando, A. L., Pires, J. R. A., Rodrigues, P. F., Lopes, A. A.S., &
Fernandes, F. M. B. (2017). Physical properties of chitosan films incorporated with
natural antioxidants. Industrial Crops and Products, 107(April), 565-572.
https://doi.org/10.1016/j.indcrop.2017.04.056

Srinivasan, K. (2017). Ginger rhizomes (Zingiber officinale): A spice with multiple health
beneficial potentials. PharmaNutrition, 5(1), 18-28.
https://doi.org/10.1016/j.phanu.2017.01.001

Sugiyama, M., & Kikuchi, M. (1993). Phenylethanoid glycosides from Osmanthus asiaticus.
Phytochemistry, 32(6), 1553-1555. https://doi.org/10.1016/0031-9422(93)85178-T

Suhaimi, S. H., Hasham, R., Idris, M. K. H., Ismail, H. F., Ariffin, N. H. M., & Majid, F. A. A.
(2019). Optimization of Ultrasound-Assisted Extraction Conditions Followed by Solid
Phase Extraction Fractionation from Orthosiphon stamineus Benth (Lamiace) Leaves
for Antiproliferative Effect on Prostate Cancer Cells. Molecules, 24, 1-20.

Suherman, S., Susanto, E. E., Dyah Ayu, A., & Dea, S. (2021). Experimental Investigation of
Ginger Drying Using Hybrid Solar Dryer. Journal of Applied Science and Engineering,
24(4), 553-564. https://doi.org/10.6180/jase.202108_24(4).0011

Sulaiman, S. F., Yusoff, N. A. M., Eldeen, I. M., Seow, E. M., Sajak, A. A. B., Supriatno, &
Ooi, K. L. (2011). Correlation between total phenolic and mineral contents with
antioxidant activity of eight Malaysian bananas (Musa sp.). Journal of Food
Composition and Analysis, 24(1), 1-10. https://doi.org/10.1016/j.jfca.2010.04.005

Sun, G., Chi, W., Zhang, C., Xu, S., Li, J., & Wang, L. (2019). Developing a green film with
pH-sensitivity and antioxidant activity based on k-carrageenan and hydroxypropyl
methylcellulose incorporating Prunus maackii juice. Food Hydrocolloids, 94, 345-353.
https://doi.org/10.1016/j.foodhyd.2019.03.039

Sun, L. nan, Lu, L. xin, Pan, L., Lu, L. jing, & Qiu, X. lin. (2021). Development of active low-
density polyethylene (LDPE) antioxidant packaging films: Controlled release effect of
modified mesoporous silicas. Food Packaging and Shelf Life, 27(November 2020), 1-8.
https://doi.org/10.1016/j.fpsl.2020.100616

Sun, Q., Chen, L., Zhou, C., Okonkwo, C. E., & Tang, Y. (2022). Effects of cutting and drying
method (vacuum freezing, catalytic infrared, and hot air drying) on rehydration kinetics
and physicochemical characteristics of ginger (Zingiber officinale Roscoe). Journal of
Food Science, 87(9), 3797-3808. https://doi.org/10.1111/1750-3841.16264

177



Syam, W. (2022). Demystifying p-value in analysis of variance (ANOVA). Wasy Research.
https://www.wasyresearch.com/demystifying-p-value-in-analysis-of-variance-anova/

Syed Jaapar, S. Z., Morad, N. A, lwai, Y., & Nordin, M. F. M. (2017). Effects of processing
parameters in the sonic assisted water extraction (SAWE) of 6-gingerol. Ultrasonics
Sonochemistry, 38, 62—74. https://doi.org/10.1016/j.ultsonch.2017.02.034

Tai, N. V., Linh, M. N., & Thuy, N. M. (2021). Modeling of thin layer drying characteristics of
“xiem” banana peel cultivated at U Minh district, Ca Mau Province, Vietnam. In Food
Research (Vol. 5, Issue 5, pp. 244-249). https://doi.org/10.26656/FR.2017.5(5).180

Targets, T., Activities, B., & Benefits, H. (2022). Polydatin: Pharmacological Mechanisms,
Therapeutic Targets, Biological Activities, and Health Benefits. 1-41.

Teng, H., Seuseu, K. T., Lee, W.-Y., & Chen, L. (2019). Comparing the effects of microwave
radiation on 6-gingerol and 6-shogaol from ginger rhizomes (Zingiber officinale Rosc).
PLoS ONE, 14(6), 1-16. https://doi.org/10.1371/journal.pone.0214893

Thoo, Y. Y., Ng, S. Y., Khoo, M. Z., Wan Aida, W. M., & Ho, C. W. (2013). A binary solvent
extraction system for phenolic antioxidants and its application to the estimation of
antioxidant capacity in Andrographis paniculata extracts. International Food Research
Journal, 20(3), 1103-1111.

Thorat, I. D., Mohapatra, D., Sutar, R. F., Kapdi, S. S., & Jagtap, D. D. (2012). Mathematical
Modeling and Experimental Study on Thin-Layer Vacuum Drying of Ginger (Zingiber
Officinale R.) Slices. Food and Bioprocess Technology, 5(4), 1379-1383.
https://doi.org/10.1007/s11947-010-0429-y

Thuy, N. M., Tuyen, N. T. M., Thanh, N. V, & Tai, N. V. (2020). Evaluation of freeze-drying
conditions on the process kinetics and physicochemical properties of purple shallot.
Journal Homepage, 4(5), 1630-1636. https://doi.org/10.26656/fr.2017.4(5).246

Tinello, F., & Lante, A. (2019). Valorisation of Ginger and Turmeric Peels as Source of Natural
Antioxidants. Plant Foods for Human Nutrition, 74(3), 443-445.
https://doi.org/10.1007/s11130-019-00748-4

Trujillo-Mayol, 1., Céspedes-Acufia, C., Silva, F. L., & Alarcdn-Enos, J. (2019). Improvement
of the polyphenol extraction from avocado peel by assisted ultrasound and microwaves.
Journal of Food Process Engineering, 42(6), 1-11. https://doi.org/10.1111/jfpe.13197

Turan, O. Y., & Firatligil, F. E. (2019). Modelling and characteristics of thin layer convective
air-drying of thyme (Thymus vulgaris) leaves. Czech Journal of Food Sciences, 37(2),
128-134. https://doi.org/10.17221/243/2017-CJFS

Tyskiewicz, K., Konkol, M., & R0j, E. (2018). The application of supercritical fluid extraction
in phenolic compounds isolation from natural plant materials. In Molecules (Vol. 23,
Issue 10). MDPI AG. https://doi.org/10.3390/molecules23102625

Unuofin, J. O., Masuku, N. P., Paimo, O. K., & Lebelo, S. L. (2021). Ginger from Farmyard to
Town: Nutritional and Pharmacological Applications. Frontiers in Pharmacology,
12(November). https://doi.org/10.3389/fphar.2021.779352

Valsaraj, R., Pushpangadan, P., Smitt, U. W., Adsersen, A., Christensen, S. B., Sittie, A.,

178



Nyman, U., Nielsen, C., & Olsen, C. E. (1997). New anti-HIV-1, antimalarial, and
antifungal compounds from Terminalia bellerica. Journal of Natural Products, 60(7),
739-742. https://doi.org/10.1021/np970010m

Vera Zambrano, M., Dutta, B., Mercer, D. G., MacLean, H. L., & Touchie, M. F. (2019).
Assessment of moisture content measurement methods of dried food products in small-
scale operations in developing countries: A review. Trends in Food Science &
Technology, 88, 484-496. https://doi.org/10.1016/J.TIFS.2019.04.006

Verma, S., Usenov, A. B., Sobirova, D. U., Sultonova, S. A., & Safarov, J. E. (2022).
Mathematical description of the drying process of mulberry leaves. IOP Conference
Series: Earth and Environmental Science, 1112(1), 1-7. https://doi.org/10.1088/1755-
1315/1112/1/012012

Vieira, I. R. S., de Carvalho, A. P. A. de, & Conte-Junior, C. A. (2022). Recent advances in
biobased and biodegradable polymer nanocomposites, nanoparticles, and natural
antioxidants for antibacterial and antioxidant food packaging applications.
Comprehensive Reviews in Food Science and Food Safety, 21(4), 3673-3716.
https://doi.org/10.1111/1541-4337.12990

Vigano, J., Aguiar, A. C., Moraes, D. R., Jara, J. L. P., Eberlin, M. N., Cazarin, C. B. B.,
Mardstica, M. R., & Martinez, J. (2016). Sequential high pressure extractions applied to
recover piceatannol and scirpusin B from passion fruit bagasse. Food Research
International, 85, 51-58. https://doi.org/10.1016/j.foodres.2016.04.015

Wan Yahaya, W. A., Azman, N. A. M., Adam, F., Subramaniam, S. D., Abd Hamid, K. H., &
Almajano, M. P. (2023). Exploring the Potential of Seaweed Derivatives for the
Development of Biodegradable Plastics: A Comparative Study. Polymers, 15(13), 1
18. https://doi.org/10.3390/polym15132884

Wang, L., Wang, P., Wang, D., Tao, M., Xu, W., & Olatunji, O. J. (2020). Anti-Inflammatory
Activities of Kukoamine A From the Root Bark of Lycium chinense Miller. Natural
Product Communications, 15(3), 1-8. https://doi.org/10.1177/1934578X20912088

Wang, Y., Wang, X., Hu, G., Al-Romaima, A., Liu, X., Bai, X., Li, J., Li, Z., & Qiu, M. (2022).
Effect of green coffee oil as a natural active emulsifying agent on the properties of corn
starch-based films. Lwt, 170(July), 1-9. https://doi.org/10.1016/j.lwt.2022.114087

Web, F. & F. (2020, November 28). Zingiber Officinale Roscoe. National Parks.
https://www.nparks.gov.sg/florafaunaweb/flora/2/5/2573

Westerman, P. W., White, G. M., & Ross, I. J. (1973). Relative Humidity Effect on the High-
Temperature Drying of Shelled Corn. Transactions of the American Society of
Agricultural Engineers, 16(6), 1136-1139. https://doi.org/10.13031/2013.37715

Wojdyto, A., Figiel, A., Legua, P., Lech, K., Carbonell-Barrachina, A. A., & Hernandez, F.
(2016). Chemical composition, antioxidant capacity, and sensory quality of dried jujube
fruits as affected by cultivar and drying method. Food Chemistry, 207, 170-179.
https://doi.org/10.1016/j.foodchem.2016.03.099

Wozniak, M., Makuch, S., Winograd, K., Wisniewski, J., Zidtkowski, P., & Agrawal, S. (2020).

6-shogaol enhances the anticancer effect of 5-fluorouracil, oxaliplatin, and irinotecan
via increase of apoptosis and autophagy in colon cancer cells in hypoxic/aglycemic

179



conditions. BMC Complementary Medicine and Therapies, 20(1), 1-10.
https://doi.org/10.1186/s12906-020-02913-8

Wu, S, Li, G, Li, B., & Duan, H. (2022). Chitosan-based antioxidant films incorporated with
root extract of Aralia continentalis Kitagawa for active food packaging applications. E-
Polymers, 22(1), 125-135. https://doi.org/10.1515/epoly-2022-0017

Wullandari, P., Sedayu, B. B., Novianto, T. D., & Prasetyo, A. W. (2021). Characteristic of
semi refined and refined carrageenan flours used in the making of biofilm (bioplastic)
Characteristic of semi refined and refined carrageenan flours used in the making of
biofilm (bioplastic). International Conference on Green Agro-Industry and
Bioeconomy, 1-10. https://doi.org/10.1088/1755-1315/733/1/012112

Ya’acob, A., Zainol, N., Mohd Ridza, P. N. Y., & Mortan, S. H. (2021). Pineapple Leaves Juice
Characterization for Microbial Growth Inhibition. IOP Conference Series: Materials
Science and Engineering, 1092(1), 1-9. https://doi.org/10.1088/1757-
899x/1092/1/012088

Yagcioglu, A. K., Degirmencioglu, A., & Cagatay, F. (1999). Drying Characteristics of Laurel
Leaves Under Different Drying Conditions. 7th Int Congress Agricultural
Mechanisation and Energy, 565-569.

Yahaya, W. A. W., Ahmad, R. N. R., & Azman, N. A. M. (2020). Characterization of semi-
refined carrageenan reinforced with cellulose nanofiber incorporated a-tocopherol for
active food packaging applications. Materials Science Forum, 1007, 154-1509.
https://doi.org/10.4028/www.scientific.net/MSF.1007.154

Yahaya, W. A. W., Almajano, M. P., Yazid, N. A., & Azman, N. A. M. (2019). Antioxidant
activities and total phenolic content of Malaysian herbs as components of active
packaging film in beef patties. Antioxidants, 8(7), 1-15.
https://doi.org/10.3390/antiox8070204

Yahaya, W. A. W., Subramaniam, S. D., Mohd Azman, N. A., Adam, F., & Almajano, M. P.
(2022). Synthesis of Active Hybrid Films Reinforced with Cellulose Nanofibers as
Active Packaging Material. Chemical Engineering and Technology, 45(8), 1448-1453.
https://doi.org/10.1002/ceat.202100366

Yahaya, W., Husaini, N., Zaharudin, F., & Azman, N. (2020). Characterization of semi-refined
carrageenan film plasticized with glycerol incorporated with Persicaria minor extract as
antioxidant additives. IOP Conference Series: Materials Science and Engineering,
736(2), 1-10. https://doi.org/10.1088/1757-899X/736/2/022012

Yaldiz, O., Ertekin, C., & Uzun, H. I. (2001). Mathematical modeling of thin layer solar drying
of sultana grapes. Energy, 26(5), 457—465. https://doi.org/10.1016/S0360-
5442(01)00018-4

Yaldyz, O., & Ertekyn, C. (2001). Thin layer solar drying of some vegetables. Drying
Technology, 19(3-4), 583-597. https://doi.org/10.1081/DRT-100103936

Yancheshmeh, B. S., Panahi, Y., Allahdad, Z., Abdolshahi, A., & Zamani, Z. (2022).
Optimization of ultrasound-assisted extraction of bioactive compounds from Achillea
kellalensis using response surface methodology. Journal of Applied Research on
Medicinal and Aromatic Plants, 28, 1-10.

180



https://doi.org/10.1016/J.JARMAP.2021.100355

Yang, D., Dunsheg, F. R., & Suleria, H. A. R. (2020). LC-ESI-QTOF/MS characterization of
Australian herb and spices (garlic, ginger, and onion) and potential antioxidant activity.
Journal of Food Processing and Preservation, 44(7), 1-21.
https://doi.org/10.1111/jfpp.14497

Yang, Z., Li, H., Xu, Y., Liu, Y., Kan, H., & Fan, F. (2019). Vacuum impregnation and drying
of iron-fortified water chestnuts. Journal of Food Processing and Preservation, 43(12),
1-11. https://doi.org/10.1111/jfpp.14260

Yao, C., Qian, X.-D., Zhou, G.-F., Zhang, S.-W., Li, , Li, -Qin, & Guo, Q.-S. (2019). A
comprehensive analysis and comparison between vacuum and electric oven drying
methods on Chinese saffron (Crocus sativus L.). Food Science and Biotechnology,
28(2), 355-364. https://doi.org/10.1007/s10068-018-0487-x

Yao, X., Wu, D., Dong, N., Ouyang, P., Pu, J., Hu, Q., Wang, J., Lu, W., & Huang, J. (2016).
Moracin C, A phenolic compound isolated from artocarpus heterophyllus, suppresses
lipopolysaccharide-activated inflammatory responses in murine raw264.7 macrophages.
International Journal of Molecular Sciences, 17(8).
https://doi.org/10.3390/ijms17081199

Ye, L., EI-Mesery, H. S., Ashfag, M. M., Shi, Y., Zicheng, H., & Alshaer, W. G. (2021).
Analysis of energy and specific energy requirements in various drying process of mint
leaves. Case Studies in Thermal Engineering, 26, 101113.
https://doi.org/10.1016/J.CSITE.2021.101113

YH,H., Y, L.,ZP.,ZC,JL,J Y., ZZ, &, Z (2020). Ultrasonication-assisted synthesis
of alcohol-based deep eutectic solvents for extraction of active compounds from ginger.
Ultrasonics Sonochemistry, 63, 1-8.
https://doi.org/10.1016/J.ULTSONCH.2019.104915

Ying, L., Wang, D., & Du, G. (2021). Analysis of Bioactive Components in the Fruit, Roots,
and Leaves of Alpinia oxyphylla by UPLC-MS/MS. Evidence-Based Complementary
and Alternative Medicine, 2021. https://doi.org/10.1155/2021/5592518

Yingngam, B., & Brantner, A. (2018). Boosting the essential oil yield from the rhizomes of
cassumunar ginger by an eco-friendly solvent-free microwave extraction combined
with central composite design. Journal of Essential Oil Research, 30(6), 409-420.
https://doi.org/10.1080/10412905.2018.1503099

Youn, I. S., Han, A. R, Choi, J. S., & Seo, E. K. (2017). A New Naphthalenic Lactone
Glycoside from the Seeds of Cassia obtusifolia. Chemistry of Natural Compounds,
53(3), 429-431. https://doi.org/10.1007/s10600-017-2015-2

Yue, J. M., Zhao, Q. S., Lin, Z. W., & Sun, H. D. (2000). Phenolic compounds from Erigeron
breviscapus (Compositae). Acta Botanica Sinica, 42(3), 311-315.

Zach. (2021). How to Interpret the F-Value and P-Value in ANOVA. Statology.
Zain, M. S. C., Jakariah, N. A., Yeoh, J. X., Lee, S. Y., & Shaari, K. (2020). Ultrasound-

assisted extraction of polyphenolic contents and acid hydrolysis of flavonoid glycosides
from oil palm (Elaeis guineensis jacq.) leaf: Optimization and correlation with free

181



radical scavenging activity. Processes, 8(12), 1-22. https://doi.org/10.3390/pr8121540

Zainol, N., Masngut, N., & Ismail, S. N. (2017). Effect of Storage Time to Ferulic Acid Content
in Extracted Banana Stem Waste Juice. Indian Journal of Science and Technology,
10(6), 1-5. https://doi.org/10.17485/ijst/2017/v10i6/111206

Zhai, D., Lv, X,, Chen, J., Peng, M., & Cai, J. (2022). Recent Research Progress on Natural
Stilbenes in Dendrobium Species. Molecules, 27(21).
https://doi.org/10.3390/molecules27217233

Zhang, J. P., Wang, G. W, Tian, X. H., Yang, Y. X,, Liu, Q. X., Chen, L. P,,Li,H. L., &
Zhang, W. D. (2015). The genus Carpesium: A review of its ethnopharmacology,
phytochemistry and pharmacology. Journal of Ethnopharmacology, 163, 173-191.
https://doi.org/10.1016/j.jep.2015.01.027

Zhang, L., Li, D. chang, & Liu, L. fang. (2019). Paeonol: pharmacological effects and
mechanisms of action. International Immunopharmacology, 72(April), 413-421.
https://doi.org/10.1016/j.intimp.2019.04.033

Zhang, M., Zhao, R., Wang, D., Wang, L., Zhang, Q., Wei, S., Lu, F., Peng, W., & Wu, C.
(2021). Ginger (Zingiber officinale Rosc.) and its bioactive components are potential
resources for health beneficial agents. Phytotherapy Research, 35(2), 711-742.
https://doi.org/10.1002/ptr.6858

Zhou, Y.-Q., Liu, H., He, M.-X., Wang, R., Zeng, Q.-Q., Wang, Y., Ye, W.-C., & Zhang, Q.-W.
(2018). A Review of the Botany, Phytochemical, and Pharmacological Properties of
Galangal. In Natural and Artificial Flavoring Agents and Food Dyes (pp. 351-396).
Elsevier. https://doi.org/10.1016/b978-0-12-811518-3.00011-9

Zhu, F. (2021). Polysaccharide based films and coatings for food packaging: Effect of added
polyphenols. Food Chemistry, 359, 1-21.
https://doi.org/10.1016/j.foodchem.2021.129871

Zlabur, J. S., Brajer, M., Voca, S., Gali¢, A., Radman, S., Rimac-Brn¢i¢, S., Xia, Q., Zhu, Z.,
Grimi, N., Barba, F. J., & Hulak, N. (2021). Ultrasound as a promising tool for the
green extraction of specialized metabolites from some culinary spices. Molecules,
26(7), 1-15. https://doi.org/10.3390/MOLECULES26071866

182



