
1 
 

 

  

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


2 
 

Editorial board 

  

Chief editor 

  
  Adriano Gomes da Cruz - IFRJ, - email: food@globo.com 

  Carlos Augusto Fernandes de Oliveira - USP (carlosaf@usp.br) 
  

  

Associate editor 

  

  Carlos Humberto Corassin – USP (carloscorassin@usp.br) 

  Carmem Silva Fávaro Trindade – USP (carmenft@usp.br) 

  Elane Prudencio  - UFSC - elane.prudencio@ufsc.br  

  Erick Almeida Esmerino - UFRRJ (erick.almeida@hotmail.com) 

  Lucia Maria Jaeger de Carvalho – UFRJ (luciajaeger@gmail.com) 

  Marciane Magnani – UFPB (magnani2@gmail.com) 

  Sueli Rodrigues - UFC - suelir@gmail.com 

  Tatiana Colombo Pimentel – IFPR (tatipimentel@hotmail.com) 

  Renan Campos Chisté – UFPA (rcchiste@ufpa.br) 

  

  

Publication manager 

    Marcos Luiz Alves – Sociedade Brasileira de Ciência e Tecnologia 
de Alimentos – Campinas – São Paulo - Brasil   

  

Editorial board 

  

  Adriana Gambaro – Universidad de La República, Uruguay 

  Aline dos Santos Garcia Gomes – IFRJ, Brazil 

  Amir Mortazavian – Shahid Beheshti University of Medical 
Sciences, Irã 

  Amin Mousavi Khaneghah – UNICAMP, Brazil 

  Ana Clarissa dos Santos Pires – UFV, Brazil 

  Anderson de Souza Sant´Ana – UNICAMP, Brazil 

  Anderson Jungler Teodoro – UNIRIO, Brazil 

  Antonio M. O. S. Vicente – University de Minho – Braga, Portugal 

  Barbara Cristina Euzébio Pereira Dias de Oliveira – IFRJ, Brazil 

  Carlos Alberto Rodrigues Anjos, UNICAMP, Brazil 

  Carlos Adam Conte Junior – UFRJ, Brazil 

  Cínthia Baú Betim Cazarin – UNICAMP, Brazil 

  Claude P. Champagne – Agrifood, Agriculture and Agri-Food 
Canadá, Canadá 

  Cristiano Ragagnin de Menezes – UFSM, Brazil 

  Cristina Alamprese – University of Milan, Italy 

  

Digital Repository Universitas Jember

mailto:food@globo.com
mailto:carlosaf@usp.br
mailto:carloscorassin@usp.br
mailto:carmenft@usp.br
mailto:elane.prudencio@ufsc.br%C2%A0
mailto:erick.almeida@hotmail.com
mailto:luciajaeger@gmail.com
mailto:magnani2@gmail.com
mailto:suelir@gmail.com
mailto:tatipimentel@hotmail.com
mailto:rcchiste@ufpa.br
http://repository.unej.ac.id/
http://repository.unej.ac.id/


3 
 

  Christos Soukolis – Luxembourg Institute of Science and 
Technology, Luxembourg 

  Daniel Granato – Natural Resources Institute (Luke), Finland 

  Daniel Perrone – UFRJ, Brazil 

  Denise Rosane Perdomo Azeredo – IFRJ, Brazil 

  Eliana de Fátima Marques de Mesquita – UFF, Brazil 

  Eliane Teixeira Mársico - UFF, Brazil 

  Erico Marlon de Moraes Flores – UFSM, Brazil 

  Fabiano André Narciso Fernandes, UFCE, Brazil 

  Flávia Aline Andrade Calixto – FIPERJ, Brazil 

  Francisco J. Barba – University of Valencia, Spain 

  Filomena Nazzaro – National Research Council of Italia, Italy 

  Franco Maria Lajolo – FCF/USP, Brazil 

  Gabriel Vinderola, Universidad de Litoral, Argentina 

  Gabriela Alves Macedo – UNICAMP, Brazil 

  Giovanni Nero – University of Padova, Italy 

  Glaucia Maria Pastore – FEA/UNICAMP, Brazil 

  Helena Teixeira Godoy – UNICAMP, Brazil 

  Hilana Ceotto Vigoder – IFRJ, Brazil 

  Igor de Almeida Rodrigues – UFRJ, Brazil 

  Janaina dos Santos Nascimento – IFRJ, Brazil 

  Jorge Herman Behrens – UNICAMP, Brazil 

  Jorge Mancini Filho – FCF/USP, Brazil 

  Jorge Manuel Lorenzo – Centro Tecnológico de la Carne de 
Galícia, Spain 

  José Manuel Juaréz-Barrientos – Universidad del Papaloapan, 
México 

  Julian Martinez – UNICAMP, Brazil 

  Junio Cezar Jacinto de Paula – EPAMIG, Brazil 

  Karen Signori Pereira – UFRJ, Brazil 

  Leonardo Emanuel de Oliveira Costa – IFRJ, Brazil 

  Liliana de Oliveira Rocha – UNICAMP, Brazil 

  Lilian Regina Barros Mariutti – UNICAMP, Brazil 

  Lilian Bechara Elabras Veiga – IFRJ, Brazil 

  Lucia Maria Jaeger de Carvalho – UFRJ, Brazil 

  Malgorzata Wisniewska – University of Gdansk, Poland 

  Marcelo Cristianini- UNICAMP, Brazil 

  Marcia Cristina Silva – IFRJ, Brazil 

  Márcia Cristina Teixeira Ribeiro Vidigal – UFV, Brazil 

  Maria Alice Zarur Coelho, UFRJ, Brasil 

  Maria Carmela Kasnowski Holanda Duarte – UFF, Brazil 

  Maria Inês Bruno Tavares – UFRJ, Brazil 

  Maria Teresa Pedrosa Silva Clerici – UNICAMP, Brazil 

  Mariana Simões Larraz Ferreira – UNIRIO, Brazil 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


4 
 

  Marise Aparecida Rodrigues Pollonio – UNICAMP, Brazil 

  Marina Venturini Copetti – UFSM, Brazil 

  MaryAnne Drake – University of Davis, USA 

  Marzia Alzenzio - University of Foggia, Italy 

  Matthew Mcsweeney – Acadia University, Canadá 

  Michael Mullan – Dairy Science Food Technology, United Kingdow 

  Mônica Queiroz de Freitas – UFF, Brazil 

  Murni Binti Halim – Universiti Putra Malaysia, Malaysia 

  Muthupandian Ashokkumar – University of Melbourne, Australia 

  Narendra Narain – UFS, Brazil 

  Nagendra Shah – The University of Hong-Hong, Hong Kong 

  Paulo Cesar Stringheta – UFV, Brazil 

  Paulo Jose do Amaral Sobral – USP, Brazil 

  Paulo Henrique Fonseca da Silva – UFJF, Brazil 

  Rafael Ramos de Andrade – UNIFESP, Brasil 

  Rana Muhammad Aadil – University of Agriculture, Pakistan 

  Renata Golim Bueno Costa – EPAMIG, Brazil 

  Renata Santana Lorenzo Raices – IFRJ, Brazil 

  Roopesh Mohandas Syamaladevi – University of Alberta, Canadá 

  Ricardo Nuno Pereira – Universidade do Minho, Portugal 

  Ricardo Schmitz Ongaratto – UFRJ, Brazil 

  Roberto Pinto Cucinelli Neto – UFRJ, Brazil 

  Senaka Ranadheera – University of Melbourne, Australia 

  Shapour Kakoolaki, Iranian Fisheries Research Organization, Iran 

  Silvani Verruck – UFSC, Brazil 

  Socorro Josefina Villanueva Rodriguez – Centro de Investigación y 
Desarrolo em Agrobiotecnologia Alimentaria, México 

  Simone Lorena Quitério – IFRJ, Brazil 

  Tiago Dias Martins – UNIFESP, Brasil 

  Vania Margaret Flosi Paschoalin – UFRJ, Brazil 

  Veronica Ortiz Alvarenga – UFMG, Brazil 

  Witoon Prinyawiwatkul – Louisiana State University, USA 

  

  

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


5 
 

Table of contents 

Ahead of print 

 

1. Effect of targeted individualized nutrition support on patients with severe diseases 

during hospitalization  

WANG, Li; YUAN, Kuandao 

2. Danzhi Jiangtang capsule regulates the metabolism of blood lipids in hyperlipidemic 

rats through JAK2/STAT3 pathway  

YIN, Gang; SHEN, Guoming; DAI, Tingting; LI, Jingya 

3. DNMT3A regulates differentiation of osteoblast and autophagy of vascular smooth 

muscle cells in vascular medial calcification induced by high phosphorus through 

ERK1/2 signaling  

MA, Xiaoying; CHENG, Meijuan; JIN, Jingjing; BAI, Yaling; ZHANG, Huiran; HE, 

Lei; ZHOU, Wei; ZHANG, Dongxue; ZHANG, Shenglei; XU, Jinsheng 

4. Rheological, pasting and sensory properties of biscuits supplemented with grape 

pomace powder  

LOU, Wenjuan; ZHOU, Haixu; LI, Bo; NATALIYA, Grevtseva 

5. Anti-inflammatory effect of Eucommia Chlorogenic Acid (ECA) on adjuvant-induced 

arthritis rats and its effect on autophagy related pathway  

LAN-FANG, Chen; DAN, Xuan; JUN, Sheng; FU-YONG, Qiang; XIAO-WAN, 

Wang; LIANG, Xu 

6. Preparation and application of phosphorylated Lotus root polysaccharide  

YAN, You-Yu; YUAN, Shuai; ZHAO, Shuai; XU, Chang-Yuan; ZHANG, Xi-Feng 

7. Characterization of main components in Xiao'er Xiaoji Zhike oral liquid by UPLC-MS 

and their taste evaluation  

WU, Chunying; WANG, Shuyu; TAO, Ou; ZHAN, Xueyan 

8. Characterization, antioxidant, ACE inhibition and toxicity evaluations of palm kernel 

cake-derived Alcalase® hydrolysate  

NG, Khar-Ling; TAN, Yen-Nee; OSMAN, Md. Anuar; RAJAB, Nor Fadilah; EE, Kah-

Yaw 

9. Microbiological, chemical, fatty acid and antioxidant characteristics of goat milk kefir 

enriched with Moringa oleifera leaf powder during storage  

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


6 
 

WULANSARI, Putri Dian; Nurliyani,; ENDAH, Srie Rezeki Nur; NOFRIYALDI, Ali; 

HARMAYANI, Eni 

10. Use of ultrasound and acerola (Malpighia emarginata) residue extract tenderness and 

lipid oxidation of pork meat  

ARAÚJO, Chimenes Darlan Leal de; SILVA, Gledson Firmino Gonçalves da; 

ALMEIDA, Jorge Luiz Santos de; RIBEIRO, Neila Lidiany; PASCOAL, Leonardo 

Augusto Fonseca; SILVA, Fábio Anderson Pereira da; FERREIRA, Valquíria Cardoso 

da Silva; MARTINS, Terezinha Domiciano Dantas 

11. Evaluation on a supersaturatable self-microemulsifying (s-smdds) formulation of 

biphenyl dimethyl dicarboxylate (BDD) in Vitro and in Vivo  

JIANG, Qingwei; WANG, Tao; LI, Gao 

12. Beneficial effects of Paeonia ostii stamen tea in extending the lifespan and inducing 

stress resistance on Caenorhabditis elegans  

MENG, Jiasong; CHENG, Menglin; ZHANG, Keliang; EL HADI, Muna Ahmed 

Mohamed; ZHAO, Daqiu; TAO, Jun 

13. A pivotal peptide (Ile-Leu-Lys-Pro) with high ACE- inhibitory activity from duck egg 

white: identification and molecular docking  

LI, Haitao; CHEN, Xiaoyan; GUO, Yan; HOU, Tao; HU, Jun 

14. The level of cardiac troponin T and its possible influence factors in maintenance 

hemodialysis patients  

XU, Yan; HU, Haifeng; SUN, Meimei; TIAN, Taisheng; LI, Jing 

15. Assessment of validation and antioxidant activities of novel 12 Korean strawberry 

cultivars  

LEE, Songmi; CHO, Joong-Hyun; PARK, Ki Deok; KIM, Yong-Dae; YIM, Soon-Ho 

16. Effects of low-intensity DC magnetic field on the freezing process of aqueous solution 

and beef  

WANG, Yiran; XU, Teng; TAN, Gengbin; CHEN, Hailong; LI, Tao; DU, Dongxing 

17. Paraoxonase 1 -L55M polymorphism and coronary heart disease risk in the Chinese 

population: evidence from a meta-analysis  

ZHANG, Kelian; ZHUO, Huilin; GUO, Jingyi; LI, Delong; DAI, Ruozhu 

18. Evaluation of food safety problems based on the fuzzy comprehensive analysis method  

ZHAO, Yingwen; TALHA, Muhammad 

19. Diagnosis of microcytic hypochromic anemia with red blood cell survival via carbon 

monoxide breath-red blood cell survival  

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


7 
 

LI, Luqian; DENG, Huimin; MA, Wen; ZHOU, Yiwen 

20. Assessment of food safety conditions at food service premises using Thai survey form 

and field fecal indicator testing in Pakpoon municipality of Nakhon Si Thammarat, 

Thailand  

BUMYUT, Apirak; MAKKAEW, Prasert; YADEE, Khoihrunhana; HLAMCHOO, 

Soraida; BINYOOSOH, Ifteesan; PRECHA, Nopadol 

21. Clinical study on the active tactile sensibility test of single-tooth implants  

YU, Bohan; LI, Qin; WANG, Fang 

22. Effect of Puerarin on EBI after SAH  

ZENG, Xiangwu; XU, Xiuzhen; KONG, Jianlong; RONG, Congxue; SHE, Jianhu; 

GUO, Wanliang; SHI, Lijuan; ZHAO, Dianfan 

23. Effect of mori folium and eucommiae cortex oral solution on immune function of 

chicken infected with IBDV  

YANG, Haifeng; CUI, Yi; CHEN, Xiaolan; HUANG, Jie; JIANG, Chunmao; LI, Jingui 

24. SUFU reduced pancreatic cancer cell growth by Wnt/β-catenin signaling pathway  

LIU, Limin; HU, Duanmin 

25. Study on the influence of different magnetic and electric field-assisted storage methods 

on non-thermal effects of food  

ABDILOVA, Galiya; TEREKHOVA, Anna; SHADRIN, Maxim; 

BURAKOVSKAYA, Nina; FEDOSEEVA, Natalya; ARTAMONOVA, Marina; 

ERMIENKO, Alena; SMIRNOVA, Maria; GRIGORYANTS, Igor; STRIGULINA, 

Ekaterina 

26. Determination of 31 pesticide residues in wolfberry by LC-MS/MS and dietary risk 

assessment of wolfberry consumption  

XING, Lijie; WANG, Yuan; LUO, Ruifeng; LI, Xianyi; ZOU, Liangjun 

27. Platycodin D protects pancreatic β-cells from STZ-induced oxidative stress and 

apoptosis  

28. QIAO, Yuan; ZHANG, Lingling; HOU, Chunyang; LI, Fangzhi 

29. Baicalein regulates NEDD4L-mediated TLR2 ubiquitination to relieve Mycobacterium 

tuberculosis-induced pneumonia in mice  

SHI, Min; YIN, Pengyi; GUO, Xiaobo; LI, Qian; SUN, Lin; CAO, Xiaohua 

30. Cured dry smoked shoulder meat quality from culled adult goats fed a high lipid diet  

OLIVEIRA, Felipe Brener Bezerra de; FERNANDES, César Carneiro Linhares; 

MONTENEGRO, Assis Rubens; OLIVEIRA, Iolly Tabata Marques; SILVA, Caroline 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


8 
 

Pessoa; LIMA, Francisco Wellington Rodrigues; CARNEIRO, Hilton Alexandre 

Vidal; BESERRA, Frederico José; RÊGO, Aníbal Coutinho do; RONDINA, Davide 

31. Treatment of protrusion of Lumbar Intervertebral Disc (LID) with percutaneous laser 

disc decompression - a follow-up study of 108 patients  

ZHAO, Jirong; SHI, Min; WANG, Xingsheng; ZHAO, Ning; DENG, Qiang; CHEN, 

Qiqing; ZHANG, Yanjun; CHEN, Wen; ZHU, Huanping 

32. Community diversity and succession in fermented grains during the stacking 

fermentation of Chinese moutai-flavored liquor making  

ZHAO, Liang; MO, Xinliang; ZHANG, Chunlin; YANG, Liang; WANG, Xinye 

33. Developed validation for simultaneous determination of three Di-caffeoylquinic acid 

derivatives from the Leaf of Eribotrya japonica Lindl. by HPLC-DAD  

SEON, Ho-Young; KIM, Hyun-Hee; YIM, Soon-Ho 

34. Use of encapsulated commercial enzyme in the hydrolysis optimization of cagaita pulp 

(Eugenia dysenterica DC)  

CARDOSO, Flávio de Souza Neves; CARVALHO, Lucia Maria Jaeger de; ORTIZ, 

Gisela Maria Dellamora; KOBLITZ, Maria Gabriela Bello 

35. Mesenchymal stem cell conditioned medium azacytidine, panobinostat and GSK126 

alleviate TGF-β-induced EMT in lung cancer  

SHEN, Huihui; ZHANG, Dongying; LIU, Hua 

36. Bacterial growth in chicken breast fillet submitted to temperature abuse conditions  

CASANOVA, Caroline Fátima; SOUZA, Marina Andreia de; FISHER, Bruno; 

COLET, Rosicler; MARCHESI, Cristiane Michele; ZENI, Jamile; CANSIAN, Rogério 

Luis; BACKES, Geciane Toniazzo; STEFFENS, Clarice 

37. Differential proteomic analysis to identify proteins associated with Tenderness of Yak 

meat from different parts based on TMT Proteomic  

YAN, Zhongxin; LU, Zhoumin; LI, Wei; HU, Rong; MA, Qingmei 

38. Simultaneous extraction of carotenoids and phenolic compounds from pulps of orange 

and yellow peach palm fruits (Bactris gasipaes) by ultrasound-assisted extraction  

MONTEIRO, Sara Fonseca; COSTA, Evellyn Laís Neves; FERREIRA, Ramon Sousa 

Barros; CHISTÉ, Renan Campos 

39. Local honey goat milk yoghurt production. Process and quality control  

FEKNOUS, Nesrine; OUCHENE, Lina Lamis; BOUMENDJEL, Mahieddine; 

MEKHANCHA, Djamel-Eddine; BOUDIDA, Yasmine; CHETTOUM, Ahmed; 

BOUMENDJEL, Amel; MESSARAH, Mahfoud 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


9 
 

40. Multivariate analysis in mathematical model selection to describe Croton urucurana 

Baill drying kinetics  

LOPES ALVES, Jáliston Júlio; RESENDE, Osvaldo; RIBEIRO NETO, Francisco de 

Araújo; RIBEIRO AGUIAR, Ana Carolina; FERREIRA VIEIRA BESSA, Jaqueline; 

QUEQUETO, Wellytton Darci 

41. Brazil nut (Bertholletia excelsa) oil emulsions stabilized with thermally treated soy 

protein isolate for vitamin D3 encapsulation  

FERREIRA, Letícia DOS SANTOS; BRITO-OLIVEIRA, Thais CARVALHO; 

PINHO, Samantha Cristina DE 

42. Profile and role of immune function changes of T lymphocytes in patients with acute 

pancreatitis  

WANG, Qi; LIU, Shaofeng; HAN, Zhen 

43. Effect of storage time on colorimetric, physicochemical, and lipid oxidation parameters 

in sheep meat sausages with pre-emulsified linseed oil  

LIMA, Thamirys Lorranne Santos; COSTA, Gilmar Freire da; CRUZ, George Rodrigo 

Beltrão da; ARAÚJO, Íris Braz da Silva; RIBEIRO, Neila Lidiany; FERREIRA, 

Valquiria Cardoso da Silva; SILVA, Fabio Anderson Pereira da; BELTRÃO FILHO, 

Edvaldo Mesquita 

44. Optimization of spray-drying conditions for obtaining Bacillus sp. SMIA-2 protease 

powder  

PIRES BOLZAN, Raphael; CRUZ, Erica; BATISTA BARBOSA, João; VILELA 

TALMA, Simone; LEAL MARTINS, Meire Lelis 

45. Triterpenoid constituents and Their Anti-cancer activity from stems and branches of 

Sambucus williamsii var. coreana Nakai (Caprifoliaceae)  

KIM, Hyun-Hee; LEE, Songmi; Kim, Seo-Hee; YIM, Soon-Ho 

46. Clinical application effect of comprehensive emergency care in emergency treatment 

and nursing care for acute cerebral infarction with hypertension and diabetes  

HU, Xiaoqin; ZHANG, Li; GAO, Yunfan 

47. Effects of HIF-1α overexpression on mitochondrial function in aged mice with 

myocardial ischemia-reperfusion  

ZOU, Tiantian; WU, Jianjiang; YANG, Long; TAIWANGU, Tailaiti; CHEN, Siyu; 

WANG, Jiang 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


10 
 

48. Effect of formononetin from Trifolium pratense L. on oxidative stress, energy 

metabolism and inflammatory response after cerebral ischemia-reperfusion injury in 

mice  

WANG, Xueyan; LI, Tie; DONG, Kun 

49. METRNL reduced inflammation in sepsis-induced renal injury via PPARδ-dependent 

pathways  

HU, Jin; HE, Aiting; YUE, Xiaolin; ZHOU, Minmin; ZHOU, Yanhong 

50. Glutathione ameliorates Hypoxia/Reoxygenation (H/R) induced hepatocyte oxidative 

damage via regulating HO-1 signaling  

CHEN, Wuye; LI, Kunping; ZHU, Shaomei; LUO, Xiaozai; WANG, Yihong; LIU, 

Zhengyu; FANG, Yongping; XIA, Zhengyuan 

51. Effects of tea polyphenols and EGCG on glucose metabolism and intestinal flora in 

diabetic mice fed a cornstarch-based functional diet  

LIU, Jun; LV, Yang-Jun; PAN, Jun-Xian; JIANG, Yu-Lan; ZHU, Yue-Jin; ZHANG, 

Shi-Kang 

52. Fruit preservation packaging technology based on air adjustment packaging method  

DWI ANGGONO, Agus; REBEZOV, Maksim; MIRONOV, Sergey; 

THANGAVELU, Lakshmi; ARAVINDHAN, Surendar; ALJEBOREE, Aseel 

Mushtak; AL-JANABI, Samaher; ABD ALRAZZAK, Nour; ALKAIM, Ayad Fadhil; 

KAMAL ABDELBASSET, Walid 

53. Effects of different soaking time and heating methods on the tenderness of mutton  

ZHANG, Lei; KONG, Lingming; XV, Danya; JIAO, Yunqi 

54. Study on food preservation materials based on nano-particle reagents  

HUTAPEA, Sumihar; GHAZI AL-SHAWI, Sarmad; CHEN, Tzu-Chia; YOU, Xiang; 

Bokov, Dmitry; ABDELBASSET, Walid Kamal; SUKSATAN, Wanich 

55. Methane-rich saline restores brain SOD activity and alleviates cognitive impairment in 

rats with traumatic brain injury  

WANG, Fei-Di; LI, Jie; ZHAI, Xu; CHEN, Rui; WANG, Fang 

56. Upregulation of serum exosomal miR-21 was associated with poor prognosis of acute 

myeloid leukemia patients  

LI, Xingang; ZHANG, Xia; MA, Hongxia; LIU, Yang; CHENG, Shijia; WANG, Huili; 

SUN, Jing 

57. Vibriosis and its impact on microbiological food safety  

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


11 
 

PIRES MARTINS, Victória Gabrielle; DOS SANTOS NASCIMENTO, Janaína; DA 

SILVA MARTINS, Flávia Myllena; CEOTTO VIGODER, Hilana 

58. Application effect of centralized management combined with Information system 

application management in recycling, cleaning, disinfection and packaging of radiology 

instruments and reusable medical devices  

LIU, Xue; WANG, Yun; PAN, Wei 

59. Tianchang Capsule prevents ovariectomy induced osteoporosis in rats  

CHEN, Huizhen; ZHU, Yuxi; SUN, Lisha; ZHANG, Xiaoran; LI, Liuying; HU, 

Chenling; ZHOU, Man; ZHAO, Xingwang; ZHOU, Shan; SHI, Xiaoyan; YAO, Jia; 

CHEN, Qiu 

60. Application of MDT mode in the diagnosis and treatment of Coronavirus Disease 2019 

(COVID-19) Pneumonia  

FENG, Xujun; LI, Ying; XIONG, Gongyou; TONG, Guoqiang; XIONG, Xiaoming; 

HONG, Tao; LUO, Yun 

61. Comparative studies on the structure, biological activity and molecular mechanisms of 

polysaccharides from Boletus aereus (BA-T) and Pleurotus cornucopiae (PC-1)  

DING, Xiang; TANG, Xian; HOU, Yiling 

62. Effects of red meat diet on gut microbiota in mice  

LIU, Xiaoyan; TAN, Fang; CUI, Min; LI, Danping; YAO, Ping 

63. SNHG17 promotes gastric cancer cell proliferation and invasion by suppressing 

RUNX3 via interacting with EZH2  

ZHANG, Xinmei; FAN, Guofang; ZHAN, Jianghong; GUAN, Zihua 

64. Physical education interventions improve the fundamental movement skills in 

kindergarten: a systematic review and meta-analysis  

LI, Bin; LIU, Jing; YING, Binbin 

65. Prebiotic effect of porang oligo-glucomannan using fecal batch culture fermentation  

ANGGELA,; HARMAYANI, Eni; SETYANINGSIH, Widiastuti; WICHIENCHOT, 

Santad 

66. Effect of Lycium Barbarum Polysaccharides (LBP) on the cognitive function of rats 

with type 2 diabetic encephalopathy  

ZHAO, Liang; LI, Jun; YU, Leilei; WANG, Huifeng; LI, Zhaoliang; YANG, Jie 

67. Preparation of total saponins from Panax japonicus and their protective effects on 

learning and memory ability of aging mice  

WANG, Hong; CHEN, Wanghao; LIN, Feixiang; FENG, Jia; CHEN, Lukui 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


12 
 

68. Pulmonary edema after shoulder arthroscopy in an old female under general anesthesia  

LIN, Fei; WAN, Qihai; ZHANG, Gang; SU, Li; LUO, Chunqiong; SHUI, Yunhua; 

ZENG, Si; ZHANG, Lan 

69. Parthenolide regulates DNMT1-mediated methylation of VDR promoter to relieve 

podocyte damage in mice with diabetic nephropathy  

YANG, Xinbo; ZHANG, Yulei; YANG, Ni; YU, Xiao; GAO, Xin; ZHAO, Meiyun 

70. Investigation on psychosomatic status of entry quarantine personnel during the 

COVID-19 pandemic  

SHEN, Shi-Hua; HU, Yun-Kai; RAN, Xian-Gui; ZHU, Zhen-Hua; LIU, Hong-Bo; 

WANG, Jia-Liang; HONG, Qian; WU, Rong-Tao 

71. Application of narrow band imaging in early screening of colorectal cancer  

LIU, Qianyi; RUAN, Weishan; LIU, Zhishang; LI, Jiefeng; LI, Jiayan 

72. The effect of Guizhi decoction on inflammatory response induced by myocardial 

ischemia  

Zhang, Suhua; Han, Li; Wang, Yingying; Liu, Guijing; Shi, Haifa 

73.  (S)-(-)-N-[2-(3-Hydroxy-2-oxo-2,3-dihydro-1H-indol-3-yl)-ethyl]-acetamide inhibits 

colon cancer growth via the STAT1 pathway  

LI, Kang; YUAN, Dawei; CHEN, Wei; MA, Rulan; XIAN, Yinsheng 

74. Fibrinogen-like protein 2 aggravates myocardial ischemia/reperfusion injury in mice 

following sevoflurane anesthetic through ROS production by PPAR  

BIAN, Wen; JIAO, Fengmei; LI, Guiting; CHEN, Wei 

75. Isolation of curcumol from zedoary turmeric oil and its inhibitory effect on growth of 

human hepatocellular carcinoma xenografts in nude mice  

TIAN, Yuan; PANG, Xin; WANG, Fengmei 

76. The effect of beans types and soaking time on the characteristics of Indonesian 

traditional food "Instant Bose"  

77. EKA YULIANTI, Lista; SETIABOMA, Woro; NURRACHMA HAKIM, Ainaya; 

WIDOWATI, Esti; AFIFAH, Nok; EKAFITRI, Riyanti 

78. Effects of Covid-19 pandemic on agri-food production and farmers  

UĞUR, Atnan; BURUKLAR, Tuğba 

79. Functional expression of the sweet-tasting protein brazzein in transgenic tobacco  

CHOI, Hyo-Eun; LEE, Ji-In; JO, Seon-Yeong; CHAE, Yun-Cheol; LEE, Jeong-Hwan; 

SUN, Hyeon-Jin; KO, Kisung; HONG, Sungguan; KONG, Kwang-Hoon 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


13 
 

80. Performance of sesame straw cellulose, hemicellulose, and lignin biochars as 

adsorbents in removing benzo(a)pyrene from edible oil  

YANG, Qiao-Li; QIN, Zhao; LIU, Hua-Min; CHENG, Xi-Chuang; MA, Yu-Xiang; 

WANG, Xue-De 

81. Nutritional and safety evaluation of various liquid and powdered tea whiteners available 

in Pakistan  

SOHAIB, Muhammad; NAEEM, Muhammad; ALI, Ahmad; IQBAL, Sanaullah; 

AMJAD, Adnan; NAUMAN, Kashif; AHMAD, Shahzad; RAZA, Mohsin; SAAD BIN 

JUNAID, Muhammad; UMAIR RIAZ, Muhammad 

82. Microbiological evaluation of industrialized and artisanal Minas fresh cheese 

commercialized in the Federal District, Brazil  

FERNANDES SILVA RODRIGUES, Letícia; LUNARA SANTOS PAVELQUESI, 

Sabrina; ALMEIDA DE OLIVEIRA FERREIRA, Ana Carolina; DA SILVA 

MONTEIRO, Erika; DE SOUZA SILVA, Calliandra Maria; RODRIGUES DA 

SILVA, Izabel Cristina; CASTILHO ORSI, Daniela 

83. Biotechnology of yogurt producing with specialized fermentation starters: safety 

indicators assessment  

KENZHEYEVA, Zhanar; VELYAMOV, Masimzhan; DYUSKALIEVA, Gulzhamal; 

KUDIYAROVA, Zhanar; MUSTAFAEVA, Aigul; ALIPBEKOVA, Aigul 

84. Establishment of a mouse pneumonia model under cold stress  

CHENG, Qian; MAO, Yudi; DING, Xiping 

85. Efficacy of silymarin in treatment of COPD via P47phox signaling pathway  

XU, Lin; SONG, Qingying; OUYANG, Zhanghong; ZHENG, Mengning; ZHANG, 

Xiangyan; ZHANG, Cheng 

86. Vitamin D alleviates skeletal muscle loss and insulin resistance by inducing vitamin D 

receptor expression and regulating the AMPK/SIRT1 signaling pathway in mice  

LI, Aijuan; SHEN, Pengcheng; LIU, Sijia; WANG, Jiao; ZENG, Jingru; DU, Chunping 

87. CLDN18-ARHGAP26 function in gastric cancer and be a new therapeutic target by 

ABCG2 and ABCB1 pathway  

LI, Jing; ZHENG, Xuwei; JIA, Jianguang; XIE, Bo; ZHANG, Chensong; WANG, Hu; 

LI, Hongbo; MA, Jiachi 

88. Polycyclic aromatic hydrocarbon in smoked meat sausages: effect of smoke generation 

source, smoking duration, and meat content  

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


14 
 

ALSADAT MIRBOD, Mahtab; HADIDI, Milad; HUSEYN, Elcin; MOUSAVI 

KHANEGHAH, Amin 

89. Surgical treatment of paraspinal schwannoma of left supraclavicular fossa: a case report  

ZHANG, Hai; LIN, Wanli; LI, Hui; PENG, Fengyuan; CHE, Weibi 

90. Clinic serum levels of Plin5 is therapeutic target of spinal cord injury and Plin5 reduced 

inflammation in spinal cord injury via silent information regulator 1 dependent 

inhibition of NLRP3 inflammasome  

WU, Binqiang; LIANG, Xiao; ZHAO, Feng; FAN, Wei; LI, Chunjiang; ZHAO, Bin; 

REN, Jie 

91. Effects of Foxc1 and Oct4 genes regulating BMSCs transplantation on cardiomyocyte 

apoptosis after acute myocardial infarction in rats  

ZHANG, Dongming; WU, Shaoze 

92. A meta-analysis of front-line therapy of osimertinib in treating non-small cell lung 

cancer  

ZHAO, Qian; CHEN, Yunfeng 

93. Camel milk-sweet potato starch gel: steady shear and dynamic rheological properties  

MOHAMED, Abdellatif A.; HUSSAIN, Shahzad; ALAMRI, Mohammed S.; 

IBRAHEEM, Mohamed A.; QASEM, Akram A. Abdo; YEHIA, Hany 

94. The SYNTAX score and the coronary artery calcium score for the prediction of clinical 

outcomes in patients undergoing percutaneous coronary intervention  

RONG, Yaocong; LI, Tianqi; CHEN, Yang; LIU, Hongyuan; HONG, Weilin; GUAN, 

Shaofeng; HAN, Wenzheng; GAN, Qian; ZHANG, Liang; CHANG, Xifeng; KONG, 

Chengqi; WENG, Tingwen; SHI, Chuan; ZHANG, Youjun; QU, Xinkai 

95. Correlation between antioxidant activity and anti-wrinkle effect of ethanol extracts of 

Sanguisorba Officinalis L.  

BYUN, Na-Young; CHO, Joong-Hyun; YIM, Soon-Ho 

96. Growth stimulation of Clostridium butyricum in the presence of Lactobacillus brevis 

JL16 and Lactobacillus parabuchneri MH44  

SO, Jae-Seong; OH, Kyeongseok; SHIN, YuJin 

97. Anthocyanins and antioxidant activity of Lonicera caerulea berry wine during different 

processes  

LUO, Jiayuan; FAN, Ziluan; YANG, Xue; BAO, Yi-hong; LIANG, Min; GUO, Yang 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


15 
 

98. Study on the protective effect of Lycopene on ischemia-reperfusion myocardium 

through Inhibiting the opening of mitochondrial MPTP and the activation of apoptotic 

pathway  

WANG, Juan; FU, Jianglin; CHEN, Dan 

99. Changes in structural and chemical composition of insoluble dietary fibers bound 

phenolic complexes from grape pomace by alkaline hydrolysis treatment  

JIANG, Guihun; WU, Zhaogen; RAMACHANDRA, Karna; ZHAO, Chen; AMEER, 

Kashif 

100. Effects of Viscum coloratum (Kom.) Nakai f. Lutescens Kitag polysaccharide on 

fertility, longevity and antioxidant capacity of Drosophila melanogaster  

YE, Wenbin; ZHANG, Long; WANG, Duli; HE, Yufeng; LI, Na; JIANG, Jing; MA, 

Yingli 

101. Long-term results of laparoscopic surgery and open surgery for colorectal cancer in 

Huaihe River Basin of China  

LI, Jing; JIA, Jianguang; XIE, Bo; PAN, Chengwu; ZHANG, Chensong; LI, Lei; 

WANG, Hu; LI, Hongbo; MA, Jiachi 

102. Determınatıon of some basıc propertıes of tradıtıonal malatya cheese  

KOSE, Senol; CEYLAN, Mehmet Murat; ALTUN, Ibrahim; ERIM KOSE, Yagmur 

103. Effect of team-based learning on dental education in China: systematic review and 

meta-analysis  

WANG, Jialing; CHENG, Lei; JIANG, Mingyan 

104. The improvement value and treatment safety of neurological rehabilitation 

strengthening training on upper limb functions of patients with cerebrovascular diseases  

YOU, Fei; MA, Chaoyang; XU, Fen; SUN, Fangfang; WAN, Wenjun 

105. Anti-bacterial activity of Annona muricata Linnaeus extracts: a systematic review  

SILVA, Ricardo Mendes da; SILVA, Isabella de Matos Mendes da; ESTEVINHO, 

Maria Manuela; ESTEVINHO, Leticia M. 

106. Effect of Xiaoning liquid on gut microbiota in asthmatic mice by 16S rDNA high-

throughput sequencing  

HE, Yuanyuan; LUO, Yating; HUANG, Qinwan; ZHOU, Hongyun; QIAN, Ming; 

GUAN, Zhiwei; LIU, Qianwei; ZHAO, Qiong 

107. Cryptotanshinone protects hippocampal neurons against oxygen-glucose deprivation-

induced injury through the activation of Nrf2/HO-1 signaling pathway  

XU, Dong; GUI, Chengli; ZHAO, Haiyan; LIU, Fengli 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


16 
 

108. Typical Brazilian cheeses: safety, mineral content and adequacy to the nutritional 

labeling  

MESSIAS, Tayanna Bernardo Oliveira Nunes; MAGNANI, Marciane; PIMENTEL, 

Tatiana Colombo; SILVA, Luana Martiniano da; ALVES, Juliane; GADELHA, 

Tatiane Santi; MORGANO, Marcelo Antônio; PACHECO, Maria Teresa Bertoldo; 

OLIVEIRA, Maria Elieidy Gomes de; QUEIROGA, Rita de Cássia Ramos do Egypto 

109. Treatment of children’s proximal radioulnar joint fusion through single dual-plane 

osteotomy on combination with multi-sequence cast - a new method for treating the 

children’s proximal radioulnar joint fusion  

CAI, Haoqi; WANG, Zhigang; CAI, Haiqing 

110. Functional, textural, physicochemical and sensorial evaluation of cottage cheese 

standardized with food grade coagulants  

ALI, Muhammad Bahadur; MURTAZA, Mian Shamas; SHAHBAZ, Muhammad; 

SAMEEN, Aysha; RAFIQUE, Saima; ARSHAD, Rizwan; RAZA, Nighat; AKBAR, 

Zainab; KAUSAR, Ghazala; AMJAD, Adnan 

111. Revealing of free radical scavenging and angiotensin I-converting enzyme inhibitor 

potency of pigmented rice seed protein  

SUSILOWATI, Erlin; SANJAYA, Bella Rhea Lavifa; NUGRAHA, Ari Satia; 

UBAIDILLAH, Mohammad; SISWOYO, Tri Agus 

112. Anti-aging effects of Lasia spinosa L. stem extract on Drosophila melanogaster  

MEN, Tran Thanh; KHANG, Do Tan; TUAN, Nguyen Trong; TRANG, Dai Thi Xuan 

113. Schisandra chinensis polysaccharides exerts anti-oxidative effect in vitro through 

Keap1-Nrf2-ARE pathway  

LI, Qian; QIN, Xiankun; YU, Yang; QUAN, Shijian; XIAO, Ping 

114. Influencing factors of mental and bone health status of older women  

DAI, Qin; FU, Chunjing; JIANG, Wei; CHEN, Lanling; WAN, Tingting; XU, Yanqiu; 

XU, Niansha; GUO, Hongrong 

115. Antioxidant, antidiabetic, anti-inflammatory and anticancer potential of some seaweed 

extracts  

SHAFAY, Shimaa EL; EL-SHEEKH, Mostafa; BASES, Eman; EL-SHENODY, Rania 

116. Effect of breast-conserving surgery and modified radical mastectomy on quality of life 

of early breast cancer patients  

LIU, Heng; LUO, Chengyu 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


17 
 

117. Production of probiotic Cajá fruit (Spondias mombin) powder using Bifidobacterium 

animalis ssp. lactis B94 via spouted bed  

ARAUJO RODRIGUES, Thais Jaciane; PACHECO ALBUQUERQUE, Aline; 

RODRIGUES DA SILVA, Layanne; ARAUJO SILVA, Hanndson; DE 

BITTENCOURT PASQUALI, Matheus Augusto; TRINDADE DE ARAÚJO, Gilmar; 

TRINDADE ROCHA, Ana Paula 

118. Development and validation of a SNPs panel used for beef traceability throughout the 

food chain  

LAMAS, Alexandre; BARREIRO, Rocio; REGAL, Patricia; VÁZQUEZ, Beatriz; 

MIRANDA, José Manuel; CEPEDA, Alberto; FRANCO, Carlos Manuel 

119. Frying edible vegetable oil quality from street-food vendors in a Metropolitan area in 

the Central Highlands of Mexico  

PINZÓN-MARTINEZ, Dora Luz; OCA-ROSALES, Lilian Montes de; FLORES-

PRIMO, Argel; BERASAIN, Maria Dolores Mariezcurrena 

120. Improving the shelf life of chicken burgers using Octopus vulgaris and Dosidicus gigas 

skin pigment extracts  

ESPARZA-ESPINOZA, Dania Marisol; PLASCENCIA-JATOMEA, Maribel; 

LÓPEZ-SAIZ, Carmen María; PARRA-VERGARA, Norma Violeta; CARBONELL-

BARRACHINA, Angel Antonio; CÁRDENAS-LÓPEZ, José; EZQUERRA-

BRAUER, Josafat Marina 

121. Assessment of the efficacy and safety of intraperitoneal chemotherapy in patients with 

advanced gastric cancer in Chinese population: a meta-analysis  

TANG, Jin; YANG, Jing; HE, Jinsong; XIE, Jiebin; WANG, Pan; WEI, Shoujiang 

122. The effect of dietary oilseeds on physico-chemical characteristics, fatty acid profile and 

sensory aspects of meat of young zebu cattle  

MIYAKI, Samara; VINHAS ÍTAVO, Luís Carlos; TOLEDO DUARTE, Marjorie; 

COSTA VALERIANO, Heitor Henrique; FILGUEIRA PEREIRA, Marília Williani; 

ALVES CAMPOS DE ARAÚJO, Thiago Luís; BRANDÃO FERREIRA ÍTAVO, 

Camila Celeste; COSTA GOMES, Rodrigo da; NADAI BONIN, Marina de 

123. Antioxidant activity of yellow sweet potato (Ipomoea batatas (L.) Lam) after 

dehydration  

JAEGER DE CARVALHO, Lucia Maria; DE LUCAS BAGANHA, Claudia; VIANA 

DE CARVALHO, José Luiz 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


18 
 

124. Physiochemical and functional properties of albumin and globulin from amadumbe 

(Colocasia esculenta) corms  

HILARY VAN WYK, Rudean; OSCAR AMONSOU, Eric 

125. Extraction of phenolic compounds from (Mangifera indica L.) and kinnow (Citrus 

reticulate L.) peels for the development of functional fruit bars  

SAFDAR, Muhammad Naeem; KAUSAR, Tusneem; NADEEM, Muhammad; 

MURTAZA, Mian; SOHAIL, Saba; MUMTAZ, Amer; SIDDIQUI, Nouman; 

JABBAR, Saqib; AFZAL, Saeed 

126. Effect of evidence-based nursing on the application of ultrasonic emulsification 

operation for cataract and the postoperative rehabilitation indicators  

TU, Yanqin; DENG, Jianmin; FANG, Liang; ZHANG, Yongmei; YING, Hongmei; 

SUN, Qiuzhen 

127. Effect of altitude on reproductive ingredient and sex allocation of different colors of 

Anemone obtusiloba in populations  

DING, GongTao; LI, Bing; LIU, ZuoJun; MA, WenJin; JIA, HongZhen; LIU, XiaoBo; 

ZHANG, Hui; ZHAO, ZhiGang; ZHANG, XiaoXue; ZHANG, XiaoYan 

128. Lactobacillus curvatus from fermented sausages as new probiotic functional foods  

PETROVIĆ, Tanja Žugić; ILIĆ, Predrag; GRUJOVIĆ, Mirjana; MLADENOVIĆ, 

Katarina; KOCIĆ-TANACKOV, Sunčica; ČOMIĆ, Ljiljana 

129. Study on the risk level of food production enterprise based on TOPSIS method  

CHEN, Tzu-Chia; YU, Shu-Yan 

130. Characterization of Feijoa sellowiana leaves based on volatile and phenolic compound 

compositions and antimicrobial properties  

CEBI, Nur; SAGDIC, Osman 

Digital Repository Universitas Jember

http://repository.unej.ac.id/
http://repository.unej.ac.id/


Food Sci. Technol, Campinas,      Ahead of Print, 2021 1/7   1

Food Science and Technology

OI: D https://doi.org/10.1590/fst.66520

ISSN 0101-2061 (Print)
ISSN 1678-457X (Online)

1 Introduction
Rice (Oryza sativa L., family: Poaceae) is an important cereal 

crop in the global area. Rice is mainly used as a major staple 
globally, including in China (143.790 metric tons), India (100.000 
metric tons), and Indonesia (38.100 metric tons), according 
to Global Rice Consumption 2018/2019 (Shahbandeh, 2019). 
In the Indonesian Center for Rice Research, the germplasm of 
rice consists of 2095 accession of local rice, 804 accessions of 
introduction rice, and 270 varieties of superior rice. However, 
information regarding pigmented rice varieties are inadequate. 
Farmers identified the name briefly based on the colors; black 
rice, red rice, and black glutinous rice.

Pigmented rice naturally contains higher anthocyanin, 
protein, and polyphenols than non-pigmented rice (Sati & 
Singh, 2019). Previous studies have evaluated physicochemical 
properties (Murdifin et al., 2015), Nuclear Magnetic Resonance 
(NMR) based on metabolomes information (Wijaya et al., 2018), 
and morphological variation (Shinta et al., 2014) of pigmented 
rice in Indonesia. However, further explorations of pigmented 
rice in Indonesia are necessary to reveal its health benefits for 
reducing the risk of human disease. The presence of bioactive 

compounds in pigmented rice can act be as a scavenger to free 
radicals caused by oxidative stress leading to cell damage.

The usage of naturally sourced bioactive compounds as 
an alternative drug is in demand to reduce the dependency on 
synthetic chemical compounds (Jamshidi-Kia et al., 2018). A 
plant can produce bioactive peptides as nutrient supplements 
which have health benefits as an antioxidant, anti-inflammatory, 
and antihypertensive agents (Zou et al., 2020). Pigmented rice is 
well known in possessing high antioxidant capacity in which it 
can effectively prevent the unnecessary inflammatory response. 
The previous report on Lingkang taker and Umling ame of Indian 
pigmented rice varieties showed antioxidant constituents such 
as gallic acid, salicylic acid, quercetin, ferulic acid, caffeic acid, 
apigenin, and anthocyanin, which was proposed to possess a 
potency in preventing radical-induced related diseases, including 
hypertension (Samyor et al., 2016).

Bioactive peptides as antihypertensive agents generally composed 
of short amino acids structure, which is described by the presence 
of hydrophobic, aromatic, positive charged, and aliphatic amino 
acids (Rai et al., 2017). Also, the presence of aromatic amino acids 
in the C-terminus, positively charged amino acids in the middle, 
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Abstract
The potential source of bioactive protein from pigmented rice seed was investigated by buffered extracting from nine varieties 
(Merah-SP, Gogo Niti-2, Merah Wangi, Super Manggis, Lamongan-1, Mota, Ketan Hitam-2, Beureum Taleus, and Aek Sibundong) 
and non-pigmented rice (IR-64) as a control. The potent contributor to free radical scavenging of extracted proteins was 
evaluated by analyzing their free amino acid composition. The free radical scavenging and angiotensin-I converting enzyme 
(ACE-I) inhibitory activity of these proteins were analyzed in-vitro. The free radical scavenging activity was analyzed using 
various standard methods, including radical cation 2,2-azinobis-3-ethylbenzothiazoline-6-sulphonate acid (ABTS•+), hydroxyl 
radical (OH•) and defense against radical-mediated DNA damages by hydroxyl. Total free amino acid content ranged between 
77.7-181.2 g/100 g protein, and among them, Ketan Hitam-2 displayed the highest abundant antioxidant amino acid grouping 
(23.23%) and shown significantly higher ABTS•+ activity (IC50=8.64 µg/mL) and OH• activity (IC50=20.33 µg/mL). Moreover, 
Ketam Hitam-2 also exhibited notable ACE-I inhibitory activity (IC50=6.20 µg/mL) and protected hydroxyl-induced oxidative 
damage to DNA. The in-vitro systems for free radical scavenging and ACE-I inhibitory were used to acquire the data. The 
potency of Ketan Hitam-2 seed protein could be utilized as a natural nutraceuticals compound.

Keywords: ACE-I inhibitory; free radical scavenging; pigmented rice; protein.

Practical Application: The pigmented rice seed proteins have a high potential for a human nutraceutical health supplement.
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and hydrophobic amino acids in the N-terminus of the peptides 
demonstrated high potential as an ACE inhibitor (Wijesekara et al., 
2011). According to (Ahn et  al., 2014), a bioactive peptide 
composed of more than 60% of hydrophobic amino acid could 
increase the antioxidant activity by transferring electrons from the 
benzene ring to the radical electrons. However, the anti-oxidative 
effects of bioactive compounds in local Indonesian pigmented 
rice remain unclear. Therefore, this study aimed to investigate 
the antioxidant activity of bioactive peptide of pigmented rice 
and its role as ACE-inhibitors, which attributed to preventing or 
delaying hypertension progression.

2 Materials and methods

2.1 Plants collection and reagents

The nine varieties of pigmented rice seeds (Merah-SP, Gogo 
Niti-2, Merah Wangi, Super Manggis, Lamongan-1, Mota, Ketan 
Hitam-2, Beureum Taleus, Aek Sibundong) and non-pigmented 
rice seeds (IR-64) as control were cultivated with conventional 
plantation measure and their seeds were harvested on August 
2019 at the Center of Excellence on Crop Industrial Biotechnology 
(PUI-PT BioTIn) in Agrotechno Park Research Area, University 
of Jember, Jember, East Java, Indonesia. The reagents used in this 
study are: bovine serum albumin (BSA), hydrogen peroxide (H2O2), 
2,2’-azino-bis-3-ethylbenzothiazoline-6-sulphonic acid (ABTS•+), 
pyrogallol, thiobarbituric acid (TBA), trichloroacetic acid (TCA), 
2-deoxy-D-ribose, ACE Kit (Dojindo Molecular Technology), 
glutathione (G-SH), and ethylenediaminetetraacetic acid (EDTA) 
were purchased from Sigma-Aldrich, Singapore and other supporting 
chemicals were analytical grade product from Merck Co., USA.

2.2 Amino acid compositions analysis

Amino acid hydrolysis was analyzed by the method of 
(Szkudzińska  et  al., 2017). The rice samples were weighing 
(0.1 g), and HCl (6N, 5 mL) was added. The hydrolysis process 
is conducted at 110 °C for 22 h. The mixture was cooled at room 
temperature after the hydrolysis, then transferred to a measuring 
flask (50 mL) with aquabidest added up to boundary marker and 
then filtered using a filter of 0.45 micron. Into the supernatant, 
alpha aminobutyric acid (50 mM, 0.4 mL) was added as an 
internal testing standard. A portion of hydrolysate (20 μL) was 
injected into a thermostat, autosampler, high-pressure binary 
pump and photodiode array detector (PDA) in the UPLC 
system (Waters 2475, US). The chromatographic separation was 
achieved using the AccQ-Tag Ultra C-18 column (2.1 x 100 mm; 
1.7 µm). The column heater was set at 55 °C, and the mobile 
phase flow rate was maintained at 0.7 mL/min. Eluent A was 
10% AccQ•Tag Ultra concentrate solvent A, and eluent B was 
100% AccQ•Tag Ultra solvent B. The non-linear separation 
gradient was 0-0.54 min (99.9% A), 5.74 min (90.0% A), 7.74 min 
(78.8% A), 8.04-8.64 min (40.4% A), 8.73-10 min (99.9% A). 
A VanGuard™ Waters column (2.1 mm i.d. × 5 mm, 1.7 μm 
particles) was used as the guard column. One microliter of the 
sample was injected for analysis. The PDA detector was set at 
260 nm to classify the composition of the amino acids, with a 
sampling rate of 20 points/sec.

2.3 Protein extraction

Rice protein extraction was performed by grounding and 
homogenizing fresh seed (1 g) with a phosphate buffer (3 mL, 
50 mM, pH 6.8). The mixture then centrifugated at 10.000 rpm 
for 15 min, in which its supernatant was then preserved under 
liquid nitrogen. The total protein content of the supernatant 
was measured using the Bradford method (Bonjoch & Tamayo, 
2001). Into a portion of the sample (5 µL), aquadest (45 µL) was 
added prior to Bradford solution addition (950 µL). In order to 
determine the dissolved protein content, absorbance was recorded 
at a wavelength of 595 nm, and the result was compared with the 
BSA standard.

2.4 ABTS•+ radical scavenging activity assay

The free radical scavenging activity was performed based 
on the ABTS•+ activity, using the method Karami et al., (2019). 
The radical cations were prepared by mixing ABTS solution 
(7 mM, 1 mL) with potassium persulfate (2.45 mM, 1 mL) 
followed by incubation for 12-16 h in the dark place. The ABTS 
working solution was diluted with phosphate saline buffer 
(0.2 M, pH 7) to produce an absorbance of 0.700-0.750 at the 
wavelength of 734 nm. The photometric assay was conducted 
on ABTS solution (950 µL) and protein extracts (20 µg), in 
which the absorbance was recorded at a wavelength of 734 nm. 
The antioxidant activity of the tested samples was calculated by 
using the following Formula 1:

( ) ( )•%  :  /   100%ABTS Ac As Ac x+   − 	 (1)

where is Ac = absorbance control, and As = absorbance sample.

2.5 Hydroxyl radical scavenging activity assay

Hydroxyl radical scavenging activity was evaluated through 
the analytical protocol described by (Hazra et al., 2008). Hydroxyl 
radical was generated by mixing 2-deoxyribose (28 mM, 50 µL), 
FeCl3 (10 mM, 10 µL), EDTA (1 mM, 100 µL), H2O2 (1 mM, 10 µL), 
ascorbic acid (1 mM, 100 µL), and protein sample (20 µg). The 
mixture was then diluted until the final volume of 1 mL with a 
phosphate buffer (pH 7.4) and was incubated at 37 °C for 1 h. 
Into the mixture, TBA (1%, 500 µL) and TCA (2,8%, 500 µL) were 
added. The mixture was incubated for 30 min at 80 °C, and its 
absorbance at a wavelength of 532 nm was recorded. Percentage 
inhibition was assessed by comparing the sample absorbance 
with blank solution sample by using the following Formula 2:

( ) ( )%  :  /   100%Hydroxyl Ab As Ab x − 	 (2)

where is Ab = absorbance blank and As = absorbance sample.

2.6 Angiotensin I-Converting Enzyme (ACE-I) inhibitor 
activity assay

The activity of ACE-I inhibitor was performed using the 
ACE Kit (Dojindo Molecular Technology). Crude protein 
sample (20 µg) was loaded into a sample well followed by the 
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using analysis of variance (ANOVA). Duncan’s multiple range 
tests with a significance level of p<0.05 were followed. The 
SPSS® 20.0 Package (IBM Cooperation, Chicago, USA) was 
used throughout.

3 Results

3.1 Variation shapes and color morphology of rice seed

The rice seeds of each variety were hulled to determine the 
variation of shape and color morphologies. The results showed 
that rice seed of each variety has variation in the shape and color. 
Visually, the shape could be determined as slender, medium, 
and round. Whereas, the color of the seeds varies from brown 
to black (Figure 1).

3.2 Variation and ratio of antioxidant amino acid to total 
amino acid

The seventeen amino acid compositions of each rice were 
analyzed by UPLC. The data were analyzed by the coefficient 
variance (CV) value. The CV value is used to determine the 
percentage of data variability, and the high CV values indicate a 
wide variety of data. The results showed that the CV value of each 
amino acid compositions of nine rice is between 19.91-59.52% 
(Table 1). It was indicated that there is a high variation of amino 
acid concentrations among rice varieties.

It was known that arginine, lysine, tyrosine, histidine, 
cysteine, and methionine are the amino acids that correlate with 
antioxidant activity. The ratio of antioxidant amino acid group to a 
total amino acid of each variety was analyzed. The results showed 
the highest ratio of antioxidant amino acid to total amino acids 
found in Ketan Hitam-2, followed by Beureum Taleus, 23.23%, 
and 23.17% (Table 1). It was indicated that Ketan Hitam-2 and 
Beureum Taleus rice seed has a high potency of antioxidant.

addition of substrat buffer and enzyme working solution. The 
mixture was than incubated for 1 h at 37 °C, which was then an 
indicator working solution (200 µL) applied. The mixture was 
then re-incubated for 10 min at room temperature, followed 
by recording the absorbance at wavelength of 450 nm under a 
microplate reader system (ZN-320, Zenix). Blank 1 (positive 
control) was made without a sample solution, and blank 2 was 
made without a sample solution and enzyme working solution. 
ACE inhibition was evaluated by the following Formula 3: 

( ) ( )1 1 2 /    100%Ab As Ab Ab x  − − 	 (3)

where is Ab1= absorbance blank 1, Ab2 = Absorbance blank 2, 
and As = absorbance sample and the result was compared with 
the captopril as reference drug.

2.7 Protective DNA assay

Protective DNA was analyzed using the method described 
by (Siswoyo et al., 2011). The pBT7 plasmid from the collection 
of Nutraceutical and Pharmaceutical Laboratory, Center for 
Development of Advanced Science and Technology, University 
of Jember, Jember, East Java, Indonesia was used. The DNA 
plasmid (2.5 µg) was treated by a Fenton’s reagent (80 mM 
FeCl3, 30 mM H2O2, and 50 mM ascorbic acid) until the final 
volume of 1 mL and was incubated at 37 °C for 15 min. The 
protein samples were then added and made the final volume up 
to 20 µL with ddH2O. The mixture was then incubated at 37 °C 
for 15 min. The mixture then running to 1.5% gel electrophoresis 
and was visualized through the gel documentation system 
(Major Science, USA).

2.8 Statistical analysis

All values are expressed as the mean of three replicates ± 
standard deviations (SD). Each data was analyzed statistically 

Figure 1. Variation shape and color morphology of pigmented (A-I) and non-pigmented (J) rice seeds. (A) Merah-SP; (B) Gogo Niti-2; (C) Merah 
Wangi; (D) Super Manggis; (E) Lamongan; (F) Mota; (G) Ketan Hitam-2; (H) Beureum Taleus; (I) Aek Sibundong; (J) IR-64.
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3.4 Angiotensin I-Converting Enzyme (ACE-I) inhibitory 
activity

This study also investigated each pigmented rice seed 
protein’s potency to inhibited the activity of ACE-I. The crude 
protein of each variety has been analyzed in-vitro using the 
ACE kit. The IC50 value of the Ketan Hitam-2 seed protein is 
significantly less than other seed proteins of pigmented rice 

3.3 Free radical scavenging activity of pigmented rice seed 
protein

Free radical scavenging activity was analyzed by ABTS•+ and 
OH• assay. The results showed that the IC50 value of all pigmented 
rice seed protein was significantly lower than non-pigmented rice 
(control). The lowest IC50 value of ABTS•+ scavenging activity 
was shown in the seed protein of Ketan Hitam-2 (8.64 µg/mL), 
while the IC50 value of G-SH as positive control is 0.22 µg/mL 
(Table 2). It was indicated that the seed protein of Ketan Hitam-2 
has the capability to scavenge radical.

The IC50 value of ABTS•+ and OH· scavenging of seed 
protein of Ketan Hitam-2 variant is significantly less than other 
pigmented rices. The IC50 rate of OH· scavenging of the seed 
protein of Aek Sibundong variant has the same significance as 
the seed protein of Ketan Hitam-2 variant. The low IC50 value of 
ABTS•+ and OH· scavenging in seed protein of Ketan Hitam-2 
and Aek Sibundong indicates a potential antioxidant agent as 
cellular protection against oxidative stress (Table 2). Also, the 
oxidative DNA damage protection against hydroxyl radicals was 
evaluated by a fenton’s reagent. Results suggested that the pBT7 
plasmid incubation of in fenton’s reagent for 15 min resulted 
in supercoiled (SC) cleavage to create the open circular (OC) 
form (Figure 2), indicating that single-strand DNA breaks were 
created by the hydroxyl radical formed by the fenton reaction. 
As shown in Figure 2, extra protein does not always respond 
to DNA damage. However, the addition of Ketan Hitam-2 seed 
protein may decrease SC to OC conversion. Its ability is almost 
the same as shown by G-SH as the positive control.

Table 1. The amino acid composition of rice seed protein.

Amino acid*
Variety

Mean SE CV (%)
A B C D E F G H I J

L-Arginine** 9.34 14.22 9.72 12.61 11.76 16.60 10.36 9.96 7.48 10.56 11.26 0.83 23.44
L-Aspartic acid 7.56 10.96 8.61 10.24 9.35 15.72 7.73 7.89 5.90 8.56 9.25 0.85 29.02
L-Cysteine** 0.40 0.67 0.49 0.63 0.53 0.80 0.65 0.55 0.40 0.57 0.57 0.04 21.85
L-Glutamic acid 16.18 24.43 19.02 23.02 20.71 33.32 16.38 16.89 12.40 18.58 20.09 1.84 28.96
L-Histidine** 2.89 4.57 3.38 4.10 3.52 5.20 3.23 3.47 2.58 3.60 3.65 0.25 21.34
L-Lysine** 3.75 4.55 5.30 5.32 4.33 6.71 3.77 3.95 2.86 4.64 4.52 0.34 23.71
L-Serine 6.37 9.61 7.55 8.82 7.58 10.45 6.45 7.26 5.41 7.72 7.72 0.49 19.91
L-Threonine 4.19 6.73 5.07 5.96 5.81 7.40 4.64 4.71 3.64 5.30 5.35 0.36 21.56
L-Alanine 5.53 8.23 6.61 7.70 6.72 10.33 5.76 5.82 4.29 6.42 6.74 0.53 24.93
L-Phenylalanine 5.76 9.64 6.13 8.90 7.90 12.40 6.62 6.84 5.13 7.10 7.64 0.69 28.40
L-Tyrosine** 4.23 6.73 4.06 6.62 5.77 8.42 4.98 5.70 3.51 4.75 5.48 0.47 27.14
Glycine 5.45 8.22 6.29 7.34 6.47 8.90 5.68 5.79 4.42 6.42 6.50 0.42 20.57
L-Isoleucine 4.59 6.89 5.16 6.46 5.73 8.07 4.67 4.64 3.52 5.19 5.49 0.42 24.20
L-Leucine 9.19 14.19 10.36 13.20 11.91 16.55 9.44 9.19 7.08 10.47 11.16 0.89 25.25
L-Methionine** 0.01 0.86 0.78 0.51 0.68 0.70 0.96 0.62 0.37 0.02 0.55 0.10 59.52
L-Valine 6.68 10.07 7.63 9.22 8.41 11.52 6.97 6.60 5.09 7.57 7.98 0.60 23.60
L-Proline 4.69 6.96 5.42 6.44 5.72 8.13 4.80 4.80 3.62 5.39 5.60 0.41 23.12
TAA  
(g/100 g Protein)

96.81 147.53 111.58 137.09 122.9 181.22 103.09 104.68 77.7 112.86 119.55 9.29 24.58

TAAAnt  
(g/100 g Protein)

20.62 31.60 23.73 29.79 26.59 38.43 23.95 24.25 17.20 24.14 26.03 1.89 23.01

TAAAnt /TAA (%) 21.30 21.42 21.27 21.73 21.64 21.21 23.23 23.17 22.14 21.39 21.85 0.24 3.49
A: Merah-SP; B: Gogo Niti-2; C: Merah Wangi; D: Super Manggis; E: Lamongan-1; F: Mota; G: Ketan Hitam-2; H: Beureum Taleus; I: Aek Sibundong; J: IR-64; SE: Standard Error; 
CV: Coefficient of Variance; TAA: Total Amino Acid, TAAAnt: Total Amino Acid Antioxidant.
*g/100 g protein; **Antioxidant amino acid grouping. 

Table 2. The free radical scavenging activities of pigmented rice seed 
protein.

Variety
Free Radical (*IC50, µg/mL)

ABTS•+ (µg/mL) Hydroxyl (µg/mL)

Merah-SP 45.66 ± 0.93c 25.30 ± 0.53d

Gogo Niti-2 47.34 ± 1.15c 33.08 ± 0.26a

Merah Wangi 44.63 ± 1.09c 23.43 ± 0.15f

Super Manggis 43.99 ± 0.24c 22.11 ± 0.17g

Lamongan-1 61.62 ± 1.02b 24.44 ± 0.15e

Mota 43.61 ± 0.34c 30.30 ± 0.19b

Ketan Hitam-2 8.64  ± 0.68e 20.33 ± 0.23i

Beureum Taleus 36.87 ± 0.35d 20.90 ± 0.18h

Aek Sibundong 63.66 ± 1.94b 20.35 ± 0.17i

IR-64 72.53 ± 1.67a 29.47 ± 0.23c

G-SH 0.22 ± 0.08f 8.24 ± 0.12j

*IC50 value (µg/mL) is the effective concentration of antioxidants to inhibit 50% radical 
ABTS and hydroxyl. Glutathione (G-SH) was used as a positive control. All values are 
expressed as the mean of three replicates  ±  standard deviations (SD), the Duncan’s 
multiple range tests with a significance level of p<0.05 were followed. The different letters 
in the column are represented significantly different.
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pigmented rice protein could play a role as an antioxidant. 
According to Xu et al. (2017), there are several amino acid which 
were classified as antioxidant group, these includes L-arginin, 
L-lysine, L-tyrosine, L-histidine, L-cysteine, and L-methione. 
As a result, the abundances of TAAAnt/TAA in pigmented rice 
could contribute to the antioxidant peptides activity.

The scavenging of ABTS •+ and OH• radicals were carried 
out to confirm antioxidant potential in each rice seed protein. 
The results showed that the IC50 value in ABTS•+ radical and 
OH• radical of Ketan Hitam-2 is the lowest; it is mean that Ketan 
Hitam-2 protein has the best antioxidant capabilities (Table 2). 
Several previous studies documented a good association between 
the percentage of hydrophobic amino acid and the OH• radical 
activity (Ajibola et al., 2011; Zou et al., 2016). Based on data shown 
in Table 1, the variety with high percentage of hydrophobic amino 
acid are Gogo Niti-2, Super Manggis and Ketan Hitam-2 with 
percentage value of 81.37%, 80.47% and 80.35%, respectively. This 
suggested the high hydroxyl scavenger activity in Ketan Hitam-2 
seed protein was related to its high content of hydrophobic 
amino acids. The mechanism of action may be that antioxidant 
peptides can enter smoothly through hydrophobic interactions 
with membrane lipid bilayers by their hydrophobicity, where they 
can exercise significant scavenging capacity (Pouzo et al., 2016). 
Bioactive peptides with antioxidant IC50 values under 500 μg/mL 
suggested to possess a significant potency as nutraceutical resources 
(Supriyadi et al., 2019; Xu et al., 2017).

Studies have shown the presence of natural antioxidants as 
nutraceutical ingredients was able to reduce chronic diseases 
such as mutagenesis, cancer, and DNA damage (Gupta et al., 
2013; Tan et al., 2018). Evaluation of the protective role of rice 
protein against hydroxyl radicals caused by oxidative DNA 
damage was performed which in the case of plasmid, the OC 
DNA conformation resulted in a single-strand break in hydroxyl 
radical-exposed SC plasmid DNA due to the Fenton reaction. The 
study indicated incubation of pBT7 in 15 min Fenton’s reagent 
resulted in SC cleavage and created OC form (Figure 2, lane 2). 
This suggested that the Fenton reaction-formed hydroxyl radical 
which induced DNA damage in single-strand. Nevertheless, adding 
of Ketan Hitam-2 seed protein to the Fenton reagent mixture 
clearly reduced the SC converting to OC DNA significantly 
(Figure 2). This can be caused by the high antioxidant amino 
acid group contents, L-tyrosine and L-methionine amino acids. 
The activities of antioxidants contribute to fenton reaction 
inhibition, protecting SC DNA from radical-induced hydroxyl 
breaks in the strands. Hydroxyl radicals are highly reactive 
and toward biological molecules, such as DNA, proteins, and 
lipids, which can cause chemical cation changes (Dizdaroglu 

(Table  3). This result demonstrated that the seed protein of 
Ketan Hitam-2 has the highest capability to inhibit the ACE-I 
enzyme than other pigmented rice, therefore this variant was 
selected as an antihypertensive compound. Nevertheless, the 
activity still three folds higher than the control (IC50 value of 
captopril is 2.08 µg/mL).

4 Discussion
Previous reports showed rice to contain relatively low 

amounts of proteins within the range of 4-10% (Balindong et al., 
2018). This protein content considerably varies among different 
varieties and cultivar depending on climatic, adaptive, and 
growth conditions as well as a level of maturity at harvest (Dabi 
& Khanna, 2018). Compared to non-pigmented rice, pigmented 
rice varieties tendentially have higher protein content with a well-
balanced composition of amino acids (Samyor et al., 2017). The 
amount of amino acid in each variety of pigmented rice is very 
different in which CV value are ranging from 19.91% to 59.52% 
(Table 1) and could represent different potencies. The amino acid 
profiling in this current study (Table 1) showed higher abundant 
of L-tyrosine and L-methionine amino acids in pigmented rice. 
Previous research reported tyrosine and methionine have positive 
effects on antioxidant capacity due to its structures. Tyrosine 
have capability to act as hydrogen transferor, while methionine 
tends to oxidize methionine sulphoxide (Karami et al., 2019). In 
addition, the amino acid component was previously reported to 
have high correlation with radical scavenging capacity (Pérez et al., 
2007). In the current study, high of L-methionine reported in 

Table 3. The ACE-I inhibitor activities of pigmented rice seed protein.

Variety ACE-I inhibitor (*IC50, µg/mL)

Merah-SP 15.75 ± 0.04f

Gogo Niti-2 7.66 ± 0.63e

Merah Wangi 6.39 ± 0.06c

Super Manggis 6.76 ± 0.05d

Lamongan-1 6.31 ± 0.02c

Mota 7.05 ± 0.02e

Ketan Hitam-2 6.20 ± 0.05b

Beureum Taleus 17.30 ± 0.11g

Aek Sibundong 26.60 ± 0.14i

IR-64 21.63 ± 0.02h

Captopril 2.08 ± 0.20a

*IC50 value (µg/mL) is the effective concentration of antioxidants to inhibit 50% ACE-I 
activity. Captopril was used as a positive control of ACE-I. All values are expressed as the 
mean of three replicates ± standard deviations (SD), the Duncan’s multiple range tests 
with a significance level of p<0.05 were followed. The different letters in the column are 
represented significantly different.

Figure 2. Inhibitory effect of pigmented rice seed protein on DNA damage treat by hydroxyl radicals. DNA damage was introduced by mixing 
the fenton reagent into the plasmid DNA for 0 and 15 minutes (lanes 1 and 2, respectively). Seed protein of Merah SP, Gogo Niti 2, Merah Wangi, 
Super Manggis, Lamongan, Mota, Ketan Hitam-2, Beureum Taleus, Aek Sibundong, and IR-64 (lanes A-J respectively) and Gluthatione as a 
positive control (lane +). OC: Open Circular; SC: Supercoiled.
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