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ABSTRACT 

Health juice is becoming popular among the locals since it can be beneficial 

to health. However, the safety and efficiency of health juice have been the subject of 

continuous argument. The present study was conducted to determine the content of 

bioactive compounds and bioactivities of Haq juice, which is made up of five natural 

ingredients namely ginger, garlic, honey, lemon and apple cider vinegar to provide 

value added information for commercialization and to gain consumer‘s trust. The 

study found allicin, the end product from garlic was detected using gas 

chromatography mass spectroscopy (GCMS) and methylglyoxal from honey was 

detected using high performance liquid chromatography (HPLC). Proteins in Haq 

juice were identified using Liquid Chromatography-Tandem Mass Spectrometry 

(LCMS-MS) analysis. In addition, phenolics and flavonoids content in the juice were 

also analyzed to determine the antioxidant activity of the juice. The juice sample and 

its ingredient samples (ginger, garlic, honey, lemon and apple cider vinegar) were 

tested for their antioxidant activity based on 2,2- diphenyl-1-picryl-hydrazyl-hydrate 

(DPPH) free radical scavenging assay and Ferric Reducing Antioxidant Power 

(FRAP) assay. Furthermore, antibacterial activities against Escherichia coli, 

Staphylococcus aureus, and Pseudomonas aeruginosa were tested using agar 

welldiffusion method. As results, the methylglyoxal in Haq juice is 7.98 ppm and 

proteins identified were 773 proteins, including several proteins such as peroxidase, 

cytochrome P450 and defensin like protein. The juice samples were comparable to 

the samples of its control ingredients where, the radical scavenging activity (RSA) 

for the juice sample was 56.05 % which is the second highest after ginger (64.28 %). 

While the FRAP value for the juice sample was 2.79 mM of Fe2+ similar across all 

samples. Plus, Haq juice contained antibacterial activities against all the bacteria 

tested. It is concluded that this natural health juice has high antioxidant activity and 

is good for inhibiting bacterial growth.  
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ABSTRAK 

Jus kesihatan kini menjadi semakin terkenal di kalangan rakyat kerana ia 

memberi faedah kepada kesihatan. Walau bagaimanapun, keselamatan dan 

keberhasilan jus kesihatan adalah satu kontroversi yang berterusan. Kajian ini telah 

dijalankan untuk mengenalpasti sebatian bioaktif dan bioaktiviti jus Haq yang 

mengandungi lima jenis ramuan semula jadi iaitu halia, bawang putih, madu, limau, 

dan cuka epal untuk mendapatkan informasi yang boleh menambah nilai bagi tujuan 

pemasaran dan meraih kepercayaan pengguna. Keputusan daripada kajian telah 

menunjukkan alisin, hasil akhir daripada bawang putih telah ditemui menggunakan 

Kromatografi Gas Spektroskopi Jisim (GCMS) dan metilglioksal daripada madu 

telah ditentukan menggunakan Kromatografi Cecair Prestasi Tinggi (HPLC). Protin 

telah dikenalpasti melalui analisis Kromatografi Cecair Spektrometri Jisim (LCMS- 

MS). Tambahan pula, kandungan fenolik dan flavonoid dalam jus Haq juga telah 

dikenalpasti untuk menentukan aktiviti antioksidan jus ini. Aktiviti antioksidan jus 

Haq dan sampel bahan kandungan jus (halia, bawang putih, madu, limau, dan cuka 

epal) telah diuji melalui kaedah 2,2-difenil-1-pikrilhidrazil hidrat (DPPH) dan Ferric 

Reducing Antioxidant Power (FRAP). Tambahan pula, aktiviti antibakteria ke atas 

Escherichia coli, Staphylococcus aureus dan Pseudomonas aeruginosa telah diuji 

dengan menggunakan kaedah peresapan agar. Sebagai hasil, jus Haq mengandungi 

7.98 ppm metilglioksal dan 773 protin telah dikenalpasti, termasuk protin yang 

dikenalpasti sebagai peroksidase, sitokrom P450 dan protin seperti defisin. Sampel 

jus mempunyai aktiviti antioksidan yang setanding dengan sampel ramuan di mana 

jus Haq menunjukkan aktiviti skaveng radikal bebas (RSA) yang kedua tertinggi 

(56.05 %) selepas halia (64.28 %). Manakala, nilai FRAP untuk jus Haq adalah 2.79 

mM Fe2+, sama rata dalam kalangan sampel lain. Tambahan pula, jus Haq juga telah 

menunjukkan aktiviti antibakteria ke atas semua bakteria yang diuji. Kesimpulannya, 

jus kesihatan semula jadi ini mempunyai aktiviti antioksidan yang tinggi dan bagus 

dalam menghalang pembiakan bakteria.  
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CHAPTER 1  

 

 

INTRODUCTION 

1.1 Research background  

The increasing awareness of health management and healthy lifestyles in 

reducing the risks of various diseases among the locals has led to increasing 

production of health products. Health products specifically health juices provide a 

simpler way for individuals to practice a healthier lifestyle. This is because by 

consuming the juice as a daily supplement, an individual can get enough essential 

nutrition needed by the human body. Besides, some health juices can also target and 

manage a number of health issues such as diabetes, high blood pressure and high 

cholesterol level based on the ingredients used. Currently, among the health juices 

available in local markets that attract many local people are Pamoga juice, Nusantara 

juice, Al-Sunnah juice and Penawar juice. All these juices were claimed to give 

energy and treat various ailments for the consumer.  

Haq juice is a locally commercialized herbal mixture solution that is made up 

from five natural products which are ginger, garlic, honey, lemon, and apple cider 

vinegar. Currently it is gaining popularity among the people as each of the 

ingredients used is somehow beneficial to the human health (Garcia-Alvarez et al., 

2014; Henning et al., 2017). Most of the natural products used in this juice were 

found to contain bioactive compounds such as flavonoids, phenolics and vitamins 

that possess antioxidant, antimicrobial, anti-inflammatory and anticancer properties 

(Naseem et al., 2016). 

In Haq juice, the ingredients used such as ginger contains 6-gingerol that has 

been reported to treat various ailment because of its antioxidant, antimicrobial and 

anti-inflammatory properties (Rajsekhar et al., 2012; Mathai et al., 2017; Shukla et 
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al., 2019). Whereas allicin as the main component in garlic has been stated to have 

strong antimicrobial and antioxidant effects (Al Masaudi & Al Bureikan, 2013; 

Bayan et al., 2014). Next, the polyphenol in honey has strong antioxidant effect and 

directly becomes one of the main factors for honey to possess anticancer activity 

(Abubakar et al., 2012; Ahmed & Othman, 2013). Lemon, another ingredient used in 

this juice is a citrus fruit that is rich with vitamin C and flavonoids. Its antioxidant 

activity helps in maintaining good health and preventing diseases (Oikeh et al., 

2015). Meanwhile, acetic acid contained in apple cider vinegar (ACV) gives 

hypolipidemic effect that prevents people from getting coronary heart disease and 

stroke. Beta-carotene found in ACV also acts as an antioxidant and reduces oxidative 

stress by being free radical scavenger (Naseem et al., 2016). 

Since all the ingredients in the juice consist of bioactive compounds that 

contribute to various medicinal properties, hence their combination has been claimed 

to promote various ailments. However, the efficacy and safety of this juice have 

become an argument and controversy among the locals since there is a dumping of 

―claim‖ that health products are not safe to be consumed.  Therefore, this study was 

conducted to quantify the bioactive compounds in the juice and test the bioactivity 

(antioxidant and antimicrobial) of the juice in order to ensure the effectiveness of the 

juice. 

1.2 Problem statement 

There are claims of many local products being health beneficial in the market 

but not fully supported by proof of its safety and efficacy (Ismail et al., 2020). This is 

due to reports claiming consumers having bad side effects after using the products 

and even worst, a few were reported to be dead due to prolonged use of these 

products. Besides, Ismail et al. (2020) also stated that there are also a number of 

health juices being sold without proper verification and little information on its 

effectiveness. Hence, many people have doubts on whether to risk and consume the 

local health products as an addition to their food or as a daily supplement. The 

combination of 5 natural products namely ginger, garlic, honey, lemon and apple 
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cider vinegar is known to alleviate common ailments such as high blood pressure, 

indigestion, bloating, high cholesterol, asthma, skin problems, obesity, and stomach 

ulcer, similarly to the use of prescription drugs but with lesser side effects (Javed et 

al., 2014; Naseem et al., 2016). In previous studies done by Javed et al., (2014) and 

Naseem et al., (2016), the combination of these five ingredients have revealed the 

lipid lowering and cardio-protective effect in experimental animal models of 

hyperlipidaemia. Besides, it has also found out that the combination of the extracts 

exerts cardio protective and anti-atherogenic effects. The study was done because the 

researchers assumed that each of the components have antioxidant effects that 

contributes to reducing cholesterol level. However, how the antioxidant properties 

present and work in the mixtures has not been discussed and this research aims to 

determine the antioxidant activity of this herbal mixture. On the other hand, a similar 

study was done by Metwali et al., (2014) on antimicrobial activity of natural products 

combination but they only combined three ingredients which were garlic, ginger, and 

honey. From the study, the researchers discovered that the combination of garlic, 

ginger and honey in a non-aqueous vehicle is effective against gram-positive bacteria 

and gram-negative bacteria. Thus, the five ingredients combination is assumed to 

have stronger antibacterial activity. However, there is still no published work done 

on the combination of all these five natural products on bioactive compounds, 

antioxidant and antibacterial activity. Therefore, this research aims to determine the 

bioactive compounds, to identify the protein and to determine the antioxidant and 

antibacterial activities of combination of five natural products. 

1.3 Significance of study 

The combined medicinal properties of the five natural products in Haq juice 

provides cheaper and safer alternative compared to pharmaceutical drugs since 

medicinal plants are believed to have equal effect as pharmaceutical drugs. From this 

study, the protein content, bioactive compound presence, and bioactivity properties 

such antioxidant and antimicrobial properties of the juice will be known. Hence, this 

study will provide information on the properties and activities of Haq juice which 

will add more value for its commercialization and reap its benefit to mankind. 
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Besides, it could also be a guideline to increase public awareness on the health 

products sold in the market and additionally, the results obtained in this study will 

help in the trustworthiness of the product. Therefore, this study is an alternative to 

gain the trust and support of the consumer towards local health product specifically 

the Haq juice.  

1.4 Research objectives 

The research objectives are: 

a. To determine nutritional contents (vitamin C, reducing sugar) and bioactive 

compounds (total phenolic content, total flavonoid content) in Haq juice. 

b. To evaluate the bioactivity of Haq juice by determining the protein content, 

antioxidant and antibacterial activities. 

c. To identify the proteins in Haq juice.  

1.5 Scope of work 

The level of two bioactive compounds in Haq juice namely allicin (from 

garlic) and methylglyoxal (from honey) was determined using high performance 

liquid chromatography (HPLC) and gas chromatography mass spectroscopy 

(GCMS). The total phenolic content was determined using Folin-Ciocalteu method 

and total flavonoid content via aluminium (III) chloride (AlCl3) solution method. The 

reducing sugar was determined by method using 3,5-dinitrosalicylic acid (DNS) 

reagent and the vitamin C content in the juice was estimated by method using reagent 

of 5 % metaphosphoric acid- 10 % acetic acid. Then, the antioxidant activity of the 

juice was studied using ferric reducing power assay (FRAP) and 2,2-diphenyl-1-

picryl-hydrazyl-hydrate assay (DPPH) while the antibacterial activity was 

determined using disc diffusion method on Escherichia coli, Staphylococcus aureus, 

Pseudomonas aeruginosa and Bacillus subtilis. Finally, protein content in the juice 

was identified by conducting protein digestion using in solution digestion method 
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and the digested protein was sent for Liquid Chromatography Tandem Mass 

Spectrometry (LC-MS/MS) analysis and then interpreted through National Center for 

Biotechnology Information (NCBI), Uniprot and GoMapMan. 
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