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Synthetic materials used in cosmetics products have adverse effects on the skin 

causing skin irritation.  Natural bioactive compounds have no adverse effects on the 

skin or any other parts of the body. Cosmeceuticals are materials having natural 

bioactive compounds that have medicinal benefits. Unlike drugs, Cosmeceuticals do 

not have any adverse biological effects on the living tissues. The objectives of this 

study were to extract  the phenolic compounds present in the earthworm paste (EP) 

of red worm (Lumbricus rubellus) and African night crawler (Eudrilus eugeniae) and 

evaluation its antioxidant activity for Cosmeceutical use. The Folin-Ciocalteu 

procedure was used to quantify the phenolic compounds. Identification of the 

phenolic compounds in the earthworm paste was achieved by using high-

performance liquid chromatography (HPLC), followed by confirmation of 

compounds using liquid chromatography mass spectroscopy (LC/MS). Tow types of 
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solvent materials were used in the experiment: methanol and ethanol with different 

concentration levels 80% and 75%. Type of solvent used at different concentration 

levels had no effects on the total phenolic contents of the earthworm paste. In this 

study, the earthworm paste from the red worm extract yielded higher amounts of 

phenolic compounds than that of the African night crawler extract. HPLC analysis of 

the phenolic compounds revealed the presence of phenolic acids, cinnamic and 

benzoic acid derivatives, which were measured at 270, 280, 290, 300 and 325 nm. 

These compounds included gallic, chlorogenic, salicylic, caffeic, syringic and p-

coumaric acids. The red worm extract had more phenolic acids than that of the 

African night crawler extract. LC/MS confirmation showed two compounds in the 

methanolic extract of the earthworm paste of the African night crawler. These 

compounds were sinapic and caffeic acids. In the methanolic extract of the 

earthworm paste of the red worm, four phenolic acids were confirmed according to 

their molecular weight. The compounds were syringic, p- coumaric, gallic and ferulic 

acids. The compounds identified were phenolic acids, which showed significant 

antioxidant activity. The antioxidant activity of each extract was assessed using the 

DPPH assay. All the extracts showed a strong antioxidant activity. The 75% 

methanolic extract of the earthworm paste of the red worm exhibited stronger 

antioxidant activity than that of  80% methanol and 80% ethanol. In contrast,  80% 

methanolic extract of the earthworm paste of the African night crawler revealed the 

strongest antioxidant activity. Earthworm extract of African night crawler revealed  a

stronger antioxidant activity than that of the red worm extract. In conclusion,The 

results shown that earthworms paste had notable amounts of phenolic compounds 

with strong antioxidant activity.  
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PENGEKSTRAKAN SEBATIAN FENOLIK DARIPADA CACING Lumbricus 
rubellus DAN Eudrilus eugeniae (Pihak berkuasa) SERTA PENILAIAN 

AKTIVITI ANTIOKSIDAN UNTUK KEGUNAAN KOSMESEUTIKAL 

Oleh 

QASIM MOHAMMED MATROOD AL-DARRAJI 

Julai 2013 

Pengerusi : Normala Halimoon, PhD 

Fakulti : Pengajian Alam Sekitar 

Bahan  sintetik yang digunakan dalam produk-produk kosmetik mempunyai kesan 

buruk pada kulit yang menyebabkan kerengsaan kulit. Sebatian bioaktif semula jadi 

tidak mempunyai kesan buruk pada kulit atau mana-mana bahagian badan.

Kosmeseutikal ialah bahan-bahan yang mempunyai sebatian bioaktif semulajadi 

yang mempunyai manfaat untuk perubatan. Kosmeseutikal juga tidak mempunyai 

apa-apa kesan buruk biologi pada tisu-tisu hidup. Objektif kajian ini adalah untuk 

mengekstrakk sebatian fenolik yang terdapat dalam pes cacing (EP), iaitu cacing 

merah (Lumbricus rubellus) dan Afrikan night crawler (Eudrilus eugeniae) dan juga 

untuk menilai aktiviti antioksida untuk kegunaan kosmeseutikal. Prosedur Folin-

Ciocalteu telah digunakan untuk mengukur sebatian fenolik. Pengenalpastian 

sebatian fenolik dalam pes cacing tanah telah dicapai dengan menggunakan cecair 

kromatografi berprestasi tinggi (HPLC), diikuti oleh pengesahan sebatian yang 
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menggunakan cecair kromatografi spektroskopi massa (LC / MS). Dua jenis bahan 

pelarut telah digunakan dalam eksperimen, iaitu metanol dan etanol dengan berlainan 

tahap kepekatan pada 80% dan 75%. Jenis pelarut yang digunakan pada tahap 

kepekatan yang berbeza tidak memberi kesan pada jumlah kandungan fenolik 

daripada pes cacing tanah. Dalam kajian ini, pes cacing tanah daripada ekstrak 

cacing merah menghasilkan jumlah sebatian fenolik yang lebih tinggi daripada 

ekstrak Afrikan night crawler. Analisis HPLC dari sebatian fenolik menunjukkan 

kehadiran asid fenolik, cinnamik dan benzoik acid derivatives, yang diukur pada 270, 

280, 290, 300 dan 325nm. Sebatian-sebatian ini termasuk gallik, klorogenik, salisilik, 

caffeik, syringik dan asid p-coumarik. Ekstrak cacing merah mempunyai asid fenolik 

yang lebih tinggi berbanding dengan ekstrak African night crawler. Pengesahan 

LC/MS menunjukkan dua sebatian fenolik dalam ekstrak metanol daripada pes 

cacing African night crawler. Sebatian-sebatian ini ialah asid sinapik dan asid 

caffeik. Dalam ekstrak metanol daripada pes cacing tanah, empat asid fenolik telah 

disahkan mengikut keberatan molekul-molekulnya. Sebatian-sebatian itu ialah 

syringik, p-coumarik, gallik dan asid ferulik. Sebatian yang dikenalpasti adalah asid 

fenolik yang menunjukkan aktiviti antioksidan yang secara ketara. Aktiviti 

antioksidan bagi setiap ekstrak telah dinilai dengan menggunakan cerakin DPPH. 

Semua ekstrak menunjukkan aktiviti antioksida yang kuat. 75% ekstrak methanol 

daripada pes cacing merah menunjukkan aktiviti antioksida yang lebih kuat daripada 

80% metanol dan 80% etanol. Sebaliknya, 80% ekstrak metanol daripada pes cacing 

tanah African night crawler mendedahkan aktiviti antioksida yang paling kuat. 

Ekstrak cacing African night crawler mendedahkan aktiviti antioksida yang lebih 

kuat daripada ekstrak cacing merah. Hasil kajian menunjukkan pes cacing tanah 
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mempunyai jumlah sebatian fenolik secara ketara yang mana ia berkaitan dengan 

asid-asid fenolik dengan aktiviti antioksida yang kuat. 
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CHAPTER 1 

INTRODUCTION  

1.1 Background 

Bioactive compounds are secondary metabolites found in living organisms. Bioactive 

compounds are also called nutraceuticals which was coined by Stephen De Felice in 

1989 from nutrition and pharmaceutical (Biesalski et al., 2009). The most important 

feature of bioactive compounds is the antioxidant activity.  Antioxidant materials 

play a vital role in reducing the damage of the body by radicals in the body (Zheng et 

al., 2001). Physiological and biochemical activities in the body of human beings are 

primarily responsible for producing these unwanted products that can cause oxidative 

damage to essential molecules such as protein, lipids and DNA. Consequently, the 

damage can produce many ailments mainly, aging, diabetes and cancer (Choi et al.,

2002). Phenolic compounds act as free radical scavenging molecules. Antioxidant 

compounds have many medicinal characteristics such as anticarcinogenic, antitumor,

antiatherclerosis, antibacterial, anti-inflammatory and antiviral (Halliwell, 1994). 

Therefore, consuming of natural antioxidant compounds may reduce the threats of 

cancer and other diseases related to aging. 

The earthworm is one of the potential natural sources of antioxidant. Earthworm 

paste or extracts display antioxidant activity by prohibiting the oxidative damage. A

high amount of enzymes in the tissues of earthworms is responsible for the radical 

scavenging activity of earthworms. Glycolipoprotein isolated from the earthworm 

species Eisenia fetida exhibited tissue repairing capacity, which represents 



© C
O

UPM

2

antioxidant ability, when it was cultured in situ in human fibroblast and epithelial 

cells (Grdisa et al., 2001). 

However, the antioxidant activity is directly attributed to phenolics which can 

quench the free radicals owing to the presence of hydroxyl groups (Balamurugan et 

al., 2007). The polyphenol content in earthworm paste is higher than other 

components and is responsible for the anti-inflammatory and antioxidative activities 

(Prakash et al., 2007). 

Cosmeceutical science is a study of drugs and cosmetics. Cosmeceutical includes 

both the therapeutical properties of drugs and the appearance properties of cosmetics. 

Cosmeceuticals are added to cosmetic products to achieve two purposes: improving 

the appearance of skin texture, and achieving pharmacological influence. 

Cosmeceuticals are the most important class of the natural personal-care industry 

(Kligman, 2005).  

Skin aging is enhanced by the activity of reactive oxygen species (ROS). The most 

important features of anti-aging are wrinkles and pigmentation (Masaki, 2010). 

Melanin represents a principal pigment which is responsible for coloration of the 

skin. The melanin pigment is produced by the activity of melanocyte cells in the 

basal of the epidermis. After subjecting to the effect of certain elements, such as sun 

exposure, dark skin discoloration (melasma) or other diseases, melanin pigmentation 

may increase (Briganti et al., 2003). The main enzyme which catalyses melanin, 

leading to hyperpigmentation, is tyrosinase. 
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 Phenolics are one of the important constituents in plants. These compounds have 

shown tyrosinase inhibitory activity (Sugumaran, 2002). Furthermore, since the 

phenolic constituents have a close chemical structure of tyrosine, they can be utilized 

as depigmentation factors (Boissy and Manga, 2004).

Phenolics have gained more consideration due to their antioxidant properties. 

Natural antioxidant constituents are better than those of synthetic origins  because of 

many factors such as safety, lack of side effects, harmless, and tolerance which will 

lead to increased consumer preference (Dai and Mumper, 2010). However, most 

researchers have focused on phenolic compounds extracted from the plant kingdom.

Earthworms have notable profiles of phenolic compounds, which are available in the 

tissues of earthworms (Prakash et al., 2007). 

1.2 Significance of the Study 

The cosmeceutical products are one of the growing trends in the cosmetics and 

beauty marketplace. Breakthroughs in biochemistry and skin physiology have made 

it possible to narrow the lines between cosmetics and medicine, and, based on British 

Broadcasting Corporation (BBC), the anti-aging global market was worth around $ 

162 billion in 2008. This trend is expected to increase to $ 247.5 billion by 2013 

(Dilip, 2009). The antioxidants present the largest class of cosmeceutical materials  

Recently, phenolic compounds have attracted more consideration and interest 

because of their antioxidant activity, which is considered an essential activity against 

reactive oxygen species (ROS). ROS has caused many severe ailments such as 
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cancer and aging (Dai and Mumper, 2010). Phenolic compounds extracted from 

earthworms can offer a new source of natural organic compounds in skin care. 

1.3 Problem statement 

Cosmetics products have synthetic compounds that have an adverse effect on the 

skin after using for a long time and cause dermatological disorders (Masse et al.,

2001). These compounds, such as hydroquinone and kojic acid, which are widely 

used in cosmetic material for skin-lightening have an unfavourable effect on the skin 

by causing skin irritation (Garcia and Fulton, 1996; Giroir et al., 1991). Therefore, 

natural bioactive compounds have no adverse effects on the skin or any other parts of 

the body (Rivers, 2009). Moreover, most of the studies focused on the extraction of 

phenolic compounds from plant sources. They also focused on extraction of  

glycolipoprotein from the tissue and earthworm paste. Therefore, Literatures 

pertaining to the extraction and purification of phenolic compounds are absent. The 

earthworm is potential candidate for cosmeceutical materials. 
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1.4 Objectives of the study

 The objectives of this present research are to study the phenolic compounds 

extracted from earthworm species as antioxidant materials. The specific objectives of 

the study are to: 

 1) Determine the total phenolic content in the extract of earthworms using different 

solvents  

2) Verify phenolic compounds in earthworms using high pressure liquid 

chromatography (HPLC) and liquid chromatography-mass spectroscopy (LC/MS). 

3) Evaluate the antioxidant activity of earthworm extracts  

1.5 Scope of the study

The study focused on identification of phenolic compounds from earthworm paste of 

two species. The research work limits itself to use two species of earthworm because 

earthworm species are expensive and it is out of the scope of the study to raise them 

in vermicompost. Analysis depends on the extraction of earthworm paste from that 

two species. 

There are no data about extraction and identification of phenolic compounds from 

earthworm. Most of the previous literatures focused only on the extraction of 

phenolic compounds from plant. Moreover, the study is limited by using several 

standards compound in HPLC since these compounds are expensive. 
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1.6 Thesis organization 

This thesis consists of five chapters. The chapters have been organized as follows: 

Chapter two discusses about earthworm and their products, bioactive compounds, 

cosmeceutical products, extraction of phenolic compounds , identification and 

confirmation of phenolic compounds and assessment of antioxidant activity. 

Chapter three presents the research methodology. This chapter has been divided into 

three parts, namely extraction and quantification of phenolic compounds, 

identification and confirmation of phenolic compounds, and evaluation of the 

antioxidant activity of earthworm paste. 

Chapter four presents the results and discussion about quantification of phenolic 

compounds, identification of phenolic compounds and assessment of antioxidant 

activity. 

Chapter five presents a conclusion of the study and highlights recommendations for 

further study. 
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