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ABSTRACT

Objective: The coffee is one of the most common beverages with reported health benefits. The coffee extracts are used in cosmetic and pharmacological
preparations. The present study deals with the development of Arabica and Civet coffee extract based cosmetic formulas and its stability.

Methods: Coffee extracts were prepared by mechanical pressing and solvent extraction methods. The total phenolic content of the extracts was
assessed by Folin-Ciocalteu colorimetric method. The body lotion (BL) and hand moisturizing cream (HMC) were formulated, and the stability, heavy
metal, and microbial contamination of the products stored at different temperatures for 3 months were evaluated by the organoleptic method, atomic
absorption spectrophotometer, and plate assay, respectively.

Results: The developed products (BL and HMC) were creamy, slightly dark in color with coffee fragrance. The products were stable, and no changes
in color, odor, and texture were observed, for 3 months even at 40°C. BL was found to be not contaminated with lead, whereas, the presence of arsenic
and mercury were found in the concentration of <0.16 and <0.09 mg/kg, respectively. The HMC has <0.16 mg/kg of arsenic and <0.09-0.28 mg/kg
of mercury, while no lead content was detected. BL and HMC harbor only 253-281 and 231-251 CFU/g, respectively. The products were free from
pathogenic microbes. The extract method has not affected the quality of the product.

Conclusion: The BL and HMC were stable and contain negligible amount of heavy metal and found to be microbiologically safe. The presence of coffee

extract in the products nourishes and protects the skin and suitable for topical applications.
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INTRODUCTION

The coffee is one of the most common beverages around the world
and majorly cultivated in Kenya, Brazil, Ethiopia, Jamaica, Hawaii, and
Vietnam. The genus Coffea contains ~70 species. Coffea arabica
and Coffea canephora var. Robusta are the economically important
coffee varieties. Almost 60% of coffee production is contributed by
C. arabica, commonly known as Arabica coffee (AC) [1]. AC is superior
in the aroma and cup quality, while Robusta is rich in flavor, soluble
solids, caffeine, and other antioxidants [2]. The chemical composition of
coffee brew varied on several factors such as cultivation condition and
processing such as roasting and grinding. The roasting of coffee bean is
a critical step, which affects the final qualities (aroma, color, taste, and
phytochemical content) of the coffee [3].

Green coffee contains 60% of carbohydrates (stachyose, raffinose,
sucrose, cellulose, arabinogalactan, galactomannan, arabinose, glucose,
galactose, fructose, mannitol, mannose, xylose, and ribose), 8-18%
of protein, lipids (triglyceride, stigmasterol, and sitosterol), fatty
acids (oleic, linoleic, palmitic, linolenic, arachidic, stearic, behenic,
and lignoceric), and polyphenols (caffeoylquinic, feruloylquinic,
cinnamoylquinic, and dicaffeoylquinic acids). Asparagine, alanine,
glutamic acid, lysine, and aspartic acid are the primary amino acid
constituents of coffee. The coffee is rich in caffeine, trigonelline,
theophylline, and theobromine [4-6].

Civet coffee (CC) is the oddest and expensive coffee in the world due
to its extensive processing and unique taste. CC is prepared using
any coffee bean (Arabica or Robusta). Asian palm civet (Paradoxurus
hermaphroditus) was fed with coffee beans, and the beans were partially

digested in the intestinal tract of the animal. The digested beans have been
collected during defecation and subjected to routine processing such as
drying, dehulling, and roasting. The partial fermentation and digestion
process reduced the bitterness and improved the aroma of the coffee [7].

Although coffee is a common refreshing beverage, recent studies
revealed that the consumption of coffee reduced the prevalence of
several diseases such as diabetes, cardiovascular diseases, cancer, and
Parkinson’s disease. Acute coffee consumption improved the plasma
antioxidant capacity [8]. The coffee and caffeine-based cosmetic
preparations are available in the market due to its beneficial health
activity and ability to penetrate the skin barrier. The cosmetic formulas
meant for topical applications such as anti-cellulite products contain
caffeine to prevent the body from excess accumulation of fat [9].

The aim of the present study was to formulate body lotion (BL) and
hand moisturizing cream (HMC) containing AC and CC extract. We have
successfully formulated the BL and HMC, and the stability, chemical,
and microbiological safety of the formulated products was evaluated.

METHODS

Sample collection and extraction

Two different types of coffee beans (Arabica and Civet) were collected
from Ban Dong Coffee manufactures, Mae Hong Son, Thailand (Fig. 1).
AC and CC beans were ground using coffee grinder and then subjected
to two different extraction procedures such as solvent extraction using
propylene glycol and coffee machine extraction. Coffee powder was
mixed with 80% propylene glycol at the ratio of 1:10 and incubated
in shaker for 24 h at 180 rpm. Then, the extract was filtered through
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Whatman filter paper No. 1 and stored at 4°C until use. For coffee
machine-based extraction, coffee powder and water were mixed at the
ratio of 1:10 and extracted using coffee maker (Nuova Simonelli®, Model
no. APPIA II). The extract was stored in amber bottle at 4°C until use.

Total phenolic content (TPC)

The TPC of the coffee extracts was determined by Folin-Ciocalteu
colorimetric method as prescribed previously [10], and TPC was
denoted as mg of gallic acid equivalent (GAE) per g of sample.

Preparation of BL and HMC

The Phase A ingredients (Olivem® 1000, Oliwax®, butylated
hydroxytoluene, cyclopentasiloxane and cyclohexasiloxane, neopentyl
glycol diheptanoate (NGD) and isododecane (ID), caprylic/capric
triglyceride, and dimethicone), and Phase B ingredients (glycerine, EDTA,
Glydant®, Euxyl K120®, Euxyl PE9010®, Vitamin E acetate, coenzyme
Q10, and water) were prepared separately and then both the Phases (A
and B) were mixed together at 70-75°C until it gets mixed well to reach
the desired texture. Then, the mixture was allowed to cool (to reach
room temperature), and then different concentrations of coffee extracts
(Formula 1, 2, and 3 contains 0, 5, and 10% of coffee extract) were mixed.
Both BL and HMC contain the same ingredients except Vitamin E acetate
and coenzyme Q10 that was not used in HMC. The concentration of
ingredients used for the preparation of products in the present study was
standardized by the Health Innovation Institute, Chiang Mai, Thailand,
and all the rights were reserved as company secrets.

Characterization of the products
The physical (color, odor, and texture), chemical (pH and heavy metals
such as lead, arsenic, and mercury), and biological characteristics
of the product were determined by organoleptic method [11,12],
atomic absorption spectrophotometer [13], and plate assay [14,15],
respectively, as detailed previously.

Stability assessment

The stability of the products was assessed after storing the products at
different temperatures (4, 30, and 40°C) for 3 months. After 3 months of
storage, the color, odor, and texture of the product and contamination in
the preparations were determined.

Statistical analysis
All the experiments were performed in triplicates, and the values were
represented as mean * standard deviation.

RESULTS AND DISCUSSION

AC and CC beans were extracted using 80% propylene glycol and
coffee machine. The TPC of AC and CC coffee machine extracts was
11.81£0.86 and 10.34+0.31 mg GAE/g sample, respectively. Similarly,
TPC of propylene glycol extract of AC and CC was 10.03+1.75 and
10.67+1.00 mg GAE/g sample, respectively (Table 1).

The BL and HMC were formulated with a different concentration
of coffee extracts (5 or 10%) as described in materials and methods
section. Olivem® 1000 is apolyethylene glycol-free vegetable self-
emulsifying agent, chemically comparable to lipid composition of the
skin surface, commonly used in topical creams. Oliwax is a stabilizing
lipid derived from olive oil. Its spreadability and smoothness are
appropriate for several cosmetic products, especially for hair and skin
care products. Butylated hydroxytoluene was used as a preservative
in the preparation. Cyclopentasiloxane and cyclohexasiloxane were
used as a skin conditioning and delivery agent, emollient, solvent, and
lubricant. NGD and ID are used as emollient in skin care products. NGD
is an excellent alternative to silicones, and NGD is smooth and velvety
on the skin. ID is a low viscous, high spreadable, and fragrant agent for
lotion-based products.

Caprylic/capric triglycerides are an oily liquid triester derived from
coconut oil and glycerin, and it is used as an emollient, solvent, and
dispersing agent. Dimethicone is the potent anti-foaming agent,

Asian ] Pharm Clin Res, Vol 11, Issue 6, 2018, 425-429

commonly used in cosmetic products, especially in conditioners.
Glydant® 2000 and euxyl® K 120 act as a liquid cosmetic preservative,
which is active against bacteria, yeasts, and fungi. In the present study,
we have used all the necessary ingredients in a scientifically proven
ratio (the results of optimization of cosmetic compounds are unrevealed
in this manuscript since the information was protected as private
industrial secret) to formulate the high-quality cosmetic formulation.

The initial color, odor, and texture of both BL and HMC was uniform light
brown, caffeine, and homogeneous, respectively. The color intensity
was high in the formula with high concentration of coffee extract. The
formulas are not distinguishable based on the appearance since both
the products are containing AC extract and CC extract (Figs. 2 and 3).

The formulas were stored at different temperatures (4, 30, and 40°C)
for 3 months to assess the stability of the product. The color and odor
of the product were scored with 1-3 (1 - irregular color, 2 - medium
uniformity in color, and 3 - uniform color; 1- Bad smell, 2 - alight change
in original odor, and 3 - good). All the samples stayed excellent and fresh
even after 3 months of storage. The storage temperature has not affected
the quality of the product. The texture of the product was not changed.
No clumps and watering were observed in the products (Table 2).

The initial pH of the product was 5, and the pH of both BL and HMC
was not changed after 3 months of storage at various temperatures
(Table 3). The pH of the skin is ranging from 4 to 5.5. The skincare
products with the pH of normal skin are preferable.

The heavy metal content of BL and HMC was assessed. The results
showed that BL was not contaminated with lead, whereas the presence
of arsenic and mercury was found in the concentration of about <0.16
and <0.09 mg/kg, respectively. The HMC has <0.16 mg/kg of arsenic
and <0.09-0.28 mg/kg of mercury, while no lead content was detected
(Table 4). According to Thai Industrial Standard (TIS 478-2555), the
concentration of lead, arsenic, and mercury should be <20, 5, and
1 mg/ kg of product, respectively. Both BL and HMC contain only trace
amount of arsenic and mercury, while no lead content was detected.

The microbiological safety of BL and HMC was determined. The results
proved that BL and HMC harbor only 253-281 and 231-251 CFU/g,
respectively. The content of representative pathogenic microbes
(Candida albicans, Pseudomonas aeruginosa, Staphylococcus aureus, and
Clostridium spp.) in cosmetic formulas was also studied. No pathogens
were found in both the products after 3 months of storage at 40°C

Table 1: The TPC of AC and CC extracts

Types of coffee Extraction TPC (mg GAE/g
method sample)

AC Coffee machine 11.81+0.86
Propylene glycol 10.03+1.75

CC Coffee machine 10.34+0.31
Propylene glycol 10.67+£1.00

TPC: Total phenolic content, AC: Arabica coffee, CC: Civet coffee

Fig. 1: The collected coffee bean samples. (a) Civet coffee,
(b) Arabica coffee
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Table 2: The physical characteristics (color, odor, and texture) of the body lotion and hand moisturizing cream

Products Formula Extract Temperature (°C)

Color

Odor Texture

Month

Month Month (0-3)

BL, and HMC 1 AC 4
30
40

cc 4
30
40

2 AC 4
30
40

cC 4
30
40

3 AC 4
30
40

cc 4
30
40

WWWWWWWwWwWwWwWwWwwwwwww|o

Smooth, and uniform texture

W WwWWWWWWWWWWWWWW| =
WWWWWWWWWWWWwWWwWwwWwwW|N
WWWLWWWWWWWWWWWWwWwWWwWww|w
WWWWWWWWwWWwWwwWwwwwwww|o
WWWWWWWWWWWWWWWWWW |
WWWLWWWWWWWWWWWWwWwwww|N
WWWWWWWWWWWWwWwWwWwWwwww|w

w
w
w

Color score: 1 - irregular color, 2 - medium uniformity in color, 3 - uniform color, Odor score: 1 - bad, 2 - slight change in odor, 3 - good, BL: Body lotion, HMC: Hand

moisturizing cream, AC: Arabica coffee, CC: Civet coffee

Table 3: pH of the body lotion and hand cream products stored
at different temperature for 3 months

Product Formula Extracts Temperature pH during

(°C) 0-3 months
AC 4 5
30

40
cc 4 5

30
40
2 AC 4 5
30
40
cC 4 5
30
40
3 AC 4 5
30
40
cc 4 5
30
40

BL: Body lotion, HMC: Hand moisturizing cream, AC: Arabica coffee, CC: Civet
coffee

BLand HMC 1

(Table 5). According to the United State Pharmacopoeia (USP) and TIS
act (TIS478-2555), the skin care product should not contain pathogenic
bacteria (S. aureus, P. aeruginosa, C. albicans, and Clostridium spp.), and
the total bacterial count should not exceed 1000 colonies per gram or
cubic centimeter. The BL and HMC were found to be microbiologically
safe.

Several studies have proved that caffeine has anti-cellulite and
antifibrotic properties, increases the metabolism, lipolysis, hair growth,
and microcirculation of the blood, decreases puffy eyes, quickens the
lymph drainage from fatty tissue, and helps to remove toxins from the
system. Thus, caffeine and coffee extracts are used in various cosmetic
products [9,16,17]. The consumption of coffee has been reported to
maintain the level of urine uric acid [18].

The aqueous extract of coffee silverskin (a byproduct of coffee roasting
process) has been examined for the antiaging properties using in vitro
and in vivo model system. The results suggested that coffee silverskin
extract protects the human keratinocytes from oxidative damages and
extends the lifespan of Caenorhabditis elegans [19]. Rodrigues et al. [20]
proved that coffee silverskin was a cosmetically significant candidate
with high antioxidant and antimicrobial property with no cytotoxicity
to human cells. The coffee silverskin extracts and green coffee oil were
safe for topical applications [21,22].

The used coffee grounds are abest renewable alternative source of bioactive
principles. The used coffee powder contains kahweol, cafestol, trigonelline,
caffeine, and polyphenolic compounds (gallic acid, protocatechuic acid,
and chlorogenic acid) and exhibited high antioxidant activity. The study
suggested that the bioactive compounds of used coffee powder are
effective ingredients in cosmetic and pharmaceutical preparations and
can be used in functional foods [23,24]. Several studies have revealed the
antioxidant richness of raw and used coffee and its extracts [25-27]. The
microencapsulated green coffee oil has been considered as a promising,
antioxidants rich cosmeceutical agent, and it is proved that skin cream
containing used coffee ground oil improved the skin sebum levels [27,28].

CONCLUSION

The AC and CC extract based BL and HMC were developed. Significant
changes were not observed among the product containing solvent and
mechanically extracted coffee, in terms of product stability, appearance,
and TPC. The products were stable for 3 months at different storage
temperatures and were found to be free from tested heavy metals and
pathogenic microbes. Further, clinical studies are required to know the
consumer satisfaction on the products.
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Table 4: HMC in body lotion and hand cream after stoage at 40°C for 3 months

Product Formula Extracts Heavy metal
Lead (mg/kg) Arsenic (mg/kg) Mercury (mg/kg)
BL 1 - Not detected <0.16 <0.09
2 AC
cC
3 AC
cC
HMC 1 - Not detected <0.16 <0.28
2 AC <0.09
cC <0.28
3 AC <0.09
cC <0.28

BL: Body lotion, HMC: Hand moisturizing cream, AC: Arabica coffee, CC: Civet coffee

Table 5: The microbiological assessment of BL and HMC after storage at 40°C for 3 months

Product Formula Extract Microorganisms (CFU/g)
Total bacterial load C. albicans, P. aeruginosa, S. aureus, and Clostridium spp.
BL 1 - 253 Not observed
2 AC 281
cc <30
3 AC 278
cc <30
HMC 1 - <30 Not observed
2 AC 231
cC <30
3 AC 251
cc <30

BL: Body lotion, HMC: Hand moisturizing cream, AC: Arabica coffee, CC: Civet coffee, C. albicans: Candida albicans, P. aeruginosa: Pseudomonas aeruginosa, S. aureus:
Staphylococcus aureus

Fig. 2: The representative picture of body lotion made with
arabica coffee extract (a): Formula 1, (b): Formula 2, (c):
Formula 3 and civet coffee extract (d): Formula 1, (e): Formula 2,
(f): Formula 3

Fig. 3: The representative picture of hand moisturizing cream
made with Arabica coffee extract (a): Formula 1, (b): Formula
2, (c): Formula 3 and civet coffee extract (d): Formula 1, (e):
Formula 2, (f): Formula 3
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