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ABSTRACT

Opportunistic fungal infections have been a common element of morbidity and mortality within the
immunosuppressed individuals while dermatophytosis is the superficial fungal infection caused by dermatophytic
fungi with high affinity for keratinized tissue. The remedy of these infections is a remarkable challenge due to the
resistance of antifungal drugs. The fruit of Lycium barbarum has been traditionally used in Chinese herbal
medicine and they are considered as functional foods with wide range of pharmacological activities. The aim of
this study was to evaluate the effect of Lycium barbarum (goji berry) fruit extract against fungal pathogens. In the
present study aqueous and methanol extracts of fruit extract of Lycium barbarum were tested in vitro for their
antifungal activity against Candida albicans, Aspergillus niger and Trichophyton rubrum. Methanol extract was
the most potent with maximum zone of inhibition(24 & 25mm)against Candida albicans and Trichophyton
rubrum and compared with standard drug fluconozole. The MIC and MBC values of the methanolic extract of
Lycium barbarum fruit extract against Candida albicans and Trichophyton rubrum were found at the
concentration of 125 and 250mg/ml. The phytochemical screening of extracts revealed the presence of flavonoid,
saponin, polyphenol and volatile oil. Findings from the study revealed that methanol extract of Lycium barbarum
shows significant antifungal activity against Candida albicans and Trichophyton rubrum. Further studies are
required to understand the efficacy and the mechanism of action involved in the antifungal activity of the plant
extract of L barbarum.
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INTRODUCTION

Fungal infection reports for significant rates of morbidity
and mortality however, there is insufficient of systematic
data on the incidence and popularity of human mycoses
in Malaysia.l!’ These infections have been generated
serious problems worldwide in immune-suppressed
patients. Worldwide, the infection and mortality rate are
increasing due to opportunistic mycoses such as Candida
albicans, Aspergillus niger, and Trichiphyton rubrum
among patients with weak immunity.™

Candida infections generally arise in warm moist frame
regions, such as underarms, mouth and diaper areas.
Vaginal Candidiasis is a yeast infection, which is the
most common form of vaginitis.”! Aspergillus niger is
known to be a filamentous ascomycete fungus which is
universal in the environment and has been involved in
the opportunistic infections of people. Opportunistic
Infections is an infection caused by bacterial, viral,
fungal, or protozoan pathogens that take advantage of a
host with a weakened immune system.™ Trichophyton
rubrum is known as dermatophyte which cause
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superficial fungal infections. The dermatophytes are a
subgroup of organism that have the capacity to penetrate-
keratinized tissues, such as hair, skin and nails.?

The consequence of antifungal drugs to the use of
modern medicine has elevated dramatically, over the past
30 years.!® The azoles are known to be used as broadly
under antifungal drugs. Although there are many azoles
available in the market, yet fluconazole, posaconazole
and voriconazole are most frequently used invasive
fungal infections treatment. Azoles inhibit the
biosynthesis of ergosterol and they are known to be
fungistatic.”  Fluconazole has wide activity against
clinically compatible yeast including Candida spp,
Aspergillus niger and Trichophyton rubrum.

Goji berry (Lycium barbarum) is primarily cultivated in
China.®! It has a bright, red coloured, ellipsoid and 1-2
cm long grape-like fruit. Goji berry has the highest
nutritional value in the world and is also known to be a
powerful antioxidant.”? Traditionally, L.barbarum has
been used many properties such as vision and immune
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system-improving consequences, and assist of kidney
and liver function, and as a remedy for respiratory
related diseases.[*"!

Studies indicates the effects of Lycium barbarum on
aging, neuroprotection, general well-being, antidiabetics,
antiglaucoma, anti-oxidant, immunomodulation, anti-
tumor and anticytoprotection but only few studies proven
on antifungal properties. This study is intended to
determine the effect of Lycium barbarum fruit extract in
treating fungal infection. Extract of Lycium barbarum
exhibit antifungal activity against fungal pathogens due
to the present of phytoconstituent such as solavetinone
and cyperone which is a powerful antifungal compound
as stated in the previous studies.!*!

MATERIALS AND METHODS

Collection, authentication and preparation of the
extract

The Lycium barbarum which was available in dried form
were bought from Ah Seong Chinese Traditional Shop
from Klang Selangor. The plant materials were
authenticated by Dr.Mohd Firdaus Ismail from
University Putra Malaysia (Ref No:
UPM/IBS/UB/H79/17). 600g of air dried powdered
materials were separately soaked in 90% methanol and
distilled water for 7 days. After 7 days the both extract
were filtered using Whatmann No 1 sterile filter paper.
The excess solvent in the methanolic extract was
evaporated to dryness by using rotatory vacuum
evaporator (Heidolph 300 LabroRota, Germany) at
125rpm, while the aqueous extract was dried by using
heating mantle at 50°C. Both filtrates were transferred
into sterile airtight container and placed on refrigerator
until tested."? The extracted samples were kept in
refrigerator at 4°C prior to use.

Test Organism

The extracts were tested on few common fungal species
such as Candida albicans, Aspergillus niger and
Trichophyton rubrum. The fungal strains were obtained
from Pusat Perubatan Universiti Kebangsan Malaysia.
The procured sample were sub-cultured and maintained
in Sabouraud Dextrose Agar plate at 4°C.1%

Culture Medium

The Muller Hilton agar medium was used for the
antifungal activity and it was prepared by using distilled
water, the pH of the media was maintained at 7.4. The
media was sterilized in autoclave for 15 minutes at
121°C.

Standard Drug

Fluconazole (150mg) have been used as standard
antibiotic for fungal infections. It disrupts fungal cell
membrane by inhibiting the synthesis of ergosterol.

Preliminary Qualitative Phytochemical

The various extracts of Lycium barbarum obtained were
subjected to qualitative analysis to detect the presence of
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various phytochemical constituents such as alkaloids,
carbohydrates, glycosides, proteins and amino acids, fats,
flavonoids, steriods, coumarins, terpenoids, tannins,
phytosterols, saponins, poly phenols and oils/resins by
standard methods.

Preparation of Lycium barbarum Fruit Extract
The fruit extract of Lycium barbarum were prepared in
concentration of 500mg/ml of distilled water.

Invitro Anti-Fungal Activity of Lycium barbarum
Fruit Extracts by using Agar Well Diffusion
Technique

The agar well diffusion technique is widely used to
evaluate the antifungal activity of plant extracts of
Lycium barbarum. The agar plate surface has been
inoculated by spreading a volume of the Candida
albicans, Aspergillus niger, and Trichophyton rubrum by
using a cotton swab. Then in each plate, well or cup with
a diameter of 6 to 8 mm is aseptically made with a sterile
cork borer. Then, 0.1ml of standard drug (150mg/ml)
aqueous and methanol fruit extract (500mg /ml) was
introduced to each well on the medium. Then, agar plates
were incubated under 25-30°c for 72-96 hours. The
antifungal agent diffuses in the agar medium and inhibits
the development of the fungal strain tested."® Growth
inhibition was quantified as inhibition circular zones, and
their diameters were measured. All the plates were
performed in triplicates.™*®

Determination of Minimum Inhibitory Concentration
(MIC) of Lycium barbarum extracts against Candida
albicans, Aspergillus niger, Trichophyton rubrum

The MIC was determined by the dilution method in
which various concentration (500 mg/ml, 250 mg/ml,
125 mg/ml, 62.5 mg/ml and 31.25 mg/ml was used. In a
sterilised test tube, 2 ml of the Mueller Hinton broth, 1ml
of the extract (500mg/mL) was added to the test tube,
mixed well an serially diluted in other test tube
containing 2 ml Mueller Hinton broth. Then 0.1ml of the
fungal strain inoculum were added into the test tubes.
DMSO was used as negative controls.®! The tubes were
kept for incubation at 22-27°C for 72-96 hours. After
incubation, the minimum inhibitory concentration of
extract was determined as based on the turbidity and
absorbance values were measured at 630nm using UV-

spectrophotometer. All samples were repeated in
triplicate.!”
Determination of Minimum Fungicidal

Concentration of Lycium barbarum against Candida
albicans, Aspergillus niger and Trichophyton rubrum
To determine minimum fungicidal concentration of
Lycium  barbarum  fruit extracts, the lowest
concentrations which inhibited fungal growth were
inoculated on SDA plates and incubated at 25 °C for 72-
96 hours. The lowest concentration of Lycium barbarum
fruit extract that has no fungal growth was recorded as
MFC.[¥
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Statistical Analysis

The data was expressed as mean = S.E.M. The
assessment for MIC study was performed in triplicate
and the data was subjected to one way analysis of
variance (ANOVA) using Dunnett ‘T’ test and p values <
0.05 was considered as significant.

Table No 1: The nature and yield percentage.
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RESULTS
The colour, consistency and percentage of yield of fruit
extract of Lycium barbarum were shown in the Table 1.

No Extract Colour Consistency % Of Yield
1 Methanol Dark Orange Sticky Mass 57.84
2 Aqueous Dark Brown Sticky Mass 91.26
Qualitative phytochemical screening indicated that the terpenoid, tannin, phytosterol, saponin, polyphenol,

aqueous and methanol fruit extract of Lycium barbarum
contained active compounds as shown in Table 2. The
aqueous extract showed the presence of alkaloid, protein,

oil/resin and volatile oil. The methanol extract showed
the presence of alkaloid, protein, flavonoid, terpenoid,
tannin, phytosterol, polyphenol, oil/resin and volatile oil.

Table No 2: Phytoconstituent present in agueous and methanol extract of Lycium barbarum.

Phytochemical Constituents

Agueous Extract

Methanol Extract

Alkaloid

+ +

Carbohydrate

Protein

+ |

+

Fats

Flavonoid

1
+ |

Steroid

Terpenoid

Tannin

+ |+ |+

Phytosterol

Saponin

Polyphenol

Oil/Resin

Volatile oil

||+

+ |+ |+

- Indicates absence of phytoconstituent
+ Indicates presence of phytoconstituent

The invitro antifungal activity of aqueous and methanol
fruit extract of Lycium barbarum were summarized in
Table 3, Figure 1, Figure 2 and Figure 3. The result
showed that the aqueous extract have no activity against
Candida albicans, Aspergillus niger and Trichophyton

rubrum. The methanol extract are effective against
Candida albicans and Trichophyton rubrum but no
effective against Aspergillus niger. The methanol extract
against Trichophyton rubrum showed higher activity
than the standard drug.

Table No 3: Invitro antifungal activity of methanol and aqueous fruit extract of Lycium barbarum against
Candida albicans, Aspergillus niger and Trichophyton rubrum.

Inhibition Zone (mm)

Test Organism Standard Drug (Fluconazole) Agueous Extract | Methanol Extract
CANDIDA ALBICANS 26+0.88 1345.67 24+0.88*
ASPERGILLUS NIGER 26+0.88 5+0.88 10+0.67
TRICHOPHYTON RUBRUM 17+1.45 17+0.88 2510.58**

n= 3; ***p< 0.001 = high significant, **p< 0.01 = significant and *p< 0.05 = less significant
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Figure 2: Zone of Inhibition in (mm) for antifungal

activity of aqueous and methanol extract of Lycium
barbarum against Trichophyton rubrum.

Figure 1: Zone of Inhibition in (mm) for antifungal
activity of aqueous and methanol extract of Lycium
barbarum against Candida albicans.

~

Canda albins

SN

Trichophyton rubrum
Figure 3: Zone of Inhibition in (mm) for antifungal activity of Fluconazole 150mg/mL against fungal strains.

Aspergillus niger

The MIC values of methanol fruit extract of Lycium
barbarum were determined by using dilution method.
The methanol extract showed inhibitory effect against

Candida albicans (0.67+0.02) and Trichophyton rubrum
(0.63£0.01) at the concentation of 125mg/ml. The results
were shown in Table 4.

Table No 4: Methanol fruit extract of Lycium barbarum against the Candida albicans and Trichophyton rubrum
using Uv-Vis Spectrophotometer.

Different concentration of methanol fruit extract of Lycium barbarum | Standard drug
Test
oraanism (mg/ml) Fluconazole
4 500 250 125 62.5 31.25 (150mg/ml)
C.albicans 0.52+0.15 0.45+0.01 | 0.67+£0.02** | 1.28+0.02 1.68+0.06 0.38+0.01
T.rubrum 0.13+0.01 0.44+0.01 | 0.63+0.01** | 1.25+0.01 1.35+0.02 0.32+0.02

n= 3; ***p< 0.001 = high significant, **p< 0.01 = significant and *p< 0.05 = less significant

The MFC values of methanol fruit extract of Lycium
barbarum were determined by using plate method. The
result were shown in Table 5. The methanol extract

Table No 5: Minimum Fungicidal Concentration (MFC) of Lycium barbarum against Candida albicans, and

Trichophyton rubrum.

showed fungicidal effect on Candida albicans and

Trichophyton rubrum at 250mg/ml.

Test organism

Different concentration of methanol fruit extract of Lycium

barbarum (mg/ml)

500 250 125
Candida albicans - - ¥
Trichophyton rubrum - - +

- Indicates no fungal growth
+ Indicates fungal growth

DISCUSSION

Invasive fungal infections, which include candidiasis,
have improved in incidence international over the past
two decades, and consequently, the use of antifungal

drugs inclusive of azoles has extended. Antifungal drugs
such as fluconazole and ketoconazole, have significant
roles within the treatment of candidiasis and other
invasive fungal infections but from time to time with
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using these marketers, clinically essential toxic effects
including skin rash, nausea, pores, increased liver
enzyme (for fluconazole) gynecomastia, adrenal
insufficiency and hepatotoxicity (for ketoconazole) are
visible. Overtime, beneath a few medical settings, the
efficacy of azoles has decreased due to accelerated
resistance to the antifungals.

Table 1 shows the average percentage of dried sample of
Lycium barbarum after the drying process. The table 1
shows the percentage of yield from the cold maceration
extraction with different polarity of solvent. The aqueous
extract gave the best percentage of yield for fruit extract
of Lycium barbarum followed by methanol extract which
is 91.26% and 57.84% respectively. The methanol
extraction of Lycium barbarum had the lowest yield
compare to aqueous extraction, but inversely the highest
average growth inhibition.

These research were conducted on antifungal activity of
Lycium barbarum against Candida albicans, Aspergillus
niger and Trichophyton rubrum. The phytochemical
qualitative analysis (Table 2) revealed that alkaloid,
protein, terpenoid, tannin, phytosterol, saponin,
polyphenol, oil/resin and volatile oil were present in the
aqueous extracts of Lycium barbarum fruit extract.
While in methanol extract revealed the presence of
alkaloid, protein, flavonoid, terpenoid, tannin,
phytosterol, polyphenol, oil/resin and volatile oil. In this
study, the presence of flavonoid, saponin, polyphenol
and volatile oil in the extract exhibit the antifungal
activity.™**!

The agar diffusion assay have been used for evaluation
of antifungal activity of these fruit extract of Lycium
barbarum. The present study shows that the methanol
fruit extract is most effective against fungal strains than
the aqueous extract forms. The antifungal potential
plants was evaluated according to their zone of inhibition
against various pathogens and the results (zone of
inhibition) were compared with the activity of the
standards, Flucanazole (150mg/ml). The results revealed
that all the methanol extracts are potent antifungal
against Candida albicans and Trichophyton rubrum.
Among the different solvents extracts studied methanol
showed high degree of inhibition followed by aqueous
extract.

In the antifungal activity, the methanol fruit extract of
Lycium barbarum showed efficient antifungal activity
against Candida albicans (24+0.88 mm) and
Trichophyton rubrum (25+0.58 mm) and aqueous
extracts were showed no antifungal activity against
Candida albicans (13+5.67mm) and Trichophyton
rubrum (17+0.88mm). The aqueous and methanolic
extract for Aspergillus niger showed the no inhibition
zone. From this study we can conclude that, the methanol
extract of Lycium barbarum against Candida albicans
are significant with p value of <0.05 while methanol
extract for Trichophyton rubrum are high significant with
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p value of <0.01. Tricophyton rubrum is known as
dermatophyte, which are responsible for the superficial
fungal infection while Candida albicans are yeast that
causes opportunistic fungal infection that effects the
immune system. The fruit of Lycium barbarum are used
traditionally to maintain healthy skin.® The presence of
carotenoid in fruit of Lycium barbarum protect and help
to maintain a healthy skin.®® Therefore, the fruit of
Lycium barbarum can used against Trichophyton rubrum
species.

The minimum inhibitory concentration (MIC) is
regarded as the lowest concentration that needed to
inhibit the fungal growth.™ In the present research,
there is no growth for Candida albicans in methanol
extract for the following concentration of 500mg/mli,
250mg/ml and 125mg/ml and it was identified by the
absence of turbidity in Mueller Hilton broth. While no
growth is observed at 500mg/ml, 250mg/ml, and
125mg/ml of methanol extract of Trichophyton rubrum.
It was observed that the lower the extract concentration,
the higher the visibility of fungal growth. The MIC
should be done carefully as it can easily get affected by
the environment, incubation condition and time of
incubation.” The MIC value for methanol extract for
both Candida albicans and Trichophyton rubrum is
125mg/ml. Thus, it revealed that the methanol extract of
plant Lycium barbarum exhibit inhibitory activity which
can be detected by the absence of turbidity in the test
tubes. From this study we can conclude that, the
methanol extract of Lycium barbarum against both
Candida albicans (0.67+0.02) and Trichophyton rubrum
(0.63+0.01) are highly significant with a p value of
<0.01. This study also revealed that methanol extract of
Lycium barbarum shows significant antifungal activity
against Candida albicans and Trichophyton rubrum.

The different concentration of methanol extract were
used from the MIC test have been experimented on the
Candida albicans and Trichophyton rubrum to determine
the MFC value. The result revealed that, 250mg/ml
strength is needed to act as fungicidal for both the fungal
strains. Besides that, the result shows that the methanol
extract of the plant has remarkable minimum fungicidal
concentration (MFC) activity. This may due to present of
flavonoid in the methanol extract plant. Flavonoids are a
compound that active against variety of microorganism.
In the previous research paper by®! stated on antifungal
activity of flavonoids which serve as potential substitute
to fungicides.

CONCLUSION

In conclusion, the methanol extracts of Lycium barbarum
fruit extract exhibited good antifungal activities and were
capable of reducing growth of Candida albicans and
Trichophyton rubrum. The in-vitro assessment of the
plant extracts against the test organism and the
phytochemical compounds present in the plants shows
good inhibitory activity of the fruit on fungi. It was
found that the antifungal activity of methanol extract of
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lycium barbarum is higher than the Lycium barbarum
aqueous extract. The Lycium barbarum fruit methanol
extract used in this study could be useful in the treatment
of fungal infections.
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