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Barbaloin: A concise report of its pharmacological and analytical aspects
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1. Introduction

  The barbaloin (10- beta -D-glucopyranosyl-1, 
8-dihydroxy-3-hydroxymethyl-9(10H)-anthracenone) 
is  considered to be the most  specifc secondary 
phytoconstituent in Aloe species, widely distributed 
throughout world. One of the main characteristics of 
barbaloin is to gives yellow fluorescence. Barbaloin has 
been found to have a strong inhibitory effect on histamine 
release from mast cells. The inhibitory effect of barbaloin 
is much higher then that of a potent antiinflammatory drug, 
Indomethacin. This results indicate that barbaloin have 
differrent active sites at mast cells. The barbaloin content 
in different aloe species is higher in young leaves than that 
in older leaves of aloe species, whereas the terminal third 
of the leaves has the highest percentages of barbaloin[1]. 
Barbaloin is C-glucoside of aloe emodin anthrone, found 
in the outer rind of the aloe plant. It has been reported to 
constitute up to 30% of the aloe plants dried leaf exudates 
and play an important part in the defense mechanisms 

against herbivores. Orally administered barbaloin is poorly 
absorbed but is metabolized by intestinal microflora to 
aloe emodin, which is readily absorbed. Barbaloin and 
aloe emodin are widely used for its cathartic properties 
and as a bittering agent in alcoholic beverages. Barbaloin 
demonstrates anti-inflammatory and cathartic effects 
in vivo. In vitro studies suggested that it has preferential 
toxicity to carcinoma cells and is a potent inhibitor of 
stellate cell transformation[2]. Barbaloin was one of the 
effective components, whose remarkable laxative effect 
was observed in rats. Some methods were developed 
and validated for the determination of barbaloin such as 
colorimetry, fluorometry and HPLC[3].

2. Pharmacological activity of barbaloin

  The interaction with model membranes of barbaloin has 
been studied in order to explain their effects in biological 
membranes. Barbaloin showed affinity for phospholipid 
membranes whereas barbaloin stabilized lamellar 
structures. Barbaloin showed antiviral activity and may 
be used as a potential candidate for an alternative for 
antimicrobial, pharmaceutical or cosmetic applications[4]. 
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Barbaloin is C-glucoside of aloe emodin anthrone which is found in the plant name as Aloe 
vera is a perennial succulent (Liliaceal), also called the healing plant. Barbaloin have variety of 
pharmacological activity such as strong inhibitory effect on histamine release, anti-inflammatory, 
cathartic, antiviral, antimicrobial, anticancer, antioxidant activity and alternative for pharmaceutical 
or cosmetic applications. The peak amount of barbaloin was reached about 3 h after oral 
administration. Concentration of barbaloin in Aloe vera leaves was shown to depend on the leaf part, 
age, and position of the leaf. Young leaves contain more barbaloin compared to old one. Various 
researches have been done on barbaloin but still the relationship between the barbaloin and its 
overall effect has not been clarified. A more specific perceptive of the pharmacological activities 
of barbaloin is required to develop for pharmaceutical purpose. Many attempts have been made 
regarding its isolation, biological activity to examine their effects, and clarify their functional 
mechanism. This review gives a brief idea about its uses, ethnomedicinally and commercially 
important analytical techniques and their pharmacological activities.
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Barbaloin is the main medicinal constituent of aloe 
vera which has antiinflammatory activity[5]. Some of the 
pharmacological activities of barbaloin are described here.

2.1. Antimicrobial activity

  An orthogonal experimental design L9 (34) in glass house 
was conducted to investigate the effect of Glomus mossae, 
Azotobacter sp., rock phosphate and soil type on Aloe vera 
plant growth and barbaloin content. Inoculation by both 
Glomus mossae and Azotobacter sp. showed increase in 
barbaloin content. Thus dual inoculation of Aloe vera with 
AM fungi and Azotobacter is recommended to enhance 
barbaloin content in Aloe vera[6]. Inhibitory effects of herb 
extracts on caries-related bacteria and glucan of dental 
plaque in vitro was investigated and found that barbaloin 
had inhibitory effect on soluble glucan synthesis[7]. 
Barbaloin was found to inhibited the growth of Trichophyton 
mentagrophytes at minimum concentrations[8]. 

2.2. Antioxidant and anticancer activity

  The antioxidant effect of barbaloin was investigated and 
found to have stronger antioxidants in preventing AAPH-
induced hemolysis of erythrocytes. Barbaloin protected 
Ca2+-ATPase and protein sulfhydryl groups on erythrocyte 
membranes against oxidative attack by tBHP/hemin[9]. Effect 
of barbaloin on nitric oxide (NO), tumour necrosis factor- 
alpha (TNF- alpha) and interleukin (IL-12) were investigated 
and found significant inhibitory potential. Activities of 
barbaloin could be caused by inhibition at the pretreated 
LPS/IFN- gamma activation event[10]. The cytotoxic 
activity of barbaloin was evaluated using the in vitro MTT 
colorimetric assay and barbaloin had shown no effect[11]. 

2.3. Effect of barbaloin on bioavailability

  Aristolochic acid-II (AA-II) conjugated with bovine serum 
albumin (BSA) was used as an antigen for immunizing 
BALB/c mice and found to have negligible cross-reactivity 
toward barbaloin[12]. The peak amount of barbaloin was 
reached about 3 h after oral administration of aloinoside 
B which was metabolized to barbaloin, isobarbaloin, and 
a hydroxyl metabolite by rat intestinal bacteria[13]. The 
cathartic activity of isobarbaloin in barbaloin-positive rats 
was nearly equal to that of barbaloin. Orally administered 
isobarbaloin decomposed to the active metabolite aloe-
emodin-9-anthrone. Therefore, it is considered that the 
mechanism underlying the cathartic effect of isobarbaloin is 
the same as that for barbaloin[14]. Natural glycoside such as 
barbaloin was studied regarding their metabolic fates and 
actions in relation to intestinal bacteria by using germ-free 
and gnotobiotic rats. Barbaloin, a laxative, was ineffective 
in conventional rats, but showed strong purgative action 
to gnotobiotic rats associated with the human intestinal 
bacterium Eubacterium sp. strain BAR, which is capable of 
transforming barbaloin to aloe-emodin anthrone. Barbaloin 
is also a prodrug and activated to aloe-emodin anthrone by 

human intestinal bacteria. Animal differences in the laxative 
effect of barbaloin are due to species differences in intestinal 
bacteria[15]. Barbaloin, the main laxative component of Aloe, 
is decomposed to aloe-emodin-9-anthrone in the large 
intestine of rats. Aloe-emodin-9-anthrone is known to 
cause an increase in the water content of large intestines, a 
causative factor of diarrhoea. From the data obatined in the 
study, it was determined that the cathartic effect of barbaloin 
was due to increased water content in the large intestine, 
rather than increased peristalsis[16]. 
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Figure 1. Chemical structure of barbaloin

3. Effect of seasonal variation on barbaloin content

  Barbaloin, a secondary phenolic metabolite, is distributed 
in the plants as part of its internal defence mechanism 
and found to be highest in the youngest leaves. Its highest 
in the terminal third of the leaf, at its lowest in the basal 
third; higher in the terminal, adaxial, leaf margin and lower 
in the basal, abaxial, leaf centre[1]. The distribution of 
barbaloin, in Aloe arborescens leaves was shown to depend 
on the leaf part, age, and position of the leaf, as well as 
on seasonal influences[17]. Plants that are subjected to 
repeated leaf pruning respond by increasing the content 
of their secondary phenol metabolites (SPhMs). The SPhMs 
found in Aloe include barbaloin, aloenin and derivatives 
of aloeresin. Such compounds are used for many purposes, 
including human skin protection from sun and fire burns 
and high radiation, as products of the pharmaceutics 
and cosmetics industries, and as food supplements for 
treating stomach ulcers and diabetes[18]. A field study was 
conducted in Aloe vera with an objective to determine the 
effect of various levels of synthetic fertilizers on chemical 
constituents at the inflorescence stage of the plant. The 
results suggested that anhydrous barbaloin was significantly 
affected with application of synthetic fertilizers[19]. By 
frequently pruning the leaves, the content of three secondary 
phenolic metabolites barbaloin, aloeresin and aloenin, in 
the leaves can be increased dramatically. The changes in 
these phenolic were studied in an aqueous suspension of 
leaf exudate powder and in harvested leaves after storage for 
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1-45 days at 4 曟 in darkness. During storage in water there 
was rapid degradation of aloenin, but a gradual and slow 
degradation of barbaloin and aloeresin[20]. Hydroponically 
grown Aloe vera plants were treated with chlorine to 
determine the effects of the treatment on the growth and 
quality of the crop. Plant weight and shoot: root ratio 
decreased with increasing chlorine content. Anthraquinone 
and soluble protein increased, whereas barbaloin content 
decreased with increasing with chlorine contents[21]. Monthly 
variations in the concentrations of barbaloin activity of 
Aloe arborescens Miller were studied and correlated with 
temperature and rainfall. The overall concentration or 
activity of the components was high in the warm season and 
low in the cold season, and protein, saccharide, polyamines 
and carboxypeptidase were strongly affected by rainfall 
putrescine occurred in low concentrations in August[22]. 
Studies were conducted during 1996-97 to determine the 
content of barbaloin in leaves from plants of Aloe mutabilis 
grown in direct sunlight or shade were investigated[23]. 

4. Tissue culture techniques

  An efficient micropropagation protocol has been developed 
using shoot apical meristem as explants in a high barbaloin 
content bitter cultivar of Aloe vera. BAP and IBA in 
combination with adenine sulphate proved optimum for 
shoot bud induction and increased number of shoot buds 
and enhanced bud proliferation. Chromosomal analysis of 
the regenerated plantlets established a stable germplasm 
with 2n=14 bimodal chromosomes[24].

5. Analytical methods of barbaloin

  Determination of barbaloin in functional foods by high 
performance liquid chromatography method was developed. 
Kinetex C18 column and UV detector were used, whereas 
methanol- 0.15% glacial acetic was used as a mobile phase 
at a flow rate of 0.60 mL/min. This method was found to be 
simple, rapid, accurate and sensitive, which can be used for 
the determination of barbaloin in functional foods[25]. For 
seperation of barbaloin supercritical fluid extraction (SFE) 
methods was used and further analysed by high performance 
liquid chromatography (HPLC) using a semi-preparative 
column[11]. Effects of heat treatment on content of barbaloin 
were investigated and found that the heating promoted a 
remarkable decrease in barbaloin content depending on 
temperature and time in gel juice from Aloe vera. Barbaloin 
was also found unstable when it is dissolved in methanol[26]. 
The fluorescence quenching interaction of barbaloin, with 
bovine serum albumin (BSA) in pH 7.20 Tris-HCl buffer 
solution was studied. Stern-Volmer (S-V) mechanism was 
used for the interpretation of quenching mechanism of BSA 
by barbaloin. The binding constant K and the number of 
binding sites were taken as aparameter in this study. In 
addition, the thermodynamic functions enthalpy and entropy 
for the reaction were also carried out[27]. Patented hyper-dry 
system in combination of freeze-dry technique with micro 

wave and far infrared radiation was used for the preparation 
of Aloe vera high molecular weight fractions (AHM) which 
contain barbaloin as phytoconstituents[28]. A reversed-
phase HPLC method was developed for the quantitative 
analysis of barbaloin in Aloe ferox Miller and aloe-related 
products using C18 column with a water-methanol gradient 
and UV detection at 297 nm[29]. Estimation of barbaloin in 
six species of Rumex L. genus: Rumex acetosa L., Rumex 
acetosella L., Rumex confertus Willd., Rumex crispus L., 
Rumex hydrolapathum Huds. and Rumex obtusifolius L. was 
developed using reverse Phase High Performance Liquid 
Chromatography technique[30]. For the determination of low 
levels of barbaloin in aloe-based products, chromatography/
mass spectrometry (LC/MS) and LC with diode array 
detection (DAD) in the UV range (LC/UV) were developed[31]. 
Analytical HPLC-MS method was developed and performed 
for the determination of barbaloin[32]. A rapid and sensitive 
fluorometric method is described for the determination of 
barbaloin in aloe vera gum, based on complexing europium 
with barbaloin in a micellar solution of CTAB (cetyl 
trimethylammonium bromide). The complex exhibits very 
intense europium ion luminescence with a maximum at 613 
nm when excited at 416 nm[33].
  Aloe vera commonly known as the bitter aloe is a 
polymorphic species and found throughout world. The plant 
has very impresive medicinal profile which has been used 
since ancient times as a generic chemopreventive, anti-
tumour and as laxative. It has important role in cosmetic 
formulations and food supplements and have antioxidant, 
antimicrobial, antiinflammatory, anticancer and antimalarial 
activity. Aloe vera contains barbaloin along with some other 
phytoconstituents mainly responsible for its pharmacological 
activity. It has been reported that barbaloin play an 
important role in the defense mechanisms of the plants. 
It is also used in the alcoholic beverages due to its bitter 
principle. An efficient micropropagation technique was 
developed for the production of higher barbaloin content in 
the tissue culture technique. So the present review described 
the important feature of barbaloin in regards with its uses, 
pharmacological activity and analytical techniques which 
can help researchers in the future for the development of 
novel therapeutic way to treat various complications. The 
data of the present review were collected from the available 
litreature sources in regards with barbaloin.
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