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ABSTRACT 
 

α -L-rhamnosidase is an important biotechnology enzyme that is used in various foods, chemicals and 
pharmaceutical industries. The α-L-rhamnosidases (α- RHA) belong to a group of glycosyl hydrolases 
having biotechnological potential in the proesses occurring in industries, they stimulate the breakdown of 
terminal residues of α-L-rhamnose from many naturally occurring substances present in chemical 
industries. Flavonoid prunin is produced from Narignine by activity of α-L-rhamnosidase. It has anti-
inflammatory and anti-viral activity against DNA or RNA viruses. It can be acquired from plants, animals 
and different microbial sources, such as (bacteria and yeast).  Main sources of α-L-rhamnosidase are 
microbes, mainly filamentous fungi such as Aspergillus, Circinella, Eurotium, Fusarium, Penicillium, 
Rhizopus, and Trichoderma. The first bacterium α-L-rhamnosidase was screened from the genus 
Bacteroides. The other strains of bacteria that produce α-L-rhamnosidases are the heat-loving bacteria, 
Fusabacterium, Pseudoalteromonas, Ralstonia pickettii, Lactobacillus acidophilus, Pediococcus 
acidilactici, Clostridium stercorarium, and Sphingomonas paucimobis. Yeast rhymosidase is very 
important because it is produced in short fermentation, with increased shelf life, high thermal stability, the 
ability to retain flavor of juice and it is non-toxic for human consumption. For α-L-rhamnosidase 
purification, the centrifuge method is used, and various chemical products, such as ammonium sulphate, 
NaCl, are used. Finally, molecular weight (MW) of α-L-rhamnosidase has been determined by Gel 
Filtration Chromatography (GFC) and Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis (SDS-
PAGE). 
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1. INTRODUCTION 

Biological transformation of naringin to prunin is performed by the nirginase, which is a multienzyme 
complex composed of α-L-rhamnosidase (E. C. 3.2.1.40) and β-D-glucosidase [1]. α-L-Rhamnosidase (E. 
C. 3.2.1.40) belongs to hydrolases, and one of the exo-type enzymes that eliminates peripheral α-L-
rhamnosyl groups present at the end of polysaccharides and glucosides. For the purpose, α (1→2) bond 
association between L-rhamnose and glucose is broken [2]. 

Structure of naringin: 

 

The Enzymes, narigenase and α-L-rhamnosidase were described from some microbs [1, 3-6], among 
which Aspergillus niger is more significant, reliable and promising source which was industrially practice, 
because this usable fungi not only appear in the microbial category certified by Food and Drug 
Administration (FDA) including two active enzymes, narigenase, and α-L-rhamnosidase, and  are safe for 
food and medical use and can also be stimulated to produce some active enzymes for food [7]. In 
addition, fermentation is easy to expand because this technology is well developed and has been broadly 
used in the industry for various purposes [7].  

The enzyme is applicable for the identification of large molecule’s structure, such as sugars, 
(polysaccharides, glycosides, and glycolipids), to get rid from bitterness of citrus juice [8], for the 
metabolism of Gellan, to improve the aromas of wine, [9], production of less bitter products [10], for anti-
inflammatory and antiviral activity against DNA/RNA viruses to eliminate rhamnose  from many steroidal  
rhamnoses [11] , which are of clinical significance [12-14].  

Moreover, α-Rhamnosidases removes the peripheral L-rhamnose of a large number of natural 
products, for example flavonoids, saponins, and many other naturally occuring glycoside, this enzyme is 
also used in the food industry to get rid of bitter taste of citrus juices [15-17]. However, the process of 
decomposition of flavonoids in vitro by α-L-rhamnosidase has initiated a new era of drug development [1, 
13, 18, 19].  

Furthermore, α -L-rhamnosidase has been isolated and purified from microbes like fungi, bacteria 
and animals [1], and many genes coding this enzyme have been cloned [20-24]. The α-L-rhamnosidases 
with their various physical and chemical properties are appropriate for various industrial applications. 
Therefore, there is a scientific need to review the sources of literature that are identified for production of 
α-L-rhamnosidases with various properties that are appropriate for various applications. According to the 
latest report, there is α-L-rhamnosidase of Penicilliumcitrinum MTCC-3565 [25], which contains the 
optimum pH in the alkaline pH range. This report also shows that another strain of α-L-rhamnosidase 
from penicilliumcorylopholum MTCC-2011, which contains the optimal pH that is near to the neutral pH 
range and has been shown to be beneficial for transformation of narigen to prunin and less bitter routine 
changes to quercetin glucoside. α-L-rhamnosidase from narignine is used in the production of l-
rhamnose, which is the pure sterioisomer and can be used as a helical compound in manufacturing of 
chemicals and as precursors for the formation of aromatic compounds in industries and in different flavors 
[26]. Rutin and quercitrin are the most common falavonoid glycosides present in human diet, which are 
described as substrates for rhamnosidases [27, 28]. Interest in enzymes in the scientific community since 
the extreme has increased over the past 10 years, especially in thermophiles enzymes. These enzymes 
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are often more visible to industrial processes than their mesophilic counterparts [29, 30]. Once many of 
the substrates, become poorly soluble at low temperatures such as naringin and rutin, this may be the 
case in some processes involving α-L-rhamnosidase. Five α-L-rhamnosidase have been cloned and 
mutated so far, one of Clostridium Stacorium [26], two of AspergillusAcolitus and two of S. Bacillus 
GL1[23, 24]. There is a very wide range of synthetic polyhydroxylated piperidines and pyrrolidine [31, 32]. 
This mimics the residues of individual sugars. When anhydrous group of hydrogen is replaced by 
hydrogen, oxygen is replaced by a nitrogen ring. In analogues of piperidine of carbohydrates are 
generally effective inhibitors of the corresponding glycosidases [33] but a significant loss of glycosidase 
inhibition occurs when the composition of a carbon atom changes in general. Deoxyrhamnojirimycin 
(DNJ) is very strong inhibitor of many alpha glucosidase as compared to 5-epi-DNJ  [34]. As a result, L- 
Deoxyrhamnojirimycin (LRJ-1), naringinase α-L- rhemnosidase can be predicted by inhibition analogous 
of L-rhamnose. 

In the invasion of pathogenic fungi of plants, infection of bacteria with bacteriphages and of 
bacterial biomembranes metabolism, α-L-rhamnosidase is involved [9, 35, 36]. Flavonoid glycosides are 
transformed into their consumed forms of Alglycons through the activity of bacteria and α-rhamnosidase 
attributed with β-glucosidase; firstly, α-rhamnosidase activity is attributed to intestinal bacteria [37, 38]. 
Plant polyphenols, rutin and robinin have been obtained from human intestinal bacteria, which can be 
analyzed by strains of Bacteroides [39]. The first α-L-rhamnosidase bacteria were purified from 
Bacteroides JY-6[40]. So far, the genes that symbolize α-rhamosides for specific microorganisms, 
clostridium storurium (rhaA) [26], Bacillus sp.  GL1 (rhaA and rhaB) [9, 23], Sphingomonas paucimobilis 
(rhaM) [28, 41] and Thermomicrobia sp. [22]  have been duplicated. Recently, the crystalline structure of 
α-L-rhamnosidase of Bacillus sp. GL1, an enzyme involved in the breakdown of two generations of Gellan 
biofilm [42]. In addition, α -L-rhamnosidase is also used by many microbes as carbon and energy source 
by L-rhamnose release [43]. Monocytes are a class of terpenes with a molecular formula C10H16, which 
consists of two units of isoprene and monoterpene may be acyclic or aromatic. The biochemical 
modifications of these compounds, for example oxidation or reorganization produce related 
monoterpenoids. 

Acyclic monoterpenes: 
When dimethylallyl pyrophosphate chemically combined with isopentenyl pyrophosphate, geranyl 

pyrophosphate is formed: 

 

Monocyclic terpenes: 
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2. SOURCES OF ALPHA-L-RHAMNOSIDASE 

In numerous microorganisms, plants and animal sources, the α-L-rhamnosidase is obtained from 
animal tissues [3], Yeast [44], organisms and microbes [40, 45]. Anyway, just that α-L-rhamnosidase are 
practicable whose procedures depend upon microorganisms [8]. This enzyme has biotechnological uses, 
Aspergillus flavipus MTCC-4644 has great capacity to form α-L-rhamnosidase, and it is the main objective 
of this study. It has great ability for catalysis at low pH, high temperature and to enhance the media 
structure for α-L-rhamnosidase generation. 

 
Newly, another strain DB056 of A. Niger has been screened that could create a high amount of 

naringinase (α-L-rhamnosidase and β-D-glucosidase complex), alongside an effective improved scale-up 
procedure for naringinase generation in a 200 L fermentor in research laboratory of Jimei University, 
China. Other plant sources of α-L-rhamnosidase are grapefruit leaves [46] , Rhamnus daurica [47], and 
Fagopyrum esculentum [48]. Turbo cornutus liver and pig liver are the animal source of α-L-
rhamnosidases [3, 44]. In microorganisms α-L-rhamnosidase is mainly found in filamentous fungi, for 
example, Aspergillus, Circinella, Eurotium, Fusarium, Penicillium, Rhizopus, and Trichoderma [49]. The 
generation of α-L-rhamnosidases occur in various strains of fungus, for example, Acremonium 
persicinum, Circinella muscae, Emericellanidulans, Fusarium oxysporum, Mortierella alpine, Penicillium 
oxalicum, Rhizopus arrhizus, Talaromyces flavus and Trichoderma harzianum, by utilizing naringin, rutin, 
L-rhamnose, hesperidin as persuader [13]. The two most regularly utilized species for its formation with a 
wine and beer are Aspergillus niger and Penicillium decumbensand also the activity of enzyme of these 
species are well characterized [50-53]. The principal bacterial α-L-rhamnosidase was obtained from the 
genus bacteroids [40]. Some other bacterial strains also produced α-L-rhamnosidases, for example, 
thermophilic bacterium (Birgisson et al., 2004)[22], Fusabacterium [54], Pseudoalteromonas species, 
Ralstonia pickettii [55], Lactobacillus acidophilus[21], Pediococcus acidilactici [56], Clostridium 
stercorarium [26], Sphingomonas paucimobilis [35], Bacillus sp. [9] and Corticium rolfsii. From the Bacillus 
sp. four structures from the GH78 rhamnosidase family have been resolute upto date. First crystal 
structure of protein α-L-rhamnosidase (RhaB) is GL1 accessible at 1.9Ǻ resolution. This is homo dimeric 
protein, contains 956 residues of amino acid and 106 kDa molecular mass, consisting of core catalytic 
(α/α) 6 barrel and four ß-sandwich domains [42]. The L-rhamnose complex with the second structure of 
Streptomyces avermitilis (SaRha78A; PDB code 3W5N) α-L-rhamnosidase was experimentally 
determined, this protein consist of six large monomeric domains [57]. The third homodimeric structure of 
putative α-L-rhamnosidase from Bacteroides thetaiotaomicron VP1-5482 (BT1001; PDB code 3CIH), was 
determined in an unpublished structural genomics project. Recently, the crystal structure of KoRha, a 
putative α-L-rhamnosidase from Klebsiella oxytoca has been determined at resolution of 2.7 Ǻ  with 
rhamnose which attached to the active site of the catalytic domain.  Recently, it is reported that pH scale 
of α-L-rhamnosidase from Aspergillus flavus MTCC-9606, in basic medium is at optimum level [58]. In this 
correspondence, it is accounted that in the neutral pH range Penicillium citrinum MTCC-8897, an α-L-
rhamnosidase, has an optimum activity. 

 
When α-L-rhamnosidase along with β-glucosidase remove glycosides terpenols are formed and 

are accountable for winearoma in industries [59]. In case of orange juice naringin produce bitter taste. 
The prunin is only 33% bitter as compared to naringin, it is created when end of α -L-rhamnose is cleaved 
by α-L-rhamnosidase and convert naringin into prunin. So, α -L-rhamnosidase has ability to delete the 
bittering of citrus fruit juice. Different components of the beverage don’t change because the enzymes are 
specific, and are viable and can take place under milder circumstances so that’s the reason enzymatic 
procedures are preferred. The previously mentioned significant focuses have encouraged the authors to 
look for α-L-rhamnosidases from recent sources, with the goal to identify the appropriate enzyme for 
these applications. In the orange peel and agricultural waste, a lot of naringin is present [60], which is a 
substrate and inducer of α-L-rhamnosidases. High level of α -L-rhamnosidase is secreted from 
Aspergillus awamori MTCC-2879, obtained from sweet potatoes and shows maximum growth on a 
orange peel medium. Total deglycosylation of substrates is caused by the wild α-L-rhamnosidases [e.g. 
from microscopic organisms, yeasts, growths, plants, and animals], and are frequently present in a 
complex with β-D-glucosidase (known as naringinase or hesperidinase). Recently, a recombinant α-L 
rhamnosidase (alkali and thermo-stable), has been created that can be utilized for preliminary scale 
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transformation of rutin to isoquercitrin [61]. For reusing an enzyme one of the efficient methods is 
immobilization. Various kinds of methods like entrapment, encapsulation, cross-linking, adsorption, etc 
are used for its perfection [62]. Bacteria show an unfimiliar repository of alpha-RHAs, which may reveal 
novel interesting characteristics. From different microbial sources, the few isolated alpha-RHAs reveals, 
that optimal pH is one of the primary contrasts present between fungal and bacterial enzymes, as 
compare to bacterial counterpart’s fungal enzyme shows more acidic pH, for which neutral and basic 
optimal pH values have generally been reported. This feature proposes significant and affective 
applications for bacterial and fungal enzymes, making bacterial alpha-RHAs appropriate in 
biotechnological procedures requiring great action in more alkaline solutions, such as, the l-rhamnose is 
produced  by breakdown of naringin or hesperidin [3, 6, 10, 44, 47, 63-67]. Despite finite number of 
bacterial alpha-RHAs that has been reported until now, information in literature recommend that this 
activity of enzyme is broadly distributed over a wide range of ecological niches. Bacteroides JY-6 an a-
RHAs have been recognized and identified in the human intestinal bacterium [40], in cold-adapted Pseu-
doalteromonas species and Ralstonia pickettii isolated from the seawater of sub Antarctic environment 
[55], likewise in soil bacteria such as Bacillus sp. GL [9, 23], Sphingomonas paucimobilis FP2001[41] and 
Sphingomonas sp. R1 [35] lastly in wine strains of Oenococcusoeni [68]. The Lactobacillus species 
contains α-RHAs which were distinguished and examined for their biotechnological use to de-
rhamnosylate flavonoids present in raw materials that are rapidly consumed [21]. What`s more, α-RHAs 
genes are  cloned and separated from Clostridium stercorarium and other thermophilic bacteria, in most 
recent new discoveries [26] and a part of phylum  of Thermomicrobia, for example, from the bacterium 
PRI-1686 [22]. The crystal structure of Streptomyces avermitilis alpha-l-rhamnosidase (SaCBM67) was 
recently revealed [57]; its structure shows a catalytic carbohydrate-binding site and is different from the 
two structures of α-l-rhamnosidases (GH78), the BsRhaB extracted from Bacillus sp.GL1 [42] and the 
putative α-L-rhamnosidase BT1001 from Bacteroides thetaiotaomicron VPI-5482 [69]. It is saying that the 
biotechnological capability of bacterial α-RHAs, whose functional, structural and molecular biological 
characteristics have not been adequately analysed, is closely related to the procurement of new data on 
the enzymatic system obtained from new sources of bacteria. An organic solvent, biofilm-shaping marine 
microbes Novosphingobium sp. PP1Y, was recently screened from the water present at the surface of a 
docking bay in the harbor of Poz-zuoli (Naples, Italy), the region was intensely polluted with hydrocarbons 
[70]. The presence of various genomic features of interest for the biotechnological potential of this 
microorganism is confirmed by its genome analysis. Strain PP1Y show extremely a novel plenitude 
among Sphingomonadales of genes encoding for glycosyl hydrolases (53 orfs) [71], which are delivered 
among 27 unique families. This provoked our interest for searching the presence of α-RHA activities in 
the crude protein extract of strain PP1Y. Some of animals, plants and microbial sources are shown in 
table 1. 

 
Table 1. Sources of α-L-Rhamnosidase Production  

Source Specie Part References 

Animals  Pig  
Turbo cornutus 

Liver 
Liver 

[3] 
[44] 

Plants  Grape fruit 
Rhamnus daurica 
Fagopyrum esculentum 

Leaves 
 

[72] 
[47] 
[48] 

Yeast  Rhamnosidase   [44] 

Bacteria  Bacteroids 
Thermophilic bacterium 
Fusabacterium 
Pseudoalteromonas specie 
Ralstonia pickrttii 
Lactobacillus acidophilus 
Pediococcus acidilactici 
Clostridium stercorarium 
Sphingomonas paucimobilis 
Bacillus specie 

 [40] 
[22] 
[54] 
[55] 
[55] 
[21] 
[56] 
[26] 
[35] 
[23] 
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Corticium rolfsii 
 

[73] 
 

Filamentous Fungi Pencillium specie 
Aspergillusniger  
A.acculeatus 
A.kawachii 
Rhizopusnigricans 
Aspergillusniger (MTCC1344) 
Pencilliumdecumbens 
Aspergillusniger (BCC25166) 
Penicilliumlaiense  
Aspergilluskawachii 
Acrostalagmusluteoalbus 
Penicillium corylopholumMTCC-2011 

 [74] 
[24] 
[24] 
[75] 
[76] 
[77] 
[78] 
[79] 
[80] 
[75] 
[65] 
[81] 

 

3. METHODS FOR PRODUCTION OF Α-L-RHAMNOSIDASE ENZYME 

Historically, α-L-rhamnosidase has been obtained from different plant sources i.e celery seeds 
and grapefruit leaves [46, 72]; however, processes that depend upon microbial α-L-rhamnosidase are 
used for practice because it is easily available. In most of the cases methods of production are utilized 
and only sketchily reported in research papers. An α-L-rhamnosidase is produced by many 
microorganisms. According to literature, α-L-rhamnosidase from microorganisms are produced by both 
methods submerged fermentation and solid-state fermentation which are discussed below.  

 
3.1.  Submerged Fermentation 

 
A diverse types of microorganisms have been already isolated because of their ability to produce 

α-L-rhamnosidase. In one study microorganisms crude culture extracts are used to produce α-L-
rhamnosidase which have an optimum pH of 5–6 and temperature 60℃ for 4 h with loss of 16% activity 

only. Enzymatic activity was not lost when culture extracts were not stored at 58℃, and enzyme was not 
stored at room temperature for one year [46]. The screened enzyme was firstly purified by alcohol 
precipitation of the culture extracts. One study mainly based upon molds, investigate 96 strains and 
considered Aspergillus niger as the best producer of α-L-rhamnosidase. In 1960, Smythe and Thomas 
also filed a U.S. patent in which they explained the level of enzyme production which was about 100 
U/mL. On the basis of previous research, future research was mainly focused upon enzyme activity and 
its yield. Shanmugam and Yadav (1995) stated that a fungus strain of Rhizopus nigricans was used for 
extracellular production of α-L-rhamnosidase [76]. They utilize culture having sucrose and rice inoculated 
with spore suspension (106 spores /mL) for the production of enzyme. The enzymatic activity of α-L-
rhamnosidase was noted after 50 h of inoculation. As a result, pH of the medium decreases because of 
the growth of mycelia. The extracellular culture filtrate containing α-L-rhamnosidase was dialyzed with 
distilled water at 30℃ over a night. It was observed that when enzyme was tested with p-nitrophenyl α-L-
rhamnopyranoside as a substrate it follows Michaelis Menten kinetics. The optimum pH of the enzyme 
was 6.5 and temperature 60-80 C. In all fermentation processes it was observed that, the α-L-
rhamnosidase was an extracellular enzyme. Recently, α-L-rhamnosidaseproducing fungal strain was 
isolated from decaying citrus lemon fruit. The fungal strain which was characterized as Aspergillusflavus 
by MTCC (Microbial type culture collection) Chandigarh. For the purification of α-L rhamnosidase culture 
was filtrated of from the fungal strain by the process of ultra-filtration and Ion exchange chromatography 
on carboxy methyl (CM) cellulose. It was observer that submerged fermentation dominated for the 
commercial production of α-L-rhamnosidase. However, yields are greater and contamination is low in 
submerged fermentation culture. Submerged fermentation has more yield, less chances of contamination 
and easy to handle. 

 
 
 



 
 

53 

 
3.2.  Solid-State Fermentation 

As compared to submerged fermentation, the solid-state fermentation has been less used for α-L-
rhamnosidase production. However, there is great scope for this method of production, as reported by 
automation capabilities and operating experience with several large-scale solid-substrate fermentation 
processes [82]. It was reported that α-L-rhamnosidase is also produced by solid-state culture of 
Coniothrium diplodiella [83]. It was reported in a study that the micro-organism responsible for the α-L-
rhamnosidase production were grown on soybean cake at 23℃ for 8 days in solid-state fermentation. The 
enzymes that were crude were further purified. The optimum pH for production of α-L-rhamnosidase was 
4.2 and temperature 60–65℃. Sucrose as well as fructose, and to a lesser extent sorbitol along with 
many other agro-industrial waste like citrus peel, coconut-coir, rice bran etc. are used for inhibiting the 
production of α-L-rhamnosidase.  

 
4. ROLE OF PROBIOTICS IN CLEAVING RHAMNOGLUCOSIDES FROM C. JOHNSTONII 

EXTRACT 
 
Main components of C. johnstonii extract are rutin and narcissin. Narcissin shows faster 

conversion as compared to rutin and hesperidin. In fact, narcissin is converted by 14% (L. reuteri) to 56% 
(L. acidophilus) after 4 days, by 15% (L. reuteri) to 87% (L. fermentum) after 7 days and greater than 80% 
by ten strains after 10 days. The glucoside (isorhamnetin-3-glucoside) and aglycone (isorhamnetin) can 
be observed in parallel. As expected, the relative amount of aglycone to glucoside induces with the 
duration of incubation. However, narcissin, presence increase the activity of rhamnosidase, so that the 
conversion of rutin is also increased. In fact, rutin is converted by up to 15% after 4 days (B. infantis), up 
to 51% after 7 days (L. fermentum) and up to 78% after 10 days (L. fermentum). Activity of 
Rhamnosidase increased more efficiently in the presence of L. fermentum, B. longum ssp. infantis and 
Lc. lactis. However, rhamnosidase activity was hardly increased in the presence of L. reuteri. The product 
obtained after hydrolysis are isoquercitrin and quercetin. Quercetin has a longer incubation period due to 
its increasing amount. 

   
5. EXPRESSION OF RHAMNOSIDASE IN PROBIOTICS 

The expression of rhamnosidase is increased by the addition of substrates in L. acidophilus. It is 
observed that incubation time increased the amount of rhamnosidase. The probiotic rhamnosidase having 
a molecular weight of 80–90 kDa which is like the recombinant rhamnosidase with 90 kDa. The 
rhamnosidase in the enzyme mixture from A. niger had molecular weight of 80 kDa. 

 
6. INDUSTRIAL APPLICATIONS OF Α -L -RHAMNOSIDASE ENZYME 

In industry, α -L-rhamnosidases contain a wide range of applications. Monoglycosylated 
flavonoids are produced by rhamnosidases (EC 3.2.1.40). Monoglycosylated flavonoid is an attractive 
application in the field of biocatalysis of enzymes with regard to the elimination of rhamnose. It is a broad 
application of rhamnosidases to improve the bioavailability of flavonoids, and has been recently 
discovered [84]. Flavonoids are widely applied in the case of human diseases, including certain forms of 
cancer and those related to cardiovascular disease and colds, which have proven to be useful to human 
health. Flavonoids have also been shown to be useful to human health in other aspects, such as 
antimicrobial, anti-inflammatory, antidiarrheal, antimicrobial, antioxidant, antiviral, anti-ischemic, 
estrogenic and radical-scavenging properties. Bitter juices are also a problem, but are also solved by 
rhamnosidases, which are mainly applied to eliminate bitterness of citrus juices. Narangin, a flavonoid 
glycoside, causes citrus fruits bitterness, but when the rhamnose is removed, it loses the bitter taste [21]. 
In Argentina, this type of research has produced great economic importance. In Argentina, 41 % of the 
world's lemon production, as well as 83 % of industrial lemon production in the southern hemisphere [85]. 
The narigenine flavonoids also have biological properties that are favourable, for example antioxidant 
activity, the capability to decrease lipid levels in blood, anti-cancer activity and inhibition of the P450 
cytochrome metabolites for selected drugs, so these properties proved to be advantegeous to humans. In 
addition to its application to reduce the bitter taste of citrus fruit juices, Ramanoside can also be used to 
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increase the flavors of wine because it has the capability to release volatile terpenes associated with 
sugar residues [18, 21]. Biological catalyst is used as a process biocatalyst, at the industrial level which is 
very challenging for enzyme technology field to find it for its applications [86]. α-rhamnosidases is 
obtained from different types of mammalian tissue and plants, mostly from microorganisms i.e bacteria 
and fungi [1]. Many bacteria are known to produce α-L-rhamnosidase, but α-L-rhamnosidase activity has 
also been published so far for microorganism psychrotolerant [86]. Microorganisms have developed many 
methods for survival and reproduction within a wide range of outlets, throughout evolution, including 
under harsh environmental conditions. New strategies and mechanisms for new forms of life can be 
identified. To isolate them they provide a new warning to our basic knowledge of cell biology as well as to 
the use of microbes in biotechnology applications. Marine biotechnology has produced an unlimited 
number of new biomarkers that have important essential properties, such as paraffinia, ability to adapt to 
cold, high tolerance with salt, extreme heat extremes and their suitability for large scale farming, so these 
properties have wide applications. Microorganisms obtained from sea water habitats have developed an 
attractive interest in the scientific mind, including members of the genus Brevundimonas [87].  

6.1.  In the food industry 

α-L-rhamnosidase has various food applications for beneficial use. Complex structure of the α-L-
rhamnosidase and β-glucosidase (naringinase) debitter the taste of citrus juices that can then be used 
[88]. Hesperetin 7-glucoside is an important introduction to sweetness, it is a product of hesperidin formed 
by hydrolysis of α-L-rhamnosidase [24]. When free α-rhamnosidases monoterpene is released from 
terpene glycosides the taste of grape juice and wine is improved [89]. While, α-rhamnosidases can also 
be used to increase the bioavailability of polyphenols, such as hesperidin [90]. Hesperidin is a substance 
that appears in studies on animals and in vitro, extracted from citrus pith that has many potential health 
benefits and also develops bone health [91], the effects of reduced fat [92], the properties of antioxidants 
[93], the effects of heart attack [94], cancer control [95] and anti-inflammatory properties. Hence, these 
properties  proved them beneficial to human health [96]. 

6.1.1.  Sufficient purified enzyme to improve wine smell 

The other application of α-L-rhamnosidase is in enhancing the scent of wine. Monoterpenes in 
glycosidic form is used as precursor for many aromatic components of wine containing α-L-rhamnose [5]. 
Enzymatic degradation occurs in two steps. When L-Rhamnoside release L-rhamnose α is produced, and 
then degrades terpenyl glycopyranoside by β-glucosidase to produce volatile terbinol responsible for the 
smell of wine. To verify the suitability of the purified enzyme to increase the smell, the sample of wine was 
processed using α-L-rhamnosidase and L-rhamnose is released in the reaction solution using TLC. The 
stain is not detected rhamnose was released on the TLC plate (results not shown), suggesting that the 
purified enzyme did not degrade rhamnosidase with the solution present in the wine and, therefore, was 
not suitable for improving the odor. 

6.1.2.  Sufficiency of the purified enzyme to get rid of citrus juices 

Purification of citrus fruits is also an important application of α-L-rhamnosidase, which destroys 
the bitterness of citrus fruits [1]. Bitter taste in citrus fruit juices is produced by narignine (4 ', 5, 7 – 
trihydroxyl flavanone - 7 -glucoside). Then, in order to eliminate the bitterness in the citrus fruit juices, α-L-
rhamnosidase degrade the nirginine into the prunin (4, 5, 7-trihydroxy flavononone-7-glucoside) which is 
only 33 % bitter as compared to Naringin [97, 98]. Some other substances such as glucose, rhamanose, 
rutin, hesperidine, naringenin and quercetin are found in citrus juices [98]. To verify their suitability to lose 
bitter taste of citrus juice, it was essential to know the effects of these chemicals on the activity of the 
purified enzyme. If α-L-rhamnosidase is not inhibited significantly due to previous gradients found in citrus 
fruit juices, it will be suitable for eliminating the bitter taste of fruit juices. The presence of rhamnose and 
glucose in citrus fruit juices will not inhibit enzyme activity significantly because they are very weak 
inhibitors. However, hespridin, naringenin and quercetin, even at a concentration of 1 mm, inhibited the 
activity of the highly purified enzyme because they are powerful and highly potent inhibitors. Naringin and 
rutin are substrates of the purified enzyme; their 1mM concentration inhibits the activity of the purified 
enzyme, which indicate that the enzyme that is purified is not appropriate for removing bitter taste from 
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citrus fruit juices. Davis method was used for testing; purified enzymes are treated with orange juice and 
monitor the reduction of the amount of naringin over time in the orange juice. There was no reduction in 
the concentration of naringin found in orange juice, so it was confirmed that this enzyme was not enough 
to abolish the bitter taste of citrus juices:  

Table 2. Applications of α -L -rhamnosidase enzyme in food industries 

Industry Applications  References 

Food  Debittering of fruit juice [99] 

 Removal of hesperidin crystals [24] 

 Aroma enhancement in wine   [5] 

 Additives  [14] 

 Gellan depolymerization [9] 

 Tomato pulp digestion [21] 

 

6.2. In the chemical industry 

6.2.1. Preparation of rhamnose 

 α-L-rhamnosidase degrades natural glycosides containing terminal L-Rhamnose, which leads to 
the formation of L-rhamnose [100]. Rhamnose and prunin are the two most important chemicals produced 
from citrus peel residues through the action of recombinant α-L-rhamnosidease [66]. In the field of 
enzymatic biochemical stimulation, the synthesis of flavonoids monoglycosyl is an attractive application 
by eliminating rhamnose radical i.e, rutinosides, as well as the production of the same rhamnose. 
Biological activity can be improved by flavonoids deglycosylation through improvement of bioavailability 
[101]. This formation may be related to pharmacokinetics and pharmacodynamics, as well as the 
complete structure of the molecule. This finding confirms that monoglycosyl flavonoids and monoclonal 
compounds are readily absorbed, then the original lead compound. Flavonoids have many beneficial 
effects on human health. These effects include cardiovascular and chronic diseases and some forms of 
cancer [102-104], as well as antimicrobial, antioxidant, antiviral, anti-thrombocytopenic, anti-ischemic, 
anti-tumor, anti-inflammatory, anti-allergic, estrogen and radical scavenging, flavonoids proved to be 
advantageous to human health [105, 106]. Isoquercetin, quercetin and other flavonoids also have useful 
aspects for human health, for example the protection of low density lipoprotein from oxidation (prevent the 
formation of atherosclerotic plaque), to change the biosynthesis of eicosanoid (antiprostanoid and anti-
inflammatory responses), and avoid the accumulation of platelets (antithrombic effect), improve relaxation 
of cardiovascular smooth muscle (antihypertensive effects, anti-disruptive effects of systems) [106]. 
Quercetin has strong health effects related to metabolism, absorption and bioavailability in the human 
body. In addition, flavonoids, such as prunin have antiviral properties [105]. Flavonoids also act as 
inhibitors of the reverse transcriptase enzyme, so it is very useful, especially for human health, to control 
retrovirus infection, such as AIDS. In addition to another application of flavonoids, it also acts as an initial 
drug formulation. Flavonoids have a potential and strong interest, because of its unlimited properties and 
applications. The traditional methods of manufacturing flavonoids and saponins often produce secondary 
reactions because of the mildness and selectivity of the reaction conditions, enzymatic modification is 
useful. Naringinase is used in pharmaceutical and food industries with high potential. It is an enzymatic 



BIOTECHNOLOGICAL AND BIO-INDUSTRIAL APPLICATIONS OF ALPHA–L-RHAMNOSIDASE ENZYME 

56     

complex also used in deglycosylation of compounds. Naringinase was used to complete the hydrolysis of 
some glycosides and provides both β-D-glucosidase and α-Lrhamnosidase [107-109]. 

 

 

 

 

 

 

α-L-rhamnosidases (α- RHA) stimulate hydrolysis of α-L-rhamnose terminal residues for many of 
the natural compounds and belong to glycosyl hydrolases [GHs] group [110]. L-rhamnose is present in 
various forms in plants for example as a component of flavonoid glycosides, terpene glycosides, signal 
molecules, dyes, and in cell walls as a component of the complex heterogeneous polysaccharide, such 
as rhamnogalacturonan and arabinogalactan [23, 63, 111-115]. L-rhamnose appears in membrane 
rhamnolipids and in polysaccharides of bacteria [39, 116, 117]. 

6.2.2.  Production of glycolipid 

Candida bombicola sophorolipids form glucolipid by P. decumbens naringinasa (α-L-
rhamnosidase + β-D-glucosidase), which proves that the enzyme can also be beneficial in the synthesis 
of specific fatty acids [118]. At present, biological catalysis is a versatile and valuable tool for industrial 
biotechnology as compared to conventional chemical techniques, enzymes that are used as biocatalysts 
has a great advantage, to obtain a higher rate of reaction, high selectivity of reaction, increased purity of 
product, and a significant reduction in the production of chemical waste. In industrial processes, by using 
enzymes a large variety of chemical components are produced [119, 120]. In the past decade, α-L-
rhamnosidase as a biocatalyst have attracted considerable attention because of their widespread 
application in a variety of pharmaceutical, food, and industrial chemical processes [63].  α-L-
rhamnosidase belong to glycosyl hydrolase class that breaks the terminal α-rhamnose from wide range of 
natural products, these products particularly contain flavonoids, and include some terpenyl glycosides 
[10, 64]. Many other natural glycosides which contain glycolipids and glycopeptide antibiotics have 
terminal rhamnose [65]. More recently, these enzymes have been the focus of motivation among 
scientists. For example, α-RHAs are used to increase the biological activity of flavonoids that are useful 
for human health as dietary supplements or as a direct medicine[63] . In addition, α-L-rhamnose plays a 
major role in organic synthesis, a chiral intermediate compound for pharmaceutical products that are 
important chemicals. Using enzymatic activity, α- RHAs produced in hydrolysis reactions of glycosyl 
compounds that can be recovered from waste materials of industrial food processing (for example, citrus 
peel), which describes profitable and superb application of biotechnology [66]. Fungi is the main source of 
α- RHAs. These enzymes are also found in animals, and are obtained from animal tissues, for example 
from the liver of marine gastropod  and the pig [3, 44]. They are also isolated from plants such as 
Rhamnusdaurica and Fagopyrum esculentum [47, 67]. 

6.2.3. Biological transformation of rutin to isoquercitrin 

Recombinant α-L-rhamnosidase has the capability to convert the rutin to isoquercitrin. Rutin 
(quercetin routinoside) is present in fruits, medicinal herbs, vegetables and in many foods derived from 
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plants [121, 122]. Many activities such as antioxidant effects, antihyperglycemic and neurotoxic effects 
are introduced through rutin which becomes advantegeous to human health [122, 123]. Isoquercitrin 
(quercetin -3-b-D-glucoside), a flavonoid, is the rutin product and is obtain by derhamnosylation and 
rhamnose is the only difference in its structure. Isoquercitrine, rutin and quercetin have some differences 
in chemical, physical and biological properties, but similarity exists in their structures [124].  

 

By comparing rutin with quercitin isoquercitrin is absorb better, suggesting that its glucose uptake 
increases its absorption in the small intestine  [125]. Quercetin or rutin has an antipoliferative effect less 
than Isoquercitrin [123, 126].  Isoquercitrin is characterized by a high pharmacological activity as compare 
to rutin because of its specific antioxidant properties, which play an important role in anti-allergic and anti-
aging effects [124, 126]. Isoquercitrin preserves damaged cells by eliminating free radicals, which 
indicates that it is better than rutin [126]. While isoquercitrin contains many important biological activities, 
its natural contents are low. It is therefore important to find an effective way to produce it. Isoquercitrin is 
manufactured by chemical and enzymatic methods. Experience indicates that, the aglycon of rutin is 
easily glycosylated under mild acidic conditions at appropriate temperatures, but it is difficult to obtain 
secondary glucoside (isoquercitrin). Therefore, it is better to prepare isoquercitrin by enzymatic 
degradation of the rutin to acidic hydrolysis. For a large amount of natural glycosides, for example, 
narignine, a routine, it is important to find an effective way to produce them. By chemical and enzymatic 
methods, isocercetrine is manufactured. Experience has shown that under mild acid hydrolysis, 
decreases it is easily immunized at appropriate temperatures, but it is difficult to obtain secondary 
glucoside (iso quercitrin). Therefore, it is better to prepare isoquercitrin by enzymatic degradation of the 
routine to acidic hydrolysis. For a large amount of natural glycosides, for example, Narignin, a rutin, 
hesperidin and terpeneglycoside, binds α-rhamnosidase to the α-rhamnose end. And α-rhamnosidase 
belongs to the glycosyl hydrolase class, that’s why it leads to cleavage actions [21]. This enzyme is also 
used in the industry to eliminate the bitter taste of citrus fruits by releasing rhamnose from naringin and 
hydrolysis of terpene, which enhance the aroma of grape juice [5]. According to the recent research, the 
activity of rhamnosidase produces expensive flavonoids glycosides, isoquercitrine, in an easy and 
inexpensive process of rutin. Thus, through the method of enzyme hydrolysis, the biological 
transformation of monoglycosylated isoquercitrin from rutin appears to be a good alternative to get 
compounds with increased functional properties. 

Table 3. Applications of α -L-rhamnosidase enzyme in chemical industries 

 

 

 

Industry  Applications  References  

Chemical  Naringin extraction [108] 

 Rhamnose  preparation [66] 

 Glycolipid production [118] 
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6.3. In the pharmaceutical industry 

6.3.1 Preparation of antibiotics 

Glycopeptides antibiotic Chloropolisporin C is synthesise by chloropolisporin B through hydrolysis 
of the enzyme, using Rhase [127]. Activity appears against bacteria, which is beneficial in the treatment 
of prophylaxis of infections, as well as in the growth factor improvement of animals. Dioscoria nipphonica 
is a recurring herb in China. In Chinese medicine, dioscoria nipphonica rhizome is used in the treatment 
of rheumatic diseases and is used to protect bronchial infections and other respiratory infections as well 
as viral infections. The Chinese people also use it for various purposes, for example in the treatment of 
cardiovascular disease and through various mechanisms, reducing the risk of heart disease such as 
reducing blood lipid levels, ALS or cancer prevention [51, 128-131]. The report, shows that the steroid 
saponin, the main active ingredient in the rhizome of dioscorea nipponica is dioscin. The dioscin in 
Rhizome of Dioscoria nipphonica comprises of three glycosides, after the introduction of the drug, dioscin 
is hydrolysed by intestinal bacteria and digestive enzymes [132, 133]. Therefore, it is very important to 
study the transformation of natural products from traditional Chinese medicine into more active 
ingredients. For the preparation of small saponin and its metabolites, conventional chemical methods 
such as chemical synthesis, hydrolysis of mild acid or cleavage of alkali produce certain secondary 
reactions, for example hydration, epimerization, hydroxylation [134, 135] but the enzymatic transformation 
of saponin is directly moderate. To convert saponin ginseng, Dr. FX Jin achieved enzyme isolation from 
some microorganisms [136], and has industrial enzyme production. It is reported that liver of animal, for 
example pig liver, contains a high concentration of dioscin glycosidase, so its hydrolysis is very high. Pig 
liver contain Diosgenyl-2,4-di-O-a -L-rhamnopyranosyl-b -D-glucopyranoside (Dioscin) which was 
degraded to diosgenyl-O-b -D-Glc by the enzyme. The kinetic properties of the enzyme, ie dioscina-L -
rhamnosidase, were examined or diocin glycosides, have been systematically purified from pig liver. 

6.3.2 Preparation of prunin 

Flavonoids prunin are formed from Narignine by using α-L-rhamnosidase activity. Prunin has anti-

inflammatory properties and against DNA virus’s or RNA viruses, it shows its activity [11]. Microbial 

glycolyted enzymes play a vital role in many industrial processes and act as bio catalyst, and are 

therefore of great interest to many researchers around the world. It has been studied that many 

microorganisms have the capability to produce glycosidase, but the microorganisms that produce α-

rhamnosidase. (Rhase, EC 3.2.1.40) activity is unknown. Rhases remove Terminal α-L-rhamnosyl at the 

ends of polysaccharides and Glycosides composed of L-rhamnanose, so they are exo-type enzymes. 

Rhases are important industrial enzymes of great importance in current biotechnology and have food 

applications [5], pharmaceutical preparations [13] and industrial products for the biological transformation 

of natural or synthetic rhamnosides. Specifically, in the food industry, many technical applications of 

fungus stages, such as hydrolysis of bitter naringin, to remove bitterness of grapefruit juice [137, 138], to 

remove crystals of hesperidin in orange juice, and by enzymatic degradation of terpenyl glycosides to 
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improve the smell of wine [59], was questioned. In addition, the antioxidant property of asparagus juice 

improves with quercetin- 3 glucoside from flavonoid rutin [139]. By this enzyme the structure of sugars, 

glycoside and glycolipid can be determined, also used in gellan metabolism [9]; in the formation of 

pruning [140], which has anti-inflammatory activities and activates both DNA viruses / RNA [11]; It is used 

to eliminate rhamnose from many of L-rhamnose containing, steroids, such as diosgene deglucoruscin 

and ginsenosides, whose derhamnosylated clinical products have clinical significance [12-14]. It is an 

aglycopeptide antibiotic that exhibits anti bacterial activity. It is also useful as a growth promoter of 

animals and in the treatment and prevention of infections. Using Rhase, the chloropolysporin C 

compound is synthesized by chloropolysporin B through enzymatic hydrolysis [127]. All of these 

preparations, currently obtained from the genus Aspergillus and Penicillium, also contain β-D-glucosidase 

(Gluse) which could limit their industrial exploitation. In addition, they are and stable and active in acidic 

pH values, where their substrates are slightly soluble. The use of stable and effective Rhases in alkaline 

pH values can solve this problem, allowing the analysis of concentrated solutions of substrates in alkaline 

conditions.  

6.3.3 Deglycosylation of flavonoids 

Deglycosylation of flavonoids with naringinase in cleome arabica leaf extracts (CALE) is an 

important therapeutic factor in the treatment of chronic conditions [141]. Activity of naringinase 

rhamnosidase causes successful removal of glucosyl from the antibiotic containing glycopeptide, 

chloropolyporin from Faenia interjecta [127]. L-rhamnose is chiral intermediate in organic synthesis 

manufactured by activity of rhamnosidase which is very important to be used as a protective agent for 

plants and as a pharmaceutical product [142]. When β-D-glucosidase is combined with the production 

and characterization of α-L-rhamnosidasein activity of naringinase Aspergillus Terrus, is able to improve 

the smell of wine making [59]. The preparation of the enzyme from Penicillium decumbens is 

commercially available, and is a fungus that produces Narignanase [74]. For immobilization and 

transformation of flavonoids, naringinase obtained from P. Decumbens has been  largely used in many 

industries [77, 98, 143]. 
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Two significant flavonoids, Naringin (4 ‘, 5, 7'-trihydroxiflavanone-7-rhamnoglucoside) and 

Naringenin (4’, 5, 7'-trihydroxiflavanone) have strong anti-ulcer, anti-cancer and anti-oxidant activities 

[144-151]. In addition to their useful properties, they also have some unwanted properties. Such as, at a 

threshold of 20 μg / ml, Narignin has a stiff and a slightly low bitter taste [108]. Narignin, Naringeninis is a 

structure similar to Prunin (4 ', 5, 7'-trihydroxy-flavanone-7-β-D), which is not easily dissolved in water 

(Tommasini et al., 2004) -glucoside) [11, 18, 152, 153]. Prunin shows good solubility, strong biological 

activity, and a slightly bitter taste, which are combined benefits of narigin and naringenin [154]. However, 

there is naturally prunin in low quantity. The more commercially available Narignine is available as a citrus 

product. For each product, an effective process has been attempted to convert the Narangine into prunin 

[155]. A transformation of narinigin to prunin was reported, but they needed severe reaction conditions 

and complex purification steps. By contrast, because of the simplest process and the lowest production 

cost of the enzymatic method, it is recommended that enzymatic interaction is controlled with high 

efficiency and high specificity under milder and more environmentally friendly conditions. According to 

some investigations [66, 140, 156], the possibility of synthesizing prunin in the enzymatic way, so far due 

to the lack of industrial catalyst, pruning is not produced commercially. The biological conversion of 

Narignine to pruning is also performed by the enzyme α-L-rhamnosidese, which breaks down the 

association between α-1, 2-glycosidic bond of Narningin [1].  Naringinase enzyme is also produced by 

combining α-L-rhamnosidase with β -D- glucosidase [1]. According to the report, α-L-ramanosidase and 

Naringinase are present in some microorganisms [1, 3-5, 60], including Aspergillus niger, the most 

promising resource for industrial practice, because these fungi have not only been used in a beneficial 

manner in the microbial class approved by the FDA and can be stimulated to produce some food-grade 

enzymes efficiently and have been found to be safe for food and medical use [7], including the α-L-

rhamnosidase and naringinase. In addition, fermentation technology is adorable and has been widely 

used in the industry, making it easy to expand [7]. 

6.3.5 Flavonoids absorption in Humans 

The absorption of flavonoids occurs mainly in the small intestine of the human, where internal 

glucosidase removes the restricted glucose (or possibly xyloze or arabinose) [157, 158]. For human 
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glucosides, the terminal rhamnose is not the appropriate substrate. Therefore, non-adsorbent 

rhamnosylated flavonoids the colon without any change, but local microflora contains α-L-rhamnosidase 

so, it is hydrolyzed by its activities [159]. In fact, it would be useful, that α-RHA stimulated elimination of 

terminal rhamnose from rhamnosylated flavonoids as it would improve intestinal absorption of 

rhamnosylated flavonoids in humans [160, 161]. Absence of α-RHA in humans is harmful was the key to 

create a new strategy for drug delivery, as described by LEAPT (lectin-directed enzyme activated prodrug 

therapy) [101, 162]. In the LEAPT system, rhamnosylated prodrug intake, which cannot be treated by 

mammalian enzymes, allows selective action of the drug site in the cells where the pre-designed α-RHA 

has been located [163].  

Table 4.  Applications of α -L -rhamnosidase enzyme in pharmaceutical industries 

Industry  Applications  References  

Pharmaceutical Lectin-directed enzyme activated prodrug 

therapy 

[162] 

 Steroid biotransformation [12] 

 Ginsenoside production [13] 

 Antibiotics preparations [127] 

 Prunin preparation [11] 

 Flavonoids deglycosylation [141] 

 

7. DISCUSSION 

α-RHA is a group of glycosyl hydrates (GH) that have attracted much attention because of their 

potential application as vital catalysts in a variety of industrial processes. These enzymes are particularly 

important for the biological transformation of many natural compounds used in the food and 

pharmaceutical industry. The enzymatic derhamnosylation can be used by α-RHA, for example, in 

functional foods and beverages containing molecules with improved health properties. Some examples 
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include biological transformation of natural steroids, antibiotics, flavonoids and terpenes glycosides 

responsible for wine flavors.  

Moreover, α -L-rhamnosidase is the most viable enzyme that can be obtained from animal, plant 

and microbial sources. Mainly found in microorganisms such as yeast fungi, bacteria and others. 

Filamentous fungi such as Aspergillus, Circinella, Eurotium, Fusarium, Penicillium, Rhizopus and 

Trichoderma are the main source of α -L-Rhamnosidase. Bacterial strains that produce α-L-

rhamnosidases are heat-loving bacteria, Fusa bacterium, Pseudoalteromonas, Ralstonia pickettii, 

Lactobacillus acidophilus, Pediococcus acidilactici, Clostridium stercorarium, Sphingomonas paucimobis 

Used to eliminate bitter taste of citrus juices, monoterpenes are released from terpene glycosides to 

improve grape juice and flavor of wine. In the chemical industry it is used for preparation of chemicals for 

example in the preparation of DNA, production of special fatty acids i.e glycolipids. In addition to these 

applications, it also plays vital role in pharmaceutical industries for various preparations of antibiotics that 

are used against bacteria and other toxins as well as used as a growth promoter for animals. Flavonoid 

prunin is formed from Narignine using the activity of α-L-rhamnosidase. It has anti-inflammatory and anti-

viral activity against DNA / RNA viruses. For α-L- Ramnosidase purification, a centrifuge procedure is 

used, and various chemical products such as ammonium sulfate and sodium chloride are used. Molecular 

weight (MW) for α-L-rhamnosidase is determined by GFC and SDS-PAGE. The first crystalline structure 

of α-L-rhamnosidase RhaB from Bacillus sp. GL1 can be accessed at 1.9 Ǻ accuracy. This protein is 

homogeneous and consists of four areas of the beta sandwich, a (α / α) of 6 core catalytic barrel, 

containing 956 amino acid residues and a molecular mass of 106 kilo Dalton [1]. The second structure of 

Streptomyces avermitilis (SaRha78A; PDB code 3W5N) α-L-rhamnosidase was determined in a 

compound with L-rhamnose, this large, monochromatic protein is composed of Six domains. The third 

structure, an α-L-rhamnosidase supposedly from the Bacteroides thetaiotaomicron VP1-5482 (BT1001; 

code PDB 3CIH), designed in the project of structural genomics is not published, it is also a homodimer. 

More recently, the crystalline structure of KoRha, and α-L-rhamnosidase supposed from Klebsiella 

oxytoca with 2.7 Ǻ accuracy was determined with restricted rhamnose at the active site of the catalytic 

domain. α-L-Rhamnosidases are used for various food, chemical and pharmaceutical applications. It uses 

Naringinase (containing the activities of α-rhamnosidase and gl-glucosidase) to eliminate bitter taste of 
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citrus juices. Hesperetin 7- glucoside, a product of hydrolysis of hesperidin by α-L-rhamenosidase, is an 

important introduction to the production of sweeteners. In addition, there is an increasing interest in using 

α-rhamnosidases to improve grape juice and wine flavor by releasing monoclonal free radicals from 

terpenyl glycosides. Many potential beneficial effects of health have been demonstrated in studies on 

animals and in the laboratoy. These include promoting bone health, the effects of lowering lipid, 

antioxidant properties and heart protective effects, anti-cancer and anti-inflammatory properties. The 

recombinant α-L-rhamnosidase has an ability to produce rhamnose and prunin from citrus peel residues 

at industrial scale. The production of glucolipids from Candida bombicola sophorolipids by Ninginin 

P.decumbens (α-Lrhamnosidase + β-D-glucosidase) showed that the enzyme could be beneficial for the 

production of special fatty acids. Antibiotics of glycopptide chlorophosphyrin C are prepared by enzymatic 

hydrolysis of chloroporulosporin-B compound using Rhase. It has antibacterial activity, beneficial in the 

treatment and prevention of infections and as a growth promoter of animals. In humans, absorption of 

flavonoid occurs mainly in the small intestine, where the associated glucose (or possibly arabinose or 

xylose) is eliminated by self-glucosidases. Non-absorbent rhamnosylated flavonoid arrives in the colon 

without any change, where they are broken by α rhamnosidase activity, which are expressed by local 

bacteria. Thus, to improve intestinal uptake of rhamnosylated flavonoids, their biological availability in 

humans and elimination of peripheral rhamnose group stimulated by α-RHA would be indeed useful. 

8. CONCLUSION 

The current study concludes following key points; 

1: α-L-rhamnosidase (3.2.1.40) is an exo enzyme that removes the terminal α-L-rhamnosyl at the ends of 

sugars and glucosides that contain L-rhamnose. 

2: The enzyme converts the bitter glucoside naringin into the least bitter prunin by trimming α- (1 → 2) 

between L-rhamnose and glucose. 

3: The production of α-L-rhamnosidase by various mammalian tissues, plants, bacteria and fungi. This 

enzyme is used to determine the structure of glycolipids, polysaccarides and glycosides, eliminate bitter 
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taste from citrus juice, improved odors in wine, in the formation of pruning that have anti-inflammatory and 

antiviral activity against DNA / RNA virus. 

4: α-L-rhamnosidase has vast applications in the food, chemical and pharmaceutical industries that are 

used for human welfare. 

5. Alpha-L-rhamnosidase can be purified by the using different methods, such as electric and gel 

chromatography obtained from different animals and plant sources. 
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