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Abstract: Rihhon ftsli (I'radiiptcrus trachyptcrus) i\ one of the mast commonly constimctlfisli
in  Coimbatore Ribbon fish possesses all the characteristics of fish iivinp in very preat
depth. Their fins especialiy and the membrane connectinp them are ofa very delicate and
brittle structure. There is some potential for gaininp more value from fish waste. It is rich
in valuable minerals, enzymes, pipments andfavours that are required by many industries
includinp food, apriculture, aquaculture and pharmaceuticals industries. Fish waste can
also he utilised in the production of orpanic fertilisers and composts, which have sipnificant
benefits over chemical-based products. The aim of the present study was to utilize the
visceral waste of ribbon fish (Trachipterus trachyptenis) for the extraction, purification and
characterization of protease. The wastes of the fish Trachipterus trachyptenis were-coUected,
cleaned, Itomopenizc'd, precipitated with ,4111111011111111 sulphate of varyinp concentrations (0-
S0%), purified by dialysis, Sephadex-G100 chromatapraphy, molecular weiphi determined by
SD.S- PAGE, the presence of protease confirmed by /ymopraphy and its activity assayed
and atialyzed. The activity was found to be hiphest at the alkaline pH 7H and maximuin
protease activity remained at 50"C.
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iNi'iu)i)iirnoN

Fish Industry waste are an important environ-
mental contamination source. Research has been
carried out in order to develop methods to convert
these wastes into tiseCid prodticls 111 . A way ol
minimizing the environmental problems generated
byv the high amount of llsh waste is its tnuisfor-
malion to a product to be incorporated as ingre-
dient in animal rations [2] .

Fish ssaste proves to be a great source ol miner-
als. proteins (58% dry matter (d.m)) and Lit (19%
d.m). Fatt\- acids (monosaturated acids, palmitic
acid and oleic acids) arc abundant in fish waste,
while the high ash content (22% d.m) indicates

high pci‘centage of minerals in lish meal |.3]|,

Proteases and peptidases are enz.vmes th;it are
essential for all life. Their actions arc e.xquisitcly
selective, each protease being responsible for
splitting \ery specinc scc|tiences of timino acids
under :i preferred set of environmenltil conditions
|4]. Alkaline protease in the intestine of mtirine
animals can help in the digestion of protein in the
compound diet. Therefore, alkaline protease in the
gut of marine animals has receiv'ed much tittcntion

in recent yctirs |5 ]

Alkaline proteases are one of the nuvst important
groups ol' industrial enzymes widel) used in the

detereent. food and leather tanning industries.
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hydrolysis of fibrous proteases such
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proteases ctin tilso be used, iii the
;is horn,

lie used as ;i source lor the
which tire of commercial

h'ish waste can
isolativ)!! of eii/}nics,
value. Whole viscera can also be used bectuisc
these tire ra\s b}-pi‘oducls of the processinii line.
I’roteol_\'lic cn/.yiues arc uhiciuitous in occurrence,
being louiul in all living organisms :ind are es,senli:il
for cell growth differentiation. The e\tra cellular
[@'oteases arc of commercial value and find

multiple applications in various industrial sectors.

[71.

MATF.RIAL.S AND METHOD.S

fhe present study was aimed at utilizing the
waste of Ribbon fish {Trachiptarus
isolate the beneficial enzyme
removed as

visceral
Irciclivj)ieru.s) to
protease. The viscera of fish were
soon as possible , kept in ice and transported
from the fish market to the work place and
deep frozbn until use.The stored fish Vvisceral
organ wastes were washed thoroughly with
distilled water, the required amount \>'eighed. cut
into small pieces and homogenized in 0.02ivl Tris
11C1buffer. The homogenate obtained was filtered
to obtain a clear solution.This is the crude enzyme
extract. Protease was precipitated from the crude
fish homogenate at varying concentrations of
ammonium sulphate ranging from 0-80%.The
precipitated enzyme was dialyzed against the Tris-
iIC'l buffer.

The total protein content, enzyme activity, specific
activity and the purification fold of protease of
the crude sample, ammonium sul|dialc fractionated
sample, dialyzed .sample and gel filtered sample
were estimated. SDS PAGE of the dialyzed
enzyme fraction was carried out on a 12% gel.
Analysis of protciii was carried out by native
PAGE in 12% polyaciylamidc gel.'fhe proteolytic
activity of the enzyme was evaluated by
zymography. I'he action of protease on various
substrates were carried out by studying its ability
to remove blood stain and degum silk.

The characterization of the isolated enzyane was

carried out by determining its pH and
temperature.The optimum pH of the isolated
protease was dete.mined using casein as a

substrate at s'aryitig pH. | he optimum temperature-
of the extracted protease was determined by
incuhating the enzyme substrate mixture at
icm|K'raturcs ranging from 20 'C -80 'C followed
b\ checking its acii\ ity. fhe cflccl of Azocacsin.-

Tabic It spccilic aclhil)

I’rotcin conlcnl. prolcaso

‘ami piii*.ilicalion folds of animoiiiiim sulphaie prccipilalcd lish

‘aaslc sauifik's

.mApcalic

i0 livii I'niilicalinn
) i) acliviiy )
1N No Sdiiip™™ L'omoni (my) (u'mt) (. my) It'lds
i Cuide 0.SI 1.7 2,09 1
|1 " .Ainnionium
r A suipbaic ppt 072 1.73 1.52 0s
1 0-40%
s 41)-50% 0.4.7 127 7.0 15

lahlc 2: I'rolcin ccaik'iil. prolcasc ncli\il>', specific acli\il\'
and purificalion lolds ol tliafs'zed lish waste samples

Proicin Protease iﬂis:{s I"lirifie.nlion
S\o Samples conicni (my) aeti\itv (u mil (u'ms) folds
1  Crude 0.8l 17 2,09 1
Dialyzed
0.59 215 36 174
0-4b’e
3 40-50% 0.29 237 817 391

‘l'alilc .t: Comparison of protein content, protease ticti\ily.
specifie activity and piirillciition folds crude, dials'/.ed and
sephade.x G-lOO purified protetese

i Protein Prote.isc Specific

L ..~ Purification
S, No. 1 Waste Content actisily Aclivily folds

1 (mg) (i'ml)  (U'mg)
11 Crude 0.8l 17 20 1

1 Aminoniuni
" Ilsulpliale npl 10-80"., 047 123 X 15
7 | Dialysed dO-SOT, 0.29 2,37 817 79
4 Sphadex G-I - s m & 612

Tabic 4: flTeel of pi 1 Tabic .S I'ITecl of temperatiire

; Protease feinpcriuuiv "C Protease
P m\eiiily;Urniin) Aeli\ ity (b mill)
36 115 20 3.70
40 12 30 =68

40 9.50
44 0.67

50 1270
52 0.75 60 1050
6.0 4.50 0 550
6.X 2.27 0 240
7.0 39
72 1% Table 6; Substrate specificity
7.8 6.07
8.0 3.77 Substrate ProtealsJelz a(I:t|V|ty
82 156 (U/mi)

ZVzocasein 7.78 -

88 145 Casein 1057
90 113 BSA 3.8
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Fig. 2: visceral waste of ribbon fishj,

BSA and Caesin on the purified protease was
determined by incubating the enizyme substrate
mixture in Tris Hcl buffer pH 7.8 followed by
checking its activity. ,

RESULTS

From table 1it is clear that the protein content
and proteolytic activity was found to be higher
in the crude fish waste sample and ammonium
precipitated samples. The 40-80 %
Ammonium sulphate precipitated sample
exhibited the maximum specific activity and
highest purification fold as compared to that of
other samples. This may be due to the
impurities present in the crude sample.

sulphate

Table 2 shows that the protein content was
found to be highest in the crude sample when
compared to the dialyzed fish waste samples.
The protease activity and specific activity of
the 40-80% dialyzed sample was found to be
higher when compared to crude and 0-40%
dialyzed sample. The purification fold was
increased after dialysis from 15 to 3.91.

Protein content, protease activity, "specific
activity and . purification folds of crude,
dialyzed and sephadex G-100 purified protease
are depicted in' table 3, The protein content of
the crude sample was found to be high when
compared to the sephadex G-100 purified
samples. The protease activity of the column
sample showed higher activity than the other
samples. It is also evident from the table that
there was a gradual increase in the spccilic
activity of the enzyme when subjected to
purification. When compared to crude sample,
sephadex G-100 purified protease showed 6.4
folds purification. These results were supported
by the work for characterizing the trypsin
isozymes from the viscera of Japanese
Anchovy, stated that gel filtered sample yielded
38 folds purification when compared to the
crude sample [8].

Figure 1 shows the Ribbon fish (Trachiplerus
Irachyplerus) and .figure 2 shows its visceral organ
waste. Tlic banding pattern of tlic crude.
Ammonium sulphate precipitated, dialysed and
Sephadex G-100 purified samples are shown in
Fig. 3. When compared to the other samples,
column sample showed 2 clear bands at the
range of 26 and 50 KDa. Figure 4 shows the
single bands that correspond~very closely to the
single 28 Kda band produced in Lane 1 by the
marker. The zymogram of a single band
indicating the proteolytic activity of protease is
depicted in Figure5. Hence it can be confirmed
that the enzyme isolated from fish visceral
organ waste was a protease.

Figure 6 shows the action of protease on the
blood stain. Protease treated blood stained cloth
was found to be destained when compared with
untreated cloth. Figure 7 shows that the 35 g of
yarn was reduced to 26 g after the treatment of
purified protease. Therefore, the 25.7% of the
sample lost weight due to the treatment of
purified protease. This confirmed that the
purified protease had the ability to dcgim silk.

The' protease activity of the sample was
dctenri-ined over the pH range 3.6-9 using
acidic and alkaline buffers arc depicted in table
4. The activity was found to be highest at the
alkaline pH 7.8 and acidic pH shows very lov/

activity. The protease activity at different
temperature varying from 20'C - 80 C in 1ris
buffer pH , 7.8 are shown in table 5. 1 he

maximum protca.se activity remained at 50 C
and low activity was
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100.0 KDa
76.0 KDa
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Fig. 'S Confirmalion of protease by zymography. LAN'E  _Protein .Marker, LANE 2
-Purified protease

2592



Electronic Journal
of
Pharmacology & Therapy

L,'l_

E%

8

Q

0o

S o
Chid' Editor
Prof. P P Sood

ONLINE PUBLICATIONS
ISSN 0973 9890

Printed by : impex solutions, Rajkot for CTR Associates (www.impexsolutions.net)


http://www.impexsolutions.net

(ieleeled \elien assas ed at KO’C.'l able 6 indicates
that the substrtite casein had
acti\'it>'" when eompared to the substrate A/.octiesin

INSA.

imire protease

and

DISCUSSION |
I'ne lu'oliin eonlent and protease aeti\'it\' was-
found to be hielier in tlic crude fish waste
sample than the ammonium sulphate prccipittited
samples and dialy/ed sam]|dcs. These results are.
similar to that reported by the work in which
trypsin e.xiraeted from the pyloric caeca of a
lish named Tambaqui, shosved the highest specific
activity in the 40-50% AmmoniLim sulphate
irrecipitaled samples. [9],

There was a gradual increase in the purillcation
folds when it was dialyzed. [10]
that the dialysis of alkaline protease from the
increases from the purified

also reported

viscera of Bolliflsh
fold of 7.60 tok after precipitation with Ammonium
s ulphate fraction. The Sephadex G-IOO purified
pro‘casc had high specific activity and purification
fold. These results were supported b= the work
characterizing the trypsin the
Nisccra of Japanese Anchovy, which stated that
gel filtrated sample yielded 38 folds purification
when compared to the crude samplc[8].

isozs’incs from

'| he tiroleeultir w'cighl of the stimples w;is found
to be betw'cen 26-50 KDa by .SD.S-PAGE.'T'hc
proteolytic activity was confirmed by its ability
to destain blood stained cloth and its property to
(legtitn silk.

The cnzytne had an optimum pM of 7.8 .This was
in accordance w'ith the try'psiti purified from the
pyloric caeca of the fish Tampaqui w'hich also
exhibited high activity at alkalitie pil .It had an
o|)titmtm tetnperature of 50"C,

CONCLUSION

It is coticliKled frotii the present that the visceral
orgiins of fish can be effectively and usefully
matiagcd by using it as a good source of enzymes
demand in the

protease w'hich is in great

commercial market today
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