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ABSTRACT

Huge quantity of fishery wastes and by-products generated every year
either doesn’t been utilized properly or simply dumped in the sea to lead
environmental issues. The discarded wastes are rich source of protein
that can be made use in various commercial and industrial applications.
The protein hydrolysate recovered from various fishes and fish parts
were shown to have antioxidant, antihypertensive, immunomodulatory,
neuroactive, and antimicrobial properties. The chemical methods used for
the protein recovery does not produce the yield with required standards.
Thus enzymatic recovery of protein hydrolysate is preferred choice and
thistechniqueis gaining momentum now. The present study was designed
to produce a protein hydrolysate from the skin of Scomberomorus
commer son by tryptic digestion. The results showed that the enzyme was
capable to recover considerable quantity of protein and the protein
hydrolysate prepared was undergone good degree of hydrolysis. Thus
the protein hydrolysate of the skin of Scomberomorus commerson is a
promising candidate for further characterization.
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The continuousincreasein global fish resources
resultsin 25% of wastage among total fish catch annu-
aly™. Every year, huge quantity of solid wasteinthe
form of fish head, vicera, skin, bones, frames, and some
muscl etissué? are discarded from seafood processing
plants. Either these marinewastesareunderutilized to
producelow market val ue products such asfish meal
or fertilizer, or dumped to lead the environmental is-

sues. Complete utilization of fishery wastesfor recov-
ering high-end products would befruitful strategy to
overcometheissue and increase the economic gain.
Fishery wastes and by-products are val uable sources
of raw material for recovery of bioactive compounds.
Thefishery wastesconverted by proteolytic hydrolysis
intoamoremarketableand functiona formiscalled as
fish protein hydrolysate (FPH)™.

Chemical and biol ogica methods can be used for
the production of hydrolysates. Protein substrates un-


mailto:biosherif@yahoo.co.in

114

Synthesis of protein hydrolysate from Scomberomorus commerson by enzymatic hydrolysis

BTAIJ, 7(3) 2013

FULL PAPER

dergoing hydrolytic reactionwith strong chemica and
solventsyiddtheproductsof low nutritiona valuewith
poor functiona ability and could not be utilized by food
industry. Theinnovativemethod of enzymatic degrada
tion of proteinswith specific proteolytic enzymesto
cleave particul ar peptide bond to producefish protein
hydrolysatewith desired functional propertiesgaining
momentum now!4. Digestion parameterssuch aschoice
of enzyme, timeof incubation, temperatureand pH are
tightly controlled to producefish protein hydrolysates
with desired functiona and nutritional properties. Pro-
tein hydrolysates are produced for awide variety of
usesinthefood industry, including milk replacers, ani-
mal food, mediafor growing microorganisms, protein
supplements, stabilizersin beveragesand flavor enhanc-
ersin confectionery products®. The devel opment of
fish protein hydrolysatesasfunctiond foodingredients
have beenrel atively arecent technol ogy gaining popu-
larity duetothearray of potential bioactive properties
associ ated with them, including antioxidant, antihyper-
tendve, immunomodul atory, neuroactive, antimicrobid,
and minera or hormoneregulating abilities®. Produc-
tion of protein hydrolysatefrom different fish species
such asmackerel™, herring®, tunacooking juice® by
different enzymshave been reported earlier. The present
study focusin the production and compositiona analy-
sis protein hydrolysate from Scomberomorus
commerson (Narrow-barred Spanish mackerel), one
of theimportant mackerel highly exploitedin Indian
Seaglo] .

EXPERIMENTAL

Fish sample

Enough quantity of the Marine fish,
Scomberomor us commer son (Narrow-barred Span-
ish mackerel) was collected from coast of Chennai,
Tamilnadu, India, and the skin portion was separated
from thefishes, minced for uniformity and storedinplas-
tic bagsat -20°C until used.

Chemicalsand reagents

Theenzymetrypsinfor proteolytic digestion was
purchased from SigmaChemical Co. (St. Louis, MO,
USA) anddl other chemicasand reagents(acids, bases,
solventsand salts) used were of anaytical grade ob-
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tained from Sisco Research Laboratories Pvt. Ltd.,
Mumbai, Indiaand Glaxo Laboratorels, CDH division,
Mumbai, India.

Prepar ation of fish protein hydrolysate

The proteolytic digestion of Scomberomorus
commer son (Narrow-barred Spanish mackerel) was
performed according to the method described by Je et
a. (2007)E with minima modification. To producepro-
teinhyrolysatefrom fish skin, theenzymatic hydrolysis
was carried out with the enzymetrypsin (phosphate
buffer 0.1 M Na,HPO,- NaH,PO,; pH-8, tempera-
ture, 37 °C) at enzyme/substrate ratio (E/S) (1/ 100
w/ w). The 300 g minced fraction of Scomberomorus
commer son was homogenized with blender and then
thoroughly mixed with 3g of enzyme. Themixturewas
incubated for 6 hwith continuous stirring and then heated
inaboiling water bath at 100°C for 10 min to inactivate
enzyme activity. The content wasthen centrifuged at
10000 rpm for 15 minutes and supernatant obtained
wasthefish protein hydrolysate. The hydrolysatewas
lyophilized to get apowdered sampleand was stored
at -20°C.

Yield and degreeof hydrolysis

Theextent of hydrolysiswasdetermined by adapt-
ing the procedure described by Chuan-HeTang et al.
(2009)11, Briefly, the sample was mixed withtrypsin
enzymewith different enzyme/substrateratio (E/S) (1/
100, 2/100, 4/200 w/w) and the reaction was con-
ducted at pH 8.0 and temperature, 37 °C (optimal con-
ditions) for 0.5, 1, 2, 3,4, 5and 6 h. The pH of the
mixturewas maintained constant during hydrolysisus-
ing 2 M NaOH. After hydrolysis, the pH of the broths
was brought to 7.0, and the sol utionswere then heated
at 100°C for 10 min to inactivate the enzyme. The Hy-
drolysateswere centrifuged at 10000g for 15 min, and
the supernatantswere lyophilized to get apowdered
sample and were stored at -20°C. The degree of hy-
drolysis(DH) isdefined astheratio between the num-
ber of broken peptide bonds (h) and the total number
of peptide bonds per massunit (h, ).

h x100

tot
Thedegreeof hydrolysis(DH) of hydrolyzed protein
was determined by measuring the amount of free a-

DH% =
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amino groups based on thereaction between Sanger’s
reagent of fluorodinitrobenzene(FDNB) and theamino
groupsintheamino acidswhich resulted ayellow com-
plex of amino acids*?. The absorbancewas measured
spectrophotometrically at 410 nm.
Thenitrogenrecovery (NR) inthesolublefraction
was calculated using the method of Benjakul and
Morrissey (1997)3 by thefollowing formula.

Total nitrogen in thesolublefraction
Total nitrogen in thesubstrate

NR% = X 100

Proximate composition

M oisture content was determined by placing ap-
proximately 2 g of sampleinto apre-weighed alumi-
num dish. Sampleswerethen driedinaforced-air con-
vection oven at 105°C overnight or until a constant
weight was reached*. Thetotal crude protein (N X
6.25) content of samples was determined using the
Kjeldahl method4. Total lipidsin each samplewere
extracted withamixtureof chloroformand methanol as
described by Bligh and Dyer!™. The content of miner-
as(expressed as percent ash content) was determined
by charring approximately 2 g of sampleinacrucible
over aBunsen burner and then heatinginamufflefur-
naceat 550°C until the ash had a white appearance.

Satistical analysis

Thedtatistical analysisof datawas performed by
using SPSS 16 for windows. Theresultswereexpressed
asmean of triplicates+ SD.

RESULTSAND DISCUSSION

Protein recovery

Thedegreeof hydrolysishasbeen used asanindi-
cator of the cleavage of peptidebond, whereasnitrogen
recovery reflectstheyield of proteinsthat can berecov-
ered fromthehydrolyssprocess. Enzymatic digestion of
protein resultsinthere ease of peptidesduring hydroly-
ss. Figure1 describestherecovery of proteinintermsof
yield %owithrespect toincubationtime. It’s common that
yield of proteinincreasewithincreaseinthetimeof hy-
drolysis. Maximum 61.9% of protein was recovered
at 6 hoursof incubation. Theresultssuggest that trypsin
would beachoiceof enzymefor preparing protein hy-
drolysatefrom the skin of Scomberomorus commerson.
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Figurel: Protein recovery from theskin of Scomberomorus
commerson with respect toincubation time.

Degree of hydrolysis

DH egtimatesthe change of peptide contentinahy-
drolyticreaction. Itisgeneraly used asaproteolyssmoni-
toring parameter® and an important factor highly re-
lated with thehydrolytic processyid d*”. Theresultsof
DH arepresentedin Figure 2. Thetypica shgpeof curve
obtainedinthepresent sudy wasreported earlier inmany
investigationsby different investigatord®*9, TheDH was
observedto be 29.7% for enzymesubstrateratio 1:100,
32.2%for 2:100 and 34.2% for 4:100 whichwaswel |
withintherangeof earlier observationsmadefromthe
skin of different fish species?. Thevaried pattern of DH
wasclosdly rdiant upon applied enzyme concentration,
namely the E/Sratio. With E/Sratio increasing (from
1:100, 2:100 and 4:100 w/ w), therate of DH increase
duringinitid hydrolys sprocess. However, duringfina
process (e.g., a ahydrolysistime>360 min), therate of
DH increaseat different E/Sratiosbecamesimilar.

=—p==E/S 1:100 W /W

15 A =—E/S 2:1 V
10 - E/S 4:100 W/W
|

0 M
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Hydrolysis Time {min)

Figure?2: Extent of hydrolysisinfluenced by E/Sratiowith
respect toincubation time.

Proximateanalysis

Thecompostion of protein hydrolysatesgenerdly
dependson choiceof enzyme, pH, incubationtimeand
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analytical methods used for estimation. Inthe present
study thetrypsin enzymewith appropriate pH and tem-
perature optimawas used to get the protein hydroly-
sate. Thecomposition of protein hydrolysateinterms
of protein content, lipid, moisture and ash contents of
both the crudewet sampleand freezedried protein hy-
drolysate Scomberomorus commerson were mea-
sured. Theresultswere expressed asamean of tripli-
cate+ SD and represented in Figure 3. The minced
skin sample of Scomberomorus commer soon showed
higher moisture content and least lipid content. Thelyo-
philized protein hydrol ysate showed protein content of
around 86% whichwasin par with earlier findings?.

Campasition in Percentage
w
L=]

Moisture i
Protein

Lipid

Ash

B Values of Wet Tissue B Values of Hydralysed Sample

Figure3: Proximateanalysisof crude sampleand protein
hydr olysate from Scomberomoruscommerson.

CONCLUSION

Theresultsof thepresent investigation clearly reved
that skin sampleof Scomberomor us commerson could
be utilized for the protein recovery by the proteolytic
enzymetrypsin. Thefindingsof theDH andysisclearly
suggest that the sampleisrapidly undergoing hydrolysis
to producesmal peptidesduring hydrolys sand not much
influenced by higher E/Sratio. Proximateanalysisre-
veded higher protein content inthe sampleand wasjus-
tified by higher protein recovery during hydrolysis. The
proteinyield was high enough for further characteriza-
tion. From thisstudy it can be concluded that skin pro-
tein hydrolysate of Scomberomorus commersonisan
idedl choiceof protein subgtratefor further characteriza:
tionto eva uatebiomedical and commercid aspects.
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