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Abstract

Soil is the richest medium for isolation of microbial flora especiginus Streptomyces as potent sourcef
extracellular enzymes. Soil samples frahizosphere of guava plant (Psidiugnajava) were screened for proteolytic
bacteriaAmong all isolatesStreptomyces sp. MM -3 showed best proteolytic activity by utilizing agrased substrates like
malt, soybean, wheat bran and peels of ground nuts as carbon/nitrogen sources. Optimum incubation time for enzyme
production was 96h (420U/ml), while optimumeagnd size of inoculum was 24 h (95 U/ml) and 10% (482 U/ml),
respectively. Maximum units of protease were observed with 0.5% starch (396U/ml) and 1% gelatin (439 U/ml).
Application ofpartially purified protease on sheep and goat skins resulted in & pigithising dehairing efficiency as an
alternative of limesulfide chemical unhairing process. Enzytreated dehaired leather was processed further through other
pre-tanning steps like liming, fleshing, deliming and pickling. Final leather crust fronrmehbdue pelt showeligh degree
of tear strength (40.93 + 4.21) N/mm k=2, good tensile strength (16.58 + 2.31) N/mm k=2 and elongation (155.08 + 5.97)
N/mm k=2 comparing to limsulfide unhairing processOther significant advantages of enzymatic dehaivirege total
recovery of hairs, simplification of ptanning process and reduction in use of sodium sulfide. Thus producer strain
Streptomyces spMM-3 of soil origin emerged as a potential candidate for the production of protease usiogstow
productionmedium to be utilized by leather industry
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Table 1. Colonial, morphological and biochemical Effect of single and multiple carbon sources:
characteristics of Streptomyces sp. MM-3. Maximum units of proteolytic enzyme were observed
S. No. Colonial characters Isolate MM-3 with starch (396 U/ml) and glucose BM/ml) when
1. Color Ofvhite taken as carbon source while fructose, glycerol, lactose
2. Elevation Fl at and maltose produced 362, 339, 350 and 322 U/ml,
3. Margin [/ E Rough respectively (Fig. 2d). A decline in protease activity was
4 . Shape/ For lrregul observed after 96 h in the production medium containing
5 Texture /| Wri nkl e the combination of gkose, fructose and starch whereas
6 Transparen Opaque the combination of starch and glucose yielded increased
S. No. Cell morphology Isolate MM-3 production of protease (Fig. 2e). "
Carbon sources and other growth conditions are
1. Gram react Gram pos L . . .
i significant parameters for production of microbial
2. Shape Filament  on;ymegNascimento & Martins, 2004When glucose
3. Arrangemer Diplo , was replaced with five other sources (glycerol,
S. Bi ochemica Resul t fructose, lactosemaltose and starch) taken separately,
1. Catal ase Posi ti starch was found to be the ideal source for production
2. Coagul ase Negati v of protease followed by glucose. Similar results had
3. Citrate Negat i v beenreportedGibb & Strohl, 1983 when glucose was
4 Sugar fermen Positi Used asa carbon source for producing protease by
5. HxSproductior Negati v Streptomyces peucetius.

. . . . Effect of single and multiple nitrogen sources:
Effect of incubation time on protease production: A g P g

. X . Optimum nitrogen source for production of enzyme was
typical growth curvewas observed on the basis of Opt'calcgelatin with 439 U/mL while comparable enzyme units

detr}s'ltty at 600 tnr; :j/vhgre Iessl ex(tjracglc;ular prottgollytl 401, 373, 330, 398 and 385 U/ml weobserved with
activity. was noted during earlyand miaexponentia ground nuts, malt, skim milk, soybean and wheat bran

growtht.phlasgﬂl{e. 66 U/ml ar;d ?3 U/;nl tazj 2%? ?ﬁ 48 h Fig. 2f). However, protease activity was found
r?spte;:. Vely. he enzyrcr;e prohug '.ctm started wi 4206 875 ecreasing to 333 U/ml in the medium with gelatin and
of stationary phase and reached its maximum ( m eptone and 325 U/ml in production medium with

after 96 h. The enzyme productibarther decreased to 322 gelatinyeast extract as nitrogen soas comparing to

U/ml at 12.0 h (E|gZa). Itis reported th".’\t’ mcubgﬂon _for the production medium supplied with one substrate i.e.
longer periods trigger enzyme degradation and digestion b&elatin (Fig. 29).
other enzymes which results into down fall of enzyme Our results saeedstns tirloagte na
activity (Priest, 1977). Production of extracellular pasts are better option being econo
is influenced by various physical factors, such 3 cduce tk®sbver prloduction m
composition of medium, age of inoculum, size of inoculum b 40 3% £ th i f ind
and incubation time. The proficient production of enzymea ou ° e cos 0 P naus
largely depends upon the conditions of growth and’ the g r o(witehal,@@Ai3YRm r  produ C,
nutrients provided in the mediéGupta et al., 2002) of a l'kaline protease comp I €
Previous studies have reported similar results for growtr[l equire d, h owever, op timum ot
and maximum production of protease dgrigarly log 9! f ferent mi Kumamr g&ni $akagi,
phase following a decline with increase in incubation” ' © ¢ € @s e bpSiraprdmycestplMIVR3  wa's T oun

period due to depletion of nutrierf@ignashaet al, 2007; ¢ © be maximum with the addit

Lazimet al., 2009) medi um replacing peptone as
’ certain | evel repressed the
Effect of age and size of inoculum: Ma x i mufmKanerk/iaP0Q2)Moreover, signifioc

productlilo/y ml 95 of proteas@f wRéE§0Hbpa3ee vWAS wAhkherved with
248 h old inoculum white 3Mdo diacltti ovhh evpa su Seec raeSa SO c e s
27 U/ ml2 whtbl & (iFn2goul OTimus, i n

subsequent Seeptpmecesi me m £3s Miwa &Effect of pH on protease activity: Effect of pH
grown for 24 h and it wad8Cliseidt YasofstRrei@aseuwasr®@bs
i noculation in different WitBs3QZ20U/ mls wWhidl e opyg) ot easoa
activity was incrleameadvi wislild @2 mbwat neldul0O. Comparable
U/ ml . ()iclgi | e decreased toobs®rvyee atwipPh 8.54Enzyme acti
i noculum and further declwiasedoba@r wed B/ mandwi G.h nReOspec
i nwlcum. The beswasi f@umnfd itMPordew Ve % the activity was
after 24h. Similar resul tcsondddilbeen(pHev)otubkegerepsul
( Ohetah, 1 9 9K5q wtral, 2 0 OKlu marwl, 201 0 al kaline in naturBRucllusPrevBvi ous
where maxi mum protease un( Banama,h&® 99 sBactlm diasii iFs 2Inoga 2 4
48 h olfdorn nmrcautl @ase producd,260Badve reported similar fin
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Fig. 2. Optimization of protease production: effect of incubation period (a), effect of age of inoculum (b), effect of size afrinocul
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Characterization of protease on varied

a Characterization of enzyme on varied pH b
7Y temperature
-o=Enzy me .. =o=Enzym.
204
%) 2
= 105 =
= 108 >
(5] (5]
S £
< R
c c
L L
0 101 0 —
5 6 7 8 9 10 37 40 45 50 55 60 65 70 75 80 85
pH Temperature (°C)

Fig. 3. Characterization of Protease: Stability of protease on varied pH (A), Stability of protease on varied temperature (B)

Effect of temperature on protease activity: Protease a mmo ni um Fsuu ltfheaetremor e, it was
activity gradually increased by increasing the temperatura mmoni um sul fate precipitati
from 329 to 342, 350, 363 U/ml at 37, 40, 45 and 50°Ca ct i vi 6 By gs=0readdmt o t he act

respectively (Fig3b). A drastic decrease in proteolytiaits
was observed from 342 to 17 U/ml at values above 55°C.
Results suggested that protease was active over a wide ras@geplication of the protease for dehairing: Leather

of temperature, however, optimum temperature observeindustry is one of the leading industries of Pakistan,
was 50°C. Previous researchers also reported 50°C as the twhere unhairing is significant and inevitable stage
suitable temperate for maximum activity of alkaline during processing of leather. In dehairipgocess use

proteas€Beget al., 2003;Jooet al., 2003)

Partial
preci

purification
pitat

of

i on w a

protease:

S

cel |

of toxic chemicals

free fil

trate.

result in drastic effects to

environment and health of worké@&handrashekharan

Ma x i mu 8 Dhar, 1985) Hence the present study was focused
achi ev eod redudtion nQe ofsclaemidals dot leadpBoceksiny e |

0



740 MADI HA S HEALKH

and development of ecofriendly and safe alternativeswascut downas partially purified enzyme was dgul

After characterization, the enzyme preparation wador dehairingsaving the purification cost

applied in the leather unhairing process to check its

dehairing capability. The enzymatic treatment of theLeather- physical and mechanical test for quality

sheep skins resulted in the naéble improvement as analysis: Phy si c al anal ysis of t h
compared to the conventional lirseilfide treated | eat her showed t hat the tear
leather as control. Complete denhairing was achieve e r cent age el ongatioea 40. 98 e
after 20 hours of treatment. Complete enzymaticN; mm, 16.58 N/ mm, 155. 08 N/ r
removal of hairs without chemical aid has beenr e spectively. Physical evalu

previously emphasized by various ress(Thangam  he val ues of physical par ar
200L Macedoet al,, 2005) In present study, crude | o 5t her were also better th

preparation of protease was employed for dehairin% ulfide treated | etat hefr.f iAsal
purpose. Significant findings of enzyme treatment Werep repared leather is co n'c erne
observed i.e.unlike lime and sulfide treatment which h . brown | h m th
destroy hair at the skin surface, enzyme treatment 1 W' N9 0 color, SmMOoO ‘
removedhairs from the root levelhich can be utilized scu d and h aving a4 )m.b e mal
physical guality test result

as a source of keratin proteibeather processingme X
was reducedas soaking, unhairing and bating was€NZy matic tbeateenthwereesult
achieved simultaneouslyFurthermoreprocessing cost t r eated wi th conventional che

Physical quality tests

u Enzyme Treatment

Fig. 4. Physical quality testsufldr denzymattadeidintesgdbhaenm d (ee)maidrde
(c), Chrome blue Pelt (d), Crust Leather (e), Finished dyed
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