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PROCESS DESIGN OF PEPTONEPRODUCTION FROM 
PEANUT MEAL AS BYPRODUCT OF PEANUT OIL 

INDUSTRY USING CRUDE PAPAIN 

¥u1yorini Rahayuningsih* and Ninuk Gilang Wiranti 
Departement of Agroinduscrial Technology, Faculcy of Agriculmral Technology, Bogor 

Agricultural Universicy 
)1. Puspa, Kampus IPB Darmaga, Bogor, Indonesia 

Contact author: +628128534505 
Email: mulyorinir@yahoo.com 

Abstract 

Peptone is an impormnt component in the microbial growth media which has function as the 
source of amino acids. Up until now, Indonesia still importS peptone which reaches $17.84 
milion per year in the last five years. That fact is the reason to develnp the research in peptone 
production by using protein source material chae is available in Indonesia, such as peanut meal 
that can be obtained as by produce of peanut oil industry. 'Ihe objectives of ehis research was to 
design the production process of peanm peptone using enzymatic hydrolysis by crude papain. 
Design process was performed by determination of the best condition (time of hydrolysis, crude 
papain concentration and temperature of hydrolysis. Peanut peptone produced was characterized 
on its amino acids content and applied to be used as microbial grO\vch media and compared with 
a commercial product. Crude papain powder was obtained from the sap of papaya fruit, through 
drying and milling proct:ss. TIle acrivicy of ccude papain used in this experiment was 5057.47 
U/g min. Hydrolysis process was conducted on peanut meal that have been diluted in water 
with ratio of 1 :2. TIll! rt:search showed thac tht: best hydrolysis condition of peanut peprone was 
obtained by using 0.4% of crude papain for 4 h at temper~lCure of 55 "C. "[he peptone product 
has appearance of brownish yellow color in liquid form. lhe yield peptone produced was 40.8%. 
The analysis of amino acids coment showed that peanut peprone produced had high glutamic 
acid aspartic acid and arginine. TIlOse 3 amino acids are very imporran[ for microbial growth. 
The result of growth test of Escherichia coli and Staphylococcus aurcus by determining optical 
densicy (OD620nm) and Toral Plate Count showed that peanuc peptone produced has similar 
performance with commercial peptone. 

Key words: Enzymatic hydrolysis, Peanut metl!, Ci-ude papain, Peanut peptone 

I. INTRODUCTION 

Peptone is a protein hydrolisate product which is common to be used as nitrogen 
source in growth media of microorganisms. Up until now, Indonesia still imports 
peptone [0 fulfill irs demand due [0 rhere is no peprone indusrry available in 

* Corresponding aUthor. Email: Inlllyorillir@yahoo.com 
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Indones i ~. Impo rred pepwm: within the lasr tWO ye;1rs incrcase by 3,296 [QH Il CS 

with (he v:l lue of US $ 12, 1 5 million in 2012 :lnd become 5, 102 ronnes wirh the 
value of US $20,76 million in 20 13[1 J. This ("ct5 lead to ,he need of preliminary 

research of dcvdopmcm of pep wile industry ill Indoncsb us ing raw materials 

which :I re ~vJilablc such JS protein from plants. 

Peanut is one of the protein source planrs with the porcmial to be used as 
peprone raw m:lrerial. Us u::Illy. peanur is used as marerials fo r sl1;l ckli. pcal1m 
butler ;lud peanut oil. O n rhe production of pC;lI1ur o il , pcal1m meal will be 

produced as by producrs which contain 45-50% crude prorein char can be 
utilized as raw m:lrerial of pcpronc. Usually, by products of peanur o il industry 
is lIsed for feed or lrad iliol1:11 food , stich as oncolJI which have low added "Jllle. 
By conducting th is research, peanur l11eal is urilized as peptone raw matcrial and 
app lied to substiwtc imported pcpconc as microbial g rowrh media. This research 
was :limed to design rhe product ion proccss of peanllf pepto llc using enzymaric 
hydrolys is by crude papain. Design proccss was pt.: rformcd by dercl'min:lt ion of 
hydro lysis ri me. enzyme cOllcentrarion and hyd rolys is rempcrarurc and com pared 
rhe peptone prociucc.:d wir.h cOllllllercial pcpronc as growdl media of BSc/Jl'riciJia 

coli and Slnp/~)'lococcllJ' r/lln'us. 

II. MATER IALS AND METHODS 

A. Materials 

Mate rials rhar were used wcre peanut meal , papaya sap, Sodium mctabilsulphirc, 
NaCL. yeasrexrracr, BactoTII.l peprone from BO (Beckron Oickinson). lhcroAgar 
(130), aquadcsr, Escherichia coli, !'J/flplJ)'lococcm rl/frflfS and Nutrient Broth (130). 

B. Methods 

Ellzyme Pl'epal'lllioll 

Enzyme prcpara rion was obtained by mixing papaya sap with 1.4% sod ium 
mctabilsulphi tc :lnd 0.3% NaC I in proporrion of 1: 1. ~nlC mixture was thcn 

genrly stirred. fi ll:crcd and dried in 50-55"C, :l l1d m illed. The crude enzyme \vas 
characterized by al1<llyz ing its enzymc acr iviry using Glsein :IS subst rates. Yield of 
papai n Ct17.Yllli:: o bta i ncd was 19.894) wirh prorease act ivity of 5,057 .47 Ulg III i n. 

Delermillation of "~l'tll'o("sis Time alit! E,,;,yme COIJ(:elllmlioll 

Peanm meal was added wirh aquadesr of 1:2 (b/,,) and papain enzyme of 0.2%; 
0.4%; :l nd 0.6%. ~lhc mixmrc was mixed wel l and hydro l}rled for 4, 6 and 8 h. 
Hydrolisis was pcrformcd ar temper,lIun:: of GOoc.: in incubaror. This stcp W;lS 

stopped by enzyme inacrivarion by heating rhe s:ll11ples ar 85 QC for 15 minutes 
in wa[cr brl/h. ~I.h c s:lmples wcre chen fi lrerc:d in 225 meshes and ccnrri fu gcd at 
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4,000 rpm for 15 minutes [0 obta in soluble fmcrion. Hydro lisis performance \Va$ 
determined by analYling rat io of Total of Soluble N itrogen [Q N irrogen l oral of 

mater ial us ing Kjedhal method. 

Deferlllill tlfirJII ol ' ·')'droli",; ... Tempem tllre 

After hydro lys is, rime and cllzyme cOllccnrr;uion were obtaincd :lnd rhe rescarch 
was com inucd by dercnn ining hydrolysis rcmperarure, Hyd rolys is was carried 

our i 11 tcmpcra rurc of 50. 55 and 60°C. Performance of hydro lys is w:ts mcasu red 
by de tcrm ining rario ofToral of Soluble N irrogen ro N itrogen Toral of material 

using Kjedhal mcrhod . 

Determination olA mi" o Add COIl/elll ill Peptone Produ cell 

Thc peptonc produced W3S analyzcd by HPle [Q determine the ami no acids 
COl1tcnr. 

Application of Peptone Produced as Bacterial r,,,mvth l14et/ill 

The peprone produced was :lna lyzed ro be used :15 groWdl media ofb:ICler i:1 and 
compared with commercial peprone (Bactol t-. lpcpwnc, 130). Thc bacrer ia used 
werc Escherit:bin coli and SfflpIJJ"ocoa:lIs tIlirellS. 

Liquid med ium for growing b;'lctcria was prepared by m ixing 0.5% J'enst 
eX('}'([CI, 10/0 peprone, and 1 % NaCI. The using of peprone samples that were 

produced fro lll pean ur meal hydrolysate was ser lip by equalizing the total of 
n itrogen sa mples with ro t:l l of ni trogen CO I11IllCl'c i:1 I pepron t:. Med ium was 
sterili zed :1,[ ' 2 ' OC fo r' 5 l1l inurcs. Bacteria wen .. : inocula tcd to 10 ml of mcd ium 
conta ining peprone produced and (hen incubared at 370C fo r 24 h and theoprical 
density (00 620 nm) was me:1sured as ind icato r of bacrel'ial g rowrh, 

Bacre ri al growth as Total Pla te COlllH was also me:1surcd by pbting bacteri:1 
on agar plarc mcdium us ing pepronc produced ;'Ind compared with comlllercial 
pcprone. -111c composirion of mcd ia W:'lS rhc samc as liqu id mcd ium bur it was 
added by 1.5% Bacra Ag;ll'. After inocubcioll, the agar places wt.: n.: incubated 
a( 37 °C for 48 h. The nu mber of colony was counted by using CololI), Counter 

Quebec. 

E.\1Jer i lllel1lf11 f)esig lJ 

Experimcmal dcsign used in this research was R3ndol11 i7.ed F3cloria l Design 
which pt.: rfo rTm.:d in two steps namely Randomizt:d Facrorial Design rwo f.lcrors to 

d e- tenn ine hydro lys is rime and enzyme conccl1 rradon; and Random ized Factorial 
Design olle f.1cro r ro determin e rhe effect of hydro lys is rcmperature. The results 
rh:lt showed signinc'lI1 t d if'lerenr va lut.: was ;'lI1:'11yzed fu nher lls ing Du nca n rt:sr. 

__ ---I 
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III. RESULTS AND D ISCUSSION 

Hydrolysis Time and Enzyme Concentration 

111c best hydrolys is condition was determin ed based on ratio ofToral of Soluble 
Nirrogc ll (Nn -) lO Nirrogcll Toral of Material (NT B). Higher Rario of NTTI 
NTB meant that hydrolys is process W ;l S opd mally occurred [2] . 

Figure I showed th e eff-tcr of hydrolys is time and enzyme cOllcemrarion 0 11 

ratio ofNTI/NTB. Based on sratistical analys is, it was detcnnined that hydrolys is 
rime and cnzyme concenrr~l.[ion significa ntly affected rario of NTf/NTI3 (p < 

0.05). 1l1C highes t ratio ofNTI~/NTB was obtained at 4 h of hydrolys is time with 

enzymc concentra tion of 0.4% . DunGIIl test result showed that 4 h hydro lYS is 
time was significa ntly different with 6 h and 8 h of hydrol ys is rime. Enzyme 
conccJl(ration ofO.4(Yo was significan tly di fferent with ellzyme concemr:uion of 
0.2% but nor significantly different with enzyme concentration of 0.6%. 

I-I yd rolisis time is one facror char affects the enzyme stability, \vhich rends 

to decrease along with hydrolYSiS time [31. 1n add ition to that, [41 stared rh:u 
hydrolysis rate and nitrogen recovery wi ll in crease along with rhe incre~ls ing of 
enzyme concentration. Rati o ofNTT/NTI3 which rdarively low wirh increasing 

0.45 e d 
0 .40 

0.35 

co 0.30 
E--
;;;:: {) 25 
'-
1- 0 ~O ;Z .~ 

0 .15 

0.10 

0.05 

0.00 
-ih 6h S h 

Hydrolysis time 

o Enz,m e 0.2% o Enz,lll e 0 .4 % OEnz \lll e 0.6% - - -
Figure 1. Th..: cfJ~c ( or h>rdrol )'s is time and enzyme c~ltl ccntr;Jrion on 
ratio of NTr/NTB. Diffe rel1 ( superscript indi cated signillca nr dittcr~ 
cnce (p < 0.05). 
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hydrolys is time ca ll be affected by decreasing enzyme stab ility. Besides fhar , i5] 
stared rhar enzymat ic hydrolys is rare decrease and reaches starionary phase when 

there is no more hyd rolys is process occured. Soluble protein hydrolysate will be 
obtained in carly stage of hydrolysis, but although ,m amount of enzyme is added 
on stat ionary srage oF hydro lysis process, there will be no increase of hydro lysa re 
yield. On thar condi tion, producr inh ibi tion will be occurred. More over, rhe 
decreast: of enzymatic rt:action mtc GlIl be occurred by decreas ing specifi c pt:pride 
ha nd , enzyme in3cr ivat ion :lI1d competit ion belweell substrates with pept ide 
obtained from hydro lys is process [6]. 

Hyd.rolys is Temperature 

Figure 2 showcd rh:H hydrolysis tcmpcramre affectcd rario of Nl·T/N'fB. The 

h ighest ratio of NTT/NTB was obtained on hydrolys is remperamre of 55 OC. 
Starisrical analyzes fo llowed by D uncan rcsr showed char hydrolys is rC l11 peram re 
of 55°C W:1S signifi cantly diffcrcnc with hydrolys is t"unperaturc of 50 "C and 
was not ~ignifican rly different with hydrolysis temperature of 60 °C. TI1c[efore, 
hydrolys is temperature of 55 OC \vas decided as the hest temperature for peanut 
meal peprone prod ucrion llsing crude papain conct.:nrrar io l1 of 0.4% for 4 h. 

The increase of temperature a ffecrs chemical reacr io n rate due ro rhe 
in crease of kinetic energy berwcen rc;\cranr. This phenomenon also occurred in 
enz.y mat ic reaction which involves sl!bsrr:1tcsa nci enzymes. However, because 
an enzyme is protein, rhe increase of enzymatic rcaction will be performed on 
ceHain tem perarure. I fhydrolys is rempcrarure is roo high, protein enzyme can be 
denatura rcci, tenia ry erlzymc strucrure can be disnlpred and rhe enzyme Clralyri c 
:lcrivity will decrease [7J . 

OAO O. 36t> o ~.,. 

1 
o ;)'; .. ~). 

, '- r-

" 0.30 
'" . 
;z: 

0.10 -" ; 
;z: 

0.10 

I 0.00 
50 55 60 

1 , rnperature ('C) 

Figlll"c 2 . ' [he cftecr ()r hyd rolysis (ernrer.ltllr~· 011 R:nio 
of N·JT/N·' ·B. Differen t sl Lperscript indiGltl!d significant 
d i ft~rc L1cc (p < 0.05). 
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Amino Acid Content in Peptone Produced 

rille concentrat ion of amino acids in peptone prod uced was diffcrcI1l with 
com mercial peprone (Bac[QTlo.l peprone). Peanm pepm ne contained duee highest 
am ino :1Cids, namely 1.63% glu tamic acid , 0.87% 3spartic :1cid :1 nd 0.78% 
argilli nc whilc the lowest ami llo acid was methionine (0.06%). COllllllcrcial 

peptone contained the highest amino acid namely glyci nc amoulHcci 2.03%. 
The different of amino :lCid conrent is C:llIsed by rhe d ifFe rence of raw materi <ll 
used in peptollc productio ll . 18] s(;1(ed th:u Bacror~lpeplO ll c was produced by 
lI sing of an imal protein as raw materia l and hydrolyzed by pancreacic enzyme. 

Application of Peptone Produced as Baclerial Growth Media 

£:Jiclterichia (·oli 

l esting resul t of pepro ne produced on formulat ion of liquid med ia showed 
(ha t pcanut peptone produced had thc higher ability (o r growing of E. coli (hall 
IhcroT'\l pepconc. This ca n be showed by [he resu lts of rurb idi ty dererminacion 
of the culmre (OD620 11m) '.vhich rela rively higher than commercial peprone 
(Figure 3a). 

Sraci!irical ana lysis showed rhar 00620 !lm of culrure brorh using pean ut 
pepronc produced was sign i fi C:l llri y d i (ferent with commercia] peprone. Different 
widl liq uid med ia, applicat ion of pcallu t pcpronc produced in solid med ia showed 
[har the growth ab ility W:1S nor signi ficantly d ifferenr widl commcrcial peptone 
(Figure 3b) . 

Accordi ng ro [9], :I rn ino :lcid !ic ri ne, :1spartic ::tcid, and glur:11llic :1C id arc ~ mino 
ac ids which arc very imporranr For bacteria l growrh. Pea nut pepronc produced 
contained higher glm<1 l1lic acid J nd aspa r{ ic acid {han commercial peptone, so 
rhose could suppo rt bencr cel ls growth ofbacrcria. 

SIf1phyloco("('U,f,· {fllreus 

Figure 4a showcd n.:sring resul{ of pcall u[ peptonc produced for growing of 
Sftlph)'/OfOCCUS flurellS. ~I he resul t showed rh:u peptone produced had higher abi lity 
to Sll P POr( growth of S. fiuems [han cOlll mercial pcprone. Statisrical ana lys is 
showed [hat [he growth response of pC.HIUC peptone produced was signi fican rl y 
d ifFerent \virh cO lllmercial peprol1c. 

The same with irs response [Q E. coli, app lica tion of peanut peptone in sol id 
media for growing Stnp/~}docOCC1fS fiUrl'1IS showed rhat they were not signi fican rly 
diA:Crcnt (Figure 40). By h,:s l ing the Pl.":Ull1l pCpLOlle produced for growing of 
E. coli and 5. rll/rem borh in so lid and liquid media, generally, peanllt peptone 
prodllCcd h:J.s si III i] ;l r ab il ity with commercial pepmnc I3;u: ro™peptonc from BO. 
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IV. CONCLUSION 

Pea nm pcpwne can be produced by hydro lys is of pe:1I111C meal using crude papain 
enzyme. Producrion process of the pepwne can be performed by hydro lys is 
condit ion using 0.40/0 of crude papai n for 4 hat rcmpaafure of 55 "C. 1111.: yield 
ptprone produccd \Vas 40. 8%. Amino :lCids com cnr in peanU[ pepronl.: tha r was 
obcaincd had high gluramic acid, aspartic acid and arginine. Generally, pe:mut 
pcpronc produced has simib r ab ility wirh commercial peproll t: l3aclo"',\l pepronc 
(or ~rolVi llg of [;.: coli :Illd Staphylororrus 1IIII'I' /iS in liqu id :lIId ... olid meJ ia. 
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