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Production of the substitute of rennet from ducks processing waste 
Ÿ.G. V0LIR,T.V.DOLGIKH, K.I.LOBZOV, E.I.MUKHTAROV
Scientific-Industrial Association "Complex" of poultry processing,glue and gelatin 
industry, Moscow, USSR

In m o d e m  investigations of proteolytic ferments the particular consideration is given 
acid proteinases. The proteinases of the animals gastric juice are well-known. The 

Poultry glandular stomachs are also the rich source of the active proteolytic ferment pep- 
8in,which may be used in cheese-making as an effective substitute of scare rennet. The 
iask of the investigation was to work out the method of duck pepsin isolation and to study 
^he possibilities of its using in cheese-making. It was worked out the technology of duck 
P®Psin obtaining, the main stages of which are autolysis of fined glandular stomachs and 
salting-out of ferments. It was possible to carry out the purposeful investigation and to 
°hoice the optimum conditions of ferment extraction with minimum expenditure thanks to the 
*ect, that the method of mathematical planning of the experiment, in particular FFE22 ,was 
^ed. The uotput of standard pepsin (100 000 of cond.units) was 80-100g from 1 kg of the 

material when using the suggested technology. The properties of duck pepsin,especially 
Important in cheese-making (milk coagulability,proteolytic activity,stability),were stu- 
iied. It was proved,that many properties of duck pepsin are similar to those of rennet.

investigations showed, that obtained duck pepsin may be used in cheese-making as an 
Elective substitute of rennet.

§S£stell nnej des Ersatzlabferments aus den EntebehandlungBabfälle 

V,Q*WOLIK, T.W.DOLGICH, K.I.LOBSOW und E.I.MUCHTAROW
Wissenschaftliche Betriebsvereinigung fllr Geflügel-, Leim- und Gelatineindustrie 
^°mplex» , Moskau, UdSSR

in modernen Untersuchungen der proteolytischen Fermente ist eine wichtige Bedeutung 
Votl Proteinasen bewiesen. Besonders gut sind Magersaftproteinasen der Tiere studiert. 
^rüsengeflUgelmagen sind auch Reichbezug3quelle des aktive, proteolytische Ferments - 
P®Psins, das in der Käserei als effektiver Ersatzstoff des Defizitlabferments verwen- 

Das Untersuchungsproblem ist Ausarbeitung der Methode zur Entepepsinsausschei— 
und Studium der MBglichkeitsverwendung de3 Entepepsins in der Käserei. E3 wird 

8 Technologie zum Entepepsinsempfang ausgearbeitet; Grundentwicklungsstufen dieser 
^echnologie sind Autolyse der zerkleinerte Drllsenmagen und Fermentsaussalzen. Die Ver- 
en^unEsmethode der mathematische Planung des Experiments (insbesondere VFE2 ) Sab 

^Slichkeit unter Mindestkosten die zweckmässige Untersuchung und Hachforschung 
^er Optimalbedingungen zur Fermentextrakt Ion durchzuftlhren. Der Standardpräparatser- 
tra6 des Pepsins (100 000 bedingte Einh.) nach der vorgescLiiagene Tecimologie ist 
8o~100 g von -i kg dea Rohstoffes. Dabei - erden Entepepsineigenschaften, oesonuers

Prot;eolytakl;ivibHb; S fcabili f/Jlt:) ,
O  » V H  I x v g ,  u w o  u u u o u u x i v u

■*-cäbige bei der Käseherstellung (i.iilchgeriiuaungs-
tudiert. Es ist erwiesen, dass Entepepsin nach manchen Eigenschaften dem Labferment

ist. Die Untersuchungen werden gezeigt, dass das erhaltende von uns Entepepsins-ähblich
Prä■Parat ia uer Käserei als effektiver Ersatzstoff des Labferments verwenden kann.
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^oductipa.d'im succédané du labferment à partir dea déchets de transformation des cang ^  
V.G.VOLIK:, T.V.DOLGUIKH, K.I.LOBZOV et E .I ,MOUKHTAROV
Association de recherche et de production pour les industries de transformation de la v0' 
lallle et de production de la colle et de la gélatine "Complexe", Moscou, URSS
On attribue une attention particulière aux protéinases acides dans l'étude moderne dea 
ferments protéolytiques. On a déjà étudié les protéinases du suc gastrique des animatrt’ 
Les estomacs ferrugineux des oiseaux sont aussi une source riche du ferment actif prot^0' 
lytique - la pepsine - qu'on peut utiliser dans la fromagerie en qualité d'un succédané 
effectif du labferment qui est en déficience.
Les recherches visaient à élaborer une méthode pour extraire la pepsine de canard et à 
étudier les possibilités de son utilisation dans la fromagerie.
On a élaboré une technologie pour obtenir la pepsine de canard dont les étapes essen­
tielles sont l'autolyse des estomacs ferrugineux hachés et le relargage du ferment. L'uti’ 
11 cation de la méthode de planification mathématique de l ’expériment, en particulier ^® 
la méthode complète facteure (M C F 2^), a permis de mener une recherche orientée vers 
un but précis avec de minimales dépenses et une étude des conditions d'ordre optimal PoUÎ 
extraire le ferment.
Le rendement d'une préparation standartisée de la pepsine (100000 unités conditionnel!®0  ̂
conformément à la technologie proposée est de 80-100 gr à partir d'un kilo des matièr«®' 
On a étudié leB qualités de la pepsine de canard, celles les plus importantes pour 1* ̂  __ 
magerie (activité de coagulation du lait, activité protéolytique, stabilité). Il est Pr°U 
vé que selon certaines qualités la pepsine de canard est analogue au labferment. .
Les recherches ont montré que notre préparation de la pepsine de canard peut être util* 
dans la fromagerie en qualité du succédané effectif du labferment.

npoHBBQflCTBo 3£UteHHTena c tm m o r o  (frepMema na o ix o a o b  nepepatioTKM y io K  

B.r. BOMK, T.B. ÆOOTX, K.H. JI0E30B, 3.H. MYXTAPOB
HayuHO-npoii3flOflCTBeHHoe oÔBOflHHeHHe numenepepadaTbiBaiosuefl h KJieesejiaTHHOBott upoMHOfleil 
booth  "KounflOKc", MocKBa, CCCP
B OOBpeueHHHX HCCJieaOBaHHHX npOieOJIHTMUeCKHX $epM6HT0B BaSCHOe H6CT0 yfleJIHeTCH KHcfl**1 
npoTeHHaaau. OcodeHHO xopoiuo aayqeHU npoT6HHa3bi Henyaoiuoro coKa khbothhx. lenesHCi06 
KejiyaKH nrau Taras hbbhbtoh doraiaii hctouhhkom aKTHBHoro npoieojiHTHHecKoro ÿepMe»10 
nencHHa, kotophü iioseï daiB ncnojiBSOBaH b cupcaeraiH KaK 3$$eKTHBHuü 3aMeHHie.nB 
Horo cnqysHoro ÿepMQHTa.
3 a « a ia  hccji6A0bbhhh cocTOHjia b pa3padoTKe Meiofla BUfleneHHH yiHHoro nencHHa H H3ys 
B03M0BH0CTH OPO HCJIO JIB3QB 8HHH B CbipOfleSHH.
Pa3padoTaHa lexHonoraH nojiyqeHHH ymHoro nencHHa, ochobhmih aTanauH kotopoK hbbh®ic8 r 
aBT0jiH3 HsuejiBaeHHux ¡KeaesHCTUx HeayflKOB h BMcaraiBaHHe $epMeHTa. IlpHueHenHe MeToÆa 
MaiĤ ecKoro ruiamipoBshhh ancnepHueHTa, b lacTHOcTM n ® 3 2^ , flano bo3uohhoctb c ^  
MMBHUUH 3STpai3MH npoBecTM neaeHanpaBjieHHoe HccjieaoBaHHe h noucK onTHiiaJiBHUX yc®°® 
SKCTpaKUHH $epU6HTa. c£r
Buxofl CTaHflapTHoro npenapaia nencHHa (100 tuc. ycs.efl.) no npeflnaraoMoft laxHOJiorHH 
CTaBHHGT 80-100 r H3 I «r cupBH. ^
WayneHu cBoücTBa yiHHoro nencHHa, ocodeHHO BaaHue npn BupadoTKe cupoB (uojiokocBeP1"^ 
man, npoTeojiHiiinecKaH aKTHBHOcTR, ycToMmiBocTB). ÆoKa3aHO, hto no pnay cboîîctb yT0 
nencHH cxoægh c cuiyaHUM ̂ apMeHiou.
Hccjiê oBaHHH noKasann, mto nojiyneHHbifl HauH npenapaT ymaoro nencHHa uoBei Ôutb hce 
30Baa B CUpOieBHH KaK 3$(J)eKTHBHH0 38MeHilTeJIB CURySHOrO ÿepMeHTa.
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np0H3B0aCTBQ 38M8HHTeaH CtjqyiKHOrO gCPMeHTB H3 OTXOJOB nepepadOTKH VTOK.
B.r.BOJMK, T.B.iOITHX, K.M.JIUE30B, B.M.MyXTABQB
HayMHO-npoH3BoacTBeHHoe ocfeaimeHHe nTsmenepepadaTaBaromeii h naeexceaaTHHOBOH npoMtimaeHHOcTH 

"KoMiuieKc", MocKBa, CCOf

Peiuenue npodaeMH noadopa 3aMeHHTeaei canyatHoro cfepMeHTa Bee eiqe ocTaeTca aKTyaaBHHM. Han- 
OojiBiuee 3HaaeHHe nponaeTCH kkgjihm npOTeHHa3aM OTBOTHoro npoHcxoKfleHHH. B HacTonmee npeMn 
fleTaatHO H3yqeHH h ycnenmo HcnojiB3yroTCH b capoaeaiiH roBHKHH, cbhhoh h KypuHtui nencHHa
[ i , 2 ,3 ,4  J .

Baaana HacTOHUiHX HccaeaOBaHHH-pa3padOTKa cnoooda noayqeHiw 3awieHHTejiH ouayKHOro (jepMeHTa 
na Keae3HCTnx KeayflKOB yTOK h e ro  xapaKTepHCTHKa.
B ocuoBy pa3padOTKK cnocoda BtweaeHHH yTHHoro <fePMeHTa 6hji noaostoH MeToa aBToan3a [4], do- 
■ ftee aĝ ieKTHBHuS, new MHorocTaflHHHHH nponeco 3KCTpaKixnn [5].
Ochobhhmh aTanaMH MeToaa hbjwbdtch: H3MeaBneHHe chPb h -»-no,UKHCjieHHe->aBT0jm3-*-gjihb asTOJiHsa-* 
oxaaxaeHHe aBTOJiH3aTa-*-BHcajiHBaHne-^-yiuiOTHeHKe BHcoaa-»cyniKa BHCoaa->-H3MeaBBeinie cyxoro 
BHooaa-»HopMaaH3amiH ao  cTaHaapTHOK s k th e h o c th.
Hpa OTpadoTKe onTHMaaBHHX napataeTpOB BwaeaeHM npmeHeH Me to« iui3hhpob9hhh SKcaepimsHTa, 
KOTopujl npoBoanacH b ABa 9Tana: nojiyneHHe jiHHeHHoro npHdjmxeHHH noBepxHOCTK OTiumica vb ua- 
'JecTBe MaTpHipi iwaKHpoBaHHH HcnoaB30BaaacB MaTpzpa nojiHOcpaKTopHoro SKcnepimeHTa - M 3 2 2 )
8 nOHOK OHTHMyMa no MeTOfly KpyTOrO BOCXOJKfleHHH, 3T0 H03B0JIM0 C MHHHMaJlBHHMH 3aTPaT3Mn 
npoBecTH nejieHaupaBJieHHoe Hccjie;n;oBaHne n hohck onTHMajiBHHX napaMeTpoB upoueoca aBT0jui3a. 
Bfficofl yTHHoro nencuHa no npeflJiaraeMOMy MeTO^y Ha pa3H«x cTajiiwx B tm enew a npencTaBJieH b • 
T a d ji .l .

Bnxoa neucHHa Ha ciaaHHx BaaeaeHHH 
ile ld  of pepsinon stages of obtaining

T a 
T a

d a h n a I 
b 1 e i

CiaanH BaaeaeHHH - B ee, odBOM KoHueHipaiWH nencHHa, Koa-Bo nencHHa, Baxoa, %
Stage of obtaining i  (Ma) Mr/r (ur/Ma) ar f ie ld ,“/’

Weight, g Pepsin concentration, Pepsin quantity,
volume, ml mg/g (mg/ml) mg

WcxoflHbĵ  npo^yKT product 100 1,8 180 100
ABToaH3aTAutolysate 60 1,5 90 50

Bacoa
8aSMigg°8S l a fte r

I 40 40 22

Byxoa Bacoa Ury cake a fte r
®8J.ting-out

0,6 22 13,2 7,4

noayHeHHufc n p en a p a i mien uonoKocBepTUBaiomyx) aKTHBHOCiB 700-900 m e .  ycnoBHHx eflHHnn. 
Buxos ciaHflapTHoro n p en a p a ia  (100  thc .  ycjioBHHX eflUHnu) H3 chPbh 70-90 r  »a I  n r .  
BpoMHiiijieHHhiii n p en ap a i dan  onHiqeH ueToaou HOHOodueHHoii xpoMaiorpa$HH [ 6 1 .  Ana paa^eneHan 
RencnHOB dan ncnojiB30BaH Meioa H303JieKTPMnecK0fl $0KycnP0Bicn Ha au$onHHax C 7J.
®PaHnHK, coaepaam ne noieHnnajiBHyio npoieojumm ecKyio aKTHBHocTB, codupajin, odeccojiHBajm, 
BaoyniHBaJiH m HcnojiB30Bajw ana aaaBHciimHX HccjiejoBaHHJi (p u c . I ) .
AMKHOKHcaoTHaM C0CT8B nencHHOB onpeaeanaH no Meioay Mypa h IllieiiHa [ 8 ] .  nPn H3yneHHH 
a«HHOKHcaoTHoro co c iaB a yciaHOBaeHO, hto yTHHH» nencnH co aep m n  30 KapdoKCHaBHax h
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II ocuoBHbix rpynn h , cjiaAOBaiejiBHO, hbahctch ueHee khchhh denKou, mom cbhhoH nencHH. 
flaa HcnojiBBOBaHHH (JepMeHTOB b cupoacahh BaaueKiiiHUH cboIIctbomh hbjihiotch npoTeojiHTHuecKafl 
(raapoBHa reuorjiodHBa h Ka3eHHa) h nenraflasHaH 8Kt h b h o c t b, uonoKocBepTUBaiomaH aKTHBHOCi*'
yCTOHHHBOCTB•
IIpoTeo3uiTH«iecKyK) aKTHBHOCTB nencHHa onpeAeannH no rHApoiuiay reuorjioOHHa (aa 100% npaH«' 
uaJiH aKTHBHOCTB CBMHoro nencHHa) npH pH 2,0 (ladn. 2).

T a ( 3 j i H u a 2
T a b l e  2

10.10

npOTeOJIHTHUeCKaH aKTHBHOCTB no rHAponnay reMoraodHHa
Proteolytic activity by haemoglobin hydrolysis

---
®epHeHTHuiJ npenapai 0THOCHT9JIBH3H aKTHBHOCTB, %
Ferment preparation Relative activity,%

yiHHuB nencHH 120
Duck pepsin
KypHtibiM nencHH 150
Chicken pepsin
Cbhhoh nencHH 100
Pig pepsin
roBHSHK nencHH 60

Beef pepsin
CunyKHHfi $epM6HT 0
Rennet

„all CSflaHHbie Tadii, 2 noKaatiBaioT, hto npoTeojiHTHuecKaa aKTHBHOCTB yTHHoro nencHHa BtJine, 
qysHoro ^epMOHia, roBUKBero h cBHHoro nencHHOB.
Pe3 yABTaTU no rHApojiH3 y Ka3eHHa npn pH 5,5 (BaatHou ash co3pcb3hhh cnpob) npeACTaBAe»
pHC. 2 .  yCTaHOBJIGHO, HTO yTHHUtl H KypHHHtt nenCHHH 3HaHHTeABH0 aKTHBHee BC6X HCCneAJ6
$epiieHT0B [93. „
nenTHAa3 Haa aKTHBHOCTB onpeAOAHHacB no rHAP0AH3y CHHTeTHnecKoro cydcipaiat- anei»
L- SiaHHAaAaHHA - l -  THpo3HHa npH pH 1,95 (Tadji. 3) CIO]. t

T a d JI H « a
, T a b l e  5

IlenTHAaaHaH 8kthbhoctb $epueHTHHx npenapaTOB
Peptidase activity of ferment preparation

neniHAasHan aKTHS#°,0ii % (cBHiioii nencHB “P 
3a 100%) *
Peptidase activA^’
(pig pepsin-100%J

HanueHOBaHne JepueHTOB
Ferment

OTHOCHTSJIBHaH _nonTHAa3Hafl aKTHB­
HOCTB, %

lielative peptidase acyivity, %
(10E)

CunyatHbiii $epueHT 
Rennet
CBHhoil nencHH 
Pig pepsin 
KypHHbiH nencHH 
Chicken pepsin 
yiHHtiii nencHH 
Duck pepsin

1,0

7 ,2

1,88
I.*

14

100

25

22
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HecuoTpn Ha BHCOKyB npoTeojummecKy» aKTHBHOCTB yTHHoro nencHHa, nenTH^asHaH aKTHB- 
hoctb ero aHa'JHTSJiBHO Huae cBHHoro h KypHHoro nencHHOB. BepoHTHo, BucoKaH npoTeoJWTH— 
necKan 3I<thbhoctb He Bcer.ua uoaeT ölitb aocTaTonHoil äjih BtJHCHemin Bonpoca o npHroanocTH 
aaueHHiejiH cunyaHoro ^epueHia.
UojioKOCBepTtiBaioEiaH 3Kthbhoctb onpeaejiHBacB b SHana30He pH 6,4-6,8 T9], flaHnue npea- 
ciaBJicHbi Ha puc. 3.
PeayjiBTaibi iiccjie^oBaHHH ycToimuBOCTH b HekipajiBHoil h meno'iHOii 30He pH npHBeaeHH Ha 
PHC. 4. IIO CpaBHeHHB C H3B6CTHbiUH 3aUeHHT6JIHUH CHUJEHOrO (jepMBHTa KHBOTHOrO npOHCXOE- 
ÄeHHH yTHHtlil UenCHH HBJIH0TCH HaHÖOJiee yCTOÜHHBBlU [IOj.
npoBe^eHU SKcnepHUSHiajiBHbie BtjpaöoTKH KOCTpomcKoro cupa c ncnojiB30BaHH6M yTHHoro nen- 
CHHa. Cup nonynHH BucoKyio oueHKy.
E pe3yjiBiaTe npoBeaeHHbix HccnesoB8hhH paapaÖoiaH a^eKTHBHbiß cnocoö BHfleneHHH mojioko- 
CBepTbiBaiomero $epneHTa hs aejie3HCTHX aenyaKOB yTOK.
IIojiyqeH BHCOKOouHmeHHuli npenapaT yiHiioro nencHHa Ha fl3A3-uenjiBJio3e, onpeaeneH ero aiiH- 
HOKHC JIOTHUÜ COCTaB. H0K83aH0, »ITO yTHHblii nenCHH HBJIH6TCH MBHee KHCJMV ÖeflKOII no CpaB­
HeHHB co cbmhuu h roBHK&HH nencHHOu, iaK KaK coflepani öojiBiue ochobhhx rpynn. 
GpaBHHTejiBHan xapamepHCTHKa nencHHOB aHBOTHoro npoHCxoaaeiiHH no3Eojihot caenaTB b h b o a, 
^to uoBOKOcBepTUBaioiuaH aKTHBHOCTB yTHHoro nencHHa ÖJiH3Ka k chinyaHouy fyepueHTy. Cmjibho 
BupaaeHHan 38b h chuoctb ot pH MojioKOCBepraBaiomeiS 3Kthbhocth orpaHHHHBaoT npaiieHeHMe 
CBHHoro nencHHa npn HcnonB30BaHHH Monona c pH 6,6 h Bbiiiie. B to ae BpeMH 33bhchmoctb ot 
pH MonoKOCBepTUBaBmelt bkthbhocth yiHHoro nencHHa BupaaeHa He3HauHTejn>Ho h noniH He ot- 
JinnaeTCH ot paccuaTpHBaeMoii 3asHCHuocTH sjih cmiyaHoro tpepiieHTa.
Eojiimaa nacTt 3ajieHHTejiett cunyaHoro $epueHTa odJiaaaeT bucokoH neniHaa3H0fi aKTHBHociBB, 
b to ae BpeuH nenTHaa3Han aKTHBhoctb yTHHoro nencHHa He3H3HHTejiBH0 oiminaeTCH ot 3Ktmb— 
hocth cunyaHoro $epiieHTa.
BucoKan ycToünHBOCTB b HeMTpajiBHOö h meJio'iHoii 30Hax pH h HM3KaH nenTHsa3Hafl aKTHBHOCTB 

yTHHoro nencHHa no3BOJifnoT cnHTaTB ero  Handojiee 3$(j[)0Kthbhhm saueHHTejieu cunyaHoro JcpueH- 

i a  b chipoflejiHH.
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Phc. I. XnouaToroaiiiia npenaDaia yiHHoro nencMHa Ha iSÂ -ueanunoae: I-oniĤ ecKaa H3IOTHOC5B HDH 280 Hli; 2-aKTHBHOCTB $0D- H6HT8 BO frtaKUHHX, lir/lIB} 3- KOHU0HTD8- miH HaCI M,P ig . 1 , Chromatogram o f chicken pepsin on DEAE-cellulose*1-o p t ic a l d en sity  at 280nm;2 - ferment a c t iv it y  in  fr a c t io n s , mg/ml}3 - concentration  NaCl,ll.

, __________  ’ muH.
Phc. 2 . CoaBHHTonBHiie saHHHe no rHflrioan- 3y K838KH8 npH nH 5 ,5 s 1-KypnHHft nencHH, 2-yiHHHfl nencHH; 3- cbhhoD nencHH; 4-ro-  
bhkhH nencHH; 5-ctivyxHutt $eoiieHT.
P ig . 2 .Comparative data of hydrolysis of caseine at pH 5 ,5 ; 1-chicken pepsin} , 0 2-duck pepsin; 3-p ig pepsin; 4-b eef pep“5-rennet.

Inin!,

t,i e.f (1 C* l>H
Phc. 3\ 3aBHCHM0CTB iionoKOCBenTHBaBmett8KTHBH0CTH $0OM0HTOB OT DH: I-CHHykHHil ienmeHT; 2-roBHXH8 nencHH; 3-cbhhoh ne- 
iichh; 4-KyDHHHfl nencHH; 5-yTHHtiH nencHH.
P ig . 3 . Dependence of m ilk-turning ac­t i v i t y  o f ferment on pH; 1-rennet;2-b eef pepsin; 3 -p ig  pepsin; 4-chicken  pepsin; 5-duck pepsin .

PHC. 4. 38BHCHUOCIBnyCTOavHBOCl“M0HTOB 01 pH npH 35°C:I-CBHHOB Çjjr 
chh; 2-roBHMft nencHH; 3-cî y*!;3 itfi 
m0ht; 4-KypHHHM nencssH; 5-yiHB" 
chh.P ig . 4 . Dependence of ferment s ’ ef Ÿe on pH a t 35 C; 1 -p ig  pepsin ;^ '” sin ; 3-rennet; 4 -chicken peps*5-duck pepsin.




