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SUMMARY: Minced beef heart - a residual from the beef heajjflinfusion's production was used as protein substrate for a obtainment of bacteriological peptone by its hydrolysis witn papainic preparate. The peptone has satisfactory growth promot characteristics, an addecuate composition (humidity - 3 *1 f. \  amino nitrogen - 2.45%, total nitrogen - 13.58%, amino/t<jia# 
nitrogen relation - 18%, chlorides - 3.6%, pH - 5.5) a n , f o t characteristic for this kind of product buffering capacity ' acids - 7.14, for alkalis - 9.16).

INTRODUCTION: Beef heart have been often used in microbiol®^ for the preparation of beef heart infusion (Hottinguer, 1 the Organotechnie, 1984) and seldom used as protein substrate peptone's obtainment (Berger et al., 1987; Camacho, 1 and According to the existing methods raw beef heart is minced * e hydrolyzed with pancreatic enzymes at 42-47 cent. deg* .-a hydrolysate is used in fermentation media and media for 9 r0*[lint several specimens of microrganism, In Cuba, a significant a®°Vai of minced boiled beef heart resulted from the industry g production of beef heart infusion is available and recently w0f decided to develop a new product for increasing the production papainic hydrolyzates from this by-product. For these reasons ,considered appropiate to do a serie of experiments with porpuse of recovering this by-product and employing it as prot° substrate for the obtainment of bacteriological peptone.

MATERIALS AND METHODS: As was described, the minced boiled beef heart was summited to hydrolysis in order to the correspondent hydrolysate. Papain was used as hydrolY g(j agent (60 ooo U.). it was applied a statisticall fully random1̂  design model 3x2 for the development of the experiences. Q c independent variables were choosed: temperature (70, 7 5  and .„nt degree) (XI) and pH (5, 6.5 and 8 ) (X2); and as depeh^ivariables were calculated the amino nitrogen (Na) and to nitrogen (Nt) content,their relation (Na/Nt) and dry weight The duration of the hydrolsys' process was varied from 1 hour and depend variables were calculated at every a Coefficients of the polynômes were founded according matricce system and their signifficance for p<0.05 by a Stuo ^  test. Fisher test was applied to determinate the addecuatio» 0e the model. A Duncan test for p<0.05 was applied for the vari®,oJJ analysis in cases when media differed. Characteristic regress* 0 equations were calculated for the Na content though the **



(lè
andPez' 1988). Polynômes and statistical analysismof the
3t»n regression equations wore calculated within software in an IliM-PC fully compatil-- ---The C“D°8 system. .conm«*?'^ow^n<? “othods were employed for the determination of the as P.sition and characteristics of the products: a.mino nitrogen - 
nif^escribed by Chechetkin (Chechetkin et al., flrv °2e? " with the kjeltec SYSTEM (Tecator, 1987) hu2i?i!r* (Matr ®ight as wel1 as chlorides as described by Matrozova ^ADinu2° V a' 1977); pH -with a digital PHM 83 pH-meter from
S if t f01m? t e r .

s a i s ; assays comprised: the evaluation of the (Acethyl-Methyl-Carbinol, Indola^and^sulphidric
an<J carbohydrate fermentation) with strains ,?tren°*5. Type Culture Collection (ATCC) (Escherichia^coli^25922^

8»lmSi°?0ccus faecalis 19433, Enterobacter aeroaenes 3 Coi?^!}la thyphibismuth 1454 from "QISK Tarasievich T*P* j¥£)ru];5 (TTCC) (Sonnerwirth et al., 1983); the eval^ ioJTci (8aln£°w£b oi different strains of microorganism from the *ieh5?2?ila typhimurium 14028, E. aerogenes 13048, E. C°J^.?592?' differ ia pneumoniae 13883 and Proteus vulgaris J33iJ.  ̂c°htr«?nt culture media (Urea Agar Base and Heart Broth “®dl£®*; ahaiv2} a®dia from OXOID ltd. were also tested f°r the best of the results. Media were prepared as described ywas

thethe

catiPiCXOiD, 1982^ as well as microbiological evaluation 
®d out as recomended by this firm.

tiuJEsuI*TS AND DI8CUSIONS: As it was expected the laf9®£^ydrm?f hydrolysis the higher the amino nitrogen content ?hd iyaat® (Table 1). Between all the experiences, ®*P* *° ®'em had * ®howed the greater Na content, but the first two Forthe J low content of solids (Dw = 3.5 and 5 respectively). For 
higheii11®! product (Table 2) experiences No 1 and 4 “2s t N® content. The Nt content in all experiences ex p Na/Nt i®latjias th® 8am® or closely one. The best results for the Na/Nt the were obtained for experiences No 1 and p_ ere°btaii®St that the highest values for the tested Paxam;terft wJas eons}J}®d for other experiences different from Jj./wt* relation i®lue»erat*d that the &a, Nt, Dw content and Na/Nt relation
It 8 Were satissfactory for this experience.
char C8n ' ■ ‘ ■ ■ * —  ̂be taken Into account that these values are
?*Per?^er*stica for commercial preparates, ?oy?i?v*rAaaree) ^ nd itP®rience the temperature value ii the least (7°®S??on would 
5® ll«ans that at industrial scale the energy the pHv®lue*SS2r than for other experiences. By the other the•bp?!. Of the boiled minced beef heart is closely to la Xo the boiled minced beef heart is oxw— *j -- practically w. nSF**nt of Alkalis or acids for the pH a5Ju?b®JJt Qf a product ®ith b necessary and this fact allows the obtainment fallowing fc*tLa low ®alt content. By all these reasons the faiiowi | "**• selected for the industrial scale production 

P®Ptone: pH - 6.5; temperature - 70 c degree.
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Table 1.- Evaluation of the amino nitrogen content during t h 8hydrolytic process

Exp. ! No. ! 
!

Na ,  % X h ! Std. !
!
!

DW, |
* i0 ! 1 ! 2 ! 3 ! 4 ! Oil*

1 a0.013 f0.051 e0.072 g0.088 d0.110 0.00039 3.0
2 a0.016 c0.086 a0.125 b0.167 b0.180 0.00273 8.1
3 a0.016 b0.100 a0.129 d0.132 b0.154 0.00175 7.7
4 a0.016 e0.059 d0.079 f0.100 d0.115 0.00080 3.2
5 a0.016 C0.085 a0.125 c0.143 b0.155 0.00094 5.1
6 a0.017 C0.087 C0.111 e0.118 be0.144 0.02120 4.5
7 a0.016 cd0.071 b0.116 c0.144 b0.196 0.02550

W•M

8 a0.015 a0.132 a0.139 b0.163 b0.175 0.00318 7.7
9 a0.016 b

0 . 1 0 1
a0.151 a0.187 a0.233 0.00054

Std. ! err. !0.00058 0.00067 0.00187 0.00158 0.00457

1 1 1 V % \
\

Regression equations. Dependence of the Na content fr°®studied parameters:

Y=0.091+0.017X +0.010X -0.022X +0.014X -0.003X *
1 2 1 2 1 2

Y=0.118+0.02IX +0.013X -0.020X +0.017X -0.005X *
1 2 1 2 1 2

2 2Y=0.140+0.017X +0.018X -0.030X +0.027X
1 2  1 2

Y=0.157+0.035X +0.043X -0.028X +0.020X -0.027X *
1 2 1 2 1 Z

thNa(1 h)

ndNa(2 h)

thNa(3 h)

thNa(4 h)
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°f̂ hvi»s^on ©equations. Dependence of the Na content from the time
* * p yi £ o ly s i3 :

1
2

3
4
5
6

7
8 
9

Na= 0.032 + 0.019*t 
Na= 0.059 + 0.032*t 
Na= 0.086 + 0.017 *t 
Na= 0.041 + 0.019*t 
Na= 0.070 + 0.02 3 *t 
Na= 0.071 + 0.018*t 
Na= 0.031 + 0.040*t 
Na= 0.114 + 0.015*t 
Na= 0.060 + 0.043*t

2 .-

1

2

3
4
5
6
7
8 
9

Composition of the peptone obtained at laboratory scale
Composition, %

~Nt~* ! N I" Na/Nt * ! DW

1 2 . 9 6 I1 3 . 0 1 <1 0 . 8 0 I1 3 . 3 2 l1 2 . 9 5 l1 2 . 6 9

ab>ab

ab
ab

13.06
> 13.26
12.16

3 . 0 7 (2 . 3 7
11 . 5 2
l3 . 1 2 <2 . 3 3
t1.78J2.77(2 . 3 3 41 . 6 0

2 3 . 8 8 <1 8 . 3 3 (1 4 . 0 7 l2 3 . 4 2 «1 7 . 9 9
(1 4 . 0 3
1

21.21«1 7 . 6 0 cd

8 t< 1 ~~----------------------------
0 . 0 9 3 6  0 . 0 1 5 6

* „ --------------------------------------
v * l u e s  r e c a l c u l a t e d  t o  95% Dv.

1 3 . 1 9

0 . 1 5 7 8

3 . 3 0 b8 . 4 2 a
10.00

g3 . 3 5 d5 . 6 9 e4 . 7 9 h2 . 4 0 c
8.00 f3 . 7 5

0 . 0 0 0 8
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Polynômes' equations
Nt: Y=13.37—0.6IX 1 2Na: Y= 2.43-0.68X -0.13X +0.10X X1 2 1 2Na/Nt:Y=18.21-4.4 4X

1 2 2Dw: Y= 6.46+1.58X -1.26X -2.77X +1.37X -1.34X X1 2 1 2 1 2
At industrial scale it was defined the following method for 0f peptone production: conformation of the boiled and minced v^ e  heart suspension- pH and temperature adjustment- addition or  ̂enzyme prepárate- pH and temperature control through -hydrolytic process- pH adjustment and boiling of the systf„r»y separation of the residual- concentration- filtration- 9P drying- pH adjustment. .uCt
It were produced 3 industrial experimental batches of the Pr°?cal wich composition (mean values) and physico-ch®® .^0characteristics resultad as follow: humidity - 3.13%# *%a0t>nitroqen - 2.45%, total nitrogen - 13.58%, amino/total 'relation - 18%, chlorides - 3.6%, buffering capacity for 7.1.4, for alkalis - 9.16, pH (2% water solution “JoUrsterilization) - 5.5, colour of the powder — light cream, co of the 2% water solution - light yellow. ¿alThe biological reactivity evaluation of each of the 3 indust**0(j batches of the experimentáis and control media sn .of characteristic reaction for all the tested strain9 microorganism (Table 3). The microbiological evaluation in ¿0t  Agar Base medium (Table 4) showed characteristic reaction® all the tested microorganisms.

Table 3.- Biological reactivity of the experimental industri®^
batches of bacteriological peptone ___

1• Microorganism _____

! E.i• coli !S. faecalis! E.! ! aerogenes
is. typbj' l! bismuth^*-

Acethyl-Methyl-Carbinol - +

Indole + -
H 8 2 -

Carbohydratefermentation - -

i i « i \ \ \ \
\
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J-IOllSThese results allowed to observe similar urea degrading reac ^  for P. vulgaris and K. pneumoniae in both, experimental r OXOID's media at different dilutions (from 10 to 10(-4) 8 wasincubation at 37 c degree. The other microorganisms as i1 jD expected showed a no ureal hydrolytic characteristics* e different capital's hospitals the experimental products wfor tested in Heart Broth Medium with satissfactory results „ growing different wild strains of microorganisms isolated 
patients.

CONCLUTIONS: It was developed a method for ob«aieartbacteriological peptone by using the minced and boiled beer 6*5 as protein substrate and carrying out the hydrolysis at PB jirge 
and temperature 70 c degree. At industrial scaleth *nexperimental batches of the product were produced addecuated composition and characteristics and satissi® jts growth promoting properties for microorganisms. All these r®,u(j3(J suggest that the developed product could be successfully in° in culture medis formulation as a nutrient nitrogen source.
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