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SUMMARY: It was developed a method for production of the
liver digest for its use in microbiology. The method allows tind
obtainment of a product with good growth promowﬂm
characteristics for several specimens of microorganisms an 4.4%
the following composition: humidity - 7%, amino nitrogen = 6
total nitrogen - 12%, amino nitrogen/total nitrogen relatio
34.5%, pH (2% water solution after sterilization) - 7.1.

INTRODUCTION: Liver digest (papainic) is widely ,usedoas
microbiology essentially in media for growing Tri
vaginalis and other protozoa, pathogenic and saprophitic
bacteria and pleuropneumonia-like organism. It often GOUIieM
included in media formulation by replacing other ¥
sources as peptones, yeast extracts, infusions (0XOID, 1982Lﬁﬁ5
a previous work (Rodriguez et al., 1989) we refered two me yuﬂ
developed in the USSR for obtaining ox liver digest by carri
out the hydrolysis with pancreatic enzymes at different pH Thé
temperature values in presence of several preservants'teﬂ
quality of the product mainly depends, as for other
hydrolysates, on the kind, state and activity of the
enzyme, the substrate state and other technological Pparas .
(Nekliudov et al., 1985). The aim of this work was the desl?nga
an appropiate method of the obtainment of ox liver digest ne an 2
papain preparate produced in our country as hydrolytic agen
suspension of ox liver as protein substrate.

: a?l
MATERIALS AND METHODS: As hydrolytic agent it was emp1°{gred
papainic preparate (60 000 U.) produced in our country and sbmﬂe
by refrigeration and ox liver (refrigerated) from slaughteI™¢pe
as protein substrate. The objective of the first stage © scau
work was the obtainment of the liver digest at laboratory g¢ag?
with the preliminary biological characterization. 8Secon® 4 b
comprised the verification of the effectiveness of the meth and
industrial scale and characterization of the compositio? gré
growth promoting properties. The controlled parameterglloW%
varied according to an experimental design nodel 2x3 as 0% 6.
relation enzyme:substrate (X1) - 2:1 and 3:1 g/kg, PH (x2) 5 av
and 7.5, and substrate:water solution relation (X3) - 1:2-
1:3 kg/kg. (tot’l
With the resulted values of the dependent variables 4
nitrogen (Nt), amino nitrogen (Na), amino/total nitrogen relymmd
(Na/Nt), dry weight (Dw), digests' yield) was adapted 3 e
and its coefficients were calculated with a matricce sYyS .
the significance by a t-student test (p<0.05); the




:?hmu?tion was determined by a Fisher test. _For the it:E;S:;ga;
DualySls Of the results it was applied a variance ana { bk
wﬁca test (p<0.05) in cases that media differed. ;n 3ere g
Calen the media values and standart errors. Polynomes i oy bt
(tf“}ﬂted for the amino nitrogen content at differe
A fom 1 to 4 n). : : s .
‘iethe end of the gydrolytic stage yield was calculategicaingoggl
(re be @Xperience (No. S5) it was developed a mathema Intlonante
bmﬁressioh equation) to develop a functional ’fel Shaitsis
of Wgen the Na content and t (Lépez, 1988). Stat}sbv;‘;odel g
Qlomy . 9esign model ana mathematical regression et taitthe
"MIggégted in an IBM-PC fully compatible mlcig;ompute
Chepy o> TAT Statistical package in MC-DOS system. 3 A
n?:mlcal Analysis were dgveloged by the following meghogiid:;‘:lgg
mhro "y vl 5 4 potenciometric titration with «oghod) w¥th
“heﬁ Stkin et al., 1984); total nitrogen (K]eldhsl :emidity/dry
Veio WELTEC SYSTEM'" from TECATOR (Tecator, 1987); u'a by (g
by I0t ang Chlorides as described by Matrozova (MAtrozg;rr s
;rom\m}ig & potenciometric method with a digital pH m
h OIOMETER. foes : as
"Q:r- 1ological evaluation of the developed m,xtrz.en;'E bba?;:st‘i'ng
the '8 out jp the first and second stages of the wor Ingole otre.
SulppiiClogical reactivity (Acethyl-Methyl-carbinol, gy
‘hsphldric gas production and carbohydrate fermenb testing
tribe Dy Bonnerwirth (8onnerwirth, 1983); and "YE - ey
Culture media such as MacConkey Agar, bs.uéhé kv
e Iron Agar in wich peptone was replaced B
Gofyat  for growing strains from the "American Typ R+ bt
BT sion"  “(ATcc): | Escheriohia ceti 25922, _Streptococcus
Aypedlis 19433 Enterobacter aerogenes 13048, S8tap leumoniae
1383\13 25923, ’Pro‘aeus vulgaris 13315, Klebsiella pgth 1454
hOma' Shigella flexneri 12022 and Salmonella typhlplsg (TTCC) .
QW& the wgrgg Tarasievich Type cCulture Collection aifagins
t‘ﬂ&bl Media. from OXOID 1td. were tested also foF cimpwith the
“rait * The preparation of media and fu;gueg fgﬁual (0XOID,
hﬂz)?a Vas developed as recommended in the OXOID mar

: sion
QméisuLTs AND DISCUSIONS: As shows in table 1 §3d=l€j§eg;§gces,
“ﬁ i°3 resulted at different times of the hydrol ’

for all
Speping nitrogen content increased through the glggd i P
quegienCQS and at 4 h is highest for exp. No.

m“ hrgﬁed level for exp. No. 6, 7, 8 and 1.

: % g% eater the
8r the substrate:solution relation (1:3) the gr

# 3 he pH and
9y Mtrogen content in the hydrolyzate. howsaovegisnifgicant
illtuegsubstrate relation values had a less o iral At Eoa P he
Yy Uence Oon the Na content than substrate:solu%;:se pechigs s PR
p”\m§§3°rVed that the 1lesser the level of 3

®rs the higher the Na level.
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for 95% dry weight

Regression equations:

related

4
Na(i h) ¥=0.170-0.010X =-0.022X +0.033X 40.008X X +O.003x1x3

X 2 3 ' 5 ¥
015X X -0.005X X X
2 3 W g +
Na(2 h) ¥=0.194-0.009X -0.026X +0.041X +0.016X X +0.004x1 3
1 2 3 i 373
021X X
2 3 £
Na(3 h) ¥=0.214-0.011X -0.026X +0.040X +0.014X X +0.04X 3
1 2 3 %3 1
019X X
v K x +
Na(4 h) ¥=0.236-0.014X -0.024X 40.049X +0.011X X +0.004x1 3
1 2 3 y G
014X X -0.006X X X pd
2.3 1523 auct 2
The evaluation of the Na, Nt, Dw content .of the final Proteristd
process' yield are shown in table 2, and their charac 8’

for the better understandi“gulatgd

convinient comparisson of these results, they were recalgwdﬂy,

(characteristic Dw of these E
products). Experinces No. 1, 6, 5 and 7 showed the highes
content and Na/Nt relation.

G
Exp. No. 5 to 7 showed the
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-~ Composition and yield of the final product obtained
at laboratory scale

|
No. § o o e s e o e e e T e SO ! % !
| ~ed b oAk 1) Na # ! Na/Nt *! Dw ! !
a c d Cc
1 13.25 4.22 31.83 6.43 35.90
d £ £ d
| 2 11.92 3.52 27.63 6.07 ; 37.61
g h h
3 10.46 2.46 23.43 5.03 37.83
f g g &
4 10.96 2.75 25.42 5.87 38.58
b a a b
S 12.92 4.82 37.28 7.03 47.07
b b c a
6 13.02 4.24 32.54 7.30 45.64
Cc d (o]
7 12.22 4.11 33.63 6.77 49.14
e & e C
. ° 11.55 3.41 29.54 6.47 41.81
8 _____________________________________________________
4. err.y o 006 0.004 0.020 0.020
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Values recalculated to 95% Dw.

Polynomes: equations

Nt,
¥=12.04-0.18X -0.74X +0.39X 40.13X X +0.03X X +0.2X x3-
1 2 3 12 13 2
g 0.33X X X
a; =3 -
Y= 3.67-0.24X -0.48X +0.48X +0.13X X +0.10X X +o.1ox2x3
2 3 12 13
. 0.16X X X
LY T o b >
/Nt'Y=3o.1s-1.38x -2.16X +3.18X +0.83X X -0.83X X +o.sox2x3
1 2 3 S 13
0.69X X X
" = i +0.06X X -
Y= 6.3740.06X -0.34X 40.52X +0.08X X -0.06X X +0. o
: 1 2 3 0 5
Y 0.22X X X
elq. 3583 5
lc"’f=41.7o-o.79x +0.14X +4.22X -0.86X X -1.40X X -o.saxzx3
2 3 12 13
0.62X X X

B g




The functional relationship between the Na content and t for

experience No. 5 resulted:

Na= 0.195 + 0.029*t

The evaluation of the biological reactivity of the liver dig‘i:
obtained according to the experience No. 5 at laboratory. 50,11
(Table 3) showed satisfactory and characteristic results with
the tested strains.

———————— - —— - - - - L dwesi
—— ——————————————— - — - - - — - - - - - — - -

Table 3.- Biological reactivity of the ox liver digest at

laboratory scale "

_________________________________________________________ gt |

! Microorganism ol
Test ittt e e L e T -

i E. coli !8. faecalis! E. 8. typhi !
! ! ! aerogenes ! bism“f__-—-

Acethyl-Methyl- - * B

Carbinol

Indole + =

H S -

2

Carbohydrate - -

fermentation e

n
In the MacConkey Agar medium with the liver digest included gf
the formulation as nutrient base (in substitution B of
bacteriological peptone) was observed a characteristic grov¥
tested strains in comparisson with OXOID's medium (Table 4)-

Table 4.- Colonies' characteristics of microorganisms in
MacConkey Agar medium (Laboratory scale) L
g . ! Media et
Microorganism e e et -
! Experimental ! OX0ID i
E. coli red, non mucoid Y red, non mucoid
E. aerogenes pink, mucoid pink, mucoid
F : d
8. faecalis red, minute, round red, minute, roud
8. aureus pink, opaque pink, opaque L
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At

h
°btain:Eni?cond stage was defined a method for the liver digest
v _preparation of the water solution - addition of the
: liver and agitation - pH and temperature regulation -
facldifi of the enzyme preparate - PH and temperature adjustment
iltratiocatlnn and heating - separation of the hydrolysate -
e n - concentration - filtration = spray drying - PH

The Lation.
fol) aracteristic (mean values) of the final product resulted as
amino-

Oows: e
3tr0926 _ humidity - 7.62%, total nitrogen - 12.04%,
1 ter” oo 4.43%; amino/total nitogen relation - 34.53%, PH (2%
ght cre ution after sterilization) - 7.12; powder's colour -
2% 3m, apparience - fine powder, without grumes; colour of
reSulgter solution - light yellow.
Proquct ts of the biological reactivit test of the dehydrated
?trlins (results from 3 industrial batches) evaluated with ATCC
Iilble 3)were the same as those obtained at laboratory scale
cn X .
:it L.E.D. medium elaborated at industrial scale (3 Dbatches)

t ghagzchp?rimental liver digest the tested ATCC strain showed
hej p eristic colony development (Table 5) and similar to

growth in the OX0ID's medium.
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@ 5. . :
.~ Colonie's characteristics of microor anisms in C.L.E.D.

medium (industrial scale

ie 1 2
foorganjsm B s e, Media = eeee-e- '
e ! Experimental ! O0X0ID !
T e P ‘
yellow, opaque colo-  yellow, opaque colo-
nies with a slighthy nies with a slighthy
deeper coloured deeper coloured
P centers centers
"ilgaris bl
translucent blue translucent ue
colonies with rough colonies with rough
8 periphery periphery
. aur
X - deep yellow colonies deep yellow colonies
Pheumoniae t blue
translucent blue translucen u
E colonies colonies

ner°genes < :
ellow colonies, ellow colonies,
Xarger than E. coli

arger than E. coli

-
-
- -
- . - - - - - - -
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d
We observed for all the ATCC strains characteristic chanqesisggn
reactions in Kligler Iron Agar experimental medium in compar toneé
with the OXOID's medium elaborated with bacteriological peP
(Table 6).

: ; : in
Table 6.- Evaluation of the 1liver digest growth .Pr°m°t1g
characteristics in Kligler Iron Agar medium
___—‘!
__________________________________________________________ "
! Media il
B e i e i e, el i i e S B e . it (o0 S A e e e et it e o s s el e ANETDARE !
! Experimental ! GXOID -
Microorganism |==-=-ccccecccccnccnccnncnccccccnccsnnecaeese==" i
! Butt ! Slope ! HS8 ! Butt ! Slope ! H8
! ! ! 2 ! ! 1 -2
E. cola AG A s AG A =
E. aerogenes AG A " AG A =
8. flexneri A ALK - A ALK i
8. typhimurium AC ALK + AC ALK +
P. vulgaris AC ALK + AC ALK +
AG: acid (yellow) and gas formation; A: acid (yellow);
ALK: alkaline (red); +: hydrogen sulphide (black):
-: no hydrogen sulphide (no black)
’ tne
CONCLUTIONS: At laboratory scale were determlnatedjyer
addecuated values of the main process parameters of the OX and

hydrolysis (pH - 6.5, relation enzyme:substrate - 2:1 g/K9,  .ial
substrate:water solution relation - 1:3 kg/kg). At indus=cof
scale was developed and verified a method for the obtainmé’ /.;]

ox liver digest. The results of the chemical and biOlzgatcd
characterization of the elaborated roduct demos otnﬂ
satisfactory results mainly the goo growth pr°mceiﬂ

characteristics that allow its employment as nitrogen sou
different culture media.
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