"Description The invention relates to an agent for enhancing the keeping
qual ity [reducing the perkshability],of slaughtered animal bodies and of
parts of bodies of slaughtfered animals and to a process for utilizing said
agent. The procedures enployed by way of trial in some coun- tries for nmany
decades for reducing the surface germcontents in bodies of slaughtered
animal s and parts thereof were suc- cessful to only a restricted extent.
Sai d procedures caused the neat surface to undergo an irreversible
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Said procedures caused the meat surface to undergo an
irreversible discoloration and the meat to become firm as
determinable upon eating. Bacteriological examinations re-
vealed that a distinct reduction in germ number was determin-
able only in certain surface areas. Thus, these procedures
proved to be mostly unsuitable for further processing and
final consumption. Absolutely open remained the question of
a selective growth promotion of groups of acid-tolerant
germs. Moreover, an exclusive use of organic edible acids
resulted in an excessive acidulation of the meat, i.e. said
acids accumulate as residues on the meat surface. The pro-
cesses hitherto used have been based alone on the use of
mixtures of organic edible acids or of halogens for spraying
or immersing in drinking water. Since the processes mentio-
ned suffer from the hygienic and substantial drawbacks as
shown, there is an urgent demand for novel products and/or
processes, respectively.

The processes hitherto used alone resort to the use of
mixtures of organic edible acids or of halogens for spraying
or immersing in drinking water.

Hence, it is the object of the invention to provide an
agent for treating slaughtered animals or parts of slaughte-
red animals which causes the perishability thereof to be
reduced [the keeping quality thereof to be enhanced]. There-
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keeping quality thereof to be enhanced]. There- -2- by it is intended to
be ensured that the protein reserves of slaughtered aninmals are exploited
to flull advant age. The agent is to be biologically active and shoul d not

i nvol ve formation of any undesirable resizdees. In addition, it is the
obj ect of the invention to provide a process for treating the bodies of
sl aughtered animals with this agent. According to the present invention,
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obj ect has originated on the recognition of a surface-active protection
mechani sm According to the present invention, said object is
attained by
an agent for enhancing the keeping quality of parts of bodies
of slaughtered animals comprising an agueous solution of
a) from 0.1 to 5.0% by weight of a stock composition of
active ingredients which comprises, as constituents,
at least one sugar, at least one inorganic phosphate,
at least one compound selected from ascorbic acid or
isoascorbic acid and the inorganic salts thereof,
citric acid, sorbic acid or mixtures thereof, and
b) from 0.1 to 5.0% by weight of an activator selected
from acetic, lactic, adipic and fumaric acids,
each relative to the total amount of the aqueous solution.

As the inorganic salts of the ascorbic acid and iso-
ascorbic acid there are to be particularly mentioned the
sodium, potassium and calcium salts.

The route of attaining the above object has originated
on the recognition of a surface-active protection mechanism
that has been furnished evidence of by investigation of
slaughtered animals (cattle, swine) and of poultry after a
superficial application of the solution for use. Moreover,
further investigations on pieces and organs of slaughtered
cattle and swine upon the application of the agent according
to the invention showed a tendency for improving the keeping
quality [reducing perishability] and of exsanguination.

The combination in the agent according to the inven-
tion of the stock composition of active ingredients with the
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The improved Xkeeping guality of slaughtered animal
bodies is due to an interaction of the stock composition of
active ingredients of the agent according to the invention
with the microflora of the meat surface and the meat-specific
ingredients. This phenomenon may be explained by that growth
of microorganisms is inhibited due to the so-called "intrin-
sic factor®". This will be initiated by the pH reduction of
unbalanced sugar availability resulting in a reduction in the
generation time of microorganisms including all effects cau-
sed thereby.

The discovery of this surface-active protection mecha-
nism for inhibiting the microbial proliferation function
constitutes a new important contribution to effectively con-
trolling the keeping quality of slaughtered animal bodies and
pieces thereof. An improvement of the keeping quality of
meat is of major importance for human nutrition and retention
of health.

Said mechanism utilizes physiological processes. It
is "biological". Its efficiency was proven in investigations
conducted under economically relevant conditions.

It is particularly preferred that the agent according
to the invention contains the stock composition of active
ingredients in an amount of from 0.1 to 2.5% by weight and
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The sugars for the stock composition of active ingre-
dients, more particularly, include mono- and oligosacchari-
des. Preferred are glucose (dextrose), galactose, mannose,
fructose, arabinose, xylose, ribose, maltose, maltotriose,
trehalose, sucrose, stachylose, raffinose, lactose or mixtu-
res thereof. Particularly preferred is a nixture of dex-
trose, oligosaccharides, maltose and maltotriose.

The phosphates for the stock composition of active
ingredients, more particularly, include alkali metal di- and
polyphosphates. Preferred are alkali metal tripolyphosphate
and, more specifically, its sodium salt, alkali metal
polymetaphosphate, and especially its potassium salt, as well
as tetraalkali metal diphosphate, and especially its potassi-
um salt. Within the scope of the present invention, there
are especially taken into consideration condensed sodium
phosphates and/or condensed potassium phosphates, such as

- sodium diphosphate, e.g. disodium dihydrogenphosphate,
tetrasodium diphosphate;

- sodium tripolyphosphate;

- higher condensed sodium polyphosphates, e.g. sodium
hexametaphosphate, hexasodium tetraphosphate (Graham's

Salt);

- tetrapotassium diphosphate;

- potassium tripolyphosphate;

- Kurrol's Salt {high molecular weight potassium
polyphosphate (KPO3),}.
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of active |qu§gp§grgz¢dy1mummat it is composed of from 40 to 70 parts
by weight of sugar, from 15 to 35 parts by weight of organic
phosphate, and from 0.5 to 10 parts by weight of the compound
selected from ascorbic acid or isoascorbic acid or the in-~
organic salts thereof, citric acid, sorbic acid or mixtures
thereof. The proportion of the monoacetyl glyceride and/or
diacetyl glyceride is from 0.1 to 3 parts by weight.

Particularly preferred is a stock composition of acti-
ve ingredients, the dissolved constituents of which are

49.1 parts by weight of dextrose,

9.5 parts by weight of oligosaccharides,

5.1 parts by weight of maltose,

3.9 parts by weight of maltotriose,
23.0 parts by weight of sodium tripolyphosphate,

2.9 parts by weight of potassium polymetaphosphate,
2.9 parts by weight of tetrapotassium diphosphate,
parts by weight of ascorbic acid,
parts by weight of citric acid,
parts by weight of acetoglycerides.
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As the activator within the scope of the invention,
lactic acid is particularly preferred. The preparation of
the agent according to the invention may be effected by dis-
solving the stock composition of active ingredients and the
activator in water in such amounts that the desired concen-
trations will be obtained. It is, however, also possible to
provide the stock composition of active ingredients and the
activator as separate aqueous solutions which then - in order
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gl ycerides based on ani mal or vegetable oils or fats. The stock conposition
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separate a%&gggiaigyulh%giswgla t éoiutlon (dipped). The solution
may also be intravascularly injected into parts or pieces.
The solution may also be converted into a gel by means of
suitable additives and may be applied in such state onto the
internal and/or external surface of the slaughtered animal
bodies or parts thereof.

The agent according to the invention is particularly
well suitable for increasing the keeping quality [reducing
perishability] of bodies or body parts of monogastric ani-
mals, animals with cellulose digestion in the rumen and poul-
try and edible fish. The agent according to the invention,
more specifically, will find practical use in the post-mortal
treatment of cattle, calf, swine, lamb, chicken, rooster,
duckling, turkey, game and edible fish. In addition, the
agent according to the invention may also be employed for
treating minced beef, veal, pork and poultry mneat. More
particularly, ground beef, veal and pork is widely used for
the manufacture of "Hamburger patties". These are pre-fa-
bricated on a large scale (seasoned, divided into portions)
and then supplied to fast-food restaurants were they are
finally processed for eating. It is understood that also
here it is a reduced perishability what matters. To achieve
this effect, minced meat or meat passed through a meat grin-
der are worked up into a paste with an appropriate amount of
the agent according to the invention, or said agent is spray-
ed onto the surfaces of the completed pre-fabricated patties.
Accordingly, the present invention also relates to slaughte-



“t‘'o produce the final ready-to-use application solution - are m xed in such
anounts that the desired econcentrations will be obtained. Auxiliary
materials or additives, if necessary, may then optionally be adm xed with

t he 'sol uti on conprising the stock conposition of active ingredients and the
acti- vator. The resulting aqueous sol #t7or may now be used for the
post-nortal treatnent of the slaughtered ani mal bodies or parts thereof. To
this end, the bodies or body parts are conpletely or partially sprayed with
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ally in the case of poultry, with respect to cooking opera-
tions, a definite improvement in the gustatory properties by
an increase in the degree of browning and the deep-frying
properties.

The following Examples further illustrate the present
invention, however, are not intended to limit same.

EXAMPLES

In the following Examples there was used a stock solu-
tion containing 1% by weight of a stock composition of active
ingredients comprising

49.1 parts by weight of dextrose,

9.5 parts by weight of oligosacchariges,
5.1 parts by weight of maltose,
3.9 parts by weight of maltotriose,
23.0 parts by weight of sodium tripolyphosphate,
2.9 parts by weight of potassium polymetaphosphate,
2.9 parts by weight of tetrapotassium diphosphate,
parts by weight of ascorbic acid (Vitamin C),
parts by weight of citric acid,
parts by weight of acetoglycerides.
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To this stock solution there was added lactic acid in
various concentrations as specified below. The water used
was drinking water.
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Table 1

Investigations of swine musculature without application and
after spray application of an application solution containing
1% by weight of the stock composition of active ingredients
and 2% by weight of lactic acid

Investigalion of Investigation of
the color the pH value

Muscle Y subelavius X
culling faces M Leres major X

Y, Jongissimus dorsi X X

H. pecloralis profundus X X
Muscles M_supraspinalys X
covered with fasciae i subscapularis X
Faily lissue and conneclive tissue X

Investigation of pork pieces
after spray application of the application solution

In a first test series, an application solution made
from the stock solution by addition of 2% by weight of lactic
acid was applied to swine shoulders. Investigated were the
effects caused by the spray treatment on the color and pH
value of swine musculature.
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acetogl yceri detS- tTf_pné héSr&y 0§<K11$@i%|ﬁ ibpfr:,; @@rﬁsﬂ@ﬁ?@ddsda Idaﬁbbﬁda_sidtian
various concentratjons as specifie oW, e, er. used. was_dripkin
water. - qontaining ¥ hy weight, of; pRELG Ao dyal TRE £OLGF aARApgPE
carri ed outvakbuegwerdchexamimedrbéfoneatlye Mnedtagnbeand cunhtilt that third(0
val ue = zer a ter t o] ay (day. n n the
2nd and 3r 0‘9 yé g%ﬁeq%ﬁ v%%gzﬁméar?m”gﬁj? e§°%§?n§’§gﬁ 6%— %Bt ga? arﬁ_{@ﬁege
(conpany NW¢termipgdd of t muscpar t¢ukhing sifages,r caussles - cdivexiedagwithass
el ectrode ofa5R¢alMIHHE UBatLPISTHIRE A0 Sconndcetlivehar {dwed!| Us msctepal i s

profundus af the tinmes alregdy. nentiogned. Table 1 Investigations of sw ne
nuscul at ur IRVEFotHa G SHitehlgngvapecFheptders Berefreheds tana core
appl i cati oncempetatareosfaizi Ag. The spray solution (SL) was prepared

with tap water; the pH value of SL was from 2.7 to 2.8. The
swine shoulders {n = 30) of the SL test group were sprayed by
using a spraying device at a pressure of 0.8 bar for
30 seconds. The remaining swine shoulders (control group;
n = 30) were sprayed with tap water in the same manner. The
swine shoulders were stored, packaged in plastic bags, at
temperatures of from +2 °C to +4 °C.

Results

During storage, blood flowed from the axillary vessels
of the control and stained the surrounding connective tissue
and fatty tissue. Of the treated shoulders, however, blood
residues remained largely restricted to the locations where
they had been before the treatment and, thus, the surrounding
tissue remained brighter.

The muscle cutting faces exhibited color brightness
values (L values) of between 40 and 5. In consideration of
the color prior to the treatment, an increase in the L valu-
es, i.e. brightening, was observed after spraying the solu-
tion onto the shoulders. In the controls, a decrease in the
L values was to be observed in nearly all of the cases (Table
2). Brightening of the treated parts was mostly accompanied
by a decrease in colorfulness. The a value, as a criterion
for the intensity of the red portions, decreased while it
increased in the controls. In the controls there was further



1% by wei ght of the stock conposition of active ingredients and 2% by

wei ght of lactic acid [err] Investigation of pork pieces after spray
application of the application solution In a first test series, an
application solution nmade fromthe stock solution by addition of 2% by

wei ght of lactic acid was applied to sw A€ shoul ders. Investigated were the
ef fects caused by the spray treatnent on the color and pH val ue of sw ne
nmuscul at ure. -9- The spray solution (SL) consisted of a stock solution

cont ai ni ng 3%;%%1@% OfréR€di- Crilﬁéd mTtt@tech Ofa Biés t Rgelhlowalpdi-tiRirH
exam ned befg e tr at nent. a d the third ay af.ter the treatnent.
The col or vk &rﬁeﬁeP %%&T Hhmﬁi TS o aces,
muscl es covered with faSC|ae and fatty ti ssue and connective tissue. For

the investigation, err% Fudd B¢ i ubﬂ% iﬁgef%vﬁg%%fgagﬁégﬁﬁqﬁ%ﬁlyere

tenperature of +7 g spray so Was
wat er; the peowunfué0oand hencd, drigher tthan ghodie ofithe gsdldeantting 30)

of the S t g8l OUDTHR % 504 24RH 1Y 42165 2 sEBERUINRY a1y Cohdiigda PARSSII @

of 0.8 bar tor 30 seconds. The renmni ni ng swi ne shoul ders, (contro group; n
= 30) were WBPRFX ﬁPPhlﬁﬁp t\ﬁatgl‘a’f' n°th nBURGAR e CUtHN%E WEABES o iddY
were st oreddm&@k&mg P rdting edtweari tiRepewat iuselek finvdstidatiad. t o

4 lerr] Resil (AT 5 USAE of ' A28 HhUES LLPPLAGCeBREL! 2% VB Y
and 3rd days the muscles covered with fasciae of the treated
parts showed a higher rise in the b values (yellow portion)
than that observed of the controls (Table 2).

The fatty tissue and connective tissue had the highest
L values (around 70). It darkened during storage. This
effect was higher in the controls than in the test group
{Table 2).

The pH value of the test pieces before the treatment
as well as of the pre-determined control pieces had an aver-
age value of 5.6 on M. pectoralis profundus and of 5.7 on M.
longissimus dorsi. Due to spraying there was a significant
PH drop by 0.43 and 0.48 pH units, respectively, on the first
day. on the second day, the difference over the control
group, amounting to 0.17 units on M. longissimus dorsi, was

still significant.



of the control and stained the surrounding connective tissue and fatty
tissue. O the treated shoul ders, however, blood residues remined |argely
restricted to the | ocations where they had been before the treatnent and,

t hus, the surrounding tissue remained brighter. The nuscle cutting faces
exhi bited col or brightness values (L valtles) of between 40 and 5. In
consideration of the color prior to the treatnent, an increase in the L
valu- es, i.e. brightening, was observed after spraying the solu- tion onto
the shoulders. In the controls, a decregtsice 3 n the L values was to be
observed in nearly all of the cases (Table 2). Brightening of the treated
parts was nostly acccinrrpani ed by a decrease in colorful ness. The a val ue, as
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e
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muscl e cut f-reg—fFages—en : é&%ﬁﬂﬁe o Pl dalang { Jay 3
fasci ae of [l trentsedwimarts shawed eeh| gher| rissel i-n18t hexddd vailsuds-2Ry ¢l -t.ow
portion) t haHng hat wRSGLyed of fthelcoptialis (Table 2y | The f gty L $ug,and
connect i ve}¥¥Ssue [ffad t he highpst :
M. longissimus dorsi | 208 | 193 462 | -285 ! -122 | -108 | -1.86 | -127 | -058
M. pectoralis prof. 129 | 271 2.62 210 0.35 1.48 067 | 069 | 086
Muscles M. supraspinatus ~0.47 3.38 0.07 0.60 1.20 1.48 0.18 3.78 2.99
plus fasciae .
M subscapularis 2.46 1.3 0.35 -0.01 ~1.00 (.58 -0.2] 0.05 0.72
Fally lissue and conneclive lissue 1.53 2.11 347 267 -437 | -764' | -1 0.78 ~1.53

1 Difference belween ihe change of the test group over the O value and of the contrel group over the § value:
{Treatedp,y , ~ Treatedy yyyye} = {Controlpyy o ~ Controly el

significant {probability of error} {p < 0.05)

When the swine shoulders were sprayed with a solution
comprising the stock solution and 2% by weight of lactic
acid, there was a reduction in the pH value on the meat sur-
face, due to the low pH value of the spray solution. This is
to be considered as beneficial with view to a possible reduc-
tion in the surface germ concentration. The reduced exuda-
tion of blood residues onto the meat surface is also attribu-
ted to the application of SL having a low pH value. Apart
from a more appealing appearance of the treated part, this is
also advantageous under a microbiological aspect, since blood
constitutes a favorable nutrient medium for germs.



* b val ues (around 70). It darkened during storage. This effect was

hi gher in the controls than in the test group (Table 2). The pH val ue of
the test pieces before the treatment as well as of the pre-determ ned
control pieces had an aver- age value of 5.6 on M pectoralis profundus and
of 5.7 on M longissinmus dorsi. Due tosbaying there was a significant pH
drop by 0.43 and 0.48 pH units, respectively, on the first day. On the
second day, the difference over the control group, amounting to 0.17 units
on M |ongissinus dorsi, was still sigblki gant. Table 2 Differencel[err]
in the L, a, b color values of swi ne shoulders after spraying with the
application solution (test group) and with water (controls) [err]

Di f f er ence Ibeffieeencés dhathe @H tyalueshetweemp ther tebt @roaipueaarghdthé t he

control gr : }ﬁq.;ge lew s \ral s
(Control [e%&v%n‘#%é)qér/r éi\?aﬁéj% Sl gﬁ%ﬁ%aﬁe%ro ]ggs[l’ﬁ‘%l% %ﬁ%ﬂ (p <
0. 05) Wien BHY shdXs H@)Hir of dpetigragidl apd With akenn XOMRRFEIYR -t he
stock sol utjypn and 2% by wei ght of lactic acid, there was a reduction in
the pH value on the neat sur- face, due to the | ow pH value of the spray

solution. This is to be considered as beneficial with view to a possible

reduc- tion in € surfrace germconcentration, Ihe reguceg exuda- Wion of
bl ood residues fonto the meat slrface i sDifigrenee Test growp = Canbrelsht 0 t he

appl i cation of §SL havi By a | ow|pH y wiBks f1om aynpre 2al i hig
appear ance of tﬁ'ﬁﬁw;’ﬁﬁ%ﬂﬂi 2 ‘?/:%B? 'ﬁ'
L -0.48 -0.43
: 017 -0.13
3 ~008 ~0.03

significant {p < 0.05)

Investigations of chickens ("broilers")
after spray application of the application solution

1. Test Procedure

] In a second test series, the use of two surface tre-
atment methods was tested with broilers. The broilers were
subjected to either a spray treatment or a dip treatment.
Nevertheless, the treatment may also be effected by intra-
vascular injection. The starting material for the spray
solution (SL), dip solution (DL) and injection solution (IL)
was the application solution as described.

The dip and spray solutions were subjected to
microbiological examinations before and after the treatment
of the animals.

The test material consisted of 56 broilers in 2 test
sections; i.e., 36 animals were DL-treated or SL-treated
(treated animals), while 20 animals were dipped in or sprayed



~al’'se advant ageous under a m crobi ol ogi cal aspect, since blood constitutes a
favorabl e nutrient mediumfor gernmns. - 12 - Table 3 Differences in the
pH val ue between the test group and the control group after spraying with

t he stock solution contai- ning 1% by weight of lactic acid and with water,
respective- ly [err] Investigations of chi3ckens ("broilers") after spray
application of the application solution 1. Test Procedure In a second test
series, the use of two surface tre- atnment nethods was tested with
broilers. Thady Q}dtfﬂx& wenﬁ )] @si;eﬂetnoai,t’lané gaiﬂ6§)§ wa%agmrsad adip
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di p sol uti oko@dplL sunfidey edt ithe dataitliears Wdre wasattesl.appl i cati on sol ution
as described. The dip and spray solutions were subjected to m crobi ol ogi cal
exam nations before and after the treatnent of the aninmals. The test

mat eri al consi st ed Tdfe Seemperatuxe; ncelerst Plecid g, and. wateramantientwere
DL-treated Qerelmbh8ar8d ahdofiSbBIHITYiTal, Valenoid ANl hiviashfed in

or sprayed . . . s as .
examinations were carried out on the days indicated in Ta-

ble 4.

Table 4

Examinations of "broilers" after treatment of the skin surfa-
ces with the stock solution containing 1% by weight of lactic
acid

Examinalion Day of Examinalion

] 2 4 8
Temperalure X X X X
Color X X X X
pH value X X X X
MFF X X
Sensorial % 1
Mikrobiological X X
Histological b4 X

2. Sample Material and Methods

The broilers were supplied by a poultry raiser and
slaughterer. The animals were kept on ground. The slaug-
thering age was 7 weeks, the animal weight then was 1.3 to
2.2 kg. Comparability in weight was observed when the ani-
mals were assigned to the various test groups.



+2 13 - with water. In the dip nmethod, the carcass was immersed in the
solution; in the spray nethod, both the outer and inner body surfaces of
the broilers were treated. The tenperature, color, pH value, and water
cont’ent were neasured and m crobiol ogical, sensorial and histol ogical

exam nations were carried out on the dayd4mdicated in Ta- ble 4. Table 4
Exam nations of "broilers" after treatnent of the skin surfa- ces with the
stock solution containing 1% by weight of lactic acid [err] 2. Sanple

Material and dbtheiiond herbeftheht SEMEnsHAD| Bodiby, asperhley Dakifkeand
sl aughterer . ,The animal s were kept on ground. The slaug- thering age was 7

weeks, the gﬂpﬁal wei ght then was 1.3 to 2.2 kg. Conparability in weight
was observed when the ani- mals were assigned to the various test groups.

- 14 - Sol utions, at o] ' i\es 0 , P sinfec- i, he
spray sol ution (SLyh%onéﬁgé%dggmgggék SO )ut?%r%ﬁ%%ialagb%h\ggggrﬁﬁ&q{}lokt I C
acid. The dipdusolLgt bynwedshtwes dlastdcoaicidsl uffihen digntswilvtipen Jdis)c was d

added i n an+aEbERboR! sB1atidh Wn#aliniHge 1RkIC aGid) AL R 3 %dd]-h
was reduced because Of-$é§;n§§r'°d of _actjon of dip ext ended over the
i

, , prLn )
action upon®fplnAhPy T.t%h%vﬁ?ﬂtb?i3ﬁ%@nPHQ°egtrat1°n in DL was

reduced because of the period of action of dipping extended
over the action upon spraying, in order to avoid brightening
of the carcasses.

Spraying was effected with a spraying device. The
spray pressure was 0.8 bar, the flow rate was 6 l1l/min, and
the period of spraying was 30 s. Dipping was carried out in
40 1 of 1liquid per group of a maximum of 5 animals for
30 min.

The animals were stored in (sterile) plastic bags in
a refrigerator at air temperature of +2 °C max. until the 8th
day.

Chemical Determination of Water Contents Fat Free Base

In order to determine the water content on fat free
base (MFF), the skin of the left leg was examined on the 1st
day, and the skin of the right leg was examined on the 8th
day. The water content was determined according to L06.00-3
of the Amtliche Sammlung von Untersuchungsverfahren nach
§ 35 LMBG ({0Official Collection of Examination Procedures
according to Section 35 LMBG]. The fat contents was deter-
mined by means of dichloromethane as extractant on the analo-
gy of L06.00-6.

Biophysical Examinations



'of t-he carcasses. Spraying was effected with a sprayi ng device. The spray
pressure was 0.8 bar, the flowrate was 6 1/mn, and the period of spraying
was 30 s. Dipping was carried out in 40 | of liquid per group of a maxi mum
of 5 animals for 30 min. The animals were stored in (sterile) plastic bags
in arefrigerator at air tenperature of~#P[®rr] max. until the 8th day.
Chem cal Determ nation of Water Contents Fat Free Base In order to
determne the water content on fat free base (MFF), the skin of the left
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LMBG . The fafe Y gerer- mned by neans of dichloronethane as

extractant on the and o- gy of LO6. 00- 6. Bi ophysi cal Exam nations - 15 -
The tenperature was subcutaneously and intranuscularly nmeasured in the

Eggi on of theI breasi;héakd:ﬁll@fldwaﬁ hbashﬁ:%dStaﬁﬂaBCQf.]ﬁéﬂEflo&nd:ﬂéﬁtWidAE” y

reast muscyl.at ur urjng, the. stora peri,0 T col qr e t 5

sites: on tl‘ﬁgut’ho?éc%? %%gﬁ %‘?-lfhgglgﬁ? 8F¥'0Pn[ﬁ:é‘ Tt: ag}d nal

wal | of the theghtightf haflft hef bidue, bodyt, hendditen| dskéal bskmne belfore the
base of the right wing, on the dorsal skin above the left leg
and on the left lower leg.

The pH value of the skin and musculature was determin-
ed in 4 regions: on the right and left sides of the chest and
behind the wishbone (skin only) and left thigh musculature,
respectively.

Sensorial Examination

For the sensorial examination, the broilers were deep
fried in pairs at +140 °C. The preparation time was 30 to
40 minutes.

Microbiological Examination

For the determination of the germ contents of the
outer and inner body surfaces, 20 cm?
chest skin and 20 cn?

cloacal area were taken. The leg and chest skin was proces-

of each of the leg and
of serosa in the abdominal wall and

sed as a pool sample; the same was applicable to sampling for
Salmonellae accumulation.

The quantitative determination of germs pertained to
the total number of aerobic mesophilic germs 1.06.00~19 of the
Amtliche Sammlung von Untersuchungsverfahren nach § 35 LMBG
(0fficial Collection of Examination Procedures according to
Section 35 LMBG], Enterobacteriaceae (L06.00-25) and
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|l eft lower leg. The pH value of the skin and nuscul ature was determ n- ed
n 4 regions: on the right and left sides of the chest and behind the

wi shbone (skin only) and left thigh nusculature, respectively. Sensori al
Exam nati on For the sensorial exam nattohé the broilers were deep fried in
pairs at +140 [err]. The preparation tinme was 30 to 40 m nutes.
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was appl i cabieMénisarpli ng for Salnonellae accurrul ation. The quantitative
determ nation of gernms pertained to the total nunber of aerobic mesophilic
gernms L06.00-19 of the Ant]iche Samm ung von Untersuchungsverfahren nach
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det ecti on oprSebaurek! atzcifEinEdte BeAdonbess i nMBRY. Gbrd Gkelihe Aphéi che
Sanmi ung Vogwégge%%&%p%ﬁgigeén BPLS and MLCB-agar. A Salmonella test
serum (Omnivalent, Behring) and a miniaturized set of test

instruments (Enterotube®, Hoffmann-LaRoche) were used.
Histological examination

The histological examination comprised the tissues of
the outer and inner body surface (skin and serosa, respecti-
vely) and the underlying musculature. Samples were taken
from the lower leg (skin with musculature) and from the abdo-
minal wall (skin - musculature - serosa).

3. Results
3.1 Dip and Spray Solutions

The pH value of the dip solution was 5.1 and 5.2,
respectively. The higher lactic acid concentration in the
spray solution resulted in pH values of 3.0 and 3.1. The
temperature of the solution during the application was from
13.7 °C to 15.4 °C. The maximum germ contents of the initial
solutions were
4.5 x 10! CFU/ml.

3.2 Water Contents Fat Free Base (MFF)

on the 1st day, the water content on fat free base in
all test groups was between 84.8 and 85.8% (average value).
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[err] CFU M. 3.2 Water Contents Fat Free Base (MFF) On the 1st day, the
wat er content on fat free ba in c#ﬁééékh nﬁﬁiﬁggtmeen 84.8 and

3.
85. 8% (aver age val ue). %ﬁ Bﬁ day, the value was 81.0 to
81.9% There were no signlflcant di fferences between controls and treated
ani- mals (Tables 5, 6). Tag Mahpapitese ObttEReUBPEEUepBI MBI S WerE

slightly higher than those of the sprayed broilers.

Prior to the treatment, the broilers exhibited average
temperatures of +21.4 °C beneath the skin and +22.7 °C in the
breast musculature. After the treatment, the average values
were 17.0 °C and -17.1 °C. The sprayed broilers were a little
warmer than the animals which were treated by the dipping
method. During storage, the core temperature (average valu-
es) measured on various days was between +2.2 °C and +5.0 °C.

b) pH Value

The surface treatments with DL and SL resulted in a pH
reduction of the skin on the first two days; however, the
magnitude thereof, 0.76 pH units, was considerable only for
the sprayed animals on the 1st day. In the second half of
the storage period, the pH value of the treated animal mostly
was slightly, while not significantly, higher than that of
the control animals. The same is applicable to the pH value
of the musculature throughout the entire duration of the
tests (Tables 5, 6).

c) Color

There were no significant differences in the colors
between the treated animals and the control animals in the I,
a and b values.
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-3.3: Biophysical Paraneters a) Tenperature of the Broilers Prior to the
treatnent, the broilers exhibited average tenperatures of +21.4 [err]
beneath the skin and +22.7 [err] in the breast nuscul ature. After the
treatnent, the average values were 17.0 [err] and -17.1 [err] The sprayed
broilers were a little warnmer than the-ah8nmals which were treated by the
di ppi ng nethod. During storage, the core tenperature (average val u- es)
measured on various days was between +2.2 [err] and +5.0 [err] b) pH Val ue
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3.4 Sensorial Examination

The animals treated with DL as well as with SL exhibi-
ted a higher degree of browning of the skin than the control
animals. In part, the distinctly brighter color of the skin
resulted in an assessment as a qguality defect. Lesser
browning of these animals was accompanied by a softer and
less crisp skin consistency (Table 7). The meat of the con-
trol animals was rated to be tougher, more stringy or more
like glue, especially on the 8th day (Table 7).

The broilers from the spray method, after storage up
to the 8th day, had an unpleasant odor. This odor was ammo-
niacal in the controls and sweetish-beginning to rot in one
of the treated animals.

3.5 Microbiological Examination

The aerobic mesophilic germs contents of the broilers
on the 1st day varied within all of the test groups from
3.3 x 10° to 1.3 x 10! CFU/cmz. The Enterobacteriaceae and
Staphylococci counts mostly were about 102 CFU/cmZ.

Oon the 8th day, the total number of aerobic germs
within the groups was subject to fluctuations between
8.5 x 10° and 1.8 x 10° CFU/cmz. In contrast, the group of
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uni for iy | oW a8t gontent .9fcl Oded 1 &0 Jal 8L grdliSsUPEL Phe
highest germ number being 2.3 x 10° CFU/cmz.

Monitoring the germ contents over the entire period
showed that a decrease in the germ content was to be noted;
however,
more particularly, the proportions of the germs within the
total counts remained equal. Thus, there was no "sequeste-
ring" of the original germ counts by both of the treatment
methods.

3.6 Histology

The skin, including the underlying musculature, did
not show any significant deviations in morphology within the
two days of examination (1st, 8th days), both after pre-
treatment with +the dip solution (DL) containing
0.2% by weight of lactic acid and after spray treatment with
the solution (SL) enriched with 1% by weight of lactic acid
in comparison to what was found for the control animals.

By histological examination it could be determined
that, however, the pre-treatments with both DL and SL, re-
spectively, resulted on a morphologically recognizable densi-
fication of the outer skin and serosa cover areas, which made
a premature and undesirable escape of interstitial 1liquid
more difficult. An epidermal protective layer was absent in



‘‘ri aceae on the 8th day of the dipped broilers was highest, amunting to

from1l0 to [err] In the controls it varied between 102 and [err] 1In the
SL-sprayed ani mals, a maxi nrum Entero- bacteri aceae count of 105 CFU cnR2 was
determ ned; nost of the animals only showed [err] A simlar gradient

exi sted for the Staphyl ococci counts of Z2the vari ous groups, with the
hi ghest germ nunber being 2.3 x [err] Mnitoring the germcontents over the
entire period showed that a decrease in the germcontent was to be not ed;

however, MaucstPIft ithel ahbis, t @€ PEOPENE inpithatiiddle [aai-rer it the s al

counts o Saely AR MR Rhe S ApBiol pibeer o "

i ncluding the underlying nmuscul ature, did not show any significant
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days), both after pre-
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From the microbioleogical point of view, the dip method
proved to be less beneficial than the spray method. While
the SL-sprayed animals after storage showed lesser germ in-
festation than the control animals, in the DL-treated animals
a greater augmentation of Enterobacteriaceae and Staphylo-
cocci occurred than did in control animals. In the dip solu-
tion the germ content increased by the treatment, and a lac-
tic acid concentration of 0.2% by weight did not provide any
noticeable germ-reducing success, whereas the lactic acid
concentration of 1% by weight in the spray solution is re-
sponsible for the lower germ infestation of these animals.
An increase in the spray solution of the lactic acid concen-
tration to further enhance the germ-reducing effect is not
advisable because of changes in taste.
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wei ght in fhe spr ay solution is fe- sponshiftdrécé (eated) fihaire Congrel} M
i nfestatioh of thece animals. Anfincrease{in_ t spriay .sol uti én t he
| actic aci p—concer %&%*&&h&aﬁa&ﬁ‘iﬁﬂaﬁé ngt |
not advi sapl e becaLse of ghanges|in fgste. 0521 4 Tabyg 5 bi f f grggnce
between the bggi.l e tTeated Wit sSpr ag/ sgrotion
& +0.5! +0.72 +0.57 +0.58
Y +0.33 +0.28 +0.98 ~-0.09
Skin ~0.96" ~0.08 +0.09 10.18
pHYANE | (et wusculature +0.20 +0.48 +0.07 4001
MFF (%) +0.2 +0.9
* significant (p < 0.05)
Iable 6

Difference between the broilers treated with dip solution and

the control animals in color, pH value and water contents fat
free base (MFF)

Difference (Treated Animals ~ Control}

1st Day 2nd Day 4th Day Bih Day
Z -0.95 -1.88 -1.78 -2.31
Color a ~0.09 024 £0.33 £0.33
; +0.32 -0.49 -0.31 +0.26
Skin -0.17" ~0.04 +0.05 ~0.05
PH Value | 1y ot Musculature +0.01 +0.08 +0.02 +0.04
MFF (%) ~04 -04

* significant {p

< 0.05)

as

the dip nethod proved to

in

In the dip solu- tion
tic acid



~and the control aninmals in color, pH value and water contents fat free base
(MFF) [err] * significant (p < 0.05) Table 6 Difference between the
broilers treated with dip solution and the control animals in color, pH

val ue and water contents fat free base (MFF) [err] significant (p < 0.05)

- 22 - Table 7 Sensorial Exami nation of 3®ep Fried Broilers [err]

I nvestigations of ducklings after spray application of the application
solution 1. Test Procedure In a third test series, the outer and inner body
sur- faces of ducklings were treated lpablieezspray nethod. As in the above
case of the treatnment of broilers, lactic acid was added to the spray
solution. The spray solution was subjec- ted to m crobi ol ogical

exanm nat i orgensdmial Exhminatidomef rksepreitied Bihei bersmal S. - 23 - The
test material consisted of 40 ducklings in 2 test

Dipping Spraying
2nd Day 8th Day 2nd Day Bih Day
K B X B K B K B
Skin Color brighler ++ +4 + +M
Skin Consislency sofler 4 + 4 +
Meal Color | bright | 4 M
graying ' 4
Meal Consistency: + + +
tough, siringy, glue-like
Odor and sirange +
Taste ammeniacal M
sweelish, begin- M
ning to rot
Preference - | »E 1 - | 80% | 53% | 733% | 357% -

K: Control {dipped/sprayed with water)
B: Treated with dip/spray solution
M At ihe same lime assessed as defect.

Investigations of ducklings
after spray application of the application solution

1. Test Procedure

In a third test series, the outer and inner body sur-
faces of ducklings were treated by the spray method. As in
the above case of the treatment of broilers, lactic acid was
added to the spray solution. The spray solﬁtion was subjec-
ted to mnicrobiological examinations before and after the
treatment of the animals.



‘sections; i.e., 20 animals were SL-treated (treated animals), while 20
control animals were sprayed with water. The tenperature, color, pH val ue,
and water content were neasured and m crobi ol ogi cal, sensorial and

hi st'ol ogi cal exami nations were carried out on the days indicated in Ta- ble
8. Table 8 Exam nations of ducklings aftté@3 treatnent of the skin surfa- ces
with the stock solution containing 1 % by weight of lac- tic acid

Exam nati on Nunber Day of Exam nation [err] 2. Sanple

%ﬁ:t erial fmd Met hOﬁiﬁeﬂﬁégﬂuﬁx&'tb?ﬂ%lw.&bﬁstiﬁlﬁéhl o¢ hy ?Pmllh@%é s.lnalzgftte%rte(rj

e animals were yi pg_ducks at, a sla in of hetween 1.4 an
2.1 kg. Conﬁ&F’&EJPPF!y F R et Yin %%B’?&Fv%‘“ﬁ%@%ﬁeﬁe (Hleﬁgleéi aélsgs?l'gned
to the vari ahdlec2D gomtr®l anivialenwerd epragrid ofithniwatlexBodi es, Storage,
Di sinfec- tion - 24 - The spray solution (SL) consisted of the 1% by

wei ght stock solution containing 1% by weight of lactic acid. Spraying was
effected with a spfle reemperature, Thelopr apHprssiee and §agepacontieats | ow

rate was 6 |elbNnedBdrtdCaRe hAddiciRAral] WRnsdtinl M dlisTivgieiaa
stored in (st3er| g gfast:l:‘c bags |nl refrlgeratgr e;t alr tenperature of +4
[err] nax. G¥AMingfd °8’tshvﬂaa§f= Carrled out on the days indicated in Ta-

ble 8.

Table 8

Examinations of ducklings after treatment of the skin surfa-
ces with the stock solution containing 1 % by weight of lac-

tic aciad
Examination Number Day of Examinalion
Animals/Group (n) i 5 ' 8
Temperature 6 X X X X
Color 6 X X X X
pH Value 6 X X X X
MFF 6 X X
Sensorial 4 X X
Mikrobiological 6 X X
Histological 6 X X

2. Sample Material and Methods

The ducklings were supplied by a poultry slaughterer.
The animals were flying ducks at a slaugthering weight of
between 1.4 and 2.1 kg. Comparability in weight was observed
when the animals were assigned to the various test groups.

Solutions, Treatment of Animal Bodies, Storage, Disinfec-
tion



‘The -chem cal determ nation of the water contents fat free base (MF),

bi ophysi cal and hi stol ogi cal exam nations were carried out in the sane
manner as those of the broilers. For the sensorial exam nation, the
ducklings were deep fried in pairs at +140 [J[err] The preparation tine
was 40 m nutes. The exam nation represent2d -a test for diffe- rences
between pairs. Additionally, it was deci ded whether individual features
woul d have to be assessed as defects in quality. Upon the determ nation of

di fferences or def agies ey @RS M@0 Sk ae | 0y/by Reight
"noder at e" g@%ﬂ‘rfpﬁ{)\: h"™ (3). ,For .stag](rj]%rdl zatjq%}rngéposes,the jesters were.
provi ded wi 1 @@REANINg, e PYriei G o\ AT AF1Y: Tabl e 10
i ncludes features, where the cal culation of the average value had a result
of at least 0.5; i. t I ' e . I ven,by at
| east half of the t slfge{@g F%rgst %\gffﬁe&ra?ﬁ‘g%@o% %%eﬁgr%&ggﬁgént r&g}é’t he
out er and i mpEAY@KEsSIMfecCEas50.8 bar,efhendEldwesratki wass 6vdl/mians sadsa
in the abdogpal I ; re taken and were processed as a
FHif peica WX dpnafifitlg U

pool sanpl e; anpl ing for Sal monel | ae
accurul ati on. - 25 - The nmethods and nedia for detecting the total

g;mbﬁrl of aerobig Srm@t L&ﬂiﬂ@x@ewﬁrlQtoﬁa?egﬁlbqetalﬁjiaéqa@l&@&w ba st ir;h

apnyl ococcl _a . . ur eu as asS 0 a ne e corre- (0] e

or acedur os & TEIEABEEBROT o RELP A | EYRPSEREUER 1% ' € @y W LA iR Sth
day.

The chemical determination of the water contents fat
free base (MFF), biophysical and histological examinations
were carried out in the same manner as those of the broilers.

For the sensorial examination, the ducklings were deep
fried in pairs at +140 °cC. The preparation time was
40 minutes. The examination represented a test for diffe-
rences between pairs. Additionally, it was decided whether
individual features would have to be assessed as defects in
quality. Upon the determination of differences or defects,
the degrees thereof were rated as "low" (1), "moderate" (2)
or *high" (3). For standardization purposes the testers were
provided with an appropriate test scheme.

The total evaluation in Table 10 includes features,
where the calculation of the average value had a result of at
least 0.5; i.e. that the low rating of a feature had been
given by at least half of the testers.

For the determination of the germ content of the outer
and inner body surface, 50 g of leg and chest skin as well as
serosa in the abdominal wall and cloacal area were taken and
were processed as a pool sample; the same was applicable to
sanpling for Salmonellae accumulation.



- The- pH val ue of the spray solution was 2.97 and 3. 06, respectively. The
maxi mum germ contents of the solutions before and after the treatnent of

t he ducklings were 4.8 x [err] CFUm. E coli, coliformgerns, Pseudononas
aer ugi nosa and Entero- cocci were not detectable in 100 nm, and

sul fite-reduci ng spore-form ng anaerobrcdSwere not detectable in 20 m. 3.2
Wat er Contents Fat Free Base (MFF) -Wth respect to the water content on fat
free base (MFF), the pH value of the skin and in the nusculature, the L, a

and b ya:ues fTab|£%8£Fet?8d§BhﬁHtmbﬁi& g@@[dﬁﬂﬁﬁﬁﬂﬁg ﬁKQ,t@ﬂﬂ%thﬂmber ]
sensorial qualit abl e .jhe treate i = s, were equivalent, to_the
control anﬂﬁ€|?é&§5§ﬁw%ﬁ%ﬁ#¥ﬂi&ﬁchrﬁfan#ﬁgtF%ﬁgfﬁéaSE?SBgeeﬁﬁséﬂﬁ%|?E
gerns cont eStaphyflodoraidod $§s eureus dstwelbl asrofdsainbneldbé obrrbe
test groups [ 2 : e t ri aceae and
Staphylocoés 6R§g§%$§ﬁem€%éée%§¥%%e%§ é§§5£1§lh[g§?]8£§ggggsi X [err]
CFU/ g. The average variation of the germcontents between the two groups
was | ess than half a power of ten. g3, -re&urté&n the 8th day, the tota
nunber of aerobic gerns of the control group was between 1.0 x 107 and 2.0
x [err] CFU g. The group of the SL-sprayed animals exhibited | ower germ
contents of from5.2 x [err] to3413sSpriagr Solioms The nunber of

Ent er obacteri aceae on the 8th day in the controls varied between 2.1 X
[err] and 2.8 x [err] CFU g, while in the sprayed animals it was between
3.8 x [err] and 4.The PRrvalwF 9. thahspray solution was 2.97 and 3.06,

respectively.

The maximum germ contents of the solutions before and
after the treatment of the ducklings were 4.8 X 10t CFU/ml.
E. coli, coliform germs, Pseudomonas aeruginosa and Entero-
cocci were not detectable in 100 ml, and sulfite-reducing
spore-forming anaerobica were not detectable in 20 ml.

3.2 Water Contents Fat Free Base (MFF)

With respect to the water content on fat free base
(MFF), the pH value of the skin and in the musculature, the
L, a and b values (Table 9), the weight loss upon deep fry-
ing, and the sensorial quality (Table 10), the treated ani-
mals were equivalent to the control animals.

3.3 Microbiological Examination

The aerobic mesophilic germs contents of the ducklings
on the 1st day varied within all of the test groups from
2.2 x 10% to 1.2 x 10° CFU/g. The Enterobacteriaceae and
Staphylococci counts were between 1.9 x 10> and
8.1 x 102 CFU/g. The average variation of the germ contents
between the two groups was less than half a power of ten.



on the average, the total germ nunber as well as the nunber of

Ent erobact eri aceae was | ower by one power of ten than that of the control
group. In both groups, Staphylococci counts between 1.5 x 103 and 4.6 X
[err] CFU g were determ ned. The ducklings of the first section exhibited a
hi gher infestation W th St aphyl ococc@$ - aur eus (up to 1.1 x 104
CFU/ g) than the ducklings of the 2nd section (2.0 x [err] CFU g as a

maxi munm) . The presence of Salommellae in 50 g of skin was also detected

anl y Ihn thle fi rslt DL 1, sthea?]yp e ﬁ?tétﬁ' nlaﬁaarpe][f a@@%m?d ﬂﬂsStcﬁEl ogy
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n

of the 1st ay of the tes ?n contrast, structural es were
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of the control group. In both groups, Staphylococci counts
between 1.5 x 10> and

4.6 x 10° CFU/g were determined.

The ducklings of the first section exhibited a higher
infestation with Staphylococcus  aureus (up to
1.1 x 1o0? CFU/g) than the ducklings of the 2nd section
(2.0 x 102 CFU/g as a maximum) . The presence of Salomnellae
in 50 g of skin was also detected only in the first section,
i.e. in one animal each per group.

3.4 Histology

Upon histological inspection, the skin of the 1leg
surface as well as that of the lateral abdominal wall of
ducklings when sprayed with the 1% by weight stock solution
containing 1% by weight of lactic acid showed only slight
deviations in structure as compared with comparable control
animals of the 1lst day of the test. 1In contrast, structural
changes were conspicuous in untreated ducklings after a sto-
rage period of 8 days.

Deeper layers of the skin and the hypoderm remained
unaffected by the pre-treatment. Fat cells and musculature
had changed in the same manner in both the test and control
groups after 8 days of storage. The fat vacuoles apeared to



"sol ution containing 1% by weight of lactic acid resulted in a distinct
decrease in the pH value on the first day and, to a m nor degree, on the
second day as well. This effect was essentially nore significant than in
the case of the broi- lers. In spite of the | ow pH value there was no
particul arly enhanced sour odor or taste273T5 Sensorial Exami nation The
sensorial quality, inits total assessnent, of the ducklings was to a smal
degree positively affected by the treatnent. The majority of aninals

al  oned an haweéeawad dp=ed)i Nghé ombecabs &ivrg: ObolidaBids dayd lth&ophaast to
the broilers d%gis eftect.did_not oc&ug O@ it he lsi aaé The surface germ
cont ent aft%ﬁ ﬁaﬁ%rﬁ?yif%?aﬁgpﬁﬁge edBic ﬁvﬁyp?ﬁ ¢y thent. The surface
germcontents of poul- try will have to be subject of greater attention,
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enhanced sour odor or taste.
3.5 Sensorial Examination

The sensorial quality, in its total assessment, of the
ducklings was to a small degree positively affected by the
treatment. The majority of animals allowed an increased
browning to be observed on the 8th day. In contrast to the
broilers, this effect did not occur on the 1st day.

The surface germ content after 8 days of storage was
reduced by the treatment. The surface germ contents of poul-
try will have to be subject of greater attention, since germs
will more readily penetrate into meat due to skin damages
caused by scalding and plucking, so that poultry, in compari-
son to other types of slaughtered animals, will exhibit a
relatively high germ contents under the skin surface.

SL-spraying of ducklings altogether results in an
improved microbiological and sensorial assessment. The sen-~
sorial quality is affected to a lesser degree than that of
broilers.



-terr] Table 10 Sensorial Exam nation of Deep Fried Ducklings [err] CLA
I MS 1. An agent for enhancing the keeping quality of bodies of

sl aughtered animals and of parts of bodies of slaughtered aninals
conprising an aqueous solution of (a) fromO0.1 to 5.0% by wei ght of a stock
conposition of active ingredients which 88nprises, as con- stituents, at

| east one sugar, at |east one in- organic phosphate, at |east one conpound
sel ected fromascorbic acid or isoascorbic acid or the inorganic salts
thereof, citric acid, sorbic acid or ngaglg es thereof, and (b) fromO0.1 to
5.0% by wei ght of an activator selec- ted fromacetic, lactic, adipic and
fumaric acids, each relative to the total anmount of the aqueous solu- tion.
2. mﬁﬁfagmeaduemmﬁqg duskdlings trestedawithi tbe spraasoilntion
addi ti onal | yhgoghai Eénﬁfal %Hi&n{all%r Xn”%hﬁbi‘al ?Ha{}giﬁé afd /h¥8%: cdntent

The agent according to clains or aracteri- zed In that the stocE
conposi ti onfaf ﬁgﬁﬁvbaﬁﬁgK@FFﬂlents is conposed of from40 to 70 parts by
wei ght of sugar, from 15 to 35 parts by wei ght of organic

Difference {Trealed Animals - Control}

isl Day 2nd Day 4ih Day Bth Day

4 -0.24 -0.63 ~(.37 -0.45

Color p 10,65 ~0.06 ~046 +0.36

b +0.66 +1.08 +0.48 +0.82

Skin -2.08' -0.60' ~0.16 -0.17

piValue | oy oo Musculature 0.00 +0.08 +0.05 ~0.03

MFF (%) +1.2 ~0.3

significant {p < 0.05)
Table 10
Sensorial Examination of Deep Fried Ducklings
2nd Day 8th Day

K B X B

Skin Color darker 4

0Odor and Tasle fishy/oily M ¥
Preference 17.1% 37.1% 18.2% 30.3%

K Control {sprayed with water)
B: Trealed with spray solulion
M: Assessed as defect



phosphate, and fromO0.5 to 10 parts by weight of the conpound sel ected from
ascorbic acid or isoascorbic acid or the organic salts thereof, citric

aci-d, sorbic-acid-or mxtures thereof. 4. TE@ agent _according to
claim3, charactgrized in that the stock conpositio {Qﬁﬁﬁ§m¢yﬁHh§gﬁfﬂlents
addi - Thi s itgdaced - 36~ 22 -tional |y cont gepgabegm O. 1{jto 3
parts by weigh 5 Lycerlde 5. Thd ateot-eh=Ag—t
claim4, chara t the stock conposition of active |ngred|ents

i s conposed of 49.1 parts by weight of dextrose, 9.5 parts by wei ght of
ol i gosaccharides, 5.1 parts by weight of maltose, 3.9 parts by wei ght of
mal totriose, 23.0 parts by weight of sodiumtripol yphosphate, 2.9 parts by

wei ght of potassi um pol ynet a- phosphﬂLE+A219Mparts by wei ght of
tetrapot assi um di phospha- te, 2.5 parts by weight of ascorbic acid, 0.5

parts by weight of citric aC|d 0.5 parts by weight of acetoglycerldes 6.
Use of the adent as def |%d39ﬁn§nf°§'nee@iam@oghél Jesping oqgafdty of

enhanci ng the keepiguii@inl ot Ysld@ghterédJanfha$8aRhli bY] pRrtod e idwdy
parts Of of slaughtered animals comprising an aqueous solution
of
(a) from 0.1 to 5.0% by weight of a stock composition
of active ingredients which comprises, as con-
stituents, at least one sugar, at least one in-
organic phosphate, at least one compound selected
from ascorbic acid or isoascorbic acid or the
inorganic salts thereof, citric acid, sorbic acid
or mixtures thereof, and
(b) from 0.1 to 5.0% by weight of an activator selec-

ted from acetic, lactic, adipic and fumaric

acids,
each relative to the total amount of the aqueous solu-
tion.
2. The agent according to claim 1, characterized in

that it additionally contains (c) auxiliary materials
and/or additives.

3. The agent according to claims 1 or 2, characteri-
zed in that the stock composition of active ingre-
dients is composed of from 40 to 70 parts by weight of
sugar, from 15 to 35 parts by weight of organic
phosphate, and from 0.5 to 10 parts by weight of the
compound selected from ascorbic acid or isocascorbic
acid or the organic salts thereof, citric acid, sorbic
acid or mixtures thereof.

4. The agent according to claim 3, characterized in
that the stock composition of active ingredients addi-
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The agent according to claim 4, characterized in

5.
that the stock composition of active ingredients is
composed of

49.1 parts by weight of dextrose,

9.5 parts by weight of oligosaccharides,

5.1 parts by weight of maltose,

3.9 parts by weight of maltotriose,
23.0 parts by weight of sodium tripolyphosphate,

2.9 parts by weight of potassium polymeta-

~ phosphate,
2.9 parts by weight of tetrapotassium diphospha-
te,

2.5 parts by weight of ascorbic acid,

0.5 parts by weight of citric acid,

0.5 parts by weight of acetoglycerides.

6. Use of the agent as defined in any one or more of
claims 1 to 5 for enhancing the keeping quality [redu-
cing perishability] of bodies or body parts of
slaughtered animals by post-mortal external applica-
tion or post-mortal intravascular injection.

7. Use according to claim 6 for enhancing the kee-
ping quality of bodies or body parts of monogastric
animals, animals with cellulose digestion in the ru-
men, poultry, edible fish or of minced beef, veal,
pork and poultry meat.

8. Use of the agent as defined in any one or more of

claims 1 to 5 for enhancing the keeping guality of
Hamburger patties.
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