SIMULTANEOUS DETERMINATION OF CONSTITUENTS OF MEATS AND MEAT PRODUCTS ON ONE SAMPLE

GYURGY SELMECI, FERENC CSEH, LASZLO NOVE
County Institute for Food Inspection and Chemical Analysis, Szeged, Hungary

ot
Further improvement in the quality of meats and meat products is fundamentallY :e

mined by the results of the acceleration in meat research during the 1970-s. Besides y8
classical parameters for the biological value of meats and meat products, it is nowad? co”
indispensable to know the meat protein content, the relative connective tissue profei"faV
tent, the PER value, the foreign water content, the Feder number, the P number and t P
protein ratio /1/, e 07,
Various automatic equipment and procedures are available for the serial enaleiHSH%
meat products. However, the rapid introduction of expensive automatic procedures an rlYﬂ
mentation in almost half a million low-capacity meat plants is not probable, particulioo,ﬂ
the developing countries. Taking into consideration the demands of such small plantsditiong
set out to develop a manual anagyeia procedure which would satisfy the following c°"b ol¢’
/1/ it should permit the simultaneous analysis of the meat components on one sample dure
mentary analytical means; /2/ the procedure should be relatively fast; /3/ the proce eat?
should not be expensive; /4/ the procedure should allow the full quality control of ¥
and meat products at an up=-to-date level. 0 ats’
It has been demonstrated by Kérmendy et al. /2/ that, when heated at 180 C. me
meat products undergo dehydration within 20 minutes. We carried out experiments tO Prfat
that heating at 180°C does not cause fat or protein decomposition. Measurement of th n
content was begun with liquid-liquid extraction: aqueous hydrochloric acid solutioﬂ,gergﬂ’
sulphuric acid solution was used with and without a tin /II/ chloride catalyst to 1i xtre
the fats. The excellent, non-toxic fat solvent tetrachloroethylene was employed for °u1wh,
tion, As control, the Weybull-Stoldt procedure was utilized /3/. The experimental res 1d‘
are listed in Table 1, It can ge stated that in none of the measurement alternative® _“¢phf
preliminary dehydration at 180 C cause a significant difference in the fat content® g F
samples as compered to the control. At the reliability level P = 0,05, the calculat®
values were lower in all experimental modes than the tabulated F values. chmﬁ&
These aqueous mineral acid solutions were delibarately chosen for the study Oft ofér
in the fat content: after hydrolysis for about 15 hours, the 4=hydroxyprolins conteﬁcmmﬂ
sample can be determined on the defatted aqueous acidid solution, and from this the umﬁlﬂﬁ
ive tissue protein content of the meat or meat product can be calculated /8/, Subsed tid
the samples were hydrolyzed only with 30 % sulphuric acid solution in the presence® °t t@y‘
chloride as catalyst., The meat protein content, the connective tissue protein contel ’ggi® |
calcium and the total phosphorus contents were determined on aliquots of the defatt® m%\
solution, d 8t ¢
Table 2 shows the meat protein contents of meats and meat products dehydrat® _ghﬂy
These cgntents were determined with ®irconium/IV/ oxide catalysis /9/. It may be 8@ ,aw,
the 180°C dehydration did not cause any protein loss; the difference of the variou® 5%;
ment series from one another is not significant, and the calculated F values are c ﬂ ‘
reliability level of p = 0,05 than the tabulated F values. For determination of the o W
content, we also set out from the defatted acidic solution. Decomposition was achlevrl vi#
zirconium/IV/ oxide as catalyst, and the calcium determined on the resulting soluti® ¢
knownmethod. d 8
For total phosphorus content determination, an aliquot of the defatted acidiric
was decomposed with selenium-mixture catalysator. Phosphorus was measured colorimet
on the resulting solution, with ammonium molybdate - metavanadate. i 5cirr
The connective tissue protein content was determined on the residual defatt® PTL
solution from which the aliquote had been taken for protein, 8alciu- and phosphorusiaa°1ﬂ‘
ments. Hydrolysis was continued for a further 15 hours at 105°C., The use of sulphuf*  dn
allows both the fat liberation and the hydrolysis to be performed without danger in Tt
oven, The 4-hydroxypreline content of the hydrolyzate was measured colorimetrically’
p~dime thylaminobenzaldehyde as reagent.

)

The course of the simultaneous analyeis: oc;ﬂ
/1/ Dehydration 180
B g accurately weighed sample of homogenized meat or meat product is heated af
a Petri dish in a drying oven., After cooling, it is reweighed. /
g ’
G =G [
Water content /X/ = 1l loo; G: mass of sample taken /g/; Gyt mass of dried sanp’
/2/ Fat content determination o fl”ti"w

The dehydrated sample is washed with a little 30% sulphuric acid in a 250 opafxﬂa
Further 30% aquhuric acid is added so that a total of 50 ca® is used. Before thes® aﬂlﬂﬂ‘
1 g SnCl,.H_O is dissolved in the 50 cx' 30% sulphuric acid. The acidi¢ solution is contind |
for lo mfnufes, and loo c» tetrachloroethylene is then added at 60 C, Refluxing 1° 9r¢;¢"
under stirring for lo minutes. After cooling, the two phases are separated in a 9ggva’ 1
funnel: the lower, solvent phase is run off into a 200 c»® volumetric flask, The 2 eto“
tion is repeated with 95 cs* tetrachloroethylene, the extracts are combined, and th' ehf
volume is made up to 200 c#® with tetrachloroethylene. 20 ca® aliquots are taken froxhauﬂ
resulting stock solution, After drying under an infrared %a-p with the use of an ©

the residual material is dried to weight constancy at lo5 C,
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lo/G.=G

: eontent/%/ -h__::_l__Ei loo; G,:mass of Petri dish+fat/g/; G imass of Petri dish/g/:
Rt G climass of sample before drying®/g/.

~22; protei ntent determination
:‘1 o 'NE :q:egugoacidio phase obtained in point 2 is placed in d13/250 .: beiaketr a/nth:)eil‘eod

o+ ted /ca. lo minutes/, -
U C unty 11 amount of residual solvent has evapora
‘“§N11° thei :Z:h::ainto a loo c#® volumetric flask, and the volume is made up to loo cm

Kjo1¢ 0% sul h id., 20 c#® of the resulting stock solution is pipetted into a 250 c#’
ldGhl flagkfr::da:xactly 30 cw* concentrated sulphuric acid, lo g K,SO,, 0.6 g CusoéiSHZO
Mui' 9 ZrO_ are added. The solution is boiled until it becomes cleéir, when it is p te ]
. reen.2The decomposition time is 15-40 minutes, depending on the protein content o
le,
the The c) ti is washed into a 200 ca® volumetric flask, the volume is made up to
W1th°:;t:gfuangnth: quantity of ammonia formed from a 20 ca’ aliquot is determined
Arnas-Wagner apparatus.

SE;EE£1V p d ination
e tissue protein content determina _
n point 3 is hea
adﬁt 8,residua ) rom the aqueous ac stock solution preparad in p

S o is convenient to leave it to stand overnight in a drying oven
Wy C./ $h:°;y£5023:;:e {:twashed into a 200 cw volumetric flask, and the volume 1sdmade
) Qﬁgfdistilled water. The resulting solution 1ehf11;er:dt;hrou ztioxlggegrzzé;:rtgn4 —

th ed into a beaker, The pH o e 80
NaoH. a:dfi%;:a:: ;s'gtgegfl N NaOH solution. The neutralized solution is washed 1nt? a
lh“Ep Volumetric flask, and the volume is made up with distilled water. After standing gr
m‘fr &t room teuperatdre, the Sn/OH/ precipitate separating out is filtered off, 2 c#’ 0
%1w}ltr°te is transferred to a teat-gube, 1 ce® Chloramine-T solution is added /l.40 g
0 oqiine~T jg dissolved in a mixture of 25 ce® distilled water and 25 ce® n=propanol inla .
aﬁﬂ Volumetric flask, and the volume is made up with citrate.acetate buffer/, thelso ution
B ‘ia ®n and left to stand for 20 minutes at room temperature. Next, 1 ca' of thg co ggr;‘
Qx Feagent solution is added /lo g p-dime thylaminobenzaldehyde is dissolved in =N
Dy qusoug perchloric acid golution, and 65 c#* isopropanol is added/. After being shaken,
w Pers . Ur® ig heated in a 60 C water-bath for 30 minutes, and after cooling, coroli:etrz
uhtifor‘ed at 560 nm., Evaluation is made by comparison to the concentrations of g inovsv -
tlullon Series, Preparation of calibration curve: 50 mg hydoxyproline is dissolve ’ n g
$°v01° water containing 1 ce® 0.1 N hydrochloric acid in a loo c»’ volumetric flask, an
Jh“.lun° is made up with distilled water. 5 ca* of this hydroxyproline stock solutigntis
r‘tr O 500 ca* with distilled water. lo, 20, 30, 40 and 60 ca® aliquots of this :o ution
Q“'ian°f°rred to loo ce® volumetric flasks, and the volumes made up with distille wgter,
§h°ra taken from each of these diluted solutions, oxidized for 20 minutes with 1 cm
Mop"in and 1 c#® colour-forming reagent solution is added to the nixtu;e;nad
m;mo :. ®Pt in a 60°C waterbath for 30 minutes. In this case too colorimetry is perfo

s, Sales®
7 ot:l““ content determination /lo/
\“-E_2§Q,orus content determination

N 4 d mination /see point 2/ is used
ty, d ® aqueous acidid solution obtained after fat deter
d:";:,r'ination of the total phosphorus content., 20 ca' of the loo c»' defatted stock solu-

taga;. POint ansferred to a 250 c»® Kjeldahl flask. In turn, lo g K,SO,, 0,5 g Se=-

ﬁHQ:talyst /Seféiizh:;g,‘Morck/ and 20 ce® concentrated sulphuric acid are aadeé to tgo 80=
‘1emf3 ®lling is continued until the solution clears. The decomposition time vari:s o;wan
W 190 Mlnutes depending on the protein content of the sample. After cooling, the eozu- o
‘Q“'et HUlyuteq to 200 ca® with distilled water. 5 ca® of the solution is pipetted into ah gc $
qiladr ¢ flask, and 2.5 c» phosphorus reagent is added /20 g smmonium molybdate tetr: Yy ::
%‘H41183°1V9d in 400 ca® distilled water, a solution of 1 g ammonium -otavanadat; in 100. -
'h:°1go°.8t°r is added, followed by l4o c=’ cong;n;rated nitr:ct::i:ingg.tgz ::a::: fgr io
)t ca'/, de up with distilled water, an E
.hW‘:t°" a éatIt:b::%gn;htspz:-;hogua content of the solution is determined colorimetri

lution,

Y 9 nm, ltaneously with the colorimetry of a comparative so )
Reay Table 3 ;i::e ::: relete of analysis according to points 1-6 of pork, beef, separa
N * 88usage types and Belogna sausage.

lytical met=

W% Way By 831 edure detailed in points 1-6, a rapid ana

0:‘an;ldQVelozzﬁif%ﬁ:t:g:.:zt:hgsp:ggs; /1/ Sampling, preparation of homogenizate, :;1321230

ut“w pe. /2/ Deﬂydration at 180 C., /3/ Reweighing, calculation of water cont:n:. éntainin

&/ﬁet I‘idue with 2o-fold volume of tetrachloroethzl:ne forlizn:iggt;:;ozh;oral:; ninutes?
Swey, eCanted off, and the dry residue is freed from so e A

X Shin : f fat content, meat protein and mineral matter .

LTS C°rr2ét§:ic::2:§g: :or calculation of protein contents: pork ;;°t300953 beef meat:
Parated meat /pork/: 0,87; sausages: ©,82; Bologna sausage: ¢,88,
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Table 1. Determination of fat contents of meats and meat preducts dehidrated at 1890 c

Stegeman~ IS0 Wyler Méhler= contro}
Stalder Volley
/e/ /o/ /e/ /47 /°/ S
F a ¢t ¢ o n t e n t % g0’ ‘
Mean S.D. Mean S.D. Mean S.D, Mean S.D. Mean 16
Pork 0.°

/Musc.leng.dor« 1,733 0,127 1,743 0,061 1,723 o0,031 1,787 o,060 1,713

B84/

/§!7c.long.dor-

Separated meat 697
/Fgo- mixed pig 46,247 0,131 46,700 0,175 46,600 0,306 46,733 0,123 46,

7 ,640 0,044 7,673 0,080 7,570 0,046 7 670 o,040 7,717

bones/ oﬂﬂ
Sausage I, 34,163 0,126 34,183 0,170 34,440 0,233 34,360 0,176 34,530 .
05

(1]
Sausage I1I, 46,063 0,122 45,933 0,085 45,957 0,156 45,987 0,163 46,033 ﬂ5

Bologna sausage 21,233 0,215 21,177 o,160 21,320 0,125 21,070 0,066 21,400

/8/ 4 g homogenizate, loo c»® 6 N HCl /4/

/b/ 4 g homogenizate, loo c® 5 N HCl, 1,56 g Sncl2 o H20 /5/
/c/ 4 g homogenizate, 30 c® 30 % sto4 /6/

/d/ lo g homogenizate, loo c# 30 % H2304. 2 g Sncl2 o 2H20 /?/
/e/ control, Weybull - Stoldt procedure /3/

Table 2, Determination of meat protein contents of meats and meat products
dehidrated at 180°C

Ie 1I, 1I1.

Meat protein content %

Mean S.D, Mean S$.D. Mean S;:
;:::c.long.doroi/ 21,863 0,081 21,880 0,036 21,907 "91
3;::°. long.dorei/ 20,117 0,040 20,140 ©,066 20,193 °'°ﬂ
32?3;‘::3.5';§g bsnes 11,137 0,112 11,197 0,076 11,163 ,,o7ﬁ
Sausage I, 16,627 0,126 16,240 0,079 16,263 °':oa
Sausage II. 26,437 0,074 26,370 0,122 25,513 . .
Bologna sausage 9,050 0,089 9,080 0,070 9,080 0:f

I. dehidrated sample Zro, catalysis
IT. not dehidrated sample Zro, catalysis /control/ /9/
III. not dehidrated sample Cuso, catalysis /control/ /9/
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Ta
ble 3. Analysis of meats and meat products on one sample

Pork Beef Separ
/Musc.long./Musc.long. .Ei.ZESZZ Seusage I, Sausage II. g:t:g;:
dorsi/ dorsi/ bones/
htq Tl BITo Yy ITs: ‘L. IX. %o 1I. I. II.. I . II.
" " content /%/ 74,37 74,48 70,2 69,9643,l0 43,25 45,16 45,24 23,12 22,61 64,6365,00
at
Content 7%/ 1,79 1,71 7,67 7,7246,73 46,70 34,36 34,63 45,98 46,03 21,07 21,40
L'
t
Cang Protein contenty 21,86 21,88 20,12 20,1411,14 11,20 16,53 16,24 25,44 26,37 9,05 9,08
chi
frotey, Ve tissue 1,15 1,20 2,80 2,76 2,16 2,21 4,35 4,20 5,90 6,00 1,4 1,40

8ar . Content %/
r%&
? 85'&9,,388!205 20,71 20,68 17,3217,39 8,98 8,99 11,98 12,04 19,64 19,37 7,65 7,68

otein /%/
gﬁ B 8?9!8c53X?0nt 5,26 65,48 13,®213,65619,39 19,73 26,32 25,86 23,19 23,66 15,4715,42

i i Number 3,40 3,40 3,50 3,47 3,87 3,86 2,73 2,79 0,91 0,89 7,4 7,16
F‘ 9 water content § - - BT A o - - - - - 28,4328,68
"~pr°t°1n index 0,08 0,08 0,38 0,38 4,19 4,17 2,08 2,13 1,81 1,81 2,33 2,36
Cn"'b"‘ 2,30 2,3 2,28 2,28 = - 2,50 2,54 2,26 2,26 4,00 4,04
I°a;ut.nt Ve 94 0,02 0,02 0,01 0,0l 0,08 ©,09 0,04 0,04 0,06 0,06 90,02 0,02
I"& /§9°lphoru. con= 5,22 0,22 0,20 0,20 = - 0,18 0,18 0,26 0,26 0, 0,16

.

si'Ultnneoue procedure /mean values, n = 3/

Controy /mean volues, n = 3/ analyzed on separate samples, without dehidration
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