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Determination of ash content in meat products

DANY PERBZ and GUSTAVO ANDUJAR

Pood Industry Research Institute, Havana, Cuba

The ISO and AOAC methods for ash determination in meat and meat products are compared with the method
approved for the Cuban meat industry and a fourth method using a glycerol-ethanol mixture for hastening
the combustion.

Samples of several meat products were simultaneously analyzed using the folwr methods. Their precision
(2s) and repeatability (2sVZ) vere evaluated, and recovery tests vere carried out spiking the samples
vith NaCl. i

The I80 method gave significantly higher results (P<0,01). Its recoveries did not differ significantly,
at the 5X level, from those achieved by the ADAC and glycerol-ethanol methods. The method approved for
industry gave significantly lower results and recoveries (P¢0,01), due to the excessively high ashing
temperature (650°c). Other significant differences amongst methods vere probably due tollosses of mate-
rial caused by inflammation of the samples,

All four methods exhibited good precision and repeatability. The differences found, although significant,
Vere rather small in all cases, swunting to only 1,5 -« 4 X of the ash content.

T™e adoption of the 180 method is recommended,

Bestimmung des Aschegehalts in Fleischprodukten

DANY PEREZ und GUSTAVO ANDUJAR

Institut f£tr Forschung der Lebensmittelindustrie, Havanna, Kuba

In dieser Arbeit wurden die Methoden IS0 und AOAC mit der Standardmethode fitr die Fleischindustrie Xubas
und einer Methode, die auf der Zugabe einer l'ischung von Glyzerin-Ethanol zur Probe basiert, die das
Verfahren beschleunigt, verglichen.

Die Proben verschiedener Fleischprodukte wurden auch gleichzeitig mit den vier Methoden analysiert.
Ausserdem wurden die Pr¥zision (2s) und die Wiederholbarkeit (2sVZ) der Methoden ausgevertet und Versuche
zur Viedergewimmung durch Addition von NaCl gzu den Proben durchgeftihrt.

Die ISO Methode ergab hihere signifikante Verte im Vergleich zu den anderen (P<0,01) und ihre Wiederge-
vinnungsverte zeigten keine signifikanten Unterschiede mit denen, die bei der mAG—Hethodé und bei der
Mischung Glyzerin-Ethanol gewonnen wurden. Die Irrtumswahrscheinlichkeit betrug 5X. Die in der Industrie
Standardisierte Methode ergab Resultate und Wiedergewinnungsverte, die signifikant niedrig wvaren, im
Vergleich zu den anderen (P<0,01), vas der vorgeschlagenen hohen Veraschungstemperatur (650°C) zugeschrie-
ben wird. Andere signifikante Unterschiede der Resultate sind wahrscheinlich durch Materialverschleppung

bei der Entflanmung der Proben verursacht worden.

Die vier verglichenen lethoden zeigten gute Prizision und VWiederholbarkeit. Die gefundenen Differenzen,
wenn auch siqnifikant, waren in allen FH¥llen gering und lagen gvischen 1,5 und 4 % des Aschegehalts.

Es wurde die Aufnahne der ISO-lethode vorgeschlagen.
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Determination du contenu de cendres dans les produits de viande

DANY PEREZ et GUSTAVO ANDUJAR

Institut de la Recherche pour 1'Industrie Alimentaire, La Havanne, Cuba

On compare dans ce travail les méthodes de ISO et AOAC pour la détermination du contenu de cendres dans
la viande et les produits de viande, avec la méthode normalisée pour 1'Industrie de la Viande 2 Cuba,

et une méthode basée sur 1'addition d'un mélange glycérine-ethanol pour accélérer le procédé,

On a analysé, en meme temps, des échantillons de différents produits de viande par les quatre méthodes.
On a evalué aussi la précision (2s) et la répétibilité (2sV2) des mémes, et on a fait des essais de re-

cuperation ajoutant NaCl aux échantillons.

La méthode IS0 a apporté des résultats significativement plus hautes (P<0,01). Ses recuperations ne

different significativement pas, au niveau du 5 ¥, des obtenus par les mé&thodes de AOAC et de mélange
glycerine-ethanol. La méthode normelisée dans 1'Industrie a donnde des résultats et recuperations sig-
nificativement plus bas (P€0,01) que ceux du reste des méthodes, ce qui est attribué a la temperature
d'incineration excessivement haute (650”C9. Autres differences significatives entre resultats peuvent

s'expliquer probablement par le tralnement du matériel par inflammation de l'échantillon.

Les quatre méthodes comparées ont donn& bonne precision et repetibilité. Les differences trouvées,
quoique significatives, ont &té dans tous les cas plus bien petites, representant 1,5 - 4 ¥ du conterm

de cendres.

On recommande 1'adoption du méthode 150.

O;;gegegerme CONOPRAHAA BONH B MACHHX NMDQAVKTEX

JAHH NEPE8 m TYCTABO AHJIYXAP
HecnenoBarensckuit mEcTATYT numeBo#t mpomumaerHocTH, ['aBara,Kyca.

B srolt paGore cpaBamBanTCA MeTOZH ISO g AOAC cO CTEBHZAPTHHM METOAOM XA MACHO# mpo—
MumaeHHOCTH KyOH ® MeTOZOM, OCHOBAHHHM HA NMPUMOHEHMN CMOCH I'INNEPWH-BTAHOJNA C LONBHD
JCRODEHUA NPONBCCa.

ARSNUBWPOBAEH OXHOBPOMOHHO DASHHE MACHHE NMPOAYKTH N0 BHNOYKASAHHHM MeToA8M, Kpome To-
I'0 ONSHWPASTCH X TowHOC?s / 2G / ®m moBropoHocts /26 V'2/. laa woro, wrody Boo=
CTAHOBXTH 0CTATOK Xo0aBAAeTCA B o0pasuy Nacl,

JlanRHe, NONYYGHHHE NO METOAYy ISO , OHiM BHAaumTensHO BHme /P £ 0,01/, vyem mo ocTENBEHM
MeTOZSM, 8 PESyABTATH OCTATKOB HEBHAUNTENHHO OTAMYANTCA HA ypOBHe 5% 0T 0CTATROB, N0-
Ty4eHHEHe 1o Meroxy AOAC W cMecy rawnepWr-pTaHoN8, PesyisTarH, NONYYOHHEHS NO CTAHAADT-
HOMY METOZy B MAcHO# npomumnenHocTH, Ouin sHaunrensHo muxe /P £ 0,0I/ pesynsraros, Mo~
XYYGHHHX N0 OCTANBHHM METOZAM, UTO MOXHO OTHOCTHM 88 CuU&T npexnaraeMoit reuneparTypH CEA-
Tr8HEAA, KOTODEA YPOEBMBDHO BHCOKAEA /650°C/. Jlpyrre 8HAUWTENHHHE DABJNMYAA MOXAY pPeBYIb~
TATAMA MOXHO BODOATHO OCBACHWTE yTpaToi MarTepuana npy BOCNIAMSHEHHWH 0fpasna.

Bece ueTHPe CpABHMBAGMHX METOXA MOKABHBADT XOPONYD TOYEOCTH W MOBTODPHOCTH, HallnenHHS
pasiWuns, H CMOTDA HA CBOD BHAYNTENBHOCTH, OHJAW BD BCOX CNyYafXx, INABHNM 00pasoM, HAS”
KWME, B npegene 1,5 = 4% OT COZGPREHUA BOJNH,

PexoMeRZYeTCR np MEHeHuwe merToxa IS0
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Deternination of ash content in meat

DANY PEREZ and GUSTAVO ANDUJAR

Food Industry Research Institute, Havana, Cuba

Introduction

The "ash" of meat products may be defined as the inorganic residue remainina after the combustion of the sample
in the presence of air at atmospheric pressure. It is composed of the mineral constituents of the sample in the
form of oxides, sulphates, phosphates, silicates and chlorides, the proportions of which depend on the initial

composition of the sample and the ashing conditions.

llethods for ash determination in meat and meat products are generally based on the dr ying and charring of the
sample followed by its combustion until wvhite or light gray ashes are obtained. There ar: differences, thou h,
amngst the various recommended methods, as to charring procedure, ashing temperature and whether or not to add
reagents in order to hasten the combustions Modifications of this sort are present in the IS0 (1978) and

AOAC (1970) methods, a method described by Lees (1971) and the method approved for the Cuban neat industiry

(Cuba, 1969). These and many other such modifications have been revieved by Joslvn (1970).

In this paper the above mentioned methods are compared in order to chcose the most snitable one from the stand

point of speed, accuracy and reliability.

llaterial and methods

Sample preparation: Samples weighing more than 250 g each vere passed three times through a meat grinder provid-
ed with a 3 mm plate, thoroughly mixing after each operation. Homogeneized sarples were stored in comoletely

£illed, tightly closed bottles, at about -‘IBOC, until used.

IS0 method (1978)s In this, as in cvery other method, enpty dishes were heated in the nuffle furnace at the
tenperature prescribed in each case, for about 20 minutes, and weighed to 10,1 m7, after cooling in a desic-
Cator.

About 5 g of the sample are weighed into the dish to the nearest 0,1 mg. 1 ml 153 (r-yv) magnesium acetate
solution, the residue of which after ashing is known to *0,1 mg, is pipettcd in, spreading it as 1 1iformly as
possible over the sample. The dish is kept over a steam bath for 30 minutes, and the sample is charred on a

(8] O a > -~ =
)‘Eiltinq platc or low flame. It is then placed in the mffle Murnace, at 550 -=60U C, for not less than 30 minutes,

Cooled in a desiccator and weighed to 20,1 ng. ashing procedure is repeated mtil two snccessive weiqnings

do not differ by more than 1 mg.
AOAC mathod (AOAC,1‘)"0)I A5 g to 10 g sample is weighed to the nearest 1 mg, and dricd by putting the
Over a boiling water bath. A few drops of vegetable 0il are added, and the dish is qently 1ted over a low
! 0 : ! .
flane or under IR lamp until frothing ceases. Ashing is carried out at 525 °C until vhite ashes are obtained.
The dish is weighed to 0,1 mg, the ashes moistened vith a few drops of water, dried over steam bath or heatin

Plate, and muffled again, until constant weight is attained.

Lees' jnethod (Lees,1971)1 A 5 g sample is weighed to the nearest 1 mg, and dried over a steam bathe 1 ml of an
Sthanol-glycerol 50% (V/V) solution is added, and the sample is then charred over a lovw Punsen fane, followed
by ashing at 5500—57000 for 1 hour. The ashing phase is repeated wntil constant wveight is attained.

A

Standard method for the Cuban meat industry (Cuba,1969): A 5 g sample is weighed Into o pore lain crucible an
Charred on a hcating plate. Ashing is performed at 650°C for 2 hours, after vhich the dish 2 coolnd in a
de:‘.icc‘\tor and weighed.

)’ 1 i Ty i acz1y) < W Pote D Y :
15 samples of 5 different products were analyzed by each method, in du cate. Results vere wred by

QMalysis of variance. An additional comparison was carriced out with 1¢ replicate cnalyses by cach metiiod on

POrtions of the same samples These results were alco compared by analysis of variince, and from them the




reinic (28) ar
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+ 1 re Tuat mnal of vari
e
} 1 Tc t for cach method pYY uct are
shovn in Table 1. The corrasy malysis
f variance, swmnarized in Talle 2, shows a

ighly if t difference amongst methods

as well as amongst samples (P((},UO‘)). The
reasor for the later are obvious, since

es of products varying widely in ash
content were analyzed. Table 3 presents the
results of the comparison of the 4 methods
by means of Duncan's mmiltiple rance test
(Duncan,1955). The 180 method guve signifi-

cantly higher results (P<0,01) than the

rest of the methods.

Table 4 shows the mean values and

measures
of variation -~ standard drzviavion(:), coef~

ficient of variation (100s,/X), precision

(2s), and repcatability (2sVZ) - of the ro-
sults of 10 replicate analyses by the four

nethods on portions of the same sample. All

methods exhibited a low variation of results,
the cocfficient of variation being about 1% or
less, and conscquently, good precision and re-

peatability.

No significant differences were found arongst
variances, according to Fisher's "§" test. The
analysis of variance, swmarized in Table 5,
again established significant difference
arongst methods (P< 0,001). Duncan's test (Ta-
verified that the IS0 method gives sig-
nificantly higher results (p<0,01), but also
showed a significant difference betwwen the
industrial standard method and the other three,
results of the former being significantly

lower (P<0,01).

The analysis of varisnce of the results of the

recovery test is shown in Table 7. A signifi-
Cant difference was

(p<0,01) , pu

found amongst methods

Icon's test showing that the
significonce is due to the lower results
(P<€0,01) given

method (Table 8).

by the industrial standard

Ashing temperature plays an essential role in
2 O
this event. Temperatures above 600°C cause

volatilization losses of various minerals

Table 1.= lean
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e thod were evaluated,
prodiw:te, the percentaqe recovery of the four methods wan det-
o 3 of a 10% ( -v/v) HaCl solution of exactly known concentl

ash content for each product and method.

'y t (2)
Froduct 150 T I3 Std.
Ham sau-age 6 4,56 4,11 1,34 4,30
Smoked =houlders 2 5,03 5,00 1,90 0
Smoked loins 3 6448 6420 6429 Gy 31
Ham 1 2,81 2,76 §.72 2472
"Jamonada™ 3 1910 4,03 4,05 4,12
liean results 4,80 4,68 4,64 4466
Tablr 2.~ Anal is of variance of ash content of 15 samples.
Degracs of 4
3 J‘”f“"‘ Jalue
lictiiods : 3 0,07119 By xnN
Samples 58,6617 14 4,1916 400,5%*
Error 42 0,00872+ -
Total 59,2616 59 - -

®¥x P<L 0,001

Table 3.~ Dincan's test of mean values of ash content.
Yean
Hethod  Result
a
180 4480
AOAC 4,68°
Lees 4.(»4b
I
IAS Std. 4,66

- Mean values without common letters differ at P< 0,01

Table 44- Mean values and neasures of variation of 10 re~
plicate analyses of the same sample.

¥ethod Is0 ADAC Lecs  1AS Stde
No. of replicates (n) 10 10 10 10
Kean value (%) 2,228 2,195 2,184 2,138
Standard deviation (s) 0,0199 0,0158 0,0227 0,0187
€+ of variation(100s/%) 0,89 0,72% 1,04% 0,87%
Precision (2s) 0,040 0,032 0,045 0,037
Repeatability (2sV2) 0,056 0,045 0,064 0,053

Table 5.~ Analysis of variance of the results sumarized in

Table 4.
Source of Sum of Dearees of lean 4
Variation Squares Freedom Square Value
Me thods 0,04153 3 0,01304 36, 61%**
Error 0,01361 36 0,000378 -
Total 0,05514 39 - -

%% P< 0,001
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o
15 at 650°C, Table 6.~ Durcan's test for nean values

(Jns‘lm,1‘)’/0). This accounts for the fact that

the industrial stanlard method, as!
) T
gives lower rccoveries than the other methods FRvabteotan - Table 4.

using ashimg tcrperaturas of 600°C and below. Yethed ?.w\pt
o Al
Although the AOAC and Lees' methods gave good 150 2.",2
Pecoveries, their results for ash content were ?“‘““ :';;b
Leen A
lover than those of the IS0 method (Table 3). IAS Stde  2,14°

This proves that losses arc not due in this aibic
0
'7*" Mean values vithout coimon letters

Case to wolatilization, but to some other me- liffer at P 0,01
o - € e

Chanism, probably mechanical. Thus, in the AOAC

Method, the sample is not totally charred prior Table 7.~ Analysis of variancc of recovery test results,
™ ashing, so that during the first phase of Source of Sun _of Degrres of Fean F
the combustion this might proceed too rapidly. Yarlation e Excedon Square  Value
e Metliods 64,145 3 21,3462 10,014 %

in 1, ' hand, at the begi » 6

lLees' method, on the other hand, a X L 251455 12 20121 4
ning of the charring operation, the alcohol pre= Total 89,600 15 - b
'ent bursts into flames, and this also may # < 0,01
Cause sample particles to be blown out of the
dish, Table B.~ Duncan's test for recovery data.

Y
It is worth noticing that the differences obw lethod  komult
Served, although statistically significant, are 180 100,7:
AC
rather small, amounting to a mere 1,5 ~ 4 X of e 99,3,
Lees 99,3

the total ash content. IAS Std, 95,4
Results ives the b

. UATS ahow: that tThe 300 Mt o Fonan _p llean values without common letters
Tecoveries together with the highest ash values, difrer at P<0,01

' all this indicating minimal losses of materiale
This is ascribable to the conditions of operation and the use of magnesium acetate as an auxiliary agent in
Combustion, the convenience of which had already been indicated by Bailey (1937) in the analysis of flours.
The method established by the industrial standard, on the other hind, illustrates the inconvenicnces of a
high ashing temperature, giving results and recoveries significantly lower than the other methods tested.
Conclusions
Te= The 180 method gave significantly higher results than the other methods tested. 1ts recoveries were asond
the highest achieved with these methods.

2.« The standard method IAS 2-043 gave lower recoveries and, in one of the experiments, lower results for ash

content, than the other methods tested.

Ji= The AOAC and Lees' methods gave high recoveries, but their results for ash content were significsntly lover

than those of the IS0 metliod.

4.~ A1l four methods showved good precision and repeatability, the differences found amongst then being rather
small, although statistically significant.

S«= The IS0 method id recomuended on account of its speed, accuracy and reliability for the determination of
ash content in meat products.
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