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ABSTRACT

Minced beef had been prerated with appropicte imgredients with
addizion of three levels of ¥a No,AI00.gm. Zero level (control) besides
100 ppm ¥a Yo, and (50 ppm ¥a No, %nd 0.20 % ascorbic acid) vere used in
this study . d iz

.The end products weere packed in polyethglene bags and stored
at-3o0 C for dmonths other treatments stored at 4°C for 9 days. Samplas
were withdrawn monthly and dialy to detemmine the following raramegiers:
¥oisture, protein, Lipids, Ashy Card rates total volatile rirrogen
(T.7.¥), Trymethyiamine (T.M.A), TRio iFic acid (T.3.4.), z 4 va.ae,
colour inmtensity, total bacterial count, (TBC), total bacterial srorves
count (TBSC), Pseudomonas ar.(Pse); Starhulococcus murauz and Ccoliform
group.

The data revealed that moisture, protein, carbohydrates, colme,
intensity, (TBC), (TBSC), (Pse) and (Starh.) were affected by Frozen
storage and increasing of nitrite levels. On the other handsthere vere
slight ircreasing of lipid, ash, TVN., TMA TBA and #4 value with

. 1ncreasing of frozen reriods and using nitrite comparing with untreatments
samples. “Results showed chat improti colPu¥ Tntensity of samples by
uging 50 ppm Na b'aa + 0.2 % ascovbic acid.

fHowever, the ~ treatment of 100 ppm Na No, was an ideal concentration
and samples were stable for long time at fmian conditions. No evidence
of bacterial spoilage or other deteriorative change could be detected-at

any time.
INTROLUCTION
Protein play an important role in the life of man and
nations. Meat is an important source 0f protein in human
nutrition, particularly in certain developing countries. In
Egypt most of people suffer €rom lack of meat, hence the
iocal consumption decreased to arpund 12 3m. daily.

Hoffman (1977) showed that -the increasing in bac*terial
counts durind storade Oof sausade for 10-14 days at 4-37c,
products at the end 0f this period became unacceptable.

o
=

Wiedner (1985) fcumd that during beef storage at 2°c
total count rose to a maximum of 10 /9 after 8 weeks 1in
sterile-packaded samples. Irrespective of meatrH, lactobac:lii
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increasegd ta diminate the Storage flcra, D-lactate cincentrat-
izn increased in Farallez2 witk grawth of lactic acig racteria,
anc maght be used as 3 criveriosn 52 freshness, exXcert in meat
with lew initial carbchygrate cincentraticzn,

Dasud (1967) derermined the chemical cempesiticn  of
fresh buffalo meat in EgYFt and recsrded that meisture,
Erotein, fat and ash were 75.10,91.84,3.61 ang 4.53%, respect-
ively, on dry weight basis,

Sufsequently, Abdaliah et al., (1978) determinegd the
chemical campcosition ef fresn camel meat ang reccrded that
mcisture, Erotein, fat ang Ash were 77.08, 93.89,1.18 ang
4.84% respectively, eon dry weigkt basis. Recently Ibrahim 2t
al., (1985) getermine@ the chemical cocmpositien of impzrteg
freczen meat in Egypt ang reccrgeg that moisture, gratein anc¢
fat were 79.08, 18.60 ang 8 i respectively, on wet weight
basis. :

Amir et al., (1985) determined the proximate ccmcosition
of local Egyptian fresk Euffalc ang importes frozen meat ang
skowed that maisture, tatal lipids, protein and ash czntents
were: 72.00 %, 179,45 %, 55y B 203 % 1963 W15, 72 ang
0.59 ¥, 0.50 % respectively,

The total vclatile nitrsgen content increaseg during
csld storage in refrigsrator (Sengurta and Rcoy 75
El-Dashlouty, 1978)

Ibrahim ang El-Zonfuly (1980) recorted that trimethylamine
can ke synthesizeg from  amin:z campounds such as betain,
choline, acetyl cheline anc trimethylamine cxige,

Secranek et al., (1979) stucied the effect of three
cdifferent free‘z"ing rethsds i.e., ligquig nitragen, liguig
carbon dioxide ang blast freezing cn TEaA values of three
different types of beas Fatties: all beef with 20 ¥ fat, all
beef with 30 % fat anc keef with 20 ¥ fat + 5% .Textured Scy
Fretein (TSP) during stsrage ar-29°c for 180 cays. They fzung
that TEA nunkers increasegd slowly with fraozen stirage time in
all beef 20 % fat Eatties ang patties ccntaining TSP, whilie
30 % fat fpatties shcweg the largest TBA nunkters Letween 30
and 180 cays samplinc perizg@e. In additicn T.B.A. numrkers bf
30"'% fatr Fatties, frczen kv biast freezing, increased at a
faster rate than af these by C€I¥cgenic metheods.

This, stucy was carrieg Sut tc determineg the lowest
effectrive cincentraticn zf Nz Nz, with best keering gquzlzty
of minced beef, Effect af Freezing methzg, frzzen anc c:ig
Stirage on the micrsbicslsgical and cremical Frogerties cf
minced beef were alsc investigateg,
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MATERTALS AND METHODS

1- Materials: beef wers purchased from local slaughter
house and minced by meat Jrinder. During preparation
of minced beef Na Noz was added with O, 100 ppm and

- {90 ppm Na No,+0.2% ascorbic acid). The prepared minced
beef_ were stored after packadind in poly etheline bagds
at 4C for 9 days and -20C for 8 months. Samples were
withdrawn daily and monthly for migrobioOlegical and
chemical evalution.

ITI- Methods: Total bBacterial count (TBC) was gstsrmined
accordingd to sharf, (1966) Total bacterial spores
count (TBSC) was determined according to Frazer and
Foster, (1950). Pseudomonas sp and Staphylococus aureus
were determined by usind selective media accordind to
oxoid (1982). Coliform Jdroup was determined according
to method described by Difco, (1977).

Moisture, protein, lipid ash contents and pH value were
determined accordind To AOAC, (198%) -

Total volatile nitroden (TVN) and trimethyle  amine
(TMA) were determined as described by Winton and Winton
‘{1958). Thisbarbituric acid (TBA) was adopted accordind to
pearson, (1970). Colour intensity was determined accordingd
to Hussainy et al., 1950).

RESULTS AND DISCUSSION

1- effect of frozen storade at -20%) fot 8 months on
some chemical cONstituents Of minced beet:

Form Table (1) the moisture content of samples (I, II
and III) were slightly decresed durind frozen storade .

These results could be due to the evaporation of moist-
ure from ,the outer surface of samples.. .

These results are inadreement with Abdallah et al:.
({1978) and Yassa (1985) . "

The crude protein content slightly decreased this
decrease of meat by micrordanisms, which lead to formation
of volatile nitro9enous substances and soluble substances
that scaped from the tissues as well as the separation of
drip during freezing storade.These results are in accordance
with Halliday, 1972, Abdallah et al., (1978) and Yassa
(1985).

Lipid and ash contents of tested samples were increased
during frozen storade

These results accordance with Gangel and Mander (1963).

From the results it could be noticed that carbohydrates
content was decreased durind frozen. storade which had due
to decomposition of meat by microordanisms that could be
ascribed to the breakdown of glycoden. :
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These results were accordance with Gandel and Manger
{1963) and Mohamed (198B7).Results of Table (2) snowed that
the total volatile nitrogen (T.V.N.), (T.M.A.} and (TBA)
Values were increased durind frozen storade.

The increase in T.V.N. may be attributed to the activ-
ity of microordanisms which survived frozen storage and
relatively to more pronounced increase of total bacterial
counts. The increase 0f T.V.N. during frozen storade resulted
£rom decomposition and dedradation on mitroden substance as
noticed by Sokolov, (1965). These results are in accordance
with Salem, (1987) and El-shamery (1988).

The data 0f Table (3) indicated that pH volue of sampleg
was slightly decreae at the starting, durind storade and
increased at the end of storade period .

This slight decrease 0f pH due to decomposition of
meat by microordanisms that could be ascribed to the breakdo-
own of glycoden with formation 0f lactic acid, i.e anaerabic
glvcolysis. and noticed at the end -that pH increased, this
the increased due to decomposition of meat by microordanisms
which load to formation 0f volatile nitro9enous Or that
migdht be explained by the formation of free alkaline groups
due to destruction of protein by proteolysis.

These results were ih adreement with Hassan (1976)
yassa : (1985)and Bahlol, (1989). 3

The colour intensity of samples was decreased during
frozew storage for § months .
2- Effect of freezing storage on the bacterial load of

sample:

The total bacterial count (T.B.C.) the bacterial spores

(T.B.S.) the pseudomonas and staphylococcus aurgus of samples
were decreased during storade period as showed in Table
{4). The results adreed with Mohamed (1974) and El-zayet
(1980). 4

L]
Effect of cold storade at 4C for 9 days on chemical consti-
tuents of minced beef

From results of Table (5) it could bee noticed that
“he moisture content of minced beef had decreased
durind cold storade. These results could be due to the
evaporation o0f moisture from the outer surface 0f minced
beef samples. Similar results were reported by Abdallah et
al., (1978). and MoQazy (1990).

From the data presented in same Table it cold be notice
that the protein content in isamples were highly decreased
durinC cold storage. This jec-ease in protein content could
be due to loss of nitroden as volatile bases as well as
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protein denaturation. Moreover, The destruction of protein
resulted in the <ormation of Wolatile nitrodenous substances
which resulted protein losses. The breakdown of protein in
the samples mav be considered to be caused by the natural
enzymes present in meat tissue and by the active metabolism
0of oproteolytic microordamsms present in the product.
These results are in agreement with those reported:py Halliday
(1972), Yassa (1985) and MoGazy (1990).

Table (5) showed that chandes of 1lipid content of
samples durind cold storade were in creased with increasing
of storade period. This increasind of lipids percentade oOn
dry weight basis’ could be due to the high decreace of
moisture, as well as, the evaporation from the outer surface
of samples durind storade. Ash content of samples were
increased durind cold storade. These results are in accorda-
nce with Yassa (1985) and Salem, (1987).

The data presented in Table (6) indicated that the
total -wolatile nitroden (T.V.N.) of samples were increased
during cold storade. These increasing could be due to the
br  eakdown of nitrogen compounds, as well as protein autoly-
sis, hence autolysis bacterial decomposition . . (T.V.N.)
was determined as an index of the .dedree of putrefaction,
decomposition and the decree 0f proteodeneous breakdown.
These results are in accordance with Salem, (1987) and
Mogdazy (199).

The data presented in Table (6) sbo;w-&l that the trime-
thyl amine (T.M.A.) of samples were increased during cold
storade. This increasind of T.M.A. results from breakdown
of aminoO acids.

The thiobarbituric acid number (T.B.A.) is one determi-
nation which is applied for the evaluation of the lipid
quality. The chandes of T.B.A Value of samples were increased
during cold storade. Simler results was reportea by Salem
et al (1987) and El-Shamery, (1988). o

The data present in Table (7) showed that there were
chandes of pH value of tested samples,on the Other hand, the -
colour intensity was decreased slightly during cold storade.
This is due to oxidation especially by the action 0of microo-
rdapisms . These results are in adreement with thosereported
by Demyer and ' Vowdekerckhave., (1979). and Salem, (1987 ).

Table (8) showed that the total bacterial counts,
total bacterial spores counts, Pseudomonas sp. and staphylo-
coccus aureus were highly increased durind cold storage.
These results were in accordance with those found by Noskova
and Peak (1959), Sokplv, (1965) and Ockerman et al., (197)

Coliform-droup was not detected in all tested samples.

From this study, it cam sudgested that, if the treated
samples packed in oolyethelene bads and frozen at -X'C ¥
can be stored in J00d condition long pericd 8 months.
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Table (I): Chanees of c'r‘;emicnl composition of minced beef samples (L1l and [H) during frozen
storage a1 -20 C for & months.

Storage Moisture % protein % Lipids % Ash X Clrhdmlmes‘l'

period Trearments

{days) WW DW  WW DW  WW DW Www DW WW DW
0 68.76 0 1888 €0.44 DO 330 0.91 222 195 334
1 68.66 0 1888 .23 D.48 33.46 0.93 297 105 334
2 68.56 O 18.87 €00 NSR 3LES 0.95 303 104 332
3 63.52 9 13.88 S§9.96 B.6z 374 0.96 305 102 3.25
4 i 6R.48 O 18.88 59.91 D.66 3382 0.97 308 101 3.9
5 6R.43 O 1890 59.80 N.69 3385 098 309 10 3.1
6 68.38 0. 1893 59.88 D71 33.87 pos ap 1o LIS
7 68.34 0 18.95 59.86 U0.73 339 0.99 3.12 099 312
8 68.31 0 18.95 5.0 B.76 3396 0.99 313 099 3.11
0 020 0 B0l &4 992 33X 087 222 10 334
1 08 0 1807 @@ 9.97 3333 0.88 294 10 333
2 moo 0 1807 @22 1004 3348 089 298 10 332
3 .94 0 1BH7 ©.0 n.p 3350 0.9 391 099 3%
4 ] 6.9 0 1807 N2 D.14 3368 091 103 098 327
5 69.87 0 1807 5997 D17 3377 0.9 305 097 321
6 6982 0 BHO 59.94 D21 3383 0.92 305 096 3.18
7 9.0 .0 1809 59.% D0.23 33.87 0.93 307 0.95 1316
8 69.77 O 8.0 59.87 0.25 33.89 0.9 309 0.95 3.16
n n2o 0 1801 6.4 992 33X I e UL R
1 000 0 18.11 6.3 DAL 3336 0.89 295 0.99 3.31
2 69.96 0 180y 6121 D06 3350 0.0 299 099 3.3
3 6993 O B06 €007 D.11 3363 0.91 302 059 3.28
4 m .0 0 1806 Moo D4 N 0.92 304 0.98 3.26
5 69.87 O K07 5996 W8 3379 0 92 305 0.9 3.2
6 6982 0O 1807 S9.%0 W22 3386 0.93 307 096 3.17
7 6.0 0 1807 5%.86 1024 3190 0.98 300 G9sT R
B 69.78 0 RDR  59.82 m.26 3195 094 3D 094 31

U TWEr weght BFniz, DW= Dry weqht TETE
1 : Minced meat {(control).
I : Minced meat treated with PO ppm sorlium nitrite.
I : Minced meat treated with 0.20% ascorbic acid and 5 ppm nitrite sodium
s . Other carbohydrates obtained by dilference.
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d beef samples (LI and 0} during cold

Table (5): Changes of | composition of
storage at 4°C for 9 days.

Storage Moisture % Protein % Lipids % Ash % Carbohydrares% x

(days) < ww DW Ww DWW Ww DW Ww Dw Ww DW
0 68.76 0 18.88 0.4 0.0 33.0 0.91 292 105 3.34
1 68.16 O 1923 .0 D61 5335 0.93. 293 105 3.32
2 67.33 0O 19.73 .78 D91 33.41 0.96 2.93 107 3.28
3 66.73 ] 2005 .28 1L17 33.56 0.98 2.95 107 321
4 66.15 0 20.34 .11 1145 33.82 101 298 105 309
- & 1 65.65 0 2.62 004 1L67 33.96 103 2.99 103 301
6 65.14 0 20.85 §9.82 1L 34.15 107 306 . 104 2.97
] 649 0 2.96 5973 1201 3421 109 311 104 2.95 °
8 65.52 O 2L17  59.66 12.16 3428 L2 316 103 2.9

o g 6400 0 2L41  59.48 1242 34.49 LIS 319 102 L84
0 no 0 1801° .44 992 33.% 0.87 292 WO 3.34
1 69.75 O 18.27 @.41 009 33.34 0.88 2.92 101 333
2 .0 0 " 1836 38 D.14 3328 0.89 293 101 331
3 600 O 18.71- 60.35 D37 33.44 0.91 2.94 101 3.27
4 n 68.86 O 18.78 ®.0 ©0.43 3350 0.92 2.96 101 3.24
5 68.51 0 18.97 .24 D56 3355 0.95 3.00 o1 3.21
6 6839 0 : 1904 &.16 D.83 3359 0.97 307 101 3.18
g 6800 O 9.0 &00 D.B1 3379 0 311 099 3.0
8 620 0 19.66 59.93 1L12 3391 103 3.13 099 303
9 66,92 0 19.79 59.81 1126 3404 104 3.15 0.99 300
0 no o 1801 .44 992 3330 0.87 2.92 L0 3.34
1 6981 0 18.24 @42 0O 3332 0.88 252 101 334
2 9.0 0 1830 .39 0.0 3335 0.0 2.9 10 3.0
3 69.90 0 18.46 .32 022 3341 0.92 2.99 10 3.28
4 m 69.12 0 18.61 60.28 D34 3347 0.93 302 1.0 .21
¥ 68.84 0 18.75 €.17 0.46 3358 0.95 305 L0 3.0
6 £8.23 0 1909 @.0 D71 3.0 0.98 308 099 3.12
7 6802 0O 19.14 59.87 D0.87 33.99 10 3.12 097 302
8 6.0 0 19.43 59.78 1109 34.13 102 3.13 0.9 296
9 6.0 0 19.63 59.66 1127  34.25 104 317, 0.96 2.92

ww s wel weiglt fisis pw = by werghthasis .

. Minced beef (contral)

. Minced beef treated with N0 ppm sodium nitrite.
. Minced beef treated with 0.20% ascorbic acid and 50 ppm sodium nitrite.
. Other carbohydrates obtained by difference.



Egyprt . Appl. Sei., 7 (2) 1992

210

PN MG Ieqongy ”4.‘ L
munwnpagrawn oy A
wabaii apmes oy T L
Wl wnpos wad 05 PUN PO IGIGIN 402 0 uila peibelt jaey paaany = (]
Sl whos wod o g peineds jasy paduy T )
‘ulOlDd, JNew pasuiy g |

Lreer oo we Gt et a'@® e e Trmr a1 LIS MO ] ‘oev #9°0 LLLLIa g ity sl 8
wne w'o T w1 PaC M g ' L B IR0 IEL (e ev'e 9L T ey me s
W 1o sRT w1 @ W o o L4 TS T T Tt T T WHT W s st .
s 410 [T S R TS T TR T T T W WM 9 0 @9 M1 fuvel itk e
UL T 5 T B T3 TT S TR T o BN TR TS SR S ST TS T W1 e W
WM e Ul W1 we Wi e @ oWl (1 Hus um Ol W0 wwl 41 wTE MM,
LT T TR U RT3 ST T T CL TR S ST S T3 T ) TR LI 15 B LI TS TR
2 T TS TR TE R o T T ST T 3] Tl T WMYR W W @ s ogn uwr a0 ¢
493 M0 S W0 MWD GY 4a 916 490 W0 wed @t A ate 2 BT RS O
oo L] o ord oa a‘s a ao oa Lo o v oa ‘o ol 0 oy Wl v
1 mmp 5 mA 2 mpa 1 mea 1 = 3 =pa 5 mwA L = 1 mma

[

YEL L WAL VL WL WAL ‘YwL vl WAL g
m n 1 w“....% w__
.

[HE udiee iaa WO P ITMIITIS LAIGWT R W) (S B0 ([} PUE () MIOWES (B Peluli (O LAND g 0] D p Im AFMIOM PIOD O EId8)|8 SuIEISWOY q§) Sy



211

Egypt J. Appl. Sci., 7 (2) 1992

‘nW ZpS 18 Asuep [edo11do se painsea o
21 1u wnipos wdd g pue pIo¥ d1qI00SE % (Z°0 YIIM PR1BAI1 J9aq pPAJUIN Il
931y wnipos wdd Q@ Yyiim paieall jaaq paduiy I

ulo11uod,, *jaaq paduly 1
L¥9°0 L6°S 129°0 66°S 785°0 S09 6
099°0 v6°S 6€9°0 L6°S ¥65°0 z09 8
L99°0 06°S 959°0 §6°S 009°0 009 L
ZL9°0 88°¢ +¥99°0 £6°S E19°0 96°S 9
6L9°0 $8°S 8L9°0 06°S €970 &S S
889°0 ¥8°S 089°0 06°S ¥59°0 £6°S 14
¥69°0 L8°S §89°0 (448 £L9°0 06°S £
00L" 0 06°S 86970 v6°S 969°0 06°S z
80L°0 06°S 90L°0 96°S 00470 S6°S 1
0TL°0 $6°S Lo 009 Lo 009 0
Aisuaur Lusuworuy Aysuoul o) (sAEp)
1mnojoon - e el moey . I®A Hd mojed %A Hd _“.M_mm
A sjuowleal ], a3wvi01g

*skep 610} D 0Z- 1®
ag®v101s uago1y Suuinp (III pue II'1) sojdwes jeaq padouiwl Jo Aenb
jo xepur ue Se Alswalul InOjO) puE sonjeA H4 u sedueyd a8yl (L ) °I9BL



Egypt J. Appl. Sei., 7 (2) 1992

212

i seiudy 1VpPa 0y ey, 0 T T R T TTT Y 7,2...2-4 oy 4
"R wngpos wdd g PUv plow aposse goz¢0 Y paisani jouq basuly 2 )y
i wnjpnn udd Ol Yarw (RN Iy jia e (1 B

(01IU09) Jouy pusuyy = |

nEe
x “I'N (1 4 Hsz 98°2 SITEL L9z LE9p §8°s (489 [
b “IN 982 ez ({404 0671 ¢ 152 0L°ZE 9E°§ [ ¥4 H
= “I'N [d%4 eIz L5 TLe (§ 354 115z £§T°¢ el &
2 I'N 62°2 ksl 'z o9z [ § % 4 (L4 wo's oo v
= “I'N 2T 9Ll T4 msl STt 1e'el £6'r sy i1
2 TN iz b2 1] S0z OET1 4 b 4 0z gl 98k L 1] 13
A “I'N 202 o5 161 o's 00z ooa SL'y 19°¢ £
= “I'N L6l b6 ol 'S 1671 s 197 1y &
= “I'N 16°1 o'g 8kl S0t I8l 1s'9 &'y o' 3
> "IN 298l (40 POl ol £9°1 UE'y PUP ol G
= TN [:T4r4 o 61 74 T1'bS W'z 1114 Brs £1°2 ]
= “I'N LA A ooer 8k'Z 02" 0g 9€°2 £6°22 BO'S Ou'tl ]
i “I'N 1zz 19 BE'Z e 9z 1g By 156 L
% “I'N §1°2 uoren 9z | L'z bu'pl 98°y (4] 9
= “I'N [1'x4 Lzl 10z o o'z ¥ Ly L'y s
= “I'N POz 0ot 681 oL 96°1 e 99°y S0 1] ¥
i “I'N 961 e e Bl'§ [7A] o9 £y w'z L
» “I'N Be’t 05°L 0s'1 bg 91 oy 80y wel 13
= "I'N 6Ll Ig 601 ¥l Er'l 'z $6°¢ o8 I
n "I'N ' w's L6'o £6'0 e 1 we 50 {
. “I'N L'z 062 807 L] Be'z w9 r's Wps b
= “I'N [ 134 £9°52 86°C 1286 6L°7 0E°19 PSS O $E ']
~ “I'N 134 ¥z 08z oL 't 0828 1181 91z L
s TN 87°t U6°HI 08z 0W€9 L9t 0S°bp 1z 9Kyl 9
= “I'N 'z 08'st €97 Ly B8 o '8g o EL°Tl I 5
= TN [4 04 mel (14 Ul g £5°2 SL'EE o' Ir'g ¥
# “I'N Loz Wl ¥l COE°Ll ez 062 8 e t
= “I'N 00z 00 o e s ol bz 89°97 'y sy 4
by TN 281 (441 68°l 08°L bz w1z 1Ly o I
& “T'N 26°1 (L8] 99°1 wy e ®'y 19°p oy U

e el 6

“Bon ™ L BX  vouune  aY  mosum gy WS @K . sloasine oy
$01  sioaming 309 uoing 307 moswing  gury MOAMING %07 sMapung (sAup)
e, — e Bl eIy ﬁ
anain K3 EFIUTHTY
wiojjjon T S dsua Sua v

USHL 'DHL WO (11 puv |y sojdwes

P B . S
‘Wiojfjod puv snarm $N230u0jAYdu L8 T Seunuwnpnas

198w pasujw jo sdwp ¢ 9] (D #) 1% Bwos P19 Jo 129))9 aapmsuduioyy i(w) aqu),
a



Egqupt J. Appl. Sci-, 7 (2) 1992 213

Howaver , the treatment of 100 ppm Na NO was an ideal
concentration and samples were stable for 1ldngd time at
srpzen condition. NO evidence oOf pbacterial spoilagde OT
other deteriorative chande could be detected at any time.
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