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Utﬁ triaj ly precooked frozen meat products are finding increasing use both on the insti-
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i t;’“nll and consumer markets. For fried mea ts, a pre-browned product may be preferable
Hat microwave ovens and convection ovens may be used for the reheating step.
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Viey ;}"]("C tive of our study was to determine the influence on final product quality and
Por after rehe ating to complete (1()1](?]](}55) from the degree of pan f r'ying prior to freezing.
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Cra. liced beef of 1 5 mm thickness, sensory quality and yield gradually decreased with in
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i . g completeness of precooking, the pr‘(lgr(}ufmcnt' conditions used being raw and frying
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Shtre temperatures of +10 y, +40° and +70 C. This was true also for 10 mm thick meat

q‘la]r;r* :”—I‘:h regard to yield. However, light crust browning was preferred for sensory
¥ both over raw and completely precooked products.
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'hro;l ’le explanations are believed to be the combined influence of catalytic fat oxidation
18h denaturated hemo-proteins and an antioxidative effect from maillard substances
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at the surface crust of the meat patties during prefrying.
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congelés, & base de viande, pré-cuits & 1'échelle industrielle, sont de plus en
-1S€s sur les marchés des institutions et dés consommateurs, Quant aux viandes frites,

U pré-bruni peut étre préférable, si bien que les fours & micro-ondes et ceux

Cct5 ~ P P
T “tion peuvent &tre employés pour la phase du réchauffage.
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1f de notre étude a é&té de déterminer 1l'influence sur la qualité finale du pro-—
Sur le rendement (apres r échauffage dans le but d'achever 1la cuisson) & partir

de friture A la poéle avant la congélation. Pour ce qui est du boeuf tranché,
aduelle-
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.q\,] “lSseur de 15 mm, la qualité sensorielle et le rendement ont diminué e
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L'accomplissement de la pré-cuisson. Les modalités préparatoires utilisdées ont

frire jusqu'aux températures du centre de +10°C, de +40°C et de +70°C. Ceci

Sgalement aux steaks hachés d'une épaisseur de 10 mm quant au rendement.,

la cuisson donnant une petite crolite a été préférable pour la qualité organo-
De ) aussi bien aux produits crus, qu'a ceux entidrement pré-cuits.

s
e
25 o 2

‘I,L"\l-, ;‘Nations vraisemblables paraissent &tre les influences combinées d'oxydation
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S to lue par des hémo-protéines dénaturées et un effet anti -oxydatif provenant des
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Maillard, formées au cours de la pré-friture sur la surface de la crofite

hachés
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Indus triell vorgebratene Fleischprodukte finden steigende Verwendung in Grossverpflegungé
und Haushalt. Fiir gebratenes Fleisch kdnnte ein vorgebriduntes Erzeugnis vorzuziehen sein
um die Anwendung von Mikrowellendfen und Konvektionsofen fiir das Wiedererwidrmen moglich
zu machen.

Ziel der Untersuchung war, den Einfluss des Bratens vor dem Gefriereren auf die Qualitédt
des fertigen Erzeugnisses und die Ausbeute (nach Wiedererwdrmung zu fertiger Zubereituﬂg)
zu bestimmen. Fiir Fleischscheiben von 15 mm Dicke nimmt die sensorische Qualitdt und die
Ausbeute mit steigendem Grad des Vorbratens kontinuierlich ab, Die Vorbehandlung war roh
oder Braten bis zu Zentrumtemperaturen von +109, +40° und +70°C. Dasselbe Resultat wurde
hinsichtlich der Ausbeute auch fiir 10 mm dicke Hamburger erhalten. Jedoch wurde bei den
sensorischen’ Qualitdtsmessungen leichte Oberflichenbriunung sowohl iiber rohe als auch
fertigvorbereitete Erzeugnisse vorgezogen. Dies kann moglicherweise mit dem Einfluss von
durch denaturierte Hamoproteine katalysierter Fettoxydation und einem antioxydativen
Effekt von Maillard-Substanzen, dié wdhrend des Vorbrdunen auf der Oberflédche der Ham-
burger gebildet werden, erkldrt werden.,

BAWAHWE CTEMEHW BAAHWWPOBAHWA HA HAYECTBO MOPOKEHOM rOBAAMHEI B JIOMTUHAX W "NATTH"

MAFHYC LEFEPCHYI, BAPBPY HAPNCTPEM w HWJBC BERI“ECEOH

SIK - lleeacHuit nuMweso# wHcTUTYT, Terebopr, Useuus

MpoMbiWAEeHHan GNaHWWMPOBHA MOPOMEHBEIX MACHHIX MPOAYHTOB MO3BONAET PACWHMPWUTb PLIHOH 3THUX npo-
AYHTOB B MOTPEBGWTEALCHOW CEBTH W Ha NPEednpHATHAX O6WEeCTBEHHOrO NMTaHWA. [pu wapHe mAca
NpeanoYTHTENbHO MMETb MPEeABapHTENbHO o6WapeHslt NPOAYHT, H4TO MO3BOAWT WCMNONL30BATh ana
nogorpesa neyu YBY M HOHBEHUWOHHLIE NEHH.

MpeaMeT Hawero WM3y4eHWA COCTOAN B OMNPefefNeHWH BAHAHHA Ha HKa4yecTBO WM BuX04 roToeoro MPO~
AyHTa /nccne BTOPHMYHOrO nojorpesa Ao NoNHOWM nNpowapHu/ cTeneHu obwapuBaHWA Ha MPOTHBHE
nepes 3amopawusBaHueM. [AnA rOBAAWHE B NOMTHHAEX TonuuHo# 15 MM gerycTrauyuMoHHbLE HadecTBa “
BLIXO4 MNOCTENeHHO MOHWWaNWMCb C YyBEAWYEHHEM CTEneHH 6NaHWHPOBHHW; YCIOBKA npegsapuMTensHOY
06paboTHW: CbHpoOe MACO W OOWapuBaHWe [O TemMnepaTyp 8 ueHTpe +100, +400 +700, 3710
NEeNCTBUTENbHO TaHWe B OTHOWEHWW BeIXOOda ANA "natTu" ToawuHoM 10 mm. CnepgyeT 3aMeTUTb od”
HaKO, YTO C TOYHWM 3PEHMA AeryCcTalWOHHBX CBOWCTB NPEANOYTHTENLHO o6wapMBaHue C MNOJyHEe~
HUEM NErHOoM HOPHM HaK Ha ChipbiX, Tak W Ha NONHOCTbK GNaHWHPOBAaHHEIX NPOAYHTax.

BEepoOATHHM OGbLACHEHWEM 3TOro, O4YEBWAHO, ABNABTCA COBMECTHOE BAMAHWE OHWCNBHWA HaTanuTHh®
YEeCHOro wWupa /4epesa AeHaTypWpOBaHHbIE remMonpoTeWHE/ W MPOTHMBOKHCAMTENLHOrO 30QexTa,
3uBaemMoro o6pa3oBaHWeM Ha MOBEPXHOCTH HOPHW MACHBIX "nmnaTtTu"” B nNpouecce ﬂpegaapHTeﬂuHoro
o6Map1vBaHHA ..
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the use of industrially precooked and frozen foods is increasing both in catering
d in the home. For fried meats, a prebrowned product is often preferable because
Convection ovens and microwave ovens may then be used for reconstitution or reheating,
€cause reheating may be limited to thawing or heating to eating temperature only. On
ther hand, prebrowning prior to freezing, frozen storage and reheating may involve pro-
both with regard to yield and to sensory quality because of the repeated heating ope-
and the effects on product stability that pre¢browning may cause.
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zof frozen meats, whether raw or precooked, fat oxidation and rancidity is often the limit-
in storage. According to Tappel (1953), the molar activation energy for hemoglo-
paie'Catalyzed fat oxidation is only 3.3 kcal compared to 15-20 kcal for common autoxidation.
19 thUlarly denaturated hemoproteins appear to have a strong catalytic effect (Tarladgis

sugp » Eriksson et al, 1971 and Ledward, 1971). For this reason precooked meat products will
e

18 factor

T reduced stability (Younathan and Watts, 1959, Chang et al, 1961). On the other hand,
al(1961)found that heat treatment to higher centre temperatures than normally used
C) resulted.in improved stability against fat oxydation. According to Sato et al

€ effect on fat oxidation.

egi@preliminary investigation w?th sliced beef? Jakobsson (797?) compared three d%fferen?
DECRR Lo precooking by pan frying (correspondlug to rare, medium and well done) in combi-
equ‘ N with 3 months’ frozen storage and reheating by pan frying to eating temperature and
of doneness. He found better sensory scores and higher total yield for the lowest degree
}dgﬁzebrowning. Temperature- and moisture profiles determined during reheating demonstrated

° °T temperature and lower moisture content in the surface layers with increased degree
Jako ﬂfrowning. The objective of the present study wgs to try and confirm the findings of
Tep SSon and to extend the study to include both sliced beef and hamburgers for three diffe-

€grees of precooking, using raw, frozen meat as a reference,
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MAy.
TERTALS AnND METHODS

S the experiments with sliced beef, both LD muscles from six 2-year old steers of Swedish
75 Teed were used. Fat content in the muscles varied from 1 to 5% and water content from
B o) . ¢ 0~ g h :
8i 2 to 77%. After ageing for 2 weeks at +3 C, the muscles were dissected and cut into
r%t;een 15 mm slices each, which were allocated to the different experlmental Yar1abl§s and
0ds o analysis in a systematic manner Hamburgers were made to the following recipe:
t@ef el
LO%
Jrk /%()/1
y % /
° Protein 1.9%
Sa
- vad o 1 20
Crumbs
Ate nb ;:/
) %0
“Pige )
i\ e salt 1,1%
he i
1&} Were formed to 10 mm thickness, with a resulting water content of 63% and fat content of
0,
A
ALy ; |
g C 3 5 L0 £ 4 : £
Wag S&mples were stored frozen at -40°C for a short period of time until prebrowning, which
p 0

Made ~ g - -0
ade after thawing at +5 C.

He

88 ¢
N'a tment and storage
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WE‘QifH or precooking was made in margarine on a carefully thermostated Fr)lng table, using
g1 °llowing temperature setting and frying times (based on preliminary experiments) to
¢ ke } . ~ s -
the desired degrees of precooking.
Te
“ahj = :
= s ) s : 3 s e ~ ~eC o
el Frving times (50% each side) and temperature settings used for precooking
Uentre temperature Pan me]H'I‘illlU“é‘ Frying time, minutes
°c Nl Sliced beef Hamburgers
410 105 1 07
) : ) 3
+40 180 |
q +70 180 8 6
hﬁ
hs & . : L Nero \ 1" e S - /
hhw T€atments correspond to "surface browning'", "rarc and "well done", respectively., A
q Q] ee e e i o 4 - i N 2O P
'hgief Pan temperature was used for the lowest degree of precooking in order to reach a
; rah) 2 2 - . > > 3\ T 2 Y
8ble color while maintaining a low centre temperature.
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y the browning reaction products found during heat treatment have even shown an inhibit-
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All samples were blast frozen at —BSUC, packed in pouchesg of Nvlon-polvethvlene laminate and
stored at -20°C, Samples were taken out and thawed at +5 C prior to finish cooking after !
week and 3 months’ of frozen storage.

Temperature settings and times for finish cooking by pan frying are given in table 2. For the
two highest degrees of precooking, finish cooking was made at a lower temperature setting

in order to get very nearly the same degree of crust color for all samples. To avoid seriou®
overcooking of the fully precooked variable, this was reheated to a final centre temperature

of +60°C only.

Table 2.  Frying times (50% each side) and temperature settings used for finish cooking
Degree of Pan temperatuge Final gentre Finish frying time, minutes

precooking C temp. C Sliced beef Hamburgers

Untreated

(raw) 180 +70 8 6

surface browned 180 +70 8 6

rare 150 +70 6 8

well done 150 +60 5 7

Water content was determined from weight loss on freeze dehydration, and fat content by
ether extraction by the SBR method.

TBA-analysis was made according to Tarladgis et al. (1960), expressing TBA-value as extint”
tion at 530 nm/1000g fat.

Sensory analysis was carried out using a 9-degree rating scale for appearance, flavor, of f
flavor, juiciness and tenderness (for hamburgers texture) and a five member trained labor@”
tory panel. The rating scale ranged from extremely good, strong, juicy, tender (soft) to
extremely bad, none (off flavor), extremely dry, solid.

Samples were judged immediately after finish cooking and after warm holding at +7500 in
closed aluminium trays for 2 hrs, corresponding to the common range of handling occurring
in catering establishments.

RESULTS

The preliminary evaluations after 1 week of frozen storage (see fig. 1) showed an advantage
in most sensory properties for hamburgers stored raw or only surface browned. The highest
TBA-value was obtained for the fully precooked variable, but no clear correlation was ob~
served between TBA-value and off-flavor score (see table 3).

For sliced beef, appearance was rated the lowest for the reference (stored raw), while n°
statistically significant differences were ndaed between the different degrees of pretreat’
ment in other sensory properties. The lowest TBA-value and off flavor score were noted for)
the "raw" sample, while the fully precooked one was the highest in these respects (table

The main evaluations, mace after 3 months ‘of frozen storage, gave the following results?®

Sliced beef

Results from the sensory evaluations are given in fig. 1 together with LSD-values (Least nt
Significant Difference) at the 0.05 level as determined by analysis of variance. Significa
differences were obtained in all sensory properties except appearance. After reheating oF
reconstitution to the same degree of final done-ness, the '"raw" reference rated better tha?w
fully precooked both with regard to flavor, juiciness and tenderness., For tenderness it 78
significantly better than the "surface browned" and "rare" as well. Except for appearaﬂcek
a clear trend is seen in the direction of decreasing sensory quality with increasing degre
of precooking.

: ; ity
Two hours of warm holding after reheating resulted in significantly reduced sensory qual?
and a leveling out of differences with regard to pretreatment.

Weight loss from the different treatment steps are given in table 4. Of particular inter?:;
are the accumulated losses before warm holding and the losses occurring during warm hOldlrl
The former increase and the later decrease with increasing degree of precooking.

0
TBA-values and off flavor scores are listed in table 3. No clear correlation between th€ v
was observed. With warm holding off flavor increased, while TBA-value decreased, The hig
TBA-value was obtained for the "raw" variable,

nes"

Hamburgers

Results from sensory evaluations are given in fig. 2 with LSD-values at the 0,051level of
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ﬁignificance. Significant differences were obtained in all sensory quality aspects. The
Surface browned" variable was judged better than "raw" in appearance, flavor and off flavor,
ﬁnd better than "well done" for flavor, off flavor, juiciness and texture. Also for the
ﬁntefmediate degree of precooking an advantage in flavor was obtained over the "raw" and

well done" variables. The "raw" variable was juicier than the "well done" and had a softer
G looser texture,

Like for sliced beef, AT holding for 2 hrs significantly reduced sensory quality and tended
© level out differences between precooking variables so that significant difference only
Smained in appearance.,

Esiﬁéﬁ‘igii data are listed in table 4., Accumulated weight loss increases with the degree

s Precooking, and losses during warm holding show the reversed trend. The differences ob-

Ned in yield are due to differences in water loss and not in fat content.

zgélxiiﬁéi are listed in table 3 together with off flavor scores, The highest TBA-value was

Obtained for the "raw" pretreatment variable. The lowest TBA-values and off flavor scores
Sre obtained for the two lower degrees of precooking. Warm holding for 2 hrs increased off
8vor and raised TBA-values.

taj

DISorre o

1SCUSSTONS AND CONCLUSTONS
o the heating experiments pan frying was used throughout, both for prebrowning and for
;?heating, since the objective was to investigate the influence of degree of precooking on
inay quality after finish cooking, with as few additional variables as possible,

9r Sliced beef sensory quality,after frozen storage and reheating_to‘the same degree of
lnaINEB;gﬁgggj decrea%ed with increasing degree of precookigg. This 1§ paftly explained by
‘e iHCreasing total moisture loss which may be expected to influence juiciness and, perhaps
irecrly, tenderness and flavor score, However, the fact that flavor scores decrease and
f 2 i ] " ;s ! S
may, ilavor scores incr§a5e>w1rh‘1ncrea51ng d?gr?e'of pxeco?klﬁg only after frozen SForagg,
= € taken as an indication of catalyzed oxidation through denaturated hemoproteins, in
?greement with the findings by others previously cited, even if our TBA-values do not give
i Clearcut support. Raw frozen storage resulted in the best sensory quality but a higher
A\Value, for which we have no ready explanation.

zor the hamburgers a general sensory advantage for traw! and_"surface brow?ed""after 1 week’s
W 8ee S rred - into an advantage for a low degree of precooking over both "raw" and fully
DreCOoked samples after 3 month's storage. Both TBA-values and off flavgr scores were then
the lowest for the two low degrees of precooking. For the hamburgers, with carbohydrates
3ddeq té>the recipe‘ coﬁsidergij stronger frying crust and COlO? AL o?tained Sz FSSUlt
Maillard reactioﬁs between proteins and carbohydrates. Agcor@lng to bato\e?ial,(19/3) and
Srs browning reaction products may have a strong antioxidative effec?. This may explain
w.) Nigher flavor scores were obtained for the lower degrees of prebrowning and not for the
Tayn sample, The antioxidative effect of maillard reaction products would then be assumed

?)more than counteract the catalyzing effect from denaturated hemoproteins for partially

o1 samples, but not for the fully precocked one. For juiciness and texture no such "opti-
Tum was fouqé and scores drop gradually with increasing degree of precooking at the same
ime S nd, s 5 3

as ‘the accumulated total weight loss increases.

s : = 5 war i g T stitution lead to signifi-
Qa; Sliced beef as well as for hamburgers warm holding after recon g
t

le ly lowered sensory quality and lower yield. At the same time warm holding tended to
Vel oyt differences between the pretreatment variables.

I 1 > - '

§t May pe concluded from our investigation that sliced beef should prEf?rabl} pe frozen

ﬁﬁgred raw and not in the pre-fried condition. If a prebrowned‘product is requ{red, t?e

l'eFr@atment should be light. For a minced hamburger recipe (with added carbohydratés y

fimll&d surface browning is to be preferred over both raw and more complete pgicooklng foi
2 t 4 , lding aft i S S S rt as possible so as no

to on storage. Warm holding after reheating should be kept as shor s p

C0se the advantage gained by proper pretreatment.
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Table 3

TBA-values and off-flavor scores

for sliced beef and hamburgers precooked to different centre
after frozen storage and reconstitution.

Degree of precooking

temperatures,

Raw £10°C +40°C +70°C
£t sreelk TBA 7003 76 .6 75.+0 85.
off flavor 1.9 2.6 2.4 2,
SLICED BEEF 43 months 101.6 69.5 773 57
13 16 A 2
3 months 2 hrs warm holding 50.0 54.9 71«3 51
3.9 k.5 3.8 3
1 week 26, 24 .4 24 .1 29
s sl 25 2
3 months 36.6 29.3 23.8 28
3. 1.5 1.8 2
HAMBURGERS 3 months 2 hrs warm holding 43,2 3453 33.9 4y
. 2.8 K - %)

Table 4. Weight loss

SLICED BEEF

for the different treatment steps for sliced beef and hamburgers

Raw +10°¢ +40°C +70°¢ F-value LSD
0.05 1evel

Precooking, % o Fa 2 14, 24,7 189.8 110
Freezing & storage,% Tl 2k i 3.8 106.2 0's 15
Reheating,% 26.3 24,6 ) i § 5 e 119.1 0.87
Accumulated loss,% 27.4 28,7 3252 36.0 23.8 1:13
Warm holding 2 h, % 14,8 13.4 11.8 8.0 303 )
Accumulated total, % 37.9 38.0 39.7 Lo.4 iR 0.67
HAMBURGERS
Precooking, % - G2 T2 27.6 4008.7 O 2
Freezing & storage, % 5 Tl 2.0 2.4 L7.4 Oy 32
Reheating, % 257 26.2 19.8 7.0 881.,7 0.42
Accumulated loss, % 26,4 29,3 332 34,3 126:.1 0.46
Warm holding 2 h, % 4.5 3.8 1.9 18, 18.4 050
Accumulated total, % 29, o (I 34.9 35.0 33,4 QL
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\\Ei\l Sensory analysis of sliced beef, precooked to different center temperatures after
frozen storage and reconstitution. (LSD-values in top corners)
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< Sensory analysis of hamburgers precooked to different centre temperatures after

frozen storage and reconstitution. (LSD-values in top corners )






