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ABSTRACT

é

Ä S dHtUllf y meat (T ™ 1 "  ° ften USCd in pr°CeSSed P0ulÜy products- The change that occurs d u <storage ot MDTM is rapid development of rancidity. The aim of this study was to evaluate whether addition of garlic to MDTMP 
freezing can improve its oxidative stahilitv Fr«FK, ......J L . . . . ,.. , . daaulon 01 ßamc 10 , st r

’urs »"'- y
A  ■ . . * ; , -------' "—  aun oi mis siuay was to evaluate whether addition of oarlic to MD^ ,

-20 “C fo“ Z r ei ? e Xf 7  n tabHlity:J reShly Pr°dUCed MD™  WaS treated With fresh °r dried gariic (0-25 % w/w), and then t2  
The control T ^ n Îe s^ th o n t Z Z f T  T  meaSUred by the f°llowing changes in TBARS-values and the sen so.y quality- 
7 o a Z S  tX s Z u e Z f Z  } M  TBARS-values a"d the highest scores for rancid flavour and odour after 2 <
samples ^ th  ddfd or7r7 h L r  > ,  lncreased more tha" 4 times comparing with 0 time values, while the TBARS-va<
frozL a 7 7 s  elres7ed a f  ÏR À 7 7 aS7  r Î  tlmCS’ resPectively- M ed  garlic was more effective than fresh garlic in reducing «*¿1: 
W h J T h  ’ expref ed as TfrARS-values. The sensoiy evaluation did not distinguish between samples with dried or fresh garlic. ^
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INTRODUCTION

Mechanically deboned turkey meat (MDTM) is readily available for use in various further processed products However i w -
honTmirir, °Xldf Ve detcnorat,on- Cell disruption and excessive aeration during the process as well as extraction of heme and HP|d 

one marrow, are the main reasons for rapid development of rancidity (Dawson and Gartner, 1983, Barbut et al. 1989). ft
n the recent years, natural antioxidants attracted the attention of many food manufacturers by the obligation to produce healthy f°°dS a

«  ‘“ - P  - *  “ A  -  U c io n  Ï S Ïa a » r . . . .  , ~ Huron m v, v/uncuu^ u&uu t,iiecuveiy ror me protection of foods again
and KiSook Yang é Z Z T f f 'C “ b3”* ant'° xidative activities in a variety of food systems (Jurdi-Haldcman et al., 1987;

, 0f theSince ancient times garlic (Allium sativum) has been used world-wide, not only as food, but also as medicine. Garlic is clearly one oi a 
natural antibiotics. It was used as an ant.scptic in both World Wars. Garlic is rich in a variety of sulphur-containing compounds

Sork" 7 antl0xr s (Yang et, aL’ 1993; Imai et aL 1994)- Japancsc studies have shown antioxidant properties in garlic mixed wi
Lrlic m MDTM y “  f T  ***  *° 'nCreaSe f° llowmg heatinB in microwave ovens. The aim of this study was to evaluate whether addl 
garlic to MD1M pnorto freezing can improve its oxidative stability during frozen storage.

MATERIALS AND METHODS

Mechanically deboned turkey meat (MDTM) was obtained from a commercial processing plant. The meat was processed from hand K 
turkey s skeleton including neck, frame and back without skin through a Beehive deboner. Chilled MDTM (standard) was transport ' 
laboratory within 2 hours Unpeeled garlic bulbs and pulverised dried garlic were purchased from the retail market. The garlic bulb|cf  ; 
peeled, washed ancl crushed before use. MDTM was divided into three batches: the control group was without any additives, the s e c ^ L  
~ xed Wlth S£lueezed fresh garlic (0.25 /» w/w) and the third group was treated with dried garlic (0 25 % w/w) Eveiy cxPê  
MDTM lot was packed in 20 small plastic boxes (200 g) and then stored at -20 °C.

Analytical methods

Composition

7 * 7 ’ t0taI pr0tein and connective tlssue protein was deteimined on three replicates for
AsMGAP n  nm8AU AOf  C methods (1990)- Calclum was determined by Inductively Coupled Plasma Emission Spectrometer (Them10 
Ash ICAP 1100). All analyses were carried out on the samples stored for 1 week.

$
Lipid oxidation. Frozen MDTM samples were thawed at 4 °C prior to analysis. The thiobarbituric acid reactive substances (TBArS7  

c crmincd m 3 replicate samples by the distillation procedure of Tarladgis et al. (1960). The TBARS values expressed

y  PCr °gram °  meat Were CalCUlated using a COnstant of 7-8- The samples were examined after 0 (1 week), 1 and ^1,1

Sensory analysis: Sensory analysis was performed on experimental samples stored for 2 months and new reference-untreated MDT 
- or 3 days. The sensory panel of 9 well trained assessors scored samples using a descriptive test (ISO 6564 -1985 E) Stored MD'fv .|V 
thawed overnight at 4 C. Samples of 20 g was vacuum-packed in a plastic bag, cooked in a water bath at 85 °C for 40 min and «
1 mmpfl 1 ntp IV in a lnplrprl Koo of onnrnv O/'i A __1_i. J il • . •. « « • . 0̂  ■. . .  . , , ' -----r 6 »“‘'“'““-pavB.cu in d piasuc oag, cooxea in a water bath at 85 °C for 40 min auu
immediately in a locked bag at approx. 50 °C. Assessors evaluated the intensity of 12 attributes, i.e.: intensity of odour, odour of turkey 
ot garlic fresh odour, rancid odour, off-odour, intensity of flavour, flavour of turkey, flavour of garlic, fresh flavour rancid flav° 
flavour Randomly served samples in 2 replicates were assessed according to a continuous non-structured scale ranging from the 
intensity of each attribute (value 1.0) to the highest intensity (value 9.0). g

Data analysis: Data were subjected to the analysis of variance (ANOVA) using the software package STATISTIX.4.
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l , s a n d  d i s c u s s i o n

pre°f®ate imposition of MDTM used in experiment is shown in Table 1. The changes of TBARS during 2 months of fiozcn stoiaDc
ented in Table 2.

^  1,£gmposition of MDTM
f^aeoneir %

26.9
57.3
16.0
6.6
0.08

fable 1 . tttect or 
Storage time

Storage muc uu a 
Control Fresh garlic Dried garlic p-values

0 0.61 a x 0.48 b x 0.67 a x 0,005

1 1.27 a y 1.33 a y 0.82 b y 0,000

2 2.71 a z 1.85 b z 1.21 c z 0,000

p-values 0,000 0,000 0,000
aoc-meani> in me &auic ------------  y ~

the same column with the same subscript are not significantly different.

*«£8 2 months storage TBARS increased progressively in all samples, however the highest increase 
C f r t i c .  There were no significant differences between the control samples and ^
sâ pi en̂ - After one month of storage the opposite situation occured, only samp es wi ne g frozen storage. This indicated that
5aturai ’ ^°wing the lowest value. A positive effect of both fresh and dried was oun a er w considerably advanced.
The Cn antioxi(lants contained in garlic had repressed the oxidative rancidity in MD ,W Cn,- ° °X' ■ However dried garlic appeared to be
O r°> SamPles contained a significantly higher amount of TBARS compared to the garlic samples. However, dned garlic appea 

nective than fresh garlic in reducing rancidity in frozen samples, expressed as TBARS-values.

O  Va*ues of the sensory attributes and results of the analysis of variance are shown in Table 3- New that the
°XidatjCe satTIPlc (new control) to detect changes in MDTM during 2 months frozen storage, sscssme different from new MDTM
as; !  Ve rancidity in control samples of MDTM increased considerably during storage and they were s i l e n t l y
C 38 st°red MDTM containing garlic. Rancid odour in samples with fresh garlic
It is "Cld than the samples with dried garlic. However, the samples containing garlic could not be differentiated on .
W emPhasised that no significant difference in rancid flavour was found between samples with dried or fresh garlic and new MD1M. Bot 
C 0uand d*ed gLlic affec^d odour and flavour intensity in treated samples veiy strongly. Garlic significantly depressed the natural odour and 

r of turkey meat while the garlic odour and flavour became considerably emphasised.

1,1 f u s io n ,  MDTM with garlic as antioxidant may be applied in products were its characteristic smell and taste is desirable.

Sn ? n r r ^ ean scores and P-values for MDTM
NEW

Control
6.17 b
5.84
1.19 b
5.11
1.64 b
1.86

6.09 b
6.09 a
1.07 b
5.81
1.78 b
2.07

STORED SAMPLES
Control
6.54 b
4.55
1.09 b
3.96 b
2.96 a
3.42
6.17 b
4.49 b
1.08 b
4.23 b
3.14
3.35

Fresh garlic
7.79
2.60 b
7.55
4.44 ab
1.28
2.97
7.47
3.06
6.78 a
4.23 b
1.79 b
4.02

aa values in the same column with the same subscript are not significantly different.

C 0> S

Dried garlic
7.96 a
2.43 b
7.45
3.96 b
1.79 b
3.28
7.49 a
2.94
7.53
4.03 b
1.81 b
3.47

p -v a lu es

0.0000
0.0000
0.0000
0.0100
0.0002
0.2969
0.0000
0.0000
0.0000
0.0052
0.0000
0.0959
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