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KERNELS SEEDS AND ITS EFFECT IN THE BEEF BURGER PRODUCTS

Yasser Mohamoud Ebrahim Allewy
Abstract

Meat is a perishable food. both mango and aprieetl kernel extract
can use as a natural food additive for extendiegstielf-life of a variety of
food products. The aim of the present work wagudysthe antioxidant and
antimicrobial effect of ethanol apricot and manged kernels extract in
beef burger stored at refrigerator temperatureditierent periods of time.
The protein and fat content in apricot kernel ett®SK) was five time
higher than mango kernel extract (MSK). The ASK ractt contain
unsaturated fatty acids much higher than MSK. Vianas the highest
amount of total polyphenols compounds found in mthanango kernel.
While, pyrogallol was the highest compounds foundethanol apricot
kernel. Fresh samples that treated with sodiumtaenitended to have the
lowest APC among all different samples investigatemnediately after
preparation. Both beef burger sample treated wittngo and apricot
kernels extract have APC lower than untreated sesn@ample treated with
mango kernels extract had the lowest APC amongadistigated samples
after storage for 30 days. Accordingly, both exsdtad a high nutritive
value and broad antimicrobial spectrum against gpasitive and gram-
negative bacteria. Moreover, the active antimiablgiomponent may be
due to polyphenols found in both extracts.

Key words: Mango, Apricot, Kernel, Polyphenols, Antibacteraaid
Burger

Introduction

Meat is a perishable food due to high moisture rautdent contents,
almost neutral in pH so meat is a good medium tacdrgaminated with
microorganismgPost, 1996).Nitrate and nitrite are additives commonly
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used in meat products curing for improvement ofoanl flavour and as
protection against the growth of microbial suchGhsstridium botulinum

(Baji, 1984). Nitrite has been implicated in a variety of loregnh health
effects(Walker and Krieble, 1990).

However, increased consumer demand for more natural
"preservative free" products during last years leasthe food industry to
consider the incorporation of natural antioxidant$éood products. The use
of natural antioxidants has the advantage of bemoege acceptable by the
consumers as these are considered as "no cher(idaéBastawesyet al.,
2009).

Food antioxidants are compounds or substances atigatpresent
naturally in some ingredients or are intentionalyded as food additive
with the aim of inhibiting product oxidation and iehibit the microbial
growth (Halliwell, 1996).

Apricot kernels contain oil 53% in the seed angberprotein
content 20-25% Oemir and Cronin, 2005). Apricot are high in health
promoting phytonutrients, antioxidants, flavono{dathocyanins, flavonols
and proanthocyanidins), and polyphenoReé¢d, 2002 and Sun et al.,
2002. Both water and methanol extracts inhibitory grewth of bacteria
(Ghazaviet al.,2008 and Ygit and Mavi, 2009).

Mango (Mangifera indica L.) is one of the most important tropical
fruits. The mango seed kernels contain many maab raicronutrients
(Zein et al., 2005)Soong and Barlow (2004)eported that mango seed has
a strong antioxidant activity due to its high phen@compounds content.
These authors also observed that mango seed isod gource of
phytosterols. Dried mango peel and kernel prodwzs reduce total
bacterial count, inhibited coliforms growth, andiended the shelf-life of
pasteurized cow milkAbdalla et al., 2007).

During the processing of mango and apricot, thel se®ne of the
main by-products. The seeds are not currentlyzetilifor any commercial
purpose and are discarded as a waste becoming @ safupollution Both
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mango and apricot seed kernel extract can usenatugal food additive for
extending the shelf-life of a variety of foods puots (Ribero et al.,2007)

From the above mentioned data, it could be conduttat both
mango and apricot seed kernel extract can usenatueal food additive for
extending the shelf-life of a variety of foods puots. Moreover, both of
mango and apricot seed kernels have many macrondom nutrient
components. Accordingly, the aim of the presentkmaras to study the
antioxidant and antimicrobial effect of apricot anmthngo seed kernels
extract in beef burger storage at refrigerator temrajure for different
periods of time.

Materials and Methods
Materials:
* kernels:

Apricot and mango fruit kernels, were collected niroVitrac
Company as by — products. The kernels were remavaaaually from the
seeds, washed with tap water and then dried at@G0n an oven for a
week. The dried kernels were crushed using a cogiateblender and
stored at (- 18 °C ) in plastic package until asslyand extract the oll
(Augustin and Ling, 1987%.

* Meat samples:

Six kilo grams of fresh meat were selected for gag of the study.
The meat was collected from retail markets arouradrdCCity during
summer 2014. Those samples collected in sterilicedtainers and
transported to the laboratory under refrigeratiomd akept at under
refrigerated condition until tested

Preparation Of Beef Burger Formulated :
Beef burgers were prepared as describeAbg{Elhak, et al., 2014

1. Beef burger formulated was divided into six maiadeg brands as
follow:-

2. The first group is control group (preserved withany preservatives).

3. The second group is preserved using sodium ndntg (250 mg/kg) .
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4. The third group is preserved using1500 ppm of etharango kernel
extract.

5. The fourth group is preserved using 2500 ppm adredhapricot
kernel extract.

6. The fifth group is preserved using 750 ppm of makgmel extract
and 125 ppm of apricot kernel extract.

7.6 .The sixth group is preserved using (750 ppm ahgo kernel
extract + 125 ppm of apricot kernel extract ) +§12g of sodium
nitrite).

Methods:
* Apricot Detoxification method:

Detoxification process has cotyledons of apricot seeds, after
conducting a self enzyme hydrolysis of the amygdaline by
emulsion enzyme located cotyledons seeds to produce hydrocyanic
acid, which is causative to toxicity according to Musa, (2010)

« Detoxification of the full split seeds before oik&action:

The full apricots seeds (without grinding) are soaked and
cracked in the amount of water by (1:12 w/v) at a temperature of
47 °C for a period of 30 hour with the change of water every two
hours, and after detoxification was removed the water from
cotyledons seeds and drying in the oven at a temperature of (50)
oC for a week, and were then cotyledons apricot seeds grinding to
remove toxicity by laboratory mill (El-Adawy, 1992.

» Preparation of mango and apricot seed kernel extiac

Powdered kernels were extracted with Absolute ethevas added
to the apricot seed kernel powder at a ratio of(@\/) and kept 24 hrs with
gentle shaking at 40C. Filtered extracts were dried using a rotary
evaporator at 45°C and stored at 4°C for further@stia , 2000).
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Determination of chemical composition

Moisture content, crude protein, crude fiber, crddeand ash of
apricot and mango seed kernel powder were detednaszording to
(AOAC 2007). Moreover, carbohydrate were calculated by déffiee.

Determination of fatty acid

The fatty acid profile of ethanolic extract of mango and
apricot kernels was determined according to ISO 5508 (1990) and
ISO 5509 (2000) by gas chromatography (GC) as described by
Nath, (1996)

Determination of total phenolic compounds

The phenolic compounds of ethanolic extract of mango and
apricot kernels were determined by HPLC according to the
method of Goupy et al. (1999) using HPLC HewlletPackered
(series 1050) equipped.

» Preparation of beef burger for microbiological angdis:

About 50g of beef burger were aseptically weighed and
grinded in sterilized hun. One gram of the grinded Beef Burger
was transferred into another sterilized mortar for microbiological
analysis where nine ml of sterilized saline solution was added and
thoroughly mixed with the beef burgers and this represents 10
dilutions which were then used making further dilution according
to Karpinska et al. (2001)

+ Determination of total aerobic bacteria count:

The aerobic and anaerobic plate count were determined
following the procedure proposed by the International
Commission on Microbiological Specifications for Foods (ICMSF,
1987). This medium was purchased from El-Gomheria
Pharmaceutical Company Ameriea, Cairo, Egypt.

Microbiological examination was carried out every seven

days interval from storage at refrigerator temperature. All count
were done in triplicates. At each sampling time, the stored bags

e
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were analyzed microbiologically according to the procedure
recommended by the International Commission on Microbiological
Specification for Foods (ICMSF). Serial dilutions were prepared as
described by (ICMSF, 1987)

Results and Discussion

The moisture content of dried apricot seed kerf{@lSK) was
approximately 2.4%. Crude protein, total fat, crdider, carbohydrates and
ash contents of ASK were found to be 26.5, 53.5,13421 and 1.9% on a
dry weight basis, respectively (table 1).

Table (1): Chemical composition percentage of aprat and mango kernels
powder.

Samples| Moisture Fat Protein | fiber Ash Carbohydrate

ASK 2.380 53.261 26.522 13.520 1.896 2.421
MSK 5.632 11.356 5.911 11.140 2.225 63.736
" (ASK) Apricot seed kernels " (MSK) Mango seed kernels

The protein content reported in the current stu@dg wlose to that
reported byFemenia et al., 1995vhich reported that protein content of
apricot kernel ranged from 14.1 to 45.3% he chemical composition of
apricot seeds kernels results obtained in thisystuere in general agree
with the many previous studie&Gupta et al., 2012)Moreover, cured
protein is close to that obtainedlinzosstudy which reported that the cured
protein in apricot kernel was 21.20azos, 1991)

The result of MSK obtained in the current study ever general
agreement with the data obtained (@ein et al., (2005), Abdalla et al.,
(2007) and Ashoush and Gadallah (201Ifhe MSK total lipid content
obtained in this study was higher than that sholae(¥ oussef, 1999).

Total fat for apricot kernel detected in this stwdys in the range of
total lipid obtained in other study which found tbi yields from apricot
kernels ranged from 42.2% to 57.2Musa et al., 201Q)

It should be noted that, the protein and fat canite ASK was five
time higher than MSK. While, the carbohydrates eahtin MSK were

C a2
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much higher than ASK. This results is within wittat obtained byAbdalla
(2007) who confirmed that mango seeds kernel containeddmount of
crude protein. Accordingly, the results indicatéttthe studied apricot
kernel flours considered an important new protenrees. The previous
opinion is agree witltl-Safy et al., 2012.

From the results illustrated in tal{le), it was observed that the ASK
was more nutritive than MSK because it's contentrenprotein, fat and
fiber. Accordingly, the investigated kernels floucen be used as an
effective additive in foods such as meat and cqueaducts specially ASK
flour.

From the previous chemical analyses, it could beclcmled that,
both of powder material contain fat with differerdoncentration.
Accordingly this study aimed to prepare alcoholrastt from both apricot
and mango seeds kernel. Then fatty acid compositas analyzed and the
results were illustrated in tab(2).

It should be noted that, the unsaturated fatty #&ardapricot seed
kernels extract was 91.5% and consisted mainlyle@€ @nd linoleic acids.
The saturated fatty acid content for apricot seexhdéds extract was only
8.5%, with major fatty acid of palmitic and it casts 5.36%. Accordingly,
the ability of some unsaturated fatty acids to cedserum cholesterol level
may focus attention on for spricot seed kernelsaek{Milosevic et al.,
2010). The results indicated that the apricot and kersetds extract
contained several fatty acids such as Palmitic, dldic acid and Linoleic
acid. This result was in general closed to sevaradies Lazos, 1991 and
Manzoor et al, 2012)
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Table (2): percentage of Fatty acids composition oApricot and Mango seed
kernels extract

_ Apricot seed Mango seed
Fatty acids
kernels extract % | kernels extract %

< Palmitic acid C16:0 5.36 4.68

@ Margaric acid C17:0 0.03 ND

% Stearic acid C18:0 0.77 44.20
% Arachidicacid C20:0 1.50 2.81

© Behenic acid C22:0 0.01 0.17
g Lignoceric acid | C24:0 0.06 ND

%) Total 8.5 51.86

'8 Palmitoleic acid Cil6:1 1.03 0.04
£ | Ginkgolicacid | C17:1 012 ND

%3, Oleic acid C18:1 63.87 42.05
© Linoleic acid C18:2 26.10 4.96

= C20:1 0.61 0.24

U‘é Total 91.5 47.86

In general, stearic acid was the main saturatdagl &atid in, while
oleic acid was the major unsaturated fatty acichango seed kernel$his
result was in within with many studies which repdrtthat the main fatty
acids of total lipids were stearic acid (40-42%) afeic (47-48%) of total
fatty acids, and they together constituted 87—-88%tal fatty acidgHelmy
(1998) and El-Soukkary et al., (2000Moreover , the current results were
in agreement with earlier studies study which reggbthat the major fatty
acids of Apricot extract were oleic, linoleic andlmpitic (E1-Aal, Rahma
and Khalil (1986) and (Manzoor et al.,(2012)).

From the above mentioned data, it could be conduithat, the
Apricot seed kernels extract contain unsaturatéty facids much higher
than Mango seed kernels extract. On contrast, Maegal kernels extract
contain saturated fatty acids tended to have fatettt approximately 6.5-
fold higher than Apricot seed kernels extract.

Cain)
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Researchers have shown that foods rich in ungatufatty acids
decrease risk of arrhythmias (abnormal heartbeatb)ch can lead to
sudden death. Unsaturated fatty acids also decteglyeeride levels, slow
growth rate of atherosclerotic plaque, lower blgrdssure and a possible
lowering of cardiovascular disease (CVD) mortal{yHA, (2003) and
Hooper et al., (2004))Accordingly, Apricot seed kernels extract has much
power effect for reduction the risk of various f@&mf cardiac disease than
Mango seed kernels extract.

Third: Flavonoids composition of ethanolic extréat apricot and
mango seed kernels

Phenolic compounds has potential as cancer fightingecules and
many other health function®amos, 2007).Though phenolic compounds
are present in almost all foods of plant origiruitd, vegetables, and
beverages are the major sources of these compdantie human diet
(Hertog, et al., 199b
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Table (3): Phenolic compounds of apricot and mangseed kernel extract

phenolic compounds Mango seed kernel Apricot seed kernel
extract( ppm) extract( ppm)
Gallic 754.34 11.40
Pyrogallol 3182.66 1278.78
4-Amino-benzoic 18.30 11.27
Protocatchchuic 144.88 57.82
Catechein 321.05 190.37
Chlorogenic 347.31 72.40
Catechol 12228.52 127.30
Epicatechein 1640.94 ND
Caffeine 244,72 14.67
p-oh-benzoic 947.56 319.22
Caffeic 155.72 124.88
Vanillic 13119.49 57.25
ferulic 146.40 206.82
Iso- ferulic 44.38 152.84
e-vanillic 1459.53 269.39
ellagic 539.51 221.55
Alpha-coumaric 11.37 23.33
benzoic 122.60 559.54
salyciic 363.95 91.07
3,4,5 Methoxy cinnamic 9.01 52.41
coumarin 56.95 18.80
p- coumaric 102.18 19.71
cinnamic 1.77 10.01

The phenolic compounds (mg/100g) of ethanolic extréor mango
and apricot kernel analyze by high- performanceidigchromatography
(HPLC) against standard compounds. Data in talsi{8wed that Vanillic
was the highest amount of total polyphenols comgsuiound in ethanol
mango kernel. While, Pyrogallol was the highest pounds found in

C o)
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ethanol Apricot kernel. Epicatechein acid was foomtly in mango kernel
extract. On the other hand, cinnamic acid was twee$t amount of total
polyphenols found in both apricot and kernel. Theselts somewhat agree
with those reported by Mohamed a@drgis (2005) and Puravankara et
al. 2000.

In general, all polyphenols component were highemango kernel
extract as compared to apricot kernel extract. 8asethe HPLC analysis,
and by comparison with standards, 23 polyphenoiddcbe identified or
characterized in mango kernel extract, and 22 p@gpls in apricot extract.
The polyphenols component isolated from mango kemthis study were
much higher than that obtained Ruravankara et al., (2000)study , that
identified six phenolic compounds in mango seedaexs, especially Gallic
acid. This difference may be due to the differemt mango category.
Moreover,Mohamed and Girgis (2005)found that, separated six phenolic
compounds, mainly coumaric, vanillin and feruliedac

From the above mentioned data it could be conclutda mango
kernels proved a source of phenolics. This resulipplicable with other
study (Pura-vankara, et al., 2000) From table 3 it be concluded that
mango kernel is a rich sources of polypheols coraptm This finding is
within with the finding reported byAbdalla et al., 2007).

The average of total phenolic component obtainettis study was
close to the value of total phenolic obtained ie tlecent studies which
determine total phenolic (TPC) of leaves, peelemsbark, and kernel of
different mango varieties, and total flavonoid @ms (TPC) in ranged from
630.89 to 11600.80 mg GAE/100g dry weigBhoudhary and Swarnkar,
2011 and Badmus et al., 2012)

Pyrogallol is predominating in both extracts. Pwibg is
antioxidant and anti-inflammatoryand protected agfachemically-induced
liver toxicity in vivo. Most of polypheols compongisolated from ethanol
mango and apricot kernels extract constitute aifsignt part of a healthy
diet due to their high antioxidant, anti-inflammatoand antimicrobial
capacitiegHeim, et al., 2002) Moreover, natural poltphenols are safe for
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use as a food additive, functioning as an antioXida some countries,
including Japan.

From the above mentioned data concluded that mangoapricot
kernel extract can be used as a new natural ad&okito improve the
oxidative stability of some foods. This opinionwghin with Soong et al.,
(2004) results which reported that mango seed has agstamtioxidant
activity due to its high phenolic compounds (Tanak&99), rich in
phytochemical¢Ashoush and Gadallah, 2011)

Thus utilization of mango and apricot kernels fatraction of oils
seems to be a profitable proposition for the effitiutilization of stones/pits
which otherwise is thrown as a waste. This opingagree withGupta and
Sharma(2009) Ozcan.(2010) andManzoor, et al (2012)opinions.

Minced meat is usually a very perishable food sgmging its shelf
life is an important objective for producers. Aatiogly, this study aimed to
try extended the shelf life of one product of miohereat (beef burger) by
adding natural extract.

Table (4): Total aerobic plate counts (APC) exhib#d by beef burgers treated
with mango and apricot kernels extract after storag at
refrigerator temperature for different storage periods (cfu/g).

Storage periods Zero time 7 days 14 days| 21days 30 daps
Control 4x106 c| 7.3x106|d3.6x106 ¢14.6x106 @d15x106
Sodium Nitrite 1x106 8 1.6x106ah.3x106 g 1.3x106 a 9x105al

Mango seed kernels extragt  2x106b  1x106a  3x10BIbx105 c| 6x105 4|
Apricot seed kernels extract 2.3x106 hx106a| 1x106a 2x106ab 9><10uab
Mango and apricot seed

] 2x106b| 1x106a 1x106a 2x106ab 1x1(6 b
kernels extraction

(Mango and apricot seed
kernels extraction) + (Sodium8.6x106 ¢ 2x106 b | 4x106b| 3x106bh 1x104b
Nitrite)

Commercial samples | 34x106 d 73x106 d| 29x106 d 20.3x10626x106 ¢
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The total bacteria counts in beef burgers beforkadter addition of
mango and apricot kernels extract storage for wiffe periods of time at
refrigerator temperature were shown in table (%)e Tesults showed that,
the total bacterial counts in fresh (untreated¥ beegers were 4xf0cfu/g.
Fresh samples that treated with sodium nitrite @entb have the lowest
APC among all different samples investigated imragdy after
preparation. Even, there is significant differendesve been observed
between this samples and other investigated samples

Both beef burger samples treated with mango anttapkernels
extract have APC lower than untreated samples, stadistical significant
differences have been observed between them. Mere@mommercial
samples tended to have the highest APC among m@plsa investigated
immediately after preparation.

Samples treated with half amount of sodium nitriteand half
amount of both kernel ethanol extract had APC highan samples treated
with pure extracts from mango and apricot kerneld sample treated with
sodium nitrite. Even, statistical significant wedgserved between them.

Aerobic plate count (APC) for most of investigateaimples after
storage for different periods of time were increhséth increasing the
periods of time.

In weekly investigation, commercial samples tendedhave the
highest APC among all treated samples after storageefrigerator
temperature. It may be due to this sample had thkebkt APC before
storage.

Aerobic plate count (APC) for control sample wagher than all
another treated samples investigated after stoi@gdifferent periods of
time. It means that sodium nitrite, mango kerndfraet and apricot kernel
extract can play a positive role as antibacterial.

Sample treated with mango kernels extract had oheedt APC
among all investigated samples after storage fod&®s, even lower than
samples treated with sodium nitrite. After sevegsdaf storage there no
statistical significant difference were observetilaen samples treated with

i)
{ 645)




= Chemical and Microbial Study of Mango and Apriot Keefs Seeds and its Effect

sodium nitrite or treated with ethanol mango or/apdcot kernels extract.
This result agree witlbadallah and abdel Fattah (2011)

From the above mentioned data it could be conclutdatd mango
and apricot kernels extract reduced aerobic plateeef burgers, even after
storage for 30 days as refrigerator temperaturesdhesults might be due
to a variety of phenolic compounds such as falvoadd gallotannins
present in the mango and apricot kernels extradus ®bservation is agree
with those report byPura-vankara et al(2000) Kabuki et al. (2000)
Engels et al (2009) and (Tian et al., 2009).

It is striking that the mean total APC present nnestigated beef
burger is lower than the recommendation safetytlpmposed by Egyptian
Standards which proposed that total APC in beefidrushould not excess
than 16 cell/g E.0.S, 2005).

From the above mentioned data it be concluded tiwatabove
results apricot, and mango kernels are rich inientis and could be utilized
for cooking and some food products. These resejporied that the both
extracts had a broad antimicrobial spectrum agagmatn-positive and
gram-negative bacteria. Moreover, the active awtiofial component may
be due to polyphenols found in both extracts.
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