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Time Course Changes in Freshness of
Ostrich Meat in Cold Storage

Hiromi Sen

Abstract : Contents of adenosine 5-triphosphate (ATP) and its related compounds
were examined in ostrich meat stored at 4°C for 16 days.

The amounts of ATP and adenosine 5-monophosphate (AMP) were about 0.1 #mol/g
meat at 4 hours in the storage, and the former disappeared on 2 days after and the
latter tended to decrease in the experimental storage time. Adenosine 5'-diphosphate
(ADP) level was maintained to be about 0.3 zmol/g meat throughout the experimental
period. The amount of inosine 5-monophosphate (IMP) which was a product analyzed
from ATP was about 3.3 #mol/g meat constantly during the first 4 days, after that
sharply decreased to 1.3 xmol/g meat during 16 days in the storage. That of inosine
(HxR) which was the product from IMP tended to increase to 1.6 x mol/g meat
during the first day and then unchanged until the 10 days in the storage, after that
it decreased to 0.9 £ mol/g meat on 16 days of the storage. On the contrary,
hypoxanthine (Hx) and xanthine (X) concentrations increased gradually in the storage,
to about 0.6 and 0.9 zmol/g meat on the 16 days, respectively.

The K value was calculated by the following : K (%)= (HxR+Hx) X 100/(ATP+
ADP+AMP+IMP+HxR+Hx). The K value of 25% in fresh meat increased linearly

up to 45% during 10 days of storage.

Key words : ostrich, meat, storage, freshness, ATP related compounds

Introduction

Ostrich farming is rapidly growing in
the world and ostrich meat is noted
because of the nutritive values. Ostrich
meat has low concentrations of fat and
cholesterol, and high concentrations of
iron and protein. However, the informa-
tion about the storage of ostrich meat
is very few, which has made difficult for
ostrich meat to come into the market.

The K value was introduced as an indi-
cator of the freshness of fish meatD,
which is calculated by the following : K
(%) = (HxR +Hx) X 100/ (ATP+ ADP +
AMP+IMP+HxR+Hx). Since then this

value has been used in the marine product
industry and also in the other kinds of
meat”?.

The aim of this study is to clarify the
changes of quality of ostrich meat during
storage in refrigerator after the slaughter.
I calculated the K value in ostrich meat
stored. This study would be helpful to
gain the information about the freshness
of ostrich meat during storage in refrig-
erator, and make it easy for many

consumers to get ostrich meat in markets.

Materials and methods

Four-month-old female ostrich (Struthio

Camelus var. domesticus) was obtained
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from a farm in Okinawa prefecture for
this experiment. The weight of the ostrich
was 6.63kg. The ostrich was put to death
by an exsanguinating via the carotid
artery, and then the leg meat (M. ilioti-
bialis lateralis) was quickly removed from
the carcass, and the meat was stored at
4°C in refrigerator. During storage, meat
pieces were cut from the meat to examine
the contents of ATP and its related
compounds. The preparations for measu-
ring the contents of ATP and its related
compounds were used by the methods of
Karasawa”". The methods were followings.
After 2g piece of samples were picked up
from the stored meat in each time, the

piece of samples were homogenized by

3

g a
@0.15—

3

g

2 0.10

8

8

£ 0.05

5 L

& 0.00

< 0 2 4 6 8§ 10 12 14 16

Storage time (days)

AMP concentration (£mol/g meat)

using a grinder with 10ml of 4% perchl-
oric acid. And after the homogenates
were centrifuged at 3,000 rpm in 20 min-
utes, the supernatants were neutralized
by 2N KOH, and centrifuged at 3,000 rpm
in 20 minutes again. The supernatants
were filled up to 25 ml with distilled
water, and stored in the freezer at —25°C
until the analysis. The samples were
analyzed by using HPLC with Finepak

Gel SA-121 Column.

Results and discussion

Changes of ATP concentration and of
AMP concentration in ostrich leg meat
during storage at 4°C are shown in Fig.1.

The concentration of ATP was about
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Fig.1. Changes of ATP concentration (a) and of AMP concentration (b) in
ostrich leg meat during storage at 4°C.

Each point represents mean=®SD of 3 samples.
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concentration in ostrich leg meat during storage at 4°C.

Each point represents mean®=SD of 3 samples.
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Fig.3. Changes of IMP concentration (a) and of HxR concentration (b) in
ostrich leg meat during storage at 4°C.
Each point represents mean=SD of 3 samples.
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Fig.4. Changes of Hx concentration (a) and of X concentration (b) in
ostrich leg meat during storage at 4°C.

Each point represents mean®SD of 3 samples.

0.1 zmol/g meat at 4 hours in storage,
but it disappeared after 2 days storage.
Similarly the concentration of AMP was
about 0.1 #mol/g meat in early storage,
and tended to decrease in the experimen-
tal storage time. On the other hand,
ADP level was maintained to be about
0.3 #mol/g meat throughout the exper-
imental period (Fig.2).

As shown in Fig.3a, the concentration
of IMP was about 3.3 # mol/g meat during
the first 4 days, which is similar to the
value during early storage in breast meat
such as beef4), porkg)and rabbit4), however,
than the
Thereafter it sharply decreased

is much smaller chicken's
2,3,8,9)
value .

to 1.3 #mol/g meat on the 16 days storage.
The concentration of HxR tended to in-
crease a little to 1.6 umol/g meat during
the first day then unchanged until 10
days storage. After that, HxR sharply
decreased as well as IMP to 0.9 £ mol/g
meat on 16 days storage (Fig.3b).

On the contrary, Hx concentration in-
creased gradually in 10 days storage as
shown in Fig.4a. On the 13th day, it de-
creased suddenly, which is considered to
occur since Hx resolved into another
substance further. A remarkable unknown
peak was observed on 13th day chroma-
togram which is supposed to be uric acid
of the

because degradation pathway.
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Fig.5. Change of K values in ostrich leg meat during storage at 4°C.

Each point represents mean®SD of 3 samples.

After that, Hx concentration increased
again to about 0.6 x mol/g meat on the
16th day and the unknown substance
was still observed. On the other hand,
X increased throughout the storage time,
and reached to 0.9 £ mol/g meat on 16th
day (Fig.4b).

The K value was calculated from the
experimental data, whose change of the
ostrich meat stored at 4°C is shown in
Fig.5. The K value of 25% in fresh meat
was relatively high, which might be
derived from that the methods for
determining of ATP and its related
compounds were not appropriate. Possibly
I should have determined to concentrate it
as soon as possible after the slaughter.
The K value increased to 33% at one
day of storage, after that, it increased
gradually to 45% on 10 days of storage.
On the 13th day, the K value was a
little decreased, which 1s considered to
be due to the appearance of an unknown
substance as described previously. From
these results, I could be allowed to judge
the quality of the stored ostrich meat at
4°C within 10 days by using the freshness
index of K value. It is apparent that

ostrich meat could keep freshness longer

than broiler leg meat in a refrigerator,
as considered from comparing this data
with the case of broiler leg meat which
we run previous1y5>. In other cases, K
value of beef becomes to 53% at 10 days
storage in 5°C4), harp seal meat's becomes
to about 40% on 10 days storage in 0c?
Although the temperatures are different
in these cases from each experiment,
the patterns of the freshness change
of ostrich meat might be similar to
those of beef and harp seal meat. The
characteristics of ostrich meat concerning
the change of the K value in refrigerator
storage may show that it increases

sharply in the initial time.
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W U725 T 2 v O REEAAL
T B %

EE HES T v HOBRETOBEZICONT, W OhDHIRAEES BT, ¥F 3
BN (M. iliotibialislateralis) W75/ ¥ v 5-=V Vg (ATP) &% D B#bL SR b,
L CTI6HMBAZRTK L<BIT ED & 5 BEALT 2 D0 AR ICBERERE L k.

ATP &7 7 =)VIE (AMP) 13, Ik 4 RefI 2 O R IHITHI 0.1  mol /g ATH - 7228, Hif
FHIMrEL 2 HHICHE L, %R Emicd -7, 77/ ¥ v 5-Y Vi (ADP)
T, BRI A B L TI0.3 umol/gINTH » 1. 1/ ¥ Vg (IMP) IS0 TIR, 7k
FIO 4 HEIEE3.3 wmol /g A TH - 745, ZOHEAEITHD L, 16H HIZiZ1.3 2mol /gl &
Bote. 47 vy (HxR) ML, JE624MEIZRIMGICH 0, Z0%10H HETL6£mol/g
WOMENREARES, ES5IC1I6HHITIEF09umol/gRE TR L., —F, ERFH L F o
(Hx) BXOFH 7 (X)) B, IR ecgml, 160 HicidzhEhih0.668 LT
#10.9 wmol/g A&7 -7z,

BonfiEMmzEMNT, KATRIN B EFEEHEEBAM AR L Uz, Kl (%) =(HxR+
Hx) X100/ (ATP+ADP+AMP+IMP+HxR+Hx). #EROKEIZ25%TH D, fr 1l H
HUR100 H & TIEIZHERAIHI U7z,
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