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Effect of pH-Adjusted Sodium Citrate Buffer
Solutions on the Freshness of Dolphin

(Coryphaena hippurus) during Storage

Shyh-Shiuan Chang and Shyh-Fen Liu

In order to inhibit the production of 'his.tamine during storage, it is necessary to
improve the postharvest treatment of dolphin (Coryphaena hippurus). Sodium citrate buffer
solutions (SCBS) with different pH (4, S and 6) were prepared by seawater, 0.1M citric
acid and 0.IN NaOH. Raw dolphin were immersed in the SCBS and stored at 0°C and
28 * 2°C for 20 days and 40 hours respectively. The indices such as pH, volatile basic
nifrogen (VBN), aerobic plate count, K value, histamine content and organoleptic test were
used for estimating the freshness of dolphin during storage. Comparing with the pH of
raw dolphin, .the pH of SCBS with a lower value increased during storage while those
with a higher value decreased. Low storage temperature and low pH SCBS not only
slowed down the increase of pH in the dorsal 'meat but also effectively inhibit the growth
.of bacteria. Judging from VBN, K value and organoleptic test, the time required for
initial putrefaction of the fish stored at 0°C were 18 times longer than those stored at 28
+ 2°C. The production of histamine was apparently inhibited by low storage temperature
than the pH-adjusted SCBS. If the fish meat clearly sof-tened, it cannot be used for eating
raw or processing because histamine content in the fish meat may reach a level of 100 mg%
or more. From the above results, it was suggested that dolphin must be stored at a con-
stant low tembgrature by either icing .or freezing. Low pH SCBS. ice was also available for
this purpose. ‘
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"Fig. 2 Changes in pH value of immersing solutions of Coryphaena

hippurus during storage in sodium citrate buffer solutions

at 28+ 2 ¢ for 40 hours.
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Table 1 Chan_ges in aerobic plate count*. of sodium citrate buffer
solutions and dorsal meat of C. hippurus during storage
at 28 * 2°C for 40 hours ’
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Gﬁ il - l:'ﬁ': Storage time ( Hours )
roup Sample
16 26 40
R B SRR A
Eigpfi SCBS ** 2.34x 10" - 4.26x107 6.60 X 107
pH4.0 ¥ H&A
: Dorsal meat 1.06 X 10° 4.26x10°¢ 2.96 x 107
FEERERGhIE W W ,
B SCBS ** 5.44 X 10 >10% > 10°
H5.0 & @A
P Dorsal meat 2.95 X 10° 3.12x 105 1.32 X 10°
B X ] :
= B Seawater > 10 8.65x 108 5.50 x 107
Blank & &
. Dorsal meat 4.90 x 10* 2.44x107 3.35 X 1‘05

* MRS o
Sodium citrate buffer solution.
RGNS RN YALERCEN SR EETREN / EARNE LK
BREN /B ° .
The unit of aerobic plate count in SCBS and dorsal meat are
cfu/ml and cfu/g respectively,
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Fig. 3 Changes in pH value of dorsal meat of C. hippurus

during storage in sodium citrate buffer solutions at
28 + 2°C for 40 hours. ’
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28 + 2¢C for 40 hours.
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Fig. 5 Changes in K value of dorsal meat of C. hippurus during

storage in sodium citrate buffer solutions at 28 + 2 <

for 40 houyrs.
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Fig. 6 Changes in histamine content of dorsal meat of C. hippurus
during storage in sodium citrate buffer solutions at 28 + 2

€ for 40 hours.
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Table 2 Organoleptic'test'* of C. hippurus during storage in
sodium citrate buffer solﬁtipns at 28+ 2°C for 40

" hours _
y B3R C NEE )
- Eul H B Storage time (Hours)
Group Item '
16 26 40
Mg pH4.0 HBGill 2 3 3
' iR Eye 1. 2 3
&% Color 2 2 3
BB Texture 1 2 3
i Abdomen 1 3 3
2% Tatal 7 12 15
EmEpHs5.0 #Gill 1 3 3
B Eye o1 2 -2
BEColor 2 3 3
B Texture 1 2 3
i Abdomen 1 2 3
23 Total 6 12 14
7% [Blank #Gill 2 2 3
iR Eye 2 2 3
&% Color 2 2 3
KB Texture 2 2 3
¥ Abdomen 2 2 3
2 Total 10 10 15

'E'BE&E?F%GFUI ~ 2~ 3SBIREREF ’Eﬁ {&9*3 °
The scores, 1, 2 and 3, in the organoleptic test represent goo
good, fair and poor respectively.
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Fig, 7 Changes in pH value of immersing solutions of C.
hippurus during storage in sodium citrate buffer
solutions at 0°C for 20 days. ’
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By 8L :
Table 3 Changes in aerobic plate count™* of sodium citrate buffer
solutions and dorsal meat of C. hippurus during storage
ot 0°C for 20 days .

HEMBRX)
A B B&S Storage time (Days)
Group Sample :
0 4 8 12 16 20

ERkRME 1** 6.35x10°  3.90x10° - - 7.47%10* 2.70 x10°%
pH4.0 2*** - 2.99x10* - - — 8.40 x10*
BmE 1™ >10® 8.65x10? - 2.12x10° 3.32x10° 2.54 x10°
pH5.0 2*** - 8.69 x10° - - - 3.50 x10°

BRERfE  1** 4.30x10° 8.70x10® 4.40x10¢ 1.35x10° 1.43x10° 1,10 x10°
pH6.0 2*** - 3.36x10* — - — 3.25 x10°

= B 1** 4.65x10° 3.94x10* 3.04x10* 2.44x10° 3.64x 10° 2.99 x10°
Blank 2%*** - 2.05x10°% - - - 4.05 x10*

* BEBAETAFLEER BN SR EEYREN / EARNBEEY KEN / A% °
the unit of aerobic plate count in SCBS and dorsal meat are cfu/ml
and cfu/g respectively.

BB RREER

sodium citrate buffer solution.

e BATA-
dorsal meat of dolphin.
****:?ﬁ ZK
seawater.
6.4F [:7Zs@# control
6.2 @:EERR{E pH4.0
O :B#fE pH5.0
6.0 I
'-E 5.8
S .4
- S
5.4
'5.2 B
5.0 N . ‘, - s 1 g
o 4 8 12 16 20

RrEEm (X))
Storage ’ time_( Days)
B8 A% 0°C M ME MR BF7F 20 R AR B EZB L
Fig. 8 Changes in pH value of dorsal meat of C. hippurus during
storage in sodium citrate buffer solutions at 0°C for 20
- days.
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Fig. 9 Changes in VBN value of dorsal meat of C. hippurus

during storage in sodium citrate buffer solutions at
0°C for 20 days.
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Fig. 10 Changes in K value of dorsal meat of C. hippurus
during storage in sodium citrate buffer” solutions
at 0°C for 20 days
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G ; Park 8 “BBEMWE 10°CHF 4 Ki%H 130 mg ymmz@ » THfGZE 5 KA 250
mg% - HREMEELEERSARNYEERARNR" - S ERRRZ ERTEKETAY
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Fig. 11 Changes in histamine content of dorsal meat of C.
hippurus during storage in sodium citrate buffer
solutions at 0°C for 20 days.

FRBRARE £ 0°CHF 20 XPH . 4 EBRATANEBRES BHE 15mg BLUT - B
FARBERAE » ARLRFEOEY, (B 12 XN ZAAZERE » THESERNERE
AR » 4 MR SR FRIBMBHER - ARR 1 LR TA : EBFERRE®RKEEHD
ARREREE » TR pH 80 1 B oS M 2 v 10 SR BORBI B

WEsERE (%4 ): : : ‘

RRAEHBRENERTL » 4 EHREGRpH 5.0 4 HH 3 EHURABEBNER o £

20 X% > 4 EBBVARERLHTSR - HITREBREARBER 15mg BHBER > FUXHR



B1 BN —EER  IEREFTLERMHEE AL SBEHE 100meg % > TIFRAE
BARGELURMABRKTEREN—BHSWE EREHE -

#£4 BREC BERMABREAETHT 20 XAHZEHRE *

Table 4 Organoleptic test® of C. hippurus during storage

in sodium citrate buffer solutions at 0°C for 20

days
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the scores, 1, 2 and 3, in the organoleptic test represent

good, fair and poor respectively.
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