Prevention of Blackening in Canned Shrimp Using Phytic Acid
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Abstract

Prevention of blackening in canned shrimp using phytic
acid in the preparation steps before canning. process were
investigated. First, blanched peeled shrimps were dipped in the
solutiorn of phytic acid of four different concentration of
500, 1000, 2000 and 4000 mg/kg with the ratio of 1:1 for 10, 20
and 30 minutes before canning by process I. The results showed
that the levels of absorbed phytic acid in shriop flesh from
canned shrimp were significantly linear related bto the
goncentabion of phytic acid used for each dipping time. The
correlation coefficient were 0.5964, 0.9872 and 0.9974 for
dipping time of 10, 20 and 30 minutes, respectively. In the
otherhand, the relationship between dipping time and absorbed
phytic acid was linear only for +the phytic acid concention of
500 mg/kg. which found that +the correlation coefficient was
0.998 while the concentation of 1000, 2000 and 4000 mg/kg. were
nonlinear with the dipping time. For those threatments showing
non-linear relationship, the quantity of phytic acid in the shrimp
flesh increased rapidly in the first ten minutes and gradually

increased at the slower rate in the later dipping time. Average
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phytic acid content in canned shrimps was 863.77 percents
coupared with the blanched peeled shrimps dipped in phytic
acid solution. The blanched peeled shrimps had total diron
content between 101.62 - 188.70 mg/kg. and total copper content
between 11.36-17.60 ng/kg. The pH of canned shrimps were between
8.05 to 6.43 and total sulfur dioxide content were between 14.74
to 25.93 ng/kg. The colour of canned shrimps varied from slight
blackening to good colour. Another experiment, blanced peeled
shrinps were dipped in three concentation levels of phytic acid
solution 1000, 2000 and 3000 mg/ke. with the ratio 1:1 for 10,
20 and 30 minutes before canning by process II. The results showed
that the pH of canned shrimps were bebween 6.11 to 8.5% and
the total sulfur dioxide contents were between 17.14 to 22.88
ng/kg. All samples had moderate blackening.

Prevention of blackening in canned shrimps by using phytic
acid in packing step was also studied. The cooked blanched and
peeled shrimps were processed in five different procedures.
First, the shrimps were dipped in 500 mg/kg phybiec acid solution
{shrimp to solution ratio was 1 : 5) for tventy minutes. It was
found that the shrimps were slight blackening. Second, 1000 mng/kg
phytic acid was added in packing brine. The result showed that
the shrimps were good colour. Third, the shrimps were dipped
in 300 mg/kg phytic acid solution for twenty minutes together with
adding 1000 mg/kg phytic acid in packing brine. It was found that
the shrinps were good color, Fourth, no phytic acid was used in
any steps. The result showed that all samples were slight to
moderate blackening. Fifth, 1000 ng/kg EDTA was added in packing
brine and best colour shrimps were obtained in every samples.
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‘ L4 1 2
wan il AT LTI TILA e R en Tela andnTan i Te

Source df 5858 MS F Prob.of>F
Treatment 4 28.271 7.068 96,971 0.00000™"
Error 70 18.344 0.282
Total 74 46.615 0.630
"oV = 14.93 4
o ] wr 1 < ar :p‘\‘ .
¥k Nﬁ7qﬂﬂﬁﬂ314ﬂuﬂﬁﬂﬁﬁﬂﬂﬁ1ﬁmﬂﬁ {p<0.01)

A1T190UINn 12

4
1ﬂ§nﬂuﬂuaaunﬁ1u1$3nisﬁaq

o 4 v oo Y] Y Y]
manﬂiaiﬁiﬂsﬁﬂ11uuﬂ7ﬂ11uﬂﬁwtaﬁnauqqnisﬂaq1a51ﬁn1a

Source af S8 M8 F Prob., of >F
Treatnent 4 0.162  0.028 A.244 0.02902"
error 10 0.0860 0.008
Total 14 0.162 0.012

CV = 1.21 ¢

* HAomLAnAagSHHaA AN (p<0.05)
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{ ES g F v
RI1TIWUIA 13 nan173Lﬁ?ﬁsuﬁuﬁnuﬂﬁﬂiﬂuUTuwmﬁa1ua11ﬂaanﬁﬁanaqqﬁ

32
nﬁsﬁaQTaaﬁﬁniﬁ1u§n1unuﬁﬂun15u173nisﬁaq

Source daf 85 NS F Prob.of >F
Treatment 4 60.481 15.120 9.908 0.00168""
Error 10 15.260 1.5286
Total 14 75.742  5.410

CV = 9.33 %

¥ inaNnananag e iisd Bl (p<o. o)
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AMAUHIT & NITUATIERRTILEN
1. FuqenTaiwan (Total phytic acid;Harland and Oberleas, 1988)

qﬂnvé

1. ﬁaﬁnﬁ (glass barrel column)

2. LTHH (gnion exchange resin) AGi-X4, 100-200 mesh,
chleoride form

3. u7afay (micro-kjeldahl flasks) mune 100 ua.

4. an8as (micro-kjeldahl digestion rack)

5. lﬂéﬂﬁ%ﬁnﬁigﬁﬂﬁuuﬁd {specirophotonster)
CRETET

1. fnTasaneEnTaLnAsLiNdL 2.4 % 13a39n9ainAa 54 na. Badin
Aiwlupadatinontomia 1 ans

2. drrasanaTEiAaunaales 0.1 Bax 0.7 M.

3. f17asanaved LURNNATIE (80 TuTaTnTudaddaianaianany) 18
Potassium acid phosphate ﬂiﬁﬁaﬂnﬁﬁ 0.350 n¥uasTunniadiuisTints
1 A7 cRunandutoenan 500 HA.MAENTAAINERLLINES 10 N. 97u7m 10 ua.
UFnieTInia 1 aas

4. #17arangiNAULEN 2.5 % A¥ANE Anmonium molibdate 12.5
AFlwinndu 200 Ha. 1naetunraTaUinanTIuIR 500 NR. LANnTaausdulSndn
10 N. 4719 50 ¥a. UAs13a3WELTNIRTA RN

5. Sulfonric acid reagent (i-amino-2-naphthol-4-sulfonic
acid) #sa18 1-amino-2-napthol-4-sulfonic acid 0.16 n¥u  sodium-
sulfite 1.92 nu uae sodium bisulfite 9.80 a¥uluirnin 90 ¥R, WAIAIE
avtumandaliuaaTauia 100 A, prisiwanafasd¥armTautiatunitazats
13naeRania A NaT QR umeRTuastEy Saviaanindn L dee)

6. Disodium ethylene diamine tetraacetic acid—sodium—

hydroxide reagent arath Disodium ethylene diamine tetraacetic
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2 ]
acid 10.23 n7y uar sodium hydroxide 7.5 nTy armitndulunindialiuany

e 250 HA.
f
MITiaTaNNTIWUAF LURHAATIEI
o 4 4 A "
154 spectrophotometer N3I9AAU 640 nm. AeNSTNITENN 15 WAB
9% pipette Eﬁﬂ?iasﬂﬂﬁﬂﬂﬁlﬂﬁuﬂﬁ?ﬂﬁﬁu 1.0 3.0 Uar 5.0 ¥a.daeu
. ,
volumnmetric flask ¥uAA 50 ¥A. LANHMITENIN 20 NA. R TWLEAAL LAY
4 ws oo W -y N .
d17aza1a nolybdate 2 ua. wAuTM TNMANAT LARF1TAEANE sulfonic acid

[T I ¥ BT =¥ US:DUA i LY YV e 54’:\)!}
1oag. 128199L99A e tauatuladTnaT vagadutae asnetinn 15

o @ [y <3 + o A 2 Pl
#%an u11ﬁ1an11§anauuﬁq ﬂﬂu1mﬁﬁéﬂﬁ?ﬂutﬂuﬁuéﬂaﬂTﬁﬂﬁigﬂﬁﬂuuﬁﬁ

#1TasaiadadidaniaTsne ( 80 MuTaTnTudaddaia/Nadant)

nl std CluTeenFudaddaid A conen/A(K)
1.0 .80 0.1805 443,21
3.0 240 0.518 465.12
5.0 400 0.852 459,48
_" Mean K " 459,27
s - . {
ATNITILATICH

fef9a894 2 n%u Tdas1yu Erlenmeyer flask #u1a 125 HR. LBY

gq v v n 4 * Y] t o
NTALORDLIHTR 2.4 % MM 40 ¥R, (ATRLARE I1UIN 20 ¥a./R3a879 1 A%

T H ! ti o Ar
ﬁainuaztﬂaﬁaawquio 3 311u¢nqmnguua¢
: ] w < o { s % & o w £
Iz LREINRiaTaARRRANUTAgL ANtIAATYTI1HIINaRAN 3 HA. ASTUARANU
o o w 4 w <4 PP T .Y o w du
BRILNLTAB 0.5 ATHAYILARANN MAYIINNLTTUIRLTHNRIARAD  AVYABRNUAIE
ol { v w . w M4
drTavanaTdiaauanalIRLENIL 0.7 M.3719% 15 Ha. #ualadInavdIadam

B -
gaauan 15 Ha.
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+* L [Y) ld
HIRIDETNRTOVATHATEANRNTAIMNAELAT 1 gﬂﬁﬁiasaﬂaavaaqenﬁﬂu
nfsatenTas 1 ua.ldaelumiaialininsauia 25 ua. 1AM Na, EDTA-NaOH
a i P . ' v £ X
1 HR. 13837482881 TBUTHART WRNIRLT Y wAdn aaeTuRaduy neF TdER9 Y
v 8w Y 2 o - v v - w i
frateRtaunaulIndatnaanay 15 ua.nell  dvatvaragiTazataiviaanaanlie
F13
< a i ~ +
0.1 M. 47w 15 ua. noly dsateftad19asataTiiasnanslse 0.7 M. a719u
[ »4\»3‘ ] ] [ Y ar 4 3 u
15 da.lnugagsdeainiauasiuaatay ﬂaa?uggﬁa%ﬂa%atﬁ?ﬂaa Qﬁnvﬂuiamgq
' o E o a X o o »
nuwﬂwunawqaunianqnﬂitaaﬁuqa uasn1a§LuaaqqunuNWnQHanﬁﬂ TuruTasiiie
o [YS A W o 4
ARANITENAY 5 W RITNTONAT 5 BN BAaNadInd
4 \ £ wu » oa Y v oA L w v 1 d
LHaEagaat  ABLAY THLANUT 10 UAR. UDIMTATHARIIHTAUR TLYanEa 18
-5 » i [ Fs) 1 v & 3 YRS
inaa Tuarmngauaatliddszyty 10 uan daasTuian  n18avivaedaldsuiaTInIm
o £, [ T T T - . .
50 wa. LaudgiTazataiuauLan 20 ua. L3E1TuLInn Layl sulfonic acid
[ T ¥ TR | T (K\v . I
reagent 1 ¥a. isa1tianne g iittalTuasT  dassndiinay 15 wan o

o ‘«I 4 s o
‘!Umm1@%51&&3’%3?%&11& 640 WATWINAT  AMWINAINLANTUTEY phytate

" mean k " X A X 20

il

phytate {(mg/g sample)
0.282 X 1009
A = absorbance
" mean k" = std P gﬁ(g)! A7 (stdy

28.2 4 p

iila phytate

< <4 v v, a0 W
LANNTALARBLENTY 9778 0.5 U, uasaTaiuednl oy 3 da.addu
1 ) EURPTEE D | w f w YL Y o
19RER8  ARRLANAI28vRE URSTuRAANY  TNTAUINABUTIHI 10D 0 0 UATUARANT
4 - w1 e g 3
U 15 WA, NA9IMATY 3 fr287¢ INRIELTIRRILAETAL TRu It a vl
-5 N q4 oo ’ o
taTan Blank Tasl#nTatnAatiuin 2.4 % 4w 1 na. Ry Na, EDTA-~
P [T w ¥4 as e & 4
NaOH 1 ua. 103m1THia 25 ua. 2740088 1adtnasIueaadl uaunTeuanag

1 = I
A9 L HEL AEIN




a ¢ w, ! .
2. Utuaiaidatiaaantia (Total sulfur dioxide ; Pearson, 1970)

I
gﬂnim

<f
AVTLAH

- - [
MANTILATIEH

4 4 o £y £ s
qaLﬁsaquaﬂauuwﬂiuﬁmﬁﬂswai1aaan1ﬁﬁ
{
tiaa au1R 10 wa.
[ al { o ar
uadiuTaTiay uianqﬂnﬁmﬂ7ua?1uau

Lﬂwiwﬁwﬂﬁaﬁgn

A ( N (
drTaeataldTaTianidaTaanlsa L HuruInga 3
< v Y
nTALAAD L AN
o £
dvazareTdvaanidatanda 0.05 N.

Methyl red indicator

66
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N ¢ vt .
1ddTavareldTaTIAuL e Taanda L induTanay 3 3 15 ¥a. A’y
ar Al - =r '\l LT 'i
1uﬂ1a3ﬂn113ﬁ1n7uanuﬁﬁ WAz 5 uR. TunAea TR irhilnaL EiuLeas
) o v ow oA & w . aan " a4 Y 4
/Y 1dﬁaaaﬂﬁqﬁnuaaﬁiﬂniqaq1uﬁﬂan1ﬂaniﬂﬂ B0 ATH  tANKINAL 350 NA.
<4 LTI V] ] L7 4 ..'. L TR | LL N
WANTALAAGLENTY 20 HA. RALIINULATISRAN wamada g 8uasinTaTean
Y N oy oy 2y [T N . o 2, [} o
Liraumanniangdgn dsuanTinaTinaasn19iuTasiauinla 6-12 dasgauinynn
o I gt qvy 4 a4 . '
maaauﬁazﬂﬂvg Lﬂﬁﬁ%ﬂﬂaawtwwﬂ?ﬁiaunqa Luasaaaﬂﬁaalﬂa¢watgﬂatu1q
1 | < 41 or o )
Uaaﬂ?ﬁnaaﬂiﬂaﬂwaqaﬂnﬂﬁnuﬂuﬁaaﬁgﬂaigﬁaaaﬁiﬂ1antﬁutaaﬁuwu 30 ¥4I
s wt
Nad ad naaLaﬂn?agﬂniaauasuaaauﬁvgﬂaagaan LARNTAZANHIINNABAND 2
E13 1
7if18avIupINTINTI8 ﬁﬁauﬂaﬂgﬂaagﬁﬁauqnau LAvIuEIRTINTIE  eA
k1
. o <f N e
methyl red 3 wga U lWALaTaiuR 1 Taza18TaanldnTanida L iniy 0.05 N.

N [ € I . o
giptadnTasaralgTaTiaucdatoanldaniadentd 49498 20 wa. RUdITaratd

oS \!vu .IJ\D P
THiaanldaTanigatonai 0,05 N, uraniaulaunny

VTR

a X M X 32 X 1000

Suifur dioxide (mg/kg.} =

Q
Y « N I
a = UTNIRT (i) BasRtTarateTdvasuidatanivanty
v oW Fe . Fs
M= ﬁ?ﬁutnunu;ﬁuTnaﬁﬁﬂaqﬁqiﬁﬂ?aaaanﬁLﬁﬁﬂiﬁﬁiﬂﬂ%ﬁa
Q = dwiindaaa1y (AFD)

a ¢ )
3. dIntniwanuasnagiad (Total diron and copper: A.0.A.C, 1830)

Qﬂnié
1. TnnaTaua 150 ua.
2. 199°9RUIUIRTINNA 50 uA.
3. tatlvin

4. Atomic absorption spectophotometer




68

q171Al
1. HNO,
2. 60 % HCLO,
3. HCL {1+
4, 10 % HCL
5. 0.1 N.HCL
6. 5 4 Lanthanum solution
n1Tiaday stock solution
1. Copper stock solution 1000 g.Cu/ml. a¥a1a 1.000 niu
o, 4 R v 4 v a .
naena¢uﬂqu16nﬁ1un1a HNO, aﬂu1uuaan§a WRILAN  HCL 37894 5 HA.
4 o 3 v [ LR T N o
Teinaus LA NI uLIAUINY  130979R98 0.1 NLHCL TtaUTuiaT 1 AnT
2. Iron stock solution 1000 g.Fe/ml. azata 1.000 niu mas
‘34\4{ ‘ . .".:‘ [YR" ] Vo A U,y
aﬁaLnanu1gﬂﬁ1u BN.HCL 32K 30 na. TasaviWwiviasanarusuliuasinta
-y
1 any
nﬁita?ﬁu.working standard solution
138979 stock solution A% 10 % HCL TWiAUTuaTL R M Tan N
A1 4 Lf128Y stoek solubion
“ -« 4
MMRITILRTE
b ow il Y o a o [} ry ¢ -
TIRIDENUKINUARLLDARRAT 1 RTN 1da1IRUNLAATARAG 150 NA. LAN
339 -~ 3 ¥, g
HNO, 10 uam, ﬁqnqinautﬂanﬁu @K 60 % HCLO, 31uM 3 na. uamwluay
vueAT e Tdaewlud s TRaun TeRielilidasannadi gy SHaauTauaunTens
e v a [y Y] ¥ 8 w o o
HNO ANTE L NELNAUNNR NMINLARTHETHTDIUN IV L BWIATLAN HNO, an 10 wa.
1 o = X [Y I -
KazInAImTeusa L ieaudn1anas HCLO, uAdUResne1Iliiian 1w HOL
(141> 39191 10 HA. RIEASTUDIATAUTHIRTIUIR 50 NA. tAN 5 % Lanthanunm
. - 4 E PR TN Y IHUU oy
solution 97474 10 HA. {9y TWisdinss  dasandilunsroannsnay T
4 » " 5 4 4 ar
ﬁvun1auﬂ1ﬂ19n1Tganauuﬁqnd1qaau 248.3 Bar 324.8 w1TuINRT FMmTum

- ] T T . T ».ﬁuq
ML MANNAENAAYAUAIALLYTIL NAUNUATIHNARTIIY (A1314dHa19RaL3A

v d _w.v A -
314898 10 ¥ HCL tua1n1&ag1uﬂ14nﬁaqnﬁﬁaa)
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ﬂ1s¥“§l§au
awu { .
12 was aRvu ANYTRS1T0R
¥u tAew ifa 2 Lewnau 2501
AN TANEN
1
o d =
3% Badnativ ind L Tan178nm0
- '
m.u UMY INEIAEE S IAMA TUNT w.H6. 2523

. . 4.
AUNLIHASTDIBANTIIN

f ak ar L3 <y
813178 1 T8RU 4 ﬁinaﬁnquutnniu1a311ﬁueﬁa INEILBAANATA

L |
a.l4a9  3.d89181




