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Abstract

This research is performed to investigate the changes in the physicochemical properties and microbial growths of seasoned
anchovies with various packaging materials (PET/CPP : polyethylene terephthalate/cast polypropylene, PET/EVOH : polye-
thylene terephthalate/ethylene-vinyl alcohol, PET/AL/LDPE: polyethylene terephthalate/aluminum/low density polyethylene),
which are stored at various temperatures (25, 35, 45C) for 60 days. Generally, it is being observed that changes in physico-
chemical properties (i.e., moisture content, color, brown intensity, TBA value, TMA, VBN etc) of seasoned anchovies are
significant when stored at higher temperatures. Particularly, the packaging materials are found to influence substantially on
the physicochemical properties of seasoned anchovies. With packaging materials of high oxygen transmission rates and
moisture vapor transmission rates (i.e., PET/CPP), the changes in physicochemical properties of seasoned anchovies are
significant, while being low with low oxygen transmission rates and low moisture vapor transmission rates (i.e., PET/EVOH).
In addition, results of microbial growths in seasoned anchovies show that significant increases in total aerobic bacteria counts
(about 100-fold after 60 day of storage) are observed in samples with packaging materials of high oxygen transmission rates
and moisture vapor transmission rates (i.e, PET/CPP), while with only small increases for samples of low oxygen transmission
rates and low moisture vapor transmission rates (i.e., PET/EVOH). Based on the changes in the physicochemical properties
and results of microbial growths, it is being concluded that PET/EVOH film is suitable for the packaging of seasoned
anchovies.
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Table 1. Formula for seasoned anchovy

Ingredient Weight (%)
Anchovy 89.03

Sugar 7.5
Starch syrup 2.89
Salt 0.28
Honey 0.3
Total 100.0

‘ Raw anchovy ‘

J
I Desalting }7(])ipping in water at 25+1C for 30 min)

$
‘ Drying }7(25111: for 1 h)
4
‘ Coating ‘ (Ingredient addition at 100C for 3 min)
$
‘ Drying }7(3011@ for 8-10 h)
4
‘ Packaging ‘ PET/CPP, PET/EVOH, PET/AL/LDPE

Fig 1. Schematic diagram for the preparation of seaso-
ned anchovy.
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Fig 2. Changes in the moisture content of seasoned anchovy during storage as influenced by temperature and different
packaging materials(@, PET/CPP; O, PET/EVOH; V¥, PET/AL/LDPE). All values are meantS.D. (n=5).
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anchovy during storage as influenced by temperature and different packaging

materials(@, PET/CPP; O, PET/EVOH; V¥, PET/AL/LDPE). All values are meantS.D. (n=5).
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Table 2. Characteristics of packaging materials used in
the study

Symbols Materials Size (mm) OTR” MVTR?

PET/CPP PET(19um)+CPP(80im)  170x130 60~85 7~8

PET/

EVOH 170x130 20 5

PET(12um)+EVOH(110m)
PET/AL/ PET(12um)+Aluminum(7um) 170%130 30~35

LDPE  +LDPE(80um) 7

Y OTR: oxygen transmission rate(cc/m” - 24 hr).

? MVTR: moisture vapor transmission rate(g/m’ - 24 hr).

PET : polyethylene terephthalate, CPP: cast polypropylene.
EVOH : ethylene vinyl alcohol, LDPE: low density polyethylene.
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Fig. 4. Changes in redness of seasoned anchovy during storage as influenced by temperature and different packaging

materials(@, PET/CPP; O, PET/EVOH; V¥, PET/AL/LDPE). All values are mean+S.D. (n=5).
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Fig. 5. Changes in yellowness of seasoned anchovy during storage as influenced by temperature and different packaging

materials(@, PET/CPP; O, PET/EVOH; V¥, PET/AL/LDPE). All values are meantS.D. (n=5).

2+ Zpol= 9L, 35, 457l PET/CPP > PET/AL/LDPE 3. AHE o 5}
> PET/EVOH 2.2 #A] Uepskon, ojw] PET/CPP 7% Aojgel AR 2 GE A ZTA 52 sl =0 X
A 29} PET/AL/LDPE % *LEJP «V‘ 2fol= §IATHFig. AR ®E Ae] wWslolth Fig. 6, 7-& A&l 23 2wy}
4, Fig. 5). A% 60¥3F PET/CPP ¥4 A8 & i%}% ) H|&22] Maillard ¥H-8-of] ©|gh 2 o= St A% &
dx|9] 7, o 2 A= vlE @ gl Zo] Als FAA B A rEa) e Ay Hals S35k A
EA 7EA7F A8 "olA= AegE & & UL o] A olth. Fig. 64 Vet ukel o] 2o ofgh Awi(e]s} 31
FH= Lee er al(1985a)°] WH9zd 1505 A% Al LE2 2 4 29 e A4 2 Agewrt Z1EeE nE 14
28t bk AA S Frelithe Balel Ak 208, X oA ZlelgE, A% 57t =842 Wt Alet
AHas Falgo] PET/CPP 27 Al57t T 27 Aol B3 %3, PET/CPPS} PET/AL/LDPE E% A7 ZAH=7} PET/
1= 3)(Table 2), ©] & <l&] Zn] Ex] %‘“i‘rﬂ%‘*&ﬂ 2 EVOH 3 A9 vl feldoz B Yehytt £3,
o} Agslo] Akebr} 714581 E 0] PET/CPP 4 Al82] 2 A% 35 45CoM e 45935 aﬁﬁ} T4 S7lst=
Hitol| A3Fe mz AoZ AlnHT] AL BA3 = 919l om, PET/CPPF PET/AVLDPE X7

0.30 030

4
w
=3

25T 35T
0.25 0.25

=
Y
&

0.20 0.20

Ll
e
S

0.15 0.15

0.10 0.10

Hydrophobic brown intensity (0.D/g)

) o
= =

0.05 0.05

45

Lo
2
&

0 15 0 5 50 0 15 30 45 60 0 15 30 15
Storage period (day) Storage period (day) Storage period (day)

60

Fig. 6. Changes in hydrophobic brown intensity of seasoned anchovy during storage as influenced by temperature and

different packaging materials(@, PET/CPP; O, PET/EVOH; V¥, PET/AL/LDPE). All values are meantS.D. (

n=5).



° . . ) Lol2E L3S e e T LS
466 oje]A - o] F - wiA A - T - o] T - T HoFAlob REHEEE
0.20 0.20 0.20
25T 3BT 45T

S 018 0.18 0.18
a
Q
o8 0.16 0.18
2
3 oM 0.14 0.14
E
£ 012 0.12 0.12
2
a
2 o0 .10 0.10
=
s
S o0sf 0.08 0.08
=
ES

0.06 0.08 0.06

0 15 30 45 60 [ 15 30 45 80 [ 15 30 45 60

Storage period (day)

Storage period (day)

Storage period (day)
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Table 3. Changes in trimethyl amine(TMA) content of seasoned anchovy during storage as influenced by different

packaging materials and temperature

Tomp. Packa.ging Storage period (day)
materials 0 30 45 60
PET/CPP 7.28+0.02" 10.2120.04° 13.62+0.12° 17.59+0.12° 22.12+40.32°
25C PET/EVOH 7.28+0.02° 10.87+0.02° 13.7120.02° 17.48+0.04° 20.49+0.12°
PET/AL/LDPE 7.28+0.02° 11.31£0.05* 14.71£0.22" 18.15+0.31° 20.1140.12¢
PET/CPP 7.28+0.02° 11.49+0.06° 14.14£0.21° 19.18+0.11° 23.94+0.22°
35C PET/EVOH 7.28+0.02° 10.24+0.12° 14.32+0.02° 19.24+0.12° 22.09+0.06
PET/AL/LDPE 7.28+0.02° 12.88+0.22* 15.3340.52° 19.93+0.55° 21.94+0.02°
PET/CPP 7.28+0.02° 12.1540.12° 15.5940.02° 20.590.02° 25.44+0.04°
45T PET/EVOH 7.28+0.02° 11.23+0.22° 15.42+0.12° 21.50+0.12* 24.52+0.07°
PET/AL/LDPE 7.28+0.02° 13.42+0.42° 16.45+0.11° 20.21+0.03° 24.35+0.06°

Y Values are mean=S.D. (n=3).

? Different superscripts in the same column(a~c) are significantly by Duncan’s multiple range test(p<0.05).
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Table 4. Changes in volatile basic nitrogen(VBN) content of seasoned anchovy during storage as influenced by different

packaging materials and temperature

Tomp. Packa.ging Storage period (day)
materials 0 30 45 60
PET/CPP 1.40+0.0392 1.40+0.02° 1.400.01° 2.25+0.01° 2.40+0.04°
25T PET/EVOH 1.40+0.03" 1.40+0.04° 1.400.02° 2.18+0.03° 2.4040.01°
PET/AL/LDPE 1.40+0.03° 1.42+0.03* 1.47+0.05° 2.25+0.02° 2.4040.03°
PET/CPP 1.40+0.03° 1.40+0.01° 1.40+0.01° 2.48+0.02" 2.60+£0.01°
35C PET/EVOH 1.40+0.03° 1.40+0.05° 1.40+0.04" 2.42+0.04° 2.4310.05°
PET/AL/LDPE 1.40+0.03° 1.40+0.02° 1.40+0.06" 2.54+0.02° 2.60+0.01°
PET/CPP 1.40+0.03° 1.70+0.02° 2.10+0.03" 2.80+0.05" 2.9040.01°
45C PET/EVOH 1.40+0.03" 1.40+0.01° 2.10£0.04° 2.60+0.01° 2.77+0.04°
PET/AL/LDPE 1.40+0.03° 1.40+0.06" 2.10£0.03° 2.77+0.03° 2.77+0.02°

Y Values are meantS.D. (n=3).

? Different superscripts in the same column(a~b) are significantly by Duncan’s multiple range test(p<0.05).
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Fig. 9. Changes in total aerobic bacteria count of seasoned anchovy during storage as influenced by temperature and
different packaging materials(@, PET/CPP; O, PET/EVOH; V¥, PET/AL/LDPE). All values are meantS.D. (n=5).
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