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Effects of processing conditions on tensile properties and
color of Alaska Pollack meal protein isolate film

Byeong-Jin YOU and Jae-Man SHIM

Department of Food Science, Kangnung National University,
Kangnung 210-702, Korea

The tensile properties and color of fish meal film under various processing conditions were measured to obtain basic data for
biodegradable Alaska Pollack meal protein isolate (APMPI) film. The tensile strength and the elongation of APMPI film were
increased with casting volume of APMPI solution but those of APMPI film were weakened with the addition of glycerol amount
as well as reduction of pH values. In case of adding various plasticizer, the tensile strength of filni was increased in order as follows:
sorbitol, polyethylene glycol and glycerol. The elongation was increased in order of polyethylene glycol, sorbitol and glycerol. The
tensile strength of film increased with increment of APMPI concentration, but the elongation of film was not affected by APMPI
concentration. The tensile strength of APMPI film was decreased with the increment of relative humidity but its elongation was
increased with the increment of relative humidity. Not only lightness and yellowness of film added with sorbitol but also redness and
total different color of film added with polyethylene glycol showed the highest value in Hunter color system.
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Me dide ZHAFAZ ¢aA glutaraldehydeE BE A2
Al A7kstd 989 ARAEE F/MATT A3 (Genna-
dios and Waller, 1992), Gennadios et al. (1993)2 &% hydro-
colloidE 2784 (pH 9~13)o2 FA3Y HAzd "o
A (pH 2~4)2 8 2Hed Az2d dEgug AR} &
T 3t g "Ee AARE 9FS vAE FE 298]
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75)¢] whgel] wal Fig 1o SA% FHL2 AxFY I,
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718 F5¢ 5 dAER ddd. 944 REsty 9 gL
pHE ZAzte] gidg AN Fol Y& GUAL
343ta, oA pH 11E 243 B9 35d 99 dE 43492
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Alaska pollack meal

—— Add 100 ¢ of 0.2 N NaOH solution
— Shake & heat at 60C for 2 hrs

— Centrifuge at 5,000 rpm for 15 min

‘ '

Supernatant Residue (Discard)

— Adjust pH to 4.5

—— Centrifuge at 5,000 rpm for 15 min

‘ '

Precipatate Superatant (Discard)

— Dissolve with water and adjust pH to 11.0
— Neutralize with 2N HCI solution

—— Lyophilize

A
Alaska Pollack meal protein isolate (AMPI)

Fig. 1. Diagram for preparation of Alaska Pollack meal pro-
tien isolate.

Alaska Pollack meal protein isolate solution

—— Adjust pH to 7.0~11.0

—— Add plasticizer to 3% to AMPI solution
—— Make-up 100 ®{ with D.W.

—— Shake at 60C for 1 hr

—— Cast on plastic plate coated with ABS

— Dry at 60C for 5hr

1
Alaska Pollack meal protein isolate film

Fig. 2. Diagram for preparation of Alaska Pollack meal pro-
tein isolate film.

A 108 B Tt I oF ABSE I¥H FF2Y B
A28l 0CAM A2 A 22§ D3] WS AXY
u o} 72l AL 44 APMPI 7%, 7k4A (glycerol, D-sor-
bitol, polyethylene glycol) 3%, pH 11, 2B & 40mZ 3t
7taA Z2FE BEY AZE glycerol (Sigma Co, MW=92.09),
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D-sorbitol (Sigma Co., MW =182.12), polyethylene glycol (Sigma
Co., MW=400)-% A&3tf APMPI 5%, 7t4A 25%, pH 112
3l 4o miy ALEIHT
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XUz AEEY £F; ARAE R AFEL ASTM (1995)
o) Wo) wel rheometer (Fudo, VRN 2010J, Japan) X &3
9 2A€ 95¢ 712 15cm, A2 3emd AFTFHLE
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=9 AFEL 20CY B E3Q LY (Lithium Chloride,
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54 2 75% 2 223 ZAHL
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lock, Jeweled, Japan) 24 Yutmoke] 59 F41027E Smm
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3 zAE 259 3dY 42E A AFA (CR-300, Mino-
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Fig. 3. Effects of casting volume and APMPI concentration on
tensile strength of fish meal protein isolate film.

Table 1. Thickness and elongation of APMPI films with diffe-
rent preparation conditions.

- Film tickness Elongation
Condition (mm) (%)
Castin 20 0.131" + 0.029” 7750 + 3.54
Volumf 30 0309 =+ 0.058 70.00 + 5.7

v 40 0346 +0.031 76.67 £ 5.77
50 0421 +0.046 100.00 + 0.00

5 0368 + 0.009 7333 £ 334

con/zf:fr]::ion 7 0288 + 0.050 5834 + 472
(%) 10 0307 40019 7222 + 509
12 0274 + 0006 7834 + 2.35

15 0314Y + 0048 4167 + 598

Glycerol 20 0330 +0012 66.67 +4.72
(%) 25 0345 +0010 7167 +7.08
30 035 +0010 56.67 +5.77

70 0355 +0016 3637 + 472

u 85 0347 +0005 40.00 + 471

p 9.5 0309 0016 6834 + 824
110 0375 +0004 60.00 + 4.71

Values represent means of three replicates” and standard devia-
tion”
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Fig. 4. Effects of glycerol concentration and pH on tensile stre-
ngth of APMPI films.
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1996) @A gE e AAFEE 7HAA glycerol FETF ST
FE 7248 Ao AZHY 2T glycerolol 7AAEZANY &
S8 ojuizt HEARE F4IEE Hey¥goz A BEY
FEZS ZFe AFdME £8 JAdHE Aoz 47Ed
taAle Fo) E7HE4E AFAEIE AR gd Aoy 49
gluten BEolM Zagttn Bustn 3o 8 2489 2#E 9
w38 =t (Mchugh and Krochta, 1994 ; Park et al, 1992).

g ¢4S pH 7,85 95 L 112 2331 g9 JFA=E
=48 A3 2424 0161, 0.172, 0.184 2 0203 MpaZ o4& $718}
7A%L 5T pH 4, 5 2 614 APMPIS} S ] 717t¢h
Wd $37} Yojub7] W& (Cheftel et al, 1985)] BEL &

7l 4% 2R2oE A& A2 F YU A=A F¥
FEe Aoze oA B 4379 disulfide@d, 274 4
2L 9 444802 (Farnun et al, 1976) €284 e Aoz
n2o] £ o pH 7~11 ¥HdA pHZt 713l we BE
AR7AE7} Z743te AL pH7E SAHNA Bo| 245 gy
L8 % Z7}9} unfolding® 2712 U3 sulfurhydryl 718 4244

$E0 =22 3 YELY AZ A9 disulfides} 254 2
e At (Gennadios et al,1993) AW & 23L& ¥4
37] o2 Hzec,

Glycerol®] FE9 @A L&A pHel g 59 FASG A
A5 Table 191 YEHASUT Glycerol TE7F 15,20, 25 % 3.0
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Fig. 5. Effects of plasticizers on tensile properties of APMPI
films.

4173-E2 sorbitol, glycerol 3 polyethylene glycol 37+ &l
Az 650, 617 2 1333% & JERART &9 gluten® S5
zein 8 F FEAAM 22 59 glycerol, polyethylene glycol
71 BEAA polyethylene glycol H7t BEo] AZAEY 413
Eo] ¥dthe B2 (Park et al, 1990€ £ 4383 22 A%
B a3y 92951 "E AT polyethylene glycol 7}
" go] sombitol M7t ERTY IAF =7} 502 8t £ A9
A3 (Gennadios et al, 1996) St 2kol7b ASich ol¢h 22 B
E9 7IAA A dF tAAY aFdE EF 7taAY 72
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Fig. 6. Effects of relative humidity on tensile properties of AP-
MPI films.
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7t ] FFE 229 gt 2597 BEE Hunter system] A
L (37D, a (F¥%), b (F349%) 2 IAFHA Y3 (ABY &
A4 7E Table 20] Ve QIT Table 200 vebt M) L (¥71)
< sorbitol, glycerol, polyethylene glycol A7} "&o] Z4+7 50.17,
4676 3 43412 sorbitol H7F BFol /M ERL, a (AYE)

Table 2. Hunter color values (L, a, and b) and total color dif-
ferences (AE) of APMPI films with addition of va-
rious plasticizers.

Plasticizer L a b AE

Sorbitol 50.17 8.57 24.16 31.07
Glycerol 4676 10.14 2245 5470
Polyethylene 4341 11.07 21.54 57.20
glycol
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