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Preparation of Bio-degradable Films Using
Various Marine Algae Powder

Jong-Whan Rhim* and Ji-Hye Kim
Department of Food Engineering, Mokpo National University

‘Mixing’ and ‘immersion’ CaCl, treatment methods were tested for preparation of bio-degradable films using
powders of sea mustard (Undaria pinnatifida) (leaf, stem, and sphorophyll), sweet tanlge (Laminaria japonica),
and fusiforme (Hizikia fusiforme) by extracting alginate through acid-alkali extraction method. Except fusiforme
powder, flexible, free-standing films were produced by both methods using all marine algae powders tested.
Except water solubility (WS), surface color, tensile strength (TS), elongation at break (E), and water vapor
permeability (WVP) did not show distinct difference between CaCl, treatment methods. Although TS, WVP, and
WS of marine algae powder films were lower than those of alginate films, they indicate potential in application
as a new source of bio-degradable packaging materials.
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Table 1. Proximate analysis of various marine algae

o7, P, MEE7] £olAnk ol& Yoon(11)0] THAHE, m]
A, B& AMEl €533, 42T 39, Age gye
HE ARSSl] YZIARE F33 AR Fo] YL I B
o] Fatal ks Aol A8tz Ut} 2 Do $(22)
< tAmt, v, o) Fajoldfgtate] Zzt 507, 472, 42.6%
oz} si%irt. ole B 79 A} tih xleolr} Yo} o]
gk Afol= AMEEE A|871e] Rlold] 2¢lshe Aoz AztE)
HAR sjzo] RS AFH AV AFH Zio wHME &
A= Aoz deix Qo

& s

HIAdPE B3 FE FAo) M F He Ao Uy
A Ak S BEHE AN SR ES Az v vy
3 Al Ee dEo] 2 TEoioy e dEo] dA4Y
A o3kt ole Ro] Yxiate] o] Eol WE FA %ol &
& AR 7|UY Adhs & Ao} A ALgshe W
Hoeges £ 488 AR F glo] o3z 48 IAHT)
EU4E v chAlukg ARSI mlge] AeE R
g, vlgE7] B vdAHE AR HES Az B
& CaCl, 7259 A%, 47Iat "E9 493,149 vh3t
THR 2 H7bgo] dAH ooz Fukshd fde) M) &
okx} FEe| Azt Brbssle I HrFsEE 0124, 0024
g CaCly/g seaweed powden= A4S},

olFA AzE ARTFEL A3Eo] FIEA WUTh &, &
2 A3t He sl vingay gdsgoy & [ A
FHE o AR BHE o]FUL) ol TE ARl 7Y
4] S-S skt &, g4 AxEHE 59 Uxst
A2 B2t oeiEom o)Fdla AHos Wwst
< AZ GAEo] 915l wiEEHAY) HEoE Azbec nd
Aot tAlelE Az3 &S stiffness’t R Rgle F2o)
Azx=eH, negdog Az S & FE 3 A
FUHHAe] A HolFon, vdEr|e Az3 dE8e g2
zHEFo Hla] A 3t WEe) FHHJTH

HEo| MM

Hunter L, a, b ¥ AEZIC.2 ¥A)F 7} €829 e
Table 200 vebd uvie} Zioh AwH o=z s)ze] EFo| wet
A vl EEe] 4 AR F9lo] wEl BWEe] Al ¥
A Ao)7Hp<0.05) AT {2to T FAPYS W) wddow
TE EE2 vYe A2 vepllon, nodEv)e e 38
& SAYE7 ohd Wk, tAnlR ghE PEL 1§ 4
S PYAR RRE U5 @8 ZHe Ushth ol =g
ST S YeRE Hunter agtolld VYERR= niol 7t} & o)
dYoz AT WE2 Hunter agke) 7HFY w1, theo] uld
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(Unit: g/100 g solid)

Marine algae Crude protein Crude lipids Crude ash Carbohydrate”
leaf of sea mustard 25.1£03 3.9+0.1 24.7+0.1 463%0.1
stem of sea mustard 9.7403 1.3+0.03 46.7+£0.3 42+0.2
sporophyl! of sea mustard 13.8%0.1 51405 30.1+0.03 509+0.2
sweet tangle 10.1 £0.04 2.1£03 26.5%0.6 614103
fusiforme 17£0.1 19403 18.6+£2.2 625+%1.1

"By subtracting moisture, protein, lipid and ash contents from the total.



7 A=A EHHA) A 36 A A 1 2 (2004)

Table 2. Surface color of marine algae powder films”

Mixing films Immersion films
Marine algae
L a b AE L a b AE
Leaf of sea mustard 2774073 -198£0.19° 8.07+0.69" 69.46+0.69° 28.451+3.34* -1.09£0.18° 7.62+ 149" 68.66+3.39°

Stem of sea mustard 48.64+1.33% 3.15+066° 31.99+031¢
Sporophyll of sea mustard 42.37+1.24° 11.71£0.36* 30.05% 1.53¢

Sweet tangle 36.66+0.61° 9.13+0.36" 23.47+0.81°

56.8710.99° 59.6211.94°
62421053 48.18+0.65° 6.971031° 2494£0.94° 5428+0.75°
64.58 £0.25° 2845+3.34* -1.09+0.18

1.66+0.18° 12.06+131° 38.64+1.65

7.62+1.49° 68.66+3.39°

DEach value is the mean of three replicates with the standard deviation.

different by Duncan's multiple range test.

Any two means followed by the same letter are not significantly (p>0.05)

Table 3. Tensile strength (TS) and elongation at break (E) of marine algae powder films"

Mixing films Immersion films
Marine algae - -
Thickness (pm) TS (MPa) E (%) Thickness (um) TS (MPa) E (%)
Leaf of sea mustard 124.17 £3.41°¢ 10.41 £1.06° 37.39+1.4% 1162 +5.05° 12.17£1.04 30.87 +£2.67™
Stem of sea mustard 142.42+2.71° 3.83+0.04° 28.38+525 108.31£3.15* 7.37+1.02¢ 17.91 £2.07*
Sporophyll of sea mustard 133.11 £0.97* 1.48 £0.16 56.61 £6.85° 129.99 + 1.64 1.84£0.04* 48.98 £0.85°
Sweet tangle 137.1 £525¢ 2.3240.38® 53.96+5.03 135351+ 3.96* 2.77+047> 3991 +2.53¢

DEach value is the mean of three replicates with the standard deviation. Any two means followed by the same letter are not significantly (p>0.05)

different by Duncan's multiple range test.

Table 4. Water vapor permeability (WVP) of marine algae powder films”

) Mixing films Immersion films
Marine Algae - :
Thickness (Um) WVP (ng - m/m’- s - Pa) Thickness (Lm) WVP (ng - m/m’- s - Pa)
Leaf of sea mustard 126.9+£4.08 3.50+0.03° 122.17£4.67" 402+045™
Stem of sea mustard 127.3+853" 2.34+0.18° 114.43 £4.29° 2.86£0.27*
Sporophyll of sea mustard 129.9+4.29° 494037 132.5 372" 43810.13°
Sweet tangle 134.4 +4.04% 521+£041¢ 1427 £12.54° 6.28 £0.31°

VEach value is the mean of three replicates with the standard deviation. Any two means followed by the same letter are not significantly (p>0.05)

different by Duncan's multiple range test.
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Table 5. Water solubility of marine algae powder films"

) Mixing films Immersion films
Marine algae - -
Moisture content (%) WS (%) Moisture content (%) WS (%)
Leaf of sea mustard 15.571£0.49* 40.79 £2.21° 21.5241.05> 244413.6"
Stem of sea mustard 18.92+0.79° 52.74 £ 4.06° 27.81+1.54¢ 30.67 £2.54°
Sporophyl! of sea mustard 28.73 +£2.30¢ 48.95+£3.01¢ 28.38+4.22¢ 2340%1.16
Sweet tangle 23.15x1.22° 31.85£3.98° 32.10£0.66° 3211t 1.64°

"Each value is the mean of three replicates with the standard deviation. Any two means followed by the same letter are not significantly (p>0.05)

different by Duncan's multiple range test.
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