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Transfer Through the Film
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ABSTRACT

Pullulan- or sodium caseinate-based films which contained soy protein isolate (SPI) or

peptide (Hinute PM) were prepared. Surface property of the films were estimated by contact

angle measurements for liquids with various surface tensions. The critical surface tensions of

the films were determined from the measurements. Solubility and diffusion coefficients of

oxygen for the films were also measured. An addition of SPI to pullulan-based films decreased

the critical surface tension and increased the permeability of oxygen. It seemed that the

addition of SPI made the structure of pullulan-based film rough. On the other hand, an addition

of PM to pullulan-based films gave no significant effects on both the surface property and the

permeability. The critical surface tensions of sodium caseinate-based films were not affected
by the addition of both SPI and PM. Rep. Soy Protein Res. Com., Jpn. 16, 109-114, 1995.
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Fig. 2. The Zisman plots for dehydrated pullulan-based
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tension of a methanol/water mixture put on the
films, and the coordinate represents the cosine
of contact angle 4.
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Fig. 3. Dependence of the critical surface tension of
pullulan- and sodium caseinate-based films on
the contents of SPI and PM.

KEABEWRSSTE Vol 16(1995)



W F B & CEBNEELE RO, ChoDELD,
RANC LD HEBBRBD B & CBEREEREm 2 EH L

7212,
D = 4%/6t, (1)
m = Fd/p,D (2)

22T, diRATFEREROBEETHY, F4 TV
VY IART =Y (F7uv 7, SM-1201) FHWT
BAHFRRRIEL, ZOEMPEE 2T LT, £72, paid
BRPOBIESIETH 5,

—7, d-VER Y (FINMIETLE OFZERIF, 3
WAERR LI v 2 W CHIE Lz, R, F
FLEFERRI, BEEEEA2N L 28X 0BT
%, —Jikd-VEX QMBS L, thETEHEL
Jed-) EAVERKGIREIF (B4 20— —P—7
YRY—, ATZH v b, 9MHz) ZHOVTREEROE
BcXDEI LT, 38, KEREF2F0OE AL
T E WL, FERS OBREEL DR WD, KA T 7
FYNVAY Y (FADEMIETE) O_—EEBELBHAELT
R, B, LEROBEOFEBOBS LFAET
H5,

REEESENH

TNT CEMBEERP LTI, ZD 6mgE TS =
T AVNVICRE L, mEEERER (BEREEH, DSC-
5012 & Y, BES5120°CE T 3°C/minDFEHET
REEHEREMMETo72, B, HEREZEZHS
TTITo7z,

BWREEE

ERSRRER D

T LIROKRERD EFEMAORED 70y b %
Zisman7’'a vy b EWH B, T U ZSPIEHRML T
B J-HZEEE O Zisman 7 0 v~ OF % Fig. 2127
T H—H» 5l 3 BN FHIEEK D Zisman 7 0 v
Mid, EEEEE R 295, SPIZEHRINLEZESD
Zisman7'1 v MIER» SRE L, £ 2T, HEE
EMEHRTHEY, ThEsETs LIk,
cosOM 0 & 72 BEREFRN, TRbLEREZEE verie
ROz, BEEAOREICEERE S, FAS EIME
TH5IEWXED vera BREL TS 72, BEICKRT
LRIEFEDE G, LrL, SPIZEHEMT s Licky,
HEEREOMELIET 2 L 3BHSH»TH B, SPI
EREPMERMU: VS CEBES LI UL A v
P U Y AEBEOEFRER RN L2 h o OFRIMEDOBF
EFig 3RS, WABHBTHEZALA VY F MY 7L

WSPIRPM Z RN 723560 13, R EmER N D&k

KERABEFRESRE Vol 16(1995)

WRED s otz, 72, VT VI ESTFOPM%E
WL EBRBETH o720, VT ISPl %R
e sL, BEREEEILRPRET LR, $2bb,
KERSIDEOEIER U CEREES 72572,

ERU7 & 31, SPIRPM ML 7284113,
Zisman7'0 v FSEEFE L R SR WEEEREH o, L
Teio T, HEREBMRITD A TES TSR Ot
FEHE LI wk o wBbhd, 2T, XHET
HHLZZED D b TRORAEREIOAZ WKEEDE
HRITD/NE60% (v/v) A8 /=L eFEF LI E X
OEffAESPIE 1 IPMOEBFXR N LT Fay »
L7z (Fig. 4) N7 HEMBE TR, KO 3SPI
RPPMOEINC & - THERZ I ws, 60% (v/v)
ALY —=NVEDZFNIESPIRPMOEFRICIKEFEL T
RE&LBolee —H, H¥AF MY AEMETIT,
60% (v/v) X% /7 — VORI IFSPIRPMOEE
WEDIEEAERLL WD, ADOZFNRIFHEDSPI
RPMOTINC & > T/INE K R BIEABED 5Nz,

T T T T T T T T T T
E‘ A T ]
=
60| O@l+sp| -
En L N Alspm]|
s4l @ L .
e 4 .
S 20+ A 60% MeOH
3 Pullulan-based film B
0 1 L 1 1 1 L 1 Il 1 1
0 5 10

Content of SPI or PM [ % (w/w)]

T T T T T T T T T
801 Sodium caseinate-based film §
Eo ]
2 H,0 |
i ? 4
B X
S 40 ¢ A .
& L
= ]
[=}
O 2 # $ . |
‘ 60% MeOH
0 1 1 1 Il 1 L 1 1 1 1
0 5 10

Content of SPI or PM [ % (w/w)]
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containing SPI and PM at 30°C.
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Fig. 5. Measurement of solubility and diffusion coeffi-

cients of oxygen for pullulan-based films.
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