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ok EA9) A LMA e SAlFe HER
AgE I S, A4 St B 28
oloix] Yurslom AFE ool AR 44
olth WSl 84 WY el wheat ghieng

polypeptide ¥-AHE2] HIA ZA] gl (globur
lar protems)o] 2l AJZrE T, glutene] §-3 4 (cohe
siveness)?}  BH (elasticity)ol]  oJa] Hrks:
2 5 Azt 7bEeitt Zeind &
A T8 GFZE SN0 ZJT)
L AR E%‘Ol i 718o] wix] ¥

Ag 5 Ex0] 9lrh.
1) A2}l (gelatin)

Aepe Zepdol] feEld vz 18%Re
ofw]:=ito] peptide et o 2 AN glod, H7
3 guanidine®} tHJ carboxylic?] 7} &5 Q=
Ay EAo|rh Deasyel]l e FHHL A=
Hoj| wie} gdebActar gioh whEEslk 84 Ae)
FEAL JAA7IE @ Jjelg o) Py,

olgigt sk Aol obvl et ZajAlEUe) amino

719} carboxyl7] Atelel o] o] &
e saage] 44 Fol %ﬁ?’
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o, z+ A E’_—rﬂ B ZPD“JE 2t ol
lactic acid, tannic acid &= 0] 237242 polypeptide
chains™ WAPAGAIA AL A7 1A} 8]
= A=V Tk gRbdow §Y u Rl A=
wzpERe| ofs) aEAF AL EFA0) AslE 1L
o2 s 7|A|9} FRRIAAo} F7He
i, Aol AT Wil "Eo] fEATA
obfdl JFE XA FalHou, 4k
A S FIAZT BES Y8 Hsl
el 3t opHroHgum arabic) & 7 AHE-5)7
st ofMoks AEAA fEEHE dE9
hydrocolloid & 4] F= % L-arabinose(30% ), L-rhamnose
(11%), D-galactose(37% )¢} D-glucuronic acid(14% )
o] FFAZ FAE U AGH wEEH U=
B5717F L 2A carboxylic acid o8 pHyl w)&
@$e A5 Astne R g4 FHEE
WA gk Fxo] 8~852% =3 djel 4o
& pH 4~4504 olztrjole} Egtshd & da}

e _|
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w o}FAlote} ¢ AEE W Akl Ale]ol] 7]
vledo] s E R A complex coacervate?t FAJE
t} o] BEL 0|23} Zu L AFPAE AR
sle] TABAZ ¢ low, Agshe deteit of
Fhrlete] EH, Ay, wgsk Wl Fol wt
Peo EiEAo] TS Wk TEY AL

gojzug o 2% Thsaith

9]
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2) 2%l (gluten)

A W7hE Ao 80~8% S R[S g
2 g A sMYolnt
E4E A3 Hojdl e
Ak Gluten® WAl A2 F&o 2
-z 2elg ¢ e shubs 0% dagel &
1 OE Sl dI gl §3EA|
or= olutenine] th. Gliadin 828 glutenin T2
B} Bxlgo] ¢} zked), John Sol WEW olE
Z4zve]  Bxlgko]  20,000~400003}  50,000~1,000,
0000]2}ir &t} Glutenin W2l 2RSS ZA &9
i 7dgn wel ghadin WY E2k= 2 78
o]t
thilzl o oln|iAte] A Aol wet 1 4E
o] AAL =0, gutendll= glutamic acd(F2 gluta-
mne® 2 &A1 FaFo] F %Y He F4T
Ex)o)lth. o] & gutamine®] terminal amide -
o]a} gluten 52} polypeptide chains Afo]oll A 3t
Ae FaAFe] o] FoiZch Glutenol & U=
Apero] o}m) AR leucine, proline, glycine, phenylal
anne 2 valine™} 7+ aliphatic 2-& aromatic groups
o7 o] Fojx Qo AFAE Wt ol AFS
o] 2-3} 7}E3l ofuite]l Aol Q17] wiEe] &
N ol A 254 AEE FAJHe] duteno] Bl =
2] QA Bt
Gluten ol 9= cystine2 H|E AgFo] x|l )
L =93 sufur amino acdo]t} Cystine 7]
(residues) &= A2 T2 27]9] polypeptide chaing <1
A (ntermolecular  bonding) A} 7)1 AW, disulfide(S-S)
bondsE 2zt = B9 polypeptide cham W] &
R2S 7 (intramolecular bonding) 4171t} T -5

0|5 disulfide bonds®] Ex|Z <13f gluteno] T34
MY e 77 "uk Gliadn We] disuffide= intr-
amolecular bonds¥H& @433l 2t} gluteninod] A]
= intramolecular®} intermolecular bonds R EE ¥4
ok

Disulfide bonds= wheat gluten®] H-& BAJA] %
223 4¥S AT A2EH. 2ol Bu¥
W2 guens] B8 YYL 2L AT vgom
sk A%o) Utk WA gend TIFE golo] ¥
A S-S AFS B9l Reldch o) a S

gelde) 98 Y el o @ o] Fojxith
Disulfide bonds®] sulphydryl(SH) groups©. 2 3-8
Ahe] sl A] tha o] )X 71t mercaptoeth-
anoli} e YA E AH7BsI] o] Xt 55
bondsE el )5 SH groupo® Eali5HA guten
2] polypeptide chains- #xl&Fo] ol A= &
At HARAE $A "ok oA EAFAIZ] gluten
& 7] FolA thAl AAEAIA S-S bondsE AF
AA7lezA 48 FRES etk

Gluten 98 F2E Aol 43S 713 + e
Bjgsk J5o| whgole  sulphydryl-disufide mter-
change, disulphide-disulphide interchange 2! thiol-disul
phide interchange”} Qlth. ©1 & ¥Fg-2 &2} Ale]d
w2 FHcross-linking) & ERAIA  2LE
A= Fit}). Schofild Sl whaw &8 718
73 polypeptide chains®] 2] & F3t sulphydryl-di
sulfide interchange?} ©}% &o| &t} Sich

7halA] gl P o) B4 (britlleness) & =
o]7] YA 7haA o] H7t EaAo)gta Azt
ok gl gio) HEARAge dHLs Bxpt
o] AgtEol 7101822 74 & o)2s ARY S
2aNA =g Fxro AAYE Az,
biopolymer chains®] f54& FUAIZIBZA] HFE
Hog "go 7AAYS P T
7} =gsige uhet Q7R 71A 2 F57el
3 BRI EAIY] HE 7Tl HoXA H
g a#22 vlaY " HUtHEe 7taAY F
F 2 ARS8 uf¢ 83 v E ZH=rth Lactic
acidg 7}4oA 2 AREste] AdY-E gluten, YA glu
ten, ghadin 2 glutenn© 2 PE] WS A|x3 2

F

ot



AE7IE ATd A3 (1994, 9) 107

LA T
% glutendE 8 ukEol oFzt
BEE BF7F FTHORE BARA0
1%

L=}
glutenin HEo| 7H¢ & 14

B AR 2). ®3 AA gluteno® AH%
g9} 914Eo] A4S gluten A8 WEnTH o}
Sulfite(HSO;5™) 2]2]= S-S bonds & #IA)7)

22X EY AEE LA 97, R

mrﬂmﬂﬁu

3 2. Properties of wheat protein, corn protein, and polymeric films

Water vapor
Tensile permeability
Thickness strength 10-9 x { cm’ - em }
Type of film (um) (MPa) cm?« sec - cmHg
Wheat protein
Purified wheat gluten? - 12.1x10°¢ —
Commercial wheat gluten® — 6.1x1078 —
Wheat gliadin® - 9.8x10°¢ —
Wheat glutenin® — 23.3x10°¢® -
6 . 1 wheat gluten — 10.34 —
hydrolysate :
ethylenimine®
5% wheat gluten — 0.31 —
urea solution +
mercaptoethanol®
5% wheat gliadin — 0.37 —
urea solution +
mercaptoethanol®
5% wheat glutenin — 0.33 —
urea solution +
mercaptoethanol®
Commercial wheat gluten® 140 1.8 2256¢
Corn protein
Corn zein' 36 — 53¢
Unplasticized corn zein® 33 — 31¢
(30 g zein +
100 mL ethanol)
Plasticized corn zein® 41 — - 43¢
(30 g zein +
100mL ethanol +
3 g glycerol)
Commercial corn zein 89 0.4 731¢
coating solution*
Polymeric films
Polyethylene 114 20.7—34.5 35k
(high density)
Polyvinylchloride 641 13.8—20.7) 0.05%
(plasticized)
Cellophane 36¢ 1144 730
rom Wall and Beckwith(1969) Measured at 37.8C
"From Krull and Inglett(1971) "From Mendoza(1975)
From Okamoto(1978) From Seaborne and Egberg (1987)
‘From Aydt et al.(1990) From Lever and Rhys(1968)
‘Measured at 26 C *Measured at 0°C
TFrom Kanig and Goodman(1962)
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amide groups< methoxyl groups® 2 HTHE
2 £73H= 0.6N HCIo] & AtefelAl metha-
nolZ A& Aoz dE ZEel ofF %5}7}
k. ¢l (rolling) 7)€
FGaA1717] A8l 7Y 'R AR ]/‘1 "*E] *}

- =

=
ZRede] Q= Aoz UHlA, o]& polypeptides
Z RE 7t AR &
A AF3] FAR7] AE BEo] AYHIAM(R
2). Y olzd  wHa
epoxidized polypeptides®} 1 : 182 E&st] 43
ot 7HAETE B 4 e t4al 8ol EFYS
Zt}. Ethylenimine© & XJE]UP polypeptides &
Fe] polypeptides®} &3t AL 7tagansE

polypeptides &

Ebditt,  Polypeptides®} ethylenimine 2%
polypeptidesE 6 | 12 Z{sle] Y3t EL
PVCe #AZvet =& 23 glod, fX=

R 4 glot BolAe 27t
Wheat gluteng& €718] ZHAA 71L3AY
]

24 grfo] BoIAA BEH HEE AFE 7% AU
t}(Okamoto). &% pH HY= 10~110]11, &

2= 3.3 ~4.0M urea g0} 0.3% sodium
dodecylsulfonate €988 Ar&3ct. Okamoto= 5
gluten urea 2-H-2 71gsle] k3t A&y JE
NE9th. N-ethymaleimide(NEMI) & & 7}3}
Z ‘E T2z 9 disulfide bonds ¥43-& whalist
o] Hr}. ¥ Z mercaptoethanol &
37}3}L HEe A=t SV o)z d4de
mercaptoethanol W&ol free sulphydryl 5£o]
271822 A] disulfide bonds®] &Alo] 2thx=
Aoz AYst 4= 9ltt. Mercaptoethanol ¥ NEMI
& 5A0 B Bl Q4] Fan,
Okamoto2] d@Zde] 2Jsld glutenin¥ glia-
dine 2 The 4 &2 o] e E4& e
t}. Gliading glutens} BUuHH, & urea £
Al 7tgste] ES A FHetm 73 4l
FEE €& 7 AATW glutenin EL 7io]
7] g4 A&Edo| g}y, &3k Okamoto= gla-

£ 2 e 2
ngr
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EE

din®} keratin®] EF-§NE 7tdste] Y
2} Azt ot sl s, ols olE
polypeptide chains Alolol] o2 A3l
o] o] ZH L& gt

Anker T2 @789 vlwy Y

& HE A= e sl
IAE-F TTFES 715t AQ 4 gluten B4
£ 3. dFL-2 & (Rr|E)L 5

2~1: 1500, thd-gol v & (Fdgr)E)L 1
1 20~1: 60lt}, EFES] pHE= NHOH, NaCH,
KOH¢} e 771492 Hriste) 243t &34
Wz AR A 2mee Bafl 1~49]
monohydroxy aliphatic&o|t}., H&E9 fAANE
=o]7] & EFEo| glycerol, diglycerol, poly-
propylene glycol 2 polyethylene glycolsy} Z+&
HeAE A8Y SE otk E3 Anker 5O %J

o mlo

g Axg EHEA &5 zeing 20% 74K,
thil 28] & (SPD) & 50% 71X thAlste] ’\}“CL%]'
Aok &kt

Aydte} Weller o2 Anker 59 4y &
o]-g38te] M ZF wheat glutend &-& 7)d&t 1z}
siglvt. BEAEE EFEL 95% olehE 72ml
o] 15g9] gluteng LaAA ¥EY T, 71453
g 27 93l 6g 9 glycering H7lslict. &4t
Eol| 48mle] £F2 14mle) 6N NH,OHE
Thshe] B AEA| st mekEe
TLC spreaderoﬂ Z218l0] P}
o OhE ARollA] 24417 Az}
]a;ﬂ AeE B
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A olEe Mede £o17] 98l e =
oL 3Utt.

Noznick® Bundus: vital wheat gluten© &
2 Fl9ls] Rl =
9—%—} T U WS *’OFO]-AAJ_, Baker &
vital wheat gluten€ prebrowned fried chicken
ZZkoll thgk predust ERE AMESH= AE AlY
stk o9} o & ZHolA] Noznicki} Tatter+=
vital wheat gluten& o]-2&}e] W 2o H7}
s guidel dsge A7te e oANEsY &

Kol
Aot Aorstgtt. Iwami 5%

s

H)sz8lA 257
%% gliadin £¢z 23¥3} xis oAy &3
g e e AlFs) Bt ol By
o2 vgoxl nAES Ay AuE guEoe

2 WAehe A% HEigith
3) A2l (zein)

A I -
24 Thil S

J &y |

lo
M

Gl wet 4742
Br)=d], albumins® 84, globulins& saline
o] &s%™, prolamine?] zein& 70% ojjElh-2oj
Sl = L, glutelin2 olvla] BAAde] Ei=

: Al A4 U fde ©
WA FEA dis G HARTH FEAT
Fejo] v 7] Fo] viA] %= A0H

Zeine QAo

¢

Fill e A
£ 98 =+ s 5ol

Zein& FHAAEj oA 45,0009 HF PAFE
Zhe cha Egtgott. 12U H4YgHes 3%

Ol

sk uwj 23X polypeptide chains Ao]¢] disulfide
bonds7} 7oA 25,000~35,0002) BAHFE e
A o] Hrh. Zein thA] Gl zpoll oJsf 274
Az gelE=, 95% g3sd 8alH= azen
3 60% U31&d faFs fzeino® FEETH
opm| At g EHol A zeing leucine, alanine,
proline™ -2 H|FA9 AFA ov| w4ty aF
o] uf$ it} o3t o] f wjEel zeind Eoju}
Frgmgols 57 1 o9 EEAT [
c}. 3 zeing glutamic acid®] FFE oF 20~
22% 2 w& Holy, o+
At 2 FAaAF 28l zeino] B §81H

th 2 glutamine &2

A RS Agen

AAGE zeine] 2o YFLS T2 ¥t
A4 A grollA ol gatedl, g S0l <4
£ flexographic inks®] FLE/AZA] ALREHSG O
™, cap linerstt AR FE2| S5 A2H, A&A
frdol} vlguldre] 798 9 can linings 5
= AR @A zeind] F8 AMEEET &
oF Wl H{RLFO] 7Y FQE A ZA], thY-E shel-
lac(A3} = jek% Pua)e] WABOD AE
1 Yt Zein AA F &L Shellacol] vla] A
Z2&ET7} mMEDn 3es a0 A7 A A
= Qo] Hrhs A%o] AUtk Zein® QukAe.
2 7 Abgel 4glel H3E Rew FDAC
oJa] 41xo] vegetable protein coating, vegeta-

i

2

ble protem glaze, corn protein coating©.& Z4]

oLoto]L]. AVEFE2] zein FLE L 484 &S
o|\} isopropyl alcohol zein-goioj Zﬂ%% 91

W, AEel 2eg Brol] 4N ZE 4
o= FDA U= 714&AR)
glycol, acetylated glycerides 5o} &fEo] o
™, &3] BHA 9 BHT9} 22 gl 249
WA AHgEich, gol7h SRED v Belo) i
zein B Fo] AFEHA FHH=H, FF AEX
FA R QA E om B Wl
1% 9. oI5 fAl g U 8 win
44 A3E s "ot Alikonis®t Cosler= %
% 71 AR zeing TL2HESEl Mg Fo
224 AF &7 Ha 3~5u 7HE F
AAHrn B sttt Alikonisoll wEH Wi
3, WHZR S Bhe A0E, 23 B2, e
Ao} e 71F Wrifel zein _?L%E #
Al & Uk FAUTE 3 zein AE 2 AT
A (fortified rice)olT  AFEZFHUTE.  Winters@}t
Deardorff= B]7-84 ko] 7 egAZA 91%
1sopropyl alcohol zein &M2] FEAS A7
th o 7R A4S} gol2 AHGHA T I &
Ao H7lstd=dl, T4, &4, A4 71
59 FWHolA zein AL 07\‘1]7} % FALEAET}

glycerin, propylene
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L,
ri'h
iz}

& (cast film) & HHT on, o|y
o A=|7] @7 LEHT‘?_‘OH &l o% ZA 7]
| 7t4aA7F Badeltt. Kanig# Goodman&
A TG zein £ oleic acidE 7IAAR
7tete] FF9 HES Azl & 51
A 6~10%7F A2 F olel7b] B 24

= 1 A= o 2

rlo

ol

o —-{) 10 dn

S op

1) 50| 2F oM B840y FadloA
= 343 Sa=dnh.

2) 1250 A% & wA A B F7F 59
WS BAEk A

3) BB =EHUE A9 650 HA L
Hax4de] ket

4) TREDEI} AF3] Bt

5) RH 10% % 52%olAe 7855 15% &

stAl dEe 045}7} dojg AT =AUl
Mendoza= ogh& zein §AS @ $2]49)
PE sheetie]] Fof HEE AYsignt. 7IaAE
A7FeHA @& HEH glycerol& 7HAAE 718
3

E 27HA BRE AYste] 845 A8 =,

O

TFeA7E e A webde] T3 vkEy Ajo]

Kot 7haA7E e e AdAHE BEYES =
E“"o:?: TR ALRAETE =& Ho|n
Zein 59| Z}F BT AGYL UE PEY
PP dE3 dud uwf 4g%o] FEAKE: Aoz

UEbgth Guilbert= &)
80% olEhe, UmAL B2 P4 gdom ¢
B 985S 48 F 35T 2447 B9 A
Woll B717} 91 BEY ko)
2 @

94 HEE & 7 Utk Aydie} Weller,
Aydt 52 zein, 7}4A| (glycerin), &AYA] (citric
acid), #4514 (BHAY BHT)Z F4% {8
Wl Eol 4 A=Rsle] zein WEL HIR
Th A2oA 24A17F X% & % BHes £
H 25 dopd A 48 g 2 wiAl
o] BFY IEE 9 4 s, 242 Ay
4haa8t o4kl A R Rou fRENEE

Spencer= Al zein ZLEE 3] AA Ze
9 4ol gt o f?) F& Q@E}m‘:} I 23 zein
o2 YT
HEHACD &

s
E@ zein 319_%‘

= gl

°4°ﬂ/‘1t zein i_-%% o] &3 A esls At
% ul Atk Brynko®} Bakang& E3} 4io]x

= BEE zeinoE AR ¢ A= UYHS
7stedet. Cea 52 A37H|E
L-phenylalanine methyl ester2 zein©.2 FA%
ALHAR Padstict. Torres & X T2
MECR zein T2H S o] L3I, I¥E H
ZA ST AFEH Atold zein T8 S 283}
FTEAEAME) S 39 A E A4S

Q

S}
AR 5 aginkn wt &, 298 Al o)

¢l L-aspartyl-

4
2
2

2

9 A edlE Ao g, acetylated monogly-
cerides, &2, AHEYA] 5& T3 thopsl
ADERES REFHOZA AR5l %E} Lyt

2o
N
ol
rlo
y 4
S A
o
©
offl |

pd)

s

5 & A= ﬁolﬂ}. |
o, el 7Y az.ou%% 7539 BH9E
A~

& oft
z

cald) Hl—/lg zqu,]_

flo 412 ~

2] ol dE MY, Wills 52 83% Jona-

than A}}-E X]HFAF methyl estervt zhe 71414
AATE ZLERS U ALY T Al

‘o] Zadte AL Asith (AL oge
gdolu} O/W(oil-in-water) JlEH Fe)= g
F Hwol 18Xcth. Laurie, palmitic, stearic,
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Jo

oleic, linoleic acid®] methyl estersy= &=
sjulel7l R, 38 (safflower), T3, =)
715, gAY 5o FET fo ATd o)y F
HE ZAAZ = g olE3 X He] ref Ay
& @A AAsl=A 2 7| o} F w4l ¢
rov}, ol 7B o7 Ay Fe =45
¢ hexanol®] §A4& HEH o2 WYXt Azt

.

)

=

1) o€l s}Ze) A eto] & (Acetoglycerides)

Glycerol monostearated acetic anhydride9}
B oA A olAE 33 1-stearodiaceting A48}
o], o] o}AE 3} monoglyceride &§AfelollA4]
fdAo] e gl uHE aYsEE 553
EAS vehdoh. P AN AEe L
Zololl thsl A$ oF 102% Aol A& 2
1}

2l

N

oX

=

, o}AlE 3} glycerol monostearate=
800% A Eold = St oled n A=
A o3} monoglyceridest= ¢ IEX HEHZ
=811, AR T%x9 olME 3} monoglyce-
NG Aol d2ollAs o

Z

k

3

2> o

rides= B&Eo

0B} § olM|El 3} glycerol monostea-
rate®] f94e LEH AFE HEY ZFEY
FANT 7

zoll 7|18 o BEAE Fotg]
ol sl Ao gLl 29 23y

Feuge 53} Lovegren %2 ol4€3} glycerol
monostearate T 89 FREEITA sl A8t
Aok, ApAu opEsle] HErt FopdFE 2}
thijo] FAE =, BE ol olFd EEATY
AR A5G A hydroxyl7lE A|As F
7] wjgojrt. FE AEFH =% glycerol mo-
nostearate® e HEO FEEFAZE 257,
100%RH oA} z+7] 10.1~14.03} 34.3~67.
4g HO-mil/m? day-mmHg%c}. %8 mono-
glycerides® %3} acetoglyceride HE2| &
Eqert 5 ve AL APFe At Aw
hydroxyl7]¢] ZA<eatel wpe Aetal & + U

8|5 ol 8 monoglyceride H&eo| ¢k
E7b Y7o tdi BEAA B A
FHo)L}, ethyl @ methyl cellulose®] F3}Eof H]
e o 5 Holth

ol "3} monoglycerides®] 224

Shd s B due) SRR o

F-9Hth 5 #%HE OmmHgR {4]4]7]L
the A 6.2014] 18.2mmHg R 2SS &
771 BREr) 3R F7Heke), o]ofA] A<t
7o #EEYe 14.1lmmHg®E F7HA71H 84
olo= 4.1mmHg?| FEEUATE ST,

o)
u A32<)el e} FHES E7SA Bk o4t
3 wpe} o] o}Ae 3} monoglycerides BEE F
3 2o o 5L Fick's S4hAg max) oo
W, olEd YL W44 Bg, ToHel YA
¢l EYoz wdHY. olME3t monoglycerides
SRS AHAT A gl AE gEe
A staz} e A7 A=, Woodmansee
Abbottel] mh2m 10431 YRR EA opAlE
monoglycerides T2 EI Xl 2]3] 32.0% 2

2
FEAS 6.3% 5 Y 7 Ao I

o 1% 10 off Ky

2) &A(wax)

A gas T E oz X e B|A]E 2x)
ﬂ %‘%‘EE}‘E ./;:_ET_‘].L/%]O] L. 4=5}c}. Schultz
1g]

ApALE Srolile,

Landmann 53 Kamper % FennemaXx ¥Hjs:
3 29 AnE Bug v} 1o, Feuge= 25
C, 100%RH Fuje) ZHA paraffin wax =
$E8lo] $RENT7 01g HO-mil/m’day-
mmHgo)et1 318t Watters®} Brekke: bees-
wax ¥ TEAIALE thE /A 2EH
Hi sl =, beeswax TEEY FHE7t ofHE
3} monoglyceride B&ol| H|dj4l= oF 10w), 9
g3 FhAql g wlsfe 100~200u) 7Hg



o 2o 718 dolir}. Paraffine]i} beeswax
He| FRIMFYo] & AL ol59 EA
3 e BAZ Yok, =, paraffing long-
chain®] T3 3} 4 (hydrocarbon) & T4 =]
Lo}, beeswaxys 42F42 long-chain ester 3}
HE0] 71%, long-chain ©3l447F 15%, long
~chain A4to] 8%, 1 ¥rell vz 6%7} g
Q) ERE FAE Ut o]} #o] paraffinol=
F4717F g1t beeswaxell vl$ AFke) F497)
7} EXStEE FRolF dAlsHo & AL F
4 197t gink

3 SAdEL benzoate o)) 4t
AME o Aol o, AH oY S B9
benzoate2] o]%of A8t Aol W= stearyl al-
cohole &AkAgrAdo) Aol qlor}, stearic acids
e i, Sat b B ARgel e Au
Al Zoz wra A}, Paraffiny} carnauba €
2B E9] benzoate TAIATHFol 7Y 43 A

of vhall beeswaxi= ThA XpehAJo] HojX|= Hoj

H 3
iih3
4

o
)
4
to
o,

(o3
>,
o
ke
ri
2
HL
e
2
it
kJ
off

F7FHAl Bt (Kaplan).

Paraffin, beeswax, carnauba, candelilla %
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Fig. 2. Inhibition of Water Evaporation from
agar gels by films of surface-active agents.
From Roth and Loncin(1985)

=
2 E9 Awrh 10614 0530 =
Aol B Aol M} REAE ] 5% AT 4
9}, Monoglycerides?] &3l44: Al& =
ATE =YA7IE 74]“4%“11]4 AEEA o] @A
A BaHY, ol F 2% AR Y AP
A 7 BEY -'?—ﬂ]-*éoﬂ 3 B3lpd Al
Byt gy BHEg o A7ENe 2o

|

2 gX3h= Zolth. Fig. 201 Yebd vie} o)
24}t &+ F-Lojut monoglycerides?] BHlA Ab&
Zo|7} 16-182 F743lw RG] M-S FA
Hrp7h gag 2000ME XA gadhe A
& 4 9t ol= @Y% (monolayer) o] AN}
o= NkElE AorA Aoy Ay o=
dLF Bl FeAUde daies Aedoll
wle} 4A oz 21kt stk (LaMer ).

¥ Aws Fdo] w2 FREH0| Y Ve
A3l 7| Z o= AgS nH). =

= =
om AFHHAAY 3|8H, FAH ‘?l%% EE
g ASE AAHEE AHEEA YEoE
A FOHT= 7|Ee AFY RGNS
ZAseH T B=8o] 8 Aoz AotEnt. o 249
SF2 AHEYA %-‘3—% o] -g5fod glulel ofaf fd
He 27 %S AA st A} ALsint. drt
Hog 7hAl= chlorophy119] glako) 2|23 H &

Holu}, Fyle] w=EHW chlorophylle] 4340l
215 1 o]} A ZA)o] U= glycoalka-loids 7t
Ak, Poapst 5o wEw TAE  lecithin,
hydroxylated lecithine]u}  Tweens(non-ionic
polyoxyethylene sorbitan fatty acid ester) 22
FOEEH  chlorophylle] AR FHkE=
glycoalkaloids®] & T&F o2 AT 4= 3
O 3} olF AREAA "ES Y FAE
231 CO, 8&S oAl chloroplastE z2H= %
AU COE BATEMNA =3HAA chloro-
phylle] L AHAEIEE sh= JE I
(Poapst$} Forsyth). Tweens Al@&AA <] 74
A vloldl FAHFZ(CMC) ojdog &4
Az i A e AE T U A= Kot
ARGAA 2] nlold 27} CO8 Fig Alghgh
a FgEw, Tweens?] CMCE W50 &
248 sk B3k % PHEGL Bk



o

e fu ¥ 1

Table 3. Internal Carbon Dioxide and Oxygen Concentrations of Cox’s Orange Pippin apples 21 days

after coating with CMC-sucrose fatty acid ester. From Smith and Stow(1984)

Concentration (%) at various temperatures

Concentrgtion 3.5C 10C 18C
of coating
dispersion® CO: O CO- 0> CO, 0,
0(control) 0.98 18.00 1.51 17.82 2.94 18.21
1 1.67 17.50 3.28 16.62 4,83 16.41
2 1.89 17.30 4.58 15.72 5.70 14.97
3 3.74 16.04 4.70 14.90 8.94 10.24
4 4.16 14.90 6.75 11.52 - 9,90 10.73
0+8% COP - - - -~ 7.90 13.17

*g CMC-sucrose fatty acid ester per 100 mL of dispersion

*Uncoated, control fruit held in an 8% external carbon dioxide atmosphere at 18C
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HE Alo]ol=
EM JE7re] HSHe] HPMC—

oW Ho| AEN A TR FE o|FS
6}71] R = UATh(Fig. 3). Aol AHEH
HA 2 9A AwE 0.392 7Hg8tid A8 HE
& At EA -20°CoA BP AR Ay
& oF 21404 70 ol o AFAIE T U

oha g,

0789 Aw |7} 2AEIgC 1

]m-x nélgg

0.7 FROZEN TOMATO PASTE
o CRACKERS W/O FILM

0.5 * CRACKERS W/FM
0.3

0.1 -ép:_, . 1 .
G * ¥

20 40 60
Storage time(days at —20°C)

\

Fig. 3 Moisture Transfer. expressed in terms
of Aw at-20°C, from tomato paste to saltine
crackers, with the two components separated by
either an edible film (W/film) or a filter paper
(W/O film). Edible film was HPMC-fatty acid
film, 0.85 mg lipid/cm? film area, 1.3-1.7mil
thick. Experiment was conducted in duplicate.

From Kamper and Fennema(1985)

Kester®} Fennemai= Aw 0.90]4ollA 71214
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Aol sl g2 FEAHYo] g oA
gAtElo] 25°C, 97% RHe| 7o 2= ¥
# 03g H,0-mil/m?-day-mmHge TE5FT L:_
2 Yeigit}. o X Fig. 40 vehd biet
Zo] gut TR FREFHT v uFe W
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% itk Zet weelu Heo LERA
olE A7} Wigst=H, oJ= LAM 724 HE
o] $EREA BAF X (14.5kcal/mole) 7}
el o 2 &g xl PVC(4.0kcal/mole)vt LDPE
(8.0kcal/mole)oll Bv]3l o =7] wj&oltd. LAM

r e

o
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15

WATER VAPOR PERMEABILITY
2.3 (g H:O mil m™? day™! mm Hg™")

CA PS PET PVC LDPE PP HDPE PVDC LAM
FILM

Fig. 4 Comparison of Water Vapor Permea-
bility at 25°C through and edible, beeswax/fatty
acid/cellulose film(LAM
FILM) with various nonedible packaging films.
Cellulose acetate(CA), polystyiene(PS), poly-
ethylene tere-phthalate(PET), polyvinyl chlo-
ride(PVC), low-density polyethylene(LDPE),
polypropylene(PP), high-density polyethylene
(HDPE), and polyvinylidene chloride(PVDC).
All permeability data were obtained with one
side of the film maintained at 0% RH and the
other side at 90-100% RH. Data for CA and
LDPE are from Myers et al. (1961); data for
PS, PVC, and PVDC are from Doty et al
(1946); and data for PET, PP, and HDPE are
from Davis et al. (1960)
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Fig. 5 Respiration Rate of Bananas at 15C
(A) and 20°C(B). Uncoated(Q) and coated
with CMC-sucrose fatty acid ester( » ). Banan-
as were removed from ethylene treatment on
day O. Continuous lines represent fitted polyno-
mials. From Banks (1984).
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