299 S5 423 AFAAS ol

o] % 9

(Foddstn A
LA &

ch Ao 715A Aol FaAel IR/, T §F FAEF AT-Eekde dA7] Q45

gtont, AF7FE7IEAAN 2 F8Ae] de] 94" AL wEA HIoltk 1 F8A4L VFA

2AE AHEE B2 AES Al Ex v iske o] AaEEA 7l—h51°1&'i\=}. TS
A 371 8, texture®t FEEF ZAHS 7] Y3, H9E o &35 S A2
s, whEo] 2 = st7] 98, AAAE F4A1717] e, G £307] sl AEel Hok=o
(Pomeranz, 1985).

T Feh& Abg-ste] 4543 A F, meat analogs, whipped toppings, = wh A& 733}
+E 5 AMEE A AFE BEs Aol FUb FAelch gte] wlmA I AEA oy
o]-&-& =233 HEAILI|(TVP), T2 Z=(Kim et al, 1992) 59 AXE ¢ N2E 7154 4
FaA(As, 7124, 7314, ARl 1 SA=rt F& A 5)Y N T oSz A=) o)l F
AAZ g, olE AE AF DAL VeA Al B3 o BE AR ey L7

A
)
tio
N o

m[o r°"

gt
a8 3o wiAle 7153 A9 mechanism¥} WY, 7|54 o A)Ee] FH
wE 7)5A AR 2 ol& Fo Fsle] ms] Bzt gl

L =) S5 439 Belst 57

¥l2 ofujol A o] chul A 9] 71553 A A(functional property, functionality)-2 ©3 A3 o] &jol A& 9]
o] & 7HAlell BFE vwiX A HAelgln AN} F e yivA AL AEL
7, AR, &3, 2Hlshe Fdel whlAle] AlE ujd “—}%5}"4 AES AR 75 d¥E
Fe 9 sty AdAs dith

AEelM 88 A 7153 4] F/E Table 13 Zck(Kinsella, 1979). 949} 7]53
aA Fsd EZM, Fo), A7 F), Az R 43S, FEEFSLA, £F

A3 =]

N

o
o 20
B, Bd 5), HGA AL A, 7124, /AEFE B), 9A 7 Azatged o
AR, A3} 243 FHo R vg ¢ ded, Sds, HE, A 52 oAs) £ iy
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Table 1. Functional properties of proteins in food applications

General property Functional criteria

Organoleptic Colour, Flavour, Odour.

Kinesthetic Texture, Mouthfeel, Smoothness, Grittiness, Turbidity.

Hydration Solubility, Wettability, Water absorption, Swelling, Thickening,
Gelling, Syneresis, Viscosity.

Surface Emulsification, Foaming (aeration, whipping), Film formation

Binding Lipid-binding, Flavour-binding.

Structural Elasticity, Cohesiveness, Chewiness, Adhesion, Network crossbinding,
Aggregation, Dough formation, Texturizability, Fiber formation, Extrudability.

Rheological Viscosity, Gelation.

Enzymatic Coagulation (rennet), Tenderization (papain), Mellowing (proteinases’).

"Blendability’ Complementarity (wheat-soy, gluten-casein).

Antioxidant Off-flavour prevention (fluid emulsions).

Protein
Jmccccescrccce-pecemsesrrosesassomredmsocooos 1
1} 1]
| Fat H,0 E
} BINDING N, -
H H 1
| PROPERTIES Eas binding Sorption |} yexTURAL PROPERTIES
. 4 ]
. oy et leww wo
: Sarbed M0 — oxtured
Tttt MM Protein
'''' Texturization
L —n0
Solubility . .
H’, OH Coaguium
M A
................................................ H,0 Coagulsti
E- i Energy ' e
| SURFACE PROPERTIES Protein |
! in Soluti s
: : I
i o | Air ': H’, O Galation
* Emulsification Fosmin ' M, AT
E cmus ey en /Enugy Toeming /Enugvi ’
: H
! Protain - Lipid Emulsion Protein - Air Foams | Ge! :
b e e cecceammeemeeesemm———ceee - ———————— o] L} I, S P |

Fig. 1. Aspects of protein functionality and its interrelationships.

Zbe] A32e-¢ £ o} TggcKKinsella, 1979).

Figure 1& oA 754 AAE 7+ A435B34E RyFa UcKPhillips and Beuchat,
1981). @ Ale] £E Aol e AL FAAAH film Aol 27 {335} 7124, fiberd
¥A, Azt At Foll dae Fof AL HhgAe] 222 U, A, polyphenols, A&
A7+ T3 w35l 2t Fo)7t A7 QPP AstEa d2e SAEAe] AAEHA,
ojd HH-E& AlE el iAo wigAd 7lvH A4S dephr] A8 B8sitt

Table 20l x{9} 7o), @Al o) 754 AHae el 24, wig, conformation, A} 72
S WA 89, pH, €5, o] 7%, oAds o AZFAY 7k A5 Fo ¥4 89,
Wy 5 7HEAE, FAZA S 98 d3hi=rHKinsella, 1979).
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Table 2. Some of the factors influencing the protein functionality in foods

Intrinsic Environmental factors Process treatments
Composition of protein(s) pH Heating
Conformation of pretein(s) Redox status pH
Mono-or Multi-component Salts, Ions Ionic strength
Hmogeneity-heterogeneity Water Reducing agents
Carbohydrates Storage conditions
Lipids Drying
Surfactants Physical modification
Flavours Chemical,enzymatic modification

L gas) s)sd 4Ae) 23

hilale] 715 AL A&t HiMe @ YA Fae d7dhe ZRcks 9
Ayoz 2Hse Aol Yoty 22} food system®] EAA3 ook wiiel] 4 Ae]
7158 QAL 28] A3 AP 23 Sol It EESE ] AUA domg AYARE
Uubslslz] AFI F A FoAle AAZRE E AFdA Y 2 diAY 7S dF3e A
47} 2dvHKinsella, 1982).

AlE Ao g ol gRES A A8E o] FF9 I} A ehesbE, 214,
F-714], polyphenol 5& &3t ok Felwte vl RS Ak F3h o), dutAes
2L JEHAYE AAEE Ay Fx9 75 AAo] WA "ck 2222 model sys-
temol| A} Po}A AEo] real systeme] Ao} AFT/HA L e AgIL £3) Qirh

EZ AHEE A, 714 2 Z1FEE, CvA 9, & 24 5, 43 33w ol
2E 3 23 Avle) o382 u|AcKWaniska ef al, 1981). 25 B3-S AF A7} fjodgon],
24 AA e Belsierd A AAANLE ARA|7| LA} e kY] FEF A5t
golch AE 2AE vlS QubsiAz)7] flde 3 EC] Sl Belsietd A 7] 2sleof
ZrcHKinsella et al, 1985).

IV. i E 2l Ao 753 AA3 2 mechanism

1. 3} =(Solubility)

o] f314, 71 £A, Ast § o2 715 HEE F 7YY A St Folek
3he, wg A& = wAo] o A ¥ E¢E 5 AUk L= e Oy s)eA
Aol FA X3l AFLANZAL AHgol AE werh Hd {f3HE 2] HAMAe o=
Axe L31x7} FQslcHAdler-Nissen and Olsen, 1979). &35+ =& chfale] AHxja]e} 4
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Table 3. Factors affecting protein solubility

Amino acid composition

Protein conformation(shape, size)
Surface polarity/hydrophobicity
Ionic concentration

Ion species, anion/cation

pH

Temperature

E4A2AY o] f 7bsAe A A Fe F& Ao HA, shEHAe HAE Ad K4
ArE £t

Table 33} 7o), &slxol| cdgu|xlE QAEL ofu|x it A, bl Ao conformation, #2}&
o Az}, A5 254 obv)ic4te] ¥l ionel F579} 5%, &9 pHet 2% FolcKKinsella,
1982). BAto] 271842 AFA o) £5A A7) vge] FaFHE H¥o] Joeng =T}
7rAagch

fofe] pHe} o] Ztxe Al g3k 7}’% £ 9% vjAch i WAL net

Asl7 081 - ™A Ao /5 F 71X & Al pH-solubility profile-2 Beolx c}. Bi

Ze AsE e ofuliil Alole] HAA whie pADPRAS AL FEARS F
7}A}7]1 B2 (e.g., aspartic acid9} glutamic acide A7) B 6~7 A9 E& A¢E F Urh), oA
3%, 3}, Azt THYPA 5§ F/RIAILh Slee = AfFe o8 HEE 5 e,
Az A7E FAQe g ol&7lEY A/ FUAHE Faste] LAxE F7HITIM(sal-
ting-in), ok 718 FAGL 7L o7y FA) A whgHg AMFozy LIHTE i
A7) cH(salting-out).

o] 38 43S Y A7]+ thiolsF{cysteine, mercaptoethanol)®} sodium bisulfite 3} 437k
A¢E FAPoZ2N i e] & doyi S E F/RAG e w3 Al
Axe] HH, 32 W, hEEA, MR o E 48] A g} deixed, stdA]et
F7180) 5o MAdade N He =F P cKKinsella, 1976).

°l

rlo

>
)

WA B2 dol AeAH a4 A7 deBR F3Al 24 ALEEE AEAHS o
& Z7H)7)3 fE3E QAR $ 9lck Emulsionell ¥4k chwAe 7| Z3 Exio)
o AX F27} EoAA =, polypeptidess] AFAIHEE-LS

F £o2 A ske W SAH AT L  FoE AT EN AUYHS FaAZich
Sackis 1°r§} HAE SsAe 74]‘?‘1"&"49] 7, debg A filme) A, Msl, dwale] Rk
' 44 ] FJ¥E v F o F7}o] whxl”tiMcWatters
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Table 4. Factors affecting the foaming properties of proteins

1. Concentration, surface, and bulk viscosity: solubility, diffusion rate,

interaction in the disperse phase, and increase of bulk with such substances as sucrose
2. Structure: disordered or flexible versus globular or rigid; availability of

hydrophobic and hydrophilic groups
3. Denaturation: ease of polypeptide
4. Electrical double layer: repulsion affected by counter ions such as salts in

solution; availability of hydrophobic and hydrophilic groups

. Marongoni effect: ability to concentrate rapidly at a stress point in the film
pH: maximum near the isoelectric point; extremes, dissociate polypeptides
. Temperature: dissociate polypeptides
. Denaturants: improve availability and interaction of polypeptides, e.g, thio-reducing reagents

© 0NN S, W

. Complementary surfactants: other proteins, polysaccharides
10. Coagulation: irreversible aggregations

and Cherry, 1981).

Do) f3HAel Jguie Qo2 E 74, 4719 E"o*-‘*} a7, EEE, 7189 $F
e AKEE, duAs #4844 o9 Q«] ek chlale) 27, pH, 2%, 949 FR/e ¥5 7}
odxje] So] 9lcKCarpenter and Saffle, 1964; Kinsella, 1976). 1“’}—.;— g 538 ta
A7), o)A wE &xo o8 o 22 7)EHEEe] Wl ¥AF] Ewle] FUER #
St 2A o B e Fe g shy] dielth BE, ¥& 2% w2 pH § 44 @IS
A7) 895 3 3L 7F4A|ZIcKKinsella, 1976). 5 F14] emulsion®]
A7re AH7b s A" F AUcKMcWatters and Holmes, 1979).

3. 7ZIZA(Foaming)

g o8 WY gae] A FAF L filmE P45 gasE HEFLE2M 7|EE
H A A 7lFE A 3pAo] Figure 2¢]] Jeh} ¢lE=dl(Cherry and McWatters, 1981),
iAol NEALS A Fapgo] F7-F AWl Hitsle] FAHE $5 o TdHEACl @
wtelzich. Table 4oj|aje} zro), whilale] 7| E Aol Fikmix]= &Ql.‘l < S$8lx, Had, 249
244, ol 7E, B9 As, pH, %, @A d4E] 75, 32 5 § 7 UrHHerman-
sson, 1979).

e EHAEE 7lEQGH e niEtRlEh 7|28 $A1 o3, AR DA 720
£t} Graham Phillips(1976)= 4ol SHHelq HH71H wblo] v} Ho Zdzye)
Zrasly) w ol vl Al 7l Ebg AL T F2olA Ho|Aw T A o] E-8Ao]
o] gxsiA =Hd 2 kAL Fa®oky sisch pHZE SAACNA iAW AL net
As)7} Z71ebA wof 7| EA-e 73484 FcKWaniska and Kinsella, 1979 : Phillips et al,
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Fig. 2. Diagram of foaming properties of proteins.

1987).
7td A2, pHY W3, Ee d& AF U854 A7HEEe] 24T o ZEIANE FAs
Zo] F83}t}. Glicksman(1982)2 carrageenan, sodium alginate, locust bean gum®} 72 4
L=

ERolee F7)-E A9 @93 filme HYsA7I 2R YY) 7| EHES JHA AES
o] &337} qletz 3kt Poole $(1987) sucrose: 7t #A & whi A filmo)| 2H4-3)o] 313}
3 Hr} FL& networkE ¥ASHA T 3ot e & XM E sEQAA O] Fof
Phillips 5(1991) & E-2Uk(WPDol #71% Na,SO.8 NaCl 59 FA9-e IdAgAl9 7|E
HAAE F7HA 7 dHell AF7) ok Rt

4. 23K Gelation)®} -&31(Coagulation)

Guld-s g e o YAA7IE B3 a4 AEES EAEY matrixE A sl
o)1 & Astelw qch e FAA ] s A ggAo] BotA SR A, Al WAl
o3 gt Fasr] WiFel dojvks vi7td Al A dAbolch Ao Az sl o]
o de] RE HAIE o] polypeptide Al&o] EAR|A Hi, BA7]" F93 polypeptides} A
X2 A3l gel matrixE 3§ AI8}7) Wl e dolrdch o] w9 Cross-linkinge $£443%, o] 2%,
olB#AF, LA 43 F& EHITHWolf, 1970).

7 geld] ot A A A, A =9 A7 pH, $49, #4494,
A3z estEe] g8 SOl wel depAich o)A e A Al w¢ Fedng,
F94= AslE A FPcHCatsimpoolas and Meyer, 1970). 254 oluji Al A7]9) uj-go] &
EA}ego]  ohufAl e 33k AL YA cHCheftel ef al., 1985). T A 2] gel matrix= 8, x4,
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2 AFYE 5& EAFY F UoBE gelatin, yogurt, & 7], ¥, % WF Fo A=E
fo]3}tA gt} A S D AS 7l E o dovhs st i Anke] date] ohg), WAz}
24, bl A9 ebpstE 7F A3 abgo] o] s wet

Yo s dhFeme] Ashe 7% o4 ¥R WA §4e 100C o4 exelH stdY
o deoji}=d), o] meat extender 5-9) Az FR3ch 2 e HrHE A FINE FE
24e & B&E F 9= gel matrixE FAPHWolf, 1977). =& myofibrillare] A3l= $713-F,
fish sausage, A= 52 A x| o] &% ciPomeranz, 1985). $i = AZ YA diFehio
2XEe] THAZ, casein®ZFE12] cheese A Fo 9ol Fog whlale] 71532 4ot

V. 239 A15d 439 ¥y

thil o) 7eA A Bz, by, A3 el o) HAE" 5 ok Table 55 AF
hul A o) Wyl glojre] Autal £ ¥ o{Fn, Table 6= =& BAFT
9ltiFeeney and Whitaker, 1985).

£89 SHEE F7HA171AY vtav =] {38 F7HA717] A8, 99 712 =80
Av ZuFWE AAsl7] S8 ¥ A sleEs]Eo] AM-®ch 3§ lysine %H7]9] e-amino
groups®] acylation& 3}, &3, F3}43 7|4 5-& FAA| 7 cKFranzen and Kinsella, 1976).
Textures} 2]3-& £A4 317] A @i do] oJ&7}x] mofo g Bolx) Aispun) ¢34 3 (extru-
sion)d = ek USAHHAEY texturers Y&, WA, FEFH, pH, %, 4 Tl sl
Z4d 4 ok

Figure 3+ 3313 widel] 2 whxle] WslE ®o|FErHChoi et al, 1982). Acetylation

= o]

kM slE 7tAAIZ AL, succinylation, maleylation, dimethyiglutarylation 52 338 Z7MA#

Table 5. General purposes of modification

To retard deteriorative reactions (e.g., Maillard reaction)

To impart texture (e.g., textured vegetable proteins)

To increase solubility (e.g., beverages)

To decrease solubility (e.g., cheeses)

To provide foaming and coagulation capacities (e.g., whipping agents, baking products)
To provide structural characteristics (e.g, texturized products)
To provide emulsifying capacities (e.g., mayonnaise)

To prevent interactions (e.g., encapsulation)

To remove off-flavors (e.g, as in soybean for tofu)

To remove toxic or inhibitory ingredients (e.g, beans and peas)
To attach chemicals covalently (e.g., colors or flavors)

To attach nutrients covalently (e.g, amino acids)
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Table 6. Concerns in the modification of food proteins

1. Loss of nutritional value
a. By formation of a product of an amino acid that results in nonhydrolyzable peptide bonds
b. By formation of a product of an amino acid that may appear in the blood but is not utilized
2. Toxicity
a. Allergenicity of protein or polypeptide products
b. Obstruction of metabolism by unnatural polypeptides (found in digestive tract) or entrance of
these substances into the physiological system unnaturally
c. Free amino acid derivatives capable of obstructing metabolism
3. Organoleptic properties
a. Undesirable flavors
b. Unusual physical feeling
c. General difficulty in mastication
4. Interaction with other foods eaten
a. Unusual physical effects when eaten simultaneously with other foodstuffs
b. Unusual flavors when eaten simultaneously with other foodstuffs
5. Reversibility of modification
a. Occurring on storage
b. Occurring on cooking, extent depending on type of cooking and other food ingredients

NH - CO - CH,
|
RS NH - €O~ CHy - CH, ~CO0~
e |
NH, - ’ §9;:|r\ﬂk‘=]w fQ)“ coo
-c00~ - ,’iley/,,,,m ’ NH - CO - CH=CH - €00~
o,
-‘-,"P/ se -
4, con
”9/ )

CHy
NH-CO-CH,- (‘:-cu,_cor)"

|
\Qs)- coo- °H3

Fig. 3. Major changes on protein molecules by various chemical modifications.

.

& I(1991a, b)e EelgEgmals) Hel=Sokul e succinic acid2 $4]3}31& o S,
318, FAPHA Fo] FriEged, 53 4 A7 FeEFARAe J2PYHl FUHEU
o} ¥ 73bedc}. Succinylated B-casein®] 4ol A43}7} F7tso] FAo] A= A=d, Succi-
nic®} maleic caseins& pH4dolHE S3€ 5 st dubH o g 331 WYL AE iz
L8, 2ax, f34, 71EA, 9N 5§ S7HIA L, Coffee whitener?] H%, i =&
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A 5& A2 & A e Kinsella, 1977), 221} o]9} 212 #181H W o) kAL lysine)

g-amino %717} AjpEHEE ddrke A= Holch

£ AYe
34719 37}, WH=

protease®] Eo}Adel o3 EAZ He)= H3

Fo] 3¢ $4AY F ek

g9 Z7IE Qs S3x, fEkA, 71RA,

iia Hae] s Z4Eo] Table 73} 8(Whitaker, 1977)o] z+7+ b} Qlch

5(1991)&

%eﬁ b3

7)9] A B-a) & A (actinidin)E 2] ¥ casein®] &=t 5
g 3913, pH 404 #3123} 7|23 1d2e) 2z}

Table 7. Some advantages of enzymatic modification

Specificity

Effectiveness at low concentration
Requirements of mild conditions

Low energy input
General safety

Table 8. Purposes of enzyme modification in various foods

Food Purpose or action

Baked goods Softening action in doughs; cut mixing time, increase extensibility of doughs;
improvement in texture, grain and loaf volume; liberate B-amylase

Brewing Body, flavor and nutrient development during fermentation; aid
in filtration and clarification; chillproofing

Cereals Modify proteins to increase drying rate, improve product handling
characteristics; production of miso and tofu

Cheese Casein coagulation; specific flavor development during aging

Chocolate-cocoa
Eggs and

egg products
Feeds

Fish

Legumes

Meats

Milk

Protein
hydrolysates

Antinutrient
factor removal

Wines

In vivo
processing

Action on beans during fermentation
Improve drying properties

Waste product conversion to feeds; digestive aids, particularly for pigs

Solubilization of fish protein concentrate; recovery of oil and
proteins from inedible parts

Hydrolyzed protein products; removal of flavor; plaste in formation

Tenderization; recovery of protein from bones

Coagulation in rennet puddings; preparation of soybean milk

Condiments such as soy sauce; bouillon; dehydrated soups; gravy
powders; processed meats; special diets

Specific protein inhibitors of proteolytic enzymes and
amylases; phytate; gossypol; nucleic acid

Clarification

Conversion of zymogens to enzymes; fibrinogen to fibrin; collagen
biosynthesis; proinsulin to insulin
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NATIVE PROTEIN
in a biological system

‘ - Extraction and denaturation
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S
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Fig. 4. Process of enzymatic hydrolysis and resynthesis(plastein).

~N
fncorporation xﬂ' Amina acid
heseammemasemmesannalt 4 B 1)

Resynthesis
—

5(1990)2 E)diFue] gz} #3138 Z71A]7]1= dlel trypsine] a-chymotrypsin®.c} t]
afgHo|ctn Baslyich iy ZleEal7E AuAE 2548 W& peptides’t B E L 7]5H
Ao} 238 At Z(eg, F3HA, 71EA, texture 52 A3 LAHAEE & A of Aot
Figure 4% A 7153818 5 A3 olvlx it T& Arlstel A28 ade gAshe 34
(plastein HH-3)-& M.odFth Plastein WHg-o] AL (a) A L= F7}, (b) YA 7153
Aol vy, (o) dHARHAL olsl] YA bitter peptides2] A A, (d) 3 olv|Ake] A7,
(e) 4, flavor HAEA L] AA, () BHag olv| 4t AlA, (g) EHLAA ] A FolrHFeeney
and Whitaker, 1985).

VI 7154 chlAlZEo] 284 o8 7|53 AA

Table 92 7|53 AAL Jehe 715 993y /9 2 F/4EFES o952 dan,
Table 102 A& all§lel] Al2=5l= 715 cialAle] g 7% AHAs 7 mechanism$ ¥HF3L
AtHKinsella, 1982). thakdt 7154 HAS 7HAT le lAde] 754 AFLAZA] o] AbA oy
ol-$- %2 ok I glutend] HEAAH} 7| EA, %%9—} °]2] myosin2] &F2H4, A A3}
S TF caseinel F2A, w344, S48 AR § 2 ]

7158 Aol AFE wige] o]84d & g} dFe F A AAE Bl 7ML U2
iR RS AT dx, =3 dFdde X 9 AL AE et @2 AF
olxo] o]4-& A7k gloh
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Table 9. Principal foods used as sources of functional protein

Commodity source

Functional protein

Milk
Egg
Meat
Fish
Cereals
Qilseeds
Yeast

Milk powder, Caseins, Whey proteins
Egg white, Lipoprotein of egg yolk
Collagen, Muscle, Blood

Collagen, Muscle

Wheat gluten, Maize zein

Flours, Concentrates, Isolates from Soybean, Cottonseed, Peanut, Sesame

Extracts, Dried Yeast

Table 10. Principal functional proteins used in food formulations

Protein Functional property Mechanism
Gluten Viscoelasticity, Foaming, Adhesion H, SS, Hp, E
Myosin Adhesion, Emulsifying, Gelling E, Hp, SS
Casein Adhesion, Emulsifying, Coagulation, Viscoelasticity Hp, E
Collagen Gelation, Foaming Hp, H

Egg white Foaming, Coagulation/gelation, Binding E, Hp

H=hydrogen bonding; Hp=Hydrophobic association; E=electrostatic; SS=disulphide.

Table 11. Functional properties performed by functional proteins in foods

Functional property

Mode of action

Food system

Solubility

Water absorption
and binding

Viscosity

Gelation

Cohesion-adhesion

Elasticity

Emulsification
Fat absorption
Flavour-binding
Foaming

Protein solvation, pH dependent

Hydrogen bonding of water;
Entrapment of water

Thickening; Water binding

Protein matrix formation and setting

Protein acts as adhesive

material

Hydrophobic bonding in

gluten; Disulphide links in gels
Formation and stabilization of fat emulsions
Binding of free fat
Adsorption, entrapment, release
Form stable films to

entrap gas

Beverages
Meat, Sausages,
Breads, Cakes
Soups, Gravies
Meats, Curds, Cheese
Meat, Sausages,
Baked goods,
Pasta products
Meats, Bakery

Sausages, Bologna, Soup, Cakes
Meats, Sausages, Doughnuts
Simulated meats, Bakery,etc.
Whipped toppings,

Chiffon desserts, Angel cakes
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Table 12. Functions of ingredient proteins in meat-based products

Improves uniform emulsion formation and stabilization

Gelation improves firmness, pliability and texture

Facilitates cleaner, smoother slicing

Reduces cooking shrinkage and drip by entrapping/binding fats and water
Prevents fat separation

Enhances binding of meat particles without stickiness

Improves moisture-holding and mouthfeel

May impart antioxidant effects

Table 13. Functions of ingredient proteins in bakery products

Facilitates water absorption

Improves dough handling and mixing tolerance

Improves “machineability” of cookie doughs

Improves moisture retention during baking

Improves cake tenderness, crumb structure, and texture
Retards fat absorption by doughnuts

Prolongs freshness and storage stability

Reduces stickiness in macaroni

Lipoxygenase results in whiter bread and improves flavor
Improves nutritional quality

7154 YAEe d2e WA U glutend] HLAFH 71EA, &FolM muscle?] texture,
=AM A Z cheeseol| 4] casein®] curd 34, otolA=8), whipped AlFA 1d#He] 7] EA,
al o=l A W&ol f3H4 FRAZA] Caol ¥ dFwde &34 T £ 5 Utk AEH
Z5Fol wte} 7154 @] vehle 75A Aol 77| ohEd], Table 11 75 A3 WollA
Agstn Qe S9Ae /)% AAdn 2 R4ue 24 FrkKinsella, 1979). S8 A
wldlo] falEe] YT, Al NeE FEFF B, S, 7B §8 Hold, A2 7|4 A¢
23§78 F2s1T 7hd% o gel& 3433w, whipped topping} angel cake®] 7%= 2l
Qg 71 EAS B Zt} Table 129} 13(Kinsella et al., 1985)0)l A Rols wie} 3o, §7}-3-Fol
AdolME 4344, A3} texture, 3 R FEAF AT A FF Bk FEEFH T
Zog uh, Awe] A FEEFS T 99 FREHY, UF AE, texture o] F83}

.
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VIL 7154 AFL&A2A e AlgAdMe o) &

‘:‘4“—‘1-4 -rrzl ‘}! TE F7A, BYATS 52 A Y Ao o] &5 ubd, giFhe £

) $XFRA, SRR, 3} A3}, 238}, P34 52 meat extender, hamburger, sausage,
meatballs, luncheon meats 5 S7}2-F°| o]4=cHKinsella et al, 1985). FE&UFINe 53
H FAFHA oFo] meat patties9} sausages S|4 ZAFAH 2} conditioners® AFLET Y}

e F e 2 %9 2 /AT HHe FRYAFAA FEF 425 2
H5317) 98, =3 F-AE, sandwich spreads, snack dips 5-oll 4] v} 3 B HAe 27
#8 AH= I Qlek FediFae =8 Ao Z2i9), whipped toppings, oFo]lATY £ f-A]Fol
AH&-= 1 gledl, whipping tOppingsg} ofo]l =AYl A {3, 7| ZA|, FHARAY 7)5E o}
(Pomeranz, 1985). 33, AAH 3§ Fejo)Fbl-& AHo1gE T2 2ol $¢ AF(Kim ef al, 1992)%
& 3ol 3o}

Spun jFchule w7je}l zro] wkEoizl ¥ W gluten, egg albumin, %], flavors, ¥ S3} &
gatod A okt FH) A2 AFS tEv | AHEE ubd, S EE ) 54 ES(chunks,
granules, or bits)2 ground beef¢} & #]3-& 7}A B2 hamburger patties, chili, meat loaf S-o))
AHg-xciPomeranz, 1985). AW Febd-e wd tixd e g4 T2, A4 pastes Sl
ALS-E 3 Qo

2. Wchle] 7)5H A} o)f

GlutenZ gliadin#} glutenin®.2 FAdxle] i, HWAlo] gasE B4 = e §Fodzidix
A e Z(film)S At o gluten gas B 4H 3} FEFFAE 71X 1 Qlor T F Vo
o3 FE2 W3 OF AF] A=E ¥ vl textured Foh B vlel WEY o o
gluteno] F=3}8le] A= Hetolw AlAA Q) filmS & W o o3 B CO, gasE H-§-39
oot 7|25 wWo] A s, o]2|dt gluten filme S B F¢ uw HAET QA slEle] 53}
AL A matrixs HAA 3] P& @ S5 715 AAL #A g

o]l A AAbE]E B2 glutend] 70%% AW-20 2 12%= breakfast cereal £ 2, 9%E 7}
AlB8 02 4%%E meat analogs-%—.‘i'_i #o]3l 9lEd], A A Eo| e ¥ gluteno] ¥FE 7%,
loaf volume, 23 7% 5& Z7141717] 98] AH:-gcHKinsella, 1982). ¥8] gluten& E3Z+ 4]
Foll A A 2Al(adhesive agent)EA d2] AH8E 1 9l breakfast cerealol s 7}d3l7] Hol
LEEL A7) A8, S7EFA e o2 279 575 AAX917] 9% 7154 AN
ARSI Qe Fe glutene] e, AN, Asl AP, F34 ol SUFEEANA Wlg 3
f35jc}. £ glutene =3 7] £A0] B2 whipped A&l A48 F 2lon, ofE Y89} Y
(e. g gluten-soy, gluten-casein)dle] Al8-€ 4 9le 7154 < Ao|ckKinsella, 1982).
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25t 2] A EF e 553 715A A dig A7) YsteiA shon), ol E shale)
7168 A AA AFAAAL 715 ARA ] AFE] AAR AL A9 Y Yook
Fol AHT 7154 AEAIHE o437 M2 AF9 Ago] i3 FAo] Folx|x glow,
ojAe 2 FEADYS muscle, cheese, egg white 5& thx|3l7] $13 ko] sz gl
e}, ol £F AF d¥Ae] 7154 A mechanism3} FZ9}e] FAE 2 o]sfstedolat
ol AlE ’“-.‘i’--‘-’— AEAo2 ZaEiAY A2 4 gk

g, s il g EFE 715 AFE 2AE i gsle] A2 A S shtslel e A3
S 1992; Kim ef al, 1992)7} 3 d=d, o1& AFHo2 £3Y317] Ya e 2+ AF o)
71eA A4, AEANY A43 71 27 dijt ojss} ")

de2e 715 AL FAs] A% BESE APug e g, AF S J)xH e
mechanism3} 7229kl A, 7Fgxele] o3t 7153 Ao W3, AA A|EAA chlAe]
24713 Foll g AAAQ A7/ sy Y2Agich
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