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Studies on the Baking Properties of Several Proteins

- ToMOMI TSUTSUI and SETSUKO KANAI

Functional properties and baking properties of several proteins were estimated. Casein and

whey proteins indicated the highest emulsifying properties and the highest forming properties.

In baking, bread used these proteins also indicated the highest loaf volume. And the loaf volume

increase of bread was negatively correlated to the hardness of the dough.

435I, BB S BHER T & THEL
Fo OEEREME (FULEE. EakE) %
FNDEE DT, B OBOBIME L LT
FHL., RESOE S ENOREE LT
=0 FOKER. KESTHE N B EN
Breh, REEAVWEEEE, Sroa—T
B 2—Lhhi /s, BHLRWEY
N0l FLTEN YOO —THRY 2.—
LE SRS OIS L OBIIE, B
BICHERAL N, & ZATEROR Y
OBz, RSN L DY Y NTBR Y Y
SRy BAERDEMEE LTRB S THED,
7o 2T E /N VERIZIMRA S &L NV D
AREEHS L. ShEERomBoBIz, 1
CEY VRS BENEIVT Y EDOREEHEEL
&D;Fﬁ%%&b&(&ottbt%i%
nTwaY, FLKRERE/SVAEIZTRML
AT, AR LERNT, HOorvRT
S, BELETN 0BORb E k5
b TwndY, ZOLHIELADY YN
RS E ., B OBIZEIMEE LTHEH
LTWwaY, HADY IRTEH, B0
A IR PN AN QAT S/ F SR & Al s o
BREIRTWE W, #2T4HE, e 3F

Ay vy EERETONEAL , a—F
NPV TIV, B=F s braT)r, RI—
YU E Y UV BEDARTIVT I
Kg 5o & (BB, 7Vva—v)—
FIRFEY) 12oVT, INHEY VT HD
R L NS & &b, BN ORIME
ELTHWT, Nrai& by, £ou—7
K 2= b, D&, BAREOREN, &

CES OB L PO LD R BEA D B DR

FEmz 72,
ERBRAE

1. H#t

Ry EREE LT, HEA IEFER
3 (032-01521) ®am%, B—S 7 byu7
Dk y s (L-6879) . AXKT WV
73 TGRS (300-00711) BamE, T
yhTNT I VIREFECRES (AL96) %
FHL:. $7-hx—% 828 (WPI)
(a =52 N7V T3I228.9%, B—F7 1
ya7) »63.2%, FMETNVTI1.4%,
437071 6.5%) &, FEIFLEMR X
DRt S, FoKE Y X B

BENIT7 L v aM—75 (BRILEBRE ¥ » /37

Key Words . Baking property, Functional property of protein



B) EHBAIZL Y 2 aM—400 (7L I —
) —FRES X0 R4 ) & IBRIEER X
DRV 220,

2. PEERMORE

FLIL1EME (2 Pearce & Kinsella® D FiE 12 5E -
oo $HbHBLO5%DESY VIS y BHEW
(pH7.4, 0.02M") v EE#BE R ICER L Th
5) 3mlll, WHRT — it (BROFEM) 1 me
iz, AM—11EEREYF A4 — (AEKE
Zx8) T12000rpm., 1RHEHELS, 15
MERZDOTRBEB0.05mFR L, 2562
0.1%SDS#% &¥rpH7.4, 0.02M") > BEFE &K
9.95m & X CTAHM L AT D500nm D% 18
FE% . HIL100-60EI 5 BERHCHlE L 72,
KIZPearce & Kincella? DRIZFEV, = D& 8
FEDAE 7> 5 Emulsion activity index (EAI)
BB L7, FULEEMED . Pearce & Kincella?
DHEES 72 Thbb0.5% DK 3
BB 3 nllCTH T — il 1 méx Nz, AM-
NEREYF A4 ¥ - T, 12000rpm., 15
WL, %1 5HBT, TRBE£0.5
ml 3 ORELL . 21 5120. 1%SDS % & ¢rpH7. 4.,
0.02M 1) » BRIRE#E9. 95me 2 I A TARR L 7=
RIZINBEBERD, 5000mDEBEE . H
SL100-60BI e EERT CHIE L 72, EBE IR
R OB & & IS 5 A5%, H&MIzIZ
(Z—EDEIZ% B D TRIDEBE & B&H
ZIIET—EDHEOETOHEEEH L, F0
EBEICHEYL T 2 8 E K TILEE
W47y 2 28 LTz,

AR E LT ESEDOHEIZEIZ, Tasneem
& Subramanian” D FiEIC 572, Thbb,
1% % »87 BERISml %2 AM-118k € 2
F 4 % —"7T10,000rpm, 5 5HEE#EE,
WKABEHESOmIDO X AT ¥ — 128 L7,
RIZI0BH B L U305 R DEDEFEL HIE L
720 % L T30 ZDIBOEKIED, TTHOKRIEIC
WY AEERREBFTEA Ty s AL LT,
7230 R DIADERIEAS, 30 AR DD FFE
D% LHbNEHEM L, RALTERA ~
Ty AE LT,

3. XPRESEORE

KW EREIL, Sosulski” D F E 12 -
Fo THbLES VI EL Sgh BT 2 —
72k ), pH4.6, 0.02MY) U EEBE % 9
mlIINR A 7 AT 1 HEEHE Lz, &5
1057 %A IS L7, ZoBEEXZE Y
L, RIZELF 2 — 7 % ARHEKR-20000S
L5 BERET1600G, 254 & L8 L 72,
ZFLTELTF2—-T7THOLERER*TT, &%
YNy BICRE SN REROERRHEIE L
KIGWEFE L L7z,

4. EHOMMRE

AFTFTAT Y e D2 AT Y « AF =K
Nol (1CW) /IR (% > %2 H14.2%,
HIK50.5%) 200g, WoHE12g, A5 4g. &
NI EL.5gE T I v I AIFY— (&7
YIVIAR AT =) 1Mz, KA vs—
T, Y4V IVOBE 1 TS5 5REE#ER. €8
7y 7, Z, KI35ml, NF— 8 L&D
ZATHL, FAXIVOBELI TS5, @WE
TH4, SHICEENTS SEIREL., £
RER L7, SOEME = —VEBICAR,
4TCOGEET 1 RKER, £Ho—H%,
PES. Semy RS 2emDMEH v FIZB L,
HEHDIREIOC T, ZOMSRHIMEE ., K
BREZHEL A X —4%—T, 18m (EE) 07
FroVxv—%HWw, YL 7 IVAE—F6ey/
m, 7177 YA4m, B— FL 20k T
HE L7,

5. BN HER

BNURERITZ, K10LS REREREATE
Cholz, T 1CW/AINER, bk, Ak,
BEYUNIE, 44—+ (X)) %
VEERHHR) % —#IC=E5 B 0IIhiT7, K
WCINnb%, 7F 44— FX_—%1) —FAB-72
IZhnZ . Klddme, N%—8 8%MA T, 5
TEIIFL LIz, SHICEDSY i —
Aty LT, 3EEMS0G AT T, IR,
BT, B x B ol Foay bu—i
ELTE NI BEEMRA LWL D —DHE
L7z B3, MLRAD DD =[#Y
B LUTHERC L7z BERL L7z 803, ER A
Eff, U—7K) 2— L2 FEEBRECHE



Lizo KIS OYHEERET 720, ES
2eniZ AT A Ak, E@iﬂﬁ\’i’[‘%fl/f

5. 5emDIEFACER L 720 = DTS 255
Hr, HEEBRRL A A—5—T, 18m (&
B o7rsvIy=%HHn, 1 7VAE—
K, 6ecy/m . . 2V 7> A5m, U—FL

Table 1 - Typical bread formula .

" Quantity

Ingredient A

Wheat flour 200 €
Sugar 12 8
vSalt 4 g
Protein 1.58
Butter 8 .8
Dry'yeast 2 g
Water 44w
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Table 2 Emulsifying properties of proteins

casein a —lactalbumin ovoalbumin whey protein # —lactglobulin
Emulsifying activity 9 gq 5.22 6.15 16.91 16.85
index (m'/g : Y . . .
Emulsion stability 1.85 1.10 0.75 1.60 9. 48

index (min)

soy protein soy protein

(M-400) (M-75)
Emulsifying activity '
index (m‘/g) 1209 o
Emulsion stability 0.97 0.50 '

index (min)
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Table 3 Forming properties of proteins
casein @ —lactalbumin ovoalbumin whey protein £ —lactglobulin

lzﬂf,;amvocliﬁfg‘fﬁcrease) 270. 4 122.8 138.0 228.0 248. 8
| ‘z%a“;oit;blléﬁﬂme) 80.8 0 5.2 73.6 62.7

soy protein soy protein

(m-400) (m-75)
Foam capacity
(% volume increase) 174.8 156.8
Foam stability
(% foam volume) 53.0 62.1

Table 4 Water absorption capacity of proteins
. _ . soy protein soy proyein
casein @ —lactalbumin (M-400) (M-75)

Water absorption 5. 4063 0. 9204 8. 6446 3.3182
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‘Table 5 Hardness and elasticity of
baked bread

’;/fo-rtﬁtg of Hardness Elasticity

Casein 0.17+0.02  12.60%0.69
@ -Lactalbumin 0.22£0.03  13.62%0.25
Ovoalbumin 0.22+£0.02 14.16%£1.09
Whey protein 0.23£0.06 13.17+1.22
3 -Lactglobulin 0.2440.03 14.61£0.97
Soy protein(M-400)  0.32£0.04  13.87%0.31
Soy protein (M-75) ~0.28+0.06 15.20+1.74
No protein 0.21+£0.02 11.67%0.78
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Table 6 Loaf vo!urhe of baked bread

Variety of protein - ggiie%]_tb(r)éad (g) Loaf n\ﬁ)lume
Casein 293.9 1451
a -Lactalbumin - 294.5 1426
Ovoalbumin 298.5 1417
Whey protein 296.0 1413
f3 -Lactglobulin 293.7 1339
Soy protéin(M-400) 290.5 1267
Soy protein (M-75) 293.3 1240
No protein 293.5 1290
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Table 7 Haedneés»and elasticity of
baked bread

;/raortieeitgl of Hardness Elasticity

Casein 0.17+0.02 -12.60° £0.69
a —Lactalbumin 0; 22%0.03  13.62 £0.25
Ovoalbumin - 0.22+0.22 14.16 £1.09
Whey protein -~ 0.23+0.06 13.17 +1.22
B —Lactglobulin 0.2440.03  14.61 +0.97
Soy protein (M-400) 0.32+0.04- 13.87 £0.31
Soy protein (M-75) O‘>28i0.06 15.20 £1.74
No protein 0.21%0.02 11.67.i‘0. 78
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