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Abstract

The effect of oxidants, gluten and gums on breadmaking quality of wheat-purple sweet potato(Ipomoea ba-
tatas) composite flour were studied. Alveograph tests of doughs showed that all additives increased the P, L
and W values. Of these additives, L-Ascorbic acid, gluten, carboxy methyl cellulose have a significant effect
on alveogram indexes. SEM showed that the dough added with additives changed some what in appearance
when compared with the control. When oxidants was added, the doughs discontinuous gluten film were ob-
served. No significant differences were evident in bread crumb color among the additives. And textural charac-
teristics of bread crumb were influened by adding additives. Breads containing additives showed an increase
in max weight, strength and hardness and a decrease in springness and cohesiveness. Average enthalpy values
for all bread crumb after 7days increased with storage time. However, addition of additives decrease the rate
of staling slightly more than that of the control. Addition of L-Ascorbic acid, L-Cystine, carboxy methyl cel-
lulose and hydroxy propyl methyl cellulose increased the loaf volume significantly, and with except potassium
bromate bread scores were acceptable.
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chemical, LTD), potassium bromate(Shinyo pure chem-
icals Co. LTD), L-cystine(Wako), gluten(Sigma Co.,
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Table 1. Basic formula of purple sweet potato bread

STANDARD CURVE
P : tenacity
P L : extensibility

Average of the maximum
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breaking poin

Fig. 1. Typical Alveographic curve for dough.
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5. Crumb M= =X

W crumb®] MEZA-E ¢al] colorimeter(Minolta
Chroma Meter, Model CR-200, Minolta Co., Japany&
2319 L, a, b, AE 3h& 24 59ieh

of Wl EF WA LIt 926, agt2 0.03 b3}
£ 0.320]¢c).

Hard wheat Purple sweet

. Yeast Sugar Salt Butter Water

Variety ﬂ((;;lr potatz)g )ﬂour @) (@) @ (g) (ml)
HWF(100)"” 100 - 4 6 2 4 60
HWE(90)+PSF(10)” 90 10 4 6 2 4 54
HWF(80)+PSF(20) 80 20 4 6 2 4 52
HWF(80)+PSF(20)+A - A . 80 20 4 6 2 4 52
HWF(80)+PSF(20)+PB” 80 20 4 6 2 4 52
HWF(80)+PSF(20)+Cys” 80 20 4 6 2 4 52
HWF(80)+PSF(20)+Glu® 80 20 4 6 2 4 55
HWE(80)+PSF(20)+CMC” 80 20 4 6 2 4 52
HWF(80)+PSF(20)+HPMC” 80 20 4 6 2 4 52

“Hard Wheat Flour.

“Purple Sweet potato Flour.
L-Ascorbic Acid (100 ppm).
YPotassium Bromate (10 ppm).
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“L-Cystine - HCI (20 ppm).

9Gluten (3 g).

"Carboxy Methyl Cellulose (3 g)-
“Hydroxy Propyl Methyl Cellulose (3 g).
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Table 2. Instrument condition of Rheometer

Test mode Mastication
Table speed 60.00 (mm/min)
Critical dia 30.00 (mm)
Load cell 1.00 (kg)
Chart speed 6.00 (mm/sec)
Sample height 10.00 (mm)
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At

7. DSC =3
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Table 3. Alveogram data for flour with various ad-
ditives”

Tenacity Exten- Deformation
Flour samplez’ P © sibility, Energy,
(mm) L 4W

(mm) (10" Joule)
HWF 125" 85° 392°
HWF(90)+PSF(10) 119° 61° 170°
HWF(80)+PSF(20) 90° 35¢ 160°
HWF(80)+PSF(20)}+AA 134° 60° 250°
HWF(80)+PSF(20)+PB 102° 43 162°
HWE(80)+PSF(20)+Cys 123" 35° 170°
HWEF(80)+PSF(20)+Glu 131* 54¢ 220°
HWE(80)+PSF(20)+CMC 130® 32 165°
HWF(80}+PSF20+HPMC ~ 129* 42° 190°

"Means followed by the same letter in columns are not sig-
nificantly different (P <0.05).
?Same as Table 1.
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Fig. 2. Scanning electronmicroscophs of doughs (X 2000).

B: HWF(90)+PSF(10)

E: HWF(80)+PSF(20)+PB
H: HWF(80)+PSF(20)+CMC

A: HWF(100)
D: HWE(80)+PSF(20)+ AA
G: HWF(80)+PSF(20)+Glu
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C: HWF(80)+PSF(20)
F: HWF(80)+PSF(20)+Cys
I. HWF(80)+PSF(20)+HPMC
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3. Crumbg] M

% crumbe] MEZA ZAsbes Table 49 2o} L)
& AN A RE Wl Wt Aasigled A
A BB 217 Aol GHTHP<0.05). aghd
anthocyanin A} ¢ 2 915 HWFell A ¥} Z7}13bel 1
gluten, carboxy methyl cellulose, hydroxy propyl
methyl cellulose 71772l & DA F2]= xlo]7} ¢
Rew, bzt 10% A4 Eeb - A7bEet po-
tassium bromate A 7}E, 20% AR w1 tuls b A7
2} L-ascorbic acid, gluten % carboxy methyl cellulose
b7kl o)A el Alelzh gldeh. a2lx FAA

Table 4. Comparison of color properties of bread
crumb

Color properties of bread

Bread crumb”

L a b AE
HWF 7781 -1.62° 1333 23.57
HWF(90)+PSF(10) 51.73° 13.76° 439" 4827
HWF(80)+PSF(20) 39.22° 16.40° 3.75% 60.95
HWF(S0)}+PSF20}+AA  39.99° 17.59° 348 60.54°
HWF(80)+PSF(20)+PB 40.14° 15.57° 4.19° 59.86°
HWF@80)+PSF(20)+Cys  41.29° 17.41° 3.36° 59.25°
HWF(80}+PSF(20)+Glu 40.11° 16.31° 3.74% 60.07
HWF@QOHPSFQ0+CMC  40.84° 16.45" 3.22° 59.40°
HWF(80)+PSF(20)+HPMC  40.40° 16.23" 3.90° 59.78°

"Means followed by the same letter in columns are not sig-
nificantly different (P <0.05).
“Same as the Table 1.
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i
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methyl cellulose2.8 209% 148 7o)l A7}l
W 7 SAA) g wEe wgen, 24 po
tassium bromate @) gluten3 #7}3l F-L o}F )& of
& w3ieh

% #3532 = Leascorbic acidr} carboxy methyl
cellulose S M7kt m 249 7has}e] 00| gluten H7 )7
& 100% dReaguct e Fe 2AYT, po-
tassium bromate 37172 7}Ab .8 gk walr}. o]
213k A2 Strengthi} Hardness 43| % 2t
=, L-ascorbic acid, L-cystine, carboxy methyl cel-
lulose F2 Ffrojgoz o)z} ¢lTHP <0.05).
Springness A x|=  100%7}23 8-, L-ascorbic acid,
gluten, carboxy methyl cellulose 47 }77kol] -2 Q)
Aoz} Kl om potassium bromate 2 hydroxy pro-
pyl methyl] cellulyge A7lo] 71 Fe SFo]dr).
4 Cohesivenegsi= x4 wol-2 20% Frighe
# 100% 738 2 109% A oTekEs) iAoz
Apol7b Z129, L-ascorbic acid, L-cystine, gluten &
carboxy methyl cellulosed A7}gre 25 100% 744

25} 2ol 7} $l3c}.

Table 5. Rheological properties of bread crumb with varions additives”

Rheological properties

Bread crumb®

Max. W Strength Hardness Springiness Cohesiveness
HWEF(100) 506° 702° 1206° 0.94* 0.74*
HWF(90)+PSF(10) 569° 789° 1320° 0.86™ 0.62"
HWF(80)+PSF(20) 670" 910° 2395° 0.75¢ 0.47¢
HWE(80)+PSF(20)+AA 625° 841° 1756° 0.92* 0.72*
HWEF(80)+PSF(20)+PB 750° 9208 2482° 0.81° 0.62"
HWF(80)+PSF(20)+Cys 708" 862° 1920° 0.89" 0.74°
HWE(80)+PSF(20)+Glu 404 522 944¢ 0.90" 0.69°
HWF(80)+PSF(20)+CMC 653° 854" 2111 0.92° 0.71°
HWF(80)+PSF(20)+HPMC 734 893° 2215° 0.83¢ 0.58"

"Means followed by the same letter in columns are not significantly different(P < 0.05).

“'Same as the Table 1.
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dukd o2 AbshAl, gluten @ gum £ 5-& o
2 &afol u|awA AL durum wheat dough™ ™}, o]
B3| ubEEAS Abalglche B P e]] AbS-

5. wipRe =35

A8 25 7Y AR Az deu)(AHy}F £71819
oo, AW TFELE 10%, 20% H713E FellAm 94
AHZYe] Z7)slodci(Table 6). o]+ DSC thermogram
2402) w3l FdSALE AA3H A2 2] amylopectin
2l §g2 AFHEA FAFAAA ] AR HelMe
Uepz] g3 A7kl wel £51817) o folul

AR 1 F aFeiRFo] AriElmzs] AHzlo|
F7hstod et ojg] AHrbA s aEdoH, A
ZF 7 Fo| 2 7He A dko)glr}. E3] L-ascorbic acid
H7F2b L-cystine H71E 100% 743 33 213
3l z}ol7} 19l oM (P <0.05), A& Fol|= 10% A}

Table 6. DSC data of bread crumbs stored at 7°C"

AH (cal/g)
Bread crumb?

Day 1 Day 7
HWF(100) 0.68° 1.03¢
HWF(90)+PSF(10) 0.76" 1.26°
HWF(80)+PSF(20) 0.87° 1.45°
HWF(80)+PSF(20)+AA 0.71° 1.02¢
HWF(80)+PSF(20)+PB 0.79" 1.24°
HWF(80)+PSF(20)+Cys 0.73° 1.16%
HWF(80)+PSF(20)+Glu 0.75 117"
HWF(80)+PSF(20)+CMC 0.76° 112
HWF(80)+PSF(20)+HPMC 0.81" 1.19"

"Means followed by the same letter in columns are not sig-
nificantly different (P < 0.05).
?Same as the Table 1.
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o] AhAL 2 wy] WFel 7hs B4 o] okgh A
oz gusgch 22 ol Aokl 8 10-35
mis] 37} Zolstgon, s Alsh % Las
corbic acid®} L-cystine ¥ carboxy methyl cellulose,
hydroxy propyl methyl cellulose 5-2] &3}7} 2] 0w
A2 2112l Ao)7F YUTHP <0.05).

ANEA T A AstAl= SHY 1S SSATY
2.2 Abststo] wisy whilAle] P xR 2ot
ARLZHT2D 7hs W frEo] FrtbEle] A e
FAL NP0 7], gluten& Al Fekg Zo}
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Table 7. Loaf volume and sensory evaluationl) of breads with various additives

Bread properties

Bread products”

Loaf volume Crumb Crumb Fi Overall
avor Taste .
(m/) color texture quality
HWF(100) 840% 2.4° 2.0° 3.0 31 2.5°
HWEF(90)+PSF(10) 750 31" 23" 29 3.2 28"
HWF(80)+PSF(20) 605° 31" 34 3.6 3.6 33"
HWF(80)+PSF(20)+AA 635° 2.9° 2.6™ 3.5 3.3 2.9%
HWEF(80)+PSF(20)+PB 615 37" 3.7 3.6 3.6" 3.6
HWF(80)+PSF(20)+Cys 630° 2.9° 3.0 3.5 3.3 2.8
HWEF(80)+PSF(20)+Glu 625 3.0 2.8 32" 3.3 3.0°
HWF(80)+PSF(20)+CMC 640° 2.8° 2.5 3.2 3.3 3.0
HWF(80)+PSF(20)+HPMC 630° 3.9 3.5 3.5 3.4 3.3"
YScores based on scale of 1-6 (1=high, 6=low).
“Same as the Table 1.
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methyl ceflulose & hydroxy propyl methyl celluloseZt
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