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Abstract

Physicochemical properties of dough and bread supplemented with onion (Allium cepa L.) powder were
investigated. Farinographic characteristics of dough showed that addition of onion by 2% and 4%
increased water absorption, however, as the onion added more the water absorption decreased. Addition
of 2% onion delayed time for development of dough a little, while more than 4% onion shortened the
development time significantly, A reduction in stability and an increase in weakness of dough were
observed by addition of onion. Addition of onion powder resulted in a reduction of extensibility and an
increase in resistance to extension of dough as measured by extensograph. Amylographic analysis showed
that addition of onion increased gelatinization temperature and decreased maximum viscosity. Moisture
content, baking loss, height and volume of bread tended to decrease with the addition of onion powder.
Lightness of bread crust and crumb decreased as the onion powder added more, while redness and
yellowness increased. Bread with onion powder had more free amino acid. especially, Arginine, aspartic
acid, glutamic acid and alanine, than control. The addition of onion hardness of bread increased, but
springiness decreased as the onion added more, Sensory evaluation of bread indicated that addition of 2%
and 4% onion powder enhanced springiness, mouth feeling, appearance, hardness, moistness and overall

acceptability.

Key words : farinograph. extensograph, amylographic analysis, free amino acid, texture, sensory
evaluation,
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1) wHt=o| 2 58 2 J|HN 24 53

48 2 4S9 BA-2 Farinograph (Model
810108, Brabender, Germany) 22 &334t} Fa-
rinogram® Al W& 84 Al 7H(development time)<-
uk= o] HZ T (consistency) 7t 2 H 0 =g w7t
28] AlZHS 74e] 71, REEe] Qb I (stability) = A
Heol g1¥-Ho] 500 B.U.(Brabender Unit)oll “€3-&
g 2E wgd w7k e AIZEe R AACC W (54-2D)

Table 1. Formula for white bread
Ingredients” Content{(%) Weight(g)

Flour 100 1.000
Water 67 670
Sugar 5 50
Butter 4 40
Yeast 3 30
Salt 2 20
Yeast food 0.1 1

VAl ingredient percentages based on wheat flour.
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o o) Asted TSR e v o] oFh (soften-
ing) & 433k wEe B4 T AZES AYEE
2435l v © 2 Extensograph (Model 1310, Braben-
der, Germany) ¥ AACC ®F¥(54-10)°l 9]A 3t &3
9s}2ith Extensogramol A ¥HEe] AT (extension)
£ curve?] ¥He] Azl(mm)Z FH3AL, A
T=(resistance to extension) = curve¥] %Z°](BU.) 2
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=
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Amylo-riscograph(Model 802725, Brabender, Ger-
many) & Y7FE9} oo g Sl mE St
= ¥sE AACC H(22-10)S W slel 2475
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A A LxE 30CHTh
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Han Back Scientific Co., Korea) TJEE A sty ot

wo) ol 37 loop 27He] TP B $EE &7
SoH, Folt EAANBYLL SR B

)= &7}l 2 (Digital Camera RDC-2, RICOH Co.,
TAIWAN)Z ©He] 54& #4sgnh 4xE A

E de7kx 43 & M2A (Chroma Meter, CR-
200b Minolta, Japan) & AH:-8le] mFEMTHO 2 B Y

F L(EE), agi(HAE), ba(FHE) S 54
:6}921?}.
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FElobu| Ak 2w 15g0] ol S/ 100 mL
£ bt mhd $ SAF3ta, 1 o dell 20% tri-
chlorcacetic acid{TCA)E 15 mL 7}gF ohE- 3l&4t
WA A kx| ste] Gl S A A STk
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A AF 5 f2gNELG A0C o] 3Ll A A FEHAT
0.2 N-citric acid buffer (pH 2.2) &4 0.7 A | Fo)
mLE# 483 o 0.2 xm membrane filter2 o 3
3 I 404E AEorrmAHEA 7] (Model 835,
Hitachi, Japan) #4389tk £ 272 LKB 4150,
alpha autoanalyzer, Ultrapac 11 cation exchange
resin, 0.2 M Na-citrate €% 9 (pH 3.20, 4.25, 10.0)

g2 -

1A%

% 40 mL/hr, ninhydrin §<%: 25 mL/hr, column

temp.: 50~80CZ 3}tk

6. =R
2imko)]  ZZ7FE Texture analyzer(Model TX

XT2i, Stable Micro Systems, England)el] P20 20
A atsle] AJRE 23]
) Ao A= force-time curve
3l zq-}d

mm Dia Cylinder Aluminium<
A& 0 7 AYJAAHLS
ZHH
(gumminess), 8 ¥4 (chewiness),

74 %= (hardness), 5373 (cohesiveness),
A 2 A (fractura-
bility), 24 (adhesiveness), ¥ 34 (springiness)
o K424 sam-
200 pps,
1.0 mm/sec, Pre test speed : 5.0 mm/
50 mm/sec, Strain : 50%,

500 sec®E 3t}

E -2 (resilience) & 24+
ple size : 7X6X25cm, acquisition rate :
Test speed :
sec, Post test speed :
Trigger type © auto 20 g, time :
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Table 2. Farinogram characteristics of dough added with different levels of onion powder

Components Water absorption Development time Stability Weakness
(%) (min) (min) (B.U)

0 674 8.7 474 -4

2 68.6 8.6 8.6 45

Onion powder 4 68.7 8.0 43 81
(%) 6 674 6.8 3.2 120

8 66.8 7.0 3.0 138

10 65.3 6.5 34 136
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Table 3. Extensogram characteristics of dough added with different levels of onion powder after 135

min
Extensibility Resistance to extension Area under curve
Components )
(mm) (B.U) (cm”)
0 178 260 103
2 171 330 135
) 4 158 485 166
Onion powder
6 142 580 153
(%)
3 116 570 114
10 115 640 92
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Table 4. Amylogram characteristics of compo-
site flour added with different levels of onion

powder
G.T" ™MTY MV?
Components (©) (¢ (BU) Comod 26wk e e
0 53.0 89.0 765 Fig. 1. Photograph of white bread added with
different levels of onion powder.
2 55.0 89.0 710
Onion powder 4 56.0 89.0 660
(%) 6 560 895 670 st Eel WatEgel st go) tzzolHuTh U3
8 57.0 89.0 645 7ol 7R Qlste] WrhR whaAe] gMans
10 57.0 89.0 610 sl W Folo] TAFAE YehfA HATh o)

7 2ol i) FAE e Wrhege) ZAHRSE welk

o ol I thE BgEe ArAHt Y

Gelatinization temperature(C)
2 Temperature at maximum viscosity ('C)

¥ Maximum viscosity (B.U.)

4. RSl 0| 4 BIEX el #FL Fig. 19 Yepy A
Table 5= W7hFl doE2e HAriste] Az
Awe] SR Fol ¥ FIAE YU FEF 5. &=
Fe Rl Ml FuEue A7hHe W SR Table 62 U7H7] Yo Re A7kt Az
Fo] tha stk Aol xol: AF 7} 370 2uho) crust®t crumbMEE UM Aot Like
9] loopZE 71 w2 BES SAsgon, 1 A4= crust® crumboll A BF thZ ol Hs UulRare.
ol A e] W&o FREFFE VAY BA A H & H7ME W AR, crust azke wiEatol vlE)

Table 5. Moisture, height and volume of white bread added with different levels of onion powder

Moisture( %) Height(cm) Volume(cm™)
0 61.124+0.78° 13.33 4019 1695+7.64°
9 59.00+0.82 13.13+0,05® 166548557
' 4 60.70+0.36 13.07 40 19°° 1598+6,52"
Onion powder (%) o ab o
6 60.23£1.57° 12.604+0.36 1496 +2.89

3 60.45+0.16™ 11.67+0.46° 1448 +9 .40

10 60.74£0.13° 9.73+0.40° 13959549

Means+STD(n=3), Means in a column sharing a common superscript letter(s) are not significantly different(P>0.05).

Table 6. Color of white bread Crust and Crumb added with different levels of onion powder

Onion powder( %)
0 2 4 6 8 10

L 5088004  4293+001°  4534+1.16°  4027+002°  3896+002°  4020+001°
Crust a 14634003 14422004  14792003° 12484010 12874003  14.28+003"
b 2689004  1884+005  19.13+003" 12264004  1210£003  14.29+001°
L 7545015  7353+013°  7185+011°  6840+014°  6833+016°  61.79+0.12°
Crumb a  -1504004  -024+003"  -0.35+0.04° 0.67£0.02° 1.45+0.04" 2264005
b 13702003 1645%£003°  1625%002°  1731£002  19154005°  2048+003°

Means+STD(n=3). Means in a row sharing a common superscript letter{s) are not significantly different(P >0.05).
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Table 7. Free amino acid in white bread added with different levels of onion powder (mg/100g)

Onion powder(%)

0 2 6 3 10

Phser 091 1.27 1.08 0.76 1.28 1.59

Asp 0.97 2.14 515 5.08 12.04 10.32

Thr 0.74 0.96 0.99 0.80 1.80 1.38

Ser 0.73 0.62 0.45 1.24 1.03

Glu 6.87 7.25 707 6.35 10.95 9.36

Pro 3.08 3.30 2.88 2.04 3.80 3.28

Gly 1.57 1.66 1.46 0.90 1.36 1.37

Ala 1.86 240 3.30 279 5,95 5.20

Citr 0.43 0.72 0.92 0.70 1.83 1.73

Val 1.15 1.26 1.31 0.93 273 2.20

Cys 1.60 1.18 1.22 0.89 2.06 174

Met 0.42 047 043 0.23 0.25 0.36

Cysth 0.39 0.41 0.53 0.33 0.82 0.67

Ile 0.29 0.39 0.43 0.26 0.68 0.49

Leu 0.50 0.71 0.75 0.55 161 117

Tyr 0.34 091 117 1.03 241 0.49

B-ala 0.00 2.02 2.72 181 412 3.57

Phe 0.49 1.22 1.09 2.90 1.73

Lys 1.29 1.06 0.73 0.68 1.35 1.02

His 0.38 0.42 0.42 0.39 1.01 0.82

Arg 2.08 6.10 10.32 10.45 28.81 23.28

Total 26.09 36.47 45.00 3851 89.00 733
FIEL 4% F7HE W i FURe oM. cau- A 7S el Aotk €3 A (springiness) S TR+
mb® afhZ 2wl wal FuEde] Hrhgel w off vls) FuHR 2%, 4% A7HNES o) tha 2716k
obEFE ZIFSFATH crust bt thEt wis) & o7 Rl A8 s 72asan 284 (cohe-
FEEE HAMS W A2, crumb bk o siveness) <= W) 2ol Hl3) oo}:J]"\?‘E'?]:‘% % AVAE
Zgroll vls) oFsbtwe] Hrtego] wold s g Svhst 7k thAa Z7kelE T, YR A BME A
AT o}, 43 (gumminess) & RG] vls) Yy
2%, 4%, 8% WAL W A Z4sA T, el A
6. frelot0| it FollM e skt 834 (chewiness) & 27
Table 72 Y7HFol| a2 H7bete] Az H)&) FET 2%, 4%, 8% BAHE W) Tt =713}
Aol frjotn|inat e vEbd Aol gz R, YR A|Bo A AT B4 (resili-

ol vla] FotEdE HHLS | 24 Yelgen,
3] 8% 10%7F oFF A JEbdth L-Argmme.
L-aspartic acid, L-glutamic acid, L-alanine 9] °}
vz 2bo] ok AEE Q) o1& V.S RAO %9 gama
-irradiation 3t 2]We] Fajotelmat G 3 fAls

A%E eh

a
Table 8& FoHERE H7lekod A2F Al =

ence) < thEol vl FupRd 2% 7S mvt
T F7ESEANL, WA A FAME A 74
v}, X (hardness) s WZEo Hl&] SaEY 2%,
6% H7F& o v ZAFAS, YR A Fl A=
Z7vshaeh B4 A A (fracturability ) & tZ22ol] v]s)
UIHETS H7HE ®W 5748kt (adhesiveness)
2 2ol v Yot E 6%, 8% H7HS W tha
AR, YR AlF M= Z7tskgdnh
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Table 8. Changes of textural characteristics in white bread added with different levels of onion powder

Onion powder( %)

0 2 6 8 10
Springiness 0.83£0.02°  088%£005"  084+0.02 0.80%0.02° 0.75+0,01° 0.76+0,01°
Cohesiveness 053+0,02" 0554001 0524003 0.5140.04" 0524003 047+0,01°
Gumminess 5054135  515+169°  613%0.74 433+164° 5924096 468+125°
Chewiness 4224129  458%164  512%051° 3.66+1.60° 4.44+0,69° 3.55+0.93"
Resilience 029+001°  039+£002° 0274002 0254003 0.25+0.02° 021+0.01¢
Hardness 9484239  934£296°  1184%178 8.86+382° 11,47 £2.56° 10,07 +2.68°
Fracturability 693+327° 1352490  11.55+3.26™ 84340687 7.36+3.85 9.58+3,09°
Adhesiveness  —500+924° —-208+195° —140+939°  -967+1566° —743%1664° ~0.29%2.29"

Means*+STD{(n=5), Means in a row sharing a common superscript letter(s) are not significantly different(P>0.05).

Table 9. Sensory evaluation of white bread added with different levels of onion powder

Added onion powder(%)

0 2 4 6 8 10
Grain formation 334048 4.0£047 224042 214032 174067 1.1+032
Springiness 334048° 394057 3.6%0.70" 2640.70° 214088 1.040.00"
Pore 3.140.32" 4.0+047 2.6%0.70° 214032 1.6+0.70° 1.0+0.00"
Color 374048 414057 3.0%0,67b 2.54053" 1.6+0.70° 114032
Mouth feeling 334048 41057 404047 214032 202047 1.0+0.00°
Break 364052 394057 332067 254055 25+0.85° 1.0+0.00"
Appearance 344052 414057 404047 304047 204047 11+032°
Hardness 3240.42" 414057 4.0%0.67° 294088 1.6+0.70° 1.0%0.00°
Chewiness 3.1£0.32° 404047 394057 3.04£094" 154053 114032
Moistness 324042 394057 40+067 214032 204047 1.0+0.00"
Flavor 0.0+0.00° 40047 40047 204047 1.1%0.32° 114032
Overall acceptability — 3.2%0.42" 414057 4.0+047 214032 1.5+053° 1.0£0.00°

Means +STD(n=10). Means in a row sharing a common superscript letter(s) are not significantly different(P>0.05).

8. HSAA

Table 92 FoE DS Hrtste] Azd Awe] &
SAA ATE vEbd Aotk ¥4, 71E AL EA
Ao Aae gl wal FoEE 2% F71Ee |
gk Z7belA AL WA AR E ast Tk g3, 4
799, Ax, AP F5Fe) e ELel v
s b 2%, 4% H7HAE W FIHEALL, v A
NEE 23 »M] o) He 2% 4% B
e, A AlEE B QE}%E} ToAEd %
& 2% FHET Frhzel L drE et

Bl AgREu
9 AFe) BYRNA W A
grapholl A HRE A DA g R o S
Vg BHeS ad 7
sographoll Al AAE = o) 2l
24 Azl M A3e



Vol. 14, No. 4(2001) Skl Hrhr) Awhe] EAHEA wlH

WA 3keh Amel £, ol ¥k Hbee] F
REES et Aotk aust AEE G2
wto] ZylEko] Z271EE LS 44T a ¥ b
e Az 27T crumb A EE FaEEe] A
Ffepo) Z71E4E LS Phshs 9 a R bgke
tha S7EEATE frEfotvl oAt 2 e 3
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El%t 1, springinessys 2% 2, 4% 714 A7) 3
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