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Effects of Added Yam Powders on the Quality Characteristics of
Yeast Leavened Pan Breads Made from Imported
Wheat Flour and Korean Wheat Flour
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Dept. of Food and Nutrition, Changwon National University, Changwon 641-773, Korea

Abstract

This study investigated the quality characteristics of yeast breads with addition of hot air-dried yam powder
(HDYP) and freeze-dried yam powder (FDYP), using several physical and sensory examinations. Breads were
made of imported wheat flour (IWF) or Korean wheat flour (KWF). HDPY and FDYP were added to the bread
formula at three levels of 3, 5, and 7%. The addition of yam powders required an increase of water absorption.
As the addition of HDYP/FDYP increased, IWF dough stickiness increased and thus handling property became
inferior to the control. Especially, handling property of KWF bread dough containing FDYP was most poor among
the dough samples. With HDYP/FDYP, final volumes of bread made from IWF were similar to the control at
all added levels except for 7% FDYP. In bread made of KWF, loaf volumes were similar to the control when
3~5% HDYPs were added whereas loaf volumes decreased significantly as the amount of added FDYP increased,
indicating volume depressing effect. In bread scoring, texture scores increased when yam powders were added
using IWF and KWF. Especially, The grain scores of KWF bread also increased with HDYP. TPA data showed
that hardness, chewiness, cohesiveness and guminess of KWF bread increased as the amounts of yam powders
increased. The “L” value of IWF bread crumb decreased with the addition of yam powders. From sensory
evaluation using acceptability scores, the results gave us that appearance, grain, texture, flavor, taste and overall
acceptability of KWF bread could be more improved with the addition of yam powders than those of IWF
bread.

Key words: hot air/freeze-dried yam powders, quality of yeast leavened pan breads, Korean wheat flour, dough property,
physical and sensory evaluation
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Table 1. Proximate composition“ of wheat flours and yam
powders

Components Moisture Ash Protein
IWF 10.48 0.4 157
KWF 125 0.6 12.2
HDYP 13.3 34 10.0
FDYP 6.2 5.7 10.3

Abbreviations : IWF=Imported wheat flour; KWF=Korean wheat
flour; HDYP=Hot air dried yam powder; FDYP=Freeze dried
yam powder.
"9 on the dry basis

FAEA MIXE 2% 57

&3t om, AdARE sale] o]AEL TgArHSafeiit) S
AHE-Eh e Wb} whrlRe] AMb E 42 AACC &
FEHH AT uel =82 air-oven®] (AACC 44-19),
338 550°C A 33 (AACC 08-03) L. 8, 2xhual.e
micro-Kjeldahl% (AACC-13) 2.2 #4]3te] AEZEr|F
2] %= EA|8t9icHTable 1).

ol M= ¥ EE SM =it
o]t E el At T2 100 g WL FE AHSEE pup
loaf 2] A HFZ(100 g, optimized straight-dough method)

2 2 AACC 10-09 E5ub (17)2 ok o.nd (Fig. 1), A 21|

Weigh ingredients
Mix dry ingredients (exiept H:O and shortening)
Add J;Vater

Mix (vlariable)

Add shi)rtening

Mix (Vlariable)

Determine dough teimperature 27£1°C)
Determine dough stickineis and handling properties
Put dough into fermentation icabinet (30°C, 85%) for 1 hr.

i
Punch

|
Scale dough into pieces (126 g per piece)

Round dough pieces and rest for 10 min

!

Mould
i

Panning
i

Proof (variable)
l
Bake at 180°C for 15 min

Fig. 1. Flow of a straight dough baking procedure.

Table 2. Bread formula with addition of yam powders (unit: g)

Ingredient Baker’s Control HDYP FDYP

ngredients ratio (%) 3% 5% 7% 3% 5% 7%
Flour 100 300 300 300 300 300 300 300
Sugar 6 18 18 18 18 18 18 18
Salt 2 6 6 6 6 6 6 6
Non fat dry milk powder 3 9 9 9 9 9 9 9
Shortening 5 15 15 15 15 15 15 15
Instant yeast 13 39 39 39 39 39 39 39
Yam powder variable - 9 15 21 9 15 21
Water for IWF variable 195 (65) 198 (66) 204 (68) 210 (70) 201 (67)  207(69) 216 (72)
Water for KWF variable 180 (60) 183 (61) 186 (62) 189 (63) 186 (62) 189 (63) 192 (64)

Abbreviations : IWF, KWF, HDYP and FDYP are same as Table 1.

Numbers in parentheses represent the percentage.
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W pol Ak o]f-3le] e B AAATE vellE
oven spring & AlAFSIH 2w, @ FollA] oY w2 A2
A 242k v g F F8E o) 45t FAb A Bl &)
w32 5 (cc)E &4 g - polyethylen bag(thickness : 0.02 mm)
of Ratatiy FAEA FHrF o FFH AR AREsH
BE FAEA Hrte A 48 3124 7ke W ol A 4B
c}, w Z 23 7} (bread scoring)= crust color, crumb color,
grain, texture®] 47}%) = sl 247t 104 P2
g3 2L HEE ASste] WE WHE AMRe] FRH o ®
Hrtstgdch; 108 =v0% $428 (excellent), 64 =14 1%
v}, 2y} gkE 242} $-(fair, but acceptable), 53 =14 1%
o}, e} whE 28 %) 23H(fair, but acceptable), 1% =71-%-
4 % 3Hpoor).
who] B ekl crustd A& W FAI R crumbg ol
£-8}o] air-oven(AACC 44-15A)¢ w5k 2.5 (17), =47}
Almbeo) 212k QP A &S A8 AF A TR BAES
S8 g w =24 7) (CH-8303, Rotronics Co., Swiss)
£ o] &3le] 24 35}5lv}t. Crumb< colormeter(CM-3400d,
Minolta Co., Japan) & o] &-3le] M =(L), A M E(a), FY=
(b) % AYrAA HA(JE value)d &4 3l
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uhrh A wakEe) £ Ai Al & HetEe A=
2 el = stickiness9} & whe] F 2] 7 Texture ana-
lyzer(TA-XT2, Stable Micro Systems Ltd., England)& A}
4-3}o] Chen¥t Hoseney(18), Kim 5(19)2] w3 of whe} 74
7} 23 35hgl o.w] 7} 2 x| &= texture profile25-€] AF&3}
At L EA 2L Table 49+ 2o} 24 & A 59 244
33] ykE3lel o vy, crumbel 23 7-& S el AMEE =
A 2 pup loafE 57 25 cm® e 27 25 mm plunger
2 A}-&-shod 23] ob2 AR S A A st el ubEe] Ahd A A
(handling property)ell @ 3=l H7l= 5HH & o] %

Table 3. Mixing and proofing times of bread dough
Bread dough

KWF

3 min at speed 1 —
3 min at speed 2 —
2 min at speed 1 —
6 min at speed 2

IWF

3 min at speed 1 —
2 min at speed 2 —
1 min at speed 1 —
8 min at speed 2

Mixing times

Proofing times 55 min 50 min

Abbreviations : IWF and KWF are same as Table 1.
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Table 4. Operation condition of texture analyzer for measure-
ment of stickiness bread dough and firmness of bread

Stickiness of Firmness of

Mode bread dough bread crumb
Option Adhesiveness TPA
Pre-test speed 2.0 mm/s 2.0 mm/s
Test speed 2.0 mm/s 1.0 mm/s
Post-test speed 10.0 mm/s 5.0 mm/s
Distance 10.0 mm 50%

Force 40 g 40 g

Time 0.1 sec 5 sec
Trigger type Auto-5 g Auto-40 g
Accessory 25 mm plexiglass cylinder probe (P/25P)

3le] H3ksl TH20). F, 532
73X v = & A (handling property)e] %
3Ge 25 1AL Eoff ubFe] w3 Zebl
Hel g w57 o= AHE 2k

ERREEERCE

Z& 7o)

o, dA

tlo

r°“ K

= SqellA vt Ao ) Sk v X
S golrr] gsle] FHE A FFSFEH HIUA
43 8- 99 S Ak e 2 94 71 E A EE A8,
_94;‘,} a‘ku] u]— 1;07‘:} a2 A A= gl Bty & 570 &-E-o
& 7| B FALE o] & Foh43] Wk A A st 4 Al m
52x95%x15cm® 27| 2 3led 3 A Aol ol £ &
A A-gskad e

EAEA

2. E A8 A 3} datas SPSS/PC + (Statistical Pakage for
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Table 5. Water absorption and properties of bread dough on the various levels of yam powders

Levels of Water absorption (%) Dough stickiness (kg) Dough handling property”

yam powder IWF KWF IWF KWF IWF KWF

0% 65 60 0.67%% 1.15° 5.0° 40°

3% 66 61 0.83" 0.93" 48 4.0

HDYP 5% 68 62 0.90° 0.96" 43> 42
7% 70 63 1.02° 0.99° 33 3.8°

0% 65 60 0.67 1.15° 5.0° 4.0°

Q, b be b b

FDYP 35) 67 62 0.88C 1.06ab 4.7a 3.0a
5% 69 63 0.99 095 3.7 20

7% 72 64 1.08° 0.92° 3.3¢ L7

Abbreviations : IWF, KWF, HDYP and FDYP are same as Table 1.
Y5 point scale with 5=very good, 4=good, 3=fair, 2=poor, 1=very poor.
“Means of at least of more than six replicates in which the same superscripts in each column are not significantly different (p<0.05).
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Table 6. Characteristics of yam breads made from imported wheat flour and Korean wheat flour

Levels Oven spring Loaf volume Specific volume Moisture contents Water activity
of yam (cm) (cc) (cc/g) (%) (Aw)
powders [WF  KWF IWF KWF IWF KWF IWF KWF IWF KWF
0% 1.8 16 500° 465> 454 427 4056 39.99° 0.95% 0.93°
upyp 3% 1.6 1.3° 481° 467 453 423 4056 4097 0.94 0.93°
50/ a a 4 b a b b & E:
% 17 1.2 506 455 459 410 40.99 42.38 0.94° 0.93
7% L7 1.3° 504° 440° 457 395° 41 53 39.92° 0.95° 0.93°
0% 1.8 1.6° 500" 465° 454 427 40.56° 39.99° 0.95" 0.93
pyp 3% 15° 1.3 500° 450 452° 4.06" 40.75" 40.94° 0.94° 0.93°
5(y a ab ab b ab b b
% L7 1.2 490 445 4.44 3.99 41.08 39.99° 0.94° 0.93
7% 1.7 1.1° 4817 408° 434° 3.64° 4154 40.01° 0.94° 0.93°

1)Abbreviations: IWF, KWF, HDYP and FDYP are same as Table 1.
Means of at least of more than six replicates in which the same superscripts in each column are not significantly different (p<0.05).
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i whe) $3-3HA = = 0.950]3)e] 37, 92| W2 093
2.2 John $(24)°] B33+ %5 (bakery goods) THEHA T
0.95~090 H$ Well =& o2 v} 7)ol A3 FH-GA
= W3ste dehdx] gl

sl crumb 4 (Table 7)-2 v} H7Ha] o] Z7}3to|
uhe} L3ho] ZhAdte] d A A o2 o] F-91 %)= 7 3 el
sior, $-2dwe] HDYP H7brollA = H7bg F7lolat
2} L3k 214 xbo]7} §lar, FDYP 7oA b v 4
7t wet 27k Lake] 47t ol 2l o Leedt Kim(25)3%
Kwan %(26)2] 214 ¢]3l9 FDYP ¥%9] 3% HDYP2}
v| @ale] wlo] ek vk-g-o] A dol} gL Aoz tjelyto
o, FFolvt Tk 2h-2 B} afo)] Friar st o]
213 I el A £ A3 e k= A71E FDYPE HDYP
B} =2 k& U 02 baking 712 Z2 A A we]
o Zhnk-gol HDYPel ¥]|3le] o] dojyt Ao R F2&

Table 7. Crumb color of breads containing yam powders

-7 A

P

gt Crumbe] AubA <l HAZHAE)S AJT Aol 24
14 Aol 7b vehvh=dl, o ghAbrE -2 el v g
1 kol A ZA Uelytelh o) AL B el rtF Aol
FL7LE A vl aste] o F 7] dFeof vt A A
o] W3y} ZA e o2 ez Azl

Z334 A E37}¢) bread score(Table 8)& $Y o 49
7%, HDYP #A7H9 357t dAA 22 gof F4o] ¢
48 Ze g =gl = HDYP 779 crumb color
= Ayl gt Fo3- A 2folzt ¢l texture H7F =
A7l A vha A4 vehd Ho 27} 2T 39.7
u]ste] HDYP 799141 % 374-% 21 8t3iet. whd FDYP A
7} A7) v]Sdlm2} crust color’F A 2] 2, graine] £
2] ¢tol Hrg 57 AR ol A 796 Aol A= 324 ol
A=A Qg

Sy vl M7 ®Fo|A crumb ¥ crust color?
$-2] " Q) 2ko)7} a1 FDYP #7479 graing =& H7H&
Z7}el| mha} frojH o g Yol x| 2] gk, texture & "HH 7}

1)
Hunter color values

Levels
of yam L b AE
powders IWF KWF IWF KWF IWF KWF IWF KWF
0% 80.15% 72.70° 0.36 2.01° 17.30° 19.40° 0.00° 0.00°
3% 7957 72.95° 0.33° 2.08° 17.32° 19.07° 1.07° 0.69°
HDYP Q ab a b a a b b b
5% 79.02 72.03 051 2.12 17.20 19.37 121 0.74
7% 7876 73.06° 053 2.11° 17.39° 19.24® 152° 1.21°
0% 80.15° 72.70° 0.36° 2.01° 17.30° 19.40° 0.00° 0.00"
3% 79.82° 72.74% 0.40° 2.12° 17.09™ 18.87* 0.95° 0.85"
FDYP (o) b b b a ab a b b
5% 79.81 73.18 0.49 2.12 17.05 18.60 1.22 1.11
7% 7861° 72.17%" 0.65° 2.26" 16.72° 18.92° 1.8 1.03°

Abbreviations : IWF, KWF, HDYP and FDYP are same as Table 1.
YL : Measures lightness and varies from 100 for perfect white to zero black.
a: redness when plus, gray when zero and greenness when minus.
b: yellowness when plus, when zero, and blueness when minus.

AEN 4L+ 4d°+ 4 &%, color difference.

“Means of at least of more than six replicates in which the same superscripts in each column are not significantly different (p<0.05).

Table 8. Bread scores of IWF and KWF breads containing yam powders

Levels Bread score”
of yam Crust color Crumb color Grain Texture Total
powders IWF KWF IWF KWF IWF  KWF IWF KWF TWF KWF
0% 10.0"% 8.3 10.0° 6.0° 10.0° 9.0° 9.3 7.7° 39.7° 31.0°
HDYP 3% 10.0° 9.0° 10.0° 6.0° 10.0° 9.7% 10.0° 7.7 40.0° 32.3%
5% 9.0° 9.3° 10.0° 6.0° 9.0 9.7 10.0° 9.0° 38.0° 34.0°
7% 9.0% 8.0% 10.0° 6.0° 8.0° 8.7 10.0° 9.0° 37.0° 31.7%°
0% 10.0° 8.8° 10.0° 6.0 10.0¢ 9.0° 9.3 7.7 39.7° 31.0°
FDYP 3% 10.0° 7.7 10.0° 6.0° 9.0 8.0° 10.0° 9.0° 39.0° 30.7°
5% 9.0° 6.7° 10.0° 6.0° 7.0° 6.7° 10.0° 9.0° 36.0° 29.0°
7% 7.0° 6.0° 10.0° 6.0° 5.0° 6.0° 10.0° g0’ 32.0° 27.0°

Abbreviations : IWF, KWF, HDYP and FDYP are same as Table 1.
Y10 point scale with 10=excellent; 6=fair (but acceptable); 5=fair (but not acceptable); 1=poor. .
“Means of at least of more than six replicates in which the same superscripts in each column are not significantly different

(p<0.05).
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Table 9. Textural characteristics of breads containing yam powders

Levels of HD (g) AD (g) SPR COH GUM CHW
yam powders TWF KWF IWF KWF [IWF KWF IWF KWF IWF KWF [WF KWF
0% 393.8% 4514° 0917 -42° 1.05°  0.90" 054* 043  211.1*" 1936° 2206° 1747
HDYP 3% 434_5’b 431.0° L1777 -30*  1.06° 092*  053* 045° 229.9? 193.1°  241.7° 178.3°
5% 359.0*°  4496®  053* -31° 110* 093 055* 046 1945 2064® 2104 191.7°
% 3833  475.4° 157 -21° 108 093 054 047 2057 221.8°  2209° 206.3°
0% 3093.8°  451.4° 0.91° -42* 105 0.90° 054" 043"  211.1° 1936°  2206% 1747
EDYP 3% 367" 4334° 135" 52" 117° 091° 0.55° 045"  1830° 1947°  2098' 1785’
5% 346.4°  470.4° 1.31* -35' 118" 092° 055° 043 1879° 2157" 2215®° 1990
7% 350.1° 5165 124 -33° 122" o092 056° 044"  1946® 227.7°  2380° 210.3°

Abbreviations: IWF, KWF, HDYP and FDYP are same as Table 1, HD=hardness; AD=adhesiveness; SPR=springiness; COH=
cohesiveness; GUM=gumminess; CHW=chewiness.
Means of at least of more than six replicates in which the same superscripts in each column are not significantly different (p<0.05).

Table 10. Acceptability scores” for sensory attributes of yam breads

. IWE? KWF”

Sensory attributes

Control HDYP FDYP Control HDYP FDYP
Apperance 6.42*" 589" 5.25" 4.36° 553" 497"
Flavor 6.06" 5.28" 564 5.19° 5.72° 553
Taste 6.28 5.78° 6.25° 5.11° 6.00° 6.03°
Texture 6.47° 6.11° 6.31° 5.06° 6.14° 5.63%
Overall acceptability 6.39° 597 617" 5.14° 6.11° 5.83%

Abbreviations are same as Table 1.

Y9-point scale with 9=like extremely, 1=dislike extremely.

PI'WF bread containing yam powders at levels of 5%.
YKWF bread containing yam powders at levels of 3%.
“Means of thirty-six replicates observations in which the same superscripts in each row are not significantly different (p<0.05).
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