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Quality Characteristics of Bread Added with Turmeric Powder
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Abstract

Recently, there has been a great deal of public interest in health foods, such as turmeric (Curcuma longa L). In this
study, the baking features of turmeric powder were evaluated by making pan bread. To accomplish this, the effects of
added turmeric powder on the results of mixograph analysis as well as, the pH and, fermentation rate were measured.
In addition, the features of the bread were examined by testing the stickiness of the dough and the TPA of the product
using a texture analyzer. Finally, the consumer's preferences were investigated by evaluation of the color difference,
crumbScan and sensory evaluation. The results revealed that as the level of turmeric powder increased, the pH decreased.
which resulted in the gas possessing capacity of the dough improving and the fermentation persistence of the dough
increasing. In addition, the stickiness increased as the turmeric powder content increased. However, there were significant
differences among breads produced using different amounts of turmeric powder. Evaluation of the taste revealed that the
TP3 group had the higher score than control score and TP7 had the lowest score. In overall preference, TP7 was
especially low and the preference decreased as the content of turmeric powder increased.
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Turmeric powder, mixograph, crumbScan, TPA, sensory evaluation.
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Table 1. Formula of bread with turmeric powder (g)

Ingredients CON TP1 TP3 TP5 TP7

Strong flour 1000 990 970 950 930
Margarine 80 80 80 80 80
Sugar 100 100 100 100 100
Turmeric powder 0 10 30 50 70
Salt 15 15 15 15 15

Non-fat dry milk 30 30 30 30 30

Yeast 30 30 30 30 30
Bread improver 8 8 8 8 8
Water 580 580 580 580 580

CON: Mixed with 0% of turmeric powder.
TP1: Mixed with 1% of turmeric powder.
TP3: Mixed wlth 3% of turmeric powder.
TPS: Mixed with 5% of turmeric powder.
TP7: Mixed with 7% of turmeric powder.
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Table 2. Mixture of flour(dough) for mixogram analysis

(®
Strong flour Turmeric powder Water
CON 10 0 5.8
TP1 99 0.1 5.8
TP3 9.7 0.3 58
TPS 9.5 0.5 5.8
TP7 9.3 0.7 5.8

CON: Mixed with 0% of turmeric powder.
TP1: Mixed with 1% of turmeric powder.
TP3: Mixed with 3% of turmeric powder.
TP5: Mixed with 5% of turmeric powder.
TP7: Mixed with 7% of turmeric powder.
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electrode method(Miller et al 1994)E Algslglon, gxu
= 5cm®| Zo|2 L T H23] 5% Fo pH meter(Orion,
model 720A)E &% O]-j‘\"j\“/}.
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thZa3 TP1, TP3, TPS, TP72] HkE-2- 10 g¥ 243} 100
mL #2AAY Yo 212 30T, F% 85%2] L FEA A
(NG ZAAL EP-20) 4A1ZF 5t vl 308-vic} s33w wiso)
%05 F4%9 FI(mL)E HEES Uik
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Stickiness &g o= texture analyzer(TA-XT2i, Stable Mi-
cro Systems, England)& AMHE-31%131, 25 mm perspex probe$}
SMS Chen/Hoseney Dough Stickiness RigZE Al&-3l9ic} &
AEL ZA3taAt sk WEE ‘O’ ring S £1, F(lid)
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&2 A8 TPA(Texture Profile Analysis)ell 218 24 =%}
on, % 272 probe 36mm cylinder, test speed 1.7 mm/
sec, distance 4mm, trigger 5 g2 2 ) =33 Awe 125
mm® FAR FElolx 3k 7h} FF 3k 2me] sher B

Table 3. Setting conditions of TA-XT2i texture analyser
for measurement of dough stickiness

Mode Force/tension
Option Adhesive test
Pre-test speed 2.0 mm/s
Test speed 2.0 mm/s
Post-test speed 10.0 mm/s
Distance 4 mm
Force 40 g
Time 0.1s
Trigger type Auto 5 g
Data acquisition rate 400 pps

/\hnéh_o,] %;d J_E_'/d 115

< AAA 25 mm FAZ AHESlA 28] A& ¢
23192 Wl ARA]= force-time curve ZH-E| hardness(7d %),
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=5 BT Hlel w2 2w vk YA 2 54
o] 2% A& Table 49 JeERAATH

Peak time- 3~5% Aloldl] gloW Ajw Ao Ag}aeirin
). B 2R peak time tET7} 447, TP1 3.71, TP3 3.28,
TPS 2.98, TP7 2.93% TP59} TP7S A9 & A 2EL A &
Aol AgslAtt. Peak value® tHZET7} 70.28%% 2., TP1
61.67%, TP3 60.50%, TP5 60.19%, TP7 59.74%Z TP7& A
9t BE A5} 60% A= o2 AW Ao 2 3tet
th. Mixing tolerance= 377} —0.58, TP1 2.81, TP3 5.72,
TP5 830, TP7 8.952 Uit o] #3]&= w59 7S
Uehlle Aoz @A Jeld 9 U740 & Ao
x277} ¥ Ygdo] 7MY won, &7 BUe AU
A EE 7Ho] /184S vE 74 o] WolRl& Aoz
Yepsith ghso] AZE 1 A 8E 39 bk ZHE YEl

= width of tail& 27} 33.80%°]1 2.9, TP1 25.67%,
TP3 24.43%, TP5 23.70%, TP7 21.02%E TP7°] 7} Sko}
Hho] ofstm Eo] Btch HA 9] wis Ao P23 3o
FE YR integral®] 3¢ tI2F71 151.02010 2.9, TP1
126.61, TP3 127.59, TP5 161.86, TP7 190.97% TP7°| 7}
= Vet &3 2% Hrhe] 71555 integralo] 713}

£ oz vy

Table 4. Characteristic classification of dough through
mixograph '

Hor|ob mATERETE

& 2 A7PE w5e] pHell PIXE FE$E dotEr)
e Aoz, AFE Table 50 YERQATE 2T Ht=9)
pHE ¢¥td o 2 7lx H{8 o] 713 $uhe= pH 5.0~5.55.
The(Lee ef al 2006) =2 pH 6.100]1 e8], &5 & A7}
o] Z7Hd 42 whEo] pHE TP1 5.70, TP3 5.65, TPS 5.59,
TP7 5.56 % HA dolgch upebA &3 &2 Hrhge ¥t
7} vkEe] pHell GES F+o &7 B2 Hrlsko| 71
2 ¥kEo] pHgto] RolxA dio] Al 7i7tlA|H,
I AR 13 2R x5 XA, s ks B
HL FolA wige BE A&Ao] FolFE & 4 IATh

o) 308vtt HEES 2T A= Fig 191 YERAKA
ok 604 Fo] TE &o] )R 30 mL, TP1 28 mL, TP3 28
mL, TP5 25 mL, TP7 23 mLZ 308 &2] wa g n]s) 28]
7V Z7betdrt. 908 & 1208 ¥, 150% Fo] g g
7181171 180% Folle ti2e] YA EL 45
mLE 7 Zow, TP7S 38 mLE 7 A, zT9
TP7 150% Fo] 2E &7 FYste] W3} glglen, o
Z A3 TP13} TP3L 247t 43 mL, 42 mLE Z7}8193 11,
TP5E 38 mLZ 743t 2108 Fol&= v+, TP1
TP39] LE o] At o, TP59} TP7S W3/t glich

7 L9 Aol EEF5E dEEE GolAT, B
B AZe] AR IR ASHL FUh AANFE A
7k (Bae er al 2001)3 FjAY0lE H71 A (An er af
2008)°l #g Aol e Hrhgol Boldes WS 27
gl 3o] AojFoz sl FTRI 7px T o] F

A&H0

Table 5. pH for bread added dough with turmeric
powder

Peak Peak Mixing Width
. . Integral
time value tolerance of tail (Y/min)
(min) (%) (%/min) ()
Con 447 70.28 -0.58 33.80 151.02
TP1 3.71 61.67 2.81 25.67 126.61
TP3 3.28 60.50 572 24.43 127.59
TP5 2.98 60.19 8.30 23.70 161.86
TP7 2.93 59.74 8.95 21.02 190.97

Type pH

CON 6.10£0.10°
TP1 5.70+0.22°
TP3 5.650.06°
TP5 5.59+0.19°
TP7 5.56+0.20°

CON: Mixed with 0% of turmeric powder.
TP1: Mixed with 1% of turmeric powder.
TP3: Mixed with 3% of turmeric powder.
TP5: Mixed with 5% of turmeric powder.
TP7: Mixed with 7% of turmeric powder.

*“ Means denoted by the same letter are not significantly di-
fferent for each column(p<0.05).

CON: Mixed with 0% of turmeric powder.

TP1: Mixed with 1% of turmeric powder.

TP3: Mixed with 3% of turmeric powder.

TP5: Mixed with 5% of turmeric powder.

TP7: Mixed with 7% of turmeric powder.
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oA wEe) Lagel e AR ekt Aol W] &7
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Fig. 1. Volume changes of dough with turmeric powder

according to fermentation conditions.
Legends are referred in Table 1.
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4. dt=2| Stickiness

WH=9] stickiness A3 Table 69 YERAI M sticki-
nesst =4 Aol H 9] (g o2 FHFHY, dlo] A
2 wkzo] MAA % ol tiKang ES 2004). Force: %
7} 273 g, TP1 2.90 g, TP3 3.47 g, TPS 4.63 g, TP7 5.13
go 2 &7 B¥o] Wol HIHESEH wF9 FAdo] AA
Aoz JEth Area® 277} -1.53, €5 £¢2 3
7}g Hi== TP1 0.88, TP3 1.12, TP5 1.41, TP72 1572 &&
o] il FMETE A ARE AR gkt

Table 6. Stickiness for dough at the different amounts of mixed turmeric powder

Characteristics CON TP1 TP3 TP5 TP7

Force(g) 2.730.95° 2.90+0.14° 3.47£024° 4.63£0.38° 5.13£0.67°
Time(s) 0.36+0.12° 0.390.09° 0.42+0.02° 0.47+0.41° 0.4520.09°
Distance(mm) 2.98+7.55° -0.16:£0.24° -0.31£0.16° -0.45+0.72° ~0.5140.19°
Arca(gs) -1.5343.84° 0.88+0.24° 1.12+0.88° 1.4120.16° 1.5740.22°

"% Means denoted in a row by the same letter are not significantly different for each row(p<0.05).

CON: Mixed with 0% of turmeric powder.
TP1: Mixed with 1% of turmeric powder.
TP3: Mixed with 3% of turmeric powder.
TPS: Mixed with 5% of turmeric powder.
TP7: Mixed with 7% of turmeric powder.

Table 7. TPA for white pan bread with turmeric powder

Characteristics CON TP1 TP3 TP5 TP7
Hardness 9.92+0.18 8.76+0.12° 10.580.15° 12.89:£0.89° 15.59+0.44°
Adhesiveness -7.83+£0.20° ~4.94+0.56" -4.63£0.10° —4.04+0.09° ~3.72+0.14°
Cohesiveness 0.59+0.02° 0.53+0.01° 0.460.06° 0.47+0.10° 0.510.15°
Springiness 0.88+0.10° 0.78+0.01° 0.80+0.00° 0.78+0.00° 0.690.00"
Chewiness 4.90+0.03° 4.30+0.02° 4.51+0.08° 4.73+0.05° 5.27+0.10°

*7¢ Means denoted in a row by the same letter are nor significantly different for each row(p<0.05).

CON: Mixed with 0% of turmeric powder.
TP1: Mixed with 1% of turmeric powder.
TP3: Mixed with 3% of turmeric powder.
TPS: Mixed with 5% of turmeric powder.
TP7: Mixed with 7% of turmeric powder.
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Z- -7.83, TP1 -4.94, TP3 —4.63,
TP5 -4.04, TP7 -3.72% 9 2o & YE}Y o, &7
Huto] H7lafo] Wold42 Babyo] wolxle Roz U}
1:4.1;%1—1*4. ._J(’I/K—] o ];HZ:'L 0598 & }dwnl— TP1, TP3, TP5,
TP7& tz7] s S84l Afon, golAQ A7t
AT FHA L dz7o] d=ie] 0.882 71 23, TP1
3 TPs9] ©Egdo] 0782 BUZ Aoz ey 434

& 2L 490008, €3 £ ArhFo] F1U5E HY
do] EA veht TPS7) 5272 7H3 BA 34 =) 43
AL AutA o g fo]AQl zlo| & Bach

o]&3F A3} Kwon ef al(2004)9] T AT HYE
o] H7k 2ol w2t AW 2H7 SHo] Fee Vere
A% U A4S BAG $F 2o W2 Qs
& 2 texture parameter= 3%, F34), SAA, A4

Aoz vyt

Table 8. Color values for bread with turmeric powder

S - )B4

Holrlo RAEFSEH

6. MT
<5 AW Aol W3k Table 89 VBRI thzx+-9]
Lgto] 73482 71 wskon, &5 2w LS 747} TPl
70.43, TP3 63.01, TP5 58.98, TP7 58.158 &R HU 1, &F
Huto] Arleko] Z718eE Lgko] YolxlE AgS HYch
agk& =17} 2390190, TP1 —1.23, TP3 4.44, TPS 10.56,
TP7 12.632 &5 29| Hrlgo] &% A4z} 371
e Aoz B e, AAF oz fZQl Alo)7t v
ERst) bgke 2T 15.11, TP1 55.92, TP3 59.88, TP5 62.38,
TP7 64.122 €32 %9 Zvl= Fane Zolels A7
HoFglon, Avtd oz folAQl B3-S et w
A £5 BT FHrlgo] SV, E Lk Yol 1, agh

3} bge FobTh

CON TP1 TP3 TP5 TP7
L 73.4822.11° 70.43+1.39° 63.01£1.39° 58.98+2.47° 58.1542.18°
a 2.39+0.32° -1.23+0.35° 4.44+0.55° 10.56+1.65° 12.63+1.70°
b 15.11+1.33¢ 55.92+0.80° 59.88+2.67° 62.38+0.92" 64.12+1 46"

*"® Means denoted in a row by the same letter are not significantly different for each row(p<0.05).

CON: Mixed with 0% of turmeric powder.
TP1: Mixed with 1% of turmeric powder.
TP3: Mixed with 3% of turmeric powder.
TPS5: Mixed with 5% of turmeric powder.
TP7: Mixed with 7% of turmeric powder.

Table 9. Characteristics of bread added with turmeric powder

CON TP1 TP3 TP5 TP7
Volume(mL) 2,123.60+41.00° 1,939.60+19.31° 1,983.90+47.77° 1,858.88+20.60° 1,780.88+42.64°
Elongation” 1.54+ 0.06™ 1.62+ 0.04° 1.51+ 0.60% 1.40+ 0.23° 1.50+ 0.93%
Crust thickness(cm) 0.23% 0.26* 0.16+ 0.02° 0.12+ 0.12° 0.57+ 0.05° 0.33x 0.05°
Fineness” 841.12+60.74° 949.23+30.40° 942.17436.78" 987.13+44.77 935.52+ 8.86"

"¢ Means denoted by the same letter are nor significantly different for each row(p<0.05).
D Elongation is a ratio of the long axis over the short axis of crumb cell(1.0=round).

? Fineness is a mean of the size of crumb cell(1,000=compact).

CON: Mixed with 0% of turmeric powder.
TP1: Mixed with 1% of turmeric powder.
TP3: Mixed with 3% of turmeric powder.
TP5: Mixed with 5% of turmeric powder.
TP7: Mixed with 7% of turmeric powder.



)
=

20(1): 113~121 (2010)

tio
o

7t

ML

o
=T

o] Bul= vl e A, J2jn W wSe] 4
I g o) wel AR ojA) 5, wel FA B} FEoA
% 23 (Jung et al 2002). TNZE7-9] £33 2,123 mLE
W ZHem, &3 Aude TP13 TP3S 22} 1,939.60,
1983.90C.% FoAQl Afo| & Ho|x] ¢kka, vzl v]s]

th ol &7 B W7} v &o] F7Hel we} 259 @
w2l vl go] i o ol Eatk 22 WY T2
4L Asn 27U T FaE TR FEE 9%
& WABE Pav} 4ad Ao Bl ghas) Lol
wel $4e el gt Ao ofe) Wel ¥3le 2%

A DA7] W Eo) Buirt 2Hhets Aoz AFRETE Woo ef
al(2003)9] 7} 7}, Min & Lee(2008)2l &717}F, Jung et
al(1999)9] ¥-3, Jung 1C(2006)2] % 2 5o] ATz
A7HEe} bR BEEe] AY As), HrlEe ol &
VEgE Tl dEke 744sln g o]d ulaba] whe] 2
T qHidte] & 7ol e A%E Jehiith

7% 2EEE 2771 841.128 71 BA JEhton
TP1 949.23, TP3 942.17, TP5 987.13, TP7 935.52% &3 &
ol H7FEFE diz Big) 7)Fo] 2Ud Aoz eyt
th 278 AL &5 A 23 ekl mE feolF <)
zole Ak 429 FA= dl=7F 023, TP 0.12, TP3
0.16, TP5 0.33, TP7 0.57% WElstom, Hntd oz {0129l
zto}7F ATt P13} TP3-& w2l vl 74d 771 g

A) il p,]

b ]

i

2 =4 119
%L TP 70] 718 FASh 7139 A8y Aee a2t
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Table 10. Sensory evaluation of white pan bread with turmeric powder

Characteristics CON TP1 TP3 TPS TP7
Crumb color 1.380.61° 2.60:£0.84° 3.34+0.60° 4.19+0.59 4.88+0.34*
Crust color 1.78+0.79° 2.50+0.67° 3.2240.61° 3.78+0.66° 4.44+0.67°
Appearance o . . b ab a
Grain size 2.20+0.41 2.60+0.83 3.53+0.64 3.86+0.74 426+0.88
Grain uniformity 3.53+1.10° 2.47+0.83" 2.73+0.88" 2.93+1.16™ 2.60+0.83°
Firmness 3.00+1.14% 2.7240.77° 2.88+1.04™ 2.94+0.84" 3.29+1.20°
Texture Springiness 3.19+1.12° 2.78+0.75° 3.40£091° 2.97+0.93% 3.03+1.15%
Moistness 3.25+0.88™ 2.94+0.88 3.26+0.88 3.03+0.97 3.10£1.25
Flavor 2.1240.91° 2.78+0.94° 3.2540.72° 4.16+0.61° 4.50+0.80°
Flavor Taste 3.33+0.82° 2.8741.30™ 4.40£0.51° 2.67+0.52° 1.47£0.52°
Overall acceptance 3.59+0.84° 3.06+0.80" 2.75+1.04™ 2.31£1.00% 2.06+1.04°

" Means denoted by the same letter are nor significantly different for each row(p<0.05).

™ Not significant.

1: very weak, 5: very strong.

1: very dislike, 5: very like.
Legends are referred in Table 1.
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