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Quality Characteristics of Sweet Roll added with Coffee Powder

Yoon-Kyung Chung’ - Young-Mi Byun
Dept. of Nutrition and Culinary Science, Hankyong National University, Ansung, Korea

ABSTRACT

This study examined the rheological properties of bread flour dough containing coffee powder
as well as the quality characteristics, including sensory and physical properties, of sweet rolls
made with coffee powder. Sweet rolls were prepared with coffee powder at three different levels,
1%, 3%, and 5%. The initial pasting temperature of the dough increased with increasing coffee
powder content. The peak viscosity, final viscosity, and holding strength of the dough decreased
with the addition of coffee powder. In addition, the farinogram parameters, including consistency,
water absorption, and development time, decreased with the addition of coffee powder. The
water activity of the sweet rolls during the 3—day storage periods decreased with increasing
coffee powder content. Scanning electron microscopy (SEM) of the sweet roll showed no major
differences in texture between the samples, but the sweet roll containing 5% coffee powder had
a weakened structure. The lightness (L) of the crust and the crumb color of sweet rolls decreased
in proportional to the addition of coffee powder. The overall acceptability was the highest in
the sweet rolls containing 1% coffee powder.
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Table 1. Formula for the sweet roll
(Unit; % of flour basis)

Flour basis (%)

Ingredients

Bread flour 100.0
Water 53.0
Salt 1.8
Milk solid non fat 3.0
Sugar 15.0
Instant dry yeast 3.0
Butter 10.0
Egg 10.0
S-500 2.0
Coffee powder 1, 3,5
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Weighing all the ingredients
|
Mixing
(1 min at low speed and then 6-7 min
at high speed)

|

‘ Fermentation (2.5 hr, 27°C, RH 80%) ‘
|

‘ Dividing (120g/each) ‘
|

‘ Rounding and then covered with cotton cloth ‘
|

‘ Molding & Panning ‘
|

‘ Proofing (30 min, 38°C, RH 85%) ‘
|

Baking
(30 min, upper temp. 200°C, down temp.
210C)

|

‘ Cooling (room temp.) ‘
|

‘ Wrapping and storage ‘

Fig. 1. Procedure for manufacturing the sweet
rolls.
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Table 2. Rapid Visco Analyzer (RVA) data of the bread flour containing different quantities of coffee

powder"

Initial .

pasting Peak viscosity Iii:;ﬁ Break down Final viscosity — Set back
Samples temp.

(0) RVU (2[;3 RVU RVU RVU RVU

Control  66.93 + 0.04 272.80 + 0.88" 6.04 + 0.05° 162.17 + 0.71* 110.63 + 3.36° 276.92 + 2.60° 114.85 + 0.12°
1% 6740 + 0.64° 26630 + 1.94° 6.00 £ 0.00° 155.08 + 2.47° 111.22 + 1.24" 270.71 + 0.65° 115.63 + 0.06"
3% 67.83 + 0.11" 262.38 + 1.35° 592 + 0.00° 133.25 + 0.47° 129.16 + 1.41* 25021 + 0.65° 116.96 + 0.71°
5% 68.50 + 0.07° 26342 + 2.47° 590 + 0.04° 131.96 + 0.06° 131.43 + 2.95' 241.92 + 0.83! 109.96 + 1.29°
F-value 8.46 14.04 62.51 273.84" 53.06 265.76"" 167.03

Y Values are Mean + SD, n=5

*d Mean values with the same letter in a column are not significantly different according to a Duncan’s multiple

range test (p<0.05)
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Table 3. Farinogram parameters of the bread flour containing different quantities of coffee powder"

Farinogram parameters

. Water Development
Samples  Consistency . )
FU) absorption time
o (%) (min.)

Stabilit Time to Tolerance index Farinograph
(fnin )y breakdown (MTD) quality
' (sec.) (F.U) number

Control 501.50 + 4.95" 66.60 = 0.07° 10.95 + 247
1% 49750 + 2.12* 6605 + 028 745 + 0.07°
3% 49150 + 0.71°  66.00 = 0.00° 7.25 + 0.07
5% 46250 + 9.19° 6545 + 021° 7.05 + 0.21°

16.65 + 0.92°1,200.00 + 0.00° 14.50 + 0.78¢ 200.00 + 0.00°
510 £ 028" 551.00 + 21.21° 88.50 + 2.12° 91.50 + 3.54°
3.80 + 0.00° 509.00 + 7.07° 97.00 + 0.00" 90.50 + 0.71°
370 + 0.14° 451.00 + 424911000 + 1.41* 8500 + 141°

I+

F-value 21.87 4.00 3.90

O

331.49"" 1703.23"" 143.74 1,637.96"""

Y Values are Mean + SD, n=5

ad Mean values with the same letter in a column are not significantly different according to a Duncan’s multiple

range test(p<0.05)
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Table 4. Water activity of the sweet rolls containing
different quantities of coffee powder"

1 day 2 days 3 days

Samples
Temp. A, Temp. Ay Temp. Aw

Control 237 0.9487 238 0.950° 24.0 0.945°

1% 23.9 0.943° 240 0.943° 24.1 0938
3% 241 0.935° 241 0.930° 242 0.926°
5% 243 0927 244 0921 244 0912

U Data are the mean values of 5 measurements

©d Mean values with the same letter in a column are
not significantly different according to a Duncan’s
multiple range test (p<0.05)
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Table 5. Color value of the sweet rolls containing
different quantities of coffee powder"

Color values

* a* b*

Samples

Control 7501 + 0.21°Y -2.67 + 0.13? 13.55 + 0.21¢
1% 64.52 + 041" 071 + 0.03° 20.35 + 0.13¢
3% 56.53 + 0.07 336 + 0.25° 21.44 + 0.32°
5% 4808 + 0230 499 + 0.04* 23.78 + 0.14°
F-value 31572 491.12""" 171.64™"
+ SD, n=5

ad Means with the same letter in column are not

Y Values are Mean

significantly different according to a Duncan’s
multiple range test (p<0.05)
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Fig. 2. SEM images of the sweet roll ® x50 @ x500 ® x1000.
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Fig. 2. Continued.

S e f’:
S0 UV P OEE  Yie

g 1008 6 B xS0 UV 1007 (OADOES" |

®)

(A) control, (B) coffee 1% (C) coffee 3% (D) coffee 5%

X H% sedsi

%{— k]] IzZS B2

I e

h E=T=1
3 ol 24j0] =

4) TsAA

29E 29 A5l gk A= Table 69
yelt ot #52 54 7kl crust colore




O
Do
R
fu
Y
H
Mo
i)
tlo
=
N
&
[

$E EE9] 10.08,
Ugko ] crumb color &

H
3]
[
[e/e]
—_
N
(@]
Do
f
i)
e
&

. crumb colors crust
#ez FAHI=,
dg g wownz nhojok= e} slat
Z Wkgo] dojul= WHA crumbe]
Bl i—ﬂl% ial ULolx] Seike] elake] 7}

| 719 dojupA] &2 A
¥ B3-S 0 MR A7he AlEE
9] crustg]r crumb colors 7]3] H7}ekd)] whe} v
3k, &ute] AxZS ZARSH bitternesste &+

o] crust

oAl A5 hehtA] kgt A3 2w G} 9]
E golie el FNE4E e Amel 2
woz BrhHgEd ol Av Aol %ol 3%
2 We Aow oA, A3 oA A3 Wi
ol whet Z7bshe Ao S 1 gk

o afol} t] =7 Ueksk=d),

ol ZHAHE0] 7

1] o] el&3l7] wiitell YeRd Aoz ATE<AT)
Ay BS 1, 3, 5% J715E 29 E %«l 715%

ZA} A= Table 73 2t} 29E
=T 79 8.7 ol Ay 2L 1% 5@17]:['_%
8.9 & AR Fholl frolH2l 2folE HolA] kAt
7] A o] F Yl T2 WHE I
o} Aroma(3)E 1% A¥ H7F7) 892 7HE =
skom, =7 A 8.62 F& H7HE Wt
b e
7171 ©23)8 Zolx=d Y
Ao Ases
o}, Taste(%) &

Texture(Z217H) = 1:]]7\?—7]- 878 7bF =gtu
1 2% Hrhde] Woldas HAb 7lswr) vt

T

B ol

A=} [e)
"‘?ﬂ}e

zo

)

ol 30 ol @

41 e oiv
o
o
N
=)
o

AN

Table 6. Sensory characteristics of sweet rolls containing different quantities of coffee powder"”

Characteristics Crust color Crumb color Bitterness Coffee flavor

Sample
Control 9.24 + 0.12¢ 7.32 + 0.14¢ 0.00 + 0.00¢ 0.00 = 0.00¢
1% 10.08 £ 0.25° 11.18 £ 0.25¢ 2.14 + 0.32° 6.34 £ 0.19°
Sweet roll . . ' b
3% 12.18 £ 0.42 12.04 £ 0.87° 487 £ 0.02° 947 £ 0.24
5% 14.02 £ 0.23* 14.27 £ 0.42° 8.73 + 0.46° 11.46 £ 0.53%

DValues are Mean + SD, n=20

*d Means with the same letter in column are not significantly different according to a

(p<0.05)

Duncan’s multiple range test

Table 7. Consumer acceptance of the sweet rolls containing different quantities of coffee powder"

Samples Characeristics Appearance Aroma Taste Texture accce);f;liﬁity
Control 87 + 0.2¢ 86 + 0.2 85 + 0.2 8.7 = 0.2° 87 + 0.2°
Sweet 1% 89 + 0.1° 89 + 0.2° 8.7 + 0.1° 82 + 0.4° 88 + 0.2°
roll 3% 78 + 0.1° 78 + 0.2 6.0 £ 0.3 6.2 = 0.I° 6.7 + 0.1°
5% 55 + 0.3 6.7 £ 0.3¢ 57 + 0.2 53 + 0.1¢ 53 + 0.2
D Score 1 (greatly disliked) — 9(greatly liked)

Y Values are Mean + SD, n=20

a4 Means with different letters in a column are significantly different at p<0.05 according to a Duncan’s multiple

range test
*p<0.01
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