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Effects of Barley Bran on the Quality of Sugar-Snap Cookie and Muffin

Joon-Hee Kim and Young-Tack Lee'

Dept. of Food and Bioengineering, Kyungwon University, Seongnam 461-701, Korea

Abstract

The effects of barley bran substitution on the quality of sugar-snap cookie and muffin were investigated
using physical tests and sensory evaluation. Barley bran contained 29.04% starch, 16.23% protein, and 8.57%
lipid. They were formulated by substituting the flour with the barley bran of 0, 10, 20, and 30%. Increasing
levels of barley bran substitution reduced cookie spread, lightness, top grain scores and other sensory qualities.
Cookies with 10% barley bran substitution, however, were not significantly different from the control cookies
in sensory characteristics, and cookies with 20% barley scored well above the minimum acceptance level of
5 on a 9-point scale. Although the barley bran decreased muffin volume and had a deleterious effect on crumb
grain, muffins with 109 bran had acceptable sensory properties. The physical and sensory results indicated
that barley bran could be added to cookie and muffin at replacement levels up to 20% without a large adverse

effect on cookie and muffin quality.
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Apgsle] 2 A s o, £ FA Fd] ddrtr] ] g E )
F02 qivtEls £l we} v 1 1~425H 9& 53¢
L A9sta drkr] 5~2022 48 AR = AS 7
stk

£ Hel o|&Ets F4

2ol 24 A9 Wb E 24 AACC W (15)9] e,
SRS Air-oven (AACC 44-15A)2.2, Zehla L
KJELTEC AUTO 1030 Analyzer(Tecator Co., Sweden)2
AH&-38)o] Micro-Kjeldahl®d (AACC 46-13)2. 2, 322 7
21813 (AACC 08-01) 2.2 EA181g) o, 22|42 Soxhlet
H(16)2.2 A3t

=4 A2 A xE A 2HA (Minolta CR-200, Japan) & o] 4
glel A% A L, a bEs FA3GTE &4 AY FE2F
$RA 49} 548 ER) 5= Anderson 52 #HPH(7)SE
23R oil FFEL o5 o] AL} F AR
05 g»}(om oil 5mL& %J_’{j‘ 28 Al Fof] W A2 A
B 7F 238 & 20,000
& A & FAE S
Asko] oil % a’(‘y)£ Ab23lodch

Sugar-snap F7|9| M=

Sugar-snap F7]= AACC 10-52 v} (15)e)] ot 34
stk = vl ©4 AS 2ol dis 10,20 2 30% A
g U5 E Table 13} 22 7] 2l §hu) o) mde} 7] 5 24
3l9ith. 9 2= National Micro-Mixer{National Mfg. Co.,
Lincoln, NE, USA)& #}-23}9] head speed 172 rpm2.E
Blo} ubEated 2 ¥kE2 7 mm F7 2 3}od cookie cutter(W
7 60 mm)Z A3t A 3 ul2 205°CE 2AH reel
oven(National Mfg. Co., Lincoln, NE, USA)ol| A 1127k
$ % 537 YA 7] a1 YA baking sheet 288 22814
th o] F A2 74A] Wk A7) 3 FEfa g wef o] Al4- A

Table 1. Baking formula of cookie and muffin based on total

flour weight (%)
Ingredients Cookie Muffin
Flour 100.0  100.0
Sugar 60.0 60.0
Shortening 30.0 -
Butter - 40.0
Whole egg - 32.0
Nonfat dry milk 3.0 7.4
Sodium bicarbonate (NaFHCOs) 1.00 -
Sodium bicarbonate (in solution A") 0.80 -
Ammonium chloride (NH,CD (in solution B?) 050 -
NaCl - 0.4
NaCl (in solution B) 0.45 -
Baking powder - 35

Distilled water variable variable

l)Prepared by dissolving 79.8 g NaHCOs in 1 L of distilled wa-
ter.

2)Prepared by dissolving 101.6 g NH,C1+889 g NaClin 1 L
of distilled water.
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Table 2. Chemical composition of barley bran®

Component %2 of barley bran
Moisture 8.83
Starch 29.04
Protein” 16.23
Fat 8.57
Ash 2.79

“Means of triplicate analyses.
P9 on a dry basis.
FProtein = Nitrogen X 6.25.

Foll 3}y, 3], FE = dlF ¢o2 AAHEed Al
of wha} ub g% wl-f-3-9) A7} A Aok sl vh(19). B
2] =3 Ao Az} 23 o) ghake 747t 16.23%9) 8.57%
2 gue ddda Zhzt 12.8%9) 22% 2 BgH18) 23}
of Blgted F& A& vepylon o] 3 A ) T EF
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Table 3. Color, water absorption index, water solubility
index, and oil absorption of barley bran”

Property
Color
L 8457
a 1.40
b 11.23
Water absorption index (g/g solid) 1.82
Water solubility index (%) 10.38
Qil absorption (%) 93.18

Dvalues are means of triplicate analyses.

()8 bztS vdehligd o o] M4l carotenoids<}
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Fo dd 183 $EE 2R Aol A Flo] vl 3.
&7} vlawdted 10% Be|A Mt e 2idd &
A4 zpe|7t glel ot 20%0] Akl Hrlskd e F71

Fig. 1. Appearance of sugar-snap cookies made with flour
substituted with 0~30% barley bran.



1370 7123 -

Table 4. Effect of barley bran substitution on physical characteristics of sugar-snap cookies'

)

Flour substituted with barley bran

Control 10% 20% 30%
Diameter (cm) 7.60£0.16* 7.25+0.04° 6.95+0.09° 6.7010.02°
Thickness {cm) 1.68£0.05° 1.78+0.05° 1.83£0.09° 2.23£0.05°
Spread ratio (D/T)? 452+0.08° 407+0.10° 3.80+0.23° 3.00£0.07
Weight (g) 20.09+1.11% 19.93+1.37° 20.09+0.86° 20.51 £0.15°
Volume (cc) 55+2.0% 58+1.0° 57+1.0° 56+4.0°
Specific gravity (g/cc)® 0.37£0.02° 0.34+0.02° 0.35£0.01 0.37+0.01°

"Values represent the means of four cookies. Mean values with the same letter in a row are not significantly different (p<0.05).

PD/T=diameter/thickness of cookies.
Weight/volume of cookies.

Table 5. Effect of barley bran substitution on color measurements of sugar-snap cookies”

Flour substituted with barley bran

2)
Color values

Control 1098 20% 3098
L 86.28+0.32° 78.15+0.50° 72601+ 1.02° 69.171+0.88°
Cookie dough a -1.79%0.06° 1.63+0.16° 3.16%0.18" 4.24+0.42°
b 20.76+0.59° 22.98+0.35° 23.7710.42° 24.10+0.65°
L 68.50+0.38° 65.74%0.52 67.53+0.30° 67.46+0.55°
Baked cookie a 1461£161° 27.47+0.54° 1718+054° 15.13£1.04°
b 37.27+1.84° 4299+161° 33.97+0.12" 31.58+0.40°

l)L:lightness value, 100=white, O=black; +a=red, —a=green; +b=yellow, —b=blue.
Values represent the means of four cookies. Mean values with the same letter in a row are not significantly different (p<0.05).

Top grain
10

Overall preference Color

Flavor

——0%(control) - “~@=10% " -=&=20% —o—30%

Fig. 2. Sensory scores of sugar-snap cookies with barley
bran substitution.
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F 7kl vt 83~108 cc 2 zHadtedom wde] 74 o
Al o2t Fpadte Al dHb R W WErt
GEFE FAo] L2 o2 HrhE e dE2TY 055014
A A A7beEe] Fo1el vt 056~0632.2 F7Fekgl
o B2 =4 A Hriske] Frhgtel wiet v 2=}
F7hke AL B AVt s EFTEe] 11 45 284
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Hel =4 AF 0~30% Arbete] A= wde] 2

Table 6. Effect of barley bran substitution on physical characteristics of muffins”

Flour substituted with barley bran

Control 10% 20%6 30%
Volume (cc) 113+10.6° 108+35° 98+106° 9%5=*7.1°
Weight (g) 62.3106° 60.6+1.0° 5751+04° 59.8£1.3%
Density (g/cc) 0.55£0.05". 0.56+0.03° 0.59+0.06° 0.63+0.03°
Height (cm) 5.60+0.07 5.38£0.04% 5.30+0.14™ 525%0.14°
Hardness (gram force) 4815+586" 469.4+31.3° 454.4+30.17 - 459.8+48.8°

Yy atues represent the means-of four muffins. Mean values with the same letter in a row are not significantly different (p<0.05).
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Table 7. Effect of barley bran substitution on color measurements of muffins”

Flour substituted with barley bran

Color values?

Control 10% 20% 30%
L 70.65+3.30° 67.48+3 48" 65.33+1.48™ 62.28+1.28°
Top crust a 3.42+213° 424+211°% 3.57+0.94% 3.36+0.66°
b 35.10+1.95° 33.58+3.42° 30.15+2.09° 26.84+1.61°
L 73.78+1.12° 66.05+2.41° 62.62+1.85° 61.90+2.13°
Interior a -3.24+0.13° ~0.90+0.10° 0.37+0.28° 1.20+0.61°
b 22.00£0.97 21.12:+0.86% 20.84+0.18% 20.2241.13°

1)L:1ightness value, 100=white, 0=black; +a=red, —a=green; +b=yellow, —b=blue.
IV alues represent the means of four cookies. Mean values with the same letter in a row are not significantly different (p<0.05).
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Aol Aok 2719 WA, W), BE5EE F2ATE
Ao g vepydel a8y 20% A7EE7kA 2] AE At
Bl 7212 719 top grain, A, Fv], @A 28] 3 AHA
QA EEAA FEIF BT A0 F3) 10% FA0E
SAE BEEAAA HETS felHOR F Holvh gl
702 vhehdeh w9 Aol 5] 23 A B
W& AT T AR 7)1 B0 BAo) el A% E &
Aehsl A w 209 B7E 9 olA A, F0), 924 5
GEEE SR EREEEREE TS R T

Overall preference

Zatel 3

B ATE FRdA A8 ¥R RN A7
——0%control)  -@—10% —4—20% ——30% B A PHo g Fn o 7gue] B2 o)d FAreg )

Fig. 3. Sensory scores of muffins with barley bran substi-

tution.
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