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Quality Characteristics of Muffins Containing Bokbunja (Rubus coreus Miquel) Powder

Dae Young Ko and Ha Young Hongf
Dept. of Culinary and Food Service Management, Sejong University, Seoul 143-747, Korea

Abstract

In this study, muffins containing Bokbunja, popularly known as a psychological activator and functional material, was made,
and its preference levels and qualitative characteristics were evaluated. We measured the height and weight of muffins
containing Bokbunja powder. Height decreased when the volume of Bokbunja powder increased (p<0.001). When weight was
measured, there was no meaningful difference between the samples, although the Bokbunja powder-containing samples were
heavier than the samples not containing Bokbunja powder. When we measured the weight and specific volume of the muffins
containing Bokbunja powder, the specific volume decreased when the amount of Bokbunja powder increased (p<0.001). The
moisture and pH levels of the muffins not containing Bokbunja powder were 17.04% and pH 8.59, respectively. As the volume
of Bokbunja powder increased, the moisture level of Bokbunja muffin increased while the pH decreased, and there was a
significant difference (p<0.001). As a result of measuring the colors of muffins, the brightness of the muffins containing
Bokbunja powder decreased, and the muffins showed decreased yellowness index and increased redness. In measuring the
texture of Bokbunja muffins, hardness decreased as the volume of Bokbunja power increased (p<0.001). Further, springness
of the muffins decreased as the volume of Bokbunja powder increased, and there was a significant difference (p<0.001). The
chewiness of the muffins not containing Bokbunja powder was higher than any other muffin sample, and there was a signi-
ficant difference between the samples (p<0.001). Further, the cohesiveness of the decreased as the volume of Bokbunja powder
increased (p<0.001). Bokbunja muffins showed a lower gumminess index than those not containing Bokbunja powder (p<
0.05). When the sensual qualities of the muffins were measured, the color, flavor, taste, and softness of all of the samples
showed significant differences (p<0.001), and the muffins containing 8% Bokbunja powder showed the highest sensual quality
indexes. When the general preference level for the muffins was measured, the muffins containing 8% Bokbunja powder
showed the highest index, 7.03+0.96. Based on this result, the ideal volume of Bokbunja powder when making muffins is 8%.

Key words : Bokbunja, Rubus coreus Miquel, muffin, quality characteristics texture, sensory evaluation.
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Table 1. Formulas for muffin added with bokbunja powder

(unit: g)
Sample Bokbunja powder (%)
Ingre-
déﬁts Control” BM2? BM4® BM6Y BMS> BMI0”
Flour 100 98 96 94 92 90
Bokbunja 0 2 4 6 8 10
powder
Butter 80 80 80 80 80 80
Sugar 80 80 80 80 80 80
Egg 80 80 80 80 80 80
Milk 20 20 20 20 20 20
Baking 3 3 3 3 3 3
powder
Y Control : Flour without bokbunja powder.
? BM2 : Flour with 2% bokbunja powder.
» BM4 : Flour with 4% bokbunja powder.
Y BM6 : Flour with 6% bokbunja powder.
> BMS : Flour with 8% bokbunja powder.
® BMIO : Flour with 10% bokbunja powder.
Butter cream (24~257)
l
| Mixing butter and sugar |
l
| Mixing eggs |
|
| Mixing flour, baking powder, bokbunja powder |
|
| Mixing milk |
l

Baking in oven (180C, 25 min)

Fig. 1. Procedures for preparation of muffin added with
bokbunja powder.
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Table 2. Analysis condition for texture measurement

Measurement Conditions
Test speed 1.0 mm/sec
Trigger 5 gf
Sample height 20 mm
Sample compressed 75%
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Table 3. Proximate composition of bokbunja powder (unit: %)
Sample Moisture Crude protein Crude fat Crude ash
Bokbunja powder 4.10+0.20 5.79+0.13 0.03+0.01 0.43+0.04
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Table 5. Moisture contents and the pH of muffin added
with bokbunja powder

Sample” Moisture (%) pH
Control 17.04+0.05° 8.59+0.02°
BM2 17.74+0.18° 8.26+0.01°
BM4 18.10£0.70° 7.37+0.02¢
BM6 18.32+0.11° 7.18+0.01¢
BMS 18.48+0.04° 6.89+0.01°
BMI10 18.68+0.04" 6.37+0.01"

F-value 186.61™ 18,398.803™"

D Refer to Table 1.

? Values are meantS.D.

» Means with different superscripts within a column are signifi-
cantly different (p<0.05).

73, ol2 Q) wjde) Wpast % odgekd gl w7 p<005, T p<00L T p<0.001.
Table 4. The properties of muffin added with bokbunja powder

Sample! Height (mm) Weight (g) Volume (mL) Specific volume (mL/g)
Control 61.010.44° 69.17+0.37°N 174.23+2 86" 2.5240.04°

BM2 59.79+0.58" 70.11£0.73 169.29+1.99® 2.40+0.02°

BM4 59.46+0.21% 69.83+0.48 167.12+3.38™ 2.34+0.06>

BM6 59.2240.71% 70.35+1.06 166.74+3.31% 2.34+0.04%

BMS8 58.80+0.86™ 71.12:0.44 165.111.93% 2.3240.03%

BM10 58.42+0.55° 69.56:0.52 162.93+1.87° 2.2940.03°
F-value 11.481™ 5.55° 16.897" 21.506™

D Refer to Table 1.
? Values are meantS.D.

3 Means with different superscripts within a column are significantly different (p<0.05).

" p<0.05, 7 p<0.01,
) NS Not significant.

™ p<0.001.
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Table 6. Hunter's color values of muffin added with bok-
bunja powder

N
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Hunter's color values

Sample”
L a b
Control 50.92+1.36°  10.97+0.58"  25.01+0.66°
BM2 27.68+0.71° 1.84+0.30¢ 2.95+0.36°
BM4 23.37+0.77° 3.66+0.48° 2.62+0.45
BM6 21.2420.69° 4.21£0.48° 1.6420.36°
BMS 19.65+0.57¢ 5.03£0.52% 1.14+0.45%
BM10 18.89+0.48° 5.78+1.46 0.60+0.45¢
F-value 1,117.504™ 88.016™ 2,094.234™

" Refer to Table 1.

? Values are meantS.D.

 Means with different superscripts within a column are signifi-
cantly different (p<0.05).

" p<0.05, T p<0.01, " p<0.001.
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7heFol S kgl el gL feold oz Hassithp<
0.001). %374 (chewiness)ol| A= tZT°] 0.03+0.01Z 713
A VR o, Als7tel] fe] ARl le]7F YERITHp<0.001).
5% (cohesiveness) ol A& thzzTo] 0.45+0.05% 71 =7
velgton, 5@t B8 Hrbde] St 38
ox oz g YElITHp<0.001). 734 (gumminess)ol| A=
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Table 7. Textural properties of muffin added with bokbunja powder

Sample” Hardness (g) Springiness (mm) Chewiness (kgf) Cohesiveness (kgf) Gumminess (kgf)
Control 146.7147.30° 0.63+0.82° 0.030.01° 0.45+0.05° 0.05+0.01°N
BM2 139.85+3.43° 0.78+0.05% 0.02+0.01° 0.37+0.02% 0.04+0.01
BM4 132.49+4.80™ 0.52+0.07° 0.020.07™ 0.32+0.03" 0.04+0.01
BM6 124.28+8.66™ 0.48+0.45™ 0.020.01% 0.28+0.04 0.04+0.01
BMS 121.91+10.88" 0.45+0.61° 0.0120.01¢ 0.26+0.07* 0.04+0.01
BMI10 114.3148.89° 0.41+0.06° 0.01x0.01¢ 0.23+0.02¢ 0.03+0.01
F-value 12.106™ 9.076™ 24.420™ 17.042° 3.791"

D Refer to Table 1.
? Values are meantS.D.

3 Means with different superscripts within a column are significantly different (p<0.05).

" p<0.05, ™ p<0.01,
NS Not significant.

" p<0.001.
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Fig 2. Sensory evaluation of bokbunja muffin.

A WolAlo} AR

Texture, I5AAME AASFS T
Bzl Bako] QubA RO =B 4 1040.20%, ZTHHE 579+

0.13%, ZA1H}F 0.03+0.01%, Z3]% 0.43£0.04% % VFEFT
EEAL w7e] Eolet FAIE 43 AF Eol= AUl
71l wep A8t FolFom Al vh(p<0.001).
FAE tZ&tol] vlste] Hrhto] B5F A YeRgtoL, Al
g3l FoA Q) Atole YEhA] 3kt wEe] F-3) 9} v
AA 5% A, Aol S7HESE 799 vlA A o] fro]
Ao Fhidhe AEdE BATHp<0.001).

w3 53 pH 5% AdfellA], EEAF 2 7ol
VS5 S S8 A, pHE Hasid o, 214
¢l Zfo]7F Ve THp<0.001).

A 2 wae] A 57 Ao, MR L) 10%
of| A1 18.89+0.48 = 7} WAl UEbskal, thxatoll A 50.92+
1362 714 =4 Vbt A5 () tZ2To] 10.97+0.58
2 7P =skon, BEAF B AUt Als1telE 2% H7brel
1.84+ 03022 71 WA Vet BEA 2 H7bel
7V R BE ARt oA o ® S8 tHp<0.001).
FAL(b)= Bt 2 HUbee] Sl wel frejd o

A= S [<)
2 it (p<0.001). B2k 28-S AR vl =
HArbge] S7tgas Bst PAEE heila, A=

= 7kt

AL textureE 7 AIollA w1 ] 7 Z(hardness)
= thETolA 146.71+7.300.8 78 =4 YEREeH, 10%
of| A= 114.3148.89% 71 WAl velydoh. A 8 37t
Fol T7HETFE Are Ao Z sk tHp<0.001).
w3 ] €2 A(springiness)S 2% F7Fo] 0.78+0.05= 71
= ek om, 10% d7kro] 041+0.062 22} Bt 3
7V Z71gkl ulet AL feola o = 7H4slit)(p<0.001).
&) A (chewiness) ol A& tZ&Te] 0.03£0.01 2 714 =7 |

Table 8. Sensory evaluation of muffin added with bokbunja powder

Sample” Color Flavor Taste Softness Overall acceptability
BM2 4.23+0.82¢ 5.07+0.52¢ 4.93+0.91¢ 5.17+0.38° 4.97+0.89°
BM4 4.63+0.76° 5.33+0.48° 5.37+0.89¢ 5.17+0.46° 5.30+0.70°
BM6 6.00+1.23° 5.83+0.70" 6.43+0.90 6.10+0.92° 6.50£0.94°
BMS 7.20+0.96° 6.87+0.78° 7.13+0.68° 6.33+0.66° 7.03+0.96"
BMI10 6.90+0.71° 6.50+0.73 6.90+0.80% 6.27+0.78" 6.53+0.63"
F-value 62.709™" 40.780"" 39.345™ 23.125™ 33.719™

D Refer to Table 1.
? Values are mean=S.D.
3 Means with different superscripts within a column are

Y7 p<0.05, 7 p<0.01, " p<0.001.

significantly different (p<0.05).
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