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The Sensory Evaluation of Bread with Added
a-Azuki Bean Powder for Manufacturing
Small Red Bean Bread by Balanced Incomplete Block Design

Kwang-Jin Koh
Department of Tourism Hotel Culinary Art, Che-ju Junior College

ABSTRACT

This study was prepared to optimize a-azuki bean powder content by sensory evaluation method
when manufacturing bread with added a-azuki bean powder. These sensory characteristics were
designed to investigate sensory evaluation about appearance, color, texture, taste and overall ac-
ceptability of small red bean bread by balanced incomplete block design.

According to evaluated mean of adjusted treatments, appearance was represented high value in
bread with added 3% and 6% a-azuki bean powder than bread without a-azuki bean powder. Bread
without a-azuki bean powder was revealed maximum sensory score value of color among whole
treatments and bread with added 6% a-azuki bean powder was revealed second highest sensory value,
As a-azuki bean powder content increased, sensory score of texture, taste and overall acceptability
increased, and bread added 12% a-azuki bean powder revealed maximum sensory score.

On the results of this research about sensory characteristics for manufacturing bread with added «
-azuki bean powder, bread with added a-azuki bean powder was considered optimum when 12% a
-azuki bean powder was added wheat flour because of highest score of texture, taste and overall ac-
zeptability in spite of lower score of appearance and color.

Key words: Sensory evaluation, a-azuki bean powder, Bread, Balanced incomplete block design.
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Table 1. Treatment number according to indepen- # 3HH o) 37 o) Al BB A AL 1080 HA S
_ dent variables . - Aol yregl s 5w stal Algel o, o
Trea:- Independent variables 7k, 22z ouk @ 2gE ax g US 22 9%
' - i i Z] o oy = L= 7]l o
ment Wheat flour(%) — a-Azuki b:an A Aol ojste] GEMEE stuTh of of HAS
No. powder (%) qAEEA| ore Al 8 AAlsle] 2@ @ A7
1 100 - 0 o] NEw AAA nHsEE uy 0}21 ow, Alg
2 97 - 3 ol frol e 5% Frel g el Al i folR 47
3 94 - 6 o
4 o1 _ 9 (least significant difference test) 2.5 2&*}6‘}9}
5 88 - 12 .
6 85 - 15
1 merenerreneninan Geuerenrereeaanans — 9
Table 2. Formulation of control bread(Treatment 7} Lo} HXo|t} Y ETH
No. 1)
Inpredlents Weight(g) [[] Zx} 3&' &
Patent flour 300
Sugar 24 2w A2E A Bk Brhge) A4ss
S:;tter 2({ AYst7) sk, o B7hE WIS wdelate Az
)
City milk 150 3 Awhol EAS 1099 W FHA 2ol #EE
Yeast(pressed cake) 12 Boin] ey wal Friek ofw, ME, 223),
Egg (whole) 15 ob o F3H vEno] dist eEE S AN T
Water 25
Toztal 553 g

Table 4. Balanced incomplete block design for 6
treatments in blocks of 10 units

Al g &ted Table 3¢ ViERH AT T S T T T e

Rephcatlon';
Block - —— o
2.5 BN It T — - . S
Fhi gobol ol @ 2w Alzel HA3tE 9stel ! ' 2 >
a;ﬂ-7}_‘il::'_ %L%I:% 4‘3]3],0:1 z-"Z‘(’Sl /5hml- 67+ & i i j :
Table 49+ o] #& ¥ E2Hv] H2{% (balanced in- 4 1 3 6
complete block method)®ol] 2]¢k © ]-/\]5. AARS] 5 1 4 5
ARz doll webs IEPARE AAEh 6 2 3 4
Ayl FAe AFHEH HRsdrD 1, 2 ’ : ; ;
sl b Zoll ] EElo] A AR w Aol ;’ 4 ; .
ek s et Felel A g kA Fdol 10 4 5 6
sl S 4dos F 1099 gl sl lr)wE;(.h (.(,11 consists of treatment number, -
Table 3. Prommatmn cornposmon of a- Azuk1 bean powder
Moisture Crude Crude Crude Carbohydrate (%)
(%) ash fat protein Soluble nitrogen Crude
(%) (%) (%) free extract flber

a- Azukl bean powder 11.87 3.50 0.62 219 58.37 3 74
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Table 5. Sensory score of appearance, coior, texture, taste and overall acceptability for 6 treatments in
blocks of 10 units

Replications

Treatment No. Senory items I - i I Block total
1 AP 62 49 53 164
CO 71 54 50 175
TX 47 56 58 161
TS 52 54 67 173
OA 54 55 63 172
2 AP 62 62 47 171
CO 65 55 61 181
TX 55 47 65 167
TS 51 61 67 179
0OA 58 55 63 176
3 AP 49 58 59 166
CO 56 56 56 168
TX 54 51 60 165
TS 54 48 63 165
0OA 51 50 59 160
4 AP 45 68 45 158
CO 51 65 54 170
TX 44 54 62 160
TS 47 52 54 153
OA 45 63 55 163
5 AP 42 51 55 148
CO 54 52 52 158
TX 46 53 65 164
TS 43 63 66 172
OA 42 58 63 163
6 AP 43 56 52 151
CO 40 56 48 144
TX 46 52 56 154
TS 51 56 61 168
OA 47 52 57 156
7 AP 45 52 67 164
CO 47 50 56 153
TX 49 48 71 168
TS 54 52 65 171
OA 45 50 69 164
8 AP 66 47 51 164
CO 62 45 47 154
X 49 52 53 154
TS 49 53 58 160

OA 55 46 52 153

9 AP 71 30 44 145
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Table 5. Continued
Replications
Treatment No. Senory items - Block total
I i m
9 CO 67 43 46 156
TX 47 60 58 165
TS 48 60 58 166
OA 56 53 54 163
10 AP 54 56 39 149
CO 58 59 46 163
TX 53 59 56 168
TS 55 65 60 180
OA 56 63 49 168
Grand Total AP 1,580
CO 1,622
X 1,626
TS 1,687
OA 1,638
1) AC : appearance, CO : color, TX : texture, TS : taste, OA : overall acceptability
A= Table 58} v}, B; = blocks sum including ith treatment
Table 6 Table 59 tle|E1 & SAEA s 4 Q=kT — Bi= 3T — B;
B goltl o7l A A BYIHTSS), £ 3 W= (t-k)T - t—1)B, + (k—1)G
W EH(SS), Mel HEHSS g ) B 23 BEH
(SSe) & oheh el Axtel olshe] &3t 7 Al A2l WL EAN F4E AR
olate] M7 Y FAA () E Ha w3 243
TSS = T G? 3l Axbi= Table 73 #od, ojuf £U3 FA5
==Y A A w2l ME 5% FEdlA felH 2ol
B? G?
SSB — Zz__lz_ — El:{, 7]' 3121‘:}_ — )
ozl My HFe FY(ude A&k FYA
(t-1)LQ" dge trgel Aol els) Arkarlt
SSTunadJ ktr(k 1) 10 - = - A -
SSe = TSS—SSg—SSrunadi. ~
£ g o W= T + aW
R W Aol Mo 75 ohe st 2t _ (b—1)(E,—
L B ae C2 SR = . =
I £ Bag iz € “ = Uk=1 (b~ DEvt (t—k) (b—DE.
t = number of treatments (6)
k == number of units per block (3) C W= (-l T-(t-DB+k-1G
b == number of blocks (10) 2k(E.)
o L. LSDggs = tisu —
r = number of replications (5) ta
A == repeated number of same two treatments
within one block (2) olxtel A7 B u) o ¥IFE H7HH, 3, 6, 9,
Ti =i th treatment sum 12, 15%)& gelste] Axd g2 o5 PA
G = grand total Z 3} Table 77} Fig, 1914 B+ nio} go| 4@
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Table 6. Analysis of variance of appearance, color texture, taste and overall acceptability

d.f s.8. m.s
Blocks (b—1) .9 SSk ) AP 246.7 Ey : AP 27.4
CO 383.9 CO 42.7
TX 82.8 TX 9.2
TS 204.0 TS 22.7
OA 142.5 OA 15.8
Treatments (t—1) 15 SStunag. AP 845.1
(unadj.) CO 429.4
TX 861.9
TS 861.7
OA 583.7
Intra-block (tr—t—b+1):15 SSe N AP 1478.9 E. . AP 98.6
error CO 770.6 CO 51.4
TX 272.1 TX 18.1
TS 175.7 TS 11.7
OA 465.2 0OA 31.0
Total (tr—1) 129 TSS 4 AP 2570.7
CO 1583.9
TX 1216.8
TS 1241.4
OA 1191 4

1) AC ; appearance, CO : color, TX ; texture, TS : taste, OA ; overall acceptability

Table 7. Mean of adjusted treatments for appearance, color, texture, taste and overall acceptability of

samples
¥’I‘reatment a-Azuki bean Mean of adjusted treatments (U, /1) N
No. powder Appearance Color Texture Taste Qverall
content (%) acceptability
1 0 54.94¢ 59. 78L 00. 46%° 48.67° 52.00%
2 3 56.564% 51.65% 49.76° 53.23° 52,207
3 6 56.20% 59.31¢ 51.09% 51.41° 53.38%«
4 9 50.77%% 52,0625 54.15¢ 59.26¢ 53.76%4
5 12 49,32%° 52. 007 61.79* 64.85° 61.38°
6 15 48.20° 51 14'”‘ 57.95° 59.97¢ 54.88

1) same letter means no significant difference (p<0.05) by least 51gmf1cant difference test

«BIFE 3%9) 6%% WoVE Aelwrh BH EAZFE @ BIHE 12% A7E 4 uke] 61.799]
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Azuki bean content(%)

Fig. 1. Mean of adjusted sensory score about ap-
pearance, color, texture, taste and overall
acceptability according to a-azuki bean con-
tent
(%=— ¥ appearance, O— O color, [J- -
[] texture, &--A taste, @@ overall ac-
ceptability)
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