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Abstract

Various Bam-dduk were prepared by using two kinds of chestnut flour (dried chestnut, boiled chestnut),
2 types of sugar (sugar and honey), and 3 levels of sugar (10, 20, 30 g), and they were evaluated for sen-
sory quality, texture, moisture, and color. The addition of 10~15% of dried chestnut flour to glutinous rice
flour increased the graininess, moistness, chewiness, and sweetness of Bam-dduk, and the addition of 30~
40% boiled chestnut flour increased the graininess, moistness, and sweetness, depending up on the types
and levels of sugar. The use of 10% dried chestnut flour and 30 m/ of honey gave the highest value of
springiness in Bam-dduk. Gumminess, hardness and chewiness were the highest with 15% dried chestnut
flour and 20 g sugar. Cohesiveness was the strongest at 30% boiled chestmut flour and 10 m!/ honey.
Adhesiveness was most proper when 30 g sugar was added to 10% dried chestnut flour. The use of boiled
chestnut flour gave higher moisture content in Bam-dduk (32.2~41.3%) than the use of dried chestnut
flour (29.6~34.2%). The values of 'L’ (67.43) and b (18.07) were most intensive in Bam-dduk prepared
with 15% dried chestnut and 20 g sugar, and the replacement of 20 g sugar with 30 m!/ of honey gave the
highest ‘a’ value, 2.33.
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Ca, P, Fe, Vit. B, £9] §Hf-8o] o}, Table 1. The samples of Bam-dduk

HHA ALG BT UE A 22 712 I Glutinous T(;hfedﬂ‘;gr Sugar  Honey Salt
of glovt gdviet h2A| 71Fse]) Qej 1 sl gredient rice flowr g GE & SO T

recipeE & 5= ¢l Sample  (®) ()
B A FA = Fa7Rd 381 F9) e urle All 180 20 10 - 2
Al2 180 20 20 - 2

o A—h:,l- o ) o ]_ o] L1
"] c}: "’]’ -g_'_,] C};'— E]?S]'i kigw na"] "\’}.T Al3 180 20 30 _ 2
A, 9 BAE ol 7Pt 2 w1 9] recipe B11 180 20 - 10 2
Fate] Blge] ¥ AL g 72 97} H A B12 180 20 - 20 2
—_ “y
sh=u] 7 2xo] ook, B13 180 20 30 2
A21 170 30 10 - 2
N A22 170 30 20 - 2
Il AlY Y T} uhy A23 170 30 30 - 2
B21 170 30 - 10 2
— bl
1 A8 Nz S T
e dutAlZ FANA FUstdch AE A :
FogrrAle 19969 9YE: Aapalsldw, e Cl11 140 60 10 - 2
ERRAR = M SeET c12 140 60 20 - 2
A7 % FPAbS AT el AldAGe] A C13 140 60 30 - 2
WS, B 5 AFEE, £F2 TR Dg i:g 28 - ;8 :
D - 2
ol o
A A GE A-stdet DI3 140 60 - 30 2
. c21 120 80 10 - 2
2. A g c22 120 80 20 - 2
(D) MEe) Zn) c23 120 80 30 - 2
. D21 120 80 - 10 2
2 ML7 =

C_D ‘}OE H . e s o D22 120 80 - 20 2
FHEE 49 Ao A A HUSEEes D23 120 80 - 30 2

S Jehd =3 A7k 2417 Z9F AR (18°C)9] %
ol AR o KA T 3087 ol of
2 E71E AA F A FA9 1% 4F& Eef HAFHA D E& £ EAA 57171 7] A1
roller mill(Z-]ﬁ 8 inch, t-$-71A])& o]43le] 7|52 & o} 7} 18 cm, A2 12.5 cm, ] 5 cmQl steamo]
who & 24 mesh(PAIAFEA), TZuHA]) Aol Ak E33 5 9}51 Fo] &3 stainless steel A]F-off

@ 37+ He HYTE Z4x ET AEE D2 9E 93|

-85 3<4-¥4)7](high speed grinder: 1-8-5247,
F-d7EA)ell FA F4ll5te] 40 meshA (P AFFAL &

ZubA)ol He. | Washing gllutinous rice ]
O - [__Soaking glutinous rice for 2hrs |
Hhe. # <& (Steaming Cooker: A& 20 cm, Eo] 30 1
cm, stainless steelyol] 2-& 33 o 2717} 1) [ Draining for 30 min__ |
Aakaba 2 A 4087 W F AR A £70E M S"“‘M’
Z] ©}2- roller mill-g- o]-8-3}o] wol 16 mesh(F A A3 l
A, BEA) Aol Ak .
@ sz A et s g
vl o) ) Full 3] = Adlu)] A& A3} Table 13} 7o) l Add sugar or honey
AAstdch. G2l BEILR10%, 15%)9} aHe
W7 LFH(30%, 40%)YE A1, 7] 6l AdeH10 g, 20 g, 30
e F(10ml 20mil, 30 m)e 7+t Arlste] 16 1
mesh Ao A c}e 75 Agich [ Steaming for 30min |
A7) Steamer(AF2+ A " 7]F(AC 220V, 30 A), Fig. 1. A manufacturing process of Bam-dduk.
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rbsha sk BAS TebA AYELZ hrel
A3 19 T Be] A 4% ¥& WHE
Zu% sqch wed 549l AN WEe A
(Color), 37|(Aroma), AH # =(Grain), =3 X
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A % (Sweetness), AubA e g uvlghzgk A x(Overall
acceptability)s3 ©} ™.

(2) 71Aloll €13t Texture

Texture analyser(Stable Micro Systems, Model TA-
XT2, England)3- 0)-£-3}¢] Compression test2 33] u}
3% 2xsle] EGSZ ehAIct.

Sample size 5X5X1cmgl #E-& 13] A A] 2 bite
Z glon] gtatslelgu Joix]E force-time curved
23] TPA(texture profile analysis)ol| 2|} parameterS-
24597}

ANAA BAdoll &8l texture?] WA 849 Ay
A (Hardness), -2-%]4d (Cohesiveness), &% 4 (Springiness),
214 (AdhesivenessyS SA3k3r olxpbal g4ql A
AJ (Gumminess), %4 &4 (Chewinessye- &3} v}. Tex-
ture analyser &% =712 c}-2-3} A}
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Instrumental condition of texture analyser
Sample height 10 mm
Probe D 12.5 mm

L 39.0 mm
Speed 0.3 mm/s
Pre test speed 5.0 mm/s
Post test speed 10.0 mm/s
Trigger type Auto@ 5 g
Distance 4.5 mm
Time 1.00 sec
Compression 30% of sample thickness
Detecting point/second 400
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o] @ W7k AZS) e WEste] ARATE T
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YR A

w22 Color & color difference meter(Model
CR-200, MINOLTA, Japan)E A}-£-5lo L(H %), a(H
AR), bEAX)E 33 ubE sty 1 FALE
veligdel. ol AF2-%l calibration plate® C33
(6774 K: LIGHT SOURCE/Y 94.5, x .3134, y .3205)&
A=isled A3 arct.

4. SAHAE|

7] Akel Texture analysere] =3 AIE ANO-
VAE ol gsielem, 7t AR Aol 4TE Loly
7) $)3] Duncan's Multiple range testel] ]3] p<0.05
FEAAM £ AE5E n Z}E= SAS/
Package & AH&-3}5ic}H?.
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1. B=s2A

FE7HE 200 gof| HE7H(10%, 15%)9F 4L w7t
2(30%, 40%)5 A2 F AdEk(10g 20g, 30 &
(10 m/, 20 m/, 30 m/)2] & =e}sle] o Wy @
T Ate] A= Table 2, 33 2t}
(1) 3HE7HF2| &S a3l vy
Ao v el BEIE 15%F da Adus ¢
ol A =, FELE 10%5 90 9

Aelolu} Fg g 72| Ao)7t A ¢isdel. #
E71E 10% A E E 30 miE 9L o), 15% =
Adrt 10 g5 B Tol Totw YriFgevt 2 & 7
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Table 2. Sensor); characteristics of Bam-dduk supplemented with 10%, 15% dried chestnut flour by different kinds
and amounts of sweetner

Characteristic
Sample
Color Aroma Grain Moistness Chewiness Sweetness Overa!l.
acceptability
All 3.429 4.000° 2.429° 2.286° 3.429° 3.286" 2.714°
Al2 3.143° 4.286° 2.429° 3.000% 3,571 3.857% 2.714°
Al3 3714 4.571° 4.286™ 4.571™ 4.714% 5.143 3.714®
B11 3.429° 3.286 3.714" 4.714* 4.857* 3.857* 4.143%
B12 3.429° 3.429° 4.857" 5.857° 5.286™ 4571* 4.714*
B13 3.857 3.571° 5.857* 6.000° 6.143" 5.143° 5.000°
A21 4429 4.286* 3.286" 3.571~ 3.857> 3.286> 3.286™
A22 4.143* 4.714* 2.857% 3.714™ 4.286™ 4.286™ 4.000™
A23 4.286 4.571* 3.429> 3.857* 4,714 5.429° 3.857
B21 3.714° 4429 3.143% 3,714 4.571™ 3.286™ 3.857"
B22 3.000* 4.286° 3.286™ 4571 4.857% 4.143* 4.714™
B23 2.429* 4.000° 3.286™ 5.143* 5.571* 5.286° 4.857*
F Value 1.18 0.75 3.30%** 5.73%x% 2.50%* 3.81%++ 2.52%*
% 10% dried chestnut flour % 15% dried chestnut flour
All: 10 g sugar ~ B11: 10 m/ honey A21: 10 g sugar  B21: 10 m/ honey
Al2: 20 g sugar  B12: 20 m/ honey A22: 20 g sugar  B22: 20 m/ honey
A13: 30 g sugar  B13: 30 m/ honey A23: 30 g sugar  B23: 30 m/ honey

**p<0.01, ***p<0.001.

Table 3. Sensory characteristics of Bam-dduk supplemented with 30%, 40% boiled chestnut flour by different kinds
and amounts of sweetner

Characteristic
Sample
Color Aroma Grain Moistness Chewiness Sweetness Overa!l_
acceptability
C11 4.143* 4.000° 4.429%* 4.143“ 5.429° 4.143* 4.857
C12 4.143 4.000°* 4.429%* 4.286™ 5.286 5.143* 4.571°
C13 3.000° 3.857° 4.857* 4.857" 5.571° 5.571* 4.429°
D11 3.857° 3.571° 4.286>* 4.571> 5.714° 4.000%* 3.571°
D12 3.571° 3.286" 4.429%* 5.143% 5.857° 5.143* 3.429°
D13 3.000° 3.429° 4.714> 5.714® 5.857" 6.000° 3.429°
C21 3.857 4.286° 3.286%* 3.857¢ 5.571° 4,571 4.000°
c22 4.286° 3.857° 3.857"% 4571 5.571° 5.143% 4714
C23 4.571* 3.857 3.429%f 4.571% 5.571° 5.571* 4.856°
D21 3.857 4.429° 3.286%" 4,571 5.286° 3.429* 4.143*
D22 4.286" 3.857* 5.286™ 5.429™ 5.571* 4,571 4.000°
D23 4.143* 3.714° 6.143" 6.286" 5.572* 5.286™ 3.714*
F Value 0.80 0.86 4.28%%x* 2.28** 0.54 3.82%*x 1.26
% 30% boiled chestnut flour % 40% boiled chestnut flour
C11: 10 g sugar ~ D11: 10 m/ honey C21: 10 g sugar  D21: 10 m/ honey
C12: 20 g sugar D12: 20 m/ honey C22: 20 g sugar D22: 20 m/ honey
C13: 30 g sugar D13: 30 m! honey C23: 30 g sugar D23: 30 m! honey

**p<0.01, ***p <0.001.
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Table 4. Duncan’s multiple range test for mechanical characteristics of Bam-dduk

Springiness Gumminess Cohesiveness Adhesiveness Hardness Chewiness
Al3 0.841* 513.67 0.529* 312.14° 971.17° 432.39°
B13 0.903° 356.29° 0.523" 266.57° 682.17° 321.91°
A22 0.794" 612.00° 0.491° 102.04° 1248.80° 484.84°
B23 0.822% 543.97 0.518" 128.26" 1052.17 448.54°
Cl1 0.865 108.28* 0.546"° 109.94° 198.70° 93.74°
D11 0.838* 91.05* 0.549° 97.93" 165.87 76.45°
Cc23 0.787" 88.65° 0.511° 55.26" 174.00° 70.06°
D21 0.773¢ 80.13° 0.522° 58.04° 153.77° 62.75°
F Value 3.44* 176.22*** 8.24*** 13.02%** 121.22%** 128.46***
A13: 10% dried chestnut flour & 30 g sugar C11: 30% boiled chestnut flour & 10 g sugar
B13: 10% dried chestnut flour & 30 m/ honey D11: 30% boiled chestnut flour & 10 m/ honey
A22: 15% dried chestnut flour & 20 g sugar C23: 40% boiled chestnut flour & 30 g sugar

B23: 15% dried chestnut flour & 30 m!/ honey
*p <0.05, ***p <0.001.

D21
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: 40% boiled chestnut flour & 10 m/ honey
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Table 5. Moisture content of Bam-dduk
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Sample Moisture Content (%)
Glutinous-rice flour 32
dried chestnut flour 6
boiled chestnut flour 59.62

Al3 30.77
B13 29.82
A22 34.15
B23 29.63
C11 38.78
D11 39.62
C23 32.20
D21 41.51

A13: 10% dried chestnut flour & 30 g sugar
B13: 10% dried chestnut flour & 30 m/ honey
A22: 15% dried chestnut flour & 20 g sugar
B23: 15% dried chestnut flour & 30 m/ honey
C11: 30% boiled chestnut flour & 10 g sugar
D11: 30% boiled chestnut flour & 10 m/ honey
C23: 40% boiled chestnut flour & 30 g sugar
D21: 40% boiled chestnut flour & 10 m/ honey

Table 6. Colormeter characteristics of Bam-dduk

Sample L a b
Al3 58.28 0.48 14.99
B13 46.31 1.24 13.18
A22 67.43 1.87 18.07
B23 50.48 233 15.36
C11 53.97 0.41 8.88
D11 54.16 1.39 9.18
C23 4317 . 0.96 6.28
D21 52.34 1.57 9.07

A13: 10% dried chestnut flour & 30 g sugar
B13: 10% dried chestnut flour & 30 m! honey
A23: 15% dried chestnut flour & 20 g sugar
B23: 15% dried chestnut flour & 30 m/ honey
C11: 30% boiled chestnut flour & 10 g sugar
D11: 30% boiled chestnut flour & 10 m/ honey
C23: 40% boiled chestnut flour & 30 g sugar
D21: 40% boiled chestnut flour & 10 m! honey
L: Degree of lightness (white +100 < 0 black)
a: Degree of redness (red +100 — -80 green)

b: Degree of yellowness (yellow +70 < -80 blue)
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