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Table 1. General characteristics of subjects (N=546)
Variables N(%)
Male 214(39.2)
Gender
Female 332(60.8)
Below 19 0(0.0)
20-29 269(49.3)
Age 30-39 157(28.8)
40-49 89(16.3)
Above 50 31(5.6)
Below high school 116(21.2)
Education level College students 112(20.5)
Above under graduates 318(58.2)
Student 112(20.5)
Housewife 108(19.8)
Occupation
Employee 258(47.3)
Unemployed 68(12.5)




2) AFREY A2qH 2 A3
(D) AFRIYES HolE AP HE olf
Fig1& AFRS sojit 498 2Ae Asolrh, 44 $94 % o)
$0) AFET50%)0] AFRRS Holn FHo] gt Ao vehi,
] Non

experenced
25%

O Experienced
75%

Fig. 1. Experience of eating a Jeju—barley bread.
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Table 2. Reasons of eating Jeju—barley bread N(%)

Substitute Eating Traditio No
Health . 9
for between -nal  specific Total(%) X
foods
breakfast meals food reason

Education level

Below high
0(0.0) 9(9.8) 33(35.9) 6(6.5) 44(47.8) 92(100.0)
school
29.935
College
0(0.0) 3(2.7) 22(19.6) 11(9.8) 76(67.9) 112(100.0) <0.001
students
Above under
3(1.4) 22(10.8) 73(35.8) 15(7.4) 91(44.6) 204(100.0)
graduates
Total(%) 3(0.7) 34(8.3) 128(31.4) 32(7.8) 211(51.8) 408(100.0)
Age(yrs)
20-29
0(0.0) 9(5.4) 40(23.8) 23(13.7) 96(57.1) 168(100.0)
30-39 0(0.0)  10(8.1) 43(34.7) 3(2.4) 68(54.8) 124(100.0) 113.166
P<0.001
40-49 0(0.0) 3(3.5) 36(41.9 6(7.0) 41(47.6) 86(100.0)
Above 50 3(10.0) 12(40.0)  9(30.0) 0(0.0) 6(20.0) 20(100.0)
Total(%) 3(0.7) 34(8.3) 128(31.4) 32(7.8) 211(51.8) 408(100.0)
Occupation
Student
0(0.0) 3(2.7) 23(20.3) 11(9.7) 76(67.3) 113(100.0)
Housewife 3(4.4) 7(10.1) 33(47.8) 3(4.4) 23(33.3) 69(100.0) 49.763
P<0.001

Employee 0(0.0) 18(9.6)  56(29.9) 15(8.0)  98(52.5) 187(100.0)

Unemployed  0(0.0) 6(15.4) 16(41.0) 3(7.7)  14(35.9) 39(100.0)

Total(%) 3(0.7) 34(8.3) 128(31.4) 32(7.8) 211(51.8) 408(100.0)
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Table 3. Opinions on the taste, size and, shape of Jeju—barley bread

according to age

N(%)

20-29 30-39 40-49 Above 50 Total(%) X

Taste
Good 66(38.6) 75(61.0) 28(33.7)  24(77.4) 193(47.3)
Not bad 36(21.0) 21(17.1) 27(32.6) 3(9.7) 87(21.3) 65.896
Need of P<0.001
improvement 69(40.4) 27(21.9) 28(33.7) 4(12.9) 128(31.4)
for marketing
Total(%) 171(100.0) 123(100.0) 83(100.0) 31(100.0) 408(100.0)
Size
Large 63(36.8) 42(34.2) 27(32.5) 14(45.2) 146(35.8)
Small 9(5.3) 3(2.4) 3(3.6) 3(9.6) 18(4.4) 30.112
Appropriate 85(49.7) 69(56.1)  53(63.9) 14(45.2) 221(54.2) P<0.001
Indifferent 14(8.2) 9(7.3) 0(0.0) 0(0.0) 23(5.6)
Total(%) 171(100.0) 123(100.0) 83(100.0) 31(100.0) 408(100.0)
Shape
Familiar 70(40.9) 78(63.4) 32(38.6) 16(51.6) 198(48.5)
Ackward 000.0) 7(5.7) 0(0.0) 000.0) 79(1.7)

36.383
Needs of improve P<0.01

-ment for

competitiveness

101(59.1) 38(30.9) 51(61.4) 15(48.4)  203(49.8)

Total(%)

171(100.0) 123(100.0) 83(100.0) 31(100.0) 408(100.0)
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Table 4. Experience of purchasing Jeju—barley bread according to

age and occupation N(%)
Yes No Indifferent  Total(%) X2
Age(yrs)
20-29
97(36.1) 160(59.4) 12(4.5) 269(100.0)
30-39 93(59.2)  60(38.2) 4(2.6) 157(100.0) ~ ©3:501
P<0.001
40-49 63(70.8) 26(29.2) 0(0.0) 89(100.0)
Above 50 20(64.5) 11(35.5) 0(0.0) 31(100.0)
Total(%) 273(50.0) 257(47.1) 16(2.9) 546(100.0)

Occupation

Student

32(28.6) 70(62.5) 10(8.9) 112(100.0)
Housewife 79(73.1) 29(26.9) 0(0.0) 108(100.0) 47.316
Employee 123(47.7)  130(50.4) 5(1.9) 258(100.0) P<0.001
Unemployed 39(57.4) 28(41.2) 1(1.4) 68(100.0)
Total(%) 273(50.0) 257(47.1) 16(2.9) 546(100.0)

2413 (21.7%) 7Yt vlEo] =A YElge=A 3k 37], Eofol] st

SHT A S SR olF flol(31.3%) AFrAYE THA L,
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Table 5. Reasons for purchasing Jeju—barley bread according to

age and occupation N(%)
No . Tradi-
Health .. Delicious . 9
specific Present tional Total(%) X
foods -ness
reason food
Age(yrs)
20-29 22(19.6) 25(22.3) 35(31.3) 15(13.4) 15(13.4) 112(100.0)
30-39 28(33.7) 5(6.0) 11(13.3) 21(25.3) 18(21.7) 83(100.0) 50.938
40-49 2138.2)  00.0) 7027 8146 19345 55(100.0) | 0001

Above 50 16(69.6)  0(0.0)  4(17.4) 000.0)  3(13.0) 23(100.0)

Total(%) 87(31.9) 30(11.0) 57(20.9) 44(16.1) 55(20.1) 273(100.0)

Occupation

Student 6(12.5) 15(31.3) 8(16.6) 7(14.6) 12(25.0) 48(100.0)

Housewife 33(42.8) 8(10.4) 18(23.4) 8(10.4) 10(13.0) 77(100.0) 38.019
P<0.001

Employee 37(34.5) 2(1.9) 22(20.6) 19(17.8) 27(25.2) 107(100.0)

Inoccupation 11(26.8) 5(12.2)  9(22.0) 10(24.4) 6(14.6) 41(100.0)

Total(%) 87(31.9) 30(11.0) 57(20.9) 44(16.1) 55(20.1) 273(100.0)
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Table 6. Where respondents buy Jeju-barley bread according to

age and occupation N(%)
Traditio— .
Airport Market 2
Bakery nal food Others Total(%) X
shop place
store
Age(yrs)
20-29 53(64.6) 20(24.4) 3(3.6) 0(0.0) 6(7.4) 82(100.0)
30-39 50(53.8) 30(32.8) 7(7.4)  4(4.3) 2(2.2) 93(100.0) 93 g5g
40-49 21(31.3) 26(38.8) 6(9.0) 14(20.9) 0(0.0)0 67(100.0) P<0.01
Above 50 10(32.3) 3(9.7) 0(0.0) 189(58.0) 0(0.0) 31(100.0)

Total(%) 134(49.1) 79(28.1) 16(5.9) 36(13.2) 8(2.9) 273(100.0)




Occupation

Student 927(90.0)  3(10.0) 0(0.0) 0(0.0) 000.0)  30(100.0)
Housewife  44(50.0) 19(21.6) 6(6.8) 13(14.8) 6(6.8)  88(100.0) 4=
Employee 54(47.0) 51(44.3) 7(6.1) 3(2.6) 0(0.0) 115(100.0) ©<0-001

Unemployed 9(22.5) 6(15.0) 3(7.5) 20(50.0) 2(5.0) 40(100.0)

Total(%) 134(49.1) 79(28.1) 16(5.9) 36(13.2) 8(2.9) 273(100.0)
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Fig. 2. Willingness to present Jeju-barley bread as a gift to
others.
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Fig. 3. Reasons for unattractive feeling on Jeju-barley bread.
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Table 7. Competitiveness of Jeju—barley bread in the market

Competitiveness N(%)
Yes 162(29.7)
No 224(41.0)
So and so 160(29.3)
Total(%) 546(100.0)
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Table 8. Suggestions on further improvements of Jeju—barley bread
with different flavor, color, taste, size and shape available by adding
new material

Opinion N (%)
Need of improvement for better
.. 352(64.5)
competitiveness
No need of improvement by the other
) . .. .. 30 (5.5)
view of keeping traditional food in itself
Not desirable but further improvement is
) 53 (9.7)
not required
No idea 62(11.4)
Indifferent 49 (9.0)
Total(%) 546(100.0)




D A=E

R

F AN, mahe

AR

(

), B 7pE

F7194) el A

ol

}, 30mmHgo]3

°

(57)¥ 418, Model FD-5505P) chambere] ¥il -407C ©]

I(-18+1TC)el =

=
]

Aae Y

=
E=

ki3

A <]

ANEE
—=

gttt Aol

BEE

i
R

To
Gl

=] 255

2) Nz d

15th ed,,

AOACHH (Methods of analysis,

Kjeldahl system(Vision Co.,

o
=

: DNP-1500, USA)

Model

Fibertec(VELP

KX
=

SX-6, Swisse)

Model

: FIWE 3, Italy)ell ¢]3t

Scientifica, Model



3) T&stE A AFRAY Az
(D AFrzge] 712 2 AYE
19999 = AFE=go]l F=HE AFaF7NE S Sl TEH AFH

grgo] A= 99 AT 22y A A7,1999)¢l

|t
£
=
i
oo

= 714 Fig. 49} 22 A om AFRWS Axslar, Bejwe] 7] 2wl

e Table 99} 7t}

=3 o]2E, 4w, A%, B.P, B.S, o7k, JHFAS] AR Z]EA

A S, A AR BEbE) 300 B BB

-

ol &S 4%, 5%, 6% Hrlste]l FAEAS HuEdt vE

1=

e

StAlN A H7berRa, dEEibErE e Belwe] wigte Table 10

9 =ANTE A

=3 o] 2E, 4w, A%, B.P, B.S, wtol7t, JHFAS] AR ]EA



Fok sLdA sklar, AA 7HF 300g o gk HA7FES] WSS 2%, 3%,
4%% ®ed Az Al FrRste] FES5AE vasigivh sapbEs Ead

AlA A7FsaL, SAE AL Bk wewe] W Table 113 2ok

X590 FRE o] 85.3%, A d R o] 14.7%0)B 2 HA| 7FF 300ge] th

17h7-9k wel7bo] ol EAIZAL, H7ts|of 4

o
N
1o,
k]
oftt
Hu:

[o
mlj

=9 ¢ HAF9 FEdRs dd § Atstol At Yeast, 2w, A

Table 9. Standard formula for Jeju—barley bread

unit © g(%)
Barley Marga Improving
Flour Water Sugar , Yeast Salt B.P B.S
powder —-rine agent

210(36.8) 90(15.8) 185(32.4) 45(7.9) 15(2.6) 12(2.1) 5(0.9) 4(0.7) 3(0.5  2(0.3)

B.P. : Baking Powder, B.S. : Baking Soda



Sieving & Scaling

| Add barley powder

Blending

| Add water, yeast, salt, baking powder

Mixing

! 1 min 30 sec(106 rpm), 5 min.(196 rpm)

The first fermentation at 26°C for 30 min.

l

Dividing (35g)

! 5 min. bench time

Rounding & Make—-up

l

The second fermentation at 37C for 25 min.

Steaming for 8 min.

|l Cooling 30 min.

Jeju—barley bread

Fig. 4. Preparation for Jeju-barley bread.



Table 10. Ratio of pumpkin powder for Jeju-barley bread

unit : g(%)

Flour Barley powder | Pumpkin powder Total(%)
202.0(67.3) 86.0(28.7) 12.0(4.0) 300.0(100.0)
200.0(66.7) 85.0(28.3) 15.0(5.0) 300.0(100.0)
198.0(66.0) 84.0(28.0) 18.0(6.0) 300.0(100.0)

Table 11. Ratio of green tea powder for Jeju-barley bread

unit : g(%)

Flour Barley powder | Green tea powder Total(%)
206.0(68.7) 88.0(29.3) 6.0(2.0) 300.0(100.0)
204.0(68.0) 87.0(29.0) 9.0(3.0) 300.0(100.0)
202.0(67.3) 86.0(28.7) 12.0(4.0) 300.0(100.0)

Table 12. Ratio of arrowroot juice for Jeju—-barley bread

Barle
Flour(g) 4
powder(g)

Arrowroot juice

Total(%)

Water(ml)

Solid(g) Water(ml)

Solid(g) Water(ml)

201.0(67.0) 87.0(29.0)

200.8(66.9) 86.1(28.7)

199.8(66.6) 85.7(28.6)

37.0(20.0)

18.5(10.0)

0.0(0.0)

12.0(4.0) 148.0(80.0)300.0(100.0) 185.0(100.0)

13.1(4.4) 166.5(90.0)300.0(100.0) 185.0(100.0)

14.5(4.8) 185(100.0) [300.0(100.0) 185.0(100.0)
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Table 13. Sensory scales used for the evaluation of Jeju—barley
bread
Characteristics Scale
Color 1 very poor < 5! very good
Springiness 1 : very poor < 5 ! very good
Hardness 1 : very poor < 5 ! very good
Chewiness 1 : very poor < 5! very good
Moistness 1 very poor < 5 ! very good
Flavor 1 very poor < 5 ! very good
Overall quality 1 very poor < 5 ! very good
BE AEe 33 o] whESa, AFolA 42 EE dataw SPSS/PC
o] g3l EAAYsIG o, ANOVAS Duncan's multiple

Program<



range test® Al27F] F9A S 53R THP<0.05).

2) 71A1A <l texture EA

AFRe L moldoll A AW lemFAZ Zet FAFAAA 2cm 24 &

2 2 A B2 AFE3S T Rheometer(Rheotech, RT-3005D. Japan)E ©]

£3}lo]  compression test® hardness, cohesiveness, springiness,

chewinessS =A3l9on = %71 Table 149 72t}

Table 14. Conditions of rheometer for Jeju—barley bead

Parameter Condition
Sample height 10.0mm
Sample diameter 20.0mm
Table speed 30 cm/min
Compression 50%
Load head bkg
Hold space 10.0mm
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density) =

ml AEsa2 520 nmolAd &3 %=(0.D.:optical
Maltose(Sigma Co. Ci132H22011H20) 52.6 mg—% %O]%Zﬁﬂ %04 50 ml=
S 77} 0. 0.05, 0.1, 0.15, 0.2,

)
g 9ol

= Q0o
T':%ﬁ

=

3t 1 mg/mlE HE9on,
0.25, 0.3, 0.4, 0.5, 0.6 mlE #3| Somogyi-NelsonHo. 2 3%

> Fig.5¢F 2t}

AL maltose FxHAL

=

0.D 0.6

0.5

y =1.0474x +0.0155
R? = 0.9999
0.4

0.3

0.2

0.1
0.6

0.3 0.4 0.5
Mg maltose /ml digestives

0.2

Fig. 5. Calibration curve of maltose standard solution.
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Table 15. Composition of ingredients of Jeju—barley bread (%)
Ingredient Moisture oy Ash Fat  Protein Fiber

—drate

Flour 14.4 71.6 0.5 0.9 12.4 0.2
Barley powder 10.3 63.1 10.1 2.1 12.4 2.0
Green tea powder 5.1 52.2 6.5 5.1 23.1 8.0
Pumpkin powder 10.6 67.8 11.7 1.0 7.9 1.0
Arrowroot juice 87.3 11.6 0.3 0.1 0.2 0.5
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Table 16. Sensory characteristics of Jeju—barley bread with pumpkin

powder
Level of pumpkin powder(%)
Characteristics 0 4 5 6 F—value
Color 2.75" 3.45° 3.80° 3.45"°  3.836°
Texture
Springiness 3.60° 3.30° 3.60° 2.60 5.581"
Hardness 3.05% 3.60° 3.55" 2,95 2,682
Chewiness 2.90" 3.75° 3.45"  2.70° 47827
Moistness 3.65% 3.50% 4.50° 3.20°  2.445
Flavor 2.95¢ 3.35" 4.05°  3.80™  5.494"
Overall quality 3.15" 3.60° 4.25° 3.05"  7.828"

*p<0.05 =*xp<0.01
ab¢ Different superscripts in the same row are significantly different

by at p<0.05 by Duncan's multiple range test.



overall quality  springiness

" hardness

maoistness chewiness

Fig. 6. Sensory characteristics of Jeju—barley bread with
different ratio of addtion of pumpkin powder. ( ll—Hll ; 0%,
@ ;1% A A ;5 @@ ; 6% )
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Table 17. Hardness of Jeju—-barley bread with pumpkin powder
according to its amount and storage period

day t10(%) 0 4 5 6 F-value
1 €110.47*  ©93.99° €92.77? €45.78> 13.860™
3 #165.91* P183.01% $180.60°  ©90.80" 10.472*
5 68.67 $187.99 B176.90  P162.92  0.735".
7 A915.45"  £4324.71° £300.90° "213.62° 16.928"
F-value 17.325"  35.753"  53.624™  38.148"

N.S. @ not significant *p<0.05 =*xp<0.01

Means with the same letter are not significantly different.

1) a,b,c means Duncan's multiple range test for [Jeju-barley bread.
addition amounts(row).

2) AB,C means Duncan's multiple range test for [Jeju-barley bread,

period of storage (column).

50

1 3 5 7
Storage period [day)
Fig. 7. Tendency to hardness of Jeju-barley bread with pumpkin

powder according to its amount and storage period. ( M ; 0%,
& ; 1% A-A ;5% @ -@; 6% )
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Table 18. Cohesiveness of Jeju—barley bread with pumpkin powder
according to its amount and storage period

day t10(%) 0 4 5 6 F-value
1 A8.98°  “13.31° £10.83"  #24.60° 31.728"
3 B7.14% B5.21° B6.56° Bg.38? 9.762"
5 ©5.96 B5.28 BC5.93 ©6.04 0.952M
7 P4.49 B4.62 ©4.96 “4.66 1.576™,
F-value 30.500”  15.054™  30.163" 215.765"

N.S. @ not significant *p<0.05 =*xp,0.01

Means with the same letter are not significantly different.

1) a,b,c means Duncan's multiple range test for [Jeju—barley bread,
addition amounts(row).

2) A,B,C means Duncan's multiple range test for [Jeju-barley bread,

period of storage(column).

il
o~
-

Cohesivenessierg)
s @

£h
1

o

Storage period (day)

Fig. 8. Tendency to cohesiveness of Jeju—barley bread with pumpkin
powder according to its amount and storage period. ( I ; 0%,
o ; 1%, A-A ;5 @@ ; 6% )
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Table 19. Springiness of Jeju—barley bread with pumpkin powder
according to its amount and storage period

day t10(%) 0 4 5 6 F-value
1 210720 %9.06% A8.05% A754>  13.7167
3 B7.93° B5.25° B6.17° B5.89° 3.865°
5 BC7.19° B5.71° B5.61° B5.52°  14.002%
7 ¢6.29? B5.52° B5.15° B5.12° 4.896"
F-value 15.310"  22.863"  30.823"  21.579"

+p<0.05 **P<0.01

Means with the same letter are not significantly different.

1) a,b,c means Duncan's multiple range test for [Jeju—barley bread,
addition amounts(row).

2) A,B,C means Duncan's multiple range test for [Jeju-barley bread,

period of storage(column).

1

10 -

Springensss(seac)

Storage period [day)

Fig. 9. Tendency to springiness of Jeju—barley bread with pumpkin
powder according to its amount and storage period. ( M ; 0%,
o ;1% A-A ;5 @ -@; 6% )
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Table 20. Chewiness of Jeju—barley bread with pumpkin powder
according to its amount and storage period

day t10(%) 0 4 5 6 F-value
1 210722.55° #18914.01% #17499.79* #12722.79" 2.478"
3 88794.35 P9116.17 P8778.33 PB8492.56 0.129™%.
5 B6421.99° P8720.30* P8154.47% PB6432.81° 7.113"
7 B5811.14"> P7778.84* B7754.04* P6283.05%" 4.035"
F-value 8.909"  66.534"  10.570™ 16.851"

N.S. @ not significant *p<0.05 =*xp<0.01
Means with the same letter are not significantly different.
1) a,b,c means Duncan's multiple range test for [Jeju—barley bread,

addition amounts(row).
2) A,B,C means Duncan's multiple range test for [Jeju-barley bread,

period of storage(column).

{unit : 1000)

Chewiness

Storage period {day)

Fig. 10. Tendency to chewiness of Jeju-barley bread with pumpkin
powder according to its amount and storage period. ( M ; 0%,
*—® ; 1% A-A ;5% @@ ; 6% )
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Table 21. Correlation coefficients between sensory and mechanical
characteristics of Jeju—barley bread adding pumpkin powder.

Sensory . o )
Hardness Moistness Springiness Chewiness

Mechanica
Hardness 0.534 -0.091 -0.407 0.006
Cohesiveness -0.473 0.204 0.416 0.075
Springiness -0.473 0.024 -0.263 0.041
Chewiness 0.354 -0.178 -0.378 -0.100
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Table 22. PB-amylase digestibility of pumpkin-barley bread with

different addition ratio and storage period

mg maltose/ml digestives

day t10(%) 0 4 5 6 F-value

1 20.64% 40.45° 40.36¢ 20.36°  532.184™

3 50.33° 50.362 20.36° 40.362 10.300"

5 50.31° 50.362 50.35% 40.35¢ 11.723™

7 €0.26° €0.34% €0.34% 50.29¢ 93.703"
F-value 666.382" 292.146" 23.529™  58.992"

*p<0.05 **p<0.01

Means with the same letter are not significantly different.

1) a,b,c means Duncan's multiple range test for

addition amounts(row).

2) A,B,C means Duncan's multiple range test for

period of storage (column).
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Fig. 11. B—-amylase digestibility of Pumpkin—-barley bread according
to storage period. ( l—M ; 0%, —@ ; 4%, A-—-A ; 5%, @---© ;

6% )
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Table 23. Sensory characteristics of green tea—barley bread according

to powder level

Characteristics Green tea powder(?%)
0 2 3 4 F-value
Color 2.70° 3.20"  3.95° 344"  6.367"
Texture
Springiness 3.10° 3.95" 4.05° 2.89°¢ 3165
Hardness 3.00 4.00* 3.40% 2.78¢ 5.520™
Chewiness 3.05" 3.35" 4.25° 2.89" 8.219™
Moistness 3.35" 4.25° 3.70° 2.33°  14.4327
Flavor 2.60" 3.20"  3.56 311" 3.679
Overall quality 2.95° 4.05° 4.00° 933P 19.749"

*p<0.05 *xp<0.01
a.b.c

Different superscripts in the same row are significantly different by at

p<0.05 by Duncan's multiple range test.

i

SRS AR neEwel WA 2 wad o dzHdn. A% g

u:

o M x27EFE AR Bepgo] wakE H7ehA @2 Bl HlE

Z}9] tannin©]Y caffein 5©°] AU A &% o] Yoz WL ukyl =1k

TR R SAbROL ArkE B o Felsts o ey, Au



AL Aste ®3 Saprbert Avke we ¥ Hdeshe dde molth

springiness

" hardness

malstness chewiness

Fig. 12. Sensory characteristics of Jeju—barley bread with
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Table 24. Hardness of Jeju—barley bread with green tea powder
according to its amount and storage period

day tio(%) 0 2 3 4 F-value

1 €110.47°  P117.63™ ©131.28% ©158.69°  2.444N>

3 $165.91°  ©189.82% 204,47 B209.967 2.198N>

5 B168.67° P227.66° P232.54%  P247.80° 5.376"

7 8915.45°  #281.98" #340.58" "393.68" 16.846™
F-value 17.325"  66.113"  48.515" 16.944™

N.S. @ not significant *p<0.05 =*xP<0.01

Means with the same letter are not significantly different.

1) a,b,c means Duncan's multiple range test for [Jeju—barley bread,
addition amounts(row).

2) A,B,C means Duncan's multiple range test for [Jeju-barley bread,

period of storage(column).
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Fig. 13. Tendency to hardness of Jeju-barley bread with green tea
powder according to its amount and storage period. ( M ; 0%, A--
A;2% € ;3% @@ ; 5% )
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Table 25. Cohesiveness of Jeju—barley bread with green tea powder
according to its amount and storage period

day ti0(%) 0 2 3 4 F-value
1 A8.98% £9.98? A7 78k 26.90° 8.013™
3 B7.14 B6.52 B6.14 56.35 1.659™%
5 “5.96 “5.53 B5.66 B5.74 1.555™%
7 P4 49° 5.08° By 742 €4.04° 5.406°
F-value 30.500"  19.646"  7.009"  106.594"

N.S. @ not significant *p<0.05 =*xp<0.01

Means with the same letter are not significantly different.

1) a,b,c means Duncan's multiple range test for [Jeju—barley bread,
addition amounts(row).

2) A,B,C means Duncan's multiple range test for [Jeju-barley bread,

period of storage(column).
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Fig. 14. Tendency to cohesiveness of Jeju—barley bread with green
tea powder according to its amount and storage period. ( l—H ; 0%,
A-A; 2% & ; 3% @@ ; 5% )
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Table 26. Springiness of Jeju—barley bread with green tea powder
according to its amount and storage period

W 0 2 3 4 F-value

1 #10.72° A11.31° 4g8.88" A8.71° 9.138"™
3 57.93 58.37 48.17 48.01 1.030*
5 Be7.19 ©7.26 B7.16 B7.11 1.124N%
7 €6.29% €6.74° €6.25" €6.15" 3.140"

F-value 15.3107  104.245"  16.556™ 30.369™

N.S.: not significant #*p<0.05 =**p<0.01

Means with the same letter are not significantly different.

1) a,b,c means Duncan's multiple range test for [Jeju—barley bread,
addition amounts(row).

2) A,B,C means Duncan's multiple range test for [Jeju-barley bread,

period of storage(column).
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Fig. 15. Tendency to springiness of Jeju-barley bread with green
tea powder according to its amount and storage period. ( Il—H

; 0%, A-A ;2% ® @ ;3% @@ ; 5% )
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Table 27. Chewiness of Jeju-barley bread with green tea powder
according to its amount and storage period

day atio@) 0 2 3 4 F-value

1 210772.55 *10348.80 “10888.48 *12741.03 3.053"*

3 B8794.35 "P9321.64 "P9307.92 ®10205.79 0.857"*

5 “6121.99" P8066.36* ©8946.33* ©9176.03* 8.532"

7 ©5811.14°> P7699.24* Pg8239.13* P8975.99° 5.039"
F-value 8.909" 4.767° 4.446" 6.126™

N.S. @ not significant *p<0.05 =*xp<0.01
Means with the same letter are not significantly different.
1) a,b,c means Duncan's multiple range test for [Jeju—barley bread,

addition amounts(row).
2) A,B,C means Duncan's multiple range test for [Jeju-barley bread,

period of storage(column).
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Fig. 16. Tendency to chewiness of Jeju—barley bread with green tea
powder according to its amount and storage period. ( l-—H ; 0%,

A-A; 2% —® ; 3% @---@® ; 5% )
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Table 28. Correlation coefficients between sensory and mechanical
characteristics of Jeju—barley bread adding green tea powder

Sensory
Hardness Moistness Springiness Chewiness
Mechanical
Hardness 0.039 -0.358 -0.061 0.160
Cohesiveness |-0.076 0.025 -0.007 -0.335
Springiness -0.214 0.114 -0.304 -0.272
Chewiness 0.198 0.115 0.055 0.065
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Table 29. PB-amylase digestibility of green tea—barley bread with
different addition ratio and storage period
mg maltose/ml digestives

day atio(%) 0 2 3 4 F-value
1 20.64° 240.37°  40.35° 20.33°  395.096%x
3 50,337 B0.32%>  P0.33% B0.32° 4.921N%
5 B0.31*  B“0.31*  “0.30"  “0.29¢ 4.841N
7 €0.26° €0.29¢  P0.29? Pp.27? 1.767"
F-value 666.382 3.133° 426.396™ 99.288"

N.S. : not significant *p<0.05 =*xp<0.01

Means with the same letter are not significantly different.

1) a,b,c means Duncan's multiple range test for [Jeju—barley bread,
addition amounts(row).

2) A,B,C means Duncan's multiple range test for [Jeju-barley bread,

period of storage(column).
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Fig. 17. B-amylase digestibility of green tea-barley bread according
to storage period. ( M ; 0%, 0—® ; 2%, A-—-A ; 3%, @ @
; 4% )

4) JAF A7hES 2Ed Ry FEEA

(1) #sHA

Table 30¥} Fig. 182 #F9 H7M&S daste] Alx3E AlFxawe

VA Aol AL AR AFRwe A A Ao Jus

SAe dEolA HUbshA &S Alset H7be Almeke] frogk xhel7t §l

vk ©EAe HES A7k 2 Wol g A ArEAE, FHA

ol Bl FHEs HIFE o] Sl &

[
bl

o =7s T wEeolu

80% H7+ek "3 Felazk stk 2y 80%01d FHEol H7he el &



gHgol hd dz=me FoleA S yebth e dmsk AL 80%

O

2 Ak w2 A Asgou TR/ 0% A7 newe MuHe

wfreld Aot itk Wl %@ Aut FH/ 90% AW T

A GrreRla, Fve] BE 90%sk 100%E A7tskel A7bR WS

bolan, AT @ Aolrh Atk ol AFS FAYR

off

Vg AE

WA AEEE AT 90% BAl Hewe 1 HEsE AoR PEaE

f, Aol Y@ ARzl An eed AW/E wA & Ay wWEel B

el e o AsHYE Ao etk A5S dreA 2 wel 4

S WY FEG Hu7

Ris

_,d
o
|\
o
T
N
N
o
2,
I
gl_l‘
r b
fols
ki
N
N
i
rlo
oY
o%
o

woth H7be] S7rdaE el Aesk el e derh "HojAe=

o
2
N
ot
o,
o
-
i
N
=
‘i‘i‘
=
=
e
au’
v
oX,
o,
g
2
ﬁ
0
o,
L
Ir
_ﬁ

Adets Azel Fuish Mo Hrbd wewe Awdow Nsshs AFL

LHER T



Table 30. Sensory characteristics of arrowroot juice—barley bread

Characteristics Arrowroot juice(%)
0 80 90 100 F-value

Color 3.75 3.70 4.20 4.05 1.982NS
Texture

Springiness 4.45% 4.15° 2.45" 2.75"  41.709”

Hardness 3.60"  4.15 3.35" 3.10°  4.666™

Chewiness 3.35"  3.95° 3.45%  3.00°  3.230°

Moistness 3.80° 3.20° 3.85° 3.30"  3.211
Flavor 3.05" 3.55®  3.75° 4.00°  3.542°
Overall quality 4.00% 3.55" 4.40° 3.60" 4.550™

N.S. : not significant ; *p<0.05 **p<0.01

a.b.c

Different superscripts in the same row are significantly different by at

p<0.05 by Duncan's range test.

overall quality springiness
T A

flavor = ~ hardness

mui:tna::- chewiness

Fig. 18. Sensory characteristics of Jeju—barley bread with
different ratio of addition of arrowroot juice. ( l—l ; 0%,
o @ ;30%, A A ; 90% @@ ; 100% )
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Table 31. Hardness of Jeju—barley bread with arrowroot juice according
to its amount and storage period

day 10(%) 0 80 90 100 F-value
1 €110.47°  P142.21*  PB142.83* ©170.29°  6.771"
3 $165.91 14161 P164.89  ©172.59 1.461%5,
5 B168.67°  "212.61* #289.92% B29541% 16.750"
7 £915.45° 8313.11°  #299.69" #354.01*° 30.094™
F-value 17.325"  42.115"  47.657"  66.594™

N.S. : not significant *p<0.05, **p<0.01

Means with the same letter are not significantly different.

1) a,b,c means Duncan's multiple range test for [Jeju—barley bread,
addition amounts(row).

2) A,B,C means Duncan's multiple range test for 'Jeju-barley bread

period of storage(column).
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Fig. 19. Tendency to hardness of Jeju-barley bread with arrowroot
juice according to its amount and storage period. ( Il ; 0%, A---A
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Table 32. Cohesiveness of Jeju—barley bread with arrowroot juice
according to its amount and storage period

day t10(%) 0 80 90 100  F-value

1 48.98 A8.79 A8.37 29,51 0.971N%,

3 B7.14 53.00 AB7 35 A8.76 1.814N%

5 ©5.96 “5.66 56.02 B5.78 0.627">

7 Py 48° ¢5.73° B6.34° B6.56°  37.081"
F-value 30.500"  16.855" 3.717° 27.570"

N.S. ! not significant =*p<0.05 *xp<0.01

Means with the same letter are not significantly different.

1) a,b,c means Duncan's multiple range test for [Jeju—barley bread,
addition amounts(row).

2) A,B,C means Duncan's multiple range test for 'Jeju-barley bread
period of storage(column).
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Fig. 20. Tendency to cohesiveness of Jeju-barley bread with arrowroot
juice according to its amount and storage period. ( Il ; 0%, A---A
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Table 33. Springiness of Jeju-barley bread with arrowroot juice
according to its amount and storage period

day t10(%) 0 80 90 100 F-value

1 210.72 210.72 29.89 29,59 2.286N"

3 B7.93° £9.90° A9 47% 49.18% 2.1228%,

5 BC7 19 B7.60° B6.84° B7.05% 2.096™,

7 “6.29" 6.99? B6.77° 56,987 10.063"
F-value 15.310" 15.448"™  37.674" 30.494™

N.S. @ not significant *p<0.05 =*xp<0.01

Means with the same letter are not significantly different.

1) a,b,c means Duncan's multiple range test for [Jeju—barley bread,
addition amounts(row).

2) A,B,C means Duncan's multiple range test for [Jeju-barley bread,

period of storage(column).

"

10—

Springiness(sec)

Storage period [day)

Fig. 21. Tendency to springiness of Jeju—barley bread with arrowroot
juice according to its amount and storage period. ( Il ; 0%, A---A
i 2%, =@ ; 3%, @---@® ; 5% )
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Table 34. Chewiness of Jeju—barley bread with arrowroot juice

according to its amount and storage period

day ti0(%) 0 80 90 100 F-value

1 210722.55° #12977.07*  £12476.63" #13720.78% 2.918"*

3 A8794.35 *11302.96  “P11251.21 *12936.14  1.002M*

5 $6121.99° 10793.99*  P11174.07* *10788.69* 20.615"

7 P5811.14° *11965.62"  #12410.97* #12893.61* 49.613"
F-value 8.909" 7.310" 3.833° 9.855"

N.S. @ not significant *p<0.05 =*xp<0.01
Means with the same letter are not significantly different.
1) a,b,c means Duncan's multiple range test for [Jeju—barley bread,

addition amounts(row).
2) A,B,C means Duncan's multiple range test for [Jeju-barley bread,

period of storage(column).

Chewinaszs
(unit : 1000)

Storage period [day)

Fig. 22. Tendency to chewiness of Jeju—barley bread with arrowroot
juice according to its amount and storage period. ( 1l ; 0%, A---A
i 2%, —® ; 3%, @---@® ; 5% )
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Table 35. Correlation coefficients between sensory and mechanical
characteristics of Jeju—barley bread adding arrowroot juice

Sensory . .. )
- Hardness Moistness  Springiness Chewiness
Mechanica
Hardness -0.016 -0.190 -0.248 -0.316
Cohesiveness -0.331 -0.098 0.361 0.011
Springiness -0.011 0.054 0.101 0.108
Chewiness -0.303 -0.226 0.107 0.248
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Table 36. B-amylase digestibility of arrowroot-barley bread with

different addition ratio and storage period
mg maltose/ml digestives

day atio(%) 0 80 90 100 F-value

1 20.64 20.64 20.66 20.64 0.354N%

3 50.33P 20.58° 20.57¢ 20.58%  216.820™

5 50.31¢ 50.38° 50.41° B0.43%  122.676"

7 €0.26¢ B0.35° €0.36" B0.41*  265.423"
F-value 666.382 726.319" 184.053" 304.998"

N.S. ! not significant **p<0.01

Means with the same letter are not significantly different.

1) a,b,c means Duncan's multiple range test for Jeju-barley bread
addition amounts(row).

2) A,B,C means Duncan's multiple range test for 'Jeju-barley bread

period of storage(column).
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Fig. 23. B—amylase digestibility of arrowroot—barley bread
according to storage period. ( l-—H ; 0%, ¢ =& ; 80%,
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Abstract

A Study for the Quality Improvement of Jeju—barley bread
Woo-Sil, Kim
Dept. of Food and Nutrition
Graduate School of Chung—-Ang University

Advised by Prof. Ki-Sook, Kim and Hyun-0k, Lee

The purpose of this study were the searching and development of
unique traditional food made by product of Jeju—-Do and the
merchandising of it. Before the quality improvement of Jeju-barley
bread, the author surveyed the experience of the tasting of it, opinion
about it and the value of merchandising of it for the population of
Jeju-Do. The greater part of population(75.0%) tasted and tried
Jeju-barley bread as a food between the meals or without specific
reason and above 50 years of age(40.0%) used it as a health food.

But many responders(20-50 years of age) hoped the improvement of



taste, size and shape for the strengthening of merchandising

competitiveness. The reasons for unfavorable to Jeju—barley bread

were the unsatisfactory shape and no special characteristics, except

that it was made from Jeju—barley. Many responders evaluated that

present barley bread had not a competitiveness for merchandise and

had negative vision on it. Therefore, the author hoped the

development of new Jeju-barley bread, which had been changed

characteristics to reinforced sweetness and soft texture and had

partially been substituted barley by pumpkin, green tea, arrowroot

juice for the effects of functional food components and natural food

pigment. In this study, various substitution ratios of pumpkin powder,

green tea powder and arrowroot juice were used for the diversity of

color and the author purposed the proper substitution ratio after

taking the measurements of mechanical texture and -amylase

digestibility and overall acceptability. On the study at storage of 20T

incubator, the addition of food material will be expected to increase

the quality of goods because addition with pumpkin powder, green tea



powder have the decreasing effect of retrogradation of starch in the

period of storage.

In the merchandise of Jeju—barley bread the addition group of

pumpkin powder, green tea powder and arrowroot juice will be

superior to non-—additive group because the addition group 1S superior

in quality characteristics in the period of storage.

According to change of times and one's like instead of tradition, it

1S needed to try various studies and attempt for merchandising.
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