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SUMMARY
(FELFE)

I. Title: Evaluation of Therapeutic Effect of Functional Bibimbap for the

Obesity Treatment in Foreign Countries

II. Purpose of research

O To perform surveys on acceptability test of vegetables, nutritional and
functional analysis of vegetables namul for bibimbap, quality characteristics
and antioxidative activity, calory reducing process development, and foreigner
friendly Bibimbap development.

O To prepare lump—free Bibimbap enzymes including a-glucanotransferase and
maltogenic amylase were applied to Bibimbap.

O To develop rice model with high nutritional and slow digestive properties for
bibimbap, three kinds of rices: white rice, brown rice and high amylose rice
were used and the optimum combination ratio and rice-water ratio were
suggested by sensory test and response surface method (RSM).

O To evaluate the effects of high-vegetable Bibimbap consumption on weight
loss, body composition, blood parameters, and nutrient intakes and dietary
behaviors during weight-loss periods, and to evaluate the cost-effectiveness of
clinical trial.

O To prepare basic data to globalize functional bibimbap as a competitive menu
with bibimbap menu developed from this study and from surveying the

awareness of bibimbap among the foreigners visiting or living in Korea.

III. Research contents

O Favorite vegetables of Chineses were shiitake mushroom, spinach, mung bean
sprout, and soybean sprout and favorite vegetables of westerners were carrot,
brocoli, button mushroom, spinach, and soybean sprout. 12 different kinds of
Bibimbap were developed for clinical tests. Total polyphenol compounds were
increased through panfrying shiitake and buttton mushrooms. Low calory
Bibimbap can have oil reduction up to 30%. There was no significant
acceptability difference among foreigner focused Bibimbabs.

O Rice kernels of Bibimbap trend to clamp together, resulting in lumping that

causes difficulties when mixing up before serving. The enzyme-treated Bibimbap



have shown not only no-lumping but also a retarded retrogradation during
storage.

O Physico—chemical(general components analysis, thermal properties, pasting
properties and measuring of soluble sugar during soaking)and digestive
properties of each rice cultivar were measured. By sensory test for Kkoreans,
chinese and western foreigners the optimum rice model for bibimbap was set.
Also, response surface method (RSM)was used for statistical model
determination.

O Overweight subjects (BMI>=23) were assigned to either a daily single meal
of high-vegetable Bibimbap (HV diet; 12 g fiber/meal/day) or a weight-loss
regimen (WL diet), with the dietary counseling of same energy intake (1800kcal
for males; 1500kcal for females) for 12 weeks. Fifty—five subjects (23 males and
32 females; 26.848.1 years) completed the study. From the baseline to
Overweight subjects were assigned to either a daily high-vegetable Bibimbap
(HV diet; 12 g fiber/meal/day) or a weight-loss regimen (WL diet), with the
same energy intake (1800kcal for males; 1500kcal for females) for 12 weeks.
Fifty—five subjects(23 males and 32 females; 26.848.1 years) completed the
study. After 12 weeks, the vegetable consumption was increased in the HV diet
group (295.3+314.5g, P=0.000) but not in the WL diet group. The increased
consumption of vegetables improved nutrient intakes such as fiber (P=0.032),
Vitamin A (P=0.000), and folate (P=0.016) and decreased intakes of fat(P=0.001)
in the HV diet group. However, such findings did not exist in the WL diet
group. Scores of dietary habits measured by Mini Dietary Assessment were
improved only in the HV diet group (P=0.001) and were greater in the HV diet
group than the WL diet group(P=0.045) after 12 weeks. From the baseline to 6"
week, weight and BMI were decreased significantly in both HV (-1.7 kg,
P=0.000;-0.62 kg/m’ P=0.000) and WL (-1.1 kg, P=0.000;-0.40 kg/m’, P=0.000)
groups but such findings existed only in the HVgroup (-1.0kg, P=0.010;,-0.37
kg/m® P=0.008) from 6™ to 12" week. After 12 weeks fasting blood glucose
levels were decreased in both HV (-7.0mg/dL, P=0.000) and WL (-3.5mg/dL,
P=0.042) groups and were lower in the HV group (P=0.030). Blood levels of total
cholesterol (P=0.039) and HDL (P=0.050) were lower in the HV group than in
the WL group at the 6" week but not at the 12" week.

O In order to find out about the awareness of the functional Bibimbap and the

problems of Korean restaurants, questionnaire was done on foreigners, among

Vi



them were 403 Chinese and Japanese and 249 Westerners. Name of menu,
recipe, nutritional information and menu that contains storytelling of each

functional bibimbap were developed through this research.

IV. Conclusions

O The optimum rice ratio for korean, chinese and western foreigners were
1:1.3:0.7 (White rice: brown rice: high amylose rice). However, the rices: water
ratio was 1:1.4 for koreans and western foreigners, and 1:1.7 for chinese. The
result of response surface method (RSM), which is a collection of mathematical
and statistical techniques useful for analyzing problems, showed that the multiple
optimal ratio (coded and actual values) of white rice brown rice, and high
amylose rice were 1:1.07: 0.56, and the ratio of rices and water was 1:1.6. The
expected Glycemic Index of cooked rice model was 67.

O According to the survey, the Chinese and Japanese said ‘Bibimbap has
abundance in vegetable and effective in prevention of obesity and curing obesity’
and ‘well-rounded in nutrients’. The Chinese and Japanese showed positive
reaction with sales on functional bibimbap in their own countries. In the case of
the Westerners, the one who had tried bibimbap showed high awareness of the
nutritional balance of the bibimbap. In the satisfaction rate of Korean restaurants
amongst the Westerners, they were satisfied with the food itself but they were
not as satisfied with the standard English namings, description of the food and
the service. The importance of the taste, freshness, balance of nutrition when
developing functional bibimbap was high but the importance of looks, color and
price of bibimbap were low. In order to globalize bibimbap, there is a need to
systematically promote the nutritional superiority of functional bibimbap.

O Incorporating a daily high-vegetable Bibimbap into a weight-loss regimen
improved dietary quality and consistent weight loss, and would be effective in

the weight-loss programs.

vii
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o] 99(50.3) 108(43.9) 207(46.7)
Az e 86(43.7) 32(13.0) 118(26.6) c353"
° f Z o] 4 111(56.3) 214(87.0) 325(73.4) '
" & 30(15.2) 57(23.2) 87(19.6) .
A&y n) & 167(84.8) 189(76.8) 356(80.4) 437
AT AEH
Wb 7] 2] 22(11.2) 46(18.7) 185(28.5)
A 222 fF 5
& 512 91 /2 o] 19(9.6) 62(25.2) 118(18.2) 49.32
3+ Ay 150(76.2) 108(43.9) 283(43.6)
/7] e 6(3.0) 30(12.2) 63(9.7)
o 74/ 915/ 7} 34(17.3) 151(61.4) 185(41.8)
g AT/AALE 14(7.1) 95(38.6) 109(24.6) —
ST AR/ AESE 26(13.2) 0(0.0) 26(5.9) '
3} 123(62.4) 0(0.0) 123(27.8)
15 vt 19(9.6) 95(38.6) 114(25.7)
AR 13043 Hw  28(14.2) 151(61.4) 179(40.4) 283.23""
3 o4 150(76.2) 0(0.0) 150(33.9)
100 wHg gk 28(14.2) 80(32.5) 108(24.4)
_ ul 2
B O 40203) 79(32.1) 119(26.9)
g 200-299 e 39(19.8) 87(35.4) 126(28.4)
=R Ul 0] o]— ok
AE 300-399 ) 14243
= o5 29(14.7) 0(0.0) 29(6.5)
— ol o
W 0(0.0) 23(5.2)
500 W9l o] 4} 38(19.3) 0(0.0) 33(8.6)
3 7 197(100.0) 246(100.0) 443(100.0)

*p<0.05, ™ p<0.001

I U sl dg 4

Ay e ARl did w7bd AR Ade <& 1-2> AAE .

FU=o 45 T32(93.9%)°] /‘1 &21(85.42 )Oﬂ Hlel fFoldow w2 HES
A8 o™ (p<0.001) A #Fe] 735, A FQ1(80.5%) 0] T = Q1(70.1%) 1] 8l 2] 4]

o2 F= YeEbs5(p<0.05). =7 ok% WVJ\% A Q1 (91.9%)°] S=21(70.1%)
o o og =& HE2 YERI(p<0.001), B2 L A FQ1(89.4%)°] F

(706‘7)01] Hla =2 H&S ZA h/\u(p<0001) A= T 21(83.2%) 0]

A(72.0%)°ll Hlal] oA o =2 HE2 YEs o (p<0.001) LAY = §

= QI(79.2%)°] A F1(69.5%) Hrh oA o= A WERNE(p<0.01).

o

oﬂ, o

10



<E 12> 33A% A%AY Hug YE 2o B LT

<" (%)>
A9 Z =9 A&l A
AR ow  (qorm)  (246%) (443%) X -value
e o 190(96.4) 236(95.9) 426(96.2) 078
°T oy e 7(3.6) 10(4.1) 17(3.8) '
] o 179(90.9) 226(91.9) 405(91.4) 014
i ollSe  18(9.1) 20(8.1) 33(8.6) '
szum o 185(93.9) 210(85.4) 395(89.2) 806"
TTTTE olyge 12(6.0) 36(14.6) 48(10.8) '
2uE o 185(93.9) 227(92.3) 412(93.0) 045
°TE ol e 12661 19(7.7) 31(7.0) '
. o 138(70.1) 198(80.5) 336(75.8) 651°
T olge 59(29.9) 48(19.5) 107(24.2) '
1 o 172(87.3) 220(89.4) 392(83.5) 0.48
ole  25(127) 26(10.6) 51(11.5) '
b4 ] ] 4 o 163(85.3) 226(91.9) 394(83.9) 185"
°° S olge 29(14.7) 20(8.1) 49(11.1) '
I o 177(89.8) 216(87.8) 393(83.7) 046
T el e 20(10.2) 30(12.2) 50(11.3) '
o 139(70.6) 220(89.4) 359(81.0)
BREE 0o 58204) 26(10.6) 84(19.0) 2536
insmao O 166(84.3) 207(84.1) 373(84.2)
2 E olle  31(157) 39(15.9) 70(15.8) 0.001
- o 172(87.3) 215(87.4) 387(87.4) 0.001
T 25(127) 31(12.6) 56(12.6) '
= o 164(83.2) 177(72.0) 341(77.0)
i b9 33(16.8) 69(28.0) 102(23.0) 8
] o 156(79.2) 171(69.5) 327(73.8) .
ol 41(20.8) 75(30.5) 116(26.2) '
i o 138(70.1) 191(77.6) 329(74.3) 430
°e ol 59(29.9) 55(22.4) 114(25.7) '
~ o 170(86.3) 204(82.9) 374(84.4) 0.9
TR by e 27(137) 42(17.1) 69(15.6) '
3 7 197(100.0) 246(100.0) 443(100.0)

"p<0.05, “p<0.01, 7 p<0.001

LA s A

oy ol

A8 e p<0.00D).
%.

2ol g

Ao et 7 E e

e
b

d



(324), FUFR(323), F%oIMABINRE o5 ALE ol FoH Fol7} 4
Aot U4 U2 AR5 HoE fH02 2e Ers WS (p<005).
Mo U Amed oo /Ers $(384), BEAe(378), o] A(
372), AFA(370), FUHEGEDZ o5 UE ARS ol Fo4e 2ol7} ¢
Aot o5 ArEL YA UE Jus uy fodow ke /5EE U
W (p<0.05).

<¥ 1-3> T739F A9 YE Asd U 7|3 =

= ?l 2] o ?l 3]
AE dora) <;4§rg) (42}37?5) tvalue
A A 3.31+1.20"4? 3.70+1.14™ 3.6=01.17 -3.44
TUE 3.23+1.15abc 3.61+1.13" 3.52+1.16 -3.49
G 3.09+1.23hc 3.84+1.09° 3.46+1.20 -6.79°
A 3.47+1.28a 3.57+1.29™ 3.45+1.34 -0.79
SFUE 3.24+1.08™ 3.38+1.15 3.26+1.29 -1.30
&l Al 3.22+1.48" 3.72+1.23" 3.23+1.53 -3.92
7HA] 3.10+1.52"¢ 3.45+1.27 3.25+1.44 -2.64
st 3.04+1.36" 3.41+1.32 3.22+1.39 -2.90
BneAg 2.52+1.60 3.78+1.22" 3.201.52 -9.40""
e 2.94%1.48° 3.25+1.27% 3.12+1.41 -2.35
Az e 3.01£1.41> 3.41+1.32°¢ 3.10+1.42 -3.06
A A 2.65+1.557 3.32+1.31¢ 2.99+1.52 -4.88"
%373 A 2.31+1.58* 3.04=1.29° 2.85+1.48 ~5.29""
AL 2.86+1.46" 2.76+1.23¢ 2.84+1.40 0.79
=4 2.88+1.40" 2.86+1.25 2.71+1.46 0.13
E| 2.99+0.92 3.41+0.75 3.19+0.93 -5.20"

V1 obF ojdit), 2% Ao, 3% mEolt), 4%: Folstl, 5% wl§- Foldr),

Yobe= Duncan AAFHE A3 FoF 2olE B JAS om}

sk

"p<0.05, “p<0.01, " p<0.001

v

2) WMWY UE AREY 9F 4E B
L) =4 2 B2y
WERE ol ool Jb B A 37 B, B1EE gel vues fee

1 O
] t
AELo9) Uz U WE, T, YR ol A%e Yiol B

J
~
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G5 99d@  Ad  HolAw(

4 F(kcal)

3.880

0.100
0.100
0.300
0.400

5.800 2.600

25.000
34.000
96.000
31.000
28.000
18.000
11.000
30.000
19.000
23.000
34.000
14.000
11.000
31.000
38.000
29.000
24.000

e g
T
=

T

3.100
4.000

1.100
2.400
4.300
5.000

8.600
24.100

53
239

2.100
2.900
1.990
1.800
3.200
1.500
1.420
1.500
2.100
1.500
2.500
6.050

3.700
5.000

0.500

0.300
0.100
0.100
0.100
1.200
0.100
0.100
0.300
1.200
0.300
0.300
4.500

1.200
2.200
3.100
0.600

3.500

5

P

1.700
6.000
5.400

=

Al A
&

=

3.500
1.000
2.400
3.100
5.100
2.000
2.700
28.400

4.800

FEol

8.400

%}
=k
L0]
Fue
E 38 4

2.800
2.300
3.500
5.500

2.900
0.860

6.400

7 o]

5.900

=13
=

3z
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<E 1-6> WER UE £84 vEY F

H el C H|ERIB; HEYIB; HETHIBs HEHB; Yool 44 (ug)

(mg) (mg) (mg) (mg) 2(ug) (mg)
e g 3.000 0.210 0.110 0.080 0 0.900 100.900
3= 8.000 0.060 0.050 0.070 0 0.800 31.100
=g 27.000 0.100 0.140 0.030 0 0.700 18.400
B3 41.000 0.410 0.060 0.160 0 0 95.400
BEZ7 93000 0.120 0.260 0.270 0 1.100 63.000
A 19.000 0.070 0.080 0.100 0 0.400 115.000
5T 10.000 0.040 0.050 0.050 0 0.500 61.000
Al A 60.000 0.120 0.340 0.090 0 0.500 293.600
ol 3 36.000 0.040 0.030 0.100 0 0.300 98.000
¥ 5 0] 0 0.070 0.530 0.070 0.040 4.000 16.000
% 8.000 0.040 0.010 0.110 0 0.100 17.000
=R 23.000 0.140 0.100 0.060 0 0.700 40.100
%9 9.000 0.040 0.020 0.040 0 0.300 5.400
TUE 5.000 0.110 0.100 0.040 0 0.700 96.900
T aHA 5.000 0.050 0.050 0.130 0.040 3.800 61.800
7 o] 12.000 0.240 0.340 0.120 0 5.200 76.400
4t 8.000 0.110 0.080 0.030 0 0.600 55.600
@ v g 714 gk
Rl UEo] Zher, 9, YEE, ZF, vt2dls, 28 S4% A3+ <% 1-7>
of AASIE . Za3d 259 x> E57F 7FY ggon wiayae =2kA],
Alg A, YFol, &3, d5F, 2o], WA, oAl Suto Al Ho]x] ks
oA Y FZ3 JYALE FaF A e oA A ARE S T U
= HRYS F3 HAHA7F vt A st a AR E

15



<E 1-7> v¥y Y& Frd &F

Zémg)  Umg)  (oF BEme T Ame)

g 1.000 54.000 3.000 260.000 18.000 0.500
2 40.000 38.000 30.000 395.000 12.000 0.700
=& 35.000 95.000 23.000 453.000 - 4.100
53 34.000 27.000 36.000 480.000 28.000 2.900
Bz =g 63.000 195.000 10.000 307.000 21.000 1.500
F 56.000 36.000 5.000 238.000 13.000 2.100
&F 15.000 32.000 3.000 123.000 21.000 0.600
Al F A 40.000 29.000 54.000 502.000 - 2.600
&Ful F 29.000 25.000 5.000 205.000 15.000 0.500
%50l 7.000 102.000 8.000 535.000 - 1.500
o 5} 16.000 30.000 2.000 144.000 - 0.400
5 120.000 48.000 36.000 772.000 - 2.600
20 28.000 77.000 2.000 312.000 - 0.600
FUE 36.000 25.000 6.000 240.000 72.000 1.300
FEaHA 4.000 25.000 4.000 256.000 - 1.200
7 o] 2.000 89.000 9.000 368.000 - 1.200
Al 13.000 44.000 1.000 239.000 - 0.400

3) Y g A8s 7|54

=
W EF oZusH Bl Bol ¥EIAE 2 FAs

Aol wabt glon, AEedel o% §717b 9.

(2) B @ Z+, HgR Bl B2 so] F4etH, ARdEd 9 A, vtadls, 2E 5
of F71do] soldle &g AEd. BUtRER A, 28, A, A=d
Addads = Soll ARgA7E v ATAArE doew, e A=
AlEEsy ofls i, AFE wa wngA s FEEg I FAtsizgol
gtk FolE B-7t2E S v Este] a-7h2€, Lutein¥ 28 carotenoid A &0
o o] o, Fek AE 9 ARIWE dWste s Adua 4dA
A Fte] F o)A kol 286%, © T EHE&A Aoldf ko] 21.45%
= B84 Aol Afid Fo 349,

(3) Z=ebA @ EdAle AFdat E, Zego]l B, Ale g Fride] g 47y
AEoln, AFaEIIE 3o {7 Ase A&l F5 £ =dhA 9 Alxde
7FE Atela WE, A9AEol o 7dA Y EHV e s FXAF. =ehA 9
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<E 1-8> FUE WLy MAF L ARER

(g)

A 53 ] o H) 31
ki 185 150 24 A1 A
FUHETA 80 66

7] 48 40 A we A eEh
Ca 42 35 qFA A A
Ea= 42 35 aFAl A AT
Fut 42 35 qFA A A
A 30 30 FA ol weth

1-9> TEZE #9489 wja @ Q&3

(g)

A 5 o o] H] 3
]
b ﬂ_o}ul 185 150 24 N AA
& v
=
EEYE 84 70 ehAl A ok
&5 42 35 eFA A ok
Qo] 60 50 ehAl A Ak
SR 48 40 eFA A Aok
sk ok ) =} 2
o 5 " a5 ] o Joq E}ﬂl;}l%‘%ﬂq 15 o
79l 42 35 eFA A Ak
e e 24 TR glol FolA
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<IE 1-11> H4 vy v 2 As&d
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=
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<E 1-12> F5F ujgy 64 2 AeEd
(g)
A &=y & o] H] 3L
ul) ] 27.6 23
aro}w] 20.4 17
%1—
A 36 30
2 117.6 98
AT 106 80
gl 3 48 40
Elg] 48 40
=EhE WA
AT 12 1
ok s} 48 40
g 48 40
=T 48 40
STFUE e = 4.32 3.6
A 1.2 1
2+ 12 10
e 12 10
e B 1.2 1
Fd
7 0.36 0.3
372 36 3
=71E 3.6 50
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<E 1-13> 409+ Ex7] ¥y w4y 2 HsE2
(g)

A= o o] H] 31
by 185 150 24 A3 A
Ba17] 48 40 Ad mE A ET
a3 73 36 30 3em Hol= AT
o 5} 20 o5 F o gt %&ﬂlﬂo’%ﬂ%giﬂ] ofg] ¥
gt 60 50 SEAl A
& 36 30 SEA A A
ZaFH 30 30 SA e w7l
<E 1-14> X4 vy oy 2 AeEd
(g)
A o = H] 3L
LR
aLofw|
wF 185 150 24 A1 ZF ZA]
Al
=
iy
] Eaasy 36 30
S
&l 5 62 53 kAl A d
& 42 35 A A A
Tt 62 53 SEAl 2 A
29] 62 53 A A A
A 7 14 12
TR 30 30 TA ol He=th
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<¥E 1-15> HAH A% v € A5&F
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by 185 150 24 A2 A
FawAl 42 35
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5} 42 35 SFAl A4 7]
A 42 35 SFAl A4 7]
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8317 48 40 A mE A=
Ee s 30 30 SA el 7]
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A7 Z(shin Lab Co. Ltd, PVTED-10R, KOR)& & 4
Aatde. EAF AR 2gel 100% HES 40 mLE F7tate] 1A3F B9t 33
5 FE AR F e 3dA AF FFH71(N-1000, Tokyo
Rikakikai, Japan)Z 7t 33t leh2 100 mLZ A& A 82 A&

e

o
= .

(4) Total polyphenolic compound &% =3
% E9 9= 2 Folin-Ciocalteau W weh S439 5. A5 €9 1 mL
o] 10% Folin and Cioalteu’s phenol reagent 1 mLE ¥
2mLE H7ME = 7T mlY TRTFE F7F F 90 Aol A ‘ﬂ%’\]
F = A (Beckman Coulter, DU730, USA)E AF&-3}o] 730nmelA] 3 ==
. Gallic acidg ET-=4d=E o]&dte] A4S A4S & T #H= 33
ShaFS ol . B34S gallic acid(Sigma Co., USA)fh Al %318 o1,
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2 FEE & dssdE dFEFS AMdEds
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o
]
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o
J
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ol

ol 1o
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(5) Total flavonoid &= =3
% ZYH o= e Nieva Moreno 52 W o8 =AU S. Als &
1 mLE FH3s 10% aluminum chloride 0.2 mL®} 1 uM potassium acetate

02 mL, 7% 86 mLE Y& F 3087 Ao WeA7l & BAJLEAE

Abg-3te] 415nmelAd FHEE A9 BT quercetin(Sigma Co.,
USA)eZ Azxsdomn Aoz FH Am FE559 gt ol TFS 7

Ak —8]’%/\*‘

(6) DPPH Y% &A% &4

DPPH #dHZ 27452 0.1 mM DPPH radical €< 05 mLel] A5 &9 1 mL
S 9 Ao ghadA 3087 WA F RRFFEAES A§3te] 520nmel A
FHEE 34899, DPPH 2t 2 2758 ofd 42 ol gata e,

DPPH gtz 2~7%5(%) = (Blank OD - Sample OD) / Blank OD *100
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Y HE Oyaizu Mo WY S o] &3t SAHAE. Alx & 25 mLe 25
mL2] 0.2 M sodium phosphate buffer(pH 6.6)2} 2.5 mL2 1% (w/v)
KsFe(CN)sE ¥ % 50 °C°ﬂ/‘1 2087 2o A HSAI A 25 mL 10%
trichloroacetic acidE ¥& 3 91 gol|lA 10827 YAEY 39S AS5H 5 mLeE

T bmL, 1 mL 01%(w/v) FeClhE Yl 3433 EAE AFE3Fe] 700nmel A

ST
THEE 45U, EF 42 BHA(Sigma Co.,, USA)o. =2 A %3} ]
AFHAo R Y Am FEE9 d8S T3

Z

) EaHA

Be A7 MY F EevE s el vAs 4

IS B 74?/]5}7] A3 Fo] F %‘ﬂ"]% shetEe] e wiste <d
1-1>3 22 A WA 22 59 F Eds stdE S 242 0.29,
0.48 mg GAE(Gallic Acid Equivalent)/g Dry Matter(DM) 2 ¥ & A8=2 F &

2] ¥ = "“’Laol ToHer F7HE8%)F Aoz e = (p<0.05). Choi Y &
(2006)2 FMAE 100TelA 168, 303t A2 2 free Ee|dl=3do] 242
24%, 29%7} el ew Frkglen 121ToAA 158, 3023 I3 23 7
7} 32%, 88% freld oz Fbe Aoz Bl &(p<0.05). offd A= dA
gz Qe A z2o] 3y free FEfo] EY¥= §]r"S“j ol 4A F=xA7I
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@ FHa A7 2w Ae F EFetH ol FEfo| mx &= gk
FIHAES 5 Agetr] A3 39 F SR o= I Wi <O¥ 1-
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6.79 mg Quecetin Equivalents(QE)/g DMZ %S A2 & ZdtH o]l stk
o] FrelHor F7H224%)% Aoz UEES(p<0.05). Choi Y 5(2006)2> 3£
HAS 100TCoA A 158, 3027 A2 free T ZetR ol= gafFo] 717}
200%, 213%7} fo A o7 Z7kglom 121TColA 168, 3027 I3 4
7y7F 188%, 163%7F Fe Aoz kst Ao =® H st 5 (p<0.05). ol s 2}
o AXE 2Zo] F3 AHEZE I Ho] AA FEFo] 7] Wadl Ao=
Hustgon dAge Zyds IRt SoH ol E A7) EdH ¥ &
YA Ao= EF—’QO}O 2 AL F ZdEsFERY T EeE 0]
= Z7FEo] o4 O =& 43S B (p<0.05).
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7] A3} $<] DPPH &tz 2A 59 W= <19 1-
Fuw A} Ze Fo DPPH vz

89.50, 85.41 %= %-"1—% 2] 2= q-r/]x* o7 7 (-46%)3 Ao =Z EGS
(p<0.05). 22]} Choi Y &(2006)2 E WA S 100Tol A 153, 307 EA
= DPPH oz 27 %] 2t 60.5%, 61.9%7} FoHor FrHglo T
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1-7>0 AAsA . A WA 2 o DPPH #dZd 2AS2
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S AR £ SRl d&o] fod oz F7H164%)% Aoz YEE S
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s e Agskyl A3 Fo] DPPH e 2 275 ¥k <29 1-11>%
2o A G2 22 $9 DPPH @oZ &2A5e 22 95.21, 85.06% %
AE]2 DPPH #tolZ 2752 oA o® A (-112%)3 Ao = Ve S
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AEsR el AlegAe FdAtstE o]l w9 =5 R g Al AlgA = HAA
U R 5 ez vteo] AT weba ojedk X o] AlaA e ditst
soll MAl= S GotR7] f8 AEEHAS

@ A7)t dA717F AlaRe] & EdE s ¢
A 7)ot Bl x]7] #A o] % Z
A= <29 1-13>0] AX RS, o =
27} (.86, 0.91(6%), 0.97(13%) mg GAE/g DMZ % Z &3 3o] Fozow
Z7F3F Ao 2 YES(p<0.05). Nihal Turkmen %5(2005)& A=Xx& A i
A F ZYdEagdEo] 7H7t 35%, 1% S7Fe Ao 2 RAlsh S
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AA SR &, iz, A, @l a9 DPPH 2huZ ~A 52 Z2h2 43.46%,
36.45%(-16%), 31.04%(-29%)% oA o2 7FAash Ao 2 e (p<0.05).
Turkmen N 5(2005)2 Al=AE % A3 17%, "z A3 29%<] DPPH oz
2750l S7keivhal Boalskl

50,00 1
43,46
40,00 1
? 36,45
Jjo 31,04
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o 20,
10,m
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4] 4 na £ F-

<29 1-15> A 74 HA7]d wE& A=X¢ DPPH tZd &£7A45 ¥st

o] 3k

71sh WA 7] 7b AlFA e Bl vA = G
Az1ek HA 7o mE Algae] fd® Wske <ad 1-16>¢ AR S o
Zat, A, A3 @992 z2h7 238 232, 223 BHAE mg/g DW= 99
o felH o7} gl Ao Ve

3,007

— 2,38 2l

2 2.3
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0,0 T T 1
Zd A 2 t EA
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<9 1-18> A71¢ gA7|7F FYEY F EFFgHol=E HF

@ A 71ek wA7]7F =2l DPPH 2zt A7 5] wx]= 43
A 719k "X 7] mE Algx ¢ DPPH &tz &As Wsh= <29 1-19>¢9F
2. dxza, g, dixe] DPPH @te 2 &7152 2h2; 93.75%, 87.96%

o =
(-6%), 715.27%(-20%)= A 7|} HA7|= FolHom AT Ao Yebuts
(p<0.05). ZUEL % Aoz g gislso] 7tasts Hoz Algd,

100,00 53.75
87,96

80,00 4 19,27
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@ A7k "HiA717F B2dee] F ZetRcolE gk w X g
A 7)ot A7)0 e BRAee F ZelRmol=o] ke <Iy 1-22>0 Al
Alet g, 2, A, d3ate] SetReol=e] dhake 7h7E 482, 468, 4.28
mg QE/g DM= tza3% gt ol o)Al el7k giloy v+ ol&
THU FgH ol FFo] fojAor AL Zo R UEN-S(p<0.05). Roy
MK 5(2009)& 44 FEE9 & SR ol 2 A= ARl
= 7R oY 254 FEES A AR FUMESE A o B
;]' A= (p<0 05)
6,00
g 0,004
428
¥
o
0
Hl 3,04
=]
H
H 2.0
71
Hin
g L0
0.0
zg A A2 Be?
<a¥ 1-22> A7| ¢ dXx7]7F B2 F FeR ol W3
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® #7

A 7]

N

o} " x]7]7} B2Zele] DPPH &tz &2A 5 v A& 9

s} Ulx 7l g B2Zele] DPPH #uZ 2A% ¥Mas <29 1-23>3
2 dxzd, A, U@l DPPH S A5 7242 92.55%, 93.42% (1%),
87.01%(-6%)%= a3 At Fholl= Fo A< zto]7t gl oy "2 o=
Xt DPPH &tz 27 %0 f98og e Aoz UehtS(p<0.05). Roy
MK 5(2009)¢] ORAC assay 23}, 44 FE5E9 trolox equivalentsi= A i+
Al zro]l F7t34E fFodor Zrtetg oy A5 FEEL HE Ak 7t

o0

StEE foAo g THAastE Ao®E HaE] S (p<0.05).

g7.01
80,00 1
®
/[0
P ®@,m
a4
i
=)
AT 40,001
20,001
0.m T T
z7 & az EEE

<9 1-23> R7|9 gx7]d wE 52489 DPPH a9z 2A% W3

@ A7)k dx717F B o] s v = JF
A7Iet g x]7]e] wE BEAge] e Wit <19 1-24>¢ 25 gx2,
At @] $98e 7b7F 794, 744, 716 BHAE mg/g DW& 7 +#+%¢ %-ﬂ
2ol o)z} g Aoz YERE-S(p<0.05). Lin CH & Chang CY(2005)& 2=
285 50TCoA 1023 AA e, 87 HA7]¢F o] 7+ B BF g o 2
I RE TolA A R B Sddge] FUbeithal B skl
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=
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(2) A= 53
Z7]¥ Al&+ Hunter-Lab Chroma-Meter(CR-300 Minolta Chroma Meter,
Minolta Camera Co., Osaka, Japan)E ©]&3}o] HS Yell= Lak, A2 E(+)
o AL (-)E YEl = agh, S AN=()E YE W= b= 247 10
o]l L, a, b gk 22+ 97.69, +0.37, +1.96

84 2R e, ol AgE EFY

ol A+

Zzke] AR 10 g2 B o] 9 7 90 mLe] P 085% ANNDFE 7}

w7 Pro-media SH-II M, Elmex, Tokyo, Japan)fh 2 3}3 do4S A

Sl &
FLdANo 2 5. kAl = SAHE st AR #dHE 0.85% HEAg
2l o] A7 314 3 Petrifilm(Aerobic count plate, 3M Microbiology, St.

Paul, USA)oll 1t 3ol A HEF3te] 36.5TolA 48413 vt & AlFst .

EE AlRe 33 vHE SA s S
4) 243 2 n%

1-31>0 AA NS, T2

70, BEFe] 7t 4330193, e
A

747} 3663, 491, 3752 Al gH = Ze = 30% o]kl

o
s

<E 1-31> 29 & AFH, FYUE, B2F99 FTHLZLSE
(%)

2] A 2.3 zdg A o) & T 2 T
A= A 0.00 33.97 36.63
TYUE 0.00 470 491

B2 29 0.00 433 3.75
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B 3
A FHTAELS <HF 1-32>0] A AL
FEolmAle] TS 717F 14.25, 1318, 28.15% % %%ﬂfﬂi

01-> =

<E 1-32> 279 we 32, T8, o HAY FFHAE W3

(%)
A=Y z7 A ST
32 0.00 14.25
T A 0.00 13.18
i 0.00 28.15
(2) A=

Dzl e AFA, FUE, D22 4% W
AFA, 2UE, negee] dus < 1-33>0 AR AFA Ax
Lot aghes 2] Aol AT AFne frels FROpO0) bite
ol freld Aol7h 9. e FuhEd mEdds Lid) ag, bk &
FOAF Aolg wolX gke. Wb AFAE AR Age] Wt

41 N

<& 1-33> g ©e AFA, FUE, B2 Y& W

L a b
%7 A 30.86+2.64%" ~10.26+1.90° 14.43+3.30™7
Al F A o A 26.96+1.83" -13.35+1.97" 14.32+4.12
2 ot 26.33+1.09" -12.56+1.56" 16.16+1.96
zd A 58.66+4.65™" -1.37+1.75™ 9.23+6.19™
FUE o A 56.86+3.93 ~2.59+1.28 12.54+5.34
AT 56.13+5.13 -2.31+1.89 11.71+8.23
z9 A 58.66+4.65™" -1.37+1.75" 9.23+6.19™
BZ 23 B 56.86+3.93 ~2.59+1.28 12.54+5.34
2 56.13+5.13 -2.31+1.89 11.71+8.26

V' 249 a b 5% 5294 Duncan AAFHZE A3 523 AolE ®Wol IS on|

ot

@ zo mE T, A, FEole] Aw sl
2, WA, FEol Are <E 1-34>0] AANSAS. Addy FEole
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FOAA Aolg wolAT Bgort BLALYE agtel FolHOw FhdtAS
(p<0.00D. EIH A& Lt aghe Fo149 ol& wol4 ghgkort bate
SR freldoz Frhehe RS 1S (p<005).

<E 1-34> zed we 39, =gA], 32, 2w, FFold A=
W 3}

A+ E A Lk
=9 A 44.38+5.24
L 2o 45.51+4.08 v
=7 A 22.32+2.57
= a BT 1857+2.38 7
=7 A 40.52+4.39 -
b »o 40.98+2.46 il
=7 A 55.94+15.16
L Boq 51.20+10.23 o
B =7 A 2.29+3.87
7 A a ;;;L 058+2.37 0
=7 A 13.48+2.31 902"
b 2o 15.37+2.79 -
=7 A 7710+9.25
L nog 63.17+7.01 0
R =9 A 4.94+2.07
k4 o] a ﬁs_; 4.17+2.45 0
=7 A 14.92+1.62
b Boq 18.79+2.15 >0

"p<0.05, “p<0.01, *"p<0.001

(3) =g % FId5 WA
O zgoll W& AaA, Fue, B2Ee St g

Al g2 FUEY FFFE <HE 1-35>9] AAEIS. AFA, FUE, B2

r\r

M

Tl o149 ol B mPom Wol WHRT AFS FaANE G} 2
o= ‘/]’E]'MT:T(D<OO5)

<E 1-35> 2 BE AFA, IUE, nEFd FT5 A

.

d33 As &8 a7 7oz s a(p<0.05). BEEE= e

A2 5 zg A o] %] o+ A Tt
= 2.3x10°" 2.3x10™ 2.3x10°
TuE 2.7x10™ 7.3x10” 4.3x10"

HZ 37 1.5%x10™ 1.7x10™ 6.2x10%

V' 519 9] a b 5% FFAA Duncan AFEAZ A3} §o8 zolE w Jue on
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<E 1-37> vyt A5 FIFELE

(%)

Jz(AAR) 100% 85% T 70967
e 0.00 7.19 10.53 9.47
k4ol B Al 0.00 4.40 891 5.87
FTIHA 0.00 3.83 7.98 3.83

AR A5 MEs <& 1-38>0 AASH S, Fitel Lt bt izt
Faa el ol AolE HolA e (p<0.05). agte Eao] HeaE

Alarste] feofshAl w2 AdE B S (p<0.05). Kim 5(2012)8] A2 e o

st Bt ol bgsty] wiikel Aol Wist= V5] HUbE @S 2 A
o2 ArRE. FFolnAle] Lt txwo]l fFHoR =& }Ss YEWoY a
¢b bt o o® vl e S (p<0.05). B Ale] Lk aghe w3bol
ojg Apol & HolA| ke

<E 1-38> 4E A5 A=
qxzZ(BA) 100% 85% 70% <

L 44.38+5.24™" 46.46+3.08 44.87+3.90 45.18+4.14

3 a 22.32+2.88% 19.40+1.88"  19.00+2.83"  18.67+2.32"

b 40.52+4.39™ 39.18+3.29 39.67+3.06 40.79+2.48

L 83.91+6.5" 54.92+6.17°  56.86+8.05°  53.48+7.71°

ol HA a ~1.19+10.56" 2.52+1.62" 6.51+3.91 2.03+1.45"
b 9.15+3" 17.35+2.47°  1759+3.33"  17.50+2.82°
L 55.94+15.16™ 55.45+8.26 55.37+6.24  51.20+10.23

FEaHA a 2.29+3.87™ 1.98+1.80 1.81+1.39 2.58+2.37
b 13.48+2.31° 1691+1.77°  14.87+2.07°  15.37+2.79™

U nsifrol sl ek

299 a b 5% F#FNA Duncan AFAF A3 Fold Aol nal AuE v,
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z X=X =, 9, ¥ 248 o AolE HolA gko
U gre gjzito] BoaHth 495 S (p<0.05). 9o AT B ou g
Al = 715E 71EYY d¥] 30% A E AARAAE 7

TA owAM ZReE FaAE s WHe] E 5 v AlsE.

~~

fol
b
of

<¥E 1-39> v|Hl% A5 V|ZE

)z 100% - 85% T 70% -

AR 713 % 462+260™"  4.77+2.05 5544211 5.31+2.21

9% 5.62+2.43™ 5.31+1.65 5.85+1.28 5.54+1.39

= & 5.31+2.25™ 4.38+2.10 5.08+2.06 5.00+1.41
ot 4.31+2.75" 5.31£2.25 5.69+2.63 5.23+2.28

ZAz 5.77+2.59" 5.62+2.10 6.23+1.96 5.62+2.18

AurFEQd 7/|ZE  392+2.10™ 5.38+1.98 5.38+1.94 5.62+1.94

o % o] 1} 9 # 4.92¢3.01“§> 6.23+1.79 5.54+2.37 5.23+1.64
. P2 4.85+2.48" 5.38+2.36 5.15+2.03 4.62+2.10

- ot 3.23+2.05" 4924225 5.38+1.89° 5.23+1.92°
zA 7 354+2.33" 4.85+2.23" 5.69+2.10° 5.15+2.12%

AuAe 713 3.79+2.29" 450+2.18 4.64+2.68 5.21+2.29

9l # 4.93+2.40™ 5.64+2.27 5,50+2.24 5.71+2.05

EaHA 3 5.00+2.57" 5.14+1.99 4.21+2.58 4.64%2.44
ot 2.86+1.41° 457+2.41™  4.36+2.507 4644217

z Az 4.21+1.89" 5.14+1.96 5.07+2.20 5.50+1.79

170 o} dolatet, 54: mEoIT, 97 v]$ Folal.
D nsifol sk e

2 gdo] a be 5% FFolA Duncan AAEHZF 23 e 2fo]2 B Awke oust

ol

1) 534 4 da4
FTAI MPAEL PO F AnFol UF /EE 2AS goz W
HUE ERE A4t ane Axstel W @4 A8 A UE A 44
o 7z ARE ed 2 BHe] 9l

2) A W4 2 iy
NEE Aol ol ¥ HMNe #F, FRY, NFFoR o AxHAS
Zzke] wulge] Sojb AREL WA #F, TR, AU Ao
g AR B NEEE 2AG F 4 B AFE B UES AR 9
48 ;S 2TE g 424 e Az, ARNEE WEES
ol gate] 348l £AE AAT F 181§ 3ol Hob B3} FA ATHAS. &
Ze QA AEE, oW, F, 0, 202 ARG FHPYL 97



Lo &b, 712 5% gAkel ol AbeE el 19-26419] dY 349, 5=

o1& 19-25419] &ty AFshE FSHA 32
Ao 0 S Uddes 7Ee =

3) v Az
(1) =3 HHg

sy vl HlE GA| oo wle= Mo < 1-40>3 <3E 1-41>9] A A AT}

<¥E 1-40> =3 nHd FAH

(g)

A= 193 AEF 4003 A=F
Hh ()& )3z obn]=1:1.3:0.7) 180 7200
2] 31.7] 40 1600
EA 5 200
A e 3 120
1= I 3 120
7 5& = A= 2 80
7\ 1 40
71 & 1 40
T 05 20
A& 1 40
Ala A 70 2800
AF 1 40
AlFAYE oA whs 1 40
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FEE AU S. SAANT 188 0, 10, 20, 40, 60, L o]F, 2 4, 8§, 25/\1
7Ho g dgon 72 AgEES S wja dHolHerd 6773 E*oi Ty %
2712 AAZ T FAE AU FEEFES AA Ao FAxo = L}E}
B =

4) 24+ A3 =9 wguE 24
AU AAE T Al FFY 2o v & B i3t 9 H &S v <Table
2-1>3} zFo] A3+

<Table 2-1> Mixing ratio of three rices (%) and water content
based on total rice weight for bibimbap

\glcige B;g)cvgn High r?élgylose Water content
Con White rice 1.50
A 33.4 33.3 33.3 1.55
B 28.5 285 43.0 1.60
C 28.5 43.0 285 1.55
D 334 43.3 23.3 1.70
E 33.4 43.3 23.3 1.40

5) &7t %9 EAEA 4
7Zy Aol A EAL Differential scanning calorimeter (DSC 6100, Seiko
Instruments, Chiba, Japan)E& A}&3te] EAstAs. ZF Al5E (3 mg, db)
aluminum DSC pan (15 mg capacity)e]l Y31 SHFFE (9 mg) ¢33 H AS
DEsto] AoA 1 A HILHE ol F=s WAL, o] & 20°CHE Al

=
==

N E O B A o
tq A AHE XS _'_/\-]o]_%]\*“

Apshe] 120°C7HA & & 5°Cel == 7td st
6) 2719 S35H 4
A7FFe] 33EAL 7% dAE NS W= FHRapid Visco Analyser (RVA 3D,
Newport Scientific, Warriewood, Australia)E ©]-&3to] A3 o =S40y
o2& H0°CAA 1#3F 72 %, BC7HA 129 9C 9 =22 71E ¥, 95°C
Lo A 5EF FAEES. o] &, 50°C7HA] 18 & 9°Cel == Yyzhsk & 50°C
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(1) 2t A8 table 2-1°] AAE vl & Ay Fo o=z wheg A& & HiE
o] QIRELS AASIL FTHEEAA 9F 300 go WS WA F4ES 23 oF 1 4
7 52355 7] (Daihan Scientific Co., Korea)oll A H.#3 & 10 g9 A BE F 3}

AA Z2A4s AR,

(2) =A71A1= Tensipresser(Myboy System, Taketomo electric Inc., Tokyo,
Japan)E o] &3to] 10 kg load cell, 25 mm -2&74¢] cylindrical probeE A&
slo] Ao =AHZAL thS3 S Distance 30 mm, Bites speed 2.0
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A 10074419 gro . ] stste] B3 E gl

8) Wl A5 4

(1) 2 F7d o 2 Jide HE wrde] AstE2 Englyst 5(1992)¢] Wyo=
ZA8AS. AFEA u Wy A3EE A E(rapidly digestible starch,
RDS), %3] A3l¥+= AE(slowly digestible starch, SDS), 23 % A &= A

H(resistant starch, RS)2.2 Ui ¥ cookied 43} WreEE= 2 o4} x4

(expected Glycemic Index, eG)E Goni 5(1997)2] Wl wel AAslsd 2.

2) 235 [C=Coll-e ] 2al ANFIJCH(CCo, 9 k= 77
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<Table 2-2> Lipid, protein and total dietary fiber content of white,

brown and high amylose rice flours

Total dietary
fiber(%)

Crude protein(%)

Crude lipid(%)

0.84° 6.63" 1.3

White Rice

7.19% 9.6°

2.03°

Brown Rice

1.38" 7.00° 11.8°

High amylose Rice
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4) THE &Y Ao HW 3o FEFF

(1) A Zo] AMrol F3F Fo] RS <Table 2-3>°| UElY A=tz
WA EE GERY = Lk Win 7 b mgkow tho] aolm il dnrt 7Hg
Soks AMEE UelE agt> dn7F b E9kal thgo] atopn]) wim] o
Ko, FAEE UEYE bat ATl EA8E At 7HE ke thgol
Jrobu] wiml o] o] Qg

)] % endosperm©| A AE7] W&o =
5 EL.OJ L3t 718k agkat bt #Adtth: Lamberts 5(2007)2] 23}
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<Table 2-3> The color and moisture content of each rice variety

after cooking

Moisture content
after cooking

61.7°

1.0°

1.5°

110.1°

WR

58.3°
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<Table 2-4> Thermal properties of white, brown and high amylose

rice flours

AH(J/g)

T(T) Tu(T)

T()( QC )

10.9°

71.9° 64.9°

58.4°

White Rice

10.1°

58.8" 72.9° 65.6"

Brown Rice

High amylose

12.2°

79.3°

85.3°

72.6°

Rice
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<Fig. 2-3> Thermal properties of white, brown and high amylose
rice flours
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<Table 2-5> Pasting properties of white, brown and high amylose
rice flours

Tgr%%t.ir%gC ) Visclcj)gfat};(cP) Viscgisrilg(cP) Se(tcbgl)Ck
White Rice 88.1 507" 829° 534°
Brown Rice 87.3¢ 383° 787" 556
High amylose 92.1° 529 750° 221"

Rice
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<Fig. 2-4> Pasting properties of white, brown and high amylose

rice flours
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<Table 2-6> Textural properties and palatabilies of 5 types of rice
models by Tensipresser

Samples Egsrg Elasticity A(_i?lzzisve _Srfgéls Palatability
Con® 65.4° 129.4° 36.0° 79.8° 72"

A 35.5° 95.4° 35.6” 51.5° 50°

B 36.6° 97.1° 25.9d 40.1¢ 51°

C 37.5¢ 89.9° 41.0° 54.9° 57°

D 39.2" 91.2° 423" 64.9” 59°

E 42.2" 124.4* 31.9° 50.7¢ 58"

* means white rice, A-1:1:1 (1.55), B-1:1:15 (1.55), C-1:1.5:1 (1.55), D-1:1.3:0.7 (1.7),
E-1:1.3:0.7 (1.4), White rice: brown rice: high amylose rice. The figures in parentheses
are water ratio to total rice amount)

(4) A n A& =4 3}l+= Satake rice taste analyzeri= 2o] ol 2o~ wwlz £5
skaf A|Hke]l A% 59] key factorE 2] near-infrared reflectance (NIR)#t3 35
A MaEgele] AATAZ 7Hto g o] o] “mb’S (0o A 100AFo] 2] 4%
2 UeEs a¢td RAoer AUt ESTE =& AHAE YuE
(Champagne & 1996). ©] Avx]= FHRbe & zAzke] dwrd H5E5 on|she=
Ao ofdg o Aot iy JheFo] vru FRIEF] EEFE 2 AFE A
o)

.

8) W XA dig =, T, ASAY F5HA 27

(1) &= di% #5H2A 23

O gl 30HS ddem oA FRe § R oigt SAUE HAMA Y=
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<Table 2-7> Sensory attributies of

Bibimbap samples by Koreans

intensity

Sensory attributies of

Mix-—
ability ™"

Moist—
ness

Sticki-
ness

Hardness
Kk

Tastex

Flavor

Color
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* means white rice, A-1:1:1 (1.55), B-1:1:15 (1.55), C-1:1.5:1 (1.55), D-1:1.3:0.7 (1.7),
E-1:1.3:0.7 (1.4), White rice: brown rice: high amylose rice. The figures in parentheses

are water ratio to total rice amount)
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<Table 2-8> Consumer acceptability and sensory test of 6 types

of rice mixtures by Korean

Eating

Suitability

Consumer acceptability

intent

as
bibimbap

Taste™  Texture

Odor

* Appear
ance

Overall

Samples

4.50

5.17 4.53 4.63 4.50 4.50

453

Con

420 4.00°

390  4.17bc  4.23 403" 3.97°

A

3.63™ 3.53°

3.83¢ 3.97° 4.03 3.77° 3.50™

B

3.97°

413"

423" 4.43° 4.23 400° 397

C

3.07¢

3.10°

403" 417" 441 368 327

D

423 437" 3.90 4.13% 3.97°

4.47°
* means white rice, A-1:1:1 (1.55), B-1:1:1.5 (1.55), C-1:1.5:1 (1.55), D-1:1.3:0.7 (1.7),

4.40°

in

high amylose rice. The figures

brown rice:

White rice:

(1.4),
parentheses are water ratio to total rice amount)
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<Table 2-9> The intensities for sensory attributes of 6 types of 5

types of rice mixtures by Chinease

Just-About-Right(JAR)

Sticki-

*kk

Mix-
ability

- Hardne Moist-
Flavor Tastex* ness

Color

Samples

kK ok

* kK

ness

Kk

SS

bc

5.55 557" 553 4.17 417 4.43

4.87

Con

3.87°
4.40"

2.96°
3.10°

2.96°
317

483" 648"

5.44
5.10

5.75%
5.46™

A
B
C
D

6.00™

467°

4.92%

498 496® 579 404" 3.83

5.33%®

5.44°

0.33 549" 5.23° 4.90 473"

5.94°

5.08 5.04® 6.63" 3.21° 3.23° 4.29"

4.94°
‘means white rice, A-1:1:1 (1.55), B-1:1:1.5 (1.55), C-1:1.5:11 (1.55), D-1:1.3:0.7 (1.7),

E-1:1.3:0.7 (1.4), White rice: brown rice: high amylose rice. The figures in parentheses

are water ratio to total rice amount)
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<Table 2-10> Consumer acceptability and sensory test of 6 types
of rice mixtures by Chinese

Consumer acceptability

Suitability
as a . Eat***

Samples  QUE SPPEHT odor TAX SN ibaptt

Con 583 617 453 623 590 590" 574"

A 448 575 529 458" 388" 3.69" 352"

B 450" 546" 513 446” 392" 3.65" 344°

C 465" 533" 548 479 452" 4.31° 4.27°

D 5.79° 594° 566  6.00" 577 567 5.60

E 4.09° 494> 511 421 3.49° 3.46" 3.33"

“means white rice, A-1:1:1 (1.55),
E-1:1.3:0.7 (1.4),

are water ratio to total rice amount)

(3) MIFAHZ &
O 2 wad 7y

A A

o

=

S
= .

Zokom Ad

Bk
=

& ] <Fig. 2-5>¢}

AA A
e wsAel FHeld gwele F4, g,
2g. SA e mse] To%R g Bk, Hedo] 10% 7IEE
1291, A v
& 109, 209, 300 =

7}

95

B-1:1:15 (1.55),
White rice: brown rice: high amylose rice. The figures in parentheses

)7t 15%

C-1:15:1 (1.55), D-1:1.3:0.7 (1.7),

oﬂeﬂu] o o].

He. AVE FA 5

50%, °12F 50%

7} 10%, 40+ 50%, 50t 20% %4
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<Fig. 2-5> Nationality, sex and age distribution of foreigners
participated in sensory test

W57AL A3 obele] <Table 2-11>0] veh} 9le.
AAA AEEE gz Bl 7 3ta, theo] G, Ash Biolglor]

Dol 7Hg A ®7bE 5. it WA= AR 7 oA Aolvh ]Il

<Table 2-11> Consumer acceptability and sensory test of 6 types
of rice mixtures by Western foreigners

Consumer acceptability

Suitability )
Eating
Overall ~Appear .. Texture’ asa L tent™
Samples s ance Odor  Taste . bibimbap™**
Conx* 5.33° 5.19 5.14 5.05" 5.29° 5.14% 5.1°
A 4.62° 481 467 471° 4,95 5.05" 476
B 465" 475 455 450 4.85" 4.80% 47"
C 4.87%° 474 465 478 465 4.86™ 4.83
D 4.32° 452 4.22 4.35 4.09° 417 4.17°
E 5.23 5.01 5.14 5.36 4,99 4,90 4.96

‘means white rice, A-1:1:1 (1.55), B-1:1:15 (155), C-1:1.511 (1.55), D-1:1.3:0.7 (1.7),
E-1:1.3:0.7 (1.4), White rice: brown rice: high amylose rice. The figures in parentheses
are water ratio to total rice amount)
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—1, 0, +1, +1.682) 0.2 H-F3}5lo] FA A S HAA5HHS<Table 2-12>.

@ F<% W4 (dependent variable) 2% 27| (Stickiness, Y1), ¥4 (Elasticity, Yz) 2
AHbA A3 % (Overall Acceptability, Y3)S A Asd 1, AdoA 7[HstA] &=
A5 =ol7] f5te] A¥TFES FAYAHoR duEo] HAAHIIS.

<Table 2-12> Experimental range and values of the independent
process variables in the central composite design for preparation of
rice noodle

Range and levels

Independent
variables Symbol
-1.682 -1 0 1 +1.682

Brown rice content X 05 0.7 1 1.3 15

Goami content X 05 0.7 1 1.3 1.5

Water content X3 15 16 1.75 19 2.0
© ¥g3xW R d A (response surface model equation)< 2z tha2] o] ez o}z
o] Ay} 7o B e EAAg = MINITAB(Version 13, Minitab Inc.,

USA)S Ag3tdon, 339 28 == Maple (Version 7, Waterloo Maple Inc.,
Canada)< ©| &3t YEMY A&,

4 4 3 4
Y:BO+ZBiXi+ZBiiX:'2+Z Z BiXiX;

i=1 =1 =1 j=i+1

(2) 71574 vy 2do] HA Az 73
2

29 (Response Surface Methodology, RSM)<
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1§35 RSME AZZAL HAHSAL W5 U TS wUEY 3
o W ZARA BANMOE A AEAB QMR U S
[e)

™ .

L. S A4 A 9 (Central Composite Design, CCD)oll whz} Az 17709 A&+
52 FAHer AgEon o w2 FE5H S (dependent variable)?l #7]

(Stickiness, Y1), ®4 (Elasticity, Yz) % dw# Az % (Overall Acceptability,
Ya)ol g5 table 2-130] YEFHAS

<Table 2-13> Physical properties of rice mixtures

Brown _I8R  Goter  Palat- Hard Elasti- Adhesive sticki Thick

Rice angégse content ability -ness city -ness -—ness -—ness

1 0.70 0.70 1.40 53 45.0 126.2 333 56.3 12.4
2 1.30 0.70 1.40 58 422 124.4 319 50.7 12.3
3 0.70 1.30 1.40 53 415 118.1 22.8 43.3 12.1
4 1.30 1.30 1.40 48 36.8 110.4 294 44.7 11.9
5) 0.70 0.70 1.70 50 337 72.1 44.1 56.1 114
6 1.30 0.70 1.70 59 39.2 91.2 42.3 64.9 11.7
7 0.70 1.30 1.70 59 355 86.8 354 44.0 11.8
8 1.30 1.30 1.70 47 325 89.0 284 431 11.7
9 0.50 1.00 1.55 57 36.8 86.7 31.6 431 11.7
10 1.50 1.00 1.55 52 39.9 46.5 8.9 20.4 7.0
11 1.00 0.50 1.55 61 424 99.2 38.2 66.4 11.9
12 1.00 1.50 1.55 51 36.6 97.1 25.9 40.1 12.0
13 1.00 1.00 1.30 49 30.3 116.9 21.9 38.2 12.0
14 1.00 1.00 1.80 54 38.0 87.7 38.6 49.5 11.9
15 1.00 1.00 1.55 50 355 95.4 35.6 51.5 11.8
16 1.00 1.00 1.55 54 35.6 95.2 31.9 439 11.8
17 1.00 1.00 1.55 55 35.8 89.2 389 48.9 11.6
o = - - 1.50 72 65.4 129.4 36.0 79.8 12.1

CoEEwUsE dudom uuMel Fo ¥4 % 54 Avgor ywa 4
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2. RSM9] 7} 71242 dgl= s PA= SHHTe oo whet whE-dh=
TEHT At FzEAE R
equation)S AA3E= A Z(Edward and Jutan, 1997), ¥t rdy =S
ek 12 (X, X, X3), 223HXX), XoXo, XsX3), nAFEHXX,, XiXs XoXs3) 2
4= (constant)oll W3k coefficient ¥ P-valueE Table 13°] YEIAS. 7%
A kg g RdaS fjgk 7b Aol FRd Wi &Y W EdEAe 95%
FrodA FERATA GFS A= SHETE St EEFHAS<Table
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<Table 2-14> Central composite design matrix and response
values for bibimbap

Run Coded levels Response
Order X X> X5 Y Y- Ys
Factorial  portion
1 -1 -1 -1 56.3 126.2 3.57
2 1 -1 -1 50.7 124.4 3.97
3 -1 1 -1 43.3 118.1 3.13
4 1 1 -1 44.7 110.4 4.03
5 -1 -1 1 56.1 72.1 2.73
6 1 -1 1 64.9 91.2 3.07
7 -1 1 1 44.0 36.8 3.17
8 1 1 1 43.1 89.0 3.63
Axial portion

9 -1.682 0 0 43.1 86.7 3.40
10 1.682 0 0 54.9 89.9 3.53
11 0 -1.682 0 66.4 99.2 413
12 0 1.682 0 40.1 97.1 3.97
13 0 0 -1.682 38.2 116.9 4.10
14 0 0 1.682 49.5 87.7 2.67

Center portion
15 0 0 0 51.5 95.4 4.00
16 0 0 0 43.9 95.2 3.83
17 0 0 0 48.9 89.2 4.37

X1: Brown rice content(%), Xz High amylose rice content (%), X3 Water content
(96), Yi:stickiness, Ya:elasticity, Ys: overall acceptability.
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1 IAH X, X X9) 9 22H( X X, Xo X XoX0) 2 o] bt a7l = t-statistice =
oS HFsR o I AE table 2-15°] AAIEO] glom, TE constant
coefficientsv= E+ EHoA w9 FHQl Xol& HAOU(p<0.01), Ya(ZA A
A MEm)Ftel tIs X1 XoE A9$ E& quadratic coefficients €} interaction

coefficients & &2 o] A & 3k5(p<0.05).

H. V] (stickiness) ¥ Yi(eatingquality)oll th3t Xo= Z+7} 99% 9} 95% =0l A -
o)Al AolE YEr e, T3E Ys(elasticity)oll W3k Xz= 99% oA 79
Ao 2 eSS

. RSM 22285 7iukstr] 98 Y, (stickiness), Ya(elasticity)2}Ys(eating quality)
Zkol response surface regressionC ZHE FAEJOoW 1 HAEdo] table
2-150l AAJE o] A+

<Table 2-15> Estimated coefficients of the fitted quadratic
polynomial equation for responses based on t-statistic in
bibimbap

Y; Yo Y
Paramete
T
Coefficient P-value Coefficient P-value Coefficient P-value
Constant 47.9936 0.000 92.8900 0.000 53.1012 0.000
X; 1.7241 0.166 1.2581 0.562 -0.2197 0.765
Xz -7.1123 0.000 -0.9616 0.656 -2.1834 0.017
X 2.3508 0.073 -13.8471 0.000 0.8354 0.275
XX 0.6848 0.594 -0.4586 0.846 1.0658 0.212
XoX> 2.1874 0.118 3.0239 0.226 0.7122 0.389
X3X3 -1.1360 0.385 4.4912 0.089 -0.8788 0.295
X:X> -0.3375 0.823 -2.8500 0.326 -3.8750 0.004
X.X; 15125 0334 3.8500 0.197 ~0.3750 0.696
XoX3 -1.8625 0.242 4.3250 0.153 0.8750 0.374

X1: Brown rice content (%), Xo: High amylose rice content (%), X3 Water content
(%), Yistickiness, Ya: elasticity, Y3 overall acceptability.
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@ 2z gaa md Aol BAA foAd-S analysis of variance (ANOVA)9
od H7tE S, Table 2-16%= 3719 S5 H¥HTA Y (stickiness), Ya(elasticity)
ZLE]I_’ Y; (eating quality)ztoll ™3 responseE AW3tE= Edo] 3k ANOVA

S HAFEH, B 5HHS (1L, B dist A8x21 (X, XX 99% <}
95%"[‘"{01] A Zhzb oA o2 YR 5 (p=0.002, p=0.002 and p=0.014).

<Table 2-16> Response surface model equations based on
central composite design for bibimbap

Response Quadratic polynomial model equation Via P-value
Y; = 479936 +
Y; 1.7241.X; - 7.1123X+2.3508 X7+0.6848 X //+2.1874 X - 0.889 0.012

1.1360.X5 - 0.3375.X,.X7+1.5125X X5 - 1.8625X2X 3

Yo = 928900 + )
Yo 1.2581.X; - 0.9616.X> - 13.8471.X5 - 0. 4586 X7+3.0239.X 0.890 0.012
“+4.4912.X5 - 2.8500.X . X7+3.8500.X . X 7+4.3250.X X5

Yy = 40792 + , ,
Vs 0.1698X,+0.0257 X - 0.3209.X; - 0. 2559X, - 0.0491X5  0.856 0.028
- 0.2842X5+0.0775X X7 - 0.0625X . X50.1725X-X 5

Xi1: Brown rice content (%), X» High amylose rice content (%), X3 Water
content (%2%), Yi:stickiness, Y::elasticity, Y3 overall acceptability.
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@ Ys(eating quality)2] Quadratic term (X X7, X2X5X3X9)3 Y (stickiness)<S A <]
g T 3HEES B%TTolA freldel dew, Rde BIAAS dwHste
lack-of-fit testZ2¥ = FTEWHF Yy, Yot Y3 & 9B%FFoA p-value’b ZHz)
0515, 0. 145, 05225 YEIWHA ool gl A2 YEY S

2 FTEAT (XN, X0X0)7F SHHF (N, BBl 93 vA= G337 o
A SEESE Holal AL Xo@to] 05 % (-1.682) oA 15 % (+1.682)7H4 <
, Y17 Y, were decreased. T3 X37F 15 % (-1.682) A 2.0 %

<Table 2-17> Analysis of variance (ANOVA) for responses in
bibimbap

Response Source DF SS MS F-value P-value
Linear 3 806.89 268.96 15.85 0.002
) Quadratic 3 95.75 31.92 1.88 0.221
Regression .« product 3 4696 1565  0.92 0.478
v, Total model 9 949.60 105.51 6.22 0.12
! Lack of fit 5 83.94 17.79 1.19 0.515
Residual Pure error 2 29.84 14.92
Total error 7 118.75 16.97
Total 16 1068.38
Linear 3 2652.85  884.28 15.15 0.002
Quadratic 3 324.45 108.15 1.85 0.226
Regression  Cross-product 5 a3399 11107  1.90 0.218
Y, Total model 9 331051 367.83 6.30 0.012
Lack of fit 5 383.70 76.74 6.18 0.145
Residual Pure error 2 24.83 12.41
Total error 7 408.53 58.36
Total 16 3719.04
Linear 3 1.8887 062957 7.39 0.014
] Quadratic 3 1.3473 044908 B.27 0.033
Regression oo product 3 03173 010678 124 0.365
Y3 Total model 9 35533  0.3%481 4.63 0.028
Lack of fit 5 0.4442  0.088%5 1.17 0.522
Residual Pure error 2 0.1525  0.07623
Total error 7 05967 0.08524
Total 16 4.1500

DF, degrees of freedom; SS, sum of square; MS, mean square. X;: Brown rice
content (%), X>: High amylose rice content (%), X3: Water content (%),
Yi:stickiness, Yselasticity, Y3 overall acceptability.
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©® 284 X37F 1.5 % (-1.682) oA 20 % (+1.682)= F7FstH Y& S7hsti e
M, X1,X30 A= gho] zero@tel 7MhEaE AAAY Aske FUtehs A¥=

LERH A5

<Table 2-18> Multiple response optimization for the preparation of
rice noodle of predicted and experimental values

Dependent variables

Multiple response
optimization

Y Yo Y3
Target value 79.8 129.4 45
Optimal conditions X1=1.07%, X2=0.56%,X5=1.60%%
Predicted value 57.3 125.7 4.25
Experimental value 545 + 3.22 120.8 + 6.79 417 £ 04

X1: Brown rice content(%), Xz: High amylose rice content (%), X3: Water content (%),
Yi:stickiness, Y:elasticity, Y3 overall acceptability.

(4) F3 2de 4354 EH v

@ Table 2-19+ /‘ﬂ T e Z4zF AHnk 5 4SS UEd AoE,
W] A3y = A E(Rapidly Digestible Starch, RDS) H]&9°] 68.45%% 1, A
A3ty = AE (Rapldly Digestible Starch, SDS) H]&°] 18.10%, A3} #]

A+ (Resistant Starch, RS) H]&9°] 13.45%, expected Glycemic Index(eGI)%&t
85.092 =AHS L.

F

o,

) =
=
OF1-
1=

rlo rr

@ @wl= Wl Hls) RDSH|&©] v 34.06% % i SDSHI & 23.86, RS H|&&
42.08% A1 eGI= 67.22%+. aLotw|e] RDS+= 33.06, SDS+ 3258, RS+
34.36% R o™ eGI= 69.86°1 5. RSM<S ol 7IdE HE o AsEALS
RDS 27.76, SDS 25.19, RS 47.05%°|" eGL+= 67.00%2 74 9 3A=.
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<Table 2-19> Digestible properties of three cooked rices and target
rice

Rice varieties RDS SDS RS eGI
White rice 68.45° 18.10° 13.45¢ 85.09°
Brown rice 34.06" 23.86" 42.08" 67.22°
igh

High amylose 33.06° 32.58° 34.36° 69.86”

rice
Target rice 33.76° 25.19° 41.05° 67.00°
70
y, % ‘
50 2
-15~., ; 1.5 R . 15 = e ; 1.5
1] 1] a (] 1} ]
X, 15-15 X, X, 15=15 X, X, 15-15 X

55 ¢ 130 - 4.5
\ 35

y, 50 v, 10O v, %
45 80 25

-1.5 15 -1, 15 -1.5 15
o o o ? a [+] 1] o

N I5=is X X, 1355 X X 15Ts M

70
60
Irl
50
D oy, - 1.5 15
03 ~ 0
X, 15-15 X, X, 15-15 X, X, 1515 X,

<Fig. 2-7> Response surface 3D plots for extraction of bibimbap.
Xi1:Brown rice content (%), Xo:Goami content (%), X3 Water
content (%), Yi:stickiness, Yz.elasticity, Y3: eating quality.
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<Fig. 2 9> Texture analyzer (Tensipresser) and Taste Anayzer
(Satake)
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<Fig. 2-11> Sensory test by western foreigners
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AT A3
4 a9 =AY
AR & 21127374567 ][8]9]10]11
dl9 92 e|glelglgelglele

B 24

AT AA WS

1) A2 27 EYHA2ZHY &¢9-ZFJ-Edxyg o= it
DO AH 2= 23 EYE 2(Thermus scotoductus ATCC 27978)5 castenholz TYE ®j
0.006% FeCls

Z](0.02 nitrilotriacetic acid, 0.2%
solution, 0.012% CaSQOs4, 0.022% mgSQOs; NaCl, KNOs, NaNOs; NaHPO, 3%

agar, 0.2% trypton 2 0.2% yeast extract)el HZE3ste] 70CoNA w3t g
AR st #AE 3Fetd e, o] F FAZFEH 944 DNAE 83

Nitschs’s trace elements,

shal, ol7t=

H o] =
FEEAE

DNAE Asa i Hind MZ Ao
- F 7t Ed AT yo] 29
Cold Spring
E2" A9 32

Az MEE

@ AP 2FEYH 2 A
1.

Q2 Ao Hr|gE ¢+ T L &
iz s o]&3sty A=
Harbor Laboratory Press, New York, 1989)& <33t e. A=

Kbel FAAE TP RS A3 o plIgWEe A Ystol

& 2 ¥ (Molecular cloning,

Azt 2 (Fig. 3-2).
@ @9 AMxF NHZHEYH du-FFI7teEdFHY o= A 14 g < (open
reading frame)S Z=24Y3}7] fstd, PCRe AAlg9ew, PCR AHES
p6xHis119 ®WE Y Nde 1 2 Hind NI AFEA F9o Adste] =g

o] o

p6xHisTSaGTE A %33 <.
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( O\ .
e )

..--M Thermus scotoductus genomic DNA

l Hind Il digestion

(] (321)

Hind Wl (1)

pTSaGT119
(6.4 kb)

Iﬁuﬁmﬁ@

Hind 1l (3200)

<Fig. 3-2> ¢ 9 ZFFI=EAdAHYFo|R FEY
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@ p6xHisTSaGT ®E A= Fig. 3-29] 7rgFstAl YeEtd S, p6xHisTSaGT
of FRYH di-SFI=ENLY 1]015 FAAE ATGE A& ZEo=F,
TAAZ A4 mEo= xdam Yo, & 1503749 Fadoeel =g ofFo]
A e T, ol2RE wdEy s w2 500719 ofnwAito g FAE Q)

©® A zx3 pbxHisTSaGTE Escherichia coli MC1061°l 3 & %k
AEste] 37=oA 16417 widsn ARG FAS AY
o

1_1:1 % ﬂ“l”fﬂ' :r?'xﬂ

£ pH 759 50 mM Tris-HCl ¢t5&do=2 A g, 2592 93

H oddEeste] dsds Hals 45dE Ni-NTA A4 Azvt=ey)

of EFAA AAY Ldu-FEIIeEAAHY RS F& 50%, fold 1.5WE F
S+

® ®3%E &4 4-a-glucanotransferase® plasmid & AxF F+F= w3k
- Ni-NTA ZHE o]&3ste] AASAS. o SDS-PAGE= &<l 119
(Fig. 3-3).
TSaGTase CGTase Maltogenic
amylase
KDa kDa 1 2
- 25
130
o 205
72 - 116 - 16
55 W 'ﬁsgua 4 97
: ss-l' 6 |
36 [ R L CGTase “— MAase
28 88 ;
dh |
4 e ' :
1758 1
el . T - 4
- 2

<Fig. 3-3> SDS-PAGE Z %
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@ 3}-FFAEARLT o] 29 L% % pH

0.25% ofd =2 0.05% ZEZ 50 mM Tris-HCI(pH 7.5)¢l
F, RS ANER ARE Aste] Av FRAmEALT Y=
A& (Fig. 3-4 2 3-5). 4/1F Rhe dergde Arel

Lo ME AEgo] 7hsstH pHE T4l s o] &F
)

o] 3}
1o 1.

et
o
At

100 -

80 -

60 -

40 1

Relative activity (%)

20 1

40 50 60 70 80 90

Temperature (°C)

<Fig. 3-4> 4H-Z 2 -EdLHYo]|2e] L5 EA
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pH
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<Fig. 3-5> ¢9-SFIIE

=

=g ol =9 pH 54
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(2) WEA FolzaA2 FIPAANE CGTase §F A&FA Y Ax
WdA dolzmAs FEleAA CGTased #FAAE 237 9349
PFCGT-Fco ¥ PFCGT-Rxo09 Zetolw & AlZxdtil do]m a7~ Felojax
DSM 3638¢] A1x] DNA®| tiale] FHEAAHRES(PCR)S HAlste] oF 2.1
kbe] AAES AU TFE F4x4 WS NCo 13 Xho 12 A s, o5
NCo 13 Xho 12 8 p6xHTKNd #E ¢} gto] Aol st p6xHTKNACGTE
A 2359 . Fig. 3-6°] p6xHTKNdACGT2 WE e 7HeFs] ZA|s 4.

~— pfegt .

-—
Pyrococcus furiosus genomic DNA

@k
o

PCR with PF-Fco and PF-Rxo

Ncol Xhol

Ligation with p6xHTkNd

pfegt

<Fig. 3-6> CGTase? 24
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O &2 AA

WadAd  dolzzAs FEleAs CGTase  AAtF(Escherichia — coli

MC1061/PFCGT)E 3% oll&-Z°] 7k LBK iAo FE3ato] 30T oA 727\]

ZF wj ket ?4“5'*31 sto] TAE AU FFe FAE pH 759 50 mM E

o, + 2R 3% §1 94 FYete s

AstAe. LdH EAE o|2uBFAE o|&F ARvEIHIE o] &t A
Astde. ARmEIHIE  Q-A3=E=, DEAE-toyopearl 2  GPC(gel
permeation chromatography)s 2.2 A3t S. SDS-PAGEE o] &3lo] 7]
Al AxE IR ol Fe A~ CGTased HdE& 2 AAEE &
ol & (Fig. 3-3).

@ WEAd Folz3A~ F3 A~ CGTased &44
R
SHers b= gl 005 mlol pH 509 50 mM 4t g obdlElolE 3
o 0.1 mish 1%(w/v)el 7HERAE &9 015 miE ¥ F 90TeA 10
WF-8-A17] a1, DNS(dinitrosalicylic acid) &5 Yol Wg& FTEAZ
#o] BAAA 575 nmel X FFE=E S5t AAEA
¥

g
EE FA vlase] £ 1 mmoled] TEAZ A HAFE 1 Uni

J|m

%

R
—_

to

40
a1

o Az AL oy
N ob

>

[}

rir
=)
ft

FA=

[ do

B
=
(e

»

TolA of 50% o]de &4d& 4 ﬂi"i%(Fig. 3-7).

a4 dE pHY S dotnr] fste], pHE 2 458 0.10

ml? 1.0% 7F84d HAEs 23dste sds 458 015 mlS 4] 90TelA
A F ZhAS 77 005 mlS Hrbske] 1083 W AlA AT S
=743, HA pHE °F 5011, 50% ©]e] &4S FAst= pHE 57 WA 6591
Aoz #A&AH S (Fig. 3-8)
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2) EAE o] &3 #EY mw Ax L HAs3)

wal 100 gol FEE 2Este] 402 ml-5 mDE 7kt & 25TCAA] gk AlZE
Z319 & (fig. 3-9). Al =3

2~ analyzerE Alg&3lo] =A340S. Table 3-1014 ¢} o] HHA xzHo

steto] M Eo]ZE RAIAZ F adhisive mode® ZA 39S (test speed 1

mm/s, distance 10.0 mm, force 200g, time 2.00s). X & H

E 5 5ol &2 u "Holzo] FRE g £E5 FA5HA

A3 gu)E sty Al7)d UEhd WA o 2R E adhesivenessZ

7= table 3-13 <. Table 3-10] VER ulo} zro] &g ¥ wyke] who

o 7} Blulvto] Hlate] 5 Felstl o ol mAAYI W] $YAS

AL e & 5 A

My dle

Ck=L
| = I = |
25°C, 1A|ZF

(F7)
718/ 57
100 °C, (1~2)A|

BE=

<Fig. 3-9> 2449 "i A=z T4
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°
4ColA 1047 WA 297 A3 T A2} FA 9
=l %A(D = %X 319 = (Seiko, 2@ SSC/5200(

SC)E ] 5}04 —E—

Torsguprate: i

Controlcookedrice

T s &

Rice cooked with TAaGT
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Rice cooked with Novamyl

Rice coocked with CGTase

Setting parameter: Sample :20mg (containing moisture)

Initial temp : 20°C or 5mg + 15ul DW ( dried powder)

Endtemp : 150°C

<Fig. 3-10> DSC analysis of rice cooked with enzyme
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vjdk 20 mge 3] WMol ¥ 20ColA 100C7H# 7FE 4% 10C/ming =
Aot . Table 3-2¢ e vke} o] gaAeste] Az whe] AHZE H]
Tl vlsA AxzE v AHEO 2 aS 13, ole aaAE @ woA

w37 AldE s ongh

Peak('C)  Onsetl'C)  End(C) Enthalpy (g
Controlcooked rce B3 B D 19

Rice cooked wih Novamyl 626 0Wooom I

Rcecooked with CCTase 593 M3 84 038
Ricecooked with TAaGT 585 09 @5 03

The samples wereanalyzed aferesing 100 et

<Table 3-2> DSC analysis of rice cooked with various enzymes

4) B2E o83 HAu ARy Fx 74 4
T2 AEd T HPAECE o] &3le] ojda=He =3 Zo| X
omf oje] aaA Tl e 4 Lol F7t TS FASAL
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<Fig. 3-11> &4 7 WMu Fx9 HPAEC £4
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5) A 23

O A+ 38 dx19 flowchart: o}#] Fig. 4-183 &

1. 629 HIAZE B Ao Hostrlz T & njulvtat (High Vegetable
Group, HV+) 319, &+ (Weight Loss Group, WL*) 314 S AZ4#A7 & ¢
A 19, WA BMI<23kg/m” Q1 Abg 19, 2@t 19, |32 LT 19%
Aelgk HV-# WLtz 299 o] A5 A2 ol vdy A3 7F 90% w9t

of =2et HVar 191, Ao 2 Frdere] ofAbs W3l WL 2015 Alejsh HV+

287, WL+ 279 0] 12572 A& nhA,

=

IRB / Subject recruitment 62 Overweight
(BMI>23) (March 19) subject(BMI>23)
Blood collection Excluded
Anthropometrics <~ HV: 2
Dietary assessment (fftarc =t Apati0) WL: 2
Depression... :
Group assighment : :
Beginning of intervention Baseline subject
(April 4) HV:: 29
5 WL: 29
6" Week examination
(May21~25) Drop-out
HV: 1
; 2(—
End of intervention
o s —
Final subject
Final examination HV: 28
(June21~July3) WL: 27
<Fig. 4-18> Study flowchart
L AT FEEEAe] 49 Fig. 4-199 22 FAE T
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=
offt
Xl
2
o

2 Roln e Aol 992

v tigRke] A AR 26849 oxbe] Wle 2 58%0°]%lal Wyt BMI=
26.3 kg/m’, HIREQl A2 62% 5. dIFo]l ATz Aol AN HT6%)

FFuss T2 &2 53] 23k5(5%).

=2 T

>
o
©

jus)

<Table 4-1> General characteristics of subjects at baseline”

All HV? wL? P
4)
(N=55) (n=28) (n=27) value

20.29+7.19 28.41+8.86

Age, y 26.80+8.13 . 5 0.122
Female 32(58.2) 15(53.6) 17(63) 0.665
BMI, kg/m2 26.32+2.92 26.76+3.17  25.85%2.61 0.255

>25, % 34(61.8) 21(75) 13(48.1) 0.838
Body fat, % 23.83+6.26 23.79+6.93  23.87%5.61 0.962
Height, cm 167.0+8.7 167.8+9.4 166.26+8.07 0.447
Weight, kg 7391+13.16  75.73+1353 72.03+12.75 0.302
> University degree, % 9(16.4) 4(14.3) 5(18.5) 0.952
Employed, % 20(36.4) 8(28.6) 12(48.1) 0.346
Having allergies, % 1(1.8) 1(3.6) 0(0) 0.322
Smokers, % 3(5.5) 1(3.6) 2(7.4) 0.974
Drinkers, % 34(61.8) 17(60.7) 17(63) 0.864
Experience of weight loss, % 42(76.4) 22(78.6) 20(74.1) 0.940
Regular exerciser, % 15(27.3) 3(28.6) 7(25.9) 0.826
Nutrition supplemental user, % 12(21.8) 7(25) 5(18.5) 0.798
Experience of nutrition education, %  3(5.5) 1(3.6) 2(7.4) 0.974
Having Hansik-based meals, % 50(90.9) 25(89.3) 25(92.6) 0.670

1) Values are meantSD or number(%).

2) HV: High Vegetable Group

3) WL: Weight Loss Group

4) Calculated by Student t-test(continuous variables) or chi-square test(categorical
variables)
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A HVESH WLTe #Hid $exEE 7
/\EI

2
5 127

o Asde Ay A HV?LPJ Hit Asd A 3068£6.009 2w, WL

30.59+6.53= % i 7F 593 Aolrb Yoy 12F T HVTo HiF A5d A

=

F( 34.714550)+= WL(31.04+7.55) Ht} FolstAl =de(P=0.045). 23 AT
HVIe AL5#AHAS57 §994 02 27188 (P=0.001)<Table 4-3>.
o WH): AFgate] Ad A HVEY WLe #Ha wd Aes 77t

4.00+1.46, 3.63+1.27= Fr 3 Fold 2ozt gilem AF Folm= Aol7t gl

A, 1253 dn] Jhdel gk {9 4dS HVa(P=0.071) Bt WL (P=0.022)¢]

ST

<Table 4-2> Comparison of depression, dietary qulaity, and
constipation between HVY and WL? groups at baseline and 12
week

Baseline 12th week
HV WL HV WL
3 P-value
mean mean P-value™ ,0qn mean
(SD) (SD) (SD) (SD)
10.3 10.6 0.885 114 10.1 0.530
Depression
(8.09) (7.40) (9.73) (5.51)
] ] 30.7 30.6 0.960 34.7 31.0 0.045
Dietary quality
(6.00) (6.53) (5.50) (7.55)
4.00 3.63 0.323 4.32 4.19 0.136
Constipation
(1.46) (1.27) (1.05) (1.33)

1) HV: High Vegetable Group
2) WL: Weight Loss Group
3) Calculated by Student t-test
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<Table 4-3> Changes of depression, dietary quality, and
constipation before and after intervention in HVY and WL? groups

12m week - baseline

HV WL
Mean 2 Mean
P-value P-value
(SD) (SD)
1.17 -0.48
Depression 0.160 0.708
(4.32) (6.60)
4.03 0.44
Dietary quality 0.001 0.698
(5.64) (5.87)
0.32 0.55
Constipation 0.071 0.022
(0.90) (1.18)

1) HV: High Vegetable Group
2) WL: Weight Loss Group
3) Calculated by paired t-test

@ Az = BMI
. AFHEAY] baselineo| A1) Hir AFF BMI= HVZ WLt Alo]o] =}

7F =

v AY 65 5 127 3 F 3 HiEAITH BMI= Zolrt glleu <Table
4-4>, baselinedl H3te] 65, 12570 T+ EF AT BMIZ} +3HA 745}
93l <Table 4-5> 2¥d ¥ 74" AFS HVT 2.75+2.49%kg(P=0.000), WL
1.77+2.63kg(P=0.000), 7+2¥ BMIE HVI  0.99+0.90kg/m*(p=0.002), WL
0.63+0.97kg/m’° (P=0.002)$1<-.

<Table 4-4> Comparison of weight and BMI between HVY and
WL? groups at baseline and 12% week

0 week 6™ week 12" week
HV WL P HV WL P HV WL P
Mean Mean 3y  Mean mean mean  mean
value value value
(SD) (SD) (SD) (SD) (SD) (SD)
) 75.7 72.0 0.302 74.0 70.9 0.370 73.0 70.2 0.449
Weight, kg
(13.4) (12.8) (13.4) 12.1) (139 (124
BMI, 26.8 259 0.255 26.2 255 0.372 25.8 25.2 0.511
kg/m> (317 (262) (313)  (2.48) (3.37)  (267)

1) HV: High Vegetable Group
2) WL: Weight Loss Group
3) Calculated by Student t-test
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<Table 4-5> Changes of depression, dietary qulaity, and
constipation before and after intervention in HVY and WL? groups

6™ week - 0 week 12" week - 6™ week 12" week - 0 week
HV WL HV WL HV WL
Mean P- Mean P- Mean P- Mean P- Mean P- Mean P-

3)
(SD) value (SD) wvalue (SD) value (SD) value (SD) value (SD) value
Weight, -1.73 0.000 -1.15 0.000 -1.03 0.010 -0.62 0.120 -2.75 0.000 -1.77  0.002

kg  (1.83) (1.41) (1.95) (2.00) (2.49) (2.63)
BMI, -062  0.000 -040 0.000 -0.37  0.008 -0.23  0.139 -0.99  0.000 -0.63  0.002
kg/m® (0.67) (0.48) (0.68) (0.78) (0.90) (0.97)

1) HV: High Vegetable Group
2) WL: Weight Loss Group
3) Calculated by paired t-test

c. AFH AAFAF] A gael AL ARW 6574 HVT(-17ke,
P=0.000;-0.62kg/m? ~ P=0.0000¥ WL (-1.1kg, P=0.000; -0.40 kg/m?
P=0.000) EFoA #ZAFot 654 1257kA = HVE(-1.0kg, P=0.010;-0.37
kg/m® P=0.00Q)] A wF 78S

<Fig. 4-20> Trend of weight changes during study periods
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<Fig. 4-21> Trend of BMI changes during study periods
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<Table 4-6> Comparison of blood parameters between HVY and
wWL? groups at baseline and 12" week

0 week 6" week 12" week
HV WL HV WL HV WL
P- P- P-
Mean Mean 3Mean mean mean mean
ue value value
(SD) (SD) (SD) (SD) (SD) (SD)
. 126.0 1239 118.0 121.1 1219 116.3
Systolic blood pressure, mmHg 0.566 0.368 0.079
(10.7) (15.9) (12.3) (13.2) (9.52) (12.9)
. . 7.2 749 69.3 719 72.0 71.4
Diastolic blood pressure, mmHg 0.914 0.373 0.776
(779 (12.2) (11.2) (9.61) (7.18) (9.58)
767 155 739 773 76.7 789
Blood pulse, bpm 0.690 0.205 0.265
(109 (10.3) (11.7) (7.28) (8.87) (4.86)
. 14.3 13.9 144 142 14.3 13.7
Hemoglobin, g/dL 0.404 0.612 0.226
(1.55) (1.84) (1.51) (1.95) (1.43) (1.78)
. 418 41.0 425 426 419 41.0
Hematocrit, % 0.450 0.947 0.389
(359) (4.34) (3.31) (4.80) (358) (4.47)
711 649 507 5.25 6.96 6.01
WBC count, n 0.149 0.540 0.042
(1.72) (1.45) (0.96) (1.17) (1.76) (1.62)
198 220 267.1 264.0 251.0 2564
Platelet count, n 0.186 0.874 0.712
(5.19) (6.79) (86.9) (55.6) (489) (58.7)
214 215 223 222 19.8 22.0
AST (SGOT), U/L 0.978 0.993 0.186
(7.87) (6.05) (13.8) (7.18) (5.19) (6.79)
200 197 225 219 17.8 20.9
ALT(SGPT), U/L 0.928 0.919 0.416
(13.0) (11.0) (26.7) (16.2) (12.1) (15.5)
171.8 157.2 1734 160.4 188.3 173.2
LDH, U/L 0.183 0.242 0.134
(52.8) (20.6) (53.4) (20.9) (44.6) (26.5)
195 221 298 224 21.6 22.9
y-GTP, U/L 0.515 0.402 0.774
(11.3) 7.7 (42.2) (18.1) (13.2) (20.2)
1796 190 1745 1954 179.6 1934
Total cholesterol, mg/dL 0.207 0.039 0.192
(33.00 (12.1) (32.5) (40.4) (39.0) (38.7)
575 578 544 585 53.4 57.3
HDL-cholesterol, mg/dL 0.937 0.173 0.233
(11.7) (14.1) (9.95) (12.3) (119 1210
100.2 1147 985 1146 101.9 116.7
LDL-cholesterol, mg/dL 0.109 0.054 0.082
(31.1) (35.1) (27.9) (32.7) (30.2) (31.5)
Triel i JdL 109.6 102.4 0618 1084 111.6 0.815 1215 973 0.173
riglyeeride, me (572) (488) (46.7) (53.0) (83.7) (375)
o 0.88  0.83 0.80 0.75 0.82 0.75
Serum creatinine, mg/dL 0.377 0.235 0.073
(0.23) (0.12) (0.16) (0.15) (0.13) (0.14)
. 1019 116.7 86.6 87.2 79.0 83.8
Fasting blood sugar, mg/dL 0.082 0.754 0.030
(30.2) (31.5) (8.08) (7.17) (7.04) (8.98)
. 106 9.87 9.31 9.68 9.88 9.86
Leptin, ng/mL 0.711 0.843 0.991
(8.45) (6.33) (7.70) (5.71) (7.18) (6.48)
Adi . L 6.51 5.07 0.200 536 20.7 0.104 11.2 174 0.171
{Ponectn, #e/in (528 (272 . (353 472 (188) (142)

1) HV: High Vegetable Group
2) WL: Weight Loss Group
3) Calculated by Student t-test
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<Table 4-7> Changes
intervention in HVY and WL? groups

of blood parameters before and after

6" week - 0 week 127 week - 6™ week 12" week - 0 week
HV WL HV WL HV WL
Mean P- Mean P- Mean P- Mean P- MeanP- Mean P-
3)
(SD) value (SD) wvalue (SD) value (SD) value (SD) value (SD) value
Systolic blood -8.04 -2.70 3.92 -4.85 -4.12 -7.56
0.000 0.176 0.086 0.006 0.032 0.001
pressure, mmHg (9.22) (10.1) (11.2) (8.52) (9.23) (10.2)
Diastolic blood -5.92 -3.04 2.73 -0.52 -3.19 -3.56
0.004 0.065 0.123 0.771 0.022 0.106
pressure, mmHg (9.48) (8.18) (8.71) (9.15) (6.64) (11.0)
-2.73 1.85 2.37 1.56 0.00 341
Blood pulse, bpm 0.175 0.275 0.230 0.305 1.000 0.107
(9.97) (8.64) (11.3) (7.72) (11.4) (10.6)
0.09 0.24 -0.17 -0.47 -0.08 -0.23
Hemoglobin, g/dL 0.530 0.015 0.259 0.001 0.451 0.085
(0.74) (0.48) (0.75) (0.63) (0.51) (0.66)
0.71 1.60 -0.57 -1.59 0.15 0.02
Hematocrit, % 0.102 0.000 0.170 0.000 0.592 0.969
(2.23) (1.48) (2.13) (1.76) (1.43) (1.99)
-2.04 -1.24 1.89 0.76 -0.15 -0.48
WBC count, n 0.000 0.001 0.000 0.024 0.508 0.096
(1.87) (1.78) (1.97) (1.64) (1.20) (1.43)
4.39 -3.14 -16.1 =75 -11.8 -10.7
Platelet count, n 0.738 0.608 0.181 0.136 0.033 0.070
(68.7) (315) (62.2) (25.7) 27.7) (29.6)
0.82 0.74 -2.46 -0.26 -1.64 0.48
AST (SGOT), U/L 0.753 0.425 0.295 0.822 0.098 0.513
(13.7) 4.75) (12.2) (5.94) (5.07) (3.78)
2.54 2.22 -4.71 -1.0 -2.18 1.19
ALT(SGPT), U/L 0.608 0.214 0.306 0.604 0.067 0.477
(25.8) (9.06) (23.9) (10.3) (6.04) (8.54)
1.57 3.26 14.9 12.7 16.5 16.0
LDH, U/L 0.702 0.403 0.006 0.001 0.000 0.000
(21.5) (19.9) (26.4) (17.7) (17.5) (18.6)
10.3 0.22 -8.21 0.56 2.07 0.78
v-GTP, U/L 0.189 0.760 0.215 0.574 0.207 0.319
(40.4) (3.74) (34.2) (5.06) (8.48) (3.97)
Total cholesterol, -5.04 2.44 5.07 -2.0 0.04 0.44
0.142 0.476 0.139 0.675 0.992 0.916
mg/dL (17.6) (17.6) (17.6) (24.5) (19.8) (21.7)
HDL-cholesterol, -3.14 0.74 -0.96 -1.22 -4.11 -0.48
0.002 0.540 0.261 0.356 0.001 0.739
mg/dL (4.91) (6.19) (4.44) (6.76) (5.53) (7.43)
LDL-cholesterol, -1.68 -0.15 3.57 2.07 1.89 1.94
0.597 0.963 0.266 0.614 0.559 0.572
mg/dL (16.6) (16.3) (16.6) (21.1) (16.9) (17.4)
Triglyceride, mg/dL - 0879 0204 00 0201 0 0050 . 0261 ' 0463
riglycerde, e (393) 0 dn T (B26) T @61 (548 ) (354)
Serum creatinine,  -0.07 ~0.08 0.02 0.00 006 -008
0.050 0.000 0.413 1.000 0.128 0.000
mg/dL (0.19) (0.07) (0.10) (0.08) (0.20) (0.07)
Fasting blood sugar,0.64 0,07 761 -341 696 -348
0.599 0.961 0.000 0.029 0.000 0.042
mg/dL (6.38) (7.76) (7.62) (7.65) (6.87) (8.47)
) -1.31 -0.19 0.57 -0.74 -0.01
Leptin, ng/mL 0.070 0.757 0.474 0.787 0.459 0.991
(3.66) (3.18) (4.14) (3.50) (5.19) (3.34)
. 114 156 550 327 465 12.4
Adiponectin, pg/mL 0.266 0.09 0.126 0.731 0.223 0.000
(5.33) (47.0) (19.4) (49.0) (19.8) (14.1)

1) HV: High Vegetable Group
2) WL: Weight Loss Group
3) Calculated by paired t-test
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Fasting Blood Glucose(mg/dl)

p=.042

<Fig. 4-22> Trend of changes in fasting blood glucose during
study periods

® AT HE

.

1_‘-

HVT 3 WL Abol 9] baseline, A 657 %, A 127 % A4 A8 AAH
A= table 4-8¢) B, A A= o] 35

-Baselineol| /] HVT 3 WL Aol 9] A4 AR x| A2 Ao
A 67 F, 129 Foll= HVT WL Alele] Al4+4 A& —74_101/\194 Lo
= A=

r \l‘
?.9
ulles

7} ol A ti/dAke] baseline, TA 65 F, TA 125 F dst # dHHA
W3} Fol= table 4-99] A Al E ] 9)5

-F8 AR 78 Ads Y 0F5H 657 ARV St AATES HVI(
65+1.59kg; P=0.000)¥ WL (-1.09+1.55kg; P=0.001) =E-Foll A ZFAdg)

& 9A HVa(-1.67£2.07%; P=0.000)% WL (-1.06+1.69%; P=0.003) &%l
A3

6]1

s

-1.
3

1

N

o
A vkeE (0.58+1.24kg; P=0.021)¢] frolstA 7+

A
B3

-6574%-E 125 &<F HVI oA =
AF Ao WLl A= Wstrt
-% 125 2te] AxE A9 R baselinedl Al 12F SA & HVaolAl A A
(-2.22%+1.83kg; P=0.000), A *|¥&(2.23+2.08%; P=0.000)°] 23t iL, & AdstA
WLl A A A (1.30+2.10kg; P=0.003)2 A A &(1.22+£2.14%; P=0.006) 7+
27F RN

158



<Table 4-8> Comparison of blood parameters between HVY and
wWL? groups at baseline and 12" week

0 week 6" week 12" week
HV WL P HV WL P HV WL P
Mean Mean 3) Mean Mean | Mean Mean |
1
sp) D M sp) o ep) s
. 375 34.9 375 349 376 347
Total fluid, ¢ 0.224 ) )
8.75)  (7.26) (851) (7.18) (8.78) (7.16)
. 10.2 9.40 10.0 9.40 102 934
Protein mass, kg 0.219 ) )
(245)  (2.02) (2.57)  (1.99) (2.48) (2.00)
3.66 3.39 3.65 3.37 363 335
Bone mass, kg 0.188 0.170 0.1
(0.80)  (0.67) (0.78)  (0.66) (0.80) (0.65)
48.2 44.8 48.3 449 483 447
Muscle mass, kg 0.225 0. 0.195
(11.3)  (9.38) (11.2)  (9.26) (11.4) (9.27)
514 47.6 514 477 514 474
Lean body mass, kg 0.218 0.211 .
(1200 (99D (11.8)  (9.82) (12.0) (9.82)
285 26.3 285 26.3 285  26.2
Skeletal muscle mass, kg 0.239 0.246 )
(7.40)  (6.07) (7.28)  (6.01) (7.40) (6.02)
23.8 239 22.2 22.8 216 226
Fat mass, kg 0.962 0.70 )
(6.94) (561 (6.80) (554) (7.06) (5.77)
32.0 33.6 30.3 325 298 323
Percent body fat, % 0.409 0.259 .
(794)  (5.48) (7.72)  (6.14) (7.88) (5.97)
Pt disteibut 085 086 . 084 085 081 0%
at distribution 008 (005 006 005 (006 (0.05)
. 2.67 2.38 2.64 2.38 266  2.36
Right arm, kg 0.156 . )
(0.82)  (0.67) (0.83)  (0.67) (0.86) (0.67)
2.62 2.36 2.60 2.35 262 233
Left arm, kg 0.212 0.215 0.166
0.81) (0.67) 0.82) (0.67) (0.85) (0.67)
22.3 20.8 22.1 20.6 222 20.6
Trunk, kg 0.236 0.228 0.
(6.06) (4.12) (5.06) (4.2 (5.18) (4.11)
. 8.22 7.67 8.31 7.78 828 7.73
Right leg, kg 0.284 0.293 .
(2.02)  (1.70) (1.98) (1.65) (1.99) (1.70)
Left 1 K 8.18 7.64 0974 8.17 7.75 0.905 822 7.69
it es, K8 (197 167D (196) (1600 (198 (1.64)

1) HV: High Vegetable Group
2) WL: Weight Loss Group
3) Calculated by Student t-test
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<Table 4-9>. Changes of blood parameters before and after
intervention in HVY and WL? groups
6" week - 0 week 12" week - 6" week 12™ week - 0 week
HV WL HV ‘WL HV WL
Mean P- Mean P- Mean P- Mean P- Mean P- Mean P-
3)
(SD) value (SD) wvalue (SD) value (SD) value (SD) value (SD) value
Total fluid,-0.04 0.07 0.08 -0.20 0.05 -0.13
0.894 0.669 0.678 0.218 0.815 0.479
¢ (1.40) (0.80) (1.04) 0.82) (1.04) (0.96)
Protein -0.11 0.01 0.14 -0.06 0.03 -0.05
0.379 0.864 0.269 0.185 0.617 0.329
mass, kg (0.63) 0.22) 0.64) 0.21) (0.30) (0.25)
Bone mass,-0.01 -0.01 -0.01 -0.02 -0.02 -0.04
0.649 0.362 0.473 0.163 0.249 0.074
kg (0.14) (0.08) (0.09) (0.08) (0.11) (0.10)
Muscle 0.06 0.08 -0.00 -0.26 0.05 -0.18
0.834 0.691 0.986 0.203 0.838 0.454
mass, kg (1.42) (1.05) (1.03) (1.03) (1.38) (1.21)
Lean body0.05 0.04 -0.01 -0.24 0.04 -0.20
0.862 0.852 0.973 0.257 0.875 0.426
mass, kg (151) (1.12) (1.09) (1.10) (1.43) (1.31)
Skeletal
-0.06 -0.00 0.01 -0.14 -0.05 -0.14
muscle 0.735 0.977 0.925 0.265 0.793 0.315
(0.92) (0.65) (0.62) (0.64) (0.96) (0.73)
mass, kg
Fat mass, ~1.65 -1.09 058 022 2,22 -1.30
0.000 0.001 0.021 0.426 0.000 0.003
kg (1.59) (1.55) (1.24) (1.40) (1.83) (2.10)
Percent
-1.67 -1.06 -0.56 -0.16 -2.23 -1.22
body fat, 0.000 0.003 0.062 0.592 0.000 0.006
. (2.07) (1.69) (1.51) (1.56) (2.08) (2.14)
%
Fat -0.01 -0.02 -0.00 -0.00 -0.01 -0.02
0.638 0.000 0.406 0.899 0.524 0.000
distribution (0.07) (0.01) (0.01) (0.02) (0.07) (0.02)
Right arm, -0.02 0.00 0.02 -0.02 -0.01 -0.02
0.342 1.000 0.388 0.278 0.776 0.320
kg (0.13) (0.09) (0.10) (0.08) (0.14) (0.09)
Left arm, -0.02 -0.02 0.02 -0.02 -0.00 -0.04
0.457 0.199 0.447 0.220 0.937 0.046
kg (0.13) 0.07) (0.11) (0.08) (0.14) (0.09)
-0.19 -0.23 0.09 0.04 -0.10 -0.19
Trunk, kg 0.138 0.161 0.393 0.777 0.472 0.059
(0.65) (0.81) (0.52) (0.74) (0.75) (0.49)
Right leg, 0.09 0.11 -0.03 -0.0 0.06 0.06
0.029 0.001 0.445 0.081 0.135 0.157
kg (0.21) (0.16) (0.17) (0.16) (0.22) (0.20)
Left leg, -0.02 0.11 0.06 - 0.04 0.05
0.608 .336 0.164
kg (0.60) (0.16 (0.60) (0.18 (0.23) (0.19)

1) HV: High Vegetable Group

2) WL: Weight Loss Group

3) Calculated by paired t-test
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<Fig. 4-23>. Trend of changes in body fat during study periods
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<Table 4-10> Comparison of food group consumption between gvY
and WL? groups at baseline and 12" week

0 week 6" week 12" week
HV WL P HV WL P- HV WL p-
Mean Mean 3)Mean mean | mean mean |
value value value
(SD) (SD) (SD) (SD) (SD) (SD)
Total 12791  1098.8 0.174 1053.6 996.4 0530 1299.1 1025.5 0.022
o 8 (465.4) (504.4) (3627 (305.6)  (432.1) (430.9)
362.8 2278 279.6 237.6 2249 267.7
Cereals, g 0.004 0.297 0.238
(194.4) (132.3) (180.2) (104.5) (101.8) (158.7)
439 34.6 6.16 14.0 375 815
Potatoes, g 0.727 0.309 0.197
(989  (97.0) (12.8) (38.5) (10.4) (14.6)
473 12.0 7.02 5.15 11.7 9.16
Sweets, g 0.135 0.421 0.492
(6.05) (23.7) (10.2) (6.46) (147 (11.8)
54.0 33.2 329 46.6 63.2 185
Legumes, g 0.389 0.481 0.168
(106.5) (64.0) (68.0) (75.9) (164.7) (28.3)
6.92 1.54 114 1.40 244 812
Seeds and nuts, g 0.234 0.054 0.113
(23.1) (354 (26.2) (2.73) (5.76) (17.2)
24'7.8 152.0 252.3 163.3 543.1 187.1
Vegetables, g 0.015 0.007 0.000
(168.6) (106.1) (1225) (114.2) (287.1) (113.8)
98.6 80.1 477 10.1 0.00 1.11
Mushrooms, g 0.692 0.024 0.185
(1785) (165.8) (77.7) (33.8) (0.00) (4.23)
. 89.4 115.2 72.6 38.7 986 80.1
Fruits, g 0.588 0.172 0.692
(94.2)  (231.8) (103.3)  (75.5) (178.5) (165.7)
90.2 123.1 106.8 75.9 60.1 705
Meats, g 0.333 0.299 0.599
(987)  (1475) (1345) (76.3) (67.3) (78.0)
24.2 26.0 10.1 25.2 46.3  32.3
Eggs, g 0.848 0.026 0.203
(387) (31.5) (16.3) (29.8) (42.3) (37.9)
. 56.3 441 24.0 285 182 50.8
Fishes and seashells, g 0.569 0.629 0.019
(8200 (76.0) (30.4) (38.9) (44.8) (54.6)
0.96 7.93 1.09 8.46 217 464
Seaweeds, g 0.105 0.009 0.092
(2.16) (21.4) (1.99) (13.5) (2.97) (6.81)
. 152.8 97.6 88.4 122.2 554  103.0
Milk, g 0.252 0.427 0.084
(199.1) (150.2) (127.9) (179.5) (100.3) (100.7)
. 8.01 7.27 7.13 7.70 546  7.25
Oils, g 0.702 0.744 0.371
(8.16) (5.69) (6.85) (6.24) (7.46) (7.24)
78.2 182.7 739 176.8 871 1476
Beverages and alcohols, g 0.038 0.016 0.236
(110.1) (228.9) (100.2) (1889.2) (161.4) (210.9)
) 41.0 20.4 32.2 20.1 770 331
Seasonings, g 0.075 0.015 0.001
(57.3)  (14.0) (19.3) (16.3) (47.9) (42.2)

1) HV: High Vegetable Group
2) WL: Weight Loss Group
3) Calculated by Student t-test
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<Table 4-11> Changes of food group consumption before and after

intervention in HVY and WL? groups

6" week - 0 week 12" week - 6™ week 12" week - 0 week
HV WL HV WL HV WL
Mean P- Mean P- Mean P- Mean P- Mean P- Mean P-
3)
(SD) value (SD) value (SD) value (SD) value(SD) value (SD) value
-225.5 -102.5 245.5 29.1 20.0 -73.4
Total, g (517.5) 0029 (4639)0-267 (506.4) 0-020 (533.8) 0779 (555 1) 0-873 (5075) 0-536
-83.2 9.83 -54.7 30.1 -137.9 39.9
Cereals, g . . . . 0.003 0.359
(223.9) (173.3) (189.4) (151.8) (226.8) (222.4)
-37.7 -20.6 -2.41 -5.89 -40.1 -26.5
Potatoes, g 0.060 0.280 0.442 0.339 0.038 0.169
(101.6) (96.9) (16.4) (31.4) (97.5) (97.2)
2.29 -6.81 4.63 4.01 6.92 -2.80
Sweets, g 0.188 0.162 0.086 0.098 0.013 0.611
(9.0) (24.6) (13.7) (12.1) (13.8) (28.2)
-21.1 134 30.4 -28.1 9.29 -14.7
Legumes, g . . . 0.793
(133.5) (55.2) (143.8) (82.3) (185.6) (63.5)
4. -0.15 -8.96 6.73 -4.49 6.57
Seeds and nuts, g 0.529 ) 0.306
(37.1) (4.22) (27.4) (17.3) (22.7) (17.4)
4.48 114 290.8 23.8 295.3 35.2
Vegetables, g . . 0.000 . 0.000 .
(210.1) (137.8) (351.6) (152.6) (314.6) (156.1)
36.8 7.80 =477 -8.98 -10.9 -1.19
Mushrooms, g 0.027 ) 0.003 0.020 0.471
(83.0) (34.6) (77.0) (34.4) (23.3) (8.42)
. -16.7 -76.5 26.0 41.4 9.29 -35.1
Fruits, g . . . . 0.723 .
(139.7) (222.7) (185.9) (148.6) (137.0) (299.3)
16.6 472 -46.7 -5.40 -30.0 -52.6
Meats, g . . . . 0.245 X
(180.1) (180.3) (136.2) (104.8) (134.0) (140.9)
-14.1 -0.89 36.2 7.17 22.1 6.29
Eggs, g 925 0.000 0.426 0.041 0.436
(42.8) (48.3) (42.6) (46.1) (54.4) (46.2)
Fishes and -32.3 -15.6 -5.79 22.3 -38.1 6.77
0.040 0.230 506 035 0.731
seashells, g (79.3) (65.8) (45.4) (63.2) (90.9) (101.3)
0.13 0.54 1.08 -3.82 1.21 -3.29
Seaweeds, g 0.834 0.915 0.139 0.146 0.455
(3.13) (25.6) (3.76) (13.2) (3.78) (22.5)
, -64.4 24.6 -33.0 -19.2 -97.4 5.44
Milk, g . . . . . 0.863
(182.1) (212.9) (144.6) (207.7) (237.4) (162.9)
. -0.88 0.43 -1.67 -0.45 -2.54 -0.02
Oils, g . 292 0.988
(11.0) (8.18) (8.25) (9.54) (12.5) (7.33)
Beverages and -4.23 -5.97 13.1 -29.1 8.89 -35.1
. . 0.719 . . 0.551
alcohols, g (148.1) (293.2) (191.0) (311.0) (185.4) (302.3)
. -8.89 -0.34 449 13.0 36.0 12.7
Seasonings, g 0.000 139 0.019 0.134
(58.3) (22.1) (59.1) (44.2) (76.0) (42.6)

1) HV: High Vegetable Group
2) WL: Weight Loss Group
3) Calculated by paired t-test
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vl 145 (P=0.024)5° dYdaE AAFS =9k, AHEP=0.021), s=dAE
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<Table 4-12> Comparison of nutrient intakes between HVY and
wWL? groups at baseline and 12" week

0 week 6" week 12" week
HV WL OV WL oV WL

Mean Mean Mean mean mean mean
D) (sp) "M sp) sp) MMsp) (sp) VAMe
oo & Ty T 0w WY 2 s B oo
Fat, g Qo (in 0% 3oy im 09205 (ip 0021
Plant sources, g Gho Hoy 0083 (5 (tn  OTH{g (7 013
Animal sources, & {136 (hey 099 (7o) (5o 09305 (1is 0017
Protein, g D50 (o) 05 (349 (i 08BUSy (Hn 0452
Plant sources, & (7 (1o OO {(Th0) (1500 0266 (6w 040
Animal sources, & ({7 (9 064 Qi (hm 06 (1) (kp 0037
Fiber. g 20.0 154 0.042 24.5 16.9 0.024 249 163 0.000

(750 (875) 147 (866) ©956) (7.33)
Vi Awe 0 B oo 128 T, o2 12, oom
Fetinol, ug G950 (3 023 G6o) (68 0490 (15 (04k) 08T
prrene,ur MRy P 00 B4, B, 0aun EZEIED, oan
Vitamin D, ug Gy Oy 000 G (ism  00L7(ix) (igy 0024
Vimin s By Rl o SF Bl o B3 B9, o
Vi KBS B 0w B, B5 oo 1B oon
Vitamin C, mg (lin (s 076 Gos o 017 (o) (xg 0000
Thiamin, mg Gan O5n 0BT G5y Oam OO G50 (06 O
Rbotein e Kty 1 om R 4 om i 1, om
Niacin, mg Gso &Ry 0618 (o) (dp 003 (5% 51y 0772
Vemin o me G I om G K2 oa i 68, o
Folate, ug b 0k 049 {5 (men 0206 (1ak0) (oie) 0018
Vi Baue 85, 02, o K8 %L aow 8, 30, o
Panthothenic acid, me (322) é;) o7 SZ; 5?2) O <?£) é?s?;) O
Biotin, ug 129 131 0949 933 110 0350 142 143 0965
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Calcium, mg

Plant sources, g

Animal sources, g

Phosphorus. mg
Sodium, mg
Potassium. mg
Magnesium, mg

Iron, mg

Plant sources, g

Animal sources, g

Zinc, mg

Cholesterol, mg

(9.54)

559.9
(308.6)

285.5
(138.2)

2745
(241.3)

1038.9
(419.8)

3947.9
(1703.7)

23904
(1032.8)

99.3
(65.5)

13.7
(6.00)

10.1
(5.06)

3.66
(2.49)

9.50
(3.79)

306.0
(187.9)

(11.4) (566) (7.15)
M66 15 4169 4406
(289.4) 0166 (219.4) (2376)
934.3 2381 2309
(16600 0219 (427 (1368
212.3 1788 2097
(253.4) 0356 (157.4) (2135)
9049 o4y 9204 900.7
G46.4) O3 (a15) (309.7)
33082 1oy, 3398 26008
2056.4) 9214 (17125) (1337.3)
20861 ) oos 24925 20600
(1418.9) 076 (11783) (942.5)
50.6 502 630
105 0010 587 (555)
134 133 125
®54) 0830 (598) (501)
9,64 100 942
Q75 0827 (456) (5:60)
378 331 307
296 0870 (534 (280
9.04 824 806
Giy 0706 (365 (308)
286.6 1623 260.9
1863) 9702 1113) (176.8)

0.720

0.848

0.543

0.782

0.081

0.140

0.749

0.609

0.668

0.734

0.838

(6.86) (9.64)

A451 4693
(172.4) (306.2) 0-718

3412 2407
(1830) (171.9) 0041

1039 2286
(101.5) (193.1) 0004

9761 9533
(299.9) (4545) 0-826

45525 3403.0
(2400.0)(2256.9)0-073

20084 20976
(901.4) (875.7) 0-001

106.7 75.1
(49.1) (51.6)

150 138
(7.16) (8.29)

121 104
(6.78)  (6.09)

288 348
(1.59) (3.86)

898 852
(2.59) (4.08)

304.9 304.1

0.024

0.578

0.313

0.450

0.619

0.016 (190.3) (2125) 0-989

1) HV: High Vegetable Group

2) WL: Weight Loss Group

3) Calculated by Student t-test
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v ZF 7o AT gAY baseline, A 67 &, A 127 & YA AHAHF
Al W3l Fo]+= table 4-13° A A F o .
-8 YR AT AHE B9 0F5H 67 APV < HVa e 4% I
(389.8+776.7kcal; P=0.013), #&(23.5+35.6g; P=0.002), A== 2 (18.2+24.4g;
P=0.001), @ ¥ =(103.4+193.ug; P=0.009), HIEFFIE(7.03£12.1mg; P=0.005), Z
(143.0+320.6mg;  P=0.026), &EAZ(95.74234.1mg; P=0.040), w}14]
(40.1£66.4mg; P=0.004), =& 2~HE (143.7+200.6mg; P=0.001) T2 4 A3
ol AAHAAR WLl A= o gk 2po]7F vepbA] k5.
6758 125 &<t HVaolAl = HIEFTA (1228.7+1261.1ug; P=0.000), HWE}7}=
gl (7027.3+7603.5ug;  P=0.000), HIEFC(44.0465.0mg;  P=0.001), ALk
(225.0+278.Tug; P=0.000), H] @ ¥1(4.84+9.25ug; P=0.010), ANETE
(103.1+246.4mg;  P=0.035), w1 (47.44522mg;  P=0.000), Z#H=HE
(142.6£224.5mg;  P=0.002)5¢  d<%L  AFZFel  FSrtsksla, HEW
D(3.75+6.57ug; P=0.005), &&7dZ%(74.9+150.8mg; P=0.014)52 944 HAHF
o] ZAHJAIN WLl M= o3 2ol 7} et A %+
% 125 7te] A%E AHHEW baselinedl Al 127 TA $ HVa oAl 2o
(491+115g; P=0.032), HIEFWIA  (14175+11855ug; P=0.000), HEZI=ZE
(8772.6+6805.1ug; P=0.000), At (137.6+282.2g; P=0.016), Z& (518.0+1316.6mg;
P=0.047)5<9 AFZFol UG d(413.9+896.8kcal;  P=0.021), A&
(33.2+41.9¢g; P=0.000), 2= #4(21.9+32.8g; P=0.001), 5= 2 (11.2+17.3g;
P=0.002), &= 2 (11.2+24.4g; P=0.022), H]EFY D(2.90£5.39ug; P=0.008), &
=244 (170.64264.2mg; P=0.002) T P AHAZo] AAHAAR WL

A olmd fo99 J%n HAY WIHE BLHA LS,
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<Table 4-13> Changes

intervention in HVY and WL? groups

of nutrient

intakes

before and after

6" week - 0 week 12" week - 6" week 12" week - 0 week
iy WL HV WL Y WL
Mean P- 3)Mean P- Mean P- Mean P- Mean P- Mean P-
(SD) value (SD) value (SD) value (SD) value(SD) value (SD) value
Energy, keal  77i7) 0013 (g157) 0316 (7572 0869 (7ige) 0998 (o) 0.021 i) 0861
Carbohydrate, g (1 7g) 0089 (1h 4 0.980 75 o) 0202 (50 1) 0511 {55k 0555 (1a50) 0618
Fat, g o 0.002 i 0105 o 0108 (55 0449 V) 0.000 £ 0225
oot oo 3% ous G o 1 oss B oo &) oaw
Al o 355 o 35 oo B ol ool ons
Protein, g S 0419 45 0859 () 0368 00, 0991 475 0.080 337, 0836
T i, o 95 ome ) owsl ot s
Ao s G v B oy aowdlh oo, o
e s A o KL om0, oo 55 omeldly oowlll, oo
Viamin At 185, 055 158, 0 124 0000188 0o IS 0 oo, o1
Retinl, e 15 0000 3Ly 026 Ty 002 By 005y 050 (8 o
D s i B 050 B 0000088 ) 025 RS 0000 54 0105
Vitamin D, ug (35, 0542 (a5 0410 F72 0.005 1oy 0.057 Z56) 0.008 (20, 0222
Vitamin E, mg ({35, 0.005 oo 0672 %0 0084 05 0907 {55 0090 (2 0721
Vi . v ey 075 (818, 0101 B 005 Wy 008 020 3, 080
Vitamin €, ms {18y 005 (45 01040 oo T2 oand o0 12, 0o
Thiamin, mg  (oap) 0147 (aa 0228 0% 0583 %o 0736 S 0514 J05 0408
Riboflavin, mg ({7 0546 (og) 0902 (5, 0469 (k) 0613 (a0 0967 (ag) 0528
Niacin, mg (i1 0503 (f5a) 0256 (i) 0122 pios 0275 Zad) 0219 D98 0659
Vitamin Bs, mg (ag) 0804 (o) 0691 (iay) 0482 G510 047900, 0595 0oy 0.743
Folate, ug  (35y) 0.080 (i) 0280 {27y 0.000(557q) 0435 (505 0.016 (45, 0558
Vitamin Biz, ug @ggy 0088 Fihg) 0318 (Z9¢ 0180 () 0943 7)) 0611 775 0310
LT 98 oo 0 oast $55 s O oxs1 B oot () osm
Biotin, ug (160 0070 (Fos) 03% (Gns) 0.01077 OI3L(j1) 0560 (k) 0640
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Calcium, mg Eglgl()g 'g) 0.026

Plant 473

0.122
sources, mg (156.8)

Animal _
(o5i1) 0.040
sources, mg .

-109.6
Phosphorus. mg 518.6) 0-273

Sodium, mg (_25 4???607) 0.205

Potassium. mg %952411_3) 0.729

Magnesium, mg Eé%o 'j) 0.004
Iron, mg Eg 61% 0.795
Plant -0.05
sources, mg 693 0.967
, 11g
Animal -0.35
sources, mg 29 057
, 11g
. -1.26
Zinc, mg (4.62) 0.161

Cholesterol, mg Ezlég '67) 0.001

-6.06 982 988 1148 2.7
(406.9) 0939 (9835) 0603 (370 4) 0690 (337g) 0.129 (457 g) 0.803

-3.40 103.1 985 55.8 6.45
2280) 0939 (946.4) 0-035 (gg9) 0.763(2367) 0223 (947.1) 0893

266 749 189 1706 16.2
(334.3) 0967 (150.8) 0-014 (997 4) 0.744 (9642 0.002 (370 4) 0.822

418 467 526 629 484
582.6) 0971 (5305) 0.646 (517.3) 06025485 0.549 (o0 6) 0679

-698.4 1202.7 793.2 604.6 94.8
(2486.0) 0196 (3096.5) 0-050 (2413 8) 0-100 (5547 ) 0-270 (3965 3 0.831

9262 4159 376 5180 -1885
(1642.4) 0481 (1696.6) 0-187 (124770877 (1316.6) 0-047 (1727.0) 0575

336 474 121 7.36 154
69.7) 0804 (5509) 0.000 (573) 0284(7g6) 0624 (53¢g) 0220

-0.93 1.69 135 1.29 0.42
109) 0660 q1) 0424 (g49) 0463159 0508 377) 0.853

022 211 0.94 2.07 0.72
104) 0912 (g3g) 0243 (75 052l(gqgy) 0232 317 0.737
071 043 0.41 078 -0.30
(346) 029 (954 0378 (4g1) 0662577 0141 (4qg) 0.758
0.9 0.74 0.46 052 052
(.96) 0398 (455) 0397 (369) 0612(499) 0586 (55g) 0.630
956 1426 432 -1.09 175

273.0) 0630 (9945) 0.002 (545 9) 0369 (93 4) 0.980 (9797) 0.747

1) HV: High Vegetable Group

2) WL: Weight Loss Group
3) Calculated by paired t-test
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<Fig. 4-24> Trend of changes in major nutrient intakes during

study periods
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{_': 3 L . _ Net change In malntenance phase
+ i ® Net change in active phase
= e [ Summary estimate for maintenance phase
W Summary estimate for active phase
- o <t—Change in scale —»=
T T e T T T T T T T T
3 ] 9 12 13 18 24 30 36 42 48 54 ]
Manth
Group, n

Active 1 & 5 EE] 1 1 28 1 1 5 1 2 1
Mazintenance 4 1 1 B8 1 81 6 1 5§ 4 3 1 3 1

Appendix Table 1. Pooled Estimates of Net Change in Body Mass Index at Individual Time Points according to Random-Effects
Model Meta-analysis®

Vartable Study Pariiclpants, Summary Mean Net
Groups, nt Change In EMI
n 95% CI), kg/m'E
Active phase
3 ma 1 433 -095(-139 to —0.50)
4 mo [ 237 =142 (-156 10 —0.9/]
5 ma 5 57 —223(-288 1t -1.77)
&6 mo 33 2888 —1.39 (-1.79 to —1.00)
7 mo 1 43 ~2.89(-341 {0 -237)
B mo i) 56 —1.76 (—2.51 to —1.00)
12 mo i 1363 —1.88(-229 10 -1.46)
12 mo 1 &7 —1.31 (-1.85 o —0.78)
18 mo 1 51 —0.11 (~056 to 0.34)
24 mo 4 450 ~0.63 (—1.29 to 0.03)
30 mo 1 51 036 (008 fo 0.81)
36 mo 2

462 —1.09 (—1.35 i0 —0.82)

Source: Dansinger et al.(2007). Meta-analysis: the effect of dietary counseling
for weight loss. Ann Intern Med, 147(1):41-50

<Fig. 4-25>. Comparison of BMI loss between several diet

intervention studies
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g Aol mwE | 385:0.83° | 3.83081° | 428+056° | 4010.76 | 10.76™
ey TAC @ W | 388:078° | 369:0.92° | 420:0.61" | 3.94:0.80 | 9.95™
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Symposium “The Current Status and Future Success Strategies
of Korean Food Globalization”

Opening : Moderator Seoung-Woo Lee,  Dept. of Foodservice Management and Nitrition, Sangmyung University
14:00~14:20  Opening Remarks Jin-Sil Lee
Chair of Symp Organizing Ct
Sangmyung Universify

‘Welcoming Remarks Tac-Beom Kang
President of Sangmyung University

Congratulatory Remarks 1I-Sun Yang
The Korean Food Foundation &
Yonsei University

Kyung-Suk Yun
Corea Culinary Officer College &
Korea Instituie of Foodrervice Industry and

Developmens
Session |
14:20~14:50  Cultural aspects of foodservice in Vietnam Guyen Minh Theuy
Can Tho University, Vietnam
14:50-15:10 Korean food globalization business Na-Young Lee
ET&Zeus co.; Lid.
15:10-15:30 Break Time & ‘Hansik Ar’; Children s painting exhibition held by Eunpyeorg Center for Child-
‘ . Care Foodservice Management
Session 1T -
15:30-13:50 Evaluation of therapeutic effect of functional Ji-Yun Hwang
Bibimbap for the obesity treatment Sangmyung University
15:50~16:20  Current state of Korean restaurant and success Baba Akihiko
strategies in Japan Miduhono Group, Japan

16:20-16:30 Q& A
Closing Remarks Kwan-Hwa Park
Depr. of Foedservice Management and Nutrition,
Sangmyung University
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International Symposium Program Book

The Current Status and Future Success
Strategies of Korean Food Globalization

Date: November 15th, 2012
Place:
International Conference Room, 5th floor, Millennium Hall, Sangmyung University
Organizers:
Department of Foodservice Management and Nutrition, Sangmyung University
Korea Institute of Foodservice Industry Development
Eunpyeong Center for Child-Care Foodservice Management
Sponsors:
Ministry for Food, Agriculture, Forestry and Fisheries
Korean Institute of Planning and Evaluation for Technology in Food, Agriculture,

Forestry and Fisheries
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Program

14:00~14:20

Session 1

14:20~14:50

14:50~15:10

15:10~15:30

Session I1
15:30~15:50

15:50~16:20

16:20~16:30

Opening Remarks Jin-Sil Lee
Chair of Symposium Organizing Committee,
Sangmyung University
Welcoming Remarks Tae-Beom Kang
President of Sangmyung University
Congratulatory Remarks 11-Sun Yang
The Korean Food Foundation &
Yonsei University
Kyung-Suk Yun
Corea Culinary Officer College &
Korea Institute of Foodservice Industry and

Development

Cultural aspects of foodservice in Vietnam Guyen Minh Theuy
Can Tho University, Vietnam
Korean food globalization business Na-Young Lee

ET&Zeus co., Ltd.

Break Time & ‘Hansik Art’: Children’s painting exhibition held by Eunpyeong Center for Child-

Care Foodservice Management

Evaluation of therapeutic effect of functional Ji-Yun Hwang
Bibimbap for the obesity treatment Sangmyung University
Current state of Korean restaurant and success Baba Akihiko
strategies in Japan Miduhono Group, Japan
Q&A

Closing Remarks Kwan-Hwa Park

Dept. of Foodservice Management and Nutrition,

Sangmyung University
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A Study in Developing Functional Bibimbap

4 - Fste] HFHFH 7 D FF°fsf @ A& @ W& @ tistd o

@® 1-3¢ @ 4-6¢ @ 1-25 @ 3-4% © 58F
F

@ 3005+ o] ~400H 4w vk ® 4005 o] ~5005 4w Rk ® 5008HY o]
10. Adt= AlsaEFs Bl Aol AUzt @ @ oty e
11. Aste= ALdZF AAE S A Aol AFH7? @ o @ oty
12. 718ke] 71=? cm
13. A3t wFA=? kg

14. #Ask= telolEE 9% &
@ @ o2

This study is aimed to develop recipes for Bibimbap with a function in preventing
and treating obesity and investigate its effect. It will take less than 10 minutes to
complete this questionnaire. Your information given to us is confidential and your
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much.

Dept. of Foodservice Management & Nutrition
Sangmyung University

identity will be anonymous. If you have any questions about this study, feel free to
contact the researcher, Min—Kang Kwon(kkm9355@naver.com). Thank you very

Min—Kang Kwon

I. The following statements are about specific aspects of a Korean restaurant and

its menu items. Please recall the Korean restaurant you visited and menu item you

ordered the most frequently and indicate your experience of each.

Category

Not
satisfied
at all

Not
satisfied

Neutral

Satisfied

Very
satisfied

The

overall taste of the main dish

The

amount of the main dish

The

appearance of the main dish

The

nutrition of the main dish

The

freshness of the main dish

The

interior design of the restaurant

The

cleanliness of the restaurant

The

personal hygiene of the server

employees

The responsiveness of the restaurant

The explanation of the menus

menus

The English explanation of the

The price of the main dish

e e| e e e | e|e | e|e| e|e| e

® | ® |0 8o ee e e

@ 0|8 o |8 8|6 |6 6|

® | ® | 68 ® 6 e|e 6l 6 e|6e e

© @ 8 |6 | |||

II. Bibimbab with an obesity prevention and treatment function is in a developing
stage. What would you consider as an
Bibimbab with an obesity prevention and treatment function? Please tell us how
important each is in regard to the functional Bibimbap.

important factor when you select the

Not
- Not Very
Category 1m§toratlalmt o it Neutral Important important
The taste of the Bibimbap ) &) ® @ ®
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The flavor of the Bibimbap

The amount of the Bibimbap

The color harmony of the
Bibimbap ingredients

The  arrangement of the
Bibimbap ingredients

The  sanitary process of
making the Bibimbap

The freshness of the
Bibimbap ingredients

The nutritional balance of the
Bibimbap

The price of the Bibimbap

eel e | e | e |e|e |ee
CICIRCARCER R CRRCRICC)
PO | 00 8|8 e
O\ ® 8 6|6 o6
9O e 00| o|6 |

The calorie of the Bibimbap

III. Bibimbab with an obesity prevention and treatment function is in a developing
stage. The following statements are about what are expected for the functional
Bibimbap. Please indicate your perception for each.

Category ggglgll;gelz Disagree | Neutral Agree Sgrgorne%y
The Bibimbap is good for preventing and
treating obesity. © @ ® @ ©
The Bibimbap has plenty of vegetables. D) @) (©) @ ®
The bibimbap is a nutritionally balanced
meal. @ @) ® @ ®
The Bibimbap is a low—calorie meal. @) @) (©) @ ®
I would purchase the functional Bibimbap. @ @ ® @ ®
I would recommend the functional Bibimbap
to my friends or relatives. @ @ ® @ ®
It is possible to be sold the functional
Bibimbap in my country. © @ ® @ ®
It is highly possible that the functional
i s sleba med el fiem D@ @ © @ ®
Please write what kind of function can be added to Bibimbap if there is.
( b b )

IV. Demographic information

1. What is your gender? @ Female @ Male

2. What is your age? years old
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. What is your nationality?

@ Japan ®@ China @ USA @ Europe ® Other (Specify: )
4. What is your education level?
@ Middle school @ High school @& College or University @ Graduate school
® Other
5. What is current marital status?
@ Married ® Not married @ Separated / divorced / widowed
6. What is your occupation?
@ Professionals @ Clerical, sales workers @ Labourers, technicians
@ Managers, service ® Administrators, teaching staff, faculty ® self-employed
@ Students Homemakers © Other (Specify: )
7. What is your purpose to visit South Korea?
@ Leisure/vacation @ Visit friends/relatives ® Business/seminar
@ Missionary ® Medical tour ® Other (Specify: )
8. How long have you stayed in South Korea?
@D 1-3 day(s) ®@ 4-6 days ® 1-2 week(s) @ 3-4 weeks
® 5-8 weeks ® Less than 9-12 weeks @ More than 3 months
9. What is the annual income of your family before taxes?
@ Less than $20,000 ®& $20,000-$39,999 ®$ 40,000-59,999
@ $60,000-$79,999 ® $80,000-$99,999 ® $100,000-$149,999
@ $150,000 or above
10. Have you ever tried to lose your weight? @D Yes @ No
11. Have you ever had a low calorie dish? @D Yes ® No
12. What is your height? cm
13. What is your weight? kg
14. Have you ever purchase low calorie foods? @ Yes ® No
D
KFEWF

AR 1] 2 R RAMOK A B0 4% Bl 69 34 ¢ & Mo 3E R AURRPE AT AR 69 RIAE R R B 76 0T IR i6 77 AR &

78 F R R
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R A A | RWR | - R | EEWR
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Effects of high-vegetable, energy-restricted Bibimbap on
weight loss and fasting blood glocose and blood lipid
parameters in overweight and obese adults

Li-Yun Hwanz', Mi Jung les’, i Won Ha', Jung-Ah Han®,
Wansoo Hong', Kwan Hwa Park®, Jin-5il Lee™ "Graduate School
of FEducation, ‘Foodservice Management and Nutrition,
Sangaung University, Seoul, Korea, Republic of

This stody was to evaluate the effects of high-vegetable Bibimbap
consumption on weight loss, body composition and blood
parameters. Overweight subjects (BMI>=23) were assigned to
either a daily single meal of logh-vegetable Bibambap (HY diet; 12
g fiber'meal/day) or a weight-loss regimen (WL diet), with the
dietary counseling of sane energy intake (1800kecal for males;
1500keal for females) for 12 weeks. Fifty-five subjects (23 males
and 32 females: 26.8;%8.1 vears) completed the study. From the
baseline to 6th week, weight and BMI were decreased significantly
in both HV (-1.7ke, P=0.000; -0.62kg/m? P=0000 ) and WL{-
1.1k P=0000; 040kofm? P=0.000) groups but such findings
existed only in the HV group(-1.0ke, P=0010; -037kg/m2,
P0.008) from 6th to 12th week After 12 weeks fasting blood
glucose levels were decreased in both HV(-7.0mg/D1. P=0.000)
and WL{-3.5mg/Dl. PM2) grovps and were lower in the HV
group {P=0.030). Blood levels of total cholesterol{P=0.039) and
HDL{P=0.050) were lower in the HV grosp than in the WL group
at the 6th wesk but not at the 12th week Incorporating a daly
high-vegetable Bibimbap into a weight-loss resimen improved
consistent weight loss and would be effective in the weight-loss
PIOSIAmS.

This research was suppoeted by grants from the Globalization of
Eorean Foods R & D program, funded by the Mimstry of Food,
Agnculture, Forestry and Fishenies, Republic of Korea.
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Effects of high-vegetable, energy-restricted Bibimbap on nutrient intakes and dietary behaviors &
Ji Won Ha”, Mi Jung Lee", Jung-Ah Han", Wan Soo Hongl', Kwan Hwa Park”, Jin-Sil Les =t
"Department of Foodservice Management and Nutrition, “Nutrition Education Major, Graduats 53

Sangmyung University, Seoul, Korea

This study was to evaluate the effects of high-vegetable Bibimbap consumption on nutress
behaviors during weight-loss periods. Overweight subjects were assigned to either a daily high-ves
diet; 12 g fiber/meal/day) or a weight-loss regimen (WL diet), with the same energy intake
1500kcal for females) for 12 weeks. Fifty-five subjects(23 males and 32 females; 26.8 £8.1 ¥
After 12 weeks, the vegetable consumption was increased in the HV diet group (29533
the WL diet group. The increased consumption of vegetables improved nutrient intakes such as St 8
A (P=0.000), and folate (P=0.016) and decreased intakes of fat(P=0.001) in the HV diet group. ==
did not exist in the WL diet group. Scores of dietary habits measured by Mini Dietary Assessmest
in the HV diet group (P=0.001) and were greater in the HV diet group than the WL diet s
weeks. Incorporating a daily high-vegetable Bibimbap into a weight-loss regimen improved datas

be effective in the weight-loss programs.

[This research was supported by grants from the Globalization of Korean Foods R & D e
Ministry of Food, Agriculture, Forestry and Fisheries, Republic of Korea.]
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