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Summary

I. Subject

Research of the Priority of Noodles Culture for Globalization of Korean Food and

Exploring Overseas Expansion

II. The purpose of research grant and content

To present the outstanding qualities of Korean noodles and noodle dishes by analyzing
their health values, as well as to develop new noodle dishes in order to bring Korean food

onto the global level

Collaborating Project 1: Developing new Korean noodle dishes and investigating the

approach to PR to enhance the Korean noodles culture

Analyze the recipes of Korean traditional noodle dishes for their health and functional values

Develop Korean noodle dishes for global promotion

Choose 30 healthy traditional noodle dishes and create PR materials

Hold noodle-tasting events in Hong Kong and other overseas countries

Present methods to advance Korean noodle dishes for globalization of Korean food

Collaborating Project 2: Studying the functionality of Korean noodles using rice and
associated functional ingredients

- Investigate the Korean noodle types using rice and associated functional ingredients

Analyze Korean noodle types for nutritional value

Analyze Korean noodle types for functional value

Analyze Korean noodle types for physical properties

Optimize Korean noodle dishes

Collaborating Project 3: Analyzing the outstanding qualities of Korean noodles culture with
respect to health and functional values

- Construct the methods to evaluate health and functional values of Korean noodle dishes

- Utilize the results from Korea National Health and Nutrition Examination Survey 2010 to
formulate the dining habit of Korean noodles culture

- Utilize the database to evaluate the health and functional values

- Analyze the nutritional content of Korean noodle dishes for globalization of Korean food

- Present the outstanding qualities of Korean noodles culture based on the evaluation results

health and functional values



IT1. The research result

Collaborating Project 1: Developing new Korean noodle dishes and investigating the
approach to PR to enhance the Korean noodles culture

Outstanding Korean noodle dishes were selected, and Korean noodles with health values
were developed. These were presented at the Hong Kong Food Expo and held food-tasting
events for foreign food buyers and general consumers. Furthermore, a pamphlet was

created, presenting 30 healthy Korean noodle dishes, to be used for overseas expansion.

Collaborating Project 2: Studying the functionality of Korean noodles using rice and
associated functional ingredients

By analyzing Korean noodle types, 23 different dry noodle ingredients were selected for
their nutritional values, functional values, and properties. Results showed that arrowroot,
green tea, purple sweet potato, mugwort, mulberry leaves, and kelp were excellent
ingredients to be incorporated into Korean noodle dishes for their high antioxidant activity.
Additionally, analysis of Korean noodle products was conducted for optimization and

development of Korean noodle dishes.

Collaborating Project 3: Studying the outstanding qualities of Korean noodles culture with
respect to health and functional values

Based on the data from Korea National Health and Nutrition Examination Survey 2010,
the dining habit of Korean noodles culture was formulated. The result showed that
consuming Korean noodles had positive effects on HDL cholesterol level and other relevant
health issues. For further analysis of the nutritional value of Korean noodles, their calories
density and percent daily values were determined. It was concluded that contrast to
western noodle dishes, Korean noodle dishes offered more variety and contained more

outstanding health and functional values.

IV. The application plan of the research result
- Bring forth the outstanding Korean noodles culture and continuously develop the tradition
- Develop healthy noodle dishes that still sustain Korean tradition

Provide educational materials about Korean noodle dishes and their health and functional values

Provide PR materials about processed Korean noodle dishes

Global expansion of healthy Korean dishes made with rice and associated functional ingredients

Contribute to the development of globalization of Korean food
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@ F =4 3FEFF =4

Z Z¢dE FEE g3 Folin-Dennis® ((Folin O & Denis W 1912)¢]] 2]3}e] EA13}% T}
Folin-DennisA] 2F2 sodium tungstate 10 g, phosphomolybdic acid 2g, phosphoric acid 5 mL
€ 100 mL §%F Feha3o)] Y3 FFHFR FET F AASeazdl &4 243 B¢ 8F

Z3sle AMSslY. Aoz E AR FFHF 7 mL, A/ E8A(100 ug/mL) 1 mLE
b9 T Folin-Dennis A ¢k 0.5 mLE FHrlste], A3 38 3o sodium carbonate EZ3}-8-H
1 mL, 75 05 mLE ¥ 725 nmellX FFES SHST ol EEHFFAUL Bhdat

—

¢

(tannic acid, Sigma Co., St. Louis, USA)E Al&3ste] ZAatgen, F=F4 Al o] &3
tannic acid®] F=%= 25, 50, 75 @ 100 ug/mLo| AT}

G) F EFdRwol=%F 4

ZfHole TS Kang YH 5(1996)9 wyozm stk A 284(200 pg/mlL) 1
mL9} diethylene glycol 10 mLE £33l &7]9] 1 N NaOHE 1 mLE 7}l & =3
$ 37CCA 1AZF ¥REAIZD F, 420 nmell A FREE AT oW BEHFFHL
quercetin(Sigma Co., St. Louis, USA)& Al&3ste] ZAstgom, EEITA ZAo o
quercetin®] F== 50, 100, 150 & 200 pg/mLe] o).

[0

(4) DPPHol o3 AAFTAS 53

A AF-o 5(electron donating ability, EDA)-2 Blois#H (Blois MS 1958)2 383} 2z} A
£ ¢] DPPH(1,1-diphenyl-2-picrylhydrazyl) radical 24 #4< 243t A @@l 8 x 107
M DPPH &9 3 mL¥} ®Hggo] %< A]&(0.1 mg/mL, 0.5 mg/mL 2 1
S 93 Z TS T A2 3027 FRE e 516 nmolA] FHES %7@3}931231 e

3
blank Alg-S 3t 279 F3%
g

_l

o8 Arlse bm, =459

6) ot2Ld £2AF 53
A 42752 Gray JI$} Dugan Jr LR(1975)9] "o osle] =AYt & 1 m
NaNO, &9 2 mLo] A5 (2 mg/mL)1 mLE 7}t 0.1 N HCl(pH 1.2), 02 M T3
H(pH 3.0 2 pH 6.0)22 ztzt pH 1.2, 3.0 & 6022 A3 T dhgolo B2 10 mLE
&

shsith o] S 37TAA 147 WA F 2k g 1 mLy Aste] 2% 2ALE
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- =
520 nmoll Al FAEE FAst JFEste b FHL Ttk dx

B4 SRS 04 mL hsted FUSA WAk ohANGLANEL ARE AT A4S
©

O

(6) Ferrous ion chelating & ¥}

Ferrous ion chelating & ¥} Marcocci L 59 WHH(1994)) o8] =43tk Z A1 59
1 mL, 80% &< 0.8 mL, 2 mM FeCl,-4H,O (iron(Il) chloride tetrahydrate; 220299, Sigma,
USA) € 0.1 mL, 5 mM ferrozine 3-(2-Pyridy)-5,6-diphenyl-1,2,4-triazine-4" 4" -disulfonic
acid; P5338, Sigma, USA] € 0.1 mLE A2 H7lste T3 the AL 1087t
82 A 562 nmol A FFEE A5G THYen 5, 2002). Chelating E 7 ofef o] =44 o}
2} A&l 24 A5 9] ferrous ion chelating &35 H] W sl7] 913t 100ppme] EDTA
(ethylenediaminetetraacetic acid; E5134, Sigma, USA)S tHZT o2 AE-3I9 T

Chelating activity (%) = (1 - A / B) x 100
A: AB FH7FEe T35, B &1 HUlTEY F3%

2 B4 &
1) 53%
$3}%=+ Rapid Visco Analyzer(Newport Scientific Pty. LTD. Australia)E
ol FAQ3Ath dFuFE &7 14% FEFFS JVIFESR YA, FYST dH
% 40mesh A& T3 EZES AER ALESIGTE AMSHE AE 4 2+ 3.0g0]1 L,
S RVAE 4F 0|y canisterdl]l ¥ SF 256mLE 718k th& 50CE 2 RVAJA 18
Me $ET wHadt. % 1204 SuA 95CAA stdatn of AHdM 2587 &
Z5 1 &3} % (pasting temperature), #3173 E(peak viscosity), ZIH
=

e
Ix

fol

—

O

gtol thgt

= 24

N
2 mln
I

o

L

A

L% (peak temperature), 2 %7 % (final viscosity), breakdown % setback Zk& T3} th.
Me ZHL AzA Color reader(CR 300 Chroma Meter, Minolta Camera Co., Osaka,

Japan)Z AM&-5tgTH AFRE 3 waglo] ke 1=9591, a=0.00, and b=227 o]glom, Bt
gt Hg &7lol A ¥ SAsET 33 32 Hunter W E(L, lightness), 2% (a,
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redness), 34 % (b, yellowness)2 ERH AT

TE I T = Rotronic Hygroskop(BT-RS1, Swiss)E Al&3l¥en, B3 A5 3 g2 AT
3 gl Eebay £700 €I Aw Fol o o4 WSl §& Wel gk 53 wE sl

Zkzke] ¥ 30ge AHFs] AFFE thE 100CE B F
ot 3HEof s 30x B B oW i

A" He E 300mL7} AR HA
E& No. 2 Whatman odﬂz]% Aleste] oFE gL o=

ruz
:‘_
2
o
=
§
Jr
<l
i
B[}Y
oX,
_o|L
B
i)
b

A}ﬁrﬂ A5 ol o3 AUEY =
]

(Compac—lOO, Sun Scientific Co., LTD. Japan)9] =33 "o E1 cylinder probe= No. 1 &
ALEglem, load cell 1kg 3BHFEE+ 120mm/min® 2 3}¢]  hardness, cohesiveness,

gumminessE &7 33t}
ol A A¢

AH A= SAS package(release 8.01)E o]&35te] WHF+EEAHAE FAsIY L, Wz &
A Fo4E p<0.05 494 Duncan’s multiple range test(SAS 1990)o <& 7735ttt

AES] B4 FAE EUR 7154 2 240 $58AY Ay SHAM AEA B2Em

7@7}& Aﬁi—f 1o futsly ole] EAL =AY =3 o] AJEE BLI o
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FfEol = A £ /b A8 A - 71sde ks S8 A4 HolEH o]

2, AFFLHIEH )2 FEote] JU7IA R v 3 548 sttt
F WRF 89E 3=, MY VIEE Vo] A4 HolEu o3t st = HE sdE
12, 083 sdsdaed

=, d
1ED H AT LA, AL =P Eets HelEH e
FTAEZTUARA e FES 2] dolEuolX (http://koreanfood.rda.gokr/)E EUE Z}
o Wy 2 74 ASE FHPsHAH FH MY E e 1R agE Ab) dmPSE
Ea g AlolE(lol¥] AE # AT http://kitchen.naver.com)S FAAste] 9]

HolA ol HEHE wF FHoE 2 WFe zeld ¥ T4 AT FsAnh

(2) 2010Q XA AFIFZAIAAE T S " Esle] 54 A

2010 AR FGZAIEARE EE3e S "HmESte 43 d%E HostaA sk
o \F AFHA WE vAAFARe] FAFAT, AFAHFEFY Aolg AT FdFL AF
deje] HAAHE Fetatr] fAs) FFUAILLEAHFAVIE T BFAFAFRN) e FEAFZHAI
of gk v&7 % HQFEAR) mlvE FH A el gk H&
ofS flal MARS A3ttt Brk ofuet 2ole] ¥ E uof& 8] Dietary variety

& FE Y, ¥F AEFE AE=ER, F 9 HER D S vusigla, M nxe
Fes Fopstr] S8 EIH 8F9 FHTE ¥y, =3 g dSe fHE BEAS
ol "R dAel mAe dFs ottt

(B) A A= 2 oA S HF G Y7HA (nutritional value) F7}

AeE 3=, A 2 7 |1R a8 N Wy 13 2% FA(g)et d¥(kca)o 2 o
FEE(g/kcal)E AXFSIATH mH A 7IEF WRY F HFE ouA 2R o5 W 2
Fo & o] /st Hlwstith

AEF AFHe vddd 2 #¥x HUME s DVS (Dietary variety score, 2133 5)¢
DDS(Dietary diversity score, 2] ZTUEHF)S Fatgnt. b=, A 2 7]l HFo 13 &
HS 7FoR 19 U4 71FEF (20123 119 14Y AAE 71F)E &8sl AF 899
% daily valueZ 2+&3} .
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@) B4 AADE A I3 WF 07 P 24
ANBZGFNSNA N EF GFRHZE Y CAN programe Tgshel JPHRL £
Sgrk BANY BF a2 A3 2 74 AES =S EF AN 228D §H

£ SPSS 180, SAS 917 SUDDAN 10.0& o] &3te] BA3yt).
Fa, AEAAT 2 ¥F, ¥F AE, 2= #% AEE SAS 917 SUDDAN 10.0<
x stgen, W& /}3—714%}9} AF HAHAR Ateld] F3HFS
T-test® AT =3 WA FHEC #F A2 HITEE 789, fo4 #S5L& X
AEFS A8k
s, A 2 71 1R/ Aot oA dxe glol fo A ztol7t JEAE golR Y
23l SPSS 18.0 (SPSS Inc., Chicago, US)& &85t 2424 (Analysis of variance, ANOVA)

2 FY5HT AIEEA S ZE Duncan’s multiple range testE 3310
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(1) Tomato Gochujang Bibimguksu* Topped With Oysters

Plain noodles, 1/2 onion, 1 large scallion, 2 tablespoons sake, Small amounts of salt and
traditional soy sauce, 1/2 pumpkin, 30g oyster, 1/2 cucumber, 20g lettuce,

Tomato Gochujang Sauce: Tomato paste, Gochujang (red pepper paste), Scallion, Garlic,
Ginger, Sugar, Vinegar, Water

(A) Blanch oysters in boiling salted water after adding a small amount of sake. (B) Julienne
cucumber and lettuce, soak them in cold water and take them out. (C) Boil plain noodles in
boiling water, and take out and wash them with cold water. (D) While boiling tomato paste,
gochujang and water together, add chopped scallion—garlic—ginger and sugar, let them cool
down, and season them with vinegar. (E) Place coiled noodles over the tomato gochujang
sauce and put prepared cucumber, lettuce and oysters on them. (*Bibimguksu: Noodles mixed
with vegetables and red pepper sauce)

(2) Turmeric Rice Noodles

200g turmeric noodles, 80g chicken breast, 60g sesame leaf, 40g beet, 1 green chili pepper,
10g small green onion, 1 red chili pepper, 400ml chicken broth, Salt.

(A) Blanch chicken breast in boiling water, tear it into thin pieces and season them with salt
and sesame oil. (B) Remove oil from chicken broth by filtering through cotton cloth and
season the chicken broth with salt and white pepper. (C) Julienne sesame leaf and beet
thinly, soak them in cold water for a while and take them out and drain. (D) Chop green
chili pepper in larger pieces while chopping red chili pepper into small pieces. (E) Put boiled
noodles in a bowl, pour hot chicken broth and put chicken breast, sesame leaf, beet and red
chili pepper on top of noodles.

(3) Seaweed—Fusiforme Soy—Sauce Noodles

200g seaweed—fusiforme, 80g cucumber, 50g radish, 1 green chili pepper, 1 sheet dried laver,
10g small green onion.

Anchovy kelp broth — 15 anchovies, 10g kelp, 500ml water, Soy sauce, Vinegar, Sugar, Salt,
Pepper

(A) Cut cucumber lengthwise in 1 cm width pieces, remove the insides and salt them. (B)
Stir—fry anchovies, pour water adding kelp to make broth. After boiling, take out solid
ingredients. (C) Season anchovy kelp broth with soy sauce, sugar, vinegar, salt, and pepper,
and let it cool down. (D) Chop green chili pepper in larger pieces and slice radish. (E) Put
boiled seaweed—fusiforme in a bowl, pour cooled broth and put cucumber, radish, laver and
green chili pepper in the bowl.
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(4) Japchae (Mixed dish of boiled cellophane noodles, stir—fried vegetables and shredded meat)
Ingredients and Quantities: 200g beef, 100g onions, 100g cucumber, 100g carrots, 15g shiitake
mushrooms, 10g tree ears, 20g cellophane noodles, 1 egg, Suitable amounts of salt, chopped
scallion, crushed garlic and sesame oil.

Beef seasoning: 2 tablespoons soy sauce, 2 tablespoons chopped scallion, 2 tablespoons
crushed garlic, 2 tablespoons sugar, Small amount of pepper, 1/2 tablespoon sesame oil, 2
teaspoon sesame—salt.* (*sesame—salt: ground sesame mixed with salt).

Recipe: (A) Julienne beef thinly and season it. (B) Put julienned onion pieces in an oiled
frying pan and stir—fry them adding salt. (C) Julienne cucumber after cutting it in 6 cm
length and peeling it around, and julienne carrot likewise. Stir—fry each of the julienned
cucumber and carrots on a hot oiled frying pan. (D) Soak and wash shiitake mushrooms, cut
their stems, squeeze water out, and stir—fry julienned mushrooms while seasoning with salt,
scallion, garlic and sesame oil. (E) Soak tree ears, remove dirty parts existing at their root
side. Julienne them after washing well, and stir—fry them while seasoning with salt, scallion,
garlic and sesame oil. (F) Boil cellophane noodles slightly in boiling water, take them out
after rinsing in cold water, drain and stir—f{ry them while seasoning with soy sauce, scallion
and garlic. (G) Divide an egg into white and yellow parts, flat—fry them to make jidans* and
julienne jidans finely. (H) Stir—fry seasoned beef slightly, let it cool down, season it with all
ingredients added, put all of them in a bowl, and garnish it with jidans. (*Jidan: flat—fried
white or yellow part of an egg to be used as garnish or topping.)

(5) Mugwort Noodles Served With Steamed King Prawn

20g mugwort noodles, 2 king prawns, 80g white kimchi, 30g cucumber, 30g each of red, blue
and yellow papricas, 400ml anchovy broth.

(A) Spread cabbage leaf of white kimchi, put julienned paprica in it to make a roll, and cut
it in round shapes and in sizes for easy eating with noodles. (B) Cook king prawns in salted
boiling water without removing their shells. (C) Julienne cucumbers in 5 cm length. (D) Boil
mugwort noodles in boiling water, wash with cold water and make coils of noodles. (E) Warm
up anchovy broth. (F) Broth may be added to noodles before serving or served separately for
an attractive look.

(6) Green Pumpkin Kalguksu

200g kalguksu (knife—cut noodles), 100g green pumpkins, 100g chicken breast, 1 red pepper,
50g kimchi, 40g onions.

Broth Ingredients: 10g anchovies, 3g kelp, 3 cups water

(A) Put 3 cups of water, kelp and anchovies in a pan and boil them. (B) When broth starts
to boil, take the kelp out first, take the anchovies out and season the broth with soy sauce
and salt. (C) Boil kalguksu noodles in boiling water to the extent that they are proper to eat.
(D) Mix kimchi with chopped scallion, sesame oil and sesame—salt. (E) Blanch chicken breast
in boiling water and roast it in an oiled frying pan. (F) Slice red chili pepper. (G) After
putting julienned green pumpkins and onions in boiling broth, boil a bundle of kalguksu
noodles in hot broth. (H) Garnish kalguksu noodles with seasoned chicken breast and kimchi.
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(7) Seafood Kalguksu Noodles

400g noodles, 80g king prawn, 1/2 squid, 30g oyster, 60g mussel, 1 conch, 2 shiitake
mushrooms, 2 bamboo shoots, 1/2 carrot, 1 scallion, 2 cloves of garlic, 10 anchovies, 1
teaspoon sake.

(A) Wash seafood with salt—water. (B) Clean squid, cut it to bite—size after putting sheath in
it. Blanch prawn, oyster and mussel. Cut conch to same size. (C) Cut bamboo shoots into
thin slices of good shapes. Cut scallion diagonally and cut thin slices of carrot with good
shapes. Crush garlic finely. (D) After boiling anchovies in water, keep the soup stock. (E)
Filter the soup stock from seafood blanching, boil a proper amount of it and prepare seafood
clear soup by seasoning it with salt and soy sauce. (F) After boiling noodles in boiling water,
rinse them several times with cold water and put them on a colander. Put drained noodles in
a hollow bowl, pour hot clear soup into it and bring the bowl on the dining table.

(8) Five—Color Bibimguksu* Topped With Poached Egg

40g each of five color noodles, 1 egg, 1 asparagus, Gochukang, Raisin, Sugar, Lemon juice,
Sesame, Water

(A) Put an egg in boiling water and let it soft—boiled. (B) Clean asparagus, blanch it in boiling
salted water, and season it with salt while stir—frying it with cooking oil. (C) After adding a
few drops of cooking oil in boiling water, boil five—color noodles. After boiling, rinse the
noodles in cold water and take them out. (D) To prepare gochujang sauce, put gochujang,
water, raisin, sugar and sesame in a pan and boil them. After boiling, put out the fire and
add lemon juice. (E) Apply gochujang sauce on a dish and place coiled five—color noodles
upon the sauce. Garnish noodles with poached egg after cutting it open slightly. (¥Bibimguksu:
Noodles mixed with vegetables and red pepper sauce)

(9) Turmeric Water Noodles Topped With Roast Slices

150g turmeric noodles, 100g beef (center heel of shank; for meat broth), 100g beef (striploin),
3 tablespoons red wine, 1/2 teaspoon pepper, 1/3 cup sesame oil, 1/2 medium—size onion, 3
tablespoons brown sugar, 1/3 cup thick soy, 2 tablespoons crushed garlic, 2 tablespoons pine
nut powder, 1 tablespoon stir—fried sesame, 1/2 teaspoon green tea powder, 20g wild chive,
10g radish, 5g sprout

(A) Boil center heel of shank in cold water to prepare beef broth and season it with salt and
soy sauce. (B) Mix striploin well with thick soy, sesame oil, red wine, starch syrup, crushed
garlic and pepper powder to prepare bulgogi seasoning. (C) To cook bulgogi, heat up a frying
pan beforehand and roast bulgogi on it or otherwise use an oven. (D) Boil turmeric noodles
and take them out. (E) Prepare bulgogi separately for serving and also on top of turmeric
noodles, put a small amount of bulgogi as garnish and pour hot beef broth.

(10) Rolled Noodles Served With Marinated Beef
200g plain noodles, 100g beef (center heel of shank), 40g yellow paprica, 20g sesame leaf,
10g black sesame, Sesame oil, Flour, Sesame, 400ml beef broth clear soup
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(A) Cook beef in boiling water and boil it down with soy sauce, ginger and garlic added to
make marinated beef. (B) Chop yellow paprica in thick pieces. (C) Julienne sesame leaf and
the white part of large scallion. (D) Boil plain noodles, drain them, make a coil of noodles
and put it in a bowl. (E) Tear marinated beef in small pieces and warm up the beef broth
clear soup. (F) Put noodles in hot beef broth and add garnish on noodles. Serve marinated
beef separately in another bowl.

(11) Naengmyeon With Rolled Kimchi

Beef (brisket or center heel of shank), Garlic, Kimchi, Radish. Cucumber, Pear, Boiled egg,
Buckwheat noodles (for naengmyeon[cold noodles])

(A) Cook sliced brisket after seasoning it with soy sauce, sugar, crushed garlic and sesame
oil. (B) Julienne cabbage kimchi and season it with sesame salt and sesame oil. Add small
amounts of sugar, vinegar and mustard juice in the beef soup to use it as the soup for
naengmyeon. (C) Cut radish in half—moon shape or in long and thin pieces. Julienne
cucumber and red onion as well. (D) Peel pear and slice it. Boil egg with its yolk centered
and cut it in half. (E) Salt the soup by adding cold kimchi liquid, vinegar, salt and sugar to
make the meat broth for naengmyeon. (F) When garnish and meat broth for cold noodles are
ready, boil buckwheat noodles in a plenty amount of boiling water so that naenamyeon
noodles may not get tangled. After boiling, rinse the noodles and make one—helping sized
coils of them. (G) Put coils of noodles in bowls, garnish them with brisket, cucumber, pear
and boiled egg equally and pour kimchi liquid in each bowl.

(12) Warm Noodles Served With Seasoned Rib Meat

150g minced beef, 100g beef (center heel of shank), 2 eggs, 200g flour, 60g chives, 15ml
soup soy sauce, Salt, Pepper powder, 30g large scallion, 20g whole bulb of garlic, Seasoning
for rib meat, 30ml soy sauce, 20g sugar, 10g chopped scallion, 1g crushed garlic, 1g pepper,
10ml sesame oil.

(A) Boil beef in cold water to prepare beef broth and season it with soy sauce, salt and
pepper. (B) Julienne boiled beef and stir—fry it while seasoning with soy sauce, sugar and
sesame oil. (C) Make kalguksu dough by kneading flour with egg yolk and water. (D) Cut
flattened dough to make noodles of 0.2cm thickness and 0.4cm width, and boil them in boiling
water. (E) Season minced beef with rib meat seasoning, make round and flat shaped cakes of
seasoned rib meat, and cook them in a pan. (F) Put noodles and chives in the boiled meat
broth and boil them. (G) After cooking cakes of seasoned rib meat, add them on warm
noodles.

(13) Three—Color Cold Plain Noodles

60g seaweed fusiforme noodles, 60g turmeric noodles, 60g purple sweet potato noodles, 6
shrimps, 50g cucumber, 1/2 carrot, 3 leaves lettuce, 1 egg, 400ml anchovy kelp broth, 50g
gochujang, 30ml vinegar, 30g sugar, 15ml lemon juice, 10ml starch syrup, 10ml ginger juice.
(A) After boiling each three—color noodles in cold water, take them out separately. (B) Boil
shrimps in boiling water. Boil eggs and slice them in round, flat shape. (C) Slice cucumber
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and carrot in round, flat shape. (D) Cut roasted laver and break lettuce into small pieces
with hands. (E) Make coils of 30g—sized noodles and put them in bowls. Add cucumber, carrot
and boiled eggs. Put boiled shrimps and red chili—pepper paste with vinegar in each bowl.
Anchovy broth is served in separate bowls.

(14) Bibimguksu* With Baby Vegetables

150g plain noodles, 20g susamchae (fresh ginseng mixed with other vegetables), 1 red chili
pepper, 60g sprouts, 20g flying fish roe, 400ml clear soup broth, doenjang sauce (50g
doenjang*, 20ml anchovy broth, 10ml anchovy sauce, 10g chopped scallion and crushed garlic,
5ml sesame oil, 5g sugar) (*doenjang: fermented soybean paster)

(A) Slice red chili pepper and remove seeds. Wash sprouts and drain. (B) Make anchovy clear
soup broth, salt it with soy sauce and let it cool down. (C) Make doenjang sauce (50g
doenjang*, 20ml anchovy broth, 10ml anchovy sauce, 10g chopped scallion and crushed garlic,
5ml sesame oil, 5g sugar). (D) Put coiled plain noodles, sprouts, red chili pepper and doenjang
sauce in bowls and put clear soup broth separately in other bowls. (*Bibimguksu: noddles
mixed with vegetables and red pepper sauce)

(15) Bibimguksu Served With Soft Bean Curd and Seaweed Fusiforme

200g turmeric noodles, 70g seaweed fusiforme, 80g soft bean curd, 30g oysters, 20g flying
fish roe, 30g beets, 1g shredded scallions, 4 cups water, 15 anchovies for making soup broth,
1 tablespoon sake, 2 tablespoons soup soy sauce, 1/2 teaspoon crushed garlic.

(A) Put small amount of salt in hot water, blanch seaweed fusiforme and season it with salt
and sesame oil. (B) Crush soft bean curd slightly using a spoon and season it with salt,
pepper, sesame salt and sesame oil. (C) Put small amount of salt in hot water and blanch
oysters. (D) Soak shredded scallions in cold water for a while and take them out. (E) Julienne
beets in thin pieces, soak them in cold water for a while, take them out and drain. (F) Using
chopsticks, roll boiled turmeric noodles to make long coiled noodles. (G) Garnish noodles, pour
hot soup broth in the bowl and serve it. Otherwise, put the soup broth in other separate
bowls so that color sense and design of noodles can be appreciated.

(16) Noodles Served With Chicken Breast

200g seaweed fusiforme noodles, 80g chicken breast, 50g orange, 20g yellow gold mushrooms,
10g radish, 10g small onions, 30g asparagus, 1 olive,

Gochujang sauce: 40g gochujang, 20g sugar, 10ml starch syrup, 10ml vinegar, 10ml lemon
juice, bml ginger juice.

(A) Blanch chicken breast in boiling water, do the basic salting by using raw pepper (acini di
peppe) and salt, and cook it in oven. (B) Peel an orange and slice radish. (C) Cut an olive in
half, cut asparagus in 3 cm size and stir—fry it slightly, and stir—fry yellow gold mushrooms
on an oiled frying pan. (D) Mix gochujang sauce (40g gochujang, 20g sugar, 10ml starch
syrup, 10ml vinegar, 10ml lemon juice, 5ml ginger juice). (E) Boil seaweed fusiforme noodles
in boiling water and make 50g coils of noodles. (F) Squeeze the tube of gochujang sauce and
put radish and baby onions on top of coiled noodles of seaweed fusiforme. (G) Add chicken
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breast, orange, olive and asparagus.

(17) Seafood Curry Noodles

200g buckwheat noodles, 100g curry powder, 3—1/2 cups(700ml) water, Small amount of
cooking oil, Salt, Pepper, 60g green pumpkin, 40g carrots, 40g papricas, 100g beef, 40g
onions, 40g broccoli, 2 king prawns.

(A) Julienne green pumpkin, carrots, papricas, beef and onions in 0.3cm thickness. (B) Put
proper amount of curry powder in water and boil it while stirring. (C) Slice beef, blanch
broccoli, and stir—fry each of them separately. (D) When curry sauce boils, add beef and
boiled vegetables and let it boil again for a while. (E) Spread noodles upon boiling water, stir
with chopsticks, and let them boil for 3 to 4 minutes. (F) Mix curry sauce with plain noodles
for serving, or otherwise serve them separately.

(18) Buckwheat Noodles Clear Soup

200g buckwheat noodles, 50g each of red, green and yellow papricas, 30g radish, 20g radish
shoot, 1 sheet dried laver, 2 cups anchovy kelp broth, Small amounts of vinegar and sugar.
Marinade — 1 green chili pepper, 10g wasabi, 30ml soy sauce, 10g chopped scallion, 10g
crushed garlic, 1 teaspoon sesame oil, 1 tablespoon sesame salt.

(A) After boiling buckwheat noodles in plenty of water, rinse them several times with cold
water and drain. (B) Chop papricas in thick pieces and stir—{ry them with sesame oil and salt.
(C) Grate radish for later use. Roast laver and tear it into small pieces. (D) Season anchovy
kelp broth for suitable taste. (E) Mix marinade for required amounts. (F) Mix buckwheat
noodles adding some seasoned red pepper sauce and put them in bowls. (G) Put buckwheat
noodles in bowls, add fried papricas, radish shoots and grated radish, and then serve them
together with anchovy kelp broth.

(19) Purple Sweet Potato Noodles

200g purple sweet potato noodles, 50g shiitake mushrooms, 50g radish, 50g orange color
paprica, 1 cherry tomato, 10g sprouts, 5g shredded ginseng, 10g kelp, 1 tablespoon soy sauce,
1 tablespoon sugar, 1 tablespoon vinegar.

(A) Put shiitake mushrooms and kelp in boiling water and let it boil together to make broth.
After boiling, take mushrooms and kelp out from the broth. (B) Chop orange color papricas
into fine pieces, wash sprout vegetables cleanly and take them out. (C) Soak finely shredded
ginseng pieces in cold water for a while and take them out. (D) Put noodles in boiling water.
After boiling for a while, pour cold water. (E) Put sliced shiitake mushrooms, sprouts and
shredded ginseng on top of boiled noodles. (F) Season the broth with soy sauce, vinegar and
sugar. (G) Add mustard sauce.

(20) Stir—Fried Rice Noodles Topped With Roasted Pork Belly

200g thick rice noodles, 100g pork belly, 30g mix of fresh shredded ginseng and vegetables,
50g bok choy, 50g beet, 50ml soy sauce, 40ml water, 10g sugar, 5g mustard, 20g cooking oil,
Salt.
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(A) After boiling pork belly, cut it in 0.5cm thickness, roast pieces of pork belly on a pan
and remove oil. (B) Blanch bok choy. (C) Julienne beet, and fry the mix of fresh shredded
ginseng and vegetables. (D) Boil thick rice noodles in boiling water, wash them in cold water
and drain. (E) After stir—frying bok choy on a preheated pan for a while, add soy sauce,
sugar, water, mustard, pepper and noodles, and stir—f{ry them all together. (F) Put oil—removed
pork belly pieces upon noodles and add garnish.

(21) Banquet Noodles

300g plain noodles, Small amounts of salt and traditional soy sauce, 50g pumpkin, 30g carrot,
100g beef (brisket), 1 egg, 20g beet, 5g dried laver.

(A) Boil beef, use the soup broth to make meat broth by applying traditional soy sauce and
salt for seasoning. and julienne the boiled meat. (B) Peel pumpkin around, julienne it finely
and salt the julienned pieces. Stir—fry them adding scallion, garlic, sesame salt and sesame oil.
(C) Make yellow and white jidans using an egg, and julienne them. Macerate manna—lichen
mushrooms, shred them and stir—fry them using sesame oil. Julienne beet in thin pieces. (D)
Boil noodles, drain them, and make coils of noodles. Put the coils of noodles in bowls, garnish
them with beef, pumpkin, etc. and pour meat broth into bowls.

(22) Doenjang Noodles

200g turmeric noodles, 80g chicken breast, 60g white part of scallion, 1 small green onion,
Small amount of whole sesame seeds

Doenjang sauce — 50g doenjang(soy bean paste), 5g red chili pepper powder, 2 green chili
peppers, 1 red chili pepper, 10g crushed garlic, 300ml chicken broth, 80g potato, Salt.
(A) Blanch chicken breast in boiling water, tear it into small pieces, and apply salt and
sesame oil for seasoning. (B) Boil potato and mash it through a sieve. (C) To make doenjang
broth, dissolve doenjang in chicken broth, thicken the broth with mashed potato and add red
chili pepper powder, green chili pepper, red chili pepper and crushed garlic. (D) Julienne
white part of scallion. (E) Rinse boiled turmeric noodles, drain them, and put them in bowls.
Apply thickened doenjang sauce and scatter whole sesame seeds upon noodles.

(23) Court Bibimguksu

200g noodles, 100g cucumber, 80g beef, 40g carrots, 20g shiitake mushrooms, 1 egg, 10g
beet,

Beef seasoning: 1 tablespoon soy sauce, 1/2 tablespoon sugar, 1/2 tablespoon sesame—salt, 1
tablespoon sesame olil,

Noodle marinade: 40ml soy sauce, 30g sugar, 15ml sesame oil, 5g sesame—salt.

(A) Fry an egg in yellow and white jidans and cut them in 4cm width. (B) Cut beef finely in
lengthwise pieces, season and stir—fry them. (C) Julienne shiitake mushrooms, season them
with soy sauce, sugar and sesame oil, and stir—fry them. (D) Julienne cucumber and carrot,
and stir—fry them separately. (E) Julienne beet in fine pieces and soak them in cold water to
remove red color. (F) Boil noodles in plenty of salt—added boiling water, wash them with cold
water and drain. (G) Mix noodles, julienned cucumber and bean sprouts with seasoning, put
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them in bowls and garnish them.

(24) Bibimnaengmyeon* Served With Steak

200g buckwheat noodles (naengmyeon), 150g beef (tenderloin), 50g green pumpkin, 50g bok
choy, 20g black sesame, Cooking olil,

Gochujang sauce: 50g gochujang, 40g sugar, 30ml vinegar, 20ml lemon juice, 10ml ginger
juice.

(A) Apply salt, pepper and olive oil upon tenderloin and cook it for medium. (B) Cut green
pumpkin in round pieces, remove their insides, season them with salt, and cook them with
olive oil. (C) Boil bok choy and stir—fry it with olive oil. (D) Boil buckwheat noodles and drain
them using a basket. (E) Put noodles in bowls, Cut tenderloin in thick pieces. Put tenderloin
pieces, cooked pumpkin and cooked bok choy over noodles. Add gochujang sauce after
scattering black sesame seeds over it.

(#*Bibimnaengmyeon: Cold buckwheat noodles mixed with red pepper sauce)

(25) Stir—Fried Doenjang Rice Noodles

150g rice noodles, 1 king prawn, 30g cucumber, 30g red chili pepper, 50g enoki mushrooms, 1
cabbage leaf, 1 sheet dried laver

Doenjang sauce: (50g doenjang, 60ml water, 20g small green onion, 5g sugar, 30g bok choy,
10g mustard, 10g sesame oil, 10ml ginger juice)

(A) Julienne cucumber after peeling it around, and julienne red chili pepper. (B) Blanch a
king prawn in boiling water and peel it to obtain pure flesh. (C) Cut off base part of enoki
mushrooms, separate each leaf of bok choy, and julienne radish. (D) Prepare doenjang sauce.
(E) Boil rice noodles, wash them with cold water and drain. (F) While boiling doenjang sauce,
stir—fry noodles. (G) After stir—frying radish leaves, bok choy, enoki mushrooms, cucumber
and red chili pepper, mix them with noodles and put them in bowls.

(26) Mugwort Noodles

200g mugwort noodles, 5g oyster mushrooms, 20g enoki mushrooms, 20g yellow gold
mushrooms, 40g baby onions, 1 each of red and green chili peppers, 400ml anchovy kelp
broth.

(A) Blanch oyster mushrooms, enoki mushrooms and yellow gold mushrooms in boiling water.
(B) Cut red and green chili peppers in round pieces, cut pickled baby onions in halves. (C)
Boil mugwort noodles in boiling water, remove them and make coils of noodles. (D) Put
mugwaot noodles in bowls and pour hot anchovy kelp broth. (E) Garnish noodles with

mushrooms.

(27) Seaweed Noodles

200g plain noodles, 50g flying fish roe, 30g kelp, 20g seaweed fusiforme, 20g red kelp, 20g
sea mustard.

Gochujang sauce: 50g gochujang (red chili pepper paste), 40g sugar, 30ml vinegar, 20ml lemon
juice, 10ml ginger juice.
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(A) Blanch kelp, seaweed fusiforme, sea mustard and red kelp in salted boiling water. (B) Boil
plain noodles and drain them using a basket. (C) Prepare gochujang sauce. (D) Put gochujang
with vinegar in bowls and put boiled plain noodles and blanched seaweeds in bowls.

(28) Mushroom Noodle Soup

200g rice noodles, 2 shiitake mushrooms, 60g oyster mushrooms, 60g yellow gold mushrooms,
60g enoki mushrooms, 60g cabbage, 1 red chili pepper, 10 anchovies for making broth, 1
tablespoon salt, 8 cups water

Marinade: 50ml soy sauce, 10g red chili pepper powder, 10g chopped scallion, 10g crushed
garlic—sesame—sesame oil.

(A) Julienne shiitake mushrooms, and after blanching oyster mushrooms, tear them with
hands. (B) Cut off dirty base parts of yellow gold mushrooms and enoki mushrooms, and
wash them like rinsing. Julienne cabbage. (C) Remove dirty heads and insides of anchovies,
simmer them in cold water for a while, take them out and season them with salt and soy
sauce. (D) Put noodles first in anchovy broth, and then put mushrooms in it and boil them.
(E) Prepare marinade (soy sauce, red chili pepper powder, scallion and garlic) and serve it
together.

(29) Bibimnaengmyeon Topped With Shredded Ginseng

100g naengmyeon (buckwheat noodles), 20g ginseng, 30g mushrooms, 40g beef (tenderloin),
10g beet, 1 cherry tomato, Seasoning for mixed noodles.

(A) Cook tenderloin slightly in oven and cut it in thick pieces. (B) Blanch mushrooms in
boiling water, stir—fry them with cooking oil adding salt. (C) Shred ginseng in thin pieces and
cook ginseng pieces slightly in cooking oil like frying. (D) Prepare seasoning to be used as
the material for bibimnaengmyeon seasoning. (E) Boil noodles of naengmyeon in boiling water,
wash noodles by rubbing them together, rinse them, make coils of noodles, and drain them in
a wicker tray. (F) Put coils of naengmyeon noodles in bowls, and put tenderloin pieces,
mushrooms and shredded ginseng in the same bowls, but serve seasoning for
bibimnaengmyeon in separate bowls.

(30) Adzuki Bean Noodles

200g thick noodles, 10g adzuki beans, Salt

(A) Boil adzuki beans for a while, drain boiled water, and pour plenty of water to boil adzuki
beans again. Boil them until bean skins are about to burst. (B) Separate boiled adzuki beans
from boiled water and season the boiled water with salt. (C) Boil thick noodles and drain
them in a basket. (D) Warmup noodles in boiling water and put them in bowls. Pour hot
adzuki bean soup in bowls and garnish noodles with boiled adzuki beans.
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Wheat

Bakmi: Southeast Asian Chinese yellow wheat noodles with meat, usually chicken

Chiika men (H3E4l): Japanese for "Chinese noodles", used for ramen, chanpon, and
yakisoba

Kesme: flat, yellow or reddish brown Central Asian wheat noodles

Kalguksu (Z=+4>): knife—cut Korean noodles

Lamian (§74f): hand—pulled Chinese noodles

Mee pok (45 #): flat, yellow Chinese noodles, popular in Southeast Asia

Somen ("#"."°"fi): thin variety of Japanese wheat noodles, often coated with vegetable
oil

Reshte: Central Asian, flat noodle, very pale in colour (almost white) used in Persian
and Afghani cuisine.

Spitzle: a Swabian type of noodle made of wheat and eggs

Thukpa (Tibetan: sw=~, Wylie: thug pa): flat Tibetan noodles

Udon ("."*"fi): thicker variety of Japanese wheat noodles

Rice

Flat or thick rice noodles, also known as hé fén or ho fun (37[¥})), kway teow or sen yai
(Friat-¢)

Rice vermicelli: thin rice noodles, also known as mifén (CK¥}) or bee hoon or sen mee
G =)

Idiyappam is an Indian rice noodle.

Buckwh
eat

Makguksu (=+=+4=): local specialty of Gangwon Province in South Korea

Memil naengmyeon (W@ W ): Korean noodles made of buckwheat. Slightly more chewy
than soba.

Soba (#&FZ): Japanese buckwheat noodles

Pizzoccheri: Italian buckwheat tagliatelle from Valtellina, usually served with a melted
cheese sauce

Others

Acorn noodles, also known as dotori guksu (Z=X&-4>) in Korean, are made of acorn
meal, wheat flour, wheat germ, and salt.

Olchaeng—chi guksu, meaning tadpole noodles, are made of corn soup put through a
noodle maker right into cold water. It was named for its features. They are Korean
noodles mostly eaten in Gangwon—dg! #s#mbisuation needed |

Cellophane noodles are made from mung bean. These can also be made from potato
starch, canna starch or various starches of the same genre.

Chilk naengmyeon (& 3 ): Korean noodles made of starch from kudzu root, known as
kuzuko in Japanese. Chewy and semi—transparent.

Shirataki noodles
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Table 2-1-7. 97|15 Ticlol el o] B
= L2/ T
Memil guksu
Dangmyeon (%% cellophane noodles) — made from sweet potato starch
Memil guksu (®|®”=<) — buckwheat noodles similar to Japanese soba
noodles
Olchaengi guksu (&3 o]=4=) — noodles made from dried corn flour which
are eaten in mountainous places such as Gangwon Province’
Gamja guksu (ZFAF=4>) — noodles made from a mixture of potato starch,
rice flour, and glutinous rice flourE
Gamjanongma guksu (ZA}&w®=<4=) — noodles made from potato starch
that have a very chewy texture. It is a local specialty of Hwanghae
Province'”’
Hot noodle Somyeon — very thin wheat flour noodles; similar to Japanese somen
soups Dotori guksu — noodles made from acorn flour'®!

Chilk guksu (#=<) — noodles made from kudzu and buckwheatﬂ

Ssuk kalguksu (£Z=4>) — noodles made from Artemisia princeps and
[8]

wheat flour
[91

Hobak guksu (&¥}=2Z4) — noodles made from pumpkin and wheat flour

Kkolttu guksu (ZE=<) — noodles made from buckwheat flour and wheat
[10]

flour

photo

Cheonsachae — half—transparent noodles made from the jelly—like extract

left after steaming kombu, without the addition of grain flour or starch.

The taste is bland, so they are generally eaten as a light salad after

seasoned or served as a garnish beneath saengseon hoe (sliced raw fish).
[11]

Cheonsachae has a chewy texture and is low in calories.

Korean—Chin

ese noodles

Jajangmyeon — thick wheat flour noodles topped with fried black soybean
paste and other ingredients; of Korean—Chinese origin

Jjamppong (&) — spicy noodle soup of Korean—Chinese origin
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Janchi guksu — wheat flour noodles in a light broth made with anchovy and
optionally dashima or beef broth. It is served with a sauce made with

sesame oil, soy sauce, scallions and a small amount of chili pepper powder.

Thinly sliced jidan (R &), or fried egg, gim, and zucchini are topped on the

Hot dish for garnish. The name is derived from the word janchi (Z%], feast or

noodle banquet) in Korean because the dish has been eaten for special occasions

dishes such as wedding feasts, birthday parties, or hwangab (sixtieth birthday
celebration) in Korea.''!

Kalguksu — knife—cut wheat flour noodles served in a large bowl with
seafood—based broth and other ingredients

Gomguksu (Z=4) — wheat flour noodles in a broth of gomguk or gomtang
which is made from boiling beef bones or cartilage.

Bibim guksu — thin wheat flour noodles served with a spicy sauce made from
gochujang and vinegar. Half a hard—boiled egg, thinly sliced cucumber, and
sometimes chopped kimchi are added as garnishes.

Makguksu — buckwheat noodle soup, especially popular in Gangwon—do
province and its capital city, Chuncheon

Naengmyeon — thin buckwheat noodles either served in a cold soup or served
with a gochujang—based sauce; the noodles and other vegetable ingredients
are stirred together by the diner. It is originally a winter dish, and a local
specialty of the Ibuk region (©]&-X2]¥}, nowadays the area of North Korea).

Mul naengmyeon — literally "water cold noodles." It is served in a bowl of a
tangy cold soup made with beef broth or dongchimi. Vinegar and/or mustard

Cold sauce can be added to taste.
noodle
dishes Bibim naengmyeon — literally "mixed cold noodles." It is served with no broth

but mixed with the spicy, tangy sauce called chogochujang, made from
gochujang, vinegar, and sugar.

Jjolmyeon (Z™) — similar to bibim naengmyeon but the noodles are more
chewy

Milmyeon (29 ) — A dish unique to Busan, derived from naengmyeon
Kong guksu — wheat flour noodles in a bowl of cold soy milk broth
Jatguksu (A=) — wheat flour or buckwheat noodles in a bowl of cold broth
made from ground pine nuts and water. It is a local specialty of Gapyeong,

Gyeonggi Province. The recipe is quite similar to kongguksu, but the dish
[14]

has cleaner and more savory taste.
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TR (R 713 100%
e A= 272 100%
- A AL 712 100%
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A1rEar 2 40%
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ol A A ] 100%
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1) FAs HE A5 @ 5w 2 A A7k A
- 21 (Flour) - A=42(Rice)
- A5 (Rice) - Z¥Alr4=(Potato)
- #n|=4=(Brown rice) - #] == (Buckwheat)
- Rg]==(Barley) - A A tukar = (Purple sweet potato)
G) /%54 24 A 0R @ A 24 A7 AR
- ¥ol=r4=(Mulberry leaves) - &b (Pumpkin)
- 1l @ 232 (Cactus) - thAl ek (Kelp)
- 2= (Mugwort) - = (Kudzu)
- 5Zr4=(Green tea)
(5) W3EA QA AlAIS] AF (6) g2 AAZ= sl Mg di
- g (Glass noodle) - 78 Turmeric) Z=r<=
W} (Chilled buckwheat noodle) - AA Aok (Sweet potato) 2=
- Z1}(Soba) - X (Hizikia fusiforme) 2t=r4=
- 3}~ ¥E}(Pasta)
- o] 1% (Egg noodle)

1) FAZo) GE WRo AR
100% 2, 4, dvl 2 Belz Axs W5, 45, AuFS L BEF5e AR B
M3 AT Table 2213 gtk AF5, AR5, AuF45 9 BYF5o] SEFFL 952~
13.02% A==, =50 A9 71 52 FEFFS Edon, 59 Ag
2 YERH
Tl g o] gk 737~1158%01 e, B F5(871%), AFFT87%) R A =5(7.37%)

of e ok ’A=(11.58%)d Hls| stttk 53], Axoh dAujme] e, HAEsEy
oF 40% HAx9 v whild e Btk ol Y5 A Fo wwWd o] W FALHT

) g2 Roz AZE T
A(rice, Oryza sativa L) &, S5 A AA 3t F& F it suvatE v FEsho
]_

YE g FHE HET FEobo}, otz gte} gtRletHE] gt Ao FAoz QP FA o §
o] gThLim SY 2008). =3 A2 Fa3% FH FUoB AFoA Fad FRAERA &
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A F3H Ay, T3 9 TEFCE Hods AA FI v wjolE Hodo dArle H9
5 c2A v O HHE 52 =HRHES AA "WeE JhEste] o
dd7E FolA AAG dmlek Wme] g

orean Nutrition Society 2000), £ A3<o] ZHujo} 2+

~

WA ke zbzt 64% 2 6.6%2(The

~096% % HAAHoR 1% olste] e FFL Bown, 53 4
%, 006%2 749 e 2AYe] FFE Bk FFU SFVIF 4FIYH Lol

AT dejs} Wl 2wy ghEFo]l drm|s} wimzp Zzb 2.7% Bl 04%°|t(The Korean
Nutrition Society 2000).

Z3 2] FHFL 206~261%%, Arulme] A 7P =2 FHE B, A5 F¢
7hd sk aeiv g, A&, dn B Bl AR = =5

o A (046%)ol H]8] Awu|=4(0.99%)2F B =

g, grlEeu HEeE doldgel $8% FEYel B #

y
o
5
ch

3l, Anlo] &5l 9= GABA(y-aminobutyric acid)E B @ ofm|iAle] dFow I HF
9 Huy Hgo A5t oA AAAGEAR HI|TE AT, EFAE 2 55
o

= 2 43 A gtk (Narayan YS9} Nair
PM. 1990). Choe & Youn(2005)& Hi|o] UuigRES B M3 Az, 5832 95~10%, T2
8~10%, A 09~11% 3B 1.26~139%, Z54 0.65~0.75%, B2 77~79% AE T35 o]
Athil Baste] B Ayl HiE|m4e dubyg

Hlo = do]EH(phytic acid)o] FHF] qlof ]
dojma= @Ho] UAF, Byde 874 Aol ¢FY Bglucano] I3
1%, AE, FFY Y F4E Ad 2 ZU2HE A 22 750 ¥
d AZLAZ A o]go] Z7teta UTHOh & Lee 1996). AAH oz oz @ zz)ute]

Fo darollA 7P =den, AR IS vl By MY =9t v 23
o] e HEmgdA MY =

v

ﬁ

Table 2-2-1. Approximate composition of the cereal noodles

Items Flour Rice Brown rice Barley
Moisture 9.52+0.04° 13.02+0.08° 11.84+0.03" 11.83+0.02°
Crude protein 11.58+0.08¢ 7.89+0.08° 7.37+0.08" 8.71%0.08°
Crude lipid 0.96+0.01¢ 0.06+0.01° 0.92+0.01° 0.3940.01°
Crude ash 2.20+0.08° 2.06+0.11¢ 2.61+0.03° 2.37+0.05"
Crude fiber 0.46+0.05° 0.40+0.02° 0.99+0.05 0.77+0.02°
Carbohydrate 75.28+0.26" 76.56+0.30° 76.27+0.21° 75.93+0.18°

*4 Values with different superscript within a same row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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—

2) 2H 92 AR A7t WRe duyy
2(20%

6), ZAH20%), 2 (20%

_>,i
12

LTEH25%)E 2 HUksked Az A&, AL A
B AT H7E S %llﬂyé—ﬁr% B3 A3 Table 2229 29tk &, 74, w4
2 AAuTel Hrh TR FEIFS 1029~-1212%8 F AolE Ko ggkon, wuld
T2 1007~1117%=2, & H7b=1117%)9 39, 7P =kew, AMaTet Hrh=me
(10.07%)2] 3% 7Fg vtgko, A 57k & Aol Holx| ottt

Z3 R FHL 350~470%010 2™, @A HIk=mge] FFel 7 =koH, & HUt =4

AR FEL 040~054%010 0, AR uTet WrhEee] B9 b wskew, A3
o % 7 we #RE Eidv 2y AdaTet Jrk=ms, 4R Ark=sa 3owE 4o)
ZEkel oA Zole Holx| hth(p<0.05). AAHos wud zX 9 235 g
& A Ab=EAA T whou, AR Aol A FUTh AR FFS
7o A% 7P =odnh vk 23R FEE ATt FrhsaeM 7P =T

Table 2-2-2. Approximate composition of the noodles containing rice, tuber, buckwheat

and purple sweet potato

Rice Potato Buckwheat Purple sweet
Items
(20%) (20%) (20%) potato(25%)
Moisture 12.12+0.16° 11.58+0.01" 11.42+0.03° 10.29+0.04*
Crude protein 11.17+0.10° 11.28+0.05° 10.86+0.08" 10.07+0.07°
Crude lipid 0.33+0.03" 0.62+0.01° 0.60+0.01° 0.18+0.03°
Crude ash 3.50+0.03 4.70+0.01° 4.53+0.04 3.56+0.03°
Crude fiber 0.40+0.06" 0.49+0.06° 0.50+0.03° 0.54+0.02°
Carbohydrate 72.48+0.27" 71.33+0.13" 72.08+0.12¢ 75.35+0.11°

*4 Values with different superscript within a same row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

@) 71574 &4 A7t Wi 4w
B(18%), WHAZ(10%), %(10%) 3 =2(10%)S 242 H7lste] A=z B
=2k A7 249 dvbdES £4% A= Table 2-2-37 2yt B, Wz
A7} 249 FRIFL 1079~1186%1Qon, sl Ao e 816~1132%=,
F1132%)9] A$ 7P =%ow, =3 W7k FEEI6%) AS 7PE DT o5 wwA
%E‘E% =2t A7t E AYstae a4 gud FF Z Aole It 2A ] FEF
< 055~1.76%=2 Wdx H7t=o A¢ 7HE LUt
Z3| 89 L 380~515%L 2, WAz H7t FFE(G15%) A PF =gtoen, 3 H
7 = (3.80%)2 At 7HE Wokou, olg9 #FL IRt e <
t}. Chong & Park(2003)& ¥Wdzo] F71d AHES E431

fr

HJEJ

fl

7}, Z+§(4715.87mg/100g)o] 3t
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Zo| 714 =grow, Z4(4221.13mg/100g), LFE §(2578.40mg/100g), =F1u]4:(1562.67mg/100g),
2(756.60mg/100g)¢] wolgom, B#d AR £ FFLol I & Yvtn Husiyrt 2
A= w719 FaFo] ol =3 Yol B FFol 440 mg Odtﬂ vl 2699mge 2 6ul
AE 2o Aoz eA gom, Hrdd FFE SHET Fo} ABAFLARMY B
S47HA7L EHT & 5 ATHEI9F 199%).

2470 FHES 052~094%0190m, % AATH094%)] % 7+ Egom, olof WA
2 ANFFO74%), BY BAFF060%), F4 BATF052%)9 wolYeH, o]F FHEe
246 P Hog oF F5E

o 2R 9 ARAT 25 vle 2e Aoz etk A4
o e 9 AEHI 25 HF =& Aew eyt w kj_?:(Opuntia Ficus
= E£atg A duj2, HAe] betanine MAE frolH, AlFol A

Auis= Entg AL o 309Foln, F71E, vlERl C 4o| dF, ZE
S OF deta dnta 3o Holdf FREL F7F, AAALR, HA R vs) 253 B
A RuEy oy dAHer didn x3Ee] FF2 HEdx AUl
B 7P w=ew, A F¥2 T Frhmavl AR FE2 & JAvh=Eat M

, EEti ol

.

Table 2-2-3. Approximate composition of the noodles containing functional ingredient

Items Mulberry leaves Cactus Mugwort Green tea
Moisture 10.79+0.08* 11.86+0.07° 11.51+0.11° 11.1520.11°
Crude protein 10.45+0.00° 11.12+0.05" 11.32+0.13 8.16+0.08¢
Crude lipid 1.76+0.02° 0.55+0.01¢ 0.77+0.01° 1.03+0.09"
Crude ash 4.22+0.01° 5.15+0.04 4.25+0.14" 3.80+0.05°
Crude fiber 0.60+0.02° 0.74+0.02" 0.94+0.02° 0.52+0.03¢
Carbohydrate 72.17+0.13" 70.59+0.18° 71.18+0.42° 75.3420.36"

“? Values with different superscript within a same row are significantly different (p<0.05) by Duncan’s multiple test. Values
are mean+SD (n=3).

@) 718t &4 A7F ARl dubgdE
SHK25%), HAITH10%) B H(10%)E A2 Hrbste Az 2, wank 8L 37 S
o] YubgE-o BM3 A Table 2249 2okt 3w, thalnt & & Ayl F5¢9 23
< 10.25~1121%0|9 o0, g FFe 1052~1129% 2, $HH7} I A 71 =9
u, AR E Aole EolA fsitt. BF "dxgo] HSAE 2 Aol figlTh
63~173%=2 H H7b=sel Ae 7P =goen, @I AW FF
0.96%) WA= =okeh Ty s937E 81 F 7 359 =AW FFE AsRg ¥

l

P
N
ok
o
o
o
o
o

O

ZHR BE, L97~537%2, 53, BAlnk ArhES 2 B ARE A%, rel FFol
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rlr

Z7} 537 B 469% 2 EL TS BHIUTh ole EFFY IEFHH220%) vl Zzk 2.40u)
22138 & Fe g e

ThA| vk (Laminaria japonica)ll= ZF, YEF, Zw, vt2Uls 5 AAY A tirbd #Ast=

F71do] = FRE e Fom Iy don, A 2B FAHEQL 8255 4000
ppm |4 dg5o] Qlom izym ATHKwon EA 5 2003). wEhr] thalmh} Fe] H7te
T B3 FUIAS BHSE £ A F& ol 2 Ao E JdHUN

259 FHL 048~095%2 3 H7F F4(095%) S MY =& 2R dHE B
Rew, thAlmt F7E F5048%)9 HS-, Mg e 2ARY TS ETH

thAlEL= uronic acid®] E-3HA|Ql alginic acid, 3H4H71E F-7-3F 2HH O o2, fucoidan
laminaran¥} -2 o] {7t FH3IH, thAlrtel] FHH-H 20~30%9] L4 A8 EHA] g
Hold AfrazEA FHZs o, e o, v el F ad avet FHZols WY
7 T AYEA 7IeE 2 e FezE I A Udth(ung YK 5 2006, Nae T] &
Kang DS 2000). Laminarin® ZET Z7|EZ o]Foj7 71x7} @ B-1,3-glucan S A ZA]
ZZ 72l Laminaria saccharina 59 A&A tdfFo|ti(Elyakova LA & Zvyagintseva TN.
1974). 2 dol= Bsta thAlrt b= 2AHFY FFol B olf= B ARolA A
# Z780l W< HySO,-NaOHW ¢ T4 vdFe 73
ol %A 9, 244 GPRT 5457 2 Aoz A7V F BuHCucurbita
moschata Duch.)& 8l3}o] £35l= dWdAle WA EZA QLA = dold g 7)ol
HHC. moschata Duch.), A %A &¥HC. maxima Duch.), #|F4 Z¥KC. pepo L)SZ 1}
Atk FFA AT 9 §& 582 d2RE FHHA & &

1l
AthLee H] E 2010). dA oz wtMA JFo Fu}
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Table 2-2-4. Approximate composition of the noodles containing various ingredients

Items Pumpkin Kelp Kudzu
Moisture 10.25+0.08" 11.15+0.15° 11.2120.16°
Crude protein 11.29+0.00° 10.52+0.01° 10.39+0.05°
Crude lipid 0.63%0.05" 0.59+0.05" 1.730.02°
Crude ash 1.97+0.14° 5.37+0.10° 4.69+0.16"
Crude fiber 0.74=0.02° 0.48+0.02° 0.95+0.06"
Carbohydrate 75.12+0.29% 71.89+0.34" 71.03+0.45¢

*® Values with different superscript within a same row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

6) 49 2 F5E 5
-

AA A=e) 24

_85_



A

Llh::u?h

A3 3= Table 2259k okt 4onp, gh2E, o O™, HEW A= 51 YWY 5
L 9.07~989% 2 A|E7re] xfol= AL Holz ggror), wlA FgAE 2 ‘]-o]%
o} gl kS 138719.20% 8, 4AHH19.20%)8] A¢, 7HE 2 FFE HYon, oo o
H(15.96%), =¥ (14.05%), FEH13.87%)4] Tolley, EdHI} d ARk {oA Ao 1
AP, 0.05). AAHez Lul odam, S¥H 2 SAE B Da(11.58%)l H
A FFol =2 AR Yeigth 53] &k e W 166M AE 22 o
iﬁu}.
A= svte WU wet WY 100%2 H=Es Foby] 4nh AEa Wb
1 SR AL AEo|A 4l 912 SIF 4u}, 829 YA A4Hl 559 Tobg] AnE
100% H™E=E Azx=H= Foe] avle T5I AEY FE =2 UAA T, Z7)7}
o] HAMsA FoA 7| W), dEAM = WEe] TR F Feigo] o7 U
stg] Zmpe] 2M7F tiEHolnh w3 Azt AAHE $iste] AT
A Zenbel S AgRFo] e el HlF 3PS
WA (6.32%)8 Tt Axsir] WELE A
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2317 B2 Ao AZHHKim Y] 2011). o]k o] L}, s
g, ola® 5& Az A BAse Avlel mE J%e Zsht 2 WaE F7] 9T =
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A 2 gEe mgen, oo oaw
7ol 9%

%
(3.09%), B (2.33%), F2EH0.09%)2] s=olglon, A £ 0.02~031% FEZ H@
ZF o
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Table 2-2-5. Approximate composition of the chilled buckwheat noodle and imported

noodles
Items Soba Pasta Pho egg noodle  Chilled buckwheat noodle

Moisture 9.860.39"  9.07+0.24°  7.01%0.02" 9.28+0.05" 9.59+0.16™
Crude protein  19.200.08*  13.870.14° 7.21+0.05 15.96+0.09" 14.05+0.05°
Crude lipid 140014  0410.10° 0.68+0.05" 0.22+0.04* 0.16+0.05*
Crude ash 3.51£0.05°  0.90+0.03° 1.75:0.01° 3.09+0.11° 2.33+0.08¢
Crude fiber ~ 03120.01°  0.02:0.01°  0.30£0.02*°  0.13%0.01° 0.06=0.01°
Carbohydrate  66.03+0.13°  75.750.18"  83.29+0.20°  71.45+0.42° 73.87+0.36°

*® Values with different superscript within a same row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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Table 2-2-6. Extraction yields of the cereal noodles

Items Flour Rice Brown rice Barley

Extraction yields(%) 3.90+0.02° 1.32+0.02¢ 1.91£0.03¢ 3.25+0.02°

*4 Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

Exactony el %
1]

Flouwur Rice Erowvern rice Earl e

Fig. 2-2-1. Extraction yields of the cereal noodles

*4 Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

@ FF 2 ARA TERA FE5E
2(20%

6), H2H20%), HIBQ20%) 2 AMTTLRH5%)E A2 Hrbste] Aze &, A, HE

2 AAuget Frh F5 FE5EE 24 @ Table 2287 Zokrh &, P, o™
2 ATl P7h F5o] FE5EE 22t 443, 509, 523 B 553% 2 A ek B9 7
F ES FE5ES R W, 2 FUES) A% M Btk AAFoR 2/ 2 AR H
7} 2ol A%, 100% &, B, e, B 250 vle) FE5E0] B A02 e

_87_



Table 2-2-7. Extraction yields of the noodles containing rice, tuber, buckwheat and Purple

sweet potato

. Purple sweet
O() OO B OO
Items Rice(20%) Potato(20%) uckwheat(20%) potato(25%)
Extraction yields(%) 4.43+0.05° 5.09+0.06° 5.23+0.06" 5.53+0.04°

*? Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Fig. 2-2-2. Extraction yields of the noodles containing rice, tuber, buckwheat and
purple sweet potato.

*? Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

@) 7154 24 A7t AR FE25E

BOI(18%), MAZ(10%), £(10%) B =3H(10%)E 212k Arstel Azd 2, WAz, & 2
w3 A7h F4o] 2354 2T AIE Table 2295 PRoh B, Wz, £ B x3
A7VZ5o FE2582 bzt 534, 510, 543 2 550% %, 2 F7} 5 A MF 2L F
&g HYOU, AR FE5E9 2 FolE Hold @gtom, £ ATt =3} Y7t
24 ol £ 4 Aol7k thp < 0.05)

Table 2-2-8. Extraction yields of the noodles containing functional ingredient
Items Mulberry leaves Cactus Mugwort Green tea
Extraction yields(%) 5.34+0.03" 5.10+0.05° 5.43+0.04° 5.50+0.06

*? Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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MUl eEermDy leaves Cactus Pl Sl r e Sreaen tea

Fig. 2-2-3. Extraction yields of the noodles containing functional ingredient

*¢ Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

@) 718 &4 A7} AR 2258

H25%), ThAIEH(10%) B 2 (10%)2 22k H7hsho]

=5 Azg o, oaEt 2 F Bk =
o] FE5ES 5% AT= Table 2-2-107 vk =4, tiAet & 3 H7F 59 FF
& 7471 523, 605 & 56002 tArt HTb=e] A 7P =9dkTh

Table 2-2-9. Extraction yields of the chilled buckwheat noodle and imported noodles

Items Pumpkin Kelp Kudzu

Extraction yields(%) 5.25+0.04° 6.0520.06" 5.60+0.06"

Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

Extraction Jields %)

Fumpkin el Hud=u

Fig. 2-2-4. Extraction yields of the chilled buckwheat noodle and imported noodles

Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Table 2-2-10. Extraction yields of the chilled buckwheat noodle and imported noodles

Chilled buckwheat

[tems Soba Pasta Egg noodle noodle

Extraction yields(%)  3.96+0.04° 2.71+0.02" 3.36+0.03 2.93+0.02¢

*? Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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Fig. 2-2-5. Extraction yields of the chilled buckwheat noodle and imported noodles

*4 Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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=9 2618, D=9 2118, Bej=9 1418 A= =& Ao 2 Vet
2o A GastEAHLS Ye HECEZE y-oryzanol, phytic acid, carotenoid, polypherol &3}

e AEeR, 29 FAEde QREE 2ASd A AU e FAvd vF o E o
= Aoz dHAH Ut (Chung YA & Lee JK 2003, Lee YR 5 2007, Kim EO & 2008). &
me] AA F, vitols Ao FiE FEE F 95%7) UJWTQ‘H Aok mAdls FEo o
A3 Aol 2 A% WEUI miZe] gauel om, A8y ALY BAY y
-oryzanol, EZHE, #AY, 2HE 5= {2 AtiHu 5 1996). £3] y-oryzanol-S it
3} & 7H(Fujita S 2005; Juliano S 2005; Kim JS 2007), 3% & 7H(Akihisa S 2000), 28 ~8 =

AstEHKim 5 2002), F &I} T g2 A2 aHE Ve ok g=A

At
= y-oryzanol> %+ HPLC 3 MS &40 AOH 104%F9] sl &E dElo] lgol FUE
Jom, eyl E R} 108 7lrto] 2L &nl 100g o FA4] mg% gostm Qg Ao
=IeTAS giu}(Shin 5 1997, Xu & Godber 1999; Xu & Godber 2000).

v, 2 ZgtHicolEe] ke zZbzb 139, 1.74, 157 2 017% =, A2 > dnjFsE > o
=5 > EEHTA To B, AR A 7P 58 FHEE Bien, RyIsY Ay M
Ho s B

Table 2-2-11. Total phenol and flavonoid content of the cereal noodles

Items Flour Rice Brown rice Barley
Total phenol(%) 3.19+0.05° 2.57+0.05 6.73+0.04" 4.78+0.10°
Total flavonoid(%) 1.39+0.01° 1.74+0.02° 1.57+0.01° 0.17+0.00"

*4 Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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Fig. 2-2-6. Total phenol and flavonoid content of the cereal noodles

*! Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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Q) I/ AFA 979 F ¥E FHE 2 F ZHRwolE §F
2(20%), ZFAF20%), HL(20%) =D A
2 A aTe J7F F5Y FHE SPE L T FoEol= IS FH3 2= Table
22137 Zotoh &, A, Wdl 2 AMuet HJrh Z59 FHE SEEY FHFe 747
291, 281, 534 2 4.23% 2 WY 2 AAuFul Jri=Feo A9, FiHE FFEY FFo]
nA Eokon, & 9 AR AHee e FHE IAEY FFS B
g, 2, A, e 2 M aget G 349 F FetRol=9 TRk Zbz 226, 017,
070 B! 348% %, AMaTnt o] B¢, FetEsol=e] o] 7 =¢%en, AAte B¢
M ve Aoz vebgtlh. agek(lpomoea batatas)= A H o2 F, A{EE, 9, J %, I}
S A7 94 HE T wet AAHez Be FFo] Jdon, 5] Mo me} dutyoz 3
A, FgA saa d ApAs wHe {4 73ek7) QltkSong | F 2005). 8F 5o /4 1
g FF Mol AFHEA HIZ EEAR AR EE)7E Aok ols B9 FERE
ofvet 27 F& AL Hi glon, Aulef AAME HE MAE anthocyanin® 2 H <A
= 2o =

doz A ol§ 7heAol B2 FFLE AL UTH(Ahn YS T 2002). FHZd

AT A ampe] Mg g JFHQ AFTE o] FolH A mFet Ao F8H<
e w3 Al Aol JABHEA F£, 5, 15, A, ofol2a Y, HF Y AR, Al
FgoaE o]&E ¢rKim SY & Ryu CH 1995). StEAJobdL o} A iot 2o F
A, G, QA 5] oA AAE dele AoR, HZ Ahe ZWa #dEo] glo] FE
I Ae B A A AL ghe AR dEA Uk FEAIUE FAHMALE AT
oz WA Fitsts Alste kst EEAE I 75 AT ke s oAlst
ool BN =& FH AstH 2Ef 25 JfAdsta Aisted 53 FES she A

= Aoz BHuma Quf(Francis L 1989, Ghiselli A 5 1998, Kamei
5 1998, Kang SY 2003). T3+ A I tnke] anthocyanin A4+ peoniding] 7]E-T-Z o
ferulic acid¢} caffeic acid”} acylation® Fejz T2 4o H|F] FHAdo] =thlee LS &
1997, Bridle P & Timberlake CF 1997, Goda Y & 1996). A iarte] FQ8 MAEZE
cyanidin¥} peonidin] 3-caffeylferuyl sophoroside-5-glucosides, cyanidin-(3,6)-a
-D-glucopyranosyl-(1,2)-3- D-fructofuranoside, cyanidin-a(3,6)-D-glucopyranosyl-(5,1)-a
D-xyloside S°] ¢#A tHOdake K 5 1992, Tsukui A 51999). HlLo|x LA E= FQ

ZgRo|= 2 & rutin, C-glycosylflavones(orientin, isoorientin, vitexin, isovitexin), quercetin
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o] gJon, FH=4te 2 chlorogenic acid’} 1th(Margna U & Margna E 1978, Watanabe M &
lto M 2002). W2 el Feiuiol=i gilatEz 1YY, Y%, FE FUAES 21 o

o] J|5x HEom ZEuwg glon, WY thdt A5 ZalRiolme] AE0) ruting}
#FHEAol A= Aoz 4EHA APdMoon TC T 1999, Marshall HG & Pomeranz Y 1982,
Kim 5] &, 2008).

Table 2-2-12. Total phenol and flavonoid content containing rice, tuber, buckwheat and

powder
. o N Buckwheat Purple sweet
Items Rice(20%) Potato(20%) (20%) potato(25%)
Total phenol(%) 2.9140.11° 2.8140.01° 5.34+0.04° 4.23+0.05"
Total flavonoid(%) 2.26+0.02° 0.17+0.00° 0.70%0.01" 3.48+0.03"

24 Yalues with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean=SD (n=3).
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Fig. 2-2-7. Total phenol and flavonoid content containing rice, tuber, buckwheat
and powder

“d Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

A Frlste AS 49T AT E=50619%)9 vHlws] £ o T JVl=x< 1564,
dx HArlgaE 1126, & FVlges 1.334, 53 FJri=as 186uﬂ4 He & F7F
B

ﬂllm _l::,
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u‘.

Ko

W wel, W@z, 2 9 =3 W7l T4 § Fojmixol=o $L 747} 017, 203 325
9 4R SAWIEE > & BATE > M6z ARE > BY Bhasel oz
a4 QARG & AARSAM B 2L FFe UepioTh

=3}l = flavonol, flavonone, flavonoid, phenolic acid 52 X3 ZH A FFEo] ¢
= slo sk ikslEgS vERdH, olgs EAEL A dAxFFe oF 30%E AAS)
1, m3ke] EYHEA FTEL YEE catechine 8 487 ZgHEol=R/e Ao 2 IdHA

AthPark JH & 1998). =3 Fo F8 FHeZAHESZE  EC((-)-epicatechin), ECg((-)
-epicatechin gallate), EGC((-)-epigallocatechin), EGCg((-)-epigallocatechin gallate),
GC(gallocatechin) & ©|th(Wee JH 5 1999).

20 %i}ﬂr(Compositae)Q &4 (Artemisia)oll &ot= WA Ho|] g thdd 2EoZ Jha
o} 22, QR 5 olAo} A §UAD FelAH

|
o Fo] A= Aow &

i

B
ne
2
[y
flo
>
ofo

o] gro] gom RTFQHA = ’%?Q AxE =9 A4, 74 32 5o A5
5%, EY, 144, A8R 2 vy R E Fo AR ARESt fth(lee SD T
2000). =jollA QIRIER, ofR, e, AR & AR ST AT o]FA L Ql=T,
o] T A& ksl e, AW AAAL FX 8 HEA AstET Fo] HilEo Jri(in
YX & 2008). ¢k GujH FZEO itsl @47 BHEE AF ZH, ethyl acetate 2 E
o &Ado] 7Hd =2H, ol AR FY F HE 2 EFfEXolE T JdE AR U

ool EAlsts Fo A2 AR B R dEeR A R F doH, i
AE S 2= guaiacol, eugenol, methy salicylate, benzaldehyde % phenylacetaldehyde ] 1
o, "I ELS rutin, quercetin, isoquercetin 52 ZElHxol= Fo| JrHKim HB
2003. Naitoh K 1968, Kim JS & 1995, Onogi A & 1993). ¢|% rutine UA W ZAEH 7

l

347 FELEE Uehlis €84 dE8XEA S} dRAHAR o] 45 Ik (Makam KR
1989, Lim MJ] 5 2007)

Table 2-2-13. Total phenol and flavonoid content of the noodles containing functional

ingredient
Items Mulberry leaves Cactus Mugwort Green tea
Total phenol(%) 4.9920.02° 3.57+0.07" 4.23+0.05° 5.93+0.12°
Total flavonoid(%) 0.17+0.00° 2.0320.09°¢ 3.25+0.13" 4.35+0.04°

*4 Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Fig. 2-2-8. Total phenol and flavonoid content of the noodles containing

functional ingredient

*? Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

@ 71k &A A7 "R/ F v=d JFE € F EHRcolE FF

SHK25%), ThAIEH10%) B #(10%)E Zt2 F7lstd Azxdk 8y, oAek B 3 HJ7b 545
o e EE ¥ F FotRol=9 FHFS B3 ZAF}E Table 2-2-159F Zgith. &w}
tAml 2 Z HrE 259 FHE gEY IS 7447 503, 333 2 798%=, & HUF =5
o] A9, 71 =Uth zEh tAek 2 F A7 59 F FetExolzel FEe Zhzh 1.80,
017 & 157%2, T¥H7F =5 > & HA7bgs > thalnk AVb=mo s, 8 Ut
et d H7b=matel felF 2pe](p<0.05)= HolA 3tk

Kaufman PB 5(1997)& Zglo] AxZF%F kg@ 950 mgel daidzeino] T-FEol vtz B
13tgen, Kim HY(2003)2 o Fol= daidzein 130~910 mg/kg, genistein 30~1,200 mg/kg,
glycitein 210~350 mg/kge] Ff-=o glovt, FH7bFde dadizeino] FET 4 B
6,300 mg/kg THEol JTtn RudPa, =3 dutH oz tFoA BAHA ge ofolaFE
2 59 stuel puerarine] FHoll= *P%?‘;} ok(1~10g /100g)o.2 ZAIF o] Brald 2L of
o]~ Z gl (isoflavone)e] FHFHLEMN o]R=F F YUtk sty

N

Table 2-2-14. Total phenol and flavonoid content of the noodles containing various

ingredients
Items Pumpkin Kelp Kudzu
Total phenol(%) 5.03+0.08" 3.33+0.10° 7.98+0.06"
Total flavonoid(%) 1.80+0.09% 0.17+0.00" 1.5740.18°

*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Fig. 2-2-9. Total phenol and flavonoid content of the noodles containing

various ingredients

“d Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

b
off

6) ¥E7 7Y £9UF F M= APE 2 3 Sexos
o

AA Z=e] =4 F WEAHQA 4vh gt2E, dad g EYRY] F AE YgE 2 &
BRxo|E TS =23 A= Table 2-2-167 ZUth 4nul, 2, o @ B
% e I3FE FHFL 747 547, 599, 232 2 285% 2 Anpe}l vhxEle] FHE FHEo] =&
Ao 2 vehgtt vk 4wl ghAE, olad 3 SdHe F Edthkols FERe 47 258,

473,184 @ 0.92%=2 w2ele] AL 71 =& ZgiHolte FHS HYon, EYwHe A
< 7+ Ge FEe BT

Table 2-2-15. Total phenol and flavonoid content of the noodles containing various

ingredients of the chilled buckwheat noodle and imported noodles

Chilled buckwheat

Items Soba Pasta Egg noodle noodle
Total phenol(%) 5.47+0.27 5.99+0.34° 232+0.13¢ 2.85+0.12¢
Total flavonoid(%) 258+0.16" 4.73+0.14° 1.84+0.02° 0.92+0.01¢

*4 Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Fig. 2-2-10. Total phenol and flavonoid content of the noodles containing

various ingredients of the chilled buckwheat noodle and imported noodles

*? Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

L= s B i Ay

DPPH(1,1-diphenyl-2-picrylhydrazyl)= s&& W A4 T4 S E Fx9 radicalZ2 &
AstA T, AN HAAE FASH fre] FEe] golAe Sl A7l Wi o F%
To] ZAMES 517nmolA v FEStY A|E9] AALF S F(electron donating ability,
DA)S AT & At Wt HAAF A 5L free radicalol] ARES Foste] 4]F F9 A&

A3te AAEE Axz Jde AMEE T 9okShin JTH S 2005).

1) FAZ B2 Wi AA4Fols

100% ®, &, dn] g B2 Ax3 x5, A5, drjagg 9 BIymTY ARFTATE
ZA3% A7= Table 2-2-177 Zdtt. "=, 2=, dvj=m 9 By AATATES
1,000 ppm F=ll M ZHz} 253, 355, 3.04 L 354% 8, A257) 7Y B AAFASL BY
oun, olo] @rlxy, BT Folon, dx e 7MY 932 AAFATE Eith
aE ol59 HAAFTATY Aols ZA &2 A F UEHT

Table 2-2-16. Electron donating abilities of the cereal noodles

Ascorbic
acid

100 ppm  1.52:0.00°  3.29:0.06°  1.34+0.06°  1.52+0.00°  10.32:0.08"  47.00+0.08"
500 ppm  1.88:0.06°  348+0.01°  1.70+0.06'  2.06+0.10°  36.60:0.01°  95.87+0.10"
1000 ppm  2.53:0.06°  3.55+0.07°  3.04:0.10°  3.58+0.01°  56.23+0.10"°  99.28+0.06°

Items Flour Rice Brown rice Barley BHT

“f Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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Fig. 2-2-11. Electron donating abilities of the cereal noodles

“! Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

@ =%, AF A7t ¥R AR

2(20%), ZHAH20%), HH(20%) B AMILFeH25%)E 4 Hrske] Az &, A, wd
2 AATTE FrhEee AT se 5HI AAs Table 22187 Zgith w7t %ﬂfﬁ

et S7hEE A%E Bilen, 4, A, wd gl AanTel Jrbms dAgels
1,000ppms o]l A 7hzk 510, 445, 478 2 456%2, 100% 3, &, dv] 2 Bz Az %_1%
F ARE, ArEs 3 BRI dAFde BRoe 22 2R JEyr A
F e g LR AREAVE A= AR HuHI o, & dgdAe A, A,
A B AAITE Frh o] A Fus g AoldA e AwaArt BolA
kTt

Table 2-2-17. Electron donating abilities of the noodles containing rice, tuber, buckwheat and

Purple sweet potato

lems  Rice20%) \mygle Puduieat Tuibple st BT Ascorbic
100 ppm  4.42+0.05°  2.82+0.01°  1.52+0.00°  0.110.00' 10.32£0.08"  47.00+0.08°
500 ppm  4.780.10°  3.37:0.01°  3.58+0.10°  0.76+0.00" 36.60+0.01"  95.87+0.10°
1000 ppm 5.1040.09°  4.45:0.01"  47840.01°  4.56+0.01° 56.23+0.10°  99.28+0.06"

“! Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Fig. 2-2-12. Electron donating abilities of the noodles containing rice, tuber, buckwheat

and powder.

“! Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

(10%) 8 =2(10%)E 2= H7tste] Az B, WEdx, & 5
& 5733 At Table 22199 Z e #, Wz, & 5 =
2 A7kmae] AAFFE 1,000ppmoll A 242t 2.82, 5.38, 450 B 1227% 2, =3 HIEFS
7F 7 =8 AATATE BTk AF5(253%) vad o, 53 H7t %Tﬂ AA-E
& o 485u) Frlstem, Y HrimeE 1116, Wdz HArimes 2184, & Avb=e
= 1784 Z7}atth

Table 2-2-18. Electron donating abilities of the noodles containing functional ingredient

Ascorbic
Items Mulberry Cactus Mugwort Green tea BHT acid

100 ppm  0.22+0.00°  293:0.10°  3.37:010"  5.65+0.02° 10.32+0.08"  47.00+0.08"

500 ppm  0.43+0.00°  3.04:0.01°  3.82:0.09  6.97+0.09° 36.60+0.01°  95.87+0.10°
1000 ppm 2.82+0.01'  538:0.05°  450:015% = 12.27+0.08°  56.23:0.10"  99.28+0.06"

“* Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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g. 2-2-13. Electron donating abilities of the noodles containing functional ingredient

Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

@ 718 24 A7} AFe AAFTAS
SHH25%), THAIRH10%) 2 H(10%)E Z2Z Hrlste] A=x3F s, gank 2 3 Hup 2
o AAFASE ZH3 AIFE Table 2-2-203 Zgkrh. 1,000ppmis ol Ao Zut
7

A H7l ZFe ARAFASS bzt 456, 728 E 869% 2 HHIL =F5 AL H =o Az}
FTose Btk W=4(253%)e vud o, sut Frhb=mae AAFdTE of 1808 St
e, tant FrlEFsE 2884, 3 FrhEFSE 3434 Srlete AR UEyt
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Table 2-2-19. Electron donating abilities of the noodles containing various ingredients

Items Pumpkin Kelp Kudzu BHT As;giiblc
100 ppm 1.30+0.00° 3.69+0.01° 3.15+0.01° 10.32+0.08" 47.00+0.08°
500 ppm 1.74+0.10° 4.89+0.01° 5.11+0.01°¢ 36.60+0.01" 95.87+0.10°
1000 ppm 4.56+0.10° 7.28+0.02 8.69+0.09° 56.23+0.10" 99.28+0.06"

*? Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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Fig. 2-2-14. Electron donating abilities of the noodles containing various ingredients

*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

6) Bes TR FYUR

1=
AA 2o 24 F EA

= Table 2-2-213 29tk An}, 294, ojaw 2
ZVz} 14.86, 4.03, 2.73 2 3.71% =, Aule] AL 713

A M R ARFelSe BT

Table 2-2-20. Electron donating abilities of the chilled buckwheat noodle and imported

noodles
Chilled Ascorbic
Items Soba Pasta Egg noodle  buckwheat BHT ° d
noodle act
100 ppm  3.79+005°  154:006"  0.86:000°  143:0.06°  10.65:0.04°  74.33+0.05"
500 ppm  690:0.04°  3.04:0.06°  2.00:007' = 236+001°  33.86+012°  96.60+0.05°
1000 ppm  14.86+014°  4.03+0.08° 2724009  371+0.02°  4955+011° = 96.44+0.07°

“f Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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Fig. 2-2-15. Electron donating abilities of the chilled buckwheat noodle and imported noodles

*4 Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

obAAAS AFY Tt 2 A 53] FAbEolv AsAlFd HUMEY S48 A H
AL AR A AR g o8 E L AT, I AAITE A4S vERel €s R ol AdFASHI
H @439 dEI2Enle] Aol HEEZZNE F45H, HESRIZENS T 4F
TES do7= ZoR dHA vk EF ofEA SFE o AR REFS degn
oo AW Y& A7 BFE BHste @MAas EF, oW Fol FFSL =4
s AT, ob AT 25 ofm|imoto] RhGol oJaf A7 nitrosamined] Wb o] EA
= 9lo] nitrosamine®] WAL o AF AT AWE T YTH(in Q E 1997).

bR e A A g AFot oF H IF T Sl EAste
2% % 37 amine Z# 3 I amide} nitrosod} ¥H3-2 sl WG EAR U Z nitrosoamine
S AAstE Aoz Hiumo 9ol Nitrosodl ®H3-S 9 AIst7] #slA = nitrosoamine A4
712<l amine®] AFE A AV ok EE A oF FTH(U 10 F 2005). AFNA Lo
s HEZAN AGREE-S nitrites} 988 F e SFFEod o8 dAE &+ den, HE

_

FAR AAAE At HEAHYL EZEE HEH C EFAAE, EYHE 3FE Fol Utk
©]5-& nitrosamine agentZ W2 T W0l glE EEE FAYE 9¥L 29

3tk (Gray JI & Dugan LR 1975, Byers T & Perry G 1992).

(1) FAS 42 AR ofAE LAF

100% 2, &, dn] 2 B2 Az x5, Ax, drujgs 2 BIm5 ofdida
58 243 ZAFE Table 2-2-229 Zyth BE A4 QlojA] pH7} ol wea}l oAt
aATe] EolA= BFE BIUTE pH 1.2014 x5, A5x4, dnjm & BHyx59 ofd
A a2ASL Zhzh 2280, 3867, 6551 & 51.23%0|tt. Aw|=F > HEZFE > A5 > A=
T o2, dulmdA 7 obEAtE 2ATol A3 Ao E Ve
Cho EK 5(2012)2 & m| | obAAA &2AT PR TS 5 1 mg/mLelA pH
H2 2AM3 A7, ) gEe FZ2Eo] pH 12414 94.9%=2 HEFY C 93.1%ETh A e

> e X

v
e
il

o

- 101 -



Yom, d4 F2EL 754% 2 JEhGdn BRustgct

B ARdAME drgse mge FE222 pH 129 ¥ 2HA w2 ofdid &7
& Beed ok AAe §) W) pH AT FAR pH 12014 B4 T Aow AZdy
A drlsas o opAddaAT ] A 31, 7ed AFaAdE E8E U A
°2 AlRET

Table 2-2-21. Nitrite-scavenging abilities of the cereal noodles
. . Ascorbic
Items Flour Rice Brown rice Barley BHT acid
pH 60 3.71£010°  561:021°  2.57+0.25' 4.51+0.07° 11.34:015°  20.73+0.29°

pH 3.0 7.36+0.20" 2236+0.18°  49.85+0.29" 41.72+0.30° 24.46+0.11° 69.45+0.06"
pH 1.2 22.80+0.21" 38.67+0.20° 65.51+0.39° 51.23+0.12 69.45+0.06" 77.83+0.25°

“f Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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Fig. 2-2-16. Nitrite-scavenging abilities of the cereal noodles

“f Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

@) =7 A7 A7l Wi otddd &AF

2(20%), AH20%), WE(20%) B AMILFE25%)E 2 Frbste] AxF &, Ay, A"
g AT Hob S okl 2SS EAF AIbe Table 22233 Agith &,
A, WE g Admgel Jrh Z4e] obdald 7% pH 120014 zbkzt 3246, 45.74, 53.10
Bl 57.86% =, ATt I =] A9 7MY we ok &MTE E =3 4,
AR, wE g ATt JF S BE ARCAM EE(2280%) B w2 ofddd &2AF
< Bt a3y vure 2 533 BHTY ascorbic acid9] o} dAYd 2AFTEYE @2
o2 YERT
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Table 2-2-22. Nitrite-scavenging abilities of the noodles containing rice, tuber, buckwheat

and purple sweet potato

ltems  Rice(20%)  Potato(20%) Bug(‘)%eat P};*;tgltié‘g’%t BHT Ascorbic

pH 60 675018  6.79+0.06" 9.71+0.20° 4.77+0.18° 11.340.15°  20.73+0.29°
pH 3.0 2565029  2256:016'  30.20:015"  2856+0.27° 2446+011°  69.45+0.06°
pH 12  3246+039'  4574+0.10°  53.10:043%  57.86:024°  69.45:0.06"  77.83+0.25

“f Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Fig. 2-2-17. Nitrite-scavenging abilities of the noodles containing rice, tuber, buckwheat

and purple sweet potato

“f Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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Table 2-2-23. Nitrite-scavenging abilities of the noodles containing functional ingredient

Items Mulberry Cactus Mugwort Green tea BHT As;glc‘ibic
pH 60  6.75+0.28° 9.58+0.18° 646034  350+017°  11.34:015°  20.73+0.29°
pH 3.0  3030:026°  2730+044°  27.40:030° 22.85+044°  2446+011¢  69.45+0.06"
pH 12 4358+034°  5512:040°  37.66+030"  6652+0.29°  69.45+0.06°  77.83+0.25°

*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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Fig. 2-2-18. Nitrite-scavenging abilities of the noodles containing functional ingredient

*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

@ 718 24 A7t BRe kAR A%

HH25%), CHAIBH10%) B H(10%)8 27 Arhshel Aze zuh ol 8 g H7k 245

b =
o obdirE £A%E ZHF AIE Table 22255 Btk T4, BhARt 2 F @7 F5e
FAA £ATL A7 5050, 4141 B 5267% 2 A A7 wae AS A B o}ALA 4
A%

L B o}, BHTS} ascorbic acidBUhE W& ofAAA A AH5L HITh

Table 2-2-24. Nitrite-scavenging abilities of the noodles containing various ingredients

Items Pumpkin Kelp Kudzu BHT As;glc‘ibic
pH 6.0 6.37+0.25° 8.57+0.12° 8.44+0.18° 11.34+0.15" 20.73+0.29°
pH 3.0 31.66+0.15 21.49+0.18° 29.43+0.29¢ 24.46+0.11° 69.45+0.06°
pH 1.2 50.50+0.32¢ 41.41+0.51° 52.67+0.30°¢ 69.45+0.06" 77.83+0.25°

*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Fig. 2-2-19. Nitrite-scavenging abilities of the noodles containing various ingredients

*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Table 2-2-25. Nitrite-scavenging abilities of the chilled buckwheat noodle and imported

noodles
Chilled Ascorbic
Items Soba Pasta Egg noodle buckwheat BHT acid
noodle
pH 6.0 9.70+0.03° 6.47+0.02" 14.07+0.04° 14.92+0.04° 10.83+0.03¢ 25.25+0.08°

H 30  16.05+0.01 20.52+0.09° 29.48+0.09° 25.12+0.11¢ 56.47+0.11° 74.45+0.06°
p

H 1.2 67.85+0.10" 71.40£0.21° 68.34+0.10° 69.63+0.33¢ 79.16+0.15" 94.12+0.07°
p

“f Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Fig. 2-2-20. Nitrite-scavenging abilities of the chilled buckwheat noodle and
imported noodles

“* Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

v}, Ferrous ion chelating & 3}

Peroxyl#} alkoxyl @tz EAATAHE &3l o2l Felo AN E=E AgdH 1, 25 A
23 AES O AA R AEE] Ao Hoel2d ZEe Holg&ol g &
of AAE AZF} 45 EHEES HUT Fill FAFES Fohn dEA dvk(Halliweill
1991, Fridovich 1. 1995).
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1) FAS 2 WF ferrous ion chelating & ¥}

100% =, &, dn] 2 Bz Azd A5, Ao, g4 2D B F59 ferrous ion
chelating Eﬂre =43 Z3l= Table 2-2-273 Ztt)h A=4, B=4, =4 2 Bz

9] ferrous ion chelating &¥+= Zhzb 17.35, 226, 024 2 580% =%, Y= ferrous ion
chelating 37} 71 =9ro ™, du|=49] ferrous ion chelating &3}7} 7} vkt

Table 2-2-26. Ferrous ion chelating effects of the cereal noodles

Items Flour Rice Brown rice Barley EDTA 100ppm

1000 ppm 17.35+0.79" 2.26+0.25 0.24+0.04° 5.80+0.52° 99.28+0.07°

*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Fig. 2-2-21. Ferrous ion chelating effects of the cereal noodles

*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

() 7, AT A7} "9F2 ferrous ion chelating & ¥}

BQ20%), ZH20%), HWDQ0%) L AMTTEL25%)S 2zt Hrbskel Alza A, A}, W
2 ATl FJrb =F49] ferrous ion chelating &35 =743+ Z3b= Table 2-2-287 79
o &, A, W 2 A aFnl Frh F9 ferrous ion chelating 3= ZHzb 8.81, 9.07,
767 2 949%%, BE A|EolA ferrous ion chelating &7= FA] &2 o=z UEoH,
Al Jm3Ee] 2pol® ZA] gkt

Table 2-2-27. Ferrous ion chelating effects of the noodles containing rice, tuber, buckwheat

and powder

. 0 0 Buckwheat Purple sweet
Items Rice(20%) Potato(20%) (20%) potato(25%) EDTA 100ppm
1000 ppm 8.81+0.21° 9.07+0.20° 7.67+0.32" 9.49%0.17" 99.28+0.07°

“d Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

- 106 -



1 =0

1 00

=0

[=1=]

a0

Fetrous on oheleing ffectl)

=0

Pa | | =]
& I 1 I
e e s o= e
<=t PS> s S <=
P ==
Sl
e -_
P

Fig. 2-2-22. Ferrous ion chelating effects of the noodles containing rice, tuber, buckwheat
and powder

*? Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

(3) 7154 4A FH7F WF2] ferrous ion chelating 5 7}
Gl

N 2(10%), £(10%) B =52(10%)E 22 H7lste] Ax3 B, Hdx, & 8
=2+ F7F F49] ferrous ion chelating E35 =73t A3l= Table 2-2-299} ot} #Ql, =
Az, & 9 =32 ZrF 49 ferrous ion chelating &3= Z+z} 23.68, 15.19, 8.89 & 559%
2, 8o Hrl=4e 3¢ 7FE =& ferrous ion chelating &3S H i},

Table 2-2-28. Ferrous ion chelating effects of the noodles containing functional ingredient

Items Mulberry Cactus Mugwort Green tea EDTA 100ppm

1000 ppm  23.68+0.72° 15.1940.33¢ 8.89+0.99¢ 5.59+0.07°

99.28+0.07°

Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Fig. 2-2-23. Ferrous ion chelating effects of the noodles containing functional ingredient

*? Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

@) 71e} &A H7}F AF2 ferrous ion chelating & ¥}
BuH5%), ThAIPH10%) 2 A(10%)F 22t Frksted Az wu, oAnk 9 @ A7k 4
9] ferrous ion chelating &35 =733+ A¥l= Table 2-2-307 Zodt) ZHEH, thAnp 2 & F
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7} =F49] ferrous ion chelating &3 = Z}zb 4.68, 27.02 2 4.89% 2, thAlnl H7l=42] 3¢
7F4 =& ferrous ion chelating 72 H Yt} walAd F£0]2 chelating agentql EDTAX TH
Fe’" chelating &7 @A wk Aol APE Fe'S a7802 AAANZLD & Jde JdEZ
83 4+ e Aoz AAEHYY. v T8 Hr=FS49] ferrous ion chelating & 3= w2
5t Ro = Vet

Table 2-2-29. Ferrous ion chelating effects of the noodles containing various ingredients

Items Pumpkin Kelp Kudzu EDTA 100ppm

1000 ppm 4.68+0.92 27.02+0.03 13.34+0.20¢ 99.28+0.07°

*? Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Fig. 2-2-24. Ferrous ion chelating effects of the noodles containing various ingredients

*4 Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).

H YA 79| ferrous ion chelating & ¥}

AA =2 T4 F hEAQA 4nvh, Jg2E, olad 2 EYHY ferrous ion chelating &7}
= Table 2-2-317 it 4w, 92, a2 2 YA ferrous ion

chelating &3= Z+7} 5.02, 11.85, 61.93 2 3593% 2 |22l ferrous ion chelating & 3}7}

]9 =& Ao eyt

4

Table 2-2-30. Ferrous ion chelating effects of the chilled buckwheat noodle and imported

noodles
Items Soba Pasta Egg noodle Chille(ril Olz)lécllgwheat EDTA 100ppm
1000 ppm 5.02¢0.13°  11.85:0.35°  61.93%1.47" 35.93+1.08° 99.28+0.07°

*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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Fig. 2-2-25. Ferrous ion chelating effects of the chilled buckwheat noodle and

imported noodles

“d Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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Table 2-2-31. RVA property of the cereal noodles
(unit: RVU)
Initial
pasting Peak viscosity ~ Holding strength Break down Final viscosity — Set back
Samples temp.
() RVU (gfuﬂe) RVU RVU RVU RVU
Flour (100%) 783%12" 1973#43" 59+01°  113.6+4.0° 837483  197.8:00° 84340
Rice (100%)  501:0.1° 7333.6° 4.7+ 0.1° 154+0.1° 57.9+3.7° 513:0.8°  35909°
Brown rice ¢ ¢ d d b d d
200%) 502+0.0° 691+0.1¢ 4301 83+1.1 60.80.9 6.7+2.5 285415
Barley (100%)  754+0.7° 186442" 51:01° 91.2+15" 952457 2222432  131.0+18°
F-value 1049.76 783417 150.80° 1167.83 2239" 4245647 82269

U Values are Mean+S.D., n=5

“4 Means with the same letter in column are not significantly different by duncan’s range test(p <0.05)
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Fig. 2-2-26. Rapid Visco Analyser (RVA) pasting curves of the cereal noodles
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Table 2-2-32. RVA property of the noodles containing rice, tuber, buckwheat and root powder

(unit:_RVU)
Initial . Holding T
pasting Peak viscosity Break down Final viscosity =~ Set back
Samples temp. stren
(t) RVU Time RVU RVU RVU RVU

Rice (20%) 706+06™ 2449426 52+0.0°  1212:00°  123.8+26" = 238128  1169:28°
Potato(20%) 709+0.0° 2505:07° 55:0.1°  1309:48"  1197+54°  236134°  1052+14°
Buckwheat(20%) ~ 714+05" 2344+31° 56:01°  1251:52*  1093221° 224642  995+1.1°

Purple sweet a a a d
73.2+06% 209.8425° 5800 125.1+0.7 84.743.0° 211.8415° 868422
potato (25%)
F-value 1118 113327 1447 252 4850 29.66 7881

U Values are Mean+S.D., n=5

“4 Means with the same letter in column are not significantly different by duncan’s range test (p <0.05)
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otk AE 3 ANL =T 5 e set backFe FLFE =37t HA JAFHA @&
2L & F Utk B AgoxE AMupatE Hrle Aol 86.8+22 RVUR 7 YA vheb}
A agel HrE dwe] 2y F HA =3EA @S & F AU o] B2 AL 1Tt
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Fig. 2-2-27. Rapid Visco Analyser(RVA) pasting curves of the noodles

containing rice, tuber, buckwheat and root powder
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Table 2-2-33. RVA property of the noodles containing functional ingredients

(unit: RVU)
Initial
pasting Peak viscosity =~ Holding strength Break down Final viscosity =~ Set back
Samples temp.
o Time
(C) RVU . RVU RVU RVU RVU

(min.)

Mulberry leaves
(18%)
Cactus (10%)  70.6:0.6° 2357+1.0" 5.4:0.0° 121.020.0° 1147+1.0°  2234:01°  1024+01°
Mugwort (10%)  737+2.9% 2359:02" 55:00"  1226:0.1° 113.0£02°  2282+12°  1056+13"
Green tea (10%) 699:0.6% 2125+14° 5600 117.1+1.6" 954+3.0°  211.8+47°  947:3.1°

F-value 2.88 113.76 2033 894 5954 15.52° 13.95

69.9+0.7Y 230624° 55:0.0° 122.3+1.8 1083+0.6°  2233+1.1°  101.020.7°

U Values are Mean+S.D., n=5

“4 Means with the same letter in column are not significantly different by duncan’s range test (p <0.05)

335 APE ARo] =3HE AEE dFT F JUE set backFtd AR 225 "Hojx
= |

e
HFHEo o2 3 t}& 7]l A holding strengthzh-& Wl Zo|t}. Set backgio] Zth= A
2 =37t 7% dojd = Utke AL gujgitt. B dFoA B 243 Wdx O8a & &
42 wE A set backzke ZHzZb 101.0+£0.7 RVU, 102.4+0.1 RVU, 105.6+1.3 RVUZ A =Z
He) %Qx—‘l?_ AFol & UERNA] gFskth AME® AR VHEH SAREEE HUFEE W9 set
backzke] 94731 RVURE 7P¢ YA uvston, Ae3 Al 712 ABEEFHE FAAHA Aol&
Btk & SAEE dHe] =37t ﬂ'% Age Hlotoq ==t A sttt Hwang 5
(2001)2 SAE LS HILSte] ke AW FAE ZAREE A4 SAEE AN FtE

= =]
A ARE F dE5e & F JWAR 2 Feole 24 FUd siH. &



oL
:(I)LL
_O|L
=
o
el
b
lo
[>

'1:1
o
el
u
)
rsl
41::
o
)
%
_O|L

250 100

Mulberry leaf
.................. Cactus
049 MU gwenrt
—--——-  Greantea
Temp.

90

il

th

[
|

- 80

—

]

]
|

- 70

Viscosity(RVU)
Temp.(C)

iy
[
|

- B0

- &0

-50 T T T T T 40
0 200 400 E00 300 1000

Time(min.)

Fig. 2-2-28. Rapid Visco Analyser (RVA) pasting curves of the noodles

containing functional ingredients.
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AT ADAEE thAlet Bg A7hTEe G2 GEh) 2438 duAst e Aoz 45
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-4071‘31-:—5 95C7kA] 7P%Q?i?ﬂ A" BEE 50C7HA] AR WZAAA YElve HEE
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SR ot HFH A holding s’crengthE wjA] A= Aol se backﬂo]l:]-. Set back
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Table 2-2-34. RVA property of the dry noodles containing various ingredients
(unit: RVU)

Initial
pasting Peak viscosity =~ Holding strength Break down Final viscosity =~ Set back
Samples temp.

(C) RVU (Tnlunr‘le) RVU RVU RVU RVU
Pumpkin 763429 177343.9* 54+0.0° 89.9+3.4° 87.3+0.5" 1673+3.6°  77.3+02"
(25%)
Kelp (10%)  820+0.6° 2248+02° 59+0.0° 91341.2¢ 96.0+1.0° 2201+01°  128.8+1.2¢
Kudzu (10%)  832+0.0° 1963+4° 5.6+0.0 91.3+1.4° 105.0+31°  190338Y  99.0+2.4¢
F-value 915 915 10152 026 4395 152.94” 538.87

Y Values are Mean+S.D. n=5
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*¢ Means with the same letter in column are not significantly different by duncan’s range test (p <0.05)
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Fig. 2-2-29. Rapid Visco Analyser (RVA) pasting curves the dry noodles

containing various ingredients.
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86.3+0.2 RVUZ 7} wopth BE AR AFHES A2 Tt F9F<0 AolE Bt

Set back e HZHTMNAM FHNHEES W AL & Utk Set back F& FE IHT
£ dZFE 5 e, set back Fhol EE AL 3FEHJY Aol A =32 5 Uvh=
AL ou et Bt R set back ghol W& A TstE AHZF o X2 5 Uvh 2 A3
oAl A ol 2He] set back ko] 48.0+02 RVU=Z 7} wtn gz mA~elrt Zhzb 116.849.8
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Table 2-2-35. RVA property of the glass noodle and imported noodles

(unit: RVU)
Initial o Holding Final
pasting Peak viscosity Break down L Set back
Samples temp. strength viscosity
(C) RVU (gfuﬂe) RVU RVU RVU RVU
d1) 6817 21 e a a a a
Glass noodle 547439 . 4.740.0 392.6+2.0 289.1+01°  4994+78° 116898
; 1522 21
Chilled buckwheat 754000 7707 515000 759:06°  763:27°  1476:02°  717:04°
1533 4.9 . . . . .
Soba 734+0.0° . 5.6+0.0 121.1+1.2 322+0.8 201.8+3.0°  80.7+1.8
, 132341 . . . . .
Pasta 83.6+0.7 . 54+0.0 109.0+0.5 233405 2253+06" 116320.1
Egg noodle 90.9+0.0° 44.8+04° 7.0:0.0° 38.0+04° 6.8+0.0° 863+02°  48.0+02°
F-value 13617 469343 152534 320327 165203 355165 7A75

U Values are Mean+S.D, n=5

“® Means with the same letter in column are not significantly different by duncan’s range test (p <0.05)
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Fig. 2-2-30. Rapid Visco Analyser (RVA) pasting curves the imported
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Table 2-2-36. Color value of the cereal noodles

Color values

Samples L . b
Flour 94.89+0.02% 0.88+0.03°¢ 9.88+0.03¢
Rice 91.13+0.01° 0.56+0.02° 11.37+0.02°¢
Brown rice 85.35+0.02° 1.94+0.02° 19.96+0.03°
Barley 78.800.01¢ 4.27+0.06" 18.50+0.01°
F-value 5569269 155619 1462606

D Values are MeantS.D., n=5.

“? Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Table 2-2-37. Color value of the noodles containing rice, tuber, buckwheat and root powder

Color values

Samples L . b
Rice (20%) 93.07+0.02"" 1.9420.01°¢ 12.86+0.04°
Potato (20%) 93.49+0.02° 1.10+0.02¢ 13.49+0.01°
Buckwheat (20%) 79.61+0.02" 6.49+0.02° 12.82+0.03°
Purple sweet potato (25%) 85.81+0.04" 3.18+0.03 6.13+0.04°
F-value 5996588 195917 371949

U Values are Mean+S.D., n=5.

“4 Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Table 2-2-38. Color value of the noodles containing functional ingredients

Color values

Samples T " -
Mulberry leaves 87.01+0.02"" -0.04+0.01° 15.48+0.02°
Cactus 88.65+0.01° 7.42+0.02° 11.58+0.01°¢
Mugwort 79.95+0.12" -0.44+0.03¢ 11.79+0.01°¢
Green tea 85.82+0.03° -1.84+0.01° 18.85+0.02°
F-value 8071825 356635 107283

D Values are MeantS.D., n=5.

“? Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Table 2-2-39. Color value of the dry noodles containing various ingredients

Color values

Samples L . b
Pumpkin 88.65+0.02" 0.43+0.02" 40.81+0.03°
Kelp 86.36+0.04" 0.11+0.01°¢ 14.64+0.01°
Kudzu 82.62+0.02° 2.73+0.03° 14.75+0.02"
F-value 2909611 998283 4593915~

U Values are Mean+S.D., n=5.

*® Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Table 2-2-40. Color value of the glass noodle and imported noodles

Color values

Samples

L a b
Glass noodle 80.6+0.0%V 1.7£0.0¢ 8.3+0.0'
Chilled buckwheat ; b .
72.620.0 2.70.0 23.0£0.0
noodle
Soba 79.3+0.0° 3.2+0.0° 14.0+0.0¢
Pasta 88.9+0.0° 1.120.0" 27.6+0.0°
Egg noodle 82.0£0.0° 2.240.0° 25.5+0.0"
F-value 5676394 346453 354933

D Values are MeantS.D., n=5.

“ Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Fig. 2-2-31. Water activity of the cereal noodles.
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Fig. 2-2-33. Water activity of the noodles containing functional ingredients.
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Fig. 2-2-34. Water activity of the dry noodles containing

various ingredients.

(6) BT FFY FYAF FRBAE

- 126 -



FREATE Fig 2-2-359F Zth W sxelr} 039302 7Hg

™, Anle] 0445, 0464, 0474 Toldoh F7] F9

58

ol

o Hoie w7

ZE3 ol

T7F 098~099AF T = H,

o+

;L

o] 0.909]

= T
gE =

2 vehd Al

=)

0.480]

J ==
O——I—-‘_—

A

g

A

T
Eog

T
Pasta

T
Soba

T
Slass

T
B

Ce

Fig. 2-2-35. Water activity of the glass noodle and imported noodles
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Table 2-2-41. Cooking properties of the cereal noodles

Flour . Brown rice Barley
Rice (100%)
(100%) (100%) (100%)
Weight(g) 98.0+14"  432+04° 49.10.2° 50.7+0.1%
Volume(mL) 100.0+1.4*  38.0+2.8" 44.00.7° 46.0+0.7°
Water absorption(%) 223.3+4.7° 44.8+1.2° 63.2+0.7°¢ 68.7+0.5°¢
Turbidity(%T at 675nm) 1.3+0.0° 3.0%0.0° 3.0%0.0" 3.0+0.0°

0 L.
! Values are meantstandard deviation.

™ Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Table 2-2-42. Cooking properties containing rice, tuber, buckwheat and root noodles

) Buckwheat Purple sweeet
Rice (20%) Potato (20%)
(20%) potato (20%)
Weight(g) 88.9+0.4™ 82.2+0.2% 70.9+0.6" 95.1+1.1°
Volume(mL) 81.5+1.4" 71.0+2.8" 65.5+0.7¢ 89.5+0.7°
Water absorption(%) 196.3+1.4" 173.8+0.7" 136.3+1.9 216.8+3.5°
Turbidity(%T at 675nm) 1.840.0° 1.1£0.0° 2.0+0.0° 1.740.0°

0 L.
! Values are meantstandard deviation.

™ Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Fe o Wdxo B FHFV L £ FUHF 904+03g, 8252 1mLE 7HFE =A JEES
m, E4E5E 201.3+09% 2 AY =9THTable 2-2-44). W Z o} Wolo 22 By =7l & &
FEANA AR Thol] KAl AtolE HolA] giskth 2T o HE BES FskA =He=dH o
W 7Hg Z2A FFE PIRE AL AU o =&2FH JdeEAd 22 dHg Folth =
2o deshe FiE AR T et 2 53] AFH e AR FFel B B¢
g dg gastA st Eo IFEE oA gtk A ER AMEE AWES UEF FFol A
o] AT Fo g Hol Mdzo AFARo|] T, FHFV 2 F5& S dFE wH A
o2 FAEASG

gx Agos B Ao 14400%2 AL =A vEigten, B, Wdx, &of A9 A
2 e FAAHA AolE JERA okttt 2 E 2 FEY] gE7 7Y 9A vEhd A2
=321 AMe R 05:0.0%°]th.

Table 2-2-43. Cooking properties containing functional ingredients

Mulberry Cactus Mugwort Grean tea

(18%) (10%) (10%) (10%)
Weight(g) 86.0+0.2°" 90.420.3° 84.1+0.3% 73.2+0.3"
Volume(mL) 79.041.4° 82.5+2.1° 75.5+0.7% 66.0%1.4"
Water absorption(%) 186.5+0.7° 201.3+0.9° 180.3+0.9° 144.0+0.9"
Turbidity(%T at 675nm) 1.4+0.0° 1.2+0.0° 1.3+0.0° 0.5+0.0°

0 L.
! Values are meantstandard deviation.

™ Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Table 2-2-44. Cooking properties of the noodles containing various ingredients

Pumpkin (25%) Kelp (10%) Kudzu (10%)
Weight(g) 91.60.4" 69.9£0.4° 70.2+0.2%
Volume(mL) 85.5+0.7° 585+2.1" 64.5+0.7
Water absorption(%) 205.2£1.2° 132.8+1.2° 133.840.7°
Turbidity(%T at 675mm) 1.3£0.0° 1.240.0° 1.3+0.0°
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0 L.
! Values are meantstandard deviation.

™ Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Table 2-2-45. Cooking properties of the glass noodle and imported noodles

Chilled
buckwheat
noodle

60.0£0.3°

Glass

E
noodle 3

Soba noodle

Pasta

Weight(g) 80.70.2"" 66103°  575:03°  93.9:0.3°

Volume(mL) 725+1.4" 541077 59.9+1.4™ = 481+14°  87.1:14°

169.0:05®  100.0+04°

Water absorption(%)
Turbidity(%T at 675nm)

0.1£0.0° 3.00.0°

120.3+13°

0.7+0.0°

91.7+1.2°
0.2+0.0°

213.0+1.1°
0.5+0.0°
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0 L.
! Values are meantstandard deviation.

*¢ Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)

o}, g2

1) FAR W2 F5F9 G2
AMEE FAER TR BHE WS zHF oE ST I35 33 Table 2-2473
2th. Hardness: £®E9he AREE 7wo] 3897.5:17.3 g/em’olen thgoz duvt
52664+18.9 g/cm’, 23 A3} BElrl Z-zb 10933.7£20.7, 12599.24154 g/cm’2 Zmj o] 1]
stol &, By, dr] § OE F/E ol&std uE WRY A= W =A SAHEHAH
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g AES 7HFEDG o] REgY] Wi ©lE ¢]8&3 AF F, %, ¥F = hardness7}
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AWE FHu), Ba]e] 417.8+22, 3504+10.2, 348.1+158gH T} EA 1}9} cohesivenessot
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Table 2-2-46. Textural properties of the cereal noodles

Samples Hardness(g/cm”) Cohesiveness(%) Gumminess(g)
Flour (100%) 3897.5+17.3% 473436 417.8+2.2™
Rice (100%) 10933.720.7° 85.1+1.5° 937.1+18.2°

Brown rice (100%) 5266.4%18.9° 56.8+1.8 350.4+10.2°
Barley (100%) 12599.2+15.4° 30.3+1.1° 348.1+15.8"
F-value 460.12" 5.70° 2816

0 L.
! Values are meantstandard deviation.
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*¢ Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Table 2-2-47. Textural properties of the dry noodles containing rice, tuber, buckwheat

and root powder

Samples Hardness(g/cm”) Cohesiveness(%) Gumminess(g)
Rice (20%) 5828.9+37.5" 90.3%6.3" 262.8+133Y
Potato (20%) 4224.8+37.2° 36.1+0.2° 408.1+14.8"
Buckwheat (20%) 10241.3+16.6" 36.1+9.0° 722.3+19.9°
Purple sweet potato (25%) 3023.4+24.6" 57.9+2.2° 334.7+9.4"
F-value 216.87 232 85.78 "

0 L.
! Values are meantstandard deviation.

“4 Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Table 2-2-48. Textural properties of the noodles containing functional ingredients

Samples Hardness(g/cm”) Cohesiveness(%) Gumminess(g)
Mulberry leaves (18%) 8593.6+3.2™ 35.1+3.9* 581.4+13.9"
Cactus (10%) 6805.0+4.5¢ 26.6+3.9° 324.0+2.8"
Mugwort (10%) 9459.5+4.8" 54.9+4.1° 1063.5+1.6"
Green tea (10%) 12836.8+7.1° 26.0+3.9° 562.66.9"
F-value 92.04" 592 14.59°

0 L.
! Values are meantstandard deviation.

*® Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Table 2-2-49. Textural properties of the noodles containing various ingredients

Samples Hardness(g/cm”) Cohesiveness(%) Gumminess(G)
Pumpkin (25%) 4369.33.9" 45.0+0.9%" 304.6+14.3%
Kelp (10%) 11290.6+3.5° 34.5:2.2" 801.2+8.2°
Kudzu (10%) 12134.3+9.3" 54,5+83° 640.6+16.6"
F-value 97.14" 8.04 52,61

0 L.
! Values are meantstandard deviation.

*® Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Table 2-2-50. Textural properties of the glass noodle and imported noodles

Samples Hardness(g/cm”) Cohesiveness(%) Gumminess(G)
Glass noodle 2118.3+12.5% 57.7+6.0™ 2712.4+10.3
Chilled buckwheat noodle 903.9+6.3° 35.7+3.0° 412.8+9.9°
Soba 1917.5+14.6° 43.3+2.8% 1631.6+5.7¢
Pasta 2073.8+5.6™ 86.0+1.8° 5464.2+3 5%
Egg noodle 1956.3+5.0™ 30.943.0 1082.7+4.0°
F-value 123.42" 15.69" 244,68

0 L.
! Values are meantstandard deviation.

*® Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)
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Eepuirols, AAFes

Table 2-2-52. W FFE = H&, &

= == Eﬂ}.:_ % = E‘ ;ﬂz}%oﬂ%
o T o =
-ol= 100ppm 500ppm 1000ppm
B~ 3.19+0.05 1.39+0.01 1.52+0.00 1.88+0.06 2.53+0.06
2=r4=(100%) 2.57+0.05 1.74+0.02 3.29+0.06 3.48+0.01 3.55+0.07
& n| == 6.73+0.04 1.57+0.01 1.34+0.06 1.70+0.06 3.04+0.10
R = 4.78+0.10 0.17+0.00 1.52+0.00 2.06+0.10 3.58+0.01
A== (20%) 2.91+0.11 2.26+0.02 4.42+0.05 4.78+0.10 5.10+0.09
FA 2.81+0.01 0.17+0.00 2.82+0.01 3.37+0.01 4.45+0.01
|y == 5.34+0.04 0.70+0.01 1.52+0.00 3.58+0.10 4.78+0.01
T R ] e 4.23+0.05 3.48+0.03 0.11+0.00 0.76+0.00 4.56+0.01
Woloras 4.99+0.02 0.17+0.00 0.22+0.00 0.43+0.00 2.82+0.01
LU e 3.57+0.07 2.03+0.09 2.93+0.10 3.04+0.01 5.38+0.05
o 4.23+0.05 3.25+0.13 3.37+0.10 3.82+0.09 4.50+0.15
B 5.93+0.12 4.35+0.04 5.65+0.02 6.97+0.09 12.27+0.08
el = 5.03+0.08 1.80+0.09 1.30+0.00 1.74+0.10 4.56+0.10
A Bl=p = 3.33+0.10 0.17+0.00 3.69+0.01 4.89+0.01 7.28+0.02
e 7.98+0.06 1.57+0.18 3.15+£0.01 5.11+0.01 8.69+0.09
L) 2.85+0.12 0.92+0.01 1.43+0.06 2.36+0.01 3.71+0.02
Z~n} 5.47+0.27 2.58+0.16 3.79+0.05 6.90+0.04 14.86+0.14
s} ~E} 5.99+0.34 4.73+0.14 1.54+0.06 3.04+0.06 4.03+0.08
of| 71 2.32+0.13 1.84+0.02 0.86+0.00 2.00+0.07 2.72+0.09
Table 2-2-53. ™ F /Y oA A4S 2 Ferrous ion chelating
e olAAA 7S Ferrous ion
°cm pH 6.0 pH 3.0 pH 1.2 chelating
A 3.71+0.10 7.36+0.20 22.80+0.21 17.35+0.79
A=-=(100%) 5.61+0.21 22.36+0.18 38.67+0.20 2.26+0.25
& n| == 2.57+0.25 49.85+0.29 65.51+0.39 0.24+0.04
R =5 4.51+0.07 41.72+0.30 51.23+0.12 5.80+0.52
A== (20%) 6.75+0.18 25.65+0.29 32.46+0.39 8.81+0.21
FA 6.79+0.06 22.56+0.16 45.74+0.10 9.07+0.20
|y == 9.71+0.20 30.20+£0.15 53.10+0.44 7.67+0.32
T R R 4.77+0.18 28.56+0.27 57.86+0.24 9.49+0.17
Woloras 6.75+0.28 30.30+0.26 43.58+0.34 23.68+0.72
ELE=S BN 9.58+0.18 27.30+0.44 55.12+0.40 15.19+0.33
2o 6.46+0.34 27.40+0.30 37.66+0.30 8.89+0.99
B 3.50+0.17 22.85+0.44 66.52+0.29 5.59+0.07
el = 6.37+0.25 31.66+£0.15 50.50+£0.32 4.68+0.92
A vl=r4= 8.57+0.12 21.49+0.18 41.41+0.51 27.02+0.03
e 8.44+0.18 29.43+0.29 52.67+0.30 13.34+0.20
e 14.92+0.04 25.12+0.11 69.63+0.33 35.93+0.13
Z~n} 9.70+0.03 16.05+0.01 67.85+0.10 5.02+0.35
s}~ e} 6.47+0.02 20.52+0.09 71.40+£0.21 11.85+1.47
of] 714 14.07+0.04 29.48+0.09 68.34+0.10 61.93+1.08
() BRel B4 W@
W 259 B4 HwE Table 2-2-540 4] Table 2-2-56¢] v}elL} itk
Table 2-2-54. A F/4E 33} 44 2 HE
3%
= z27153e HuAd= HAHEA Final
& 125 #ad Hartl=A FA 7% Break down . . Set back
= RVA Eds viscosity
A 78.3+1.2 197.3+4.3 5.9+0.1 113.6+4.0 83.7+8.3 197.8+0.0 84.3+4.0
A=-2(100
%) 50.1+0.1 73313.6 4.7+0.1 15.4+0.1 57.9+3.7 51.3+0.8 35.9+0.9
H o= 50.2+0.0 69.1+0.1 4.3+0.1 83+1.1 60.8+0.9 6.7+2.5 28.5+1.5
R =4 75.4+0.7 186.4+4.2 5.1+0.1 91.2+1.5 95.2+5.7 2221+3.2 131.0+1.8
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) 70.620.6 2449426 5.2+0.0 121.2+0.0 123.842.6 238.1+2.8 116.942.8
Fab = 70.9+0.0 250.5+0.7 5.5+0.1 130.9+4.8 119.7+5.4 236.1+3.4 105.2+1.4
e 71.4+0.5 234.4+3.1 5.6+0.1 125.1+5.2 109.3+2.1 224.6+4.2 99.5+1.1
A agep 73.2+0.6 209.8+2.5 5.8+0.0 125.1+0.7 84.7+3.2 211.8+1.5 86.8+2.2
ol i 69.9+0.7 230.6+2.4 5.5+0.0 122.3+1.8 108.3+0.6 2233+1.1 101.0+0.7
x4 70.6+0.6 235.7+1.0 5.4+0.0 121.0+0.0 114.7+1.0 223.4+0.1 102.4+0.1
e 73.7+2.9 235.9+0.2 5.5+0.0 122.6+0.1 113.0+0.2 228.2+1.2 205.6+1.3
R 69.9+0.6 212.5+1.4 5.6+0.0 117.1+1.6 95.4+3.0 211.8+4.7 94.7+3.1
Fubage 76.3+2.9 177.3+3.9 5.4+0.0 89.9+3.4 87.3+0.5 167.3+3.6 77.3+0.2
gAlnf=g= 82.0+0.6 224.8+0.2 5.9+0.0 91.3+1.2 96.0+1.0 220.1+0.1 228.8+1.2
25 83.2+0.0 196.3+4.4 5.6+0.0 91.3+1.4 105.0+3.1 190.3+3.8 99.0+2.4
=3~ 54.7+3.9 681.7+2.1 4.7+0.0 392.6+2.0 289.1+0.1 499.4+7.8 116.8+9.8
k] 70.2+0.0 152.2+2.1 5.1+0.0 75.9+0.6 76.3+2.7 147.6+0.2 71.7+0.4
A~u} 73.4+0.0 153.3+1.9 5.6+0.0 121.1+1.2 32.2+0.8 201.8+3.0 80.7+1.8
SIENSE 83.6+0.7 132.3+1.1 5.4+0.0 109.0+0.5 23.3+0.5 225.3+0.6 116.3+0.1
ol 1A 92.9+0.0 44.8+0.4 7.0£0.0 38.0£0.4 6.8+0.0 86.3+0.2 48.0£0.2
Table 2-2-55. ™ F/E A= ¥ FEEH4E
e AT FERIAALT
T L a b Temp Aw
BN 94.89:0.02 0.88+0.03 9.88+0.03 22.1 0.279
-5 (100%) 91.13+0.01 0.56+0.02 11.37+0.02 19.9 0.498
& o)== 85.35+0.02 1.94+0.02 19.96+0.03 214 0.432
B =g 78.80+0.01 4.27+0.06 18.50+0.01 20.1 0.441
5= (20%) 93.07+0.02 1.94+0.01 12.86+0.04 203 0.458
7} A= 93.49+0.02 1.10+0.02 13.49+0.01 226 0.468
i R= = 79.61+0.02 6.49+0.02 12.82+0.03 20.0 0.439
A} 31 ) 85.81+0.04 3.18+0.03 6.13+0.04 20.6 0.354
ol S 87.01+0.02 0.04+0.01 15.48+0.02 20.5 0.403
LU N 88.65+0.01 7.42+0.02 11.58+0.01 204 0.455
e 79.95+0.12 0.44+0.03 11.79+0.01 23.0 0.423
R 85.82+0.03 1.84+0.01 18.85+0.02 204 0.421
e 88.65+0.02 0.43+0.02 40.81+0.03 20.1 0.393
A n)= 86.36+0.04 0.11+0.01 14.64+0.01 228 0.414
2 82.62+0.02 2.73+0.03 14.75+0.02 20.2 0.436
=as] 80.6+0.0 1.7+0.2 8.3+0.0 20.0 0.464
k] 72.6+0.1 2.7+0.3 23.0£0.5 20.2 0.393
Zn} 79.3+0.4 33.2+0.1 14.0+0.0 194 0.474
GIEN ! 88.9+0.2 1.1+0.2 27.6+0.3 203 0.393
ol 1A 82.0+0.1 2.2+0.0 25.5+0.5 19.6 0.445
Table 2-2-56. | TH/Y g%, 4%, 34, 24
=5 )
T T FRETE = A R 4
A 90.8+1.4 100.0#14 2233417 1.3+0.0 3897.5+17.3 47.3+3.6 417.842.2
A=-4=(100%) 432+04 38.0+28 448+1.2  3.0£0.0 10933.7+20.7 85.1+1.5 937.1+18.2
G 491402 44.0+0.7 632207  3.0£0.0 5266.4+18.9 56.8+1.8 350.4+0.2
Ry 50.7+0.1 46.0+0.7 68705  3.0£0.0 12599.2+15.4 30.3+1.1 348.1+15.8
A=-=(20%) 88.9+04 815+14 1963414  1.8+0.0 5828.9+37.5 90.3+6.3 262.8+13.3
Py Bl 822+0.2 71.0+28 173.840.7 1.1+0.0 4224 8+37.2 36.1+0.2 408.1+14.8
i R=i=a 709+0.6 655207 1363419  2.0+0.0 10241.3+16.6 36.149.0 722.3+19.9
A} 31 Stn) 951+1.1 895+0.7 216835 1.7+0.0 3023.4+24.6 57.9+2.2 334.749.4
ol 86.0+0.2 79.0+1.4 1865+0.7 1.4+0.0 8593.6+3.2 35.143.9 581.4+13.9
L e 90.4+0.3 825+21 201.3+09 1.2+0.0 6805.0+4.5 26.6+3.9 324.0+2.8
ot 841+0.3 755+0.7 180309 1.3+0.0 9459.5+4.8 54.9+4.1 1063.5+1.6
R 732403  660+1.4 144.0409  05+0.0 12836.8+7.1 26.0£3.9 562.6+6.9
Sl 91.6+04 855+0.7 2052+12 1.3+0.0 4369.3+3.9 45.0+£0.9 304.6+14.3



A mh 4= 69.9+04 585+21 132.8412  1.2+0.0 11290.6+3.5 34.5+2.2 801.2+8.2

2= 702202 64507 133.840.7 1.320.0 12134.3+9.3 54.5+8.3 640.616.6
! 80.7£0.2 725+14 169.0105 0.1£0.0 211834125 57.7+6.0  2712.4+10.3
RiRl 60.0£03 54107 100.0#04  3.0£0.0 903.9+6.3 35.7+3.0 412.8#99
A-n} 66.1+0.3 59.9+14 120.3#1.3 0.7+0.0 1917.5+14.6 43.3+2.8 1631.6+5.7

s ~E} 575+03 48114 91.7+12  0.20.0 2073.845.6 86.0+1.8 5464.2+3.5

ol 1 93.9+0.3 871+14 213.0+11 0500 1956.3+5.0 30.9+3.0 1082.7+4.0

7hkel
g olth

3 e ditdes A7FREE ARATE S Holu Axrledt W4 adu A
& A0 2hEEA & T3 Zo] 2R AT £ gle FHES 8T A=F T=
AT Qo a2y @A 5 9Y "Aelde drhR &L A Egst] 358 Alx

A
kA B dAFdAs 24 Z23E EYE 7]

7t 34 AASE 9% | Ay
748, Adnget 2 5 Axe AR Axe 4R, AVFE, AR 2 A, 2y ack(e

AIEF 95%, BALE 5%) 5o YIS Lste] AxsArk(Table 2-2-57).

Table 2-2-57. Mixing ratio of the ingredients used in making dry noodles

(unit : %)
Purple
) Seaweed . .
Noodles Rice Wheat Starch Extracte.d sweet powder Thickening Soda  NaCl
powder  flour turmeric  potato ent
powder
Control
. - - - - - 1.8 - 2
(Rice 100%) 250 0
Turmeric 42.29 50.0 5.0 0.01 - - 0.5 02
Purple sweet 96 400 20 - 8.0 - 02 02
potato
Seaweed 96 400 3.0 - - 7.0 02 02

(Hizikia fusiforme)

=4 Az 29 w @] (Table 2-2-57)d wa} AREE H7Ese] HES7](vertical mixer,
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Table 2-2-58. Approximate composition of the rice noodle containing turmeric, purple sweet

potato and seaweed(Hizikia fusiforme)

Items Turmeric Sweet potato (Hizikia S;i;;}ifr(rize)
Moisture 11.76+0.08" 8.78+0.27° 15.66+0.42°
Crude protein 10.18+0.32° 7.93+0.37¢ 9.30+0.37°
Crude lipid 0.85+0.03° 0.75%0.03" 0.59+0.02¢
Crude ash 0.94+0.04° 1.2040.12° 1.45+0.08"
Crude fiber 0.12+0.04" 0.17+0.02° 0.20+0.05*
Carbohydrate 76.27+0.45" 81.34+0.34" 73.00£0.26°

*¢ Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

%%, AMDTE 0 F A7 AT F254S Table 225990 RSith 3, AYILTR}
£ At ATFY FEFES A2 372 443 L AT6%E, B A AFFY A% MY =

A2 e

flo >1'E

Table 2-2-59. Extraction yields of the rice noodle containing turmeric, purple sweet potato and

- 139 -



seaweed(Hizikia fusiforme)

. Seaweed
Items Turmeric purple sweet potato (Hizikia fusiforme)
Extraction yields(%) 3.73+0.02° 4.43+0.03 4.76+0.02°
*¢ Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
=3
= -
= =]
B
=
£ s
& |
1
&= = |
Turrmeric v et potaEto Seasaead
Fig. 2-2-36. Extraction yields of the rice noodle containing turmeric, purple
sweet potato and seaweed(Hizikia fusiforme).
*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
() F A= BAE L F Soucols FF
e, At 8 X JUF A F e e 3 & FetEkolEY S AT
e Table 22608 Gtk 23, FHLFE 9 F 37 R34el 2ok pEa gL
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Table 2-2-60. Total phenol and flavonoid content of the rice noodle containing turmeric,

purple sweet potato and seaweed(Hizikia fusiforme)

Items Turmeric Purple Sweet potato (Hizikige]%fs%%c}‘me)
Total phenol(%) 240+0.13° 247+0.23° 1.27+013"
Total flavonoid(%) 0.55+0.01° 0.92+0.01° 0.74+0.01°

*¢ Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

N T ot=l phenol
3 Total flavon oid

=50
=0 -
S
1.0
o=
o0

T Uurrm=ric Swvwe et potato Seaseaed

Totol phenol & favonaid ()

g

ig. 2-2-37. Total phenol and flavonoid content of the rice noodle containing

turmeric, purple sweet potato and seaweed((Hizikia fusiforme).

*¢ Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

@) AAEAF
28 HJ7F A=, AMATer J7F AaF 92 £ U A dAAwess SHET A9
= Table 22613 Rttt 7t8 H7b A=, AAai+nf @7} %%-’F ‘31 =37t A=49 A
Fo5S 1,000 ppmol A 2tz 472, 411 & 3119 T
o] ¢l zingiberone, tumerone, cineol & =g, ?%Loé 3}%—, f{}ﬁ‘_ﬁrﬁr% 59 &5 ¥
I7F o] HT A Folvt FbelofFe] el #Alo]l Ropxn lew, olF
zingiberone2 A 7}79] zingerolZ} FAHECZ
= B2 dste] HAE 7o AR Un AFA e YEhll= SEAIDA curcumin
AR NAL2A s A B JAH9E
e old AuEd e Aol E dAdx
of 93k Ao g I FAME curcuminoid®] ] a7} F35H, o8 Bofs: F4og 7
q5, d€5AE Aot FdEAHe], FFE Tl WF ATt #ZEs] o|FoAA Ut
(Apisariyakul A -F 1995). Curcuminoid< 2 curcumin (diferuloylmethane), demethoxycurcumin

o

kA

fr

s
o
A7} curcuminoid®] A AAJE ] 2}

op

ofN

(p-hydroxy cinnamoylferuloy-methane) % bisdemethoxycurcumin  (di-p-hydroxycinnamoyl
methane) 5 Al 714 3T EZ FAHHO UH(Anand T 1995, Soudamini & Kuttan 1988,
Srivastava RM & 2011). I Fo|A%E curcumin(l,7-bis(4-hydroxy-3-methoxyphenyl)
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-1,6-heptadiene-3,5-dione) A MA 2 A ZhF gl dq EAS 7FA2 Itk Sandur SK 2007,
Priyadarsini KI -5 2003).

Table 2-2-61. Electron donating abilities the rice noodle containing turmeric, purple sweet

potato and seaweed(Hizikia fusiforme)

Seaweed Ascorbic
Items Turmeric Sweet potato (Hizikia BHT
fusiforme) acid
100 ppm 1.72+0.01° 0.64+0.00° 1.79+0.06¢ 10.65+0.04" 74.33+0.05°
500 ppm 3.32+0.09° 2.43+0.06" 1.97+0.07° 33.86+0.12" 96.60+0.05"
1000 ppm 4.72+0.02° 4110.14° 3.11+0.10° 49.55+0.11" 96.44+0.07°

*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Fig. 2-2-38. Electron donating abilities the rice noodle containing turmeric,
purple sweet potato and seaseed(Hizikia fusiforme).

*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

(5) ot24E &A%
&% 37t A=, AMaTe JoF A 2 X A7 A= ob A 4
= Table 2-2-627 Zth. s H7} A=<, AAagnt J7F A4 g X H7F A=Y
ANG A2ASES pH 120014 7593, 79.81 @ 7351% 8, AMuEnt H7l 49 AL
L olFAAMYE AATE HYoen, 7 &3+ BHTS ascorbic acid® Tt © 73k Ao 2 e

T A HUF A=ast £ AV AR obdAt 2 sel ¥ud A3 o E UEe
™, ascorbic acid B the= ¢Fs}x| gt BHTE U= 733l o} A2y AAS S Byl

oj¢} o] B AFoA AAY e pH =7z H
A Vg 2e AA WA= EFHA obdAY &

T+ U Aoz ARE
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A)
{5 = g Eolr}. 78] FARL curcumin, demethoxycurcumin, bisdemethoxycurcumin
= 0

[¢F

=

curcuminoid M AAE 3} ar-tumerone, curlone, a-tumerone, B-tumerone, bisacumol,
zasinggiberrene 59 3 AFAEola, FAIHs I, EFANAAI, P, FEAE
o], ¥, T8 FolH, ol dYEH= FHEY] curcumin® 2 dHA UArkHe XG

3 1998, Sharma R & 2005, Tang W & Eisenbrand G 1992).
% (Hizikia fusiforme)& Zt% 2] & (Phacophyta) EA}utzle] slgtgz 9-zviaete]l Asich &
[e]

gt 2 AFE AMAste AL Eoltt. B2 WANHRE o AARE sl A
= Aoz dHA laminaran®} 34 O [ fucoidano] thEF F-8-F o At (Hurch FC
5 1989, Kim KI & 1998).

Table 2-2-62. Nitrite-scavenging abilities of the noodle containing turmeric, purple sweet

potato and seaweed(Hizikia fusiforme)

Items Turmeric Purple (?—Iei?i/;clgzed BHT As;giibic
Sweet potato fusiforme)

pH 6.0 7.83+0.07°¢ 7.32+0.02¢ 3.66+0.01° 11.34+0.15" 20.73+0.29°

pH 3.0 32.09+0.03¢ 32.09+0.03¢ 42.79+0.11° 24.46+0.11° 69.45+0.06°

pH 1.2 75.93+0.19° 79.81+0.19% 73.51+0.18¢ 69.45+0.06° 77.83+0.25"

*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).
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Fig. 2-2-39. Nitrite-scavenging abilities of the noodle containing turmeric,
purple sweet potato and seaseed(Hizikia fusiforme).

*® Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

(6) Ferrous ion chelating & ¥}
8 Aoy A=, A aTet FJo A= 8 % H7F A=9 ferrous ion chelating & 7}
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5 543t Z3+= Table 2-2-637 v} 733 H7F A=, AAatnl Jrt A= = A7t
B=49] ferrous ion chelating &3 = Z+zF 1217, 13.63 2 4212%=, &= 7@7} 224 0]
ferrous ion chelating E#7} 7} =& Ao E el

Table 2-2-63. Ferrous ion chelating effects of the rice noodle containing turmeric, sweet

potato and seaweed(Hizikia fusiforme)

. Purple Seaweed
Ttems Turmeric sweet potato (Hizikia fusiforme) EDTA
1000 ppm 12.17+0.02° 13.63+0.01° 42.12+0.03" 99.41+0.03°

“d Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.
Values are mean+SD (n=3).
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Fig. 2-2-40. Ferrous ion chelating effects of the rice noodle containing turmeric,
purple sweet potato and seaweed(Hizikia fusiforme).

*! Values with different letters the row are significantly different (p<0.05) by Duncan’s multiple test.

Values are mean+SD (n=3).

Lee JW %(2000)0 Ao 2B e 25t 71:‘% 01%?& 7hE 1%% 7H‘E‘EL3}-‘E A =z
T2 33ETt 61Tollen, 4 2 H7MFol St wel 33 AR =T sobH v &t
v, 2 d¥Zd3et vluste] HH FZELS H7S AR 27] 33E7F 611TCE 4
AP Ae txTot FLstder & H7HeE A 502:03CE Yobd Ao Hxdt BG5S
Btk o] & ZAFdA §FE F AT AL FE IS Aol 2rsseEe vopd
JTte Abdolgler, ojs amEd FfH AL ol Xol HMHoEA dHer Ha
He AMdF Rol ez FiHo e EF gBFA FE€c] W =o dEEY WA
T 257t dolAle AFAE BV g EoIun

~ 144 -



148.9£23 RVU, %£¢] 178543.1 RVURT =4 el A4 aar 22 3J7F AW £ 3
7F AME AP EANA FAHA 2folE HolA] gt

AP zo] HE thFol AEste] wwtd o vehte FA74 = (holding strength)= A4
uFel 2EE H7REE 7dwe] 60.9+25 RVUE 7 E=ghen ogd o7 mhE
575+0.9 RVU, 281 HELS F718 Hwo] 55410.1 RVUIJth HAuHEolA £
£ w™ break downFt-& @& 3=l break downﬂo] Aoz FawE ARo| obAsiH,
Fhol Zok= AL I3 AR 7] duke RS AuEt. B Ao AAagat
A713te] W= AmMe] break downgfo] 122.1+7.2 RVUE E9] 120.9+4.0 RVUS} 73+

(o]

—_

o Y
H

LI
e

Hm i

M 2
9] 935+22 RVUET} -‘1711 w2 AL At BEE ghE AW SEE7E ThE H
At BdAsitE AL AN 4 gom, 2 2 olfE TR 7 FHFel tE A
H]

sl ol AR i§]-/\]'EH7]- 27 girer AT
AZHEE AMuTel 2L HrEE Awe] 1209+48 RVUR 32T FJriwe
114.6£15 RVU, & 2% 7} 1089£12 RVU ®Hrth =74 ok
Ao =IAEES 45T F YT set backghe AFHTM FALEE Ww AL 5 4
o B AdoA do]A set back FHe AAMmmt B Hrylmo] 60.0+22 RVUo|QPoH, =1
theom R FriwMel 59.2:1.6 RVUIIt & H7lH el set back zk2 51303 RVUR
AAA 7 B e Rt A¥ED Frids AdaTel B2 F7hEe) set back
e AR FoHQ zolE HolxA ket ol Ay mEnirt AR EAHL Holr| o
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Table 2-2-67. RVA property containing turmeric, sweet potato, seaweed(Hizikia fusiforme)

powder
(unit: RVU)
Initial ) .
Samples aaesr’;u;g Peak viscosity Stl(‘)engrtlﬁ Break down Viséggity Set back
() RVU o RVU RVU RVU RVU

Turmetric 612+1.0%  149.0:23" 50:0.0° 555:0.1° 935+22°  1147+15% 592416
Sweet Potato  58.00.6° 183.1:4.7° 5.020.0° 610425  122.2472% 1210248  60.0+2.2°

Seaweeds 503203  178531% 5.0:0.0° 576+09"  1209+4.0° 109.0+12°  514:03°

F-value 136.81%* 56.62" 0.50 633 21.64° 811 17.92°

D Values are MeanS.D., n=5

*¢ Means with the same letter in column are not significantly different by duncan’s range test (p <0.05)
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- Sweet Potato
160 H ——- Seaweeds - 90
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; - &0
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= £
8 70 &
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w @
= 50 =
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0 4
- &0
-50 T T T T T 40
a 200 400 600 a00 1000

Time(min.)

Fig. 2-2-41. Rapid Visco Analyser (RVA) pasting curves containing

turmeric, sweet potato, seaweed(Hizikia fusiforme) powder.

@) A=

ZEELT AAuTer 321 FELE ol &Y Wi AMxE AT Aie Table 22687 2
dth WEE UYEE L3S ZFETE AMET "ol 7581000190201, thyo 2 A aat
g FA7hsE We] 57.8409, 283 £ FA7MEL 48106 w22 W=t 7HY A vEETh
Chong 5(2003)2 ZetE=ol= MAgS ThFF Ffshal = Evkeg AJgMdz) 2% 3
74k mre] FAEA AFA WAL 100% AMEE T4 BEE 74210100 Wdx 2
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o] 2o AN L 4 Yt AL WEE Arlee BAR Fo JANE GHA AT B
E ZR0 2 9ue wtE Aol
AuEs) FATE FPE

= vEgth ole §¢oR vlusty Holx AR Hrbwe] g stesiA Kol
E A% gAsAth AduTet 2g Fridy ® OArkde gAwE A4 161017
16.0+012 A B3 HEE BIon §9FQ fol= yehtx] ookt

Table 2-2-68. Color value of the turmeric, sweet potato, seaweed(Hizikia fusiforme) powder

Color values

Samples L N b
Turmeric 75.8+0.9™ 7.3+0.3% 402413
Sweet Potato 57.8+0.9 2.1+0.0° 16.140.1°
Seaweed (Hizikia fusiforme) 48.1+0.6° 43+0.1° 16.0£0.1°
F-value 918.80" 1663.94" 1023.53"

U Values are Mean+S.D., n=5.

*® Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)

BREw, ANnTE, £ A4S AR 95T 3 AFAL 495 9ls
=

T
L&, xR AR FEEAEAETE 06652 FEE FUHA
|

il
mn
oxl
o
i
"
fr
=1
=
N
N
s
N
®
i
kv

L GYe B W ¥ 4golH Uuhd Ave FEBYEE FRold w4S F& F U
%, Aol FET ASlE B9l 990] Lold £ QemE TF L Hue] FIY Bart

Aw

T T
Turmeric Sweet potato Seaweeds

Fig. 2-2-42. Water activity containing turmeric, sweet potato,

seaweed (Hizikia fusiforme) powder.
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(10) =254

B A7kE, A met
B ZAI}E Table 2-2- 69JJr 2},
As X H7bEe] 80.7403g0I1%l e, T FRET H7HY 783:0.1g,
H 714:00g =22 JEGTH
z8% We] BuZrle JA| £ Hrlwo| 740:02mLE 7bg 237} o] vztoen, 1 th
& R Frhwo] 720+14mLlo|l 1, Aol WL 71.350.ImLo] St}
PR UERd WFe FHEE X Hrbdel 169.0107% & 7P =Tk Hhee AREY

161.0£0.2% olPem, F5gol Ad @ 3 AquTrte 138.0+12% o Arh F

JlHe 2
Sgol FrHE AL TS ¥3 2712 RsH, ol 4YATN RAFE wish gol 3
25 Al T, FA, FodA 4 B RN ol Eo 48 LA 2L
B OgRs F480 U9 Bof UEd d4oz 2 4+ Ad
HE YT F =89 HES AR 23, A%ET HrbEs £ H7bde] 124012 22
e BYT, AT Me 10:0250m, olF A /X BRI HEE FoH Aol B
ol A Ut
Table 2-2-69. Properties of the cooked noodles containing turmeric, sweet potato,
seaweed (Hizikia fusiforme) powder
Turmeric Sweet Potato Seazjggr(fi;ikm
Weight(g) 78.3+0.1™ 714+0.0° 80.7+0.3°
Volume(mL) 72.0+1.4" 713401 74.0+0.2°
Water absorption(%) 161.0+£0.2° 138.0+1.2° 169.0+£0.7°
Turbidity(%T at 675nm) 1.2+0.1° 1.0£0.2° 1.2+0.1°

0 L.
! Values are meantstandard deviation.

™ Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)

(11) B2

ZAgenr AT rel 2ga £ ETS AMSslY AR We ulE 8 0|58 zE 5]
71AA Bax EAHL A3 AxE= Table 2-2-709F 2t} Hardnesse 7% A 13tnp @o]
463414142 g/em’S 2, 73R FriEol 391404168 g/cm’, £ H7FHE 22052492 g/cm’
Boh =A vEsT

S % A(cohesiveness)S 3| ZF H7IHo| 462+48% 2 7M1 =9 I tg2 Az Tnl ™
9] 383+5.0%0)Q9o ™, ZAgEed HAVHL 376+59%2 71 A JERTh A A=
M2 Zbel Fo 1 Atol7b vERER] gkttt

A4 (gumminess)S 3| = F H7FHo] 4005+183GE AW =A JEhged, thel M a
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nke] 212.6+189G, 283l ZeET FHriHel 205.0418.8G o|th A A Z3ET HrlH
B AATEL B qm ghe] £914Q) 2ol & HelA k),

Table 2-2-70. Textural properties of the cooked noodles containing turmeric,

sweet potato, seaweed (Hizikia fusiforme) powder

Samples Hardness(g/cm?) Cohesiveness{%) Gumminess(G)
Turmeric 3914.0+16.8™ 37.6+5.9° 205.0+18.8"
Sweet Potato 4634.1+14.2° 38.3+5.0° 212.6+18.9°
Seaweed (Hizikia a a
) 2205.2+9.2°¢ 46.2+4.8 400.5+18.3
fusiforme)
F-value 9318.83" 1.64 27.64

0 L.
! Values are meantstandard deviation.

*® Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05)

. B4 AASE 93 AR W FASHL wwon F AF A AA

54 D Bl SraAY AABA SHAN AEA HAHR A= 2, AT,
=

£ Frteta AxdTHE doshdt 2 "R IS 93 A E AAsa

(2 A7F AR F
25 G BARE

- 7}8(Curcuma longa L) : FAEL curcuminoid M AAET FEA HFfAdEo)x, oFglaw

A

= ¢, deAEAAE, I}, FEQHel, FFE FTEFAE FY(Sandur et al 2007,
Sharma et al 2005)

- A7 nl(Ipomoea batatas) : I}-&2] Mo ulz} Jubxog A F[M Al G FAS
HE 44 2Tesh gom, AAnTele] FREe Ut FEAhIL FasilE, FEE
4, 715 RE, FudER7s 59 E77F A2 (Ghiselli et al 1998, Kang et al 2003)

[e]
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- X (Hizikia fusiforme) : WH7/f A28 Fo AAZE 7540 Jde AezZ EdHF laminaran

I g3 o F{<el fucoidane] ©EF 55 o] 12 (Hurch et al 1989, Kim et al 1998).

() 71548 B2 Ax3H

A2 T2 AT (Table 2-2-51)e] whe} A =35t

Zt A5E S E WhE7)(vertical mixer, type-AR10)o]] ¥o] 1587+ ¥F=3 3 x| H(ATLAS,
150 m-deluxe, Italy)E o|&3sl] AYES FAsty, WY =72 Z ImmxF7 2 mmxZ o]
25 cm2 Aeste] AHS AzsHAr

S AxdoA] A8 2= 1243, A aga A55 g F 435 8A7F dxshd
Am Az .

=

@ ME A AF3F A5 A4
Mk A AE 3FY A5 A T E NS AF A ofEl e 2o
Table 2-2-71. 71 | AF 3% A8 74

Purple
Rice Whe
Starc Extracted  sweet Seaweed Thickening
Noodles powd at ) Soda NaCl
h turmeric potato powder agent
er flour
powder
Control
) 98.0 - - - - - 1.8 - 02
(Rice 100%)
Turmeric 4229 300 5.0 0.01 - - - 05 02
Purple sweet
4996 400 20 - 8.0 - - 02 02
potato
Seaweed
. 4996 400 3.0 - - 7.0 - 02 02
(Hizikiafusiforme)

Y

=

R E AT PR B AR
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. dolHHlo] 2 Al2Ee B

°l=°

@ A% - A5 B TE

3 MR 92 TEW P ATATSY 99, A BFTIFNI ool FEAT
A TYEIHY BAEZFERA 2] FES 2 rﬂomuﬂ 0]i(http://koreanfood.rda.go.kr/)%
q

Edz z89Ud 2 74 ARE st 33 M 2 e "R 885 AD)ST 3 SE3]
dolgu|o]~ = ¥E Alo]E(H|o]H HE # Al H http//kltchennavercom) AMste] 924
oAl ol &&= v7 FHcZ WY 2 74 ASE, YR AEE st o]
w2k 10059 | 242 v Zo] EF3YtH(Table 2-3-1).
(1) 32, &4, 7lEkdd mE 27
(2) g3 EA-o mE EF
(B) HA g WE EF
(4) AHH w2 EF
(6) ZEPH W2 2R/
6) Aol e 27
Table 2-3-1. 114%F HF 4o th3t & 2 X
Origin = A& A Z e Ao L E
7 I NG | 7 | N%) | 5 | N(%) | 7% | N%) | 7 | N%) | 2% | N(%)
4 | 99 | Aub | 111 | wIT | 33 | AR | 49 | 2B | 84 | A7 | 12(105)
(86.9) (97.4) (28.9) (43.0) (73.7)
okal | 10 | mFE | 13 | WIF | 3| 9EW | 49 | HEl | 18 | 79 | 15(132)
88) | @ | 14 (2.6) 430) | = | (15.8)
7E | 5 Mk 24 | e | 16 | B 12 | 3B | 6(3)
(4.4) @21 (140) | H | (105)
| 3 =4 | 326)
(2.6)
e A= | 544
(272)
Ad | 6(5.3)
A8 | 1(09)
A 0(0)
A% | 544)
JIeF | 17(14.9)
A | 44(38.6)
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Table 2-3-2. 3= HF Q7|9 PR &2

@ & & 4 ¥ &
ol A 4 (keal) A4t (ug)
w35 (g) Hel Bl2(ug)
A2 (g) AEE A (mg)
A=A 2(g) H] © ¥l (ug)
s A (g) ZH 47 (mg)
G (g) AEA A4(mg)

A=A vl (g)

¥24 Zi(mg)

o
Tud ed(g)

?l(mg)
Aol (g HE F(mg)
T(8) 214 (mg)
3 (g) 25 (mg)
HElT A(ug RE) n} 1) 4 (mg)
tlE = (ug) 2l (mg)
B2 | (ug) 224 H(mg)
HIEH D(ug) TS24 H(mg)
W e E(mg) o}41 (mg)
HlErY K(ug) -2 (mg)
18} 91 C(mg) B2 (ug)
E]o}R1 (mg) " 7Hmg)
o B &2kl (mg) {9 =(ug)
Y o}4l (mg) A 8 ¥ (ug)

HElT B6(mg)

=9 28 = (mg)

Z &g =(mg)

L& 2 H 0] = (mg)
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2. FNAZGREA ABE BT @7 AR AAE A7

7h dR AF 2 g9 £ndg A}
1) ZA AR &3

20108 =R AFFEZA A5 F 7 20 ~ 644 ABFS] A 44937 (A 1,845
W, 2} 2,648%) ol om, WE HAE 1,678 (39.9%), AR H|AHAAE 2,815%(60.1%)2> 2
7 8 7] ol WMFE AFShE tATE HAl 40% BT oL, FA 425%, AR} 372%=
AR H s A7 A = kth(Table 2-3-3).

rr
I oh

N

Table 2-3-3. ZA) AR} &%

N(%)
AA A A4 R R

Total 4493 (100.0) | 1678 (39.9) 2815 (60.1)

Uz} 1845 (100.0) | 728 (42.5) 1117 (57.5)

] 2 2648 (100.0) | 950 (37.2) 1698 (62.8)

ZAMR RS B A% -2 Table 2-3-49F o] 41.04] ollen, WMF HHA= 3864, HF
A F A 427412 AF AFAA ] v HE AR BE dFe] foHer =3tk

g Eust: B1F AFHAY B A% @A 3864, A= 3 7 ouAdFAe] " A
B FA 4244, A 2942 FY BFE HE RAFARS B d¥e] 1F MXH B
HEO fo]Fo=m Eokth(Table 2-3-4).

Table 2-3-4. WF AF oJFHd w2 AR A& vlw
(M)

A o) AA EP! PSEPAl T-value | P-value
Total 410 = 03 386 + 04 427 + 04 886 | <0.001
a1} 408 : 04 386 + 06 424 + 05 584 | <0.001
Sh 413 £ 03 385 : 05 429 : 04 785 | <0.001

Mean + SE
2 dFe F7E AFAVE 2 BF HHAF

20109 FRAGGFRA Db 7 20 ~ 644 Fo] F2 MASGE MR FF Y BT 4
A% Table 235, Table 2363 2tk WRel HAFL oA HAFS 71ZO2 & B
2 A§3 HAY AT TSl dzdh 3 A3 ABFe Ol ek HAsE AR
FRE % 79% olgew, o|F Yue HAUEI} 026%2 HF EYh B -
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25, e, HUAITS, Awe oz zhzk 998%, 8.79%, 597%, 4,92%2] %= o] THTable
2.3-5).

Table 2-3-5. W& ZHE AHAFHWE

g: 2E e | % :f_f; ;ﬁ 2} 3w we | % :j_i
1 | g kes 449 2026 | 124 |41 | 2A,87]8, QP 0elA APBACEA) 20 020 | 020
2 | A VAR R, T A AR 200 | 998 | 086 ||42 | eha,mESEERACSA) 30 019 | 013
3 | WA A A 166 | 879 | 088 |43 | ep w3l aE) 4] 018 | 010
4 | e A vl = A, A 115 | 597 | 071 |4 | vl iy a2 pleds- A 4kl 9| 018 | 009
5 | LA A A 130 | 492 | 072 |45 | S(vFER)) 7 ElEa(2 Al 2| 017 ] 017
6 |, aepacsa) 103 | 480 | 059 | 4 j?ﬁﬁ@lﬁ?ﬂ%ﬁ BASAET | o) oy | oss
7 | =R A AR, A A 9% | 411 | 054 |47 | =, mr)maE s vyl njes 3| 016 | 006
8 | VA% AT, A A 8o | 395 | 0.63 ||48 | 287 )W, S-SREAPIACSE) 1014014
9 | D 7FEAR A T A5 72| 371 | 057 |49 | e AFEEARI RO E) 2| 013 ] 010
10 | 9,27 V32 w5 20, A7 69 | 310 | 046 ||50 | €hA,87],2pAR0)(57)) 1] 013 | 013
11 |2, A7 b2 w5 A0, 09, kel 68 | 282 | 0.73 |51 | =5(rEA), AH(Q57) 5| 012 | 007
12 | 2pA, 24 SPIRH(s4) 50 | 280 | 0.58 |52 | =2/ 4k ), AN E(ER-R) 1] 012 | 012
13 | FE AlEPAGAE 49 | 237 | 043 |53 | AF4H, WS 11 012 | 012
14 | 29,8713, S0 A 1A (54 3 | 151 | 032 ||54 | =R/ 4k, 2, 4k 5 011 | 006
15 | vl vl b2 vl =i 21, A 3| 150 | 032 |5 | A ARIERCE) 2| 011 ) 009
16 | BT A, QEREA | | g [l | BRI A 2R o1 | om
AlEICs4) k)
17 | 3,2 9(257) % | 136 | 063 ||57 | 2PHEB SiE(lolFEE) 1] 010 | 010
18 | 0,507 b2l i 5, 2, 24, A5 2| 120 | 029 ||58 | €A1, S (Rl E) 30 009 | 007
19 | 3 akesl B 114 | 041 |59 | DRy FRAE ME A 0 AHE 1| 008 | 008
20 | 2PA, 471, EREReA) (54) 1| 107 | 026 |60 | 28, el9-S(E-FB) 1| 008 | 008
2 | B Qe Bes4) U | 106 | 0.25 |61 3’%7 P2t Rl b el 2| 007 | 005
2 | 2pA, R 18 | 102 | 035 |62 | 27l R Ams A akesl 1[ 007 | 007
2 |9 EAE RS A, 4k 16 | 085 | 0.28 |63 | ehdn]ad(95) 1| 006 | 006
A | SR8 FFAREOHEE) 14 071 | 021 ||6d | 27238 i, =5 300, ake sl 3| 006 | 004
3 | F(rkes) 52 (3719 10 063 | 025 |65 | 2P, 87| AR RO E) 1) 006 | 006
2% | FZEOLER), T Q5] 19 | 055 | 019 |66 |2 Fg2%E R A A akesl 2| 006 | 0.04
27 | 2, e Ao (E4) §1 052 | 023 |67 | ElAAN$EHACEA) 1| 006 | 006
28 | 2, Ay (9 5] 7| 051 | 031 |68 %fﬁ%%@%ﬂ%w DEEA ] 006 | 006
29 | 2PA, L TA NGB EApACE4) 11| 048 | 017 |69 | $5,22409-5(Z5-9) 2| 004 | 004
30 | FE A7 A AFER AR 50 039 | 022 |70 | vl pi ey }a-al plll=r A 4kl 1] 004 | 004
S A A e e Sl 1] 038|014 |71 j;jﬁ]ji‘?/‘@ﬁ?ﬂ%]’ﬂ WIS & 2| 004 | 0.04
3 | P 48k Sis4) 61 036 | 018 ||72 | eha,ZaPaACs4) 1| 004 | 004
35 | 2,471, EAEA(R) C54) 5| 035 | 0.2 |73 | ==(rlE), A= Q5) 1| 004 | 004
34 | 2R A E(CEA) 7| 034 | 018 || 74 | 2pA,2AE) 1| 003 | 003
35 | 2P, 81, Al A pbA ) 9| 032 | 012 |75 | B REAEATARR AR 00| g0
Te e EmeE e R ey

36 | 2PAAPACEA) 51 030 | 021 ||76 | == ke, 20(57) 2| 003 | 003
37 | S, A1k 31 026 | 022 ||77 | €hA, BB P52 1[ 002 | 002
38 | 2PA L7, B S EApCE4) 30 024 | 016 |78 | ~AIE], ARjAIx}E- 1[ 002 | 002
39 | v, vy FEAE vy, QIAHE 6] 023 | 013 |7 | 2hd 8719578 SARPACEA) 1] 001 | 001
40 | 2pa Fajul(sal) 2| 020 | 018 Total 2110 | 100
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F 2 dE= olglth. o]9 P FAFHFo| A9 09 EFE WRE AT E
ol Bw FF oAUk

Table 2-3-6. W&/ 7Y AFAHF

AE g | ot 95% CL "

=T © o L 9_7_(]_ o
A R i R P o i A et = 380.83 0.00 380.83, 380.83
2| 29 AE], A ANAE 332.19 0.00 33219, 332.19
3| &, 295 (5UF&B) 290.73 0.00 290.73, 290.73
4| =5 (mr2A), AN (57]) 266.73 | 129.89 1050, 522.96
5| W=/ (r 2 ), 2 H (259 258.40 24.26 21055, 306.25
b | (2R, ¥ Bl (244E) 256.37 0.00 25637, 256.37
7| w5 (PFER), A =425 7]) 236.96 31.54 17472,  299.2
8| A T-F (54 22050 | 3773 146.07, 294.93
9| QA7 EAEHF A, AHE g W (ZE) 191.06 0.00 191.06, 191.06
10 | 243,871,388 A (E4)) 185.39 0.00 185.39, 185.39
11| QD 7g-2 3% A = 4= 748 A 3] 185.31 18.01 149.77, 220.84
12| A4, 45 176.55 0.00 17635, 176.55
13| QAANFAENE D=5 A, A 17261 | 13.74 14550, 199.73
14| w2, w27 R = A, A5 17246 | 1449 143.85, 201.07
15 | W=/ WA= (o2 R), w2 A (F7-4) 167.87 0.00 167.87, 167.87
16 | 24,8250 H54D 162.89 0.00 162.89, 162.89
17| v g s gy d, JAAsE 153.25 |  19.56 114.65, 191.84
18 | A, 2 B U (G o 2 E) 15297 | 2279 | 10800, 197.94
19 | 9,27 bA 3%, W 5 240, 0 ~H € aba sl 2 U (Aol ) 144.27 0.00 14427, 14427
20 | 2,23 7] Rk E) 134.50 2.55 12946, 139.54
2| DRA7EAEEF A, JI~HE ASAE (F4]) 131.98 14.84 102.70, 161.27
2| g, 20 (E4) 130.00 0.00 13000, 130
23 | 2,59 ek(EA) 122.00 0.00 12200, 122
% | 2,87, SSEEAPEA(E L) 121.14 0.00 12114, 121.14
%5 | 9a, L E 2 (S ol E E) 120.00 0.00 12000, 120
% | G, EEAEEEEA) 118.51 7.46 103.80, 133.23
7| A 4871 E0s FANREA) 115.72 0.00 115.72, 115.72
B | FHEATBEESR) 115.00 0.00 115.00, 115
29 | 2,871 A E EAPEA (F ) 112.80 7.08 98.84, 126.77
0| D,ANFTAZ AR, AW AW, gher] 107.34 711 %31, 121.37
31 | 2,87 A, AkekEs] (Aol 3F) 107.22 6.70 9400, 120.45
2| @ Z2sE HEHEY) 10716 | 1045 86.53, 127.78
33 | R (g 105.54 7.76 90.22, 120.87
3| B ANEAEHE AT A 23 103.25 | 2297 5793, 148.56
35 | g, B E (T4 101.93 | 15.67 7101, 132.85
36 | 2,870, (S ol E) 100.90 7.78 85.56, 116.25
37 | 871, ZAPEA AN (FA) 100.16 11.91 7667, 123.66
38| DA FAE W s e A 98.44 539 87.79, 109.09
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AE e | ST | esw L
QA

¥ | 555 (ETY) 93.37 0.00 9337, 93.37
40 | QAT AZ W R = 710m 4 A 90.65 | 1421 6261, 118.7
41| P, 87, EA (Eob 2 E) 90.59 0.00 90.59, 90.59
2| A=A 0EA) 90.01 5.25 7965, 10037
43 | ghd shokeb (ahoka) ) 88.56 6.96 7482, 1023
4 | A u7E o35 3HEA) 88.32 | 2010 4867, 127.98
45| FHE87A AT SAMSAECES) 88.15 752 7331, 102.99
46 | g, uTe] 428 2(EA) 87.94 737 7339, 10249
47 | S, 29 A EH 87.58 0.00 8758, 87.58
48| 9,472 m T AR, AE AR 85.89 8.04 7000, 101.77
49 | B A7 EAE W R Z=w AW A7 84.71 | 2416 37.03, 132.38
50 | 2, A (EA) 82.76 | 16.44 5032, 115.19
51 | 8714, S0 A (E ) 82.03 4.79 7257, 91.5
52 | @ A EAZ W RS AW YA 80.59 7.94 6491, 96.27
5 | FHEAEFR(EA) 80.19 8.52 6339, 96.99
5 | %5 EER)FH(QF ) 71.87 0.00 7187, 71.87
5 | ARV E AR EEAE 70.04 441 6133, 78.75
56 | 2,871 A FHR)(EA) 67.62 0.83 6599, 69.25
57 | 808 SAMEEEA) 67.20 0.00 6720, 67.2
58 | e, A (- 83h (85 7)) 66.49 4.25 58.11, 74.86
59 | P E(57]) 64.46 0.00 6446, 64.46
60 | B 27w = AR, A ], 8, A 61.77 6.29 4935, 74.18
61| W2 w27 A A0, 424 58.79 | 13.59 319, 85.6
62 | 2,871, S A (akekA 3E) 57.34 | 1218 332, 8136
63 | A7 ER A, 423 54.99 10.41 3445, 75.53
64 | 2RV AE A A, 2 S, A9 51.89 8.32 3548, 68.29
65 | (A /4230 A E (ETY) 47.02 0.00 4702, 47.02
66 | (PR, A LD (5 7]) 45.16 0.00 4516, 45.16
67 | 29,8719, A F o) (.57]) 4214 0.00 4214, 4214
68 | (A /a2 A),EH, 427 39.23 14.25 1112, 67.34
69 | 2}, 83 L (ST EE) 35.29 0.00 3529, 35.29
70| W, A E " A, ke 33.12 0.00 $BI12, 3312
71| F5EERA) S8 57@ 4719 30.25 795 1457, 45.93
72 | A A7 FAE AT ST A, A2 A 29.75 0.00 29.75, 29.75
73| a2 A 24.09 6.50 1126, 36.92
74 | @A 7S AZ AT, ARA AN, A2 23.44 9.14 541, 4148
R A e i R P ot ol et 22.03 0.00 203, 22.03
76 | S, SGAHRET]) 18.41 4.80 894, 27.89
77 | 2,3 16.65 1.06 1457, 18.74
78 | W A7 W R R Y, 42 A 4.27 0.67 29, b5.58
M| A AEER IR Y AFES 3.68 0.62 247, 49

1) 95% CL : 95% confidence interval
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Table 2-3-7. RS °| 83 S4B Y2 7%

o e e AAF oy #| whal Ak sk 2o Zr
e Freq. % Bt SE it SE At SE Bt SE Bt SE A4 | SE At SE
2k 435 | 2263 | 1545 5.6 5970 | 235 13.4 05 2.6 0.9 85.3 3.3 337 | 030 | 548 42
w A 120 | 586 283.8 155 | 6627 | 337 21.7 1.2 17.9 1.0 100.1 5.4 085 | 005 | 76.0 4.1
2 72 115 | 584 9.3 3.7 4144 | 163 8.4 0.3 18.7 08 51.2 2.1 234 | 017 | 316 15
A 145 | 566 90.1 6.6 1741 | 122 3.7 0.3 6.1 05 27.1 2.1 042 | 004 | 381 3.0
! 9% 5.05 173.4 18.0 | 3158 | 31.3 12.8 1.3 5.8 0.6 51.9 5.2 073 | 008 | 493 5.0
o AR T 106 | 432 242.5 222 | 5468 | 626 16.4 16 4.1 05 1073 | 130 | 1.03 | 013 | 1014 | 127
1) 81 3.89 101.6 16.7 | 1947 | 320 6.9 1.1 8.0 1.3 23.7 3.9 019 | 003 | 27.0 44
W EYH 77 3.75 322.8 33.8 | 5472 | 521 244 25 5.7 0.6 104.9 9.8 082 | 008 | 550 6.0
251 ¥ 67 3.58 201.5 203 | 3392 | 331 10.5 1.1 7.7 08 54.8 5.6 033 | 004 | 185 18
2= 64 3.03 271.8 21 | 2850 | 222 98 08 25 0.3 61.0 4.7 08 | 007 | 778 74
R 63 293 139.1 140 | 1853 | 18.6 9.2 0.9 26 0.3 30.1 3.1 020 | 002 | 681 7.6
mE s 48 244 34.3 6.3 62.6 11.5 2.7 05 48 0.9 24 0.4 007 | 001 | 148 2.7
Ho A 7 44 2.34 175.3 153 | 261.0 | 23.8 12.7 11 14.2 13 25 22 121 | 010 | 618 5.1
e ] L) e 53 2,08 246.0 321 | 5708 | 761 17.3 24 46 0.7 1131 | 158 | 149 | 021 | 66.0 9.6
sul= 45 2.06 114.8 6.9 1921 | 118 13.4 08 78 05 17.1 1.0 046 | 003 | 443 2.7
e 40 1.96 284.4 370 | 8882 | 109.6 | 474 5.4 16.7 1.4 1367 | 191 | 436 | 048 | 2194 | 186
Ab= 46 1.96 63.6 7.1 1032 | 115 8.2 0.9 25 0.3 12.3 1.4 031 | 003 | 229 26
At 25 1.69 82.9 9.7 1373 | 158 10.9 1.3 35 0.4 16.0 1.9 038 | 005 | 291 35
Zn) g 33 1.48 152.6 175 | 2961 | 36.4 20.2 22 16.8 25 14.4 1.6 033 | 003 | 290 3.1
== 41 141 314.8 750 | 8222 | 2551 | 242 6.5 4.1 08 1640 | 535 | 064 | 014 | 870 | 17.6
zm 24 1.26 154.4 40.7 | 3514 | 932 94 24 25 0.7 57.9 151 | 067 | 017 | 621 16.4
RS R ] 31 1.25 350.0 429 654.7 82.0 313 42 11.1 1.5 109.3 13.0 129 | 016 73.8 9.3
ek 23 1.08 297.0 50.0 | 6728 | 1131 | 214 3.6 1.3 0.2 1572 | 266 | 106 | 019 | 590 98
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. e o oy #| g u sk 2} o] A

A Freq. | % SE | wW# | SE | W@ | SE | m#E | SE SE | W@ | SE | W# | SE

AFHALH 24 0.99 252 | 2611 | 262 28.3 28 5.3 05 2.7 121 | 012 | 1094 | 11.0
o] ¥ 7] 20 097 5.0 87.3 18.8 0.4 0.1 25 05 3.4 002 | 000 | 10.2 22

| 15 0.95 33.2 | 439.7 | 60.4 17.9 25 1.7 0.2 133 | 082 | 011 | 505 6.9

He g g (s ) 9 0.88 20.1 302.2 46.7 25 4.1 12.0 21 2.5 040 | 004 | 473 0.1

Zu o] 7 18 0.82 235 | 1422 | 196 10.2 1.7 1.9 0.5 3.0 075 | 014 | 436 8.3

D e 17 0.73 454 | 3241 | 46.2 16.1 23 2.7 0.4 8.2 098 | 014 | 80.1 11.4
A 12 0.66 916 | 5068 | 1482 | 133 3.7 10.3 6.7 271 | 135 | 091 | 473 15.4
e A 10 0.63 263 | 2519 | 66.2 6.4 1.7 26 0.7 134 | 041 | 011 | 414 10.9
e AUk 6 0.50 6.1 87.4 9.1 3.2 0.3 1.9 0.2 1.7 031 | 003 | 199 2.1

7R U = 11 0.39 42 54.2 85 23 0.4 26 0.4 0.8 016 | 003 7.1 1.1

e 10 037 9.5 1464 | 167 13.2 14 3.6 0.4 1.9 038 | 004 | 234 25

Aza3A= 8 031 46.0 137.0 325 94 22 6.2 15 31 124 | 029 | 377 8.9

SoEe 8 0.29 740 | 4757 | 1420 | 169 5.0 19.7 5.9 173 | 046 | 014 | 658 19.6
25,2 317 5 0.24 28 76.7 7.2 35 0.3 0.5 0.0 1.3 010 | 001 46 0.4

w7 5 0.24 257 | 7080 | 3803 | 456 245 422 2.7 196 | 058 | 031 | 93.0 49.9
-0 8 0.24 207 | 1745 | 354 6.5 1.3 7.7 1.6 3.9 014 | 003 | 50.2 10.2
2R 5 0.23 6.4 5275 | 163 18.8 0.6 22.0 0.7 1.9 1.04 | 003 | 5658 18

At 6 0.21 33.0 | 3143 | 728 6.7 15 13.9 3.2 9.5 036 | 008 | 399 9.2

SR as EIRE] 2 0.21 0.0 4157 0.0 15.8 0.0 16.5 0.0 0.0 476 | 000 | 422 0.0

IR 4 0.20 103 | 4961 | 18.7 20.2 08 1.9 0.1 41 093 | 004 | 57.0 2.2

y,s Y 4 0.18 33.7 | 7970 | 59.3 37.3 28 7.7 0.6 11.7 | 233 | 017 | 3083 | 23.0
A=zdeAd= 2 0.17 8.1 61.5 84 6.7 0.9 1.2 0.2 0.9 028 | 004 | 257 35

w o] 5 017 37.9 | 4034 | 1204 7.5 2.6 24 0.5 305 | 078 | 024 | 975 20.4
Bl ol L}El e = 3 0.17 9.8 78.3 13.1 28 05 3.3 0.5 1.6 017 | 003 | 10.2 1.7
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. e ol %] whal u sk 2o

A Freq. | % SE | wW# | SE | W@ | SE | m#E | SE SE | W@ | SE | W# | SE
RRC]ERe =) 4 0.14 00 | 10844 | 00 37.2 0.0 95 0.0 0.0 245 | 000 | 1078 0.0
R B 5 0.13 460.6 | 1770.7 | 9445 | 484 22.0 5.2 1.7 2072 | 249 | 089 | 2178 | 73.7
g}Eo] 2 0.13 128 | 5635 | 504 13.5 0.1 18.4 38 29 670 | 125 | 613 44
e M I 5 012 71.0 | 3788 | 814 15.2 29 10.9 0.3 179 | 177 | 080 | 1227 | 220
= 2 0.11 0.0 154.8 0.0 8.9 0.0 48 0.0 0.0 004 | 000 | 211 0.0
e 5 0.10 241 | 5342 | 478 23.6 3.2 7.7 1.6 8.3 048 | 006 | 1278 | 268
A EYA= 4 0.09 35.5 95.9 26.0 10.2 28 3.7 1.0 1.8 079 | 021 28.7 7.8
A= 20N A= 2 0.09 0.0 137.8 0.0 6.8 0.0 3.3 0.0 0.0 017 | 000 | 182 0.0
Az AAA= 2 0.09 87.6 | 1708 | 822 10.7 4.0 75 41 8.3 125 | 056 | 71.7 | 299
s 5 0.09 522 | 4882 | 563 20.2 23 7.6 0.9 106 | 134 | 015 | 1584 | 183
Ens il 2 0.08 206 | 3209 | 1663 | 123 5.1 35 25 287 | 132 | 001 | 8.6 22,6
A A N, 23 2 0.07 10.8 85.3 14.2 5.6 1.1 1.7 0.2 28 039 | 006 | 271 7.2
212 A7) 2 0.06 0.0 160.5 0.0 13.0 0.0 5.2 0.0 0.0 110 | 000 | 861 0.0
W, g7 uy 1 0.05 0.0 770.8 0.0 40.1 0.0 10.2 0.0 0.0 124 | 000 | 1552 | 0.0
el 1 0.05 0.0 13.1 0.0 0.9 0.0 0.3 0.0 0.0 005 | 0.00 6.5 0.0
FAm| 1 0.04 0.0 59.3 0.0 1.9 0.0 0.4 0.0 0.0 029 | 0.00 5.0 0.0
E317] 1 0.04 0.0 4469 0.0 420 0.0 23.8 0.0 0.0 039 | 000 | 66.0 0.0
e 2 0.04 0.0 888.9 0.0 20.5 0.0 29.9 0.0 0.0 170 | 000 | 275.2 0.0
231 8], 2 X &= 2 0.04 0.0 112.6 0.0 5.0 0.0 24 0.0 0.0 007 | 000 | 209 0.0
=237 2 0.04 0.0 388.4 0.0 229 0.0 12.3 0.0 0.0 050 | 000 | 1246 0.0
) 1 0.04 0.0 58.3 0.0 38 0.0 29 0.0 0.0 006 | 0.00 6.3 0.0
B 1 0.03 0.0 8.0 0.0 0.3 0.0 0.1 0.0 0.0 001 | 0.00 25 0.0
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Table 2-37. BRE °|43 248 %2 4AF (A1)
g Sl UEF 5 vl A wjel Bl uelel B2 o] ofal WepE C
Bt SE Bt SE Bt SE Bt SE At SE At SE At | SE At SE
2 1633 | 62 21875 | 1186 | 3664 | 138 98.7 44 0.79 0.04 0.57 002 | 146 | 006 05 0.1
w A 2168 | 116 | 1504.1 873 || 9780 | 571 19.2 24 0.26 0.02 0.14 001 | 344 | 024 || 191 1.1
I | 93.2 4.0 1928.3 89.6 284.8 115 433 40 0.60 0.02 041 002 | 097 | 004 0.0 0.0
ZA 58.3 4.9 4389 388 || 2115 | 178 | 1578 | 129 0.06 0.01 0.10 001 | 098 | 008 | 103 08
! 1461 | 145 | 10376 | 1067 | 5477 | 561 || 167.6 | 17.2 0.08 0.01 0.10 001 | 179 | 019 | 128 1.3
g AR A 1932 | 184 | 23480 | 2716 | 4963 | 501 | 177.8 | 243 0.19 0.02 0.17 002 | 408 | 039 9.1 1.3
2= 89.7 | 148 171.8 32.1 1380 | 227 18.2 3.0 0.05 0.01 0.10 002 | 106 | 017 38 0.6
W, =y 2614 | 330 | 34713 | 3552 | 4858 | 555 56.9 6.3 0.23 0.04 0.25 003 | 410 | 048 8.3 1.0
25} A E] 82.5 8.6 195.6 206 || 4222 | 429 57.2 12.9 0.14 0.01 012 001 | 327 | 034 73 0.9
2 1534 | 131 | 19808 | 1642 | 491.8 | 415 27.7 3.7 0.19 0.02 0.10 001 | 158 | 013 | 189 18
X 93 | 113 || 11280 | 1296 | 1470 | 166 2.7 28 0.06 0.01 0.07 001 | 149 | 016 1.0 0.1
mE s 31.5 5.8 281.7 51.6 55.8 10.2 21 0.4 0.06 0.01 0.02 000 | 077 | 014 1.2 0.2
oA A 1752 | 154 | 11034 | 969 | 3778 | 306 | 1399 | 112 0.30 0.03 0.20 002 | 271 | 024 9.6 0.9
T T 188.6 | 229 | 24665 | 3605 | 4867 | 611 | 1881 | 35.0 0.30 0.04 0.19 003 | 390 | 048 93 1.1
el 1155 | 71 750.0 459 | 1389 8.3 452 2.7 012 0.01 0.08 000 | 054 | 003 5.6 0.3
e 679.7 | 655 | 3966.7 | 799.0 | 1280.0 | 1425 1.2 0.2 0.77 0.09 0.28 002 | 409 | 052 1.7 0.2
Apzar 81.6 9.1 21.6 24 1729 | 192 16.8 1.9 0.04 0.00 0.09 001 | 217 | 024 7.1 08
e} 1081 | 125 108.5 463 | 2187 | 268 214 26 0.07 0.01 0.11 001 | 287 | 033 85 1.2
Zn) g 188.7 | 19.2 433.1 66.0 || 3962 | 398 | 3541 | 3274 | 009 0.01 0.20 003 | 475 | 049 8.2 0.9
e 2244 | 528 | 33175 | 11200 | 4426 | 1329 || 626 14.8 0.23 0.06 0.15 004 | 511 | 142 38 1.0
zm 2015 | 535 351.9 97.7 || 183.7 | 46.0 71.9 18.4 0.26 0.07 0.08 002 | 251 | 065 5.9 1.6
iR PO R R 4770 | 63.8 14321 | 1629 | 788.5 95.5 206.6 25.6 0.59 0.09 0.34 0.04 705 | 0.98 11.0 1.3
ek 1863 | 30.7 | 32465 | 5521 | 533.7 | 889 | 1006 | 17.2 0.27 0.04 0.39 007 | 297 | 049 | 132 23
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g Sl UEF 5 vl A wjel Bl uelel B2 o] opal Wb C

At SE At SE & TN SE At SE A SE A SE #HF | SE A SE
AFHALE 3623 | 363 | 18301 | 1834 || 5763 | 578 || 2836 | 284 0.19 0.02 0.24 002 | 483 | 048 7.5 0.8
kol 8 7 10.1 2.2 85.3 18.4 8.7 1.9 11.5 25 0.01 0.00 0.01 000 | 003 | 0.01 0.2 0.0
e 1764 | 242 | 26879 | 369.0 | 5009 | 688 57.1 7.8 017 0.02 0.25 003 | 302 | 041 | 126 1.7
e (g8 2362 | 347 596.9 1185 || 2796 | 223 | 1216 | 406 0.25 0.04 0.26 005 | 328 | 071 | 387 13.8
Zu o] 7 987 | 183 536.5 101.2 || 2680 | 53.7 | 1569 | 375 0.08 0.01 0.07 001 | 121 | 018 6.7 1.3
Zatae e 2155 | 307 574.8 819 | 5744 | 819 | 1108 | 158 017 0.02 0.19 003 | 375 | 053 | 233 3.3
EapRe] 647 | 343 || 10533 | 6976 | 169.7 | 1012 | 35.7 14.3 0.53 0.21 0.29 013 | 217 | 059 14 0.7
e 91.9 | 241 139.4 36.6 141.7 | 37.2 81.6 214 0.07 0.02 0.07 002 | 102 | 027 24 0.6
e AUk 421 4.4 260.9 27.2 1284 | 134 72.9 7.6 0.05 0.01 0.06 001 | 071 | 0.07 3.6 0.4
7R U = 36.4 5.7 159.5 24.9 62.2 9.7 423 6.6 0.03 0.00 0.03 001 | 063 | 010 3.7 0.6
e 121.7 | 132 | 12402 | 131.1 || 2543 | 27.2 19.0 2.0 0.07 0.01 0.12 001 | 347 | 038 8.4 0.9
AZHZAE 1327 | 315 540.7 1282 || 467.0 | 1107 || 2779 | 659 0.15 0.04 0.27 006 | 318 | 075 | 136 3.2
ZEe 219.6 | 655 371.0 110.7 || 336.8 | 1005 | 444 13.3 0.13 0.04 0.25 008 | 259 | 0.77 9.3 2.8
b g 38.1 3.6 428.4 40.4 60.5 5.7 2.7 0.3 0.05 0.00 0.02 000 | 065 | 0.06 0.7 0.1
=g 453.8 | 243.7 || 2069.8 | 11116 | 6435 | 345.6 | 46.0 24.7 0.22 0.12 037 020 | 11.08 | 595 | 103 55
Sz mo 742 | 15.0 848.1 1719 || 1094 | 222 17.3 3.5 0.03 0.01 0.05 001 | 104 | 021 0.8 0.2
2R 1771 | 55 2798.2 86.4 4986 | 154 25 0.1 0.40 0.01 0.16 001 | 541 | 017 | 200 0.6
At 85.9 | 199 440.1 1019 || 3007 | 696 | 2415 | 559 0.23 0.05 011 003 | 264 | 061 | 141 3.3
2 A ol 199.6 | 0.0 1769.5 0.0 325.2 0.0 72.7 0.0 0.53 0.00 044 000 | 181 | 0.0 0.0 0.0
Ehsl 199.0 7.5 3033.0 | 1146 || 5652 | 213 64.4 24 0.19 0.01 0.29 001 | 340 | 013 | 143 0.5
R R D=0 412.7 | 307 | 46302 | 3447 | 8092 | 60.3 | 3121 | 232 037 0.03 042 003 | 525 | 039 | 106 0.8
Az AEAE 85.3 11.7 430.9 58.9 135.7 18.6 66.8 9.1 0.05 0.01 0.06 0.01 114 | 016 1.8 02
m Hoo) 79.9 | 185 843.0 1454 || 2190 | 417 | 1082 | 44.7 0.09 0.01 0.08 002 | 157 | 037 2.6 0.5
Bl ol L}El e = 58.3 9.8 143.7 24.1 1325 | 222 1.6 0.3 0.03 0.01 0.04 001 | 094 | 016 8.8 1.5
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P 3l UYEF 5 HlEtel A vl Bl HlElT B2 vo]ofal Hlgly C
=2 Rin SE =2 Rin SE =2 Rin SE 2 T SE 2 T SE 2 T SE 2 T SE 2 T SE

R i) 378.8 0.0 41949 0.0 990.0 0.0 212.3 0.0 045 0.00 0.44 000 | 551 | 000 | 195 0.0
R B 4324 | 1769 | 87351 | 5058.7 || 1690.8 | 751.0 | 3051 | 135.6 | 074 0.37 042 005 | 1155 | 586 | 384 13.4
g}Eo] 1559 | 130 | 32298 | 3760 | 4917 | 520 | 1206 44 0.75 012 0.49 010 | 164 | 011 5.1 0.6
e M I 2124 | 456 | 10555 | 3723 | 7851 | 3179 || 4909 | 2492 | 050 0.17 0.29 011 | 330 | 047 || 662 | 342
= 86.2 0.0 183.2 0.0 50.6 0.0 235 0.0 0.10 0.00 0.10 000 | 146 | 0.00 08 0.0
e 2945 | 495 | 28630 | 3139 | 3867 | 476 64.0 15.8 0.26 0.04 0.20 004 | 394 | 041 25 05
Az EdA= 119.1 | 323 407.8 1105 | 2984 | 809 | 1181 | 320 0.08 0.02 012 003 | 221 | 060 49 1.3
A= 20N A= 753 0.0 657.3 0.0 179.6 0.0 209.8 0.0 0.05 0.00 0.11 000 | 1.83 | 0.00 20 0.0
A=, AN A= 1533 | 656 6585 | 1168 | 5051 | 2684 | 2392 | 1623 | 025 0.16 0.24 014 | 412 | 219 | 189 | 105
s 3042 | 351 | 43655 | 5035 | 6360 | 733 || 1206 | 13.9 0.27 0.03 0.27 003 | 242 | 028 | 104 1.2
o545 A| 1) 109.8 | 645 | 21037 | 1033 | 3856 | 2107 || 283.6 | 1282 | 0.16 0.07 0.24 009 | 246 | 105 || 172 1.9
A AN, 2= 54.3 3.7 466.5 705 || 1248 | 371 26.1 12.9 0.03 0.00 0.04 000 | 249 | 0.00 46 0.6
212 A7) 150.1 | 0.0 1096.3 0.0 420.0 0.0 58.3 0.0 0.10 0.00 0.13 000 | 304 | 000 | 109 0.0
W, g7 uy 630.8 | 0.0 4035.5 0.0 11127 | 00 4239 0.0 0.84 0.00 0.51 000 | 812 | 000 | 203 0.0
el 13.3 0.0 114.7 0.0 44.0 0.0 26.5 0.0 0.01 0.00 0.07 000 | 008 | 0.00 1.7 0.0
FAm| 26.6 0.0 413.6 0.0 101.0 0.0 25 0.0 0.04 0.00 0.02 000 | 028 | 0.0 45 0.0
E317] 3771 | 0.0 1189.3 0.0 968.7 0.0 232 0.0 0.17 0.00 043 000 | 1134 | 0.00 5.4 0.0
e 266.6 | 0.0 5185.1 0.0 926.4 0.0 192.6 0.0 1.22 0.00 0.87 000 | 289 | 000 | 164 0.0
231 8], 2 X &= 51.2 0.0 147.3 0.0 178.8 0.0 17.9 0.0 0.05 0.00 0.06 000 | 124 | 0.00 3.2 0.0
=237 3287 | 0.0 1324.5 0.0 424.6 0.0 41.0 0.0 0.15 0.00 0.20 000 | 376 | 0.00 0.0 0.0
) 36.5 0.0 132.8 0.0 58.3 0.0 3.6 0.0 0.02 0.00 0.03 000 | 091 | 0.00 1.0 0.0
B 3.7 0.0 421 0.0 5.4 0.0 1.6 0.0 0.00 0.00 0.00 000 | 005 | 0.00 0.0 0.0
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fr, e 9, 2 AFHE 9A AXFa BEyde] 2uiAE HE f
AASHAS HER Ae ZXZd A, HEHE B2E S WA 2AE o

o2 Eokth T AW AFFL ZIAZTFAI3 gRTE 2FAE(7.68 g)S I A
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A E 7L 28] o] 'L FFIATH(P<0.05).

Hi
&
ot
N
9]
l ow©
oft A
o B
eI

5
ok
i
1>

i
AN
oﬁ%
o
X ogxy XN R e o &

o

E
o
2
lo
fu
= N o Hf © T o o

>

(2
=2
=)
ot

Table 2-3-8. 34T 7o} M4 BR 542 T3 ¢4 AFHAF Bl

2] =4 (n=106) =3 2371 H

Intake 23945 + 258 30844 + 3260 ° 20736 + B2 °
Energy (Kcal) 53258 + 5967 547.85 + 5427 37538 + 487

Protein (g) 1610 + 13 ° 2444 +  20° 1159 + 148 °
Fat (g) 413 + 051 ° 569 + 067 768 + 08 "
Carbohydrate (g) 10414 + 118 ° 10523 + 1021 ° 6226 + 837 °
Dietary Fiber (g) 106 + 014 ° 083 + 008° 034 + 004"
Ca (mg) 101.33 + 1350 ° 5537 + 629 ° 1825 + 19 °
P (mg) 19251 + 217 ° 263.00 + 3435 ° 87.83 + 1040 °
Fe (mg) 262 + 030 *° 345 + 040 ° 158 + 019 °
Na (mg) 2212.98 + 259.66 * 348219 + 36416 " 181.44 + 1939 °
K (mg) 48991 + 5763 48855 + 5774 43992 + 5018

Vitamin A (ug RE) 177.81 + 2409 * 5649 + 65 ° 5719 + 1300 °
Vitamin B1 (mg) 020 + 002 023 + 004 015 + 002

Vitamin B2 (mg) 017 + 002 ™ 025 + 003 ° 013 + 001 °
Niacin (mg) 403 + 04 411 + 050 358 + 045

Vitamin C (mg) 931 + 1R 851 + 101 708 + 077

Protein ratio(%) 1257 + 0B ™ 17.99 + 042 ° 1236 + 04"
Fat ratio(%) 794 + 0% * 951 + 043 ° 1966 + 052 °
Carbohydrate ratio(%) 79.48 + 071 * 7250 + 08 ° 6797 + 05 ¢

Mean + SE
a b ¢ : Bonferroni’s multiple T-test A3} a=0.05 ==l F-2]F 2l z}ol7} UL
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96.71%, EY™ 145.79% 2 HF AFHZHe 95% o|Aoldor}) AFAE = 6926%= 70%

79T, 2RAEE B3 wude) 4nE Tyl Wl foHe
2 9o szt o9 Ao, B4, 9, A 94 AT ByHe] ws) 27
Bl gAulgel fodo Yopth AwrAel Aale AL WHE & Y= MARE Hw
AN T4 053, BUW 054, 298] 03652 FAZSL BPHEL 05 olake] FEOIYS

Table 2-3-9. AT F} Afy WF F4E T = JFHA7IEN I

AFHE vl

T =4 3w 23} A ]
EIREEY 7497 + 769 7611 + 757 5200 + 662
Tl A 9.71 + 957 14579 + 1536 * 69.26 + 869 °
2) 0] A5 14.02 + 170 * 11.04 + 103 ° 476 + 06 °
Zh 4o 4296 + 550 ° 852+ 25 ° 801 + 08 °
o) 8250 + 933 *° 11272 + 1472 ° 37.64 + 446 °
2 77.06 + 929 ° 9840 + 1354 ° 39.09 + 477 °
UEF 45235 + 529 *° 70759 + 7506 ° 3630 + 388 °
75 4199 + 494 4188 + 49 3771 + 430
HEk A 7738 + 9% ° 2474 + 288 ° 2553 + 59 °
nelyl Bl 51.38 + 542 6035 + 955 4047 + 5D
H]ElYl B2 3787 + 419 5538 + 5 ° 2950 + 33 °
L}o]opal 80.02 + 841 81.68 + 969 73.06 + 938
Hlgly C 27.92 + 397 2554 + 302 2125 + 230
MAR 053 + 004 ° 054 +  0M° 035 + 003 °

Mean + SE
a b ¢ : Bonferroni’s multiple T-test A3} a=0.05 ==l F-2]F 2l z}ol7} UL
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Table 2-3-10. el w2 AFAHFF v
(9/day)
Total(n=4493) Male(n=1845) Female(n=2648) T-value | P-value
957.8 + 12.0 1011.0 + 13.1 %65 + 16.5 591 <0.001
3092 + 3.3 3453 + 49 2718 + 3.8 12.23 <0.001
354 + 18 322+ 22 388 + 29 -1.81 0.0724
101 + 0.3 120 + 05 82+ 04 6.36 <0.001
389 + 14 49 + 23 327 + 1.8 415 <0.001
38+ 05 36 £ 04 40 £ 09 -041 0.6842
3425+ 53 38.0 + 64 2983 + 6.0 13.05 <0.001
60 + 04 64 + 06 57 + 04 1.03 0.3023
2006 + 8.3 168.3 + 84 2341 + 11.3 -6.09 <0.001
13.2 + 06 134 + 0.8 13.0 + 0.8 042 0.6721
3202 + 6.2 3610 + 86 2778 + 69 8.57 <0.001
1195 + 4.1 1478 + 6.1 9.2 + 42 8.72 <0.001
284 + 11 338 + 1.7 228 + 09 6.37 <0.001
802 + 24 9.4 + 3.7 614 + 21 9.75 <0.001
921 + 4.0 811 + 51 1035 + 4.5 -4.26 <0.001
381.3 + 125 537.7 + 20.9 2189 + 82 14.48 <0.001
98 + 03 122 + 04 73 + 02 10.42 <0.001
3013 + 11.7 4416 + 20.0 1556 + 7.7 13.44 <0.001
61.0 + 1.3 740 £+ 19 476 + 14 1217 <0.001
61+ 07 70 + 1.2 52 + 07 1.36 0.1769
32+ 06 30 + 07 33+ 09 -0.29 0.7714
1661.3 + 20.3 1909.8 + 29.3 1403.3 + 221 14.45 <0.001
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Table 2-3-11. WH{ AF ofFo W& HNFHFHF vl
(g/day)
Total(n=4493) Male(n=1845) Female(n=2648)
(/35414617}8) ](jrllizﬂl?)— T-value |P-value (Ej;&l’—) ](jrlljj]lﬂ;} T-value | P-value (/Ej% 2?12;)} T-value |P-value
A EA] A= 976.9 + 16.9 9484 + 15.0 137 | 01737 | 10328 + 21.3 9949 + 175 133 | 01839 | 9106 + 20.3 904.1 + 21.1 025 | 0.8041
35 3432 + 50 2867 + 3.8 957 | <0.001 | 3818 + 75 3183 + 5.8 700 | <0001 | 2974 t 6.6 256.6 + 4.2 339 | <0.001
YRS 371+ 25 343 + 24 084 | 04014 35.0 + 34 30.0 + 31 105 | 0.2973 396 + 36 383 + 3.7 027 | 0.7860
5 114 + 05 93 t+ 04 3.30 | 0.0012 127 + 0.8 115 + 06 119 | 0.2340 98 + 0.6 73+ 04 337 | 0.0009
5 347 + 19 41.7 + 20 =250 | 0.0135 392+ 3.0 492 + 34 217 | 0.0313 295 + 25 346 + 22 177 | 0.0782
A5 38+ 11 38 + 04 -0.02 | 09827 29 + 03 40 + 0.6 -149 | 01377 47 + 24 35+ 04 048 | 0.6284
A5 3380 + 7.0 3455 + 6.8 -0.83 | 04059 | 3704 + 9.1 3959 + 89 2200 | 0.0472 | 2995 + 87 2975 + 74 019 | 0.8490
WA 61+ 06 60 t+ 05 023 | 08219 6.7 + 09 61+ 08 047 | 0.6414 551+ 05 58 + 0.6 037 | 0.7083
A F 192.8 + 10.6 2058 + 11.5 0.8 | 03907 | 173.8 t 13.3 1643 + 11.3 053 | 0590 | 2153 + 13.1 2453 + 165 154 | 01233
=5 99 + 06 153 + 09 493 | <0.001 104 + 09 155 + 1.2 -3.32 | 0.0011 93 + 0.8 151+ 11 418 | <0.001
FEA AF 3266 + 99 3160 + 7.6 087 | 03829 | 366.0 + 13.8 357.3 + 11.3 048 | 06293 | 2799 + 10.2 2767 9.0 024 | 08144
=5 1293 + 64 113.0 + 5.0 208 | 0.0393 | 151.0 + 8.6 1454 + 88 044 | 0.659 | 103.6 + 7.6 823 + 5.0 231 | 0.0222
Wi 310 + 14 267 + 14 227 | 0.0245 364+ 21 319 + 23 159 | 0.1128 245+ 13 218 + 1.3 145 | 01490
olH 7 773 + 39 8221+ 29 -1.02 | 03102 924 + b6 1028 + 4.8 -146 | 0.1471 595 + 35 625+ 27 0.69 | 04901
Qpm o A= 89.0 + 53 941 + 50 -0.76 | 0.4498 863 + 81 773 + 6.0 094 | 0.3481 923+ b5 1100 + 6.0 234 | 0.0204
71} A= 436.0 t+ 19.6 3451 + 15.6 3.66 | 0.0003 | 581.1 + 31.0 505.7 + 28.1 180 | 0.0730 | 263.8 t 16.5 1924 + 87 377 | 0.0002
R 109 + 04 90 + 03 3.9% | <0.001 128 + 0.6 11.7 + 0.6 142 | 0.1577 87 + 04 64 + 0.2 456 | <0.001
=% % 5 | 3553 +19.0 2654 + 14.6 375 | <0.001 | 4904 + 304 405.5 t 26.6 210 | 0.0373 | 195.0 + 16.1 1322 + 83 336 | 0.0010
Zr e 61.7 + 20 606 + 1.7 0.43 | 0.6701 704 + 28 76.6 + 26 -1.60 | 01112 514 + 25 454 + 15 214 | 0.0336
P e 49 + 09 69 t 08 -1.84 | 0.0684 48 + 14 86 + 16 2202 | 0.0445 49 + 1.1 53+ 08 035 | 07285
1= 32+ 09 32+ 07 0.04 | 0.6249 26 + 1.0 33+ 09 049 | 0.6253 39 + 16 30+ 11 044 | 0.6614
AT | 1739.6 + 30.8 | 16094 + 25.8 330 | 0.0012 | 1980.0 + 46.3 1857.9 + 38.5 200 | 0.0471 | 14543 + 27.8 1373.1 + 27.6 233 | 0.0212
Mean + SE
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b 9% 4A we ogooti AAF vw

gy gde mE F¥gs AFHFS B Zide Table 23129 2t oA AHAFL
2181.6 kcal, & 80.0 g AW 475 g oL, FAke] B IF 2557.3 keal, T
946 g, A"} 56.6 g, ARl A d 17914 keal, A 64.8 g, AW 380 g o2 X}

of Bls| ARt d7F, @A ‘;—l A ATl fFAHoRE Wtk 0|9 Aol MR, F
127 vletRle] JHH A @At vla} AA7F folHoz vkttt @ ddiol
3} B3t E, X 2 gl Aol HFAYE B AA AR 66.6% : 18.8% : 14.6%, A+
AL 661% : 192%: 14.7%, AR 2] A9 67.1% : 185% : 144% =2 wlad AHu= 44
| WE AolE Holx] ko), AWAHFHY Y A9 FAL grstE dFHuY B o
A7 foH oz E9kT.

HF AFAGR B2 Y AAFS £ 2= Table 2-3-137 Zoh AA] =]
B¢ AR AR AR v A FHA A %‘E, o, A%, g5sE, JEF, HER
B1, HE}R] B2, vfolopile] HFH o] foFozE Et1, AEe WR H%XM AR v
AFAA e Bls FoAoz vopnt duA I g @rstE, AW, dede] 43
H &9 3¢ g5stEn iAo AR Wi HAAFHATE A ﬁ%ﬂ]—é | A3
A7 foH oz E9kT.

H A 1R AR |WR vAFAR vl WA, A9, g538tE, JEE, Y
E}H HlEFR] B2o] AHF o] FojHoz =oha, ARt g o

Tfi}%, Zr4r, VEF, BEMY B, H]EFY B2 @ i}ololale] MHFHTFo] fo]Ho
ok S A Jgio HdFHAvE EA A AN dHHE 1R
AFAve AR AR B9ka, AR Ae g@asE AFve 1R/ HAFHATE A
H AR E WR AFHATE felFoz itk AvtH o WR AR AF vAHAR
of vl JdAh HHAFo] =2 ez FAHAG
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Table 2-3-12. A& W& 4

¥ HAF Wlm

S H

Total(n=4493) Male(n=1845) Female(n=2648) | T-value | P-value
Energy (Kcal) 21816 + 19.7 25567.3 + 27.0 17914 + 19.3 2418 <0.001
Protein (g) 80.0 + 09 946 + 1.3 648 + 09 19.15 <0.001
Fat (g) 475 + 07 56.6 + 11 380 + 07 14.67 <0.001
Carbohydrate (g) 3365 + 3.0 3733 + 39 293 + 34 17.05 <0.001
Dietary Fiber (g) 80 + 01 86 + 02 74 + 02 7.24 <0.001
Ca (mg) 5551 + 6.8 6075 + 9.1 500.7 + 8.9 8.83 <0.001
P (mg) 12843 + 121 14743 + 16.2 1087.0 + 14.2 18.41 <0.001
Fe (mg) 159 + 02 18.0 + 04 138 + 03 9.85 <0.001
Na (mg) 5532.6+ 69.4 64883 + 97.6 45402 + 77.8 16.83 <0.001
K (mg) 3307.7 + 37.0 36759 + 435 2925.3 + 46.7 13.84 <0.001
Vitamin A (4g RE) 9101 + 259 10259 + 37.2 7899 + 225 6.84 <0.001
Vitamin Bl (mg) 148 + 0.02 173 + 0.02 122 + 0.02 17.61 <0.001
Vitamin B2 (mg) 139 + 0.02 1.58 + 0.03 119 + 0.02 13.46 <0.001
Niacin (mg) 187 + 02 220 + 03 153 + 0.2 18.70 <0.001
Vitamin C (mg) 1162 + 23 1190 + 24 1133 + 34 157 <0.001
Carbohydrate ratio (%) 66.6 £ 0.2 661 + 0.3 671 + 03 244 0.0158
Fat ratio (%) 188 + 0.2 192 + 03 185 + 0.2 219 0.0299
Protein ratio (%) 146 + 0.1 147 + 0.1 144 + 0.1 1.93 0.0548

Mean + SE
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Table 2-3-13. |f AF oFo @& I AHF vl
Total(n=4493) Male(n=1845) Female(n=2648)

(ii;;) 2?2?1;— T-value | P-value (/fjj;}) ](jrllfli;; T-value | P-value | %2} (n=950) ](jrllflli;)} T-value | P-value
Energy (Kcal) 23735 + 299 | 2054.2 + 24.1 841 <0.001 | 2750.2 + 475 | 2414.8 + 35.3 533 <0.001 | 1926.6 + 26,5 | 17114 + 22,5 6.81 <0.001
Protein (g) 844 + 15 77.0 + 1.1 4.08 <0.001 978 + 2.2 922 + 1.7 1.93 0.0559 68.6 + 14 626 + 1.0 4.06 0.001
Fat (g) 546 + 1.2 427 + 0.9 8.01 <0.001 632 + 18 51.7 + 1.5 460 <0.001 45 + 1.0 341 + 0.8 8.12 <0.001
Carbohydrate (g) 3544 + 4.0 323.0 + 3.6 6.50 <0.001 | 3932 t+ 6.0 358.6 + 4.9 445 <0.001 | 3083 t 4.7 2892 + 43 3.18 0.0018
Dietary Fiber (g) 83 +02 7.8 + 02 1.79 0.0746 88 + 02 85 + 0.2 1.10 0.2718 77 + 0.3 72 + 02 1.25 0.2118
Ca (mg) 5365 t 9.1 567.5 + 94 -2.35 0.0200 | 588.1 + 13.0 6219 + 12.8 -1.83 0.0698 | 4753 + 11.0 515.7 + 12.2 -2.54 0.0120
P (mg) 12947 + 192 | 12774 + 15.1 0.72 04728 | 1467.2 + 25.3 | 1479.6 + 22.1 -0.36 0.7190 | 1090.2 + 20.8 | 1085.1 + 16.9 0.21 0.8353
Fe (mg) 158 + 0.3 161 + 0.3 0.71 0.4805 174 + 05 184 + 05 -1.48 0.1409 138 + 04 139 + 0.3 -0.06 0.9522
Na (mg) 6262.8 + 113.1 | 5047.9 + 85.7 847 <0.001 | 71875 + 156.0 | 5971.6 + 126.1 5.89 <0.001 | 5165.8 + 1235 | 4169.7 + 93.9 6.51 <0.001
K (mg) 33548 + 51.5 | 32765 + 45.7 1.25 02146 | 3680.2 + 654 | 3672.8 + 57.8 0.08 0.9325 | 2968.7 + 65.0 | 2899.6 + 54.1 0.94 0.3465
Vitamin A (i
RE) 866.6 + 27.0 939.0 + 37.6 -1.64 01031 | 9559 + 40.3 | 1077.6 + 58.7 -1.69 0.0932 | 760.7 + 25.5 807.2 + 31.0 -1.23 0.2223
Vitamin B1 (mg) 1.65 + 0.03 1.37 + 0.02 7.76 <0.001 190 + 0.04 161 + 0.03 483 <0.001 1.35 + 0.03 1.15 + 0.03 3.9 <0.001
Vitamin B2 (mg) 147 + 0.02 1.33 + 0.02 4.80 <0.001 1.66 + 0.04 152 + 0.03 2.81 0.0055 1.25 + 0.02 1.15 + 0.02 3.4 0.0010
Niacin (mg) 194 + 0.3 183 + 0.3 257 0.0109 223 + 05 21.8 + 04 0.72 0.4700 16.0 + 0.3 149 + 0.2 2.59 0.0105
Vitamin C (mng) 116.7 + 34 1159 + 2.7 0.21 08333 | 1182 + 43 1196 + 29 -0.25 0.8039 | 1149 + 45 1124 + 3.8 0.54 0.589
Carbohydrate
ratio (%) 654 + 04 67.3 + 0.3 -4.32 <0.001 655 + 0.5 665 + 04 -1.52 0.1304 653 + 04 682 + 04 -5.40 <0.001
Fat ratio (%) 204 + 0.3 17.8 + 0.2 7.07 <0.001 203 + 04 184 + 0.3 3.79 <0.001 205 + 0.3 173 + 0.3 7.51 <0.001
Protein ratio (%) 142 + 0.1 149 + 0.1 -4.03 <0.001 142 + 0.2 15.1 + 0.2 -3.93 <0.001 142 + 0.2 146 + 0.1 -1.88 0.0622

Mean + SE
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—

th =0 FAHAFA7IFC g HAFANE
=1 FAFH 7|Fo T HAHANES EA% Ayl= Table 2-3-149F 2t}

ok
o

Table 2-3-14. /o] W& 3= FLHAHFAZIERNL Aol thgk HAFH& ¥l
(%)

Total (n=4493) Male (n=1845) Female (n=2648) T-value | P-value
Energy 1006 + 0.8 1072 + 11 9.8 + 10 9.54 <0.001
Protein 1589 + 1.7 1761 + 2.3 1409 + 2.0 11.79 <0.001
Dietary Fiber 357+ 07 346 + 06 369 + 09 -2.80 0.0056
Ca 791 + 1.0 826 + 12 755+ 1.3 4.04 <0.001
P 1835 + 1.7 2106 + 23 1563 + 20 18.41 <0.001
Fe 1539 + 25 1850 + 3.7 1216 + 26 15.74 <0.001
Na 3759 + 47 4406 + 6.6 3086 + 52 16.95 <0.001
K 945 + 11 1060 + 1.2 83.6 + 1.3 13.84 <0.001
Vitamin A 1321 + 3.7 1394 + 5.0 1245 + 3.6 311 0.0022
Vitamin B1 1281 + 1.4 1443 + 20 1113 + 1.8 13.24 <0.001
Vitamin B2 1021 + 1.1 1053 + 1.6 97+ 15 3.10 0.0023
Niacin 1237 + 1.3 1375 + 19 1095 + 1.6 11.95 <0.001
Vitamin C 1162 + 2.3 1190 + 24 1133 + 34 157 0.1193
MAR 084 + 0.00 087 + 0.00 081 + 001 9.75 <0.001

AA gt B Aoldf, ZE, BES AT JddihE A=A dFHFHANE F
HAZAAHEF E= FEAAFAZF ol Ao, Aoldfre 35.7%, ZES 791%, ZF
2 U5%2 AFAFAY == FEAFFED & FFoU HER CE A% IS
A Pl mEl Aolg B Aoldfeo B At 34.6%, AR 369% =2 el M|
A7} FolHo @ =ghor), o] JuihE Iyl oA} ¥l foHez =irh

AR Q) Aale] AL HrE 4 9= MARS EW A thdxt 0.84, @A 0.87, o=}
0812 @1 EF 08049 e Ho Hubd AAle] AL g5stgon, ARG =

%XM MARgkol f+ojHoz
AF A3 Rl mWE Aol EE A oA Ae vz, 9w, vge Bl,

HIERRL B2 B uelobils ®R AHATE |F v HA He folHoz wgton, o
FgE T A, HER B2E A3 9

=9l FFAAZIZRNL AL ol HHsHIT. A~

3% 22t 95.9%, 984Nz HF AFA ] HE W2 otk 2y el 1R A

Hir
g:_‘o_l
Y

il
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HA} 762%, AR v 811% 2 HWRH AHAA ) vl AF HAAAT f9Her =
skt ol W AolE BHw 9k B¢ oux|, ZE, UEF vEN Bl HEW B2

oA, A=tel 3+ MZ] g, wElsl Bl ®lERl B2, uololdlel A ®|F A4FHAIL
B v A AR W feHer w9kt ay 9 BF Zed W9F AFHA vl
A HAAAE =gew, AE 94 ARtelM \F s AHAAE 1R AR vlE #
gHoz =gtk ANk HAe AL HHE 5 e MARS HE AR Wi
HIA AR 25 gEel A gLl OSOWOE FE FE ooy, FAWIAL Y 2
T AF AHAATE 47 086, 0.88, 08302, AF HIAFAAS 247} 083, 087, 0.80E T} =
skow, 53 AAtdAtet A= A7 *Mx} P AF wgdAA ] v felHos =%
Th(Table 2-3-15).
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Table 2-3-15. A F{ AlFH AHFo] W2 =l FFAFH7IERNL Aol 3k A& Bl
Total(n=4493) Male(n=1845) Female(n=2648)

(f:i;;) 2?2?1;— T-value | P-value | =} (n=728) ?lii;l— T-value | P-value (/Ej;]—) ](jrllfli;()} T-value | P-value
Energy 1078 + 1.2 959 + 1.0 752 | <0.001 | 1144 + 1.9 1019 + 14 486 | <0001 | 999 + 14 902 + 1.2 385 | <0.001
Protein 166.1 + 2.7 154.0 + 20 3.61 | <0001 | 1811 + 39 1724 + 32 164 | 01024 | 1485 + 29 1365 + 22 366 | <0.001
Dietary Fiber 366 + 11 351+ 07 137 | 01724 352+ 09 341+ 07 110 | 02718 | 383 + 1.6 360+ 1.0 125 | 0.2118
Ca 762 + 1.3 811+ 13 -2.66 | 0.0085 796 + 17 848 + 17 209 00383 | 721 + 17 775 + 1.8 227 | 0.0247
P 185.0 + 2.7 1825 + 22 0.72 | 04728 | 2096 + 3.6 2114 + 32 036 | 0719 | 155.7 + 3.0 155.0 + 24 021 | 0.8353
Fe 1492 + 32 1570 + 33 -1.83 | 0.0689 | 1780 t+ 4.7 190.1 + 5.1 179 | 00757 | 1151 + 3.4 1255 + 35 222 | 0.0278
Na 4236 + 76 3442 + 59 814 | <0.001 | 486.2 + 10.5 407.0 + 87 366 | <0001 | 3494 + 84 2845 + 64 618 | <0.001
K 959 + 15 93.6 + 1.3 125 | 02146 | 1051 + 1.9 104.9 + 1.7 008 | 09325 | 848 + 1.9 828 + 15 094 | 0.3465
Vitamin A 1246 + 3.8 1371 + 54 -1.97 00503 | 1293 + 54 1469 + 8.0 -1.81 00728 | 119.1 + 4.0 127.8 + 4.9 -142 0.1569
Vitamin B1 1420 + 23 1189 + 1.8 772 | <0.001 | 158.1 + 3.6 1341 + 2.7 483 | <0001 | 1229 + 23 1044 + 23 2.95 | <0.001
Vitamin B2 107.7 + 1.6 984 + 15 437 | <0001 | 1105 + 23 1015 + 22 281 | 0003 | 1043 + 1.9 954 + 20 3.34 | 0.0010
Niacin 1277 + 22 1211 + 1.7 241 | 00172 | 1393 + 3.2 1362 + 25 072 | 04700 | 114.0 + 25 1068 + 1.8 259 | 0.0105
Vitamin C 1167 + 34 1159 + 2.7 021 | 08353 | 1182 + 43 1196 + 29 025| 08039 | 1149 + 45 1124 + 3.8 0.54 0.589
MAR 0.86 + 0.00 083 + 0.01 3.64 | <0.001 0.88 + 001 087 + 0.01 148 | 01400 | 083 + 001 0.80 + 001 3.01 | 0.0030
Mean + SE
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() AFAFAN g2 I JFAHFAZIF(EAR) v HFHAA v&

=l JFYHAVIE T HTAFHFEAR) T HHAAY HE&S E AT Table
2-3-167} 2ot WA FAe] H-9- EAR\ g JFARS] Hlgo] 7ME =2 9
2 AA 61.7%, GA 582%, TR} 652% = Fuks= o] Are] RIS o
Hstath o9 vlEMY B2¢} H]E}Y Cr} 247 43.8%, 395%=2 A AR 40% A =7}
P B9F wgr A5 E Aoz Yt s F HABAF vk AFHSE 1S
ol Vg e Gt dor At} 62%, EAk 24%, G2 102% olAw HEe
M2 Zolg HokS w BIERR B2E ALd dYaT FUd mE AolE Ho @At
AT FEFQF v HFstE v Eo] foHo g gttt

e
[0}

ﬂtl

ol

Table 2-3-16. /ol we} =<l FFAHFH7IE(EAR) mlvt HAFHA 2 vl& W

(%)

Total (n=4493) | Male (n=1845) | Female (n=2648) T-value P-value
Protein 112 + 0.6 83 + 07 142 + 09 -5.45 <0.001
Ca 61.7 =+ 0.9 582 + 1.3 652 + 1.3 4.13 <0.001
P 62 + 05 24 + 04 102 + 0.8 -8.53 <0.001
Fe 219 £+ 08 89 + 09 353 + 1.3 -16.26 <0.001
Vitamin A 345 + 1.0 319 + 15 372 + 13 -2.89 0.0043
Vitamin B1 282 £ 09 214 + 1.2 353 + 1.3 -8.06 <0.001
Vitamin B2 438 + 1.0 426 + 14 451 + 1.2 -1.36 0.1753
Niacin 236 £ 09 159 + 1.1 317 + 13 -9.81 <0.001
Vitamin C 395 + 1.0 364 + 14 429 + 14 -3.51 <0.001
Mean + SE

AF AFH fF7o ©E EAR mgk HFHA] v¥&E 43 A3= Table 2-3-173% %
ot AR AdRte] A g, <, &, "elw Bl, HElY B2 % 1jojolale]l EAR wmwh
AFAAS] vlgeo] |WR A APHA v HE AT F9HS otk v Zee |
F AR 65.2%, WF HAFHAA 593%E HR/ AFHA HlE HF HAHFHATE FolFHe
=2 ° BT Fukg o]4te] EAR HRE HFH =
P oldnk HEF HER A Ae HF AFAAE A7 20.8%,
A, A HAHAE 4 226%, 352% 2 HE A v AE v A4HAA
o] Hlgo] tha ERo FAHLE FHA Aol= ol HEME Bl¥ H|ER B2
o A9 \HF AAXI A7 205%, 39.0%, WF vAHAHATL 22 33.3%, 470% = HF
AFAA e Bls) AF HAHFHAY vgo] folHer =okow, 53] HEMR Bl 10% ©]
4] ApolE Bt
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Table 2-3-17. A&

A

H

7 550 e B3

[e]

FFHHA7IE(EAR) v HF A4 Hl& v

Total(n=4493)

Male(n=1845)

Female(n=2648)

- 178 -

AAA | MAAA AAA | ARAA HAA | aAAA

(0=1675) (n=2815) T-value | P-value (0=728) (0=1117) T-value | P-value (0=950) (n=1698) T-value | P-value
Protein 87 £+1.0 | 128 + 0.8 -3.36 0.0010 68 + 12 94 £ 1.0 -1.59 | 01133 | 110 £ 1.3 | 16.0 = 1.1 -318 | 0.0018
Ca 652 +14 | 593 + 13 3.01 0.0030 | 61.6 £ 1.9 | 557 = 1.7 230 | 0.0228 | 694 + 1.8 | 62.7 + 1.6 296 | 0.0035
P 51 + 0.6 70 ¢ 0.6 -2.28 0.0240 1.7 + 0.6 29 £ 0.6 144 | 01517 | 92 + 11 | 109 ¢ 1.0 119 | 0.2345
Fe 208 £+ 12 | 226 + 09 -1.20 0.2327 89 :+15 89 + 1.0 -003 | 09795 | 350 +1.8 | 355+ 15 -025 | 0.7992
Vitamin A 335 +14 | 352 14 -0.83 04091 | 31.7 £+ 23 | 321 + 1.9 -011 | 09135 | 356 21 | 381 1.7 -091 | 0.3652
Vitamin B1 205 £ 12 | 333 +12 -8.00 <0.001 | 152 + 1.7 | 260 + 15 -490 | <0.001 | 268 1.7 | 404 1.7 -594 | <0.001
Vitamin B2 390 + 15 | 470 + 1.2 -4.21 <0.001 | 374 + 22 | 464 : 1.7 -3.36 0.001 | 409 +19 | 476 + 18 -238 | 0.0185
Niacin 206 £ 1.3 | 257 + 1.1 -3.36 0.0010 | 145 18 | 17.0 + 1.3 1.7 | 02682 | 278 £+ 1.8 | 339 £ 1.6 -276 | 0.0064
Vitamin C 403 +16 | 390 £ 13 0.59 05545 | 37.8 :+ 23 | 353 + 1.8 087 | 03862 | 432 +22 | 426 1.7 022 | 0.8224

Mean + SE




o] WE AolE Bw w¥Ae A9 wEw Bl tuam 9] BAR )2 AAA )
ki, A7te] AE e
Bl WlEM B2l W& AAAe] wlsl WH WAL EAR mlgk 4ASE wgol &
JHoz Egth o9 BuAT volobdl 9A] dxdlq WME AAAT WE W HAR
of W3 EAR mlgk HHsHE Hlgol froHoR stk v BHe P BT WE A
AR WE W AARNA EAR Hlgk gAsks Hgol fodon vl WE 4H &
w0 ohel EAR Flgt 4Asks deadl Aolg R %, @ T ueh Blg Hg

e
o
o,
=
il
g
B\
D
2
e
:(u)L_',
=
il
e
g
j&
D
<
>
4
o
Yy
o
HU

I

7 B29] A% WH ARl vis) W M AgHARA EAR Hlgk 4FshE vlgo] Eote
m, 53 wm B29] A9 aluhel Aol A9 RE:sA 4AsE ugol B
A F sz AAH gtk olzid HElR B2o] dFHFo] WRF AFAA A EARH g

i
AN
ol
ol
fr

Hgo] WA UEhd Aom Mol mMRe} g7 4ASE 4F =t o499 Y
w7} Fasly] gz BeEn,

7IUEE |HR/ AHAA 225 4% Z3+= Figure 2-3-1, Table 2-3-187 o] o}
Hos FAT Ao "wE22 A35E v]fo =9t = olxe "ag H4H5= nus

2 8% mgtow mﬂ AR 54%, SR} 7.7%, AR} 32% 2 GAIRTIE ofzle] H] S o
= 2 Uelhgon, o}z, HA 2 A
£o] A =l AANAA, R 2

A BE ARE AFASE HE2 71U gt fol A 2o]lE B 3UTH(p<0.001).

(%)
24.1

23.1

HHICH X} EFxt of X}

L Jo] ¥.5| XAl bl

Figure 2-3-1. 7|82 AF AAFHAAS] v &
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Table 2-3-18. 7|UHE 2 WH{ AFHFFol w2 EX

A At ol 4}
o+ R 183 ( 5.4) 12 (7.7) 71 (3.2
i u) 4 A7 3964 (94.6) 1567  (92.3) 2377 (%6.8)
a A& A 97 (23.1) 402 (24.1) 565 (22.0)
e n] 4] 22} 3416  (76.9) 1391 (75.9) 2025 (78.0)
A4 HFHA 788 (19.8) 353 (21.2) 435 (184)
h u| A # 2} 3637 (80.2) 1474 (78.8) 2163 (81.6)

X* value 145.629 62.414 117.968

P value <0.001 <0.001 <0.001

® 7UE wF AFAd H2 AFHAY va
AUde WE 4R wgARe] AF g4AFL BT AFE Table 2319 ~
Table 2-3-213} 2t}

A G NEAHFS B ok A 24 AF VIE 4F 3 F4F AF

= =
F WR AFAAVE "R vAAFAR ] vE Ekou AR {F9H 2olE HolXA
gttt T AEA AELe WR HFA 3136 g AF vAHFHAA 2705 g2 HFE A
AAZE AF v AFAR ] B fFoFor B FEUY. AEFTEE HYL W WF
AFAZE BR v AdFAA vE el AT AEFEES FRH, dF 2 AAF oA,
TR/, SR, +F 2 RAFS HWEF A 1R AFHA vE foHez gel
AFEAT FAS B \WF AT AF B AdFHA e vlE JleF AFe dFAZC] &
gHow oy, AFTYUE W TF, UF, &8 L FFIY AFAFo] Wi HAATA
o, FF, xR, AUF ¢F £ FAF AFHAFS WF N AFATAAM FdHe
2 =9t AYe A FAF AHAF, BEH AF A5G AF 2 Ve AFY 4FF
o] MF AFHA A Wl WF vAHAATE %, 53 AEAH AFH VE HFS WR
AR Z2r 4042 g, 2807 g WF BIAFAAT ZHzt 3590 g 2211 go B WE AFAA
7 AR v FH A v BAHSE =L FEOIAUT AFTEE YL W FFT, T
7, 35 AR 28 2 7 AT WF AR, xR AH4FHE AR ugd
T A FolHe g Fgkrh(Table 2-3-18).

g2 g BY IR dFolA ok, H4A, AY EF W AFAAAUE 9F HA
FHApl wld oz @o] AFste Aoz Yelgou, ofdFi A7 BT WF v

_"l?-r
qRZoIAN WE 4ol vs) welFoz wol AT o9l FEAHAEY
AAn B 6 ARTM, AEH AEL A BR AT FoHo o
o7 ZAETHTable 2-3-19).
Aol AS A8 AEe HFTE o} AUelH WE AT WR WAHAR

Hjsl ol AASKAL, JIE AF B F AFHATE AW Aol DR AR} ©

g
AN
fr

g



F oulAFA vs) felHez gt AEFETEE BYS o IR FAF HAFHFS
A7) B AR AFAATE 1R v A4 FH A Hléﬁ FoJHo g gol Ao, FFH
i AHFES JAW, 7 2 FAF AFHFS ol T HAW AF AHFH A s @A

F A AFAA A FelHoz o] AFH Y TH(Table 2320)
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Table 2-3-19. 7I1UE & AR/ AFFFol w2 AFAFATF v a (@A N34
(2)
o} 34 44
RAA MHAA |Tvelu FER WA |Tvalu FER N4 |Tvelu
P-value P-value P-value
(n=183) (n=3964) e (n=967) (n=3416) e (n=788) (n=3637) e
A EA A 313.6 + 19.3 2705 + 5.1 2.08 | 0.039 373.5 + 104 3542 + 6.7 1.76 0.080 || 404.2 + 144 359.0 + 6.4 299 0.003
e 1319 + 6.9 82.0 + 1.5 7.08 [<0.001 151.6 + 4.0 1158 + 1.9 815 | <0.001 || 144.1 + 4.5 1010 1.7 9.05 | <0.001
A5 10.6 + 2.5 99 + 09 | 025 | 0.804 129 + 1.7 153 + 1.5 | -1.05 0.29 139 + 1.5 121 + 1.3 0.86 0.391
+5 28 + 09 30 + 02 |[-0.16 | 0871 3.8 + 0.3 41 + 02 | 098 0.329 52+ 07 32 + 02 2.92 0.004
55 49 + 14 12.8 + 0.7 |-5.11 |<0.001 85 + 1.2 153 + 09 | 490 | <0.001 128 + 25 153 + 1.0 -0.89 0.377
225 0.6 + 0.2 0.7 + 01 [-0.08 | 0.937 29 + 20 1.3 + 0.1 0.78 0.439 1.3 + 0.2 1.6 + 02 | -1.13 0.260
A 111.0 + 9.7 954 + 26 | 151 | 0133 1274 + 43 1294 + 2.7 | 043 0669 || 1373 + 54 1323 + 28 0.81 0.421
A 1.6 + 0.6 1.6 + 02 | 0.08 | 0939 21 + 0.3 20 + 0.3 0.32 0.751 29 + 05 26 + 0.3 047 0.637
BRI 47.0 + 11.8 60.6 + 32 |-1.11 | 0.269 61.8 + 6.7 65.2 + 45 | 044 0.660 839 + 938 86.1 + 4.8 -0.21 0.832
25 31+ 08 47 + 04 |-1.87 | 0.064 26 + 04 57 + 04 | 571 | <0.001 3.0 + 0.5 45 + 03 -2.38 0.019
TEA AE 994 + 15.2 9%.4 + 33 | 020 | 0846 924 + 5.0 1056 + 34 | -2.28 0024 || 1378 + 7.8 1358 + 4.2 0.23 0.815
=5 372 + 94 232 + 25 | 144 | 0152 342 + 2.8 346 + 24 | 010 0.921 719 + 5.6 631 + 3.3 1.31 0.192
w5 223 + 3.6 87 + 06 | 372 |<0.001 134 + 09 98 + 0.6 348 | <0.001 151 + 1.0 96 + 0.6 521 | <0.001
old 10.7 + 1.9 172 + 09 |-295 | 0.004 244 + 27 344 + 14 | 325 0.001 293 + 3.2 358 + 1.8 -1.72 0.080
Qe o o= 292 + 7.2 474 + 24 |-248 | 0.014 204 + 3.0 269 + 1.7 | 207 0.040 215 + 3.2 273 + 23 -1.57 0.118
718} A3 95.8 + 20.6 565 + 42 | 191 | 0.058 121.3 + 93 970 + 4.3 252 0.013 || 280.7 + 22.0 2211 + 11.3 2.40 0.018
RBAE=S 32 + 0.6 1.9 + 0.1 218 | 0.030 54 + 03 40 + 0.1 440 | <0.001 48 + 04 36 + 02 3.05 0.003
=85 % 55 746 + 17.7 414 + 40 | 1.88 | 0.061 90.8 + 89 64.1 + 4.2 2.94 0.004 || 242.7 + 21.3 186.1 + 10.9 2.36 0.020
N8R 16.0 + 4.3 109 + 05 | 116 | 0.246 224 + 1.0 244 + 0.8 | -1.58 0.116 291 + 1.9 280 + 1.1 0.51 0.610
F7VEES 1.9 + 1.0 05+ 02 | 137 | 0172 21 + 0.6 34 + 0.6 | -1.53 0.128 28 + 09 28 + 0.6 0.02 0.985
71e}k 01 + 0.1 1.8 + 05 |-3.71 |<0.001 0.6 + 03 1.0 + 04 | -0.76 0.451 1.2 + 06 06 + 02 0.88 0.378
Z A 508.9 + 44.1 4234 + 77 | 188 | 0.062 587.2 + 14.9 556.7 + 94 1.80 0074 || 8227 + 31.8 7159 + 15.3 3.13 0.002
Mean * SE
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Table 2-3-20. 7|WE =2 AF AFHAFFol W2 AFHAY v (FAHIA)
(9)
o Ep A4
qAA DRER: BER! DRER qAA AAFA [Tvalu

(n=112) (n=1587) T-value | P-value (n=402) (n=1391) T-value | P-value (n=353) (n=1474) e P-value

A A= 296.1 + 189 2755 + 6.5 1.01 0312 3715 + 11.2 3670 + 85 0.33 0740 | 441.2 + 198 | 3976 + 80 2.06 0.041
2 1421 + 8.2 9.5 + 20 616 | <0001 | 160.5 + 5.0 1279 + 31 568 | <0001 1634 + 63 | 1144 + 24 727 | <0.001
A5 82+ 27 86 + 1.1 -0.13 0.899 11.0 + 20 133 + 20 -0.83 0409 134 + 22 124 + 1.5 0.40 0.687
5 24 + 06 39 £+ 03 -2.25 0.026 40 + 04 48 + 03 -1.72 0.088 57 + 08 38 + 0.3 235 0.020
T 32+ 1.0 145 + 1.3 -6.78 | <0.001 93 + 17 18.0 + 1.3 -4.04 | <0.001 149 + 41 183 + 1.8 -0.75 0.454
25 0.6 + 0.2 08 + 0.1 -0.63 0.531 1.0 £+ 03 11+ 02 -0.25 0.806 14 + 03 20+ 03 -1.33 0.185
Nt 107.5 + 11.8 103.3 + 34 0.33 0740 || 1334 + 54 1499 + 3.9 -2.45 0015 1532 + 75 | 1539 + 40 -0.08 0.934
WAL 11+ 05 1.8 + 0.3 -1.22 0.225 20 + 04 16 + 0.3 0.69 0.494 35+ 09 31+ 05 037 0.710
HAF 281 + 92 472 + 35 -1.93 0.555 470 + 74 445 + 50 0.28 0.781 829 + 13.0 8.3 + 6.2 -0.17 0.866
ElES 29 + 09 50 + 05 -1.92 0.057 33+ 08 59 + 05 -2.98 0.003 28 + 07 44 + 05 -1.81 0.073
FEAAE 100.2 + 16.8 101.3 + 45 -0.06 0.949 9%.8 + 74 1180 + 5.0 -2.49 0014 | 1571 + 115 | 1651 + 6.6 -0.62 0.535
S5 36.2 + 94 269 + 37 0.92 0.357 332+ 31 428 + 40 -1.79 0.075 873 + 8.6 831 + 57 0.40 0.619
e 252+ 38 10.2 + 09 3.83 | <0.001 146 + 1.2 109 + 1.0 2.30 0.023 191 + 16 121 + 1.0 424 | <0.001
ol 112 + 21 208 + 14 -3.69 | <0.001 297 + 44 429 + 23 -2.75 0.007 318 + 4.5 453 + 26 271 0.007
_;_O E 276 + 10.1 435 + 32 -1.50 0.135 193 + 49 214 + 26 -0.41 0.679 190 + 44 246 + 3.5 -1.01 0.316
71} 2% 111.8 + 24.6 771+ 69 1.38 0169 || 151.4 + 15.2 1286 + 7.4 141 0160 | 380.7 + 36.4 | 329.8 + 19.7 1.23 0.220
A5 32+ 07 26 + 0.1 1.00 0.319 59 + 04 49 + 02 233 0.021 59 + 06 47 + 03 191 0.058
=5 @ TF 91.2 + 224 593 £+ 67 1.39 0.166 || 119.5 + 14.8 888 + 7.2 2.00 0048 | 340.1 + 35.6 | 284.7 £+ 19.0 1.37 0.172
ZrE5 152 + 3.7 125 + 0.7 0.72 0.474 233 + 15 306 + 1.1 -3.93 | <0.001 323 + 27 359 + 1.7 -1.19 0.235
ZzAEER 20+ 13 06 + 0.3 1.02 0.310 21+ 08 35+ 1.0 -1.14 0.258 20 £+ 07 40 + 11 -1.56 0.121
71e} 01+ 01 22+ 07 -2.87 0.005 05+ 04 08 + 0.3 -0.51 0611 04 + 02 05+ 02 -0.42 0.677
FANFAFTE | 5081 + 42.7 4540 + 105 122 0223 || 619.7 + 21.8 613.6 + 13.3 0.24 0811 979.0 + 496 | 8924 + 24.3 1.60 0.111

Mean + SE
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Table 2-3-21. 7182 W AFA4%0l B AFHAF v (el At
(9
o} 24 A
HAA AR AR WAL [Tl AR A AR
(n=71) (n=2377) T-value | P-value (n=565) (n=2025) o P-value (n=435) (n=2163) T-value |P-value
2 E A 3571 + 41.1 265.7 + 6.6 214 0.034 || 375.7 + 18.0 3413 + 85 1.85 0066 | 359.6 + 14.8 319.8 + 8.8 242 0.017
=R 106.7 + 7.7 736 + 1.6 410 | <0.001 || 141.6 + 6.0 103.7 + 23 598 | <0.001 | 120.7 + 5.8 875 + 21 569 | <0.001
oINS 16.7 + 3.7 113 + 14 1.32 0.189 149 + 25 173 + 22 -0.68 0.49% 144 + 1.7 119 + 21 0.97 0.332
5 38 + 1.8 20 + 0.2 0.99 0.322 36 + 04 34 + 0.2 0.33 0.740 45 + 08 27 + 0.3 217 0.031
5 90 + 41 11.1 + 0.8 -0.51 0.614 75 + 1.6 125 + 1.1 -3.39 | <0.001 102 + 27 122 + 1.0 -0.69 0.488
225 07 + 03 05+ 0.1 0.50 0.617 50 + 4.2 1.6 + 0.2 0.81 0418 1.2 + 03 1.3 + 0.2 -0.21 0.836
AT 119.7 + 16.2 87.6 + 3.0 1.95 0.053 || 120.6 + 6.3 108.9 + 34 1.72 0087 | 1181 + 5.7 1104 + 3.1 1.19 0.237
WAL 30 + 14 14 + 02 1.12 0.263 23 + 04 23 + 04 -0.13 0.900 22+ 03 22 + 0.2 0.17 0.863
AAFH 93.8 + 29.6 736 + 47 0.67 0.502 786 + 11.7 86.1 + 6.0 -0.59 0.557 8.0 + 11.2 87.0 + 5.6 -0.16 0.871
5= 3.6 + 1.4 45 + 04 -0.58 0.563 1.7 + 03 55+ 05 -6.44 | <0.001 32 + 07 47 + 04 -1.79 0.076
FEAAE 974 + 22.3 91.6 + 4.4 0.25 0.803 873 + 6.3 93.0 + 34 -0.83 0409 | 1144 + 76 106.2 + 4.0 1.03 0.306
=5 399 + 17.3 195 + 29 1.15 0.252 3563 + 4.5 264 + 21 1.81 0.072 533 + 54 429 + 26 1.72 0.087
w5 149 + 4.1 72 + 06 1.85 0.066 12.0 + 1.0 8.6 + 0.6 2.73 0.007 10.2 + 1.0 71+ 05 2.88 0.006
ol 94 + 28 13.7 + 09 -1.46 0.147 185 + 23 25.7 + 1.5 -2.68 0.008 264 + 3.2 26,1 + 1.7 0.09 0.932
—;5 L 331 + 81 51.2 + 29 212 0.036 21.7 + 3.0 323 + 24 -3.02 0.003 245 + 4.1 30,1 + 25 -1.35 0.177
71e} A= 56.3 + 222 364 + 2.8 0.90 0.368 874 + 10.1 65.2 + 4.0 2.00 0047 | 159.6 + 16.7 1109 + 7.3 2.53 0.012
BB 32 + 09 1.3 + 01 2.19 0.030 48 + 03 31 + 02 432 | <0.001 35+ 03 25 + 0.1 3.09 0.002
-8 2 57 335 + 16.2 239 + 27 0.59 0.553 583 + 97 394 + 3.7 1.82 0071 | 1249 + 15.7 86.1 + 7.2 2.12 0.036
ZHE5H 181 + 69 93 + 04 1.27 0.206 214 + 1.3 182 + 09 1.98 0.049 252 + 22 20.0 + 1.0 217 0.031
Pl g e 1.5 + 1.1 03 + 01 1.09 0.280 21 + 07 33 + 0.7 -1.20 0.230 39 + 1.9 1.6 + 04 1.18 0.240
7€} 0.02 + 0.02 147 + 052 -2.76 0.006 0.76 + 0.53 120 + 0.69 -0.51 0.613 211 + 1.28 0.75 + 027 1.02 0.308
e i B 5108 + 76.3 393.6 + 89 1.50 0.137 || 550.4 + 21.7 499.6 + 11.2 2.12 003 || 633.6 + 25.8 536.9 + 13.1 356 | <0.001
Mean * SE
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® %4 AAF

7IUEE AF AHAA v dF:AAe] o
Table 2-3-24¢} Zth WAl thg=te] 34 bl
v 3 ol x|, gl d, 2, gheshE, 4ol
B2, vfolobile] HF o] foFozE E%e
g g JHuE B AR HFHAY] B9 63.3% : 24.1% : 12.6%, BRH HHHAAS 7
- 709% : 158% : 13.3% = WF{F AL AF v AdHA ] v& gstEY AHAFAME
o, Aol AFHAHle FFoz ZgrH(Table 2-3-22). o} 7} mix7ix 2 AAlw A
Y A A, e d, A8, g3tE, JEF, HERR Bl BlERR B2o] AFH o] HEF
A F e BlE] WR AR AA felHez okttt o9 A A9 ZAE, Jd E H
ERl Co AT AR AFAAETE AF vAdFAREC] Bol *ﬂi%ﬂt Ao 2 e
a1, Ao A Aoldfet HY JHAFo| Wi HAFAARTE AR dAAEC] FF
o2 ©o ﬁ%é}ﬂﬂ. TG AR AFHATF I vrstE, A 2 el d 4FHuE
S B HAY AL WE A 64.8% : 21.7% : 135%, AF v AR} 681% : 174% -
14.6%, Aol A< WE AR 64.3% : 21.9% : 13.8%, HF ¥R 66.0% : 18.4% :
15.,5%2 HA7 A9 BT vstEr dide |WR 3R vE "WR& v g4AR
AL HWRF HW%XM H]sﬁ F AFHA fdHoz2 =3t

A ke e b2 AAN ARt fARSHAl iR, el E, AW, gestE, A
ol df, UYEF, 1E}UJ B1, HE[R] B2o] A FH o] WR{ AFA vs) WF v HFHA
ooz vty oux] AFHF] tdk HAFE 9 B ES 1R/ HgHAR |
F AAA "8 foHeE =oko, AW WF AFAATE WE v AdHAR N Bl &
ojFo g Edth HAF Ay A$ WF AFAV AF vnAAHAA v Ay, A,
etk g, Ao)df, UEFR 2 HERR BlY dAHATF o] foHoz =gkon, duA 4H
Foll that HFu T AW JHv= AF AFAVE & v iAo HHu= HF

B AT FoHow Eorrh(Table 2-3-23).

5

—_—

Azt A= ‘#XPQ} PRI R ok, HA 2 AY 2F oA, ged, A, g
35, JEEF, vgH v el B2¢] AFH ko] WE AR H|E WE A FH =}l A
TR otk EF AUA] AFHF tg AFHHE JA EE 7UdA BFsES

) °
WE AL AR BE AR feHeR 2T o9 chWA HEE C A
Aol MR HAL 499 mg, AR WAHAA 316 mgoE WRE HAA} MR W HAR
o Ma felHoR BRI, AL AHA WE HAA 57 mg BR WAL 50 mg
o2 MR B4R W BE HAAF fAHOR 2A HASHTHTable 23-24)
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Table 2-3-22. 71UH2 W8 A3 f%o] Be JFa HAF vm(@A ha=)
o1 4 Y

(/Ejj%;}) ](jrllf?)ij;)} T-value | P-value (/;1?53617}) ](jrllf?)iz)} T-value | P-value (/Ej% ](jrlljj]?)??;)} T-value | P-value
Energy (Kcal) 8429 + 48.1 5358 + 8.0 616 | <0.001 | 899.6 +18.1 762.7 + 9.6 6.46 | <0.001 1093.1 +30.9 863.6 +14.8 7.22 | <0.001
Protein (g) 274 + 24 185+ 03 3.62 | <0.001 30.7 + 0.7 28.8 + 05 2.04 0.043 388 + 1.5 337 + 0.8 3.14 0.002
Fat (g) 239+ 26 93t 02 5.66 | <0.001 21.5 + 06 16.0 + 04 717 | <0.001 268 + 11 199 + 0.6 5.77 | <0.001
Carbohydrate (g) 1249 + 5.1 942+ 1.3 576 | <0.001 | 1422 t+ 29 1249 + 15 5.56 | <0.001 146.6 + 3.8 117.7 + 1.6 734 | <0.001
Dietary Fiber (g) 29+ 02 23+ 01 2.61 0.010 311+ 02 29+ 01 1.39 0.166 34 + 01 30+ 01 2.39 0.018
Ca (mg) 167.3 + 14.8 1775 + 3.6 -0.64 0520 || 176.3 + 59 2064 + 45 4.23 | <0.001 1979 + 6.7 206.2 + 4.0 -1.15 0.250
P (mg) 4313 ¢+ 358 3497 + 49 2.24 0.027 | 4391 :+10.1 4764 + 7.2 -3.26 0.001 529.2 +16.8 5136 + 84 0.86 0.392
Fe (mg) 47+ 03 451+ 0.1 0.38 0.705 56 + 0.2 6.0 + 0.1 -1.50 0.134 69 : 03 61t 01 2.50 0.013
Na (mg) 2568.5 +169.0 | 1288.7 +32.3 727 | <0.001 || 27299 +71.3 1904.4 +37.5 10.19 | <0.001 2977.8 11125 | 2041.8 +41.2 7.64 | <0.001
K (mg) 10689 + 78.0 9203 +15.3 1.84 0.068 || 1239.2 1+30.8 12329 +20.1 0.19 0.851 1349.1 1396 12721 :21.2 1.77 0.078
Vitamin A ( ug RE) 3172 + 371 2291+ 94 222 0028 || 329.0 +28.7 333.6 +13.5 -0.14 0.885 349.8 +17.0 3904 +19.2 -1.76 0.081
Vitamin Bl (mg) 0.73 ¢+ 0.06 0.34 :+ 0.01 6.15 | <0.001 0.60 :0.01 0.51 :+0.01 533 | <0.001 0.76 +0.03 0.61 :+0.01 513 | <0.001
Vitamin B2 (mg) 0.60 + 0.04 0.37 +0.01 543 | <0.001 0.50 :0.01 048 :+0.01 1.51 0.133 0.65 +0.02 0.55 :+0.01 4.86 | <0.001
Niacin (mg) 64+ 08 451+ 0.1 2.40 0.017 6.6 + 02 69+ 0.1 -1.45 0.149 84 t+ 03 79+ 02 116 0.249
Vitamin C (mg) 370+ 45 31.8 + 09 1.08 0.282 395t 1.7 436 + 1.0 -2.34 0.020 49.7 + 35 461t 14 1.08 0.283
Carbohydrate
ratio (%) 633 ¢+ 1.2 709 + 02 -642 | <0.001 64.8 + 04 681+ 03 -5.88 | <0.001 643 + 0.7 66.0 + 0.3 -2.46 0.015
Fat ratio (%) 241+ 11 158 + 02 7.76 | <0.001 21.7 + 04 174 + 03 8.63 | <0.001 219 + 06 184 + 03 528 | <0.001
Protein ratio (%) 126 + 05 133+ 01 149 0.138 135+ 02 14.6 + 0.1 537 | <0.001 138 + 0.2 155+t 02 -5.61 | <0.001

Mean + SE
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Table 2323, 7182 BF 47 430 02 Gz 42 vm(dar oAb
o}3 4 A4
(/Ejjl;;}) 2?12;)} T-value | P-value (iizg) ?Aiiﬂ T-value | P-value (/Ejj;; 2:%?72)} T-value | P-value
Energy (Kcal) 8841 + 46.9 599.0 +114 578 | <0.001 | 9726 t+ 279 | 8669 +14.6 3.18 0.002 || 1293.6 + 48.2 | 1081.9 +22.6 421 | <0.001
Protein (g) 278 + 20 210 + 05 3.29 0.001 333+ 11 337 + 0.8 -0.30 0.765 458 + 23 420 + 1.2 147 0.145
Fat (g) 258+ 27 105 ¢+ 0.3 559 | <0.001 222+ 08 189 + 0.7 3.01 0.003 303+ 1.6 255+ 11 250 0.014
Carbohydrate (g) 1284 + 6.0 1028 + 1.7 415 | <0.001 || 1521 : 38 | 136.7 + 21 3.56 | <0.001 1648 + 54 1358 + 2.2 513 | <0.001
Dietary Fiber (g) 29+ 03 23+ 0.1 2.00 0.048 31+ 02 31+ 01 0.08 0.937 3.7+ 02 331+ 01 1.76 0.080
Ca (mg) 170.7 + 16.0 1901 + 49 112 0265 || 1864 + 9.0 | 2257 + 5.8 -3.75 | <0.001 2133 + 86 2354 t+ 57 227 0.024
P (mg) 439.3 + 320 3861 + 6.7 1.60 0111 || 474.0 + 145 | 5434 +10.1 -3.93 | <0.001 6105 + 25.7 620.8 +124 -0.37 0.710
Fe (mg) 43+ 03 50t 0.2 -1.69 0.092 59+ 03 6.7 + 0.2 217 0.031 79+ 05 72+ 02 1.35 0.178
Na (mg) 2704.7 +159.8 | 1440.8 :46.1 756 | <0.001 || 2922.0 +111.3 | 2266.2 +55.3 502 | <0.001 || 3459.9 :167.3 | 24843 +60.8 544 | <0.001
K (mg) 10481 + 68.9 990.0 +18.7 0.79 0429 || 13103 + 41.4 | 13595 +26.3 -1.00 0.319 || 1511.0 + 56.3 | 1485.1 +29.9 041 0.681
Vitamin A (ug RE) 3134 + 37.3 2431 +14.8 1.68 009 || 3673 + 524 | 371.3 +21.1 -0.07 0.945 3724 + 21.8 470.0 325 -2.53 0.012
Vitamin Bl (mg) 0.74 + 0.06 0.37 +0.01 6.52 | <0.001 064 + 0.02 0.58 +0.02 228 0.024 087 + 0.04 0.75 +0.02 249 0.014
Vitamin B2 (mg) 0.63 ¢+ 0.05 0.39 +0.01 529 | <0.001 053 + 0.02 054 :0.02 -0.25 0.806 0.74 + 0.03 0.66 +0.02 243 0.016
Niacin (mg) 621+ 07 51+ 0.1 1.77 0.078 69t 02 81+ 02 -3.53 | <0.001 9.7+ 05 100 + 03 -0.44 0.6601
Vitamin C (mg) 318+ 39 320+ 1.2 -0.04 0.966 359+ 19 47 + 14 -3.69 | <0.001 505 + 43 498 + 15 0.15 0.883
Carbohydrate
ratio (%) 622+ 14 706 + 04 -6.07 | <0.001 65.7 + 0.6 671 + 05 -1.84 0.067 651+ 08 65.7 + 0.6 -0.71 0.476
Fat ratio (%) 253+ 13 16.1 ¢+ 0.3 6.90 | <0.001 209 + 05 179 + 04 446 | <0.001 211+ 07 188 + 04 3.10 0.002
Protein ratio (%) 124 + 05 133+ 0.2 -1.62 0.107 134 + 0.2 151+ 02 -5.54 | <0.001 138+ 03 155+ 03 -4.02 | <0.001

Mean + SE
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Table 2-3-24. 7I1UEZE WHF AF FF wE IS4 AHZF va(d= A

o Ep Ay

ﬁi;{)} 2?2?7;)} T-value | P-value (/Ej;g;}) 23?2;5()} T-value | P-value (/E:T;)}) ?r]l:‘j‘zi;)} T-value | P-value
Energy (Kcal) 7409 + 77.3 4741 + 7.6 3.36 0.001 | 817.0 +23.5 658.0 +10.2 640 | <0.001 | 850.4 :27.3 642.2 +123 7.64 | <0.001
Protein (g) 265+ 48 16.2 + 03 213 0.035 278 + 09 238 + 0.6 4.02 | <0.001 304 + 1.2 252+ 0.6 4.09 | <0.001
Fat (g) 193+ 38 811+ 0.2 287 0.005 20.7 + 0.8 131+ 0.3 8.76 | <0.001 26+ 12 142 + 05 6.70 | <0.001
Carbohydrate (g) 1161+ 7.3 8.8t 15 3.94 | <0.001 131.0 + 45 113.1 + 19 3.76 | <0.001 1244 + 3.9 93t 19 585 | <0.001
Dietary Fiber (g) 28+ 03 22+ 01 1.93 0.056 31+ 03 27 + 01 1.52 0.132 29+ 02 26+ 01 1.88 0.062
Ca (mg) 158.8 + 20.6 165.1 + 4.1 -0.29 0768 || 1648 + 7.3 187.0 + 5.6 -247 0014 | 1793 + 9.7 176.5 + 5.1 0.27 0.791
P (mg) 4113 + 61.0 3142 + 5.7 1.57 0.118 399.7 +13.1 409.1 + 81 -0.67 0.504 430.9 +16.0 405.0 + 8.7 152 0.131
Fe (mg) 54+ 07 41+ 01 1.82 0.071 53+ 03 52+ 0.2 0.12 0.903 57+ 0.2 50+ 01 2.69 0.008
Na (mg) 2231.3 +340.7 | 1140.3 :+32.0 3.16 0.002 || 25124 +87.9 | 1541.2 +39.0 10.56 | <0.001 || 2394.6 +90.2 | 1593.0 +45.5 8.02 | <0.001
K (mg) 1120.3 +142.1 852.3 +19.8 1.85 0.066 || 1158.8 +44.6 | 1105.8 +25.4 1.10 0273 || 1153.1 +41.8 | 1056.0 1 26.2 213 0.034
Vitamin A (yg RE) 326.6 + 64.2 2154 + 87 1.70 0.091 | 285.6 +15.8 295.7 +14.0 -0.50 00615 || 3224 :+247 309.7 +129 0.45 0.651
Vitamin B1 (mg) 068 + 013 0.30 +0.01 2.85 0.005 0.55 +0.02 043 +0.01 571 | <0.001 0.63 +0.03 046 +0.01 510 | <0.001
Vitamin B2 (mg) 052 + 007 0.34 +0.01 2.58 0.011 0.48 +0.02 042 +0.01 3.25 0.001 054 +0.02 043 +0.01 4,51 | <0.001
Niacin (mg) 67+ 14 39+ 01 191 0.058 63t 02 58 + 0.1 1.93 0.055 68 + 03 591+ 02 2.53 0.012
Vitamin C (mg) 499+ 87 316 + 1.2 2.04 0.043 436 + 29 425+ 15 0.37 0.713 48.8 + 4.6 423+ 21 1.47 0.143
Carbohydrate ratio
) 659+ 22 712 + 03 -2.39 0.018 638 + 0.6 691+ 04 -7.57 | <0.001 632 + 09 663 + 05 -3.01 0.003
Fat ratio (%) 211+ 18 155 + 0.3 3.06 0.003 27+ 0.6 169 + 0.3 893 | <0.001 229+ 08 181 + 04 512 | <0.001
Protein ratio (%) 130+ 07 133+ 01 -043 0.670 135+ 0.2 141+ 0.2 -2.06 0.041 139 + 03 15.6 + 0.2 -4.41 | <0.001

Mean + SE
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B2 @ ojopalel AFHE = A= JEAFAVIFRD Fe FEo|glen, 53 d
A9k vlERY B2E 329 YA FH 7IF(EER = RNIE 80% mwhe] £2< whd o
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Table 2-3-25. 71U &2 HF AF FFol wet =<

oé] oO]: A

F 71 (RNI Aol ot AFHv]E v (JA ) dA

- 191 -

H
(%)
o3 44 A4
A AR [ A AR [ A MHAA [Tl |,
(n=183) (n=3964) | VAUE | Trvaie (n=967) (n=3416) “value | Frvalue (n=788) (n=3637) e |V
<0.00 <0.00 <0.00
Energy 1115+ 64 | 756+ 11 | 539 (| 1243 26 1066 ¢ 13 598 (| 166+ 38 1185 18 | 713 .
Protein 1599 +14.7 | 1120 + 1.9 | 320 | 0.002 | 1829 + 43 | 1722 + 31 196 | 0052 || 2268 + 81 | 1997 + 42 | 296 | 0.004
Dietary Fiber | 366 ¢ 27 | 303t 07 | 216 | 0033 | 414+ 2.2 385+ 1.0 133 | 0185 | 444 : 20 393+ 09 | 222 | 0.028
<0.00
Ca 701t 63 | 761+ 15 | 089 | 0374 | 753 : 25 883 : 19 | 425 | 8329 880 : 17 | -116 | 0.247
P 184.8 +154 | 1499 + 21 | 224 | 0027 | 1882 : 43 | 2042+ 31 | 326 | 0001 | 2268 :+ 72 | 2201+ 36 | 086 | 0392
Fe 1353 +10.2 | 1326 + 37 | 025 | 0801 1574 + 53 | 1727 + 41 | 239 | 0018 | 1935+ 90 | 1774 : 40 | 169 | 0.093
<0.00 <0.00 <0.00
Na 520.7 +341 | 2643+ 67 | 719 (| 5535 <145 | 3884+ 75 | 1002 (| 603327 | 4162+ 83 | 755 .
K 916+ 67 | 789 : 13 | 184 | 0068 || 1062 + 26 | 1057 + 17 019 | 0851 || 1156 + 34 | 1090 : 18 | 177 | 0.078
Vitamin A 1356 +15.9 | 101.0 + 41 | 202 | 0045 | 1416 +11.6 | 1457 ¢+ 58 | 032 | 0752 | 1506 + 73 | 1693 : 80 | -191 | 0.058
<0.00 <0.00 <0.00
Vitamin Bl | 1861 :163 | 872+ 15 | 599 L| 1550+ 36 | 1310 - 28 544 (| 1956+ 69 | 1564+ 34 | 519 .
<0.00 <0.00
Vitamin B2 | 1272+ 86 | 819 : 14 | 511 L| 1119 s 30 | 1088 ¢ 25 157 | 0117 || 1427 + 43 | 1203 + 24 | 480 .
Niacin 1243 +156 | 893+ 15 | 224 | 002 | 1319 + 33 | 1375 : 23 | -1.35 | 0178 || 1654 + 65 | 1568 + 33 | 118 | 0.241
Vitamin C 1110 +13.6 | 954+ 28 | 108 | 0282 1185 : 50 | 1309+ 31 | 234 | 0020 | 1492 :104 | 1383 : 42 | 108 | 0.283
<0.00 <0.00
MAR 077 +002 | 067 :001 | 490 L | 080001 0.79 +0.01 097 | 0335 | 083 001 080 :001 | 345 .
Mean + SE




Table 23-26. 71UM2 WF 4A f7ol whel B FLHHAZIERNL Aol that AANE W m(FA g
(%)
o1 44 A
(/Ejjl;;}) 2?12;)} T-value | P-value (/Ejgg ?lﬁi%} T-value | P-value (/Ejj;;}) ](jjl:‘j]lfﬁ)} T-value | P-value
Energy 1096 + 59 760 + 1.4 541 | <0.001 121.7 + 3.6 109.7 + 1.8 283 0.005 1604 - 59 135.7 + 27 3.97 | <0.001
Protein 1544 +11.1 1181 + 2.7 3.13 0.002 1849 + 6.0 189.0 + 44 -0.52 0.607 2533 - 125 2343 t 6.6 1.37 0.174
Dietary Fiber 348 + 33 278 + 0.8 2.00 0.048 373+ 19 371+ 11 0.08 0.937 445 - 22 40.0 + 1.0 1.76 0.080
Ca 694 t+ 65 779 + 20 -1.19 0.237 755t 3.6 9211+ 23 391 | <0.001 86.3 - 34 959+ 23 -2.44 0.016
P 1883 113.7 1655 t+ 29 1.60 0.111 2031+ 6.2 2329 + 43 -3.93 | <0.001 261.7 - 11.0 2660 t+ 5.3 -0.37 0.710
Fe 134.1 +10.6 155.0 + 5.6 -1.76 0.081 1814 + 82 2063 + 6.1 237 0.019 240.3 - 14.3 2223t 64 1.21 0.230
Na 548.1 +324 2956 + 9.6 743 | <0.001 5924 225 4621 +11.2 494 | <0.001 701.2 - 33.6 505.8 +12.2 540 | <0.001
K 898 + 59 849+ 16 0.79 0.429 1123 ¢+ 35 1165 + 23 -1.00 0.319 1295 - 48 1273t 26 0.41 0.681
Vitamin A 1281 1154 9298 + 6.1 1.64 0.103 148.6 :21.0 1515 + 86 -0.12 0.902 150.7 - 88 1915 +13.1 -2.61 0.010
Vitamin B1 186.1 +14.2 919 + 23 6.52 | <0.001 160.6 + 5.6 1448 + 42 2.28 0.024 2164 - 99 1878 + 55 249 0.014
Vitamin B2 1264 + 89 789 + 19 529 | <0.001 105.8 + 4.0 107.1 + 3.6 -0.25 0.806 148.7 - 6.0 1327 + 3.6 243 0.016
Niacin 116.7 +12.3 9.0t 22 1.77 0.078 1298 + 45 151.0 + 34 -3.53 | <0.001 181.9 - 10.0 186.8 + 5.0 -0.44 0.661
Vitamin C 9%.4 +11.7 9.9+ 3.7 -0.04 0.966 107.7 + 5.6 1341+ 42 -3.69 | <0.001 1514 - 129 1495 + 44 0.15 0.883
MAR 0.77 +0.02 0.68 +0.01 3.55 | <0.001 0.80 +0.01 0.82 :+0.01 -1.43 0.155 0.86 - 0.01 0.85 + 0.01 1.08 0.283
Mean + SE
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Table 2-3-27. 71U & R/ AF 7ol wet =9 FEAFAZIERNL Aol 3t dFus ¥ m (A A

o1 44 A

ﬁf;l()} 23?7;% T-value | P-value (/;1?52615}) 2?2?2;5()} T-value | P-value (/E:T;)}) ](jrllii;?j)} T-value | P-value
Energy 116.2 +125 751+ 12 3.21 0.002 1272 - 37 1036 t 1.6 6.09 | <0.001 1300 + 3.8 101.1 + 1.9 746 | <0.001
Protein 1734 :322 106.1 + 21 2.06 0.041 180.7 - 5.8 1554 + 3.5 3.97 | <0.001 1948 + 74 1646 + 3.8 3.76 | <0.001
Dietary Fiber 413 + 43 328 + 1.0 1.93 0.056 461 - 4.0 399+ 15 1.52 0.132 442 + 25 386+ 14 1.88 0.062
Ca 719 + 93 744 + 18 -0.25 0.800 751 - 34 845+ 26 -2.28 0.024 819 + 45 799 t+ 23 042 0.672
P 176.3 +26.1 1347 + 24 1.57 0.118 1713 - 56 1753 t+ 3.5 -0.67 0.504 184.7 + 69 1736 + 3.7 1.52 0.131
Fe 138.3 +19.0 1108 + 3.4 144 0.153 130.2 - 6.8 1389 t+ 4.7 -1.10 0.274 1369 t+ 6.0 1319 + 3.8 0.72 0.475
Na 452.7 +68.7 2338 t 6.6 3.14 0.002 509.5 - 17.9 3144+ 79 10.34 | <0.001 4849 +18.3 3252+ 93 7.85 | <0.001
K 96.0 :+12.2 731+ 1.7 1.85 0.066 993 - 38 948 + 22 1.10 0.273 98.8 + 3.6 905 + 22 213 0.034
Vitamin A 154.4 +30.6 1022 + 41 1.67 0.09 133.7 - 74 1400 + 6.7 -0.66 0.507 1505 + 114 1469 :+ 6.2 0.28 0.782
Vitamin B1 186.4 +36.1 827 t+ 1.6 2.85 0.005 148.7 - 4.7 1171 + 3.0 5.71 | <0.001 1705 + 81 1245 + 3.8 510 | <0.001
Vitamin B2 129.1 :116.7 848t 19 2.58 0.011 118.8 - 3.7 1045 t+ 26 3.25 0.001 1355 t 5.6 1078 + 2.7 451 | <0.001
Niacin 143.0 +30.8 83.7 + 17 191 0.058 134.3 - 49 1240 + 26 1.93 0.055 1454 t+ 7.0 1265 + 3.3 253 0.012
Vitamin C 149.7 +26.2 949 t+ 37 2.04 0.043 130.7 - 87 1276 + 45 0.37 0.713 1465 +13.8 1269 + 64 147 0.143
MAR 0.78 +0.03 0.66 1+ 0.01 4.34 | <0.001 0.79 - 0.01 0.76 +0.01 2.83 0.005 0.80 :0.01 0.76 +0.01 3.32 0.001
Mean + SE
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2) Holthgd H7t

2lolo] thaFAdg HUkstr1lsl & AF 7ol o DVSseh AETE AFH qFE Fotd
A= DDSE BAslglen, 2 A3t Table 2-3-28, Table 2-3-299} 2t}

A hdAte] DVSeF DDSE 24zt 19.84, 345 o|Ya, @A A z+zk 2095, 3.38, o=}
Z}7} 18.68, 3528 EAwo] YRyt ofzlel HlE folFH oz EgtH(Table 2-3-28).

N

A
A

Table 2-3-28 /d'8 ol uwt& DVSe} DDS H|

Total(n=4493) Male(n=1845) Female(n=2648) T-value P-value
pvs 19.84 + 0.18 2095 + 0.23 18.68 + 0.22 7.85 <0.001
DDS? 345 + 0.02 338 + 0.03 352 + 0.03 -4.34 <0.001
Mean * SE

1) Dietary variety score
2) Dietary Diversity score

AF AdFH A5 w2 DVSel DDSE EH¥ AR/ AFHAS] F$ Z2 2176, 3512 HF{ Y]
AFH A2 18.56, 3400 Hl& HFodeg wohrt AdEd uel HF AFAe AF v FHAY]
DDS¢} DVSE ®l: P BT HR{ AL @F v gdHAR vls) f8oz gt
2-3-29).

AFAAYT Holtieryd Wk 27 WH AA WE AAAGe] v FHF A %]
$9t7, DVSSh DDS A47h &8 Aoz Hol Wi 4FA7 AF wlaARd va) g0l
ol o 423 Aoz HrHEAY.

Table 2-3-29. | F{ AF ofFo] w& DVSe} DDS A+
Total(n=4493) Male(n=1845) Female(n=2648)
QAR [ MAAR | T | P | AR | WAAA | T | P | QA4 | WA | T | P
m=1678) | (n=2815) |value |value | (n=728) | (n=1117) |value | value | (n=950) | (n=1698) |value |value

DVS" 2176 .26 | 18.5640.20 {1055 |<0.001 [22.69 0.36 | 19.6+0.28 | 6.79 [<0.001 |20.65 .30 {17.524€.25 | 8.91 |<0.001

DDS” |3.5140.03 | 3.40+0.02 | 3.05 [0.0027 |3.4440.04 | 3.33+0.03 | 2.21 [0.0284 | 3.59+0.04 | 3.47+0.03 | 2.77 |0.0063
Mean + SE
1) Dietary variety score
2) Dietary Diversity score

7IUEE Aolo thfAde Hrislr] 98] DVSeh DDSE #4138 Z= Table 2-3-30 ~

Table 2-3-32¢} Zt}.
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AA GRS DVSE B HF{ AFARS 29 ol 9.04, H4l 1035, A9 11.60, HF HA
HAA 7 obd 703, HA 935 AY 9397 oy, F4l B A9 BF WF A4HAA} @R
vl g F#A Al HE frej Aoz =ghth Aol #¥EE Hofd = U= DDS 94 37 mghe| ]
ot ok, HA 2 A9 EF WF AV AR v AR vl = dvh(Table 2-3-30).

Ao @2 2ol Rugte @i BF DVSe DDSO H47t WF HlAdH A we] HF
AAARANA FHor & FFolQtHTable 2-3-31, Table 2-3-32). =, WF AFHA7}
A F A BlE R B FAFY AFHAFE FUoy §F 2 R HHF] L L

[}
o
o= AR, Aol TPy WG F Qi DDSSh DVS 35 94 WH A%
Zq\ A

How g
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Table 2-3-30. 7| E AF AF {5 ©E DVSe DDS Bla (A /AL
o} A4 Ay
qAA DEER qAA A qAA AT
H H H H H H
(n=183) (n=3964) T-value | P-value (n=967) (n=3416) T-value | P-value (n=788) (n=3637) T-value | P-value
Dvs” 904 + 076 703 + 011 254 0.012 | 10.35 + 0.24 935 + 012 3.65 | <0.001 || 11.60 + 0.33 939 + 011 6.60 | <0.001
DDS? 227 + 0.09 1.88 + 0.02 411 | <0.001 247 + 0.04 224 + 0.02 6.03 | <0.001 256 + 0.04 235 + 0.02 4.56 | <0.001
Mean + SE 1) Dietary variety score 2) Dietary Diversity score
Table 2-3-31. 7|UE 2 ®H AHHFo] b2 DVSs} DDS vlm (FAthAHA})
o} Ep Ay
AAA S EEE AAA S EEE AAA S EEE
H H H H H H
(n=112) (n=1587) T-value | P-value (n=402) (n=1391) T-value | P-value (n=353) (n=1474) T-value | P-value
pvs? 886 + 0.82 732 + 014 1.80 0.074 | 10.63 + 0.33 10.04 + 016 152 0129 | 1217 + 041 10.39 + 0.16 410 | <0.001
DDS? 221 + 0.10 191 + 0.03 2.77 0.006 249 + 0.05 231 + 0.03 296 0.004 266 + 0.06 251 + 0.03 219 0.030
Mean + SE 1) Dietary variety score 2) Dietary Diversity score
Table 2-3-32. 7|2 AF AFH-FFo - DVSe} DDS Hlm (A}l d=})
o} Ep Ay
EEE RN ) RN EER) SEEER!
H H 3 - 32 - H 3 - H H 3 g
(n=71) (n=2377) T-value | P-value A=} (n=565) (n=2025) T-value | P-value (n=435) (n=2163) T-value | P-value
Dvs” 949 + 0.89 675 + 012 3.03 0.003 | 10.03 + 0.29 865 + 0.16 4.05 | <0.001 | 1092 + 047 837 + 0.13 559 | <0.001
DDS? 240 + 0.14 185 + 0.03 3.79 | <0.001 245 + 0.05 217 + 0.03 534 | <0.001 243 + 0.06 218 + 0.03 412 | <0.001
Mean + SE 1) Dietary variety score 2) Dietary Diversity score
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o FNAZYFAE 24 Aol vehd BF 40l dE AZALse] BAA

H kg, A A FA|4(BMI, body mass
index) 23.6 kg/m’ o|ith. AAFA o 23 vgte FFEL HAAFo2 AFHAUL F
BErEolden, &7
g2, €5 A2 FF g/ AAeldnk AT ot dF AF FF 94 U o
2t oA zolg Btk 2y B BF 43 EF5 AZsES A Hed 2
=T} (Table 2-3-33).

Hy
N
ol
)
o,
e
N
i)
rd
flo
N
N
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(@) ]
:
a2

N
(@)Y
an
oQ

f

Table 2-3-33. ¥ W2 A9, &, Y #d £ HL

Total Male Female
T-value | P-value

(n=4164) (n=1648) (n=2516)
2% (cm) 1649 + 02 | 1713 + 0.2 | 1583 + 0.2 61.92 | <0.001
A% (kg) 644 + 02 711 + 03 575 + 0.2 3418 | <0.001
&8 = ¢l (cm) 80.8 + 0.5 849 + 1.0 766 + 0.3 796 | <0.001
BMI(kg/m?)" 23.6 + 0.1 242 + 01 23.0 + 0.1 947 | <0.001
SBP(mmHg)” 1145 + 0.3 | 1172 + 04 | 111.7 + 0.4 10.75 | <0.001
DBP(mmHg)” 746 + 03 772 + 04 719 + 03 13.82 | <0.001
F12-3 F(mg/dl) 95.4 + 04 98.0 + 0.7 92.8 + 0.4 6.92 | <0.001
ZZ o) 28 2 (mg/dl) 186.9 + 0.8 | 1884 + 1.1 [ 1853 + 0.9 015 | 0.0148
HDL-=-#)) 2~ 8] 2 (mg/dl) 534 + 03 50.0 + 0.4 57.0 + 0.3 1558 | <0.001

HDL- &) 2~ 8 &5 814
(mg/dl)
F /A v (mg/dl) 130.3

49.0

I+

0.2 46.0 £ 0.3 52.0

I+

0.3 -15.08 <0.001

I+

2.2 1564 + 4.1 102.8

I+

1.9 11.07 | <0.001

I+

1.0 1130 + 14 107.6

I+

LDL-Z & 2~ B = (mg/ dl) 110.7 14 298 0.0033

s ma =il (g/dl) 142 £ 0.0 153 + 0.0 13.0 + 0.0 61.41 <0.001
Z (umol/L) 114.8 + 1.2 1293 + 1.7 996 + 1.2 16.05 | <0.001
H]E}lY D(ng/mL) 17.7 + 03 18.7 + 0.3 165 + 0.3 1036 | <0.001
Mean + SE

1) BMI : body mass index
2) SBP : Systolic blood pressure
3) DBP : Diabolic blood pressure
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Al wE diEe eFo ZAFY FUEE B A= Table 2-3-349 2} diE 9}
8 FUEE BH YEHF 0930 g/cm’, E AR 0792 g/cm’, 9F 0963 g/cm’ o]
Rew, FAte Hs] o] FRETF FoFH oz U9ty T-scoreE: BH UWEE 0.252,
E AR 0304, 83 04472 hE AR} @39 T-score7} 00]5t9] e HPor; o
Hot f59 FEEe HAe FEolAH(Table 2-3-34).

=

Table 2-3-34. o] @2 e 59 4% 2 UL ¥

=
Total(n=3922) Male(n=1575) | Female(n=2347) | T-value |P-value
o & = 3481 + 021 40.81 + 0.26 2836 + 013 53.03 | <0.001
=4%(g o) &) 7 - 418 + 0.02 469 = 0.03 3.62 + 0.02 40.09 | <0.001
85 6233 + 032 68.14 + 039 56.10 + 0.32 2843 | <0.001
S o E = 0.930 + 0.003 0984 + 0.004 0.872 + 0.003 2499 | <0.001
- ELZ o] 5 73 - 0.792 + 0.003 0.842 + 0.004 0.739 + 0.003 21.70 | <0.001
(g/cnt) 85 0963 + 0.003 0980 + 0.004 0.945 = 0.004 7.02 | <0.001
o & = 0252 + 0.021 0319 + 0.030 0181 + 0.024 399 | <0.001
T-score e AR | -0304 + 0025 | -0.029 £+ 0035 | -0599 + 0.027 14.16 | <0.001
85 -0447 + 0.025 | -0368 + 0034 | -0532 + 0.032 3.88 | <0.001

Mean + SE

AR/ AFAFd g A, € 2 8F AdsE & vlug Z7F= Table 2-3-35
st 2ok AAHEA] ANE B WF AARY] B4 4G 1658 cm, A5 648 kg,
BMI 235 kg/m’, uj_TEr v A #H o] A 64.1 kg, BMI 23.6 kg/m’
o2 AZT BMI= WE XS WE v A4HA ALoloA] §A8 SFFo|go) Age
AR AFAAE HE AR BlE feFem =gt £E7] g2 Wi AHAA
1135 mmHg, W& B A4# 2 1151 mmHgZ HE @me mE v AdHzl vl ==
7] ol frolHom uokth ¥ #AA £ F F AR v A FH A vl
H%xm A frodeg Wohn, HDL-Z2H 2087 ZI2He AF w4 v

AE AFA7E ez =gk 23y ¥F HER De W& AFAA 172 ng/ml, @A
F WAAA 179 ng/mgo 2 WF AFX e vl8] AF v AHA} fFoHez =9t

AEE BEYS o @AY A AFE HWE AR 1717 om, HF HAHA 1710 cm
2 HF AFATE AR/ v AAFHR A vlE foF Zlem, FEA 9 HWEF AFHA 963
mg/dl, BF HAHFHA 992 mg/dIE ARF HHAA BR HAFHA BT B MLl &
stovt AR v AR v HE AHAT FoAHez vty AR B Fxie}
el S R B H%XM AR HAFHA ] v AFS felFez =gt T8y A
%, 3188 2 BMIE HF AFHA H&| @R/ B A4HAAT f9H2 =94tk BMIE
B2E EF AHAA 226 kg/m®, WF HAHA 282 kg/m’e 2 WF AHAY HBE £

rz
o3t
—_
N
e
=~
e
E
)
of

- 198 -



e AR v AFHAY HRE FE2 AAF At 57 Y

A7) dge B A\F AR 34 242 1103 mmHg, 714 mmHg, | F 84 FH A}

o] 7% ZZ 1125 mmHg, 72.2 mmHgZ W& AF A vls) AR{ v|4FHAL] F57

T} olghy] dkol ta w2 FEoINLH, 53] F£57] 2 AF vAFAA

F AHA vl ooz =uth EQ #Y £2 F ¥RIEYG, FFd2HE, LDL-
H] +

a1
ol

|

FH2HES WF AFAA v&s \F ¥AHAE FYFe=E

HDL-Z2d 2~HE2 |\F AFAA} 583 mg/dl, BF v H#HA} 56.1 mg/dIZ AF AR}

HE v AdFHARA e vls] fFoHez =4tk F AXe] A "WF AHAE WE AAHAX
ZHEL =

o

-
o W& FEUANLHE, FHAY 2 LDL-EdLH &2 ¥ v HDL-Z2

_"l?-r

2 Aoz Ueht ¥F Ad 7L WF 4AA} @

HF AF 7 w2 2% 2 2UEE ¥ ad ZAE Table 2-3-367 Pl WA
hdxte] 2%, FHE % Tscore 5 WF AAAL ®Wi vA4FAA N w8 =&
Tolglen, 22F F¢ HHBFS 85, FEE] B¢ WHABR, T-scored] 3¢
B3 FolA HF ﬁ%x}ﬂ HFE B AR WA fooz wUuT. dE wE Ao
Hoke o Ao B¢ tEe 859 FAY, TEE 3 TscoreZt WF ARG B
Bl H AL Aol A 7‘401% Holx ggkent, oxtel Ay 859 THY, FEE

T-score7t TF AFAAANM BR vHFAR ] vls) oAz Ut 859k HEZ9
A = WR AR vE 1§ AFAAE F o G2 Aoz FUEHAS

wEoduoa 2 —l>
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Table 2-3-35. R/ AF F5o @2 A9, e, o B 3 Huw
Total(n=4164) Male(n=1648) Female(n=2516)

(ii;;) ](jrllii);)} T-value | P-value (/Ejg ](jrllfli);} T-value | P-value (/fj;;}) ](jrllfli);)} T-value | P-value
A1 (am) 165.8 1 0.3 1644 102 397 | <0.001 | 171.7 +0.3 171.0 : 0.3 199 | 0.0480 | 1589 :0.2 158.0 : 0.2 311 | 0.0022
Az(kg) 64.8 104 641 103 142 | 0.1573 71.6 +05 70.6 +0.5 122 | 0.1881 57.0 :+ 0.3 579 :03 -243 | 0.0162
2] Edl(cm) 812 :+1.2 80.6 + 0.3 043 | 0.6659 86.1 123 841 104 0.90 | 0.3670 754 104 77.3 104 -4.28 | <0.001
BMlI(kg/m2) 235 101 236 101 -1.03 | 0.3060 24.3 02 241 101 0.72 | 0.4383 226 +0.1 23.2 +0.1 -4.24 | <0.001
SBP(mmHg) 113.5 1+ 0.5 1151 + 04 -290 | 0.0042 | 116.2 : 0.7 117.9 1 0.6 -1.78 0.774 | 110.3 t 0.6 1125 : 05 -2.97 | 0.0034
DBP(mmHg) 74.5 104 746 103 -0.10 | 0.9232 773 10.6 771 104 029 | 0.7690 714 104 722 103 -1.78 | 0.0767
FEEH mg/dl) 94.1 1 0.6 96.3 10.6 -2.92 | 0.0040 96.3 :+ 09 99.2 : 09 -2.35 | 0.0200 916 : 05 93.5 10.6 -243 | 0.0164
ZE# 2 H = (mg/dl) 185.6 +1.0 187.7 +1.0 -1.56 | 01205 | 188.1 +1.6 188.6 +15 -0.24 | 08117 | 1827 +1.3 186.9 +1.2 -2.37 | 0.0190
HDL-Z-4| ~H|E(mg/dl) 54.2 104 52.8 +0.3 3.07 | 0.0025 50.6 0.5 495 : 05 1.64 | 0.1037 583 t0.5 56.1 t0.3 437 | <0.001
HDL-Zd ~d = 34
(/) 49.7 :+ 0.3 484 :0.3 3.24 | 0.0015 46.6 :+ 0.5 456 104 1.82 | 0.0699 533 t+04 51.2 : 0.3 441 | <0.001
A i mg/dl) 130.5 +3.6 130.1 +29 007 | 0.9416 | 157.2 t6.2 155.8 153 0.18 | 0.8600 99.7 +33 104.8 +21 -1.34 | 0.1836
LDL-Z-# 28| =(mg/dl) 108.7 +1.5 1121 +14 -1.59 | 01145 | 1128 +2.0 113.2 + 20 -0.13 | 0.8952 | 103.5 :1.9 110.7 +1.8 -2.84 | 0.0051
=20 (g/dl) 143 101 141 : 0.0 211 | 0.0362 154 1 0.1 15.3 1 0.0 1.43 0.557 13.0 : 0.0 13.0 1+ 0.0 0.08 | 0.9335
A(umol/L) 1169 +1.8 1134 t14 165 | 0.1005 | 129.4 t+25 1292 121 007 | 09443 | 102.6 +2.0 978 +15 1.87 | 0.0634
BIEM D(ng/mL) 17.2 + 0.3 179 103 -2.72 | 0.0073 182 104 19.1 104 -242 | 0.0168 16.1 : 0.3 168 + 03| -216 | 0.0325

Mean + SE
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Table 2-3-36. |7 A3 7ol WE e o539 =2F ¢ 2% vl
Total(n=3922) Male(n=1575) Female(n=2347)
(f:izg) ]:r]liiz T-value | P-value (/fj;l;j) H(L/Ej;l;;]— T-value |P-value (/fj;;}) ?jlii;— T-value | P-value
== 35.00 + 0.34 3467 + 023 085 | 0.39417 | 40.63 +041 40.95 :0.29 0.68 | 04990 | 28.25 :+0.17 2843 1017 082 | 04138
=4 (g) E 7R 424 + 0.03 414 + 0.02 242 | 0.0166 472 +0.04 467 +0.03 097 | 0.3349 3.65 +0.03 3.61 +0.02 127 | 0.2067
85 63.12 + 047 61.80 + 0.37 244 | 00159 | 68.19 +0.57 68.11 : 0.52 009 | 09256 | 57.09 :049 5549 :0.35 292 | 0.0039
== 0933 + 0.005 | 0927 + 0.004 107 | 02878 | 0.982 +0.007 | 0985 :0.005 046 | 06494 | 0875 +0.004 | 0.870 t0.003 097 | 03331
(gg_/cn‘?) = =75 | 0803 + 0.0056 | 0.785 t+ 0.004 299 | 0.0032 | 0.852 +0.008 | 0.835 :0.005 174 | 0.0836 | 0.745 :0.005 | 0.735 +0.003 172 | 0.0867
85 0969 + 0.005 | 0959 t+ 0.003 188 | 0.0625 | 0.981 +0.006 | 0979 :0.005 022 | 08294 | 0955 :0.006 | 0939 t0.004 243 | 0.0164
== 0260 + 0.032 | 0.247 + 0.024 038 | 0.7050 | 0.304 :0.048 | 0.330 :0.035 046 | 06494 | 0208 +0.038 | 0.164 t0.029 097 | 03331
T-score =R | -0.220 + 0.041 | -0.360 : 0.029 291 | 0.0041 | 0.048 :0.062 | -0.085 0.042 174 | 0.0836 | -0.542 +0.045 | -0.634 +0.032 172 | 0.0867
85 -0.399 + 0.039 | -0479 :+ 0.029 181 | 0.0728 | -0.359 +0.063 | -0.374 :0.043 0.22 | 08294 | -0.447 +0.051 | -0.584 :0.035 243 | 0.0164
Mean + SE
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g%, g, 9 Table 2-3-37%}

2t aA"EF # q3, A HDL—%’—aﬂiEﬂ%Q% o

FTAATEF Hgg% Zvzb 13.0%, 24.1%, 15.8% olgem, Fd¥d] w2 2o|2 KBy

A HDL-Z2d2HE¥8F, 1LFAAYESFT 9 uAEFY fHese A9 3¢ @4z

33.8%, 23.7%, 57.2%, Aol A-$ z+z}t 14.3%, 85%, 30.2% = AR}t B & YFR7F 49 A

o2 =9t T AS2AN =2 FAF] FHEL i AW 2= AWees B
fH

©
23 HEFe 982 08% A2AM B G2

A, dF AdFE, €9, 2E # dEIEN FA9 IHE XPE% o] &3ke] A
o % 7=

QE, fl
ik
i)
\1“
=
=
Se,
]
Au)
ok
olN
o,
do
ok
o
o
=
El
r°"

<2
i)
o
in)
SE
=
re
o,
do
ok
o
flo
_l}L
N
~J
I~
I
o
xR =
N
=
o
o=
w
aid
)
I
£
38
P W2
ple
P
o,
do
ok

o Sl WA fAeE Fe FEoldth de B0 aEe FHEE 1015 o9
3, 47 36%, oA 164%2 ARl fEgol WA EENT FHow gk

Table 2-3-37. AW W& w3 §HE vl

N(%)
Total Male Female X
EE 2913 (87.0) | 1156 (85.8) | 1757 (88.2)
VEAXAZRS ey 480 (130) | 195 (142) | 285 (118) | o0
AHDL-Z & =8 | 34 2682 (759) | 8% (662) | 1788 (857 |
may= BE 771 (241) | 465 (338) | 306 (143) '
B NRED 2375 (842) | 792 (763) | 1583 (916
WEAANET 393 §15.8; 249 §23.7; 144 ES.S; 76847
. A 1728 (563) | 498 (429) | 1230 (698) | oo
e 1275 437) | 682 (57.2) | 593 (302)
A 4097 (992) | 1616 (989) | 2481 (99.5)
e, : 3.470
e 3 (08) | 21 (L11)| 17 (05)
Ao e 8 | Ay 4063 _(986) | 1600 (984) | 2460 (988) |
Nz BE 72 (14) | 3 (16) | 38 (12 '
. A 3641 (926) | 156+ (981) | 2077 (867) | a0y i
e 35 (74) | 35 (19) | 320 (13.3)
A 509 (733) | 876 (668) | 1633 (80.0)
Py Fuaggel | 62 (187) | 330 (233) | 291 (141) | 25811+
I %6 (79) | 144 (99) | 112 (59
A 1990 (566) | 632 (475) | 1358 (65.9)
e AA 765 (218) | 392 (27.0) | 371 (166) | 42017+
13l qr 817 (216) | 39 (255) | 418 (17.5)
FEE 176 (45) | 34 (24) | 142 (67)
v gk A4 2687  (64.4) 983 (59.9) | 1704 (69.0) | 36.067*
H] 125 (312) | 625 (37.8) | 631 (242)
A 509 (40.7) | 303 (548) | 206 (27.3)
=0z =an 754 (492) | 257 (4L7) | 497 (563) | 45582+
TS 174 (101) | 29 (36) | 145 (164)
*p <005 ** p <001 ** p <0.001
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Table 2-3-38%} Zt}.
AoiRol ma} o4l 2ol

T

T

1}

g 62%, T=

,mo
o

|

—_—

0.79%, ®

EERE

I~
T

3J

A

8.2%,

W

AR 43.0%, BF HAFHA 51.7%=

il

27.37%, &tk

st

=

[}

oo]:_-i—_
A
2145%, ¥9=s% 261% 2 YEht WF AFHAZE AF B AdFAA ] vle 1F

73

A

o
4+

EEREERE
%

3

WE A 116%, WF AR 95%2 B 4A} BE AR v =o
[e)

Zolglont BgaF AL
Ao ws AR W AAAE Fol 7

A#7He

=

H]

F AR Egou

F AFA 33.03%, HF HAHA 45.7%2 WHF AFHAET AF

HARA} foldoR B £202 Ueh} w2

B

Hw

T

T

W 4HAR

ol9] nZYLHEESF, A HDL-ZH=HEESF, A
Holx| ggkeory, 1AE

=

=

HolA] okt

Aztel A¢ nZH~HE2ES, A HDL-Zd 2H

=

stk

AR AR WAAR Abolo] o]

o FHEL 47 26.87%, 0.16%, 0.55%, 3.9%, 13.44% 2 21.81%, HF H]

Z+z} 31.96%, 0.73%, 1.63%, 7.04%, 19.72% = 25.72% =2 ™HF AFH Aol H] 3|

AHA) o 2

=
T

o

g Aolg me] WF AAA

Ao} WE WA Afolo] ol

il

[e]
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o] foFeor Eghtt.
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Table 2-3-38. | & A FojFo u} 2% fHE v
N(%)
Total Male Female
AF A Gl P X u] A F =k X AFA u| A F =} X
1059  (87.4) 1854 (86.7) 726 (86.06) 629 1128 ( 87.4)
AEYAHEES 0.157 0.084 1.772
161 (12.6) 319 (13.3) 118 (13.94) 84 201 ( 12.6)
AHDL-Z4 ~H =3 951  (76.5) 1691 (75.5) 568 ( 65.3) 620 1123 (85.24)
0.443 0.712 0.714
= 276 (23.5) 495 (24.5) 286 ( 34.7) 97 200 (14.76)
844 (82.9 1531 (84.9 514 (7855 566 1017 (90.65
AFAAANE S (62.9) (84.9) 1.557 ( ) 4.333* ( ) 3.592
148 (17.1) 245 (15.1) 143 (21.45) 42 102 ( 9.35)
634  (56.8 1094  (56.0 319 (433 455 775 (68.04
x| E = 34 (568) (6.0) | 118 (433) | 008 (68.04) | ) 3545
441 (43.2) 834  (44.0) 420 ( 56.7) 179 414 (31.96)
1537 (99.3 2560 (99.0 983 (9891 904 1577 (9.2
Yvzz 9:3) (2.0 0.328 08.91) 0.015 (%9.27) 3.985*
12 (07 2 (0.91) 13 ( 1.09) 4 13 ( 0.73)
R g 1531 (99.2) 2552 (98.2) 6893 972 (98.02) 5279 900 1560 (98.37) 7396
BE_E‘ U%_ . deg . : £33
e 18 (0.79) 54 (18 24 (1.98) 8 30 (1.63)
1387 (93.8 2254 (91.8 945 (97.66 768 1309 ( 859
ulg (05.8) OL.8) 4.979* (07.66) 1.739 (859) 1.774
5} 126 ( 6.2) 229 (8.2) 27 (234 118 202 ( 14.1)
A 928 (75.1) 1581 (72.3) 539 (65.51) 591 1042 (78.85)
P H Z R o 21 (18.9) 400 (18.7) | 3.491* 203 (23.37) | 1.507 94 197 (1411) | 3.320*
g 71 (6.1) 185 ( 9.0) 102 (11.12) 29 83 (7.04)
A4} 752 (58.6) 1238 (55.4) 381 (46.57) 501 857  (63.91)
et A 272 (224) 491 (21.5) | 3.03 246 (26.87) | 0.515 126 245 (16.37) | 7132
w3t 256 (19.1) 561 (23.1) 263 (26.57) 120 298  (19.72)
A A= 79 (5.2 97 (4.0 19 (245 64 78 ( 551)
H| Tl A} 1012 (63.7) 1675 (64.8) | 1.182 608  (60.68) | 0.234 637 1067  (68.76) | 4.625*
u) gk 453 (31.1) 803 (31.2) 375 (36.87) 203 428  (25.72)
A4} 156 (45.4) 353 (38.8) 204 (51.69) 57 149  (27.38)
== 2z 196 (43.0) 558 (51.7) | 3.149* 192 (45.70) | 4.994% 131 366 (56.99) | 0375
zZrg= 51 (11.6) 123 ( 9.5) 17 ( 2.61) 39 106  (15.62)

*p <005 **p <001

% b < 0,001
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Table 2-3-39. R/ AF AR WE AESS dFid

ad= HE A A5 v FHA
ik = el nie % SE g nie % SE

1 | 00100000100 269 13.02 0.96 | 00000000001 952 6.62 0.25

2 | 00100000000 151 741 0.77 { 10000100120 825 5.81 0.31

3 | 10100000100 117 6.16 0.68 | 00000000000 726 540 0.22

4 | 00100000010 108 5.67 0.67 | 10000100110 631 4.49 0.24

5 | 00100000020 69 428 0.60 | 10000010120 569 4.05 0.27

6 | 00100000110 77 3.48 0.53 | 10000000120 530 3.82 0.23

7 | 10100000110 50 2.45 0.47 | 01000000001 473 3.36 0.20

8 | 10000100120 39 2.22 0.38 | 10000010110 435 317 0.21

9 | 10000100110 44 191 0.39 { 10000000110 441 3.00 0.19
10 | 00100000120 34 1.57 0.39 { 01000000000 367 2.75 0.17
11 | 10100000010 29 1.52 0.42 { 10000100100 366 2.57 0.20
12 | 10100000000 31 1.50 0.32 { 10000100130 388 2.53 0.16
13 | 10000010120 27 1.45 0.46 { 10000010130 317 234 0.19
14 | 10100000020 2 1.40 0.39 { 10000000130 313 2.10 0.19
15 | 00100000101 31 1.39 0.37 { 10000000100 230 1.61 0.14
16 | 10000100130 35 1.37 0.33 | 00000000002 238 1.59 0.13
17 | 10000100100 2 1.30 0.30 | 00001000001 232 1.55 0.12
18 | 10100000120 i 1.08 0.27 { 00000000010 192 1.41 0.13
19 | 10000010100 11 0.95 0.41 { 10000000000 166 1.29 0.12
20 | 00100000030 18 0.88 0.24 { 10000010100 185 1.18 0.13
21 | 10000010110 17 0.84 0.28 { 10000000020 157 1.15 0.13
22 | 10100000101 16 0.78 0.23 | 01000000002 162 1.14 0.11
23 | 10000010130 18 0.68 0.24 { 10000100140 150 113 0.11
24 | 00100000011 11 0.67 0.25 | 00000000011 153 1.08 0.10
25 | 00000001010 10 0.64 0.28 { 10000010020 143 1.03 0.15
26 | 00100000001 18 0.62 0.18 || 00000000020 116 1.02 0.11
27 | 10100000030 11 0.61 0.27 { 00001000000 168 0.99 0.10
28 | 01100000010 18 0.59 0.20 { 10000010030 128 0.95 0.11
29 | 10100000130 12 0.58 017 { 10000010010 135 0.95 0.10
30 | 00100000040 9 0.56 0.24 { 10000000010 137 0.94 0.11

R B o R

RO, A, A 2 RAR, HoR, 29%, A0F, JEENF, AR, ALR, TR AT 2 AR, Ak 2
A2, 3 5 XF/ SAhs AA AP F e 2 RAE mE Al 143 0- AHSA B

2 ORHER ¢ SR ¢ AR, AR f R 2 B A R ABR AR ¢ AR - o

L

=
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Table 2-3-40. A/ AF FF w2 dFraidd(Z=s)) vn
AA v A EERY H) 4 2
;ﬂg Bl % SE ;ﬂg Hw | % SE ;ﬂg W= % SE

11 7]€k 1499 12.181 0.416 | 1010 385 18.929 1.040 || 7]&} 1434 14.090 0.489

2] 2112 946 7.200 0.352 | 1000 172 8.248 0.812 || 2112 895 8.173 0.407

31 2111 713 5.401 0.270 | 1001 164 7.939 0.698 || 2111 667 6.116 0.309
4| 2212 637 4.884 0.295 || 1011 164 7.705 0.674 || 2212 607 5.582 0.343

3| 2012 617 4.588 0.258 | 1002 120 7172 0.812 || 2012 608 5.488 0.312

6| 1010 476 4.026 0.228 | 1012 9 4.563 0.602 || 3000 457 4.238 0.254

71 2113 525 3.684 0.204 | 1003 63 3.613 0.632 || 2211 449 4.186 0.279

81 2211 467 3.617 0.232 (| 71} 65 3.040 0.593 || 2011 479 4.047 0.245

9| 3000 457 3.506 0.212 | 2112 51 2.543 0.430 || 2113 477 4.000 0.224
10 | 2011 483 3.375 0.207 || 1013 55 2.374 0.417 || 2213 394 3.549 0.253
11| 2213 413 3.065 0.217 || 2113 48 2171 0.439 || 2013 412 3.496 0.263
12| 2013 425 2.960 0.221 || 2111 46 1.979 0.358 || 2110 367 3.242 0.243
13| 2110 392 2.889 0.210 || 2114 42 1911 0.516 || 2114 297 2.722 0.211
14| 2114 339 2.582 0.201 | 1004 36 1.864 0.376 || 2214 225 2113 0.188
15| 2214 243 1.866 0.160 | 1014 27 1.542 0.339 || 2010 231 2.047 0.181
16 | 2014 254 1.783 0.160 | 2212 30 1.539 0.452 || 2014 235 1.968 0.183
17 | 2010 231 1.694 0.150 || 1111 26 1.267 0.323 || 2000 192 1.848 0.171
18 | 1000 204 1.660 0.149 | 2110 25 1.197 0.280 |[ 2002 175 1.612 0.174
19| 1011 207 1.623 0.137 || 1113 16 0.923 0.281 || 2210 180 1.529 0.178
20 | 1001 184 1.562 0.139 | 2210 10 0.919 0.411 || 2202 154 1.467 0.198
21| 2000 192 1.529 0.141 | 2014 19 0.89 0.319 || 2001 170 1.399 0.142
22| 2210 190 1.423 0.167 || 2211 18 0.891 0.283 || 2203 160 1.374 0.148
23| 2002 184 1.412 0.142 | 1112 2 0.879 0.231 || 2201 142 1.275 0.135
24| 1002 127 1.315 0.153 || 1211 17 0.877 0.268 || 2102 123 1134 0.143
25| 2202 160 1.239 0.164 || 1214 15 0.758 0.229 | 3001 107 1.101 0.140
26| 2203 165 1.167 0.125 | 2213 19 0.745 0.255 || 2004 109 0.989 0.149
27 | 2001 172 1.166 0.118 || 1213 16 0.712 0.222 || 2101 95 0.935 0.170
28| 2201 144 1.065 0.113 | 1102 17 0.701 0.197 || 1010 91 0914 0.143
29| 2102 133 1.022 0.126 | 2214 18 0.683 0.219 || 2003 121 0.887 0.111
30| 1012 124 1.020 0.124 | 1103 10 0.589 0.245 || 2103 9% 0.858 0.129
AAAE 724 2= 1- W 2 EER 23, 2o, 3 - &R T wR
EAAY A B A 2= 0 - % e A 23884 €8 1 - =5F% 2- AR 3- =537 AR BT

3}
AR QA =E 0 - wgEA @S 1- %3
YAl Ae] - wd 2e 0 - X384 @S 1-12F 2-2%F 3-3%F 4-4%F o4
(AR, TR, A, A 2 RAF, BeHK, 24F, AAF, HEGENF AAF A2 TR A9
AR, Ax D A2F, 3 5o vk ¥3eaL)
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Table 2-3-41. AF{F A3 7 wat dwai e (ZteFsh) 9] MAR v

a4 AA gt Rt R
RICHNIE E T ] MAR v 7o ¥l MAR R h=] MAR

1| 7)e 048 +0.01 1010 0.73 +0.02 71} 047 +0.01
2 | 2112 08 +0.01 1000 0.65 +0.02 2112 086 +0.01
3 | 2111 080 +0.01 1001 072 +0.02 2111 080 +0.01
4| 212 08 +0.01 1011 0.80 +0.02 2212 085 +0.01
5| 2012 079 +0.01 1002 081 +0.02 2012 079 +0.01
6 | 1010 072 +0.01 1012 087 +0.01 3000 054 +0.02
7 | 2113 090 +0.01 1003 093 +0.01 2211 082 +0.01
8 | 2211 082 +0.01 71} 0.7 +0.04 2011 074 +0.01
9 | 3000 054 +0.02 2112 089 +0.02 2113 089 +0.01
10 | 2011 074 +0.01 1013 093 +0.01 2213 090 +0.01
11 | 2213 090 +0.01 2113 091 +0.02 2013 0.83 +0.01
12 | 2013 083 +0.01 2111 0.82 +0.03 2110 071 +0.02
13 | 2110 071 +0.02 2114 097 +0.01 2114 092 +0.01
14 | 2114 093 +0.01 1004 0.9 +0.01 2214 095 +0.01
15 | 2214 095 +0.01 1014 095 +0.02 2010 061 +0.02
16 | 2014 089 +0.01 2212 092 +0.02 2014 088 +0.01
17 | 2010 061 +0.02 1111 093 +0.02 2000 064 +0.02
18 | 1000 065 +0.02 2110 0.72 +0.03 2002 076 +0.02
19 | 1011 080 +0.01 1113 097 +0.01 2210 071 +0.02
20 | 1001 073 +0.02 2210 0.78 +0.05 2202 081 +0.02
21 | 2000 064 +0.02 2014 098 +0.01 2001 070 +0.02
2 | 2210 072 +0.02 2211 0.80 +0.02 2203 087 +0.01
23 | 2002 075 +0.02 1112 092 +0.02 2201 075 +0.02
24 | 1002 082 +0.02 1211 091 +0.02 2102 081 +0.02
25 | 2202 081 +0.02 1214 095 +0.02 3001 069 +0.02
26 | 2203 087 +0.01 2213 091 +0.03 2004 087 +0.02
27 | 2001 070 +0.02 1213 0.99 +0.00 2101 076 +0.02
28 | 2201 075 +0.02 1102 0.88 +0.04 1010 064 +0.03
29 | 2102 081 +0.02 2214 095 +0.02 2003 081 +0.02
30 | 1012 087 +0.01 1103 094 +0.02 2103 0.83 +0.02

AAAE - 4 22 1 -9 9 w5 R 23, 2-4, 3 - FF 5 Wi

EAAY A B2 A = 0 - 2 B2e A0 2884 €5 1 - 5% 2- AR 3- =3 AR BEF X

3}
AR QA T 0- ¥ 2 1- %3
WAAE o me 0- XA Ae 1-1FF 2-2%F 3 -3FF 4 -4%FF oY
(AR, FolR, A, A 2 $AR, BSRH 2ER, AUF HEGENDF AR ALR, TR A%
TAF, A R xR 3 52wk 23a9R)
Mean + SE
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3. dUA WE L thpy ZW9 WF GY7HA (nutritional value) 7}

7l. 328 Wi 289 A A% 2 FELI|FR (% daily value)ol] 23 HF7}

1) oA dxe] 93 F7}

AR dux e %‘o}iﬂ A8 4F 1g F AUAFE X (kal/g)E T3t} =,
A & 7E WHY S F 1R 3 WReE 9%, MY dReE 10%, 71E #H
F Q8 5Fo=2 AHA JdUA BT EIXE 028~5.76 kcal/go 2 VFERTE 3 05 kealE
Z1Eez 2 10 /e H9E BEH3 A7 Table 2-3-42¢F o} vy €2 AvEY, 8= o
Fa87 5 dux L= MY 22 dws dHEA Y ) (6.76 keal/g)o 2 JERGT 7
He AL v EAN0.28 keal/g)2 VEINTH A, A WR 48 F AUALETL 7+
2 = SYE2TAE @42 kal/g)Z UERCH, 7PF HE dAlwe SE23AE(1.08
keal/g)2 UEISEL, 7B AR/ &8 F AUAEET /M =2 dlwe 2 G.05 keal/g), 7F
2 e e BR(1.10 keal/g)o 2 JEMTH

Hir

Table 2-3-42. oA Hxo| w2 3=, A% 2 7|} AFo EF

s v (%) ik
115 | 2(20) A, ol
<05 | A% | 00

keal/g) 71 0(0)

Eq——( ?:}— <] /\:I)/ J“’]—ud] il —IX]—%]—%T/ -J——E—ﬂ 5 71%] 7(1—]“,
%Z %Zl:/ oM ]—%'T‘/ -J——E—E‘I :'T% /\‘] X] /\ .'_’:1;(] %’T‘/

= 3l )
25 | T PUOD s, g e o HIA, o
keal/g) | A% | 00) :
e | 00) .
l"frEoL %Zﬂ L%T, %}Ef"r, 7d"r ‘?i 3%"7} +a), H}Ef"r,
(1.0,,1.5 321__/"’:_ H ]?i, jéog%]?i, tﬂ]]ja]'u—]f;f ]?i/‘\l/?ji A &4 o
A& 2(20) S| 52T A E, Al ’\LJ}iE]r
keal/g) [ Jler | 3(60) B, ARG, S%

71(:1 _H O}ixgﬂl—, 7:1'51%)]?:]__/ }\]—XH E—El%ﬁ/ 01]:/]0‘%'{!:/

FEUY, WEFRS, LEAY], G, SRS,

15 a7 | 30603) vy, =W, bE7|Zsg, vWe, guldzdass,
(15~2.0 B, oW AR, A=, WA, AH, A=,
kcal/g) %]?i, OJ:"ZI‘ ]UE]';:_T/ E;:_gl—;q%};:— ;:_Zl:/ —8'—1?4_,
ST AXNYH, A, 2 *HH“XHH 3y
Aok 2(20) HE A2 A Y, A 92
7€} 0(0) -
51% B, gdd=s, o, dAmg, Aaagda,
(2.0~25 g | 14(14.1) 1]

U]%ZI: alz ]%T/ Uﬂt”%'{r_‘/ &1__/ EJ—:ILZIIIX]%T
Ty
._'_

keal/g) Ao, A, sty AEd=aSs




T i [ S i
M | 2(20) ErpE i), et E =08,
71ek | 1(20) FEto]
EANDES, AQ=S, fRass, MEngEy,
615 | 13(181) | A, HEEURS, AT, SR, SHTE,
(25~3.0 A, ZEs, BEEE, RS oSy
keal/g) Aok | 1(10) REELE RN
71ek | 0(0) -
7w gk | 4(4.0) =g, AR, il s, oy
(3.0~3.5 Aok | 1(10) 7t = 5
kcal/ g) 7Iek | 1(20) 2w
8 1 g | 1(1.0) T
(3.5~4.0 M | 1(10) deleele
keal/g) 71 0(0) -
9% = | 1(1.0) A
(4.0~4.5 ME | 1(10) S B 29 ¥
keal/g) 71 0(0) -
10715 gk 2(2.0) v (S A ), EEae
(>4.5 NE | 00) -
keal/g) ZIE | 00) -

FALEE 4T0F02 FET A%, 1 g AR FaFo| 0.6kcal ©|3}e]™ very low energy
density 2.2 0.6 kcal ~ 1.5 kcal Alo]™ low density, 1.5 kcal~4 kcal A}o]o]™ medium
energy density, 4 kcal o]4to]™ high energy density o2 EF3ITh oA B 73 A
+= Table 2-3-43%} Zt}.

= HF Y= F
density T2 29%, Medium energy density w2 68%, High energy density &2 2F° 2 1}
Ell F2 Low energy density$} Medium energy density #o] 2% ct 34, ¥ HEF
L= F 10F 22 Medium energy density &2 9%, High energy density ¥ 1522 1}

9%°o2 1 F Very low energy density 2 2%, Low energy

Elr} Very low 2 low energy density &2 QS ™, =2 Medium enery density ol £33
HAo 7EF W/ Q3= F 5522 low energy density ol 3%F Medium evergy density
of 2F< Ao =Z et mwebx AAFHezE AHE o, 35 "R Q7 AG Wi gl
2o T Lajden e Wi 8 ds vsst Toll &3

Table 2-343. 4718 93 Ui Wxo] WE W H= WEe EE

T () o713
- T -
Very Low Energy :%i 8; W 5-A), _/C';o] P
Density (<0.6 kcal/g) 7];} 0) -
Low Energy Density a5 (29) gzbe TR, R Eas udulasy
(0.6~1.5 keal/g) - MANT, AW, ool AEu I
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3
, AT, B,
1T, T, A T, E A,
g, vl W, AR wg, A4,

S5FBRRS, FATES, AV, W,

-
i
i
i
@
2

&|3r

T, SRS, WA, viE s,
oW AFA, A, HHws, vy,
BAN =S, AR, s, A, 29,
W, Fa, FUERA, Suw, Adws, 5,
WE, mEas, Culd, WAy, 2w,
A, o2yl e, kel E A, Ay,
Ay, ADws, Axs, FEWW, 2w,
gt (68) IS, AR, B, i,
Medium Energy HuAL T, =EEN DS, AT U] R,

Density gy, ©EeeYolws, SRy,

(1.5~4 keal/g) W 2w, AEe ARy, A wgy, A EE Wy,

M S, R, 27w, i w, o g,
FEX 7], BHES, B, ok,
HEAAE, ALdw, wol v, WA (FEEA), Abd,
$9, AFw, 9, g, vEgas

AAg g, 72 Rve), 22928, 1 E A A,
A=A dvael, dEl e, EvtE W uAE, vae

ErlE Xz e, dE2ui A g
718}k () 2t9, FEro]
3t (2) G (S, EEas

ok L2183

(>4 keal/g) /j]];])' g); Eﬂﬁfjﬂw

o HE

A
=

=z =%

High Energy Density

=, A 2 e MAEen duAWES] BARA AzHe Table 23440] AT A
2% duA BEH o] #olHA Aol YERRAE kA THp>005), F= WFLE
B 1.87+0.93 kcal/g, AF WHF L= 24141.07 keal/g, 7|8} WH Q7= 1.8420.84 kcal/g=2
BEh} @2 mRewst A 08 2 duA UEd Qo 71 %o A%e Ui & £ 9
.

Table 2-3-44. 3=, Aok 2 7|g} | Q89 U 2% B4 Zy

N Means+S.D. A7k A zk F-value | p-value
-4 99 1.87+0.93 0.28 576
ok 10 2.42+1.08 1.08 442 1.541 0.219
71 e} 5 1.84+0.84 110 3.05
A A 114 1.92+0.95 0.28 576
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(2) YA 715EA (% daily value)

=, A e W agE 3, AY 2 VE 1R 13 %S VIEeE 1Y
712220123 119 148 MAAE 7132 FL35le] WE 279 % daily valueE 22319
T} Table 2-3450]= orHer ZAA=o SFH
valueE AA|3F Holt}.

Table 2-3-45. 3t= ™ @z Ao B a7e % daily value - dA]  ZFZF59}

S| H 237 g
R LB 2597 E
s
ek % Daily value ek % Daily value

TH(g) 105.50 - 187.00 -

o) 1] A (keal) 534.50 - 825.67 -

Hsl & (g) 105.80 32.06 81.12 2458
A A (g) 1.85 3.63 47.82 93.77
ol (g) 21.55 39.18 12.34 22.43
2101 - (g) 11.55 46.18 474 18.95
Hle}l% A(ug RE) 6.00 0.86 7.77 1.11
HlEb D(ug) 0.00 0.00 0.00 0.00
H]E}T] E(mg) 0.75 6.82 4.64 4219
HI BT K(ug) 4.80 6.86 30.95 44.22
1] e} C(mg) 0.00 0.00 4.20 4.20
E] o}l (mg) 040 33.33 016 13.25
2] 1B 22+ (mg) 0.12 8.57 0.12 8.29
1 o}l (mg) 2.00 13.33 322 2148
H] e}l B6(mg) 0.31 20.67 0.23 15.20
A 4Hug) 134.70 33.68 47.46 11.87
Hle}nl B12(ug) 0.00 0.00 0.00 0.00
YHEE4Hmg) 1.20 24.06 0.53 10.50
H] © ¥l (ug) 1.10 3.67 1.00 3.33
ZH5 (mg) 65.20 931 30.92 4.42
¢1(mg) 268.50 38.36 87.39 12.48
U E F(mg) 2690.76 134.54 2130.62 106.53
ZHF(mg) 775.30 2215 371.61 10.62
ul 14| % (mg) 25.00 7.94 58.95 18.71
A (mg) 417 34.72 241 20.04
o} (mg) 2.51 29.51 1.72 20.27
T-2](mg) 0.58 72.00 0.36 4550
i 7Hmg) 051 16.97 0.20 6.73
2.9 = (ug) 0.00 0.00 0.16 0.11
Al F (ug) 17.71 32.20 65.58 119.23
=8 2~ B = (mg) 0.00 0.00 0.00 0.00
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=, Mg B 7IE | sde] dYLTIEA I ¥E(% Daily value)S Hlu3 A=
Table 2-3-467} Zth F 29709 gL T F 10708 FF2olA Al e Tholl F45: Aol
7F vEsts 25 vedd wzke A9d umA A, vER A, vEE K, vER C Yot

o, ofdd, 74, Be X3 F 87 LM A¥F | a7t fHer Tt
=7 Uitk vedd ke 71E W g foHer T =
sd= FoHolA= FAT HEY Bost o=k MY =A e

Table 2-3-46. 3t=, AoF & 7]E} W Q@29 % daily value

5 o &= A ek 7€} A A F-value p-value
e 274.77+148 959 283.1+86.58" 283.1+86.58° 286.30+151.35 3.349 0.039
o 420.17+15247" 842.034223.58* | 49586+224.97° | 460.49+200.74 30.735 0.000
wsE 20.15+8.68" 27.91+1.98" 21.01+5.77" 20.87+8.47 4.011 0.021
HE 16.61+12.05" 73.39+44.74* 31.54+26.38" 22.24+23.94 47.118 0.000
Tl A 38.39+21.62 52.21423.47 33.44+14.40 39.39+21.76 2.063 0132
EARPSE-S 24.98+16.00 27.31+13.13 19.30+10.25 24.93+15.53 0.442 0.644
HlElT A 18.56+19.02° 52.41+63.65% 27.55+26.36" 21.92427.47 7.859 0.001
Hjeby D 17.74+54.80 21.41+24.88 17.72+16.86 18.06+51.62 0.023 0.978
Hjely B 33.18+36.75 50.73+29.29 64.32+54.44 36.09+37.50 2544 0.083
Hjely K 24.98+28.96" 130.07+115.78* 24.51+29.76" 34.17+52.14 27.103 0.000
Hje C 10.14+10.44" 27.72+23.19* 19.79+21.11° 12.10+13.44 9.993 0.000
Elo}wl 24.73+14.51 27.62+10.69 26.50+19.90 25.06+14.37 0.207 0.814
EEE| 17.76+13.00 27.47+17.17 22.97+15.07 18.84+13.66 2.609 0.078

DO/X( olal 27.47+19.07° 45.09+17.19* 24.15+13.75" 28.87+19.28 4176 0.018
HjEly) B6 41.35+63.61 39.00+24.87 17.96+14.67 40.12+59.91 0.361 0.698
2k 25.93+16.73 38.68+30.02 24.16+13.34 26.97+18.28 2323 0.103
Hel B12 162.60+444.63 386.24+997.02 107.23+187.19 179.79+506.09 0.940 0.394

HEEIA 15.80+10.77 20.04+8.47 16.14+14.16 16.19+10.71 0.707 0.495
Hl ¥l 10.17+10.70" 13.15+17.16" 28.18+24.93° 11.22+12.60 5.379 0.006
2+ 18.50+28.29 26.84+21.16 8.06+2.63 18.77+427.22 0.829 0.493
ol 41.25424.26 49.57+28.64 28.64+10.38 41.43+24.35 1.257 0.289
UEF 102.35+63.68 138.41+36.00 82.97+69.84 104.66+62.60 1.848 0.162
Eie=S 20.68+14.36 27.18+11.84 15.00+8.70 21.00+14.06 1.357 0.237
SRS 14.18+19.31 26.50+7.70 4.26+2.52 14.82+18.59 2.935 0.057
=] 43.83+30.38 44.58+32.30 27.32+15.20 43.17+30.06 0.726 0.486
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ol 29.85+16.65" 49.77+27.26% 19.66+7.84" 31.15+18.43 6.988 0.001
T2 39.60+25.50" 76.12429.92° 30.30+17.20° 423942756 9.792 0.000
ozt 23.71+13.84° 12.83+5.24" 30.53+13.01° 23.05+13.65 3.856 0.024
L R=R=1 239.70+921.57 14.53+38.03 15.51+18.83 210.12+861.69 0.439 0.646
A F 73.33+258.94 163.47+59.18 40.55+23.07 79.804243.26 0.688 0.505
e 42.13+57.65 56.14+57.35 53.94+42.05 43.88+56.81 0.354 0.702

1) Means+S.D.
2) a~c : Means with the same superscript in a colum are significantly different at p<0.0001, 0.05.

o AFH e B/UE dUA HA AFHY] (nutrient adequacy ratio, NAR), B JUd4 3F

A#FH] (mean adequacy ratio, MAR), g2l ZZ 2|4 (index of nutritional quality, INQ)
So] glom, AEol} AET AT Az B Hod: AE 4R W, AEPE AA
H7l, & AF3HS (dietary variety score, DVS) & FQ8 AEF A4 (dietary diversity score,
DDS) Sol Utk Ed AXALel} AMBL slzz @ FrldE s Aabe @ A%

(dietary quality index, DQI)1\} HEI (healthy eating index)E A}&3F H7} So] At} 2] Alo] A
= 54 d¥ants 2TE AFol old FUAAET HIUAEE EFE TS HF FHE
A7 W&o, AAte] A B7hA] FF & B AF AF 2SS T ARk HrpE 2

83k

B

B d7oAe Hate] 22 F8 AFT HDDs), & 4F HA-DVs) 3 F8 4FT A
2 AAEtgen, MR DVS, DDS 2 GMDFVE ZA}sh

2-3-457} Zoh. WAAR, ToY, HYH § H1E WF a9 DVSIF 2 AFTS EYe
59 DDS7t =A ERS T

T3 3H, 44, Vet 2 WHFE Tl DVS, DDSE Blmgk Z¥= Table 2-3-46¢] e}
o, g 49 g FAHCE Fo% FolE Holq gtk
Table 2-3-47. S4]¥ ofqx], DVS, DDS 2 GMDFV
GMDF
=] TR | oA SIRER DVS DDS v
1 32 SEYEAXFA 65.29 | 4 1 00001
2 A A 7045 | 3 0 00000
3 32 | 2 & =) 100.16 | 4 2 10001
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oAy Jux | Dvs | DpS iMDF
FUE3A 10645 | 7 2 01001
Bz ) 106.96 | 5 2 01001
TEYEZS 159.44 | 10 2 01001
Z} ) 167.70 | 7 2 01001
243 8k ) 172.79 | 10 1 00001
Zo|u] Al 2 A) 20255 | 8 2 01001
Lo\ g=S 218.03 | 8 2 10001
HELZS 226.82 | 12 2 10001
w7} =) 22893 | 9 3 11001
S 23754 | 4 3 11001
el el 27892 | 6 3 11001
ARG L= 321.21 | 9 2 10001
=% 33017 | 7 2 01001

o =4 33417 | 4 2 10001
netR=c RIS 358.72 | 2 1 10000
Z4a)4H 360.18 | 12 3 11001
ER=T1)3) 365.30 | 4 1 00001
2ol 24 372.9 | 2 0 00000
FHIEFA) 383.31 | 3 1 10000
o A7) 389.22 |5 2 10001
g 391.10 | 4 1 10000
TEYLHYo| 24 39419 | 6 1 00001
A2 394.29 | 10 3 11001
oy a5 396.24 | 7 3 11001
P Bd 40190 | 7 2 10001
AF AR Y H 40383 | 6 3 11001
A E 3 A 40529 |11 1 00001
i 41230 | 6 3 11001
ARSI 41742 2 10001
TEYZS 42403 | 7 4 11011
=24 42488 | 7 1 00001
Tr 425.76 | 13 2 01001
E¥d 42860 | 7 4 11011
AdIH 42923 | 8 3 11001
S5 4 430.00 | 3 1 10000
T\ A= 43298 | 5 2 10001
Suba 43403 | 5 2 10001
H] g™ 43750 |8 4 11011
™ 44440 |8 3 11001
AR 2S 44538 |5 3 11001
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GMDF

2 EWAR SREES DVS | DDS v

44 A& H 44790 | 6 4 11011
45 Bl in ] 44898 | 4 3 11001
46 AEL =5 450.10 | 2 2 11000
47 Y 45163 |8 3 11001
48 A EEYH 45422 | 11 3 10011
49 Hidd 46710 | 12 4 11011
50 2o 46740 | 4 1 10000
51 Yol = 47411 | 3 1 10000
52 AR == 47820 | 6 2 11000
53 Tl H 48189 | 7 3 11001
54 3= 48461 | 8 2 10001
55 T 48827 | 4 2 10001
56 Hopy 49746 | 7 4 11011
57 AT 500.77 | 8 2 10001
58 S BRTS 509.56 | 10 3 11001
59 T 510.99 | 9 2 10001
60 EBEIS 515.62 | 7 2 10001
61 oF w4 51622 | 5 3 11001
62 AR =4 519.29 | 7 2 10001
63 H| W 24 520.90 | 10 3 11001
64 A 522.38 | 5 2 11000
65 &zt 524.38 | 9 2 10001
66 A= 527.27 | 7 2 10001
67 =SS 534.50 | 3 1 10000
68 LS FZEZS 534.60 | 2 0 00000
69 EaWA TS 535.32 | 7 3 11001
70 A Easee 536.43 | 6 2 11000
71 Rl 543.98 | 5 3 11001
72 Ab= 552.39 | 4 2 10001
73 B 552.83 | 9 2 10001
74 Hadayd 555.83 | 8 4 11011
75 R 557.32 | 3 1 10000
76 AEd=5 557.39 | 11 2 10001
77 pgeanl 558.84 | 9 4 11011
78 <™ 559.86 | 6 3 11001
79 D=4 559.88 | 6 2 10001
80 vl x| 222 573.66 | 9 2 10001
81 zm 584.04 | 7 2 10001
82 1] 584.64 | 12 4 11011
83 FE=37] 59441 | 16 2 10001
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4] TR oA SIRER DVS DDS $MDF
84 32 o] & 2 vt 59447 |9 3 11010
85 51-2) ZR| 24 60144 | 11 2 10001
86 51-2) U (22 T m) 604.49 | 8 3 11001
87 31-2) AT 604.50 |8 3 11001
88 51-2) i 604.65 | 8 3 11001
89 & 4] A A== 619.09 | 4 3 11001
90 32 W 5= 4 626.09 | 5 2 10001
91 3h2) H|H ™ 62858 | 9 3 11001
92 32 ZEH 64551 | 9 3 11001
93 312 = 662.71 | 9 3 11001
94 s 5P 663.99 | 6 4 11011
95 32 g2 67625 | 6 3 11001
% 3h-2] n}= 4 690.74 |11 3 11001
97 32 ey 724.16 | 6 2 11000
98 34 HAAZ 865.21 | 14 3 11001
9 A o2 Al akat 2~} 52456 | 9 2 10001
100 A2 a2 54352 | 5 2 10001
101 A2 0] E A& 225 E] 78553 | 13 3 11001
102 | Mg S &3 A 800.06 |11 2 10001
103 | A%kA EnEya e 816.92 | 11 3 11001
104 A o2 S B uA g 825.67 | 5 3 10011
105 | A%kA 2 A~} 857.91 | 10 4 11101
06 | Hara | T E}Eu}jﬂzla} 864.62 | 12 3 10101
3
107 | Aok 7t 2 uela el 1190.09 | 12 4 11101
108 A2 A} -§-ZH 231 A| E] 1208.34 | 11 3 10101
109 7|} 5 316.02 | 7 1 10000
110 7)€} an 41337 | 12 3 11001
111 7] e} il 41940 | 10 3 11001
112 7] e} sl 515.03 | 2 1 10000
113 | 71e} e} o) 87149 | 16 3 11001
GMDFV : =57 + 57 + $F 2 fAET + 327 +J47
Table 2-3-48. /<] DDS % DVSe H|w
32 A okAl 71 e} F — value
DDS 2.33 £ 0.10Y | 2.90 £ 0.23 | 2.20 £ 0.49 1.77™
DVS 7.02 £ 029 | 990 £ 0.89 | 9.40 £ 2.36 5.44™
1) Mean + SE

2) NS ; Not Significantly
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o AEFE AAY 5 d=d WF 879 9HY7lA (nutritional value) At

s, Mool ndw, AdH, ned, 1ol df W4 £ Table 2-3-499} ZtTh

TEdFF T Fole £HIZF7} 72416 kcal2 7P Egton, O e mE4(690.74 keal),
| D 22 4(676.26 keal), IFWH(664.0 keal)2 2 JEMGTE o] HFE HEE SEAH o

AV

=
+ HFERE FAEHUNT AMEI FHe WNZEW (1924) o 278 FAXFY dFTeE
=S o]ty gl TE WE F ouR Fol #9] rhale SRt
3 ol E Shgo] HL WRERE WAMARTL 1621.02 go 2 7 B4 VElten, Hu
(4846 g), HHIZDZATT(4459 g) T2 VERHTH o]
]

o] =
gld 9 17 §52 7207 st HFEo 2L AL B £

T3 Aol G FForE TEFLHo|TST) 2372 go 2 g =4 Jehden, 1 the
Y2361 g), TEDF(18.08 g), FT4(1657 g) £2=2 YERTE o5 Hlwo

AN EE
£4e 288, ¥, 555 F Holdf §¥ol 22 AREL FARE ASH Ao, Aol
#t ©F IDL 442 33 Fo24 49nA 492 ATt Res IHA A,
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Table 2-349. 83, A} 4G, Lekul, DA oM § Bgae] &3
i a4 F(keal) A A % (kcal) il A (g) 2 0] A $r(g)
9 500kcal ©]A} 200kcal o]s} 40g o] A} 10g o] A+
) E— A ERPIE et
(724.16) (39.25) (62.46) B2
) e [EerEEe e A E g
(690.74) (6529) (62.45) (23.61)
s | suges 2 Sl e
(676 25) (91.29) (48.46) (18.08)
. i o2 %) £pol 21 B
(664 0) (100.16) (44.59) (16.57)
IS ey Ega 25 27]
(66271) " (106.45) (44.22) (12.80)
6 w5 A | = ST ETT
(626.09) (122.12) (44.06) (12.63)
B R TS F3uw [EEE )
(619.09) (122.12) (44.04) (12.35)
. R 47 TR ay
(604.65) (167.70) (43.27) (12.22)
o | AR S g o] okt e
(604 (172.80) (40.62) (11.55)
0 T EREREE 2 g
(601.44) (202.55) (11.30)
1 5 A7) Ol
(601.44) (10.52)
" EE 27k
(584.65) (10.10)
" = o] 5
(584.04) (10.09)
| U gEs
(573.66)
HAM=Z
15 (561.30)
16 MG
(559.88)
U:]
17 (550.86)
61— ey ué ™
18 (558.84)
o | Az
(557.39)
o | s
(557.32)
SEEs
2 (552.83)
o
2 (541.53)
v | AAEEL
(536.43)
e
24 (534.5)
” S A
(535.32)
o | Tz
(527.27)
” g
(524.38)
Al
28 (522.38)
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A
(520.90)

P
(516.22)

Thl TC Pind
HE

(515.62)

FRARS
(512.26)

AR 2
(510.99)

AR T2
(500.77)

a1 FF(kcal)

500kcal o)A}

A A % (keal)
200kcal ©] 3}

vl (g)

AR =1

40g o]

Aol (g)

10g o] 4

FEEEE RN

(1208.3)

3 =7 B

(53.85)

7k2 Rz}
(10.09)

7k 2 Hte}
(1190.09)

AR RS
(40.37)

JpAEFERFEX] 2
=z}

(864.62)

o
=3

A gp e}
(857.91)

o

S R R

(825.67)

ErEQ g}

(816.92)

3l &=~ g
(800.06)

H E A 2|

(800.06)

gl
(543.52)

7 e

(527.66)
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4 B4 AARES AT F= UF 29 JBHE BA

7h @EEA=Z2zadd o3 I W{F 28 FEHE AL

o)

= WR 2@ 13 23 slFzoz APBIIYRAA N2 JFRAT2I9
CAN program 40& o3t ub oz F3Fg BHSAT A vl B3 FPgzel

HFE A AT

= WE agle E% 9 oA, Zg, HoldR THE BEAMT AR % Ho
460.49+200.74 kcalz2 UEFen  wWAS 2135+11.90g ZEH  Holdifw= A4
130.62+190.60 mg#} 6.14£3.85 g 2 1}EFGTHTable 2-3-50).

Table 2-3-50 = W&/ Qo JUGE FFN=99)

Qe 3 BEAE ¥
Z=%(g) 286.30+151.35" 314+ (ug) 107.95+73.08
ol 1] A (kcal) 460.49+200.74 HEl w1 B12(ug) 4.31+12.15
4= 315 (g) 67.85+27.96 E R (mg) 0.80+0.53
A A(g) 11.29+12.20 H] © © (ug) 3.44+3.93
Aex AA(g) 6.36+6.98 Zk 47 (mg) 130.62+190.60
24 AA(g) 4.92+48.98 A 84 ZH5(mg) 58.50+58.34
ol 4 (g) 21.35+11.90 &= 24 (mg) 72.11+180.60
254 Gl A (g) 11.3145.66 2l (mg) 288.54+169.54
TEARQ dlA(g) 10.03+10.72 1} E 5 (mg) 2045.42+1272.52
A o] f-(g) 6.14+3.85 9 2 (mg) 72.39+212.10
S 8(g) 176.45+133.80 Z+5 (mg) 669.12346.12
3% (g) 7.043.92 v} 1] 47 (mg) 46.42+58.71
vl el A(ug RE) 151.87+191.86 2 (mg) 5.16%3.55
o H = (ug) 26.55+37.23 A &84 A (mg) 2.99+1.50
W) 6} 7} = €l (ug) 752.27+1065.29 FEA A (mg) 2.17+3.32
H e} D(ug) 0.90+2.58 o}¢d (mg 2.64+1.57
v e} E(mg) 3.97+4.13 T (mg) 0.33+0.22
vl b K(ug) 24.10£36.85 H 24 (ug) 4111244
H] €} 71 C(mg) 12.00+13.49 37} (mg) 0.69+0.40
E] o} 1 (mg) 0.30£0.17 2.9 = (ug) 315.11+1292.55
2 1B 22} (mg) 0.25+0.16 A F (ug) 25.80+26.40
1] o}-A1 (mg) 4.27+2.87 =) 2~ ¥ = (mg) 133.34+179.15
HEl7l B6(mg) 0.60+0.90

1) Means+S.D.
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w4 AAISEE 913 3k AF 8 PR 2L ARTAHAE 2L
Table 2-3-51¢] <J&}®H 3=, A 2 7} d 879

842.03+223.58, 495.86+224.97 kcal2 3= W 287} A=A, w3 A)

AR Wl Fejfez JHY WA UERL e (p<0.0001, 0.05), A H 8= FoHo=

748 =A e THp<0.0001, 0.05). @A, JEk H as AEAXNEE Adsus

ek FAHA Aol VERNA ekt @ Ee A IF Aol FIAHA AolE: UERRA

=
Table 2-3-51. &=, A& 2 7]} | Q29 F4 vl
= Aok 71} A F-value | p-value

oA (keal) | 460494200747 | 842.03+22358% | 495.86+22497° | 46049+200.74 | 30.735 0.000
B3 () 67.85+27.96" 92.09+6.53° 69.34+19.06 | 67.85+27.96 | 4419 0.014
A4 (9) 11.29+12.20° | 37.43+22.82° 16.09+13.45" 11.29+12.20 | 47,699 | 0.000
A2g214 (g) 6.36+6.98° 18.47+12.98° 11.39+9.78" 6.36+6.98 27109 | 0.000
oA @ | 4.92+48.98" 18.96+23.55° 4.70+4.17" 4.92+48.98 17.262 0.000
Tl (g) 21.35+11.90 28.71+12.91 18.39+7.92 2135+11.90 | 2242 0.111
ayad 11.31+5.66 13.89+1.51 9.35+3.43 11.31+5.66 1.381 0.256
?%@L@@

o 10.03+10.72 14.83+12.30 9.04+5.33 10.03+10.72 | 1107 0.334
247 () 130.62+190.60 | 187.85+148.12 56.42+18.45 | 130.62+190.60 | 0.833 0.438

1) Means+S.D.
2) a~c : Means with the same superscript in a colum are significantly different at p<0.0001, 0.05.

Table 2-3-520] ol&}H, ©r3tE, @A, Ao REH A HF Hl&9 B¢ = d
Q7= 68 :21: 11, A% ™ 23= 58 :18 : 24, 7|} W Q3= 67 : 17 : 162 JERL} =
A ¥ A 7IE A9l edA] AHA H|&<Q 55~70 : 7~20 :
15~259} vl wale] B wj(u)-&3, 2012) &=, A% 2 7|gt | Qe B

[e]

x
2
>
o
N
(e}
Z
2
0%
ox
=

oo#= W age A% o
W, 4G @ ae] A% e aFel He AW Ege] Fn wud wgo] gHom
on, 7lg ® 4o A% the 2gdl vsl @A vge] %3 iR wgel EL 7

& ¢ % gk
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Table 2-3-52. 7o AFFYLTt A AHAF A AA S Hl&
= A o) 71} AA F-value | p-value
EF B2 (%) 67.6615.87" | 59.7049.96 | 68.60+6.025 | 67.00+1526 | 1269 | 1.285
el (%) 21.849.103 | 17.80:6.48 18.00+3.81 21.32+8.81 1334 | 0268
2 (%) 10.44%9.81" | 22.40+11.35° | 13.60+6.88™ | 11.63+10.35 | 6791 | 0.002
1) Means+S.D.
2) a~c : Means with the same superscript in a colum are significantly different at p<0.0001, 0.05.

AQ3 wude F434 HEe AWE AT Table 32537 Pk Ad HEL AWw
=
[

g7 e vgol BT W 2T B9 56 1 44, Aol A$ 49 : 51, 7]

A oF 2 =& Ao g Yyt 1= B XA A ¢ 3R] HPARS] o]
AAA AF HES 112 AU ® ag7F o] W o 7HA vEld AL B 5 Uk F
B Ay 83y Fd2gE 2 Ak AFH= oo AETAVE 7] wiEe] Z 2H
E37 I3 At FEFo] 22 FEA AW HFE Eole A5HS HETA Ego Yy
S Jdsled =& Fti(Nicklas 5, 1988; Morrison &, 1980). &% @A Eo| vjgk = A
AL 2T & Jv 2EHE, 1AL AFHE AASorES Ao o, 3= Hagrt A9,
AA w3y A 284 A @] Hlgo] Tol AT dUdF JIRE AES & F U

Table 2-3-53. MF< X2 @ ghildo] 454 H|&

L= X ek 7€} AA F-value | p-value
NBAYAA (%) | 63.01:29.14 | 58.40432.83 63.80£29.20 | 62.64£29.231

0.115 0.891

EE2ARAA (%) | 36.99+29.15 41.60432.82 | 3620+2920 | 37.36+29.23
Al LX) g—lﬂ'l b
(:/)E ° =1 614742791 58.20+26.75 52.60+14.15 60.80+27.27
SR 0.298 0.743
% 38.53+27.91 | 41.80+26.749 | 47.40+14.15 39.20+27.27

1) Means+S.D.

2) a~c : Means with the same superscript in a colum are significantly different at p<0.0001, 0.05.

Al 259 Holdt, wEepIRE, EYdE, SgREo= T digh EAENS &3S
A7, WEFIZEE A YA AR oA fodA] Aolg YERA egktt.
& 7Iet | a#9 7T e Tl tig Z3= Table 2-3-549F ot

HEF7FR Bl A oFo] 1824.78+2438.72 ugo B Fodoz 71 =4 velyden, shxa 7
B} Hadgs FY93Q Aol VERA @Skt HEIRER S &2, EftE ol ¥
Ft2E|mol=A MAiolH HElN Ao AFEHR FQ7|52 =gl FHJAA At ES Al
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Aste T8l o AW dW ¥ k3tg AdATI=H B0l He dEelt.

HEF7FZR o] FJHQ Aols Ad | agdA] FAEE ErffEZE Bol F7HEAVI
il Zoeg HRlth Aoldf, EFdE, EHEEoEE FYHAE FAT HolHiE
Aok MQaa](6.83£3.28 g), EH &L 7|El HQT (4824256 g), EZetR o=t I Wa T
(52.45+55.25 mg)7} 7} =A vpeld)

E9dE BPEL BouxolS, GEAGNY, B, FHH, JLEAE 5 FYsH, 4
gA0 de] £EH glom HY B AR thF FHEe] U ARl Feume =
ASHE Threl =S AZ|(OH)E olel H3H83 44 AYSE S4e) ol Bz &9 3

o2
5
o2
jute
kol
i)
N
N
48
2
L
0

4

GulolSE FYsEd £3E HROE, kAN TS BYNL UEE B 5

= -
F=s THoE EFdAsd 2ol AaFe A=Y o, F #4d, &7 2 FE T AY EE
ool ol UAS # olHe FF, HEAF T FHEA FFE Us AR dHA
AT EPETolEE EAALTES EHFHoE AASIY diEr])Ee] Euhn d4HA o
Edd s nXVHAR Fdutolels, FAF, FHEIVE U= AR dHA U

HFol Wt IR D AR7ISAAE Hotl tisk 23 E A Table 3-2-55= AAIZ A A H
Roem BE (55 Bste] AASHAT

Table 2-3-54. k=, A& 2 7]e} ¥ 829 7|54 A& XA
BEAa e Ak 7| €} A F-value | p-value

AoPdg) 6.14+3.97" 6.83+3.28 4.82+2.56 6.14%3.85 0.445 0.642
HER 28 (ug) 637.76+771127 | 1824.78+2438 72 | 87471+4362° | 752.27+1065.29 | 6195 0.003
Z)el|i(mg) 36095121912 | 385794852 | 42870410029 | 373.92+203.18 | 0215 0.807
Zop-olS(mg) 52.45:55.25 | 28.07+12.91 | 29.09+2335 | 49.28:5241 | 1378 0.256

1) Means+S.D.
2) a~c : Means with the same superscript in a colum are significantly different at p<0.0001, 0.05.

Table 2-3-55. /9 FYAE &L AR7IAE dF =%, 71208, F)

) s Ao 7] e}

: A 7h 2 1) $%
TH(g) 146 377 213
o) 1] A (kcal) 481.99 1190.09 292.86
sl E(g) 72.293 100.42 48.375
A4 (g) 15.287 69.37 3455
A EAAAA(g) 15.287 18.61 0.535
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pe. Sl A F 71ek
e A 7l e wta) S %
su4 A4 (g) 0 50.76 292
ol A (g) 13.416 40.37 14.239
AEAATNE(g) 13.416 15.24 5.069
TEA A (g) 0 25.14 917
2ol f(g) 4241 15.59 1.749
T(g) 38.191 151.17 143.182
3E(g) 6.873 12.85 3.749
v e}l A(ug RE) 13.577 1572.29 45.808
# Bl = (ug) 0 172.95 375
| B}7} 2 ¥ (ug) 81.46 8415.85 49.85
HlEldl D(ug) 0 1.8 113
HlE}%l E(mg) 3271 12.53 1.084
HEH K(ug) 16.19 75.02 0.014
1] e} C(mg) 3.86 15.44 143
E]o}7] (mg) 0.294 0.58 0.069
2 1 Z 2} (mg) 0.055 0.86 0.155
o}l (mg) 1411 9.46 2.094
vl g7l B6(mg) 0.078 1.5 0.092
A xHug) 37.817 375.9 47.594
H b B12(ug) 0.261 1.28 0.529
YEE4Hmg) 0.895 1.84 0.402
H] © ©l (ug) 0.433 18.07 6.25
Z4(mg) 26.06 438.09 50.7
2154 ZHE(mg) 26.06 37.84 8.85
TEA ZE@mg) 0 400.25 41.85
°1(mg) 170.46 596.82 151.79
U E F(mg) 3663.87 2578.52 1195.82
9] 4 (mg) 4135 435.71 57.4
ZHE(mg) 320.89 1428.55 156.39
1} 1Y) 4 (mg) 52.43 94.15 4.4
= (mg) 2.759 6.06 2.703
2154 A (mg) 2.759 4.04 0.723
24 H(mg) 0 2.02 1.98
o} (mg) 2.56 6.11 1.111
T2l (mg) 0.563 0.75 0.188
E 2 (ug) 0.3 46.78 0.25
W} Hmg) 2.08 0.52 0519
89 = (ug) 0.87 11.68 6.4
A8 (ug) 7.65 95.81 11.899
Zd 2 H E(mg) 0 486.33 142.75
=29 = (mg) 389.68 338.38 326.70
Z g} B - 0] E (mg) 60.87 14.82 10.17
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Table 2-3-56.
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Table 2-3-58. 9|=ro] W 2l & F4] w7 F4 FY7HA]
ia T4 vl R FdaF
ol 4 A (keal) 3386.9
ol Aot 2 RS 154.6
o3 1 R T
(54 A w4 o]k
1) 2] =7 €]
w} A A(g 192.6
A (g 252.3
ol 1] A (keal) 1549.4
o1l 2o P
W 2 FAdo] A= sl (g) 115.0
(W4l 2 SAlzE ol A9k e A4
2) Z 57 ©] 2 A (g) 86.5
-
wald(g) 80.2
ol 4 A (kcal) 2321.7
. AlA A= 2} 52 172.2
(v EJH ihj— np=A 2w 1) %} e ()
Ty T ﬂéigﬁﬁéﬂ AA(g) 143.9
v} e} 5
A (g) 88.6
W 4 A= I = ol 1] A (keal) 1634.3
WA Ao VB 2237 B B 551 2 (g) 176.7
(g A T x| Fefel ST (g
) %) =] o] A (g 87.1

i T4 RS R
TAx=H
FUE A ey el (g 44.267
9w & s}A)
ogﬂjﬂﬁzg Ji Eﬁ ol U A (keal) 772.201
3l = o 23 2 (o 126.146
W 9 wEY R ) an et 12677
2L A) 14(g) :
T3} A il A(g) 38.335
2| ol L] A (keal) 818.813
) ey
jH i% 31 = LTD:]'E (g) 99.596
M4 10 wab A A A A4 (g) 36.856
U]
Pt T
*ﬁiﬁ A (g) 32195

Table 2-3-582 =9 A3 A7
2k 274 A S dA AAE g

vl &l oA A] ol A 2u) Fhto]l &2 AL E
T HS g dy= Aol v¢ Fasita

o4

o 47hA B UeiQEd, BE4 Aw 27019
2 wgargel tiulshel Ak, w )
Atk wel @ 2ajol th olshs} $

=B
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A 5z A7 oM & el

Lan 5(2009)2 ®&F AFe frE2H Efol TS mAE 2d5S E457] H3 A
o8 Ml F79 ofr¢t F4(white salted, yellow alkaline®} instant =<=)-& A}g&3}e] ZF A4l
g dAEE gREeN FEFE A7 2 2 AR HJESREA alkaine salts7} 2| HEF
gl E4E FAATEH FFS PIRE F43 2o VeI, white saltE H7HgE A

Ny

1

7 instant ofA]QF =Tl R EERHIY] FAHI HHE 30““\] 7=l &34 Ae g e
Wrh E3F Lan F(2009)2 ElotRl kel JFE WA= @& FotR = dried white =
7t 28#AE Fo &dol BA vEedH FE Fole IAAA HA Holrl FFo] 43%
AdleE Ao 2 vERdt ¥k, yellow alkaline =42 73‘—?— Elojql £4do] =4 ElgeH
o|AL FE RBIEH AxIH Fo Z wAoA dolwth HE =9 B¢E 2 @A
1 &Ao] EGe ™ yellow alkalin®th= 2 11 white salted B ohE A Ve TH
Choo(2010) 5-& yellow akaline =0l 30%¢2 A" ¥ vhvhg 7129 10%¢9 &9 B-
2F7HE VIS o ST BSAHY SAS dotE . B-:LE?PQ A7 4l Hobg
oA HA AHoldfet B84 ARE, AFA AEFH} AA AEY FFo] FoFHoE =A
gttty Baustgnt. 30%9 a2duht TS HJoHe 7/i°] AA #H == peroxidation
WeletrAl e gAakst S fAFo2 FUMNZ A, 30%Y a™¥uh TR B2
27 ¥l wste] Glot g3t E digestibility7} 7H3 @A veEbga, 2
%, T4, LEHE, TAF 0 E)T =AW A3 dulgdoki] glo] 2o

L BE AANE 30%9 2" vhv vER giAe 247 gz 1o =4 JE

8t

l

e
o
n}l_l{
N
N
o
phts
o,

O
Y
W
MO
ﬁﬂ
N4t

o

oo Ay U ode T
a=)
=
o
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[
=

Thammathongchat 52 reheating T A] 4 T4 EHE| overcooks WAsH7H3s] A
A2 FAT g3l BHL2 3R] grot Atdstr) td ¢5E JEstith ko] Ay
3 HA k7] WEel #BaA e} firmness7t FEE F4 IR ARE £ A 7 AL
Bol @7H §, E9S Az A7 I Wi FEFFS BA5t7] 98 Susd W) B
& F E& Tieted AREZE AAAASY o] AFLE FFEFE Tl EUEHY HAL AT

|59 52 Aegtelsle] Exe H3AnES 33 AFHUAS

Wanga 5(2011)2 3= J2RHEHE dgHer =53 7S 98 WddsT Il
=1 53 24 A 523 2 WY AR 52E FFot Atk olAL FF B H|§o
dAgsts 9ol o] oS AMde R Ay A% ATE St 24 AAEEES &9
3= non-fried AABIET ] ol glof A 7kA] MG JFS AFsiied, 2 23 At
H 24 A Zo] ") ol glo] fAEE FFE mAlE ALR YENH. BE Qb
Wel Bwig o ¥ =97 stk 24 A4 SBE 10415% $EoE 2447 Zo] Wol
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