s

ojn

=¥z

11-1543000-000509-01

A% AEFH. 4B )Y 7154 an 7Y
2 OAES} A7

Studies on the making dessert and effectiveness for health
functionality of Korean traditional Ghwajule (Gangjoeng and
Yakgwa)

)T
[
4
o
4z



—_ S — —
© t+ N
B mu_. El )
J ~
Mo ) A LUDM
W = ,__|o
T T ox o
H o) o0 of
g K B E of
< 7O W
__A_._u 'Bo —_—
~ &/
I = R .
Ho Qul
7T _ g .
iof ol (P! Ju
—l n_AlO [ee) K_I M_u
AR % N =r
™N
T o
_z_.E _\._W ~
il
— I . ™
63 °oT .
" T —
RO oT <
M
= 3
o M
- ~
(S
iy
) K
™l
G}

of o



Tor

o

a

K
o
%
N

g/

—_—

<
=1l

—_—

w3

[¢)
=

ey

ofr
olJ
fran

o
B

o
=

‘Bo

—

~P

o

g

—_—

<
e

—_—

N

o

ey

[ife)
%0

—_

N

)

o
O

ol

B

—_—

oA
%0

—

7 D
o
B

—

o

=

B
1o

fray

o

g

p—

<

o 3

o

B

8o

—_—

vl

o

B

E

Tor
100

rd
<B

,m_.o
o
~

g

4

—_—

vl

o

o

g/



nR

Q_]:

or

Al

3 79 9 ORES} A

- =
8 =5

)%] 7]
(Studies on the making dessert and effectiveness for health functionality of

Korean traditional Ghwajule (Gangjeong and Yakgwa))

o AA 7=e] Azt

oK

s9) =2l ole} Al7|H o

e o) 2 o

9

o

0T

2 7

o}

® 20084 o]

3 OAE

A2 AASH

Hg=o o

5

ZRHER1 8 2)

pild

olp
5%
o

of
J]J

g/

-
110

o

A

%

2o Qb A

gotof 7] o

=13
=

A

1

ote|™

4po] oAb

R

b &Ala, ob,

S|
)

c2gat gol Bl

A
Ay

Ao =

& 1ol Ag

B = ol A

A=
|

st

Al 2EAR AR

+ AAIELE #siA

223}

Wet 2xof o

ez g

9]

)7t ow BA

o0



ol TR of B )
® o NN -
,DI gl\_ ) %0 or
on ~ R o
Ro AN o &) .
1_7|O To W ot =X e
= n._Alo _1_ o__.E e > K n .Uo
BN 1_,_Al1_ H_!._m _A_.E 1o .m ey J._UO A
Wt T s A 0
BT W ) %0 Jo
blo - gy % = T Jlo —
- TF ﬂ% [ ﬂ S
___o;. GLLCINGS mh WH o S
L_O = w T K D/__._._ ,.W N
o N 0
&< L_M To F _._._.__ “_.m_m_“ - - S
- o G @] ,_,IA N —
El ﬂ A R 5 - o F
= - mﬂ <l KB or T o W
(D) O__._._ _.A e - H_L 1._|y uAIO
SRy o TN ¥ g
+— ﬂo E_O _.c._ E_ =0 KB ‘UO X Ao H;-\_ “_.WME ‘1__|O T
= O JTA| K —_ A .H__uL 7 1__0 N H__ﬂ_
WH U Lu T NS o) 70 — ki o ;
T o W B < X° 1h o © K gy oz
g ;A_.n —_— KO To =~y — mo & o
X oK BK o Mo X %% 70— B g0 our X
= uﬂn__n oK BK H_v M__“___ o _ 1&. E__u .._._mo i o A
—n <X K 7 Ko 70 X - e K
oF <N O_H o} 1__1_ _11_ u A Hnm. ~o n_Alx_ " ,__umﬂ %o ,,_umﬂ o m_-mO
R0 Ko ~ BK = il <4 B ol KT @ 2
_ = o] = Mo_v = X0 BT EO @ < ol 5 f
A ot Z i STwmEy g s
P RLTRT 2 ® T SRS E
o —_ e K¥ 1 o ol o
SoMape® E Mlgm o fg P
T K g~ K o N = © KD
= osMETx g R L ®OOT ol Lo
N K< 70 R X
+ RO %O - ~3 Hmo TO WO O N 0 10 %O N
@ PlmE 2u ST LEer T
. ~ N MR T %O T R w1 ror |
m [ [ ) — ,__nnﬂu N o

}

o
Ji

7(<)P

7 A

[e]

]

115

-1 a

ALSt

Au v}

o] g 2

=

o

B
o

47};

2ol 2 =9

2o} A AR} 9H
gl

S Bk

37}

O}

el

o

)
fiE

_ OF
al
B

— 7]
o

Z=2d 5

=]
xé X



ol

obwte] Aratergy Zha

E:)_l_

7 5) 229 9

=13

(

gl

2

1

7
=]

wk

87} 35 daot A

o A 24 B 3lA|:

SERIEN

A

o

& XA profile 7

=
=

al
=

- =gal 5%, A2 AFEE

9] protein carbonyl

- X

K
H
Klo
B0
oK
H

Klo
BO

e

K
el

=
=

cytokines

=
73

el 2l su]xte]

st

o A 3HBIA: n¥I} HE( AW okahol o

1=13
=

A1 74

80
__A_.u

AR}

oK

g

3} otuto]

%0

%S

NS

B

= 2y
RAERE P

AN
=
%]
-

E}
a
2‘17}

3
I
o

52
of mALgo] A

715

Eé]

3SE XRAF

tde AH|AL 7]

__A_.a
Hu

p—

100
il

o
oK
xr
T

‘_O._

3t ofato] Lyehd 4wz} ]

VS

J

A

R



- UiQ=Ql AR HEE7 R S WA DAFE S UebE dAXSE flet
A et AA

- =Y Al 7IRE 1E o9 e=mlEs tide® AB|RL Y= FAF H
in-depth interview

- AR xALS S5 97T} ofute) v]ser BAW o]=elo} u]zto] o
X ARe sty

<

Al AR
= o

- Hiel=el 3“]014 7‘*“”‘*01 7z 3 #eA 540 dish V==, dgdu
Jholl disll =&5d Z2oE 712= A

ofgfe] ehd s|sE 2 2 9 4
M3} okmto] AASHE ¢ e Aulxt o

o A IARIA: nut Z2W A7y L ARk ME AL, in vitro 7]

54 A

H 2 olgtetA E4 &9l
w+ TEe AS07F 5.33% = T =0k, AAu], =0,
2-4.83% W= UEEH. ARAojoe 754 2429 2t
to] sFQ o] Qlo], ASn|ol= 154.50 mg gallic acid/ 100 go]
o A=0]Q} Adn], AAuloy 27-37.16 mg gallic acid/ 100 g
Qloitt. TSt = n=A3IerE dharo] 22.48-233.72 mg ascorbic

&
s
oyl
oX
rio
bu
2k
ox do
A
=)
1o
N
ofr
oX

SR
o e o
=)
1°
>
o)

mon 2 iz
io_>|: E)S

odk

Jo
92 ¥ e |o

e 8 o
Mo 2 2w ox &
~ 0=
5ok
I 8_{-5
rlo B oo

Y

ol

eN b = o



2RO HAAY o UUEe ¥ 4 AW, £ FYo| £24% o DAY
Q272 Qe syt

Aol ARAE GRYEN o JtY AFLES Deste] ARG Av ARA
o 7tg AF w0 wet HEet LUl xfol2 BYon] ok WYHL A
x5l e o AN Toket Fuo YIS FL FSAT AANY GRS
%2 DAEOAS ZRIOAT o2o]A9T DP 3-109] o] Hxeo] 9SS
sholstl e, £40 FePol 37144 DE gol F7He Hstic. £3t £
AgRoAT A/ AAAE ASY AU 2EESES HORoR S

O 1YL F2W AR AR

AAA S A 7R B S A5 AR XS AYS AEsh 3
A7F2(120 mesh E1hHE AHESHe] £
70%, 75%, 100%S AA7IE2 AlRste] 2AEHS Lottt AM7EE 100%
OF
|

o] F% o} 8h=o] &5 MR ke = AP oRtE QF
=s O DUty Tuste] BEX] ofor ofmpgz A A|E JiEo] offich. ¥hE
o] Waote ARVIREE 70% Rt & o UM =ey, Vlgseesd A
AR AVEEol 3 SE dAshks e Bt AEftel e AE A
o] HAxrt 2.61-4.21 kg2 HAxrt 7P EA UEYa, o] & A7 7]3to]
oSS Eoi= 4TS BIorE 2090 =¥ Al dashs 42 UE
Aot Ahe iR ofutolx 54 A7 Alol 0.11-0.39 mg-KOH/g= 7MY =
< "2 UBHOIE oA daste S Ben, VRS 75% TRet
ofmbof| Al ARzt A9 UERAA] ofok A Ahufjo] 3AAQ S A & 4
ARt

O AR A2 2o 7|54 =

W BN AN, GA, WA S5 BE OS2 AAT e FAAYA

BB triacyglycerol(TAG)Z /%91 0 1(78~85%), diacylglycerol(DAG)o]
= o]9tH8~15%). Esterified sterylglycoside’} GA|WAS] JEES X}A]
5199 11(87~99%), Ol x|t 2 phsophatidylcholine(PC; 57~76%),
phosphatidylethanolamine(PE; 23~42%), phosphatidylinositol(PI; <3%)Z It

JE o AR

|4 rlo

Al&at shefo] mfe =Qfct.
In vitro 4itel &4 &
F7Q] &ater g2 ~



Aot

O}q_

oy .

ofat Ax Al FRL ofmbe] A At obgH AM &
= H

whaol A7bE A7, AW, AR kst ofnk AF F A
NZio0] £8] AT AAZIRL] Aet WA| F)5o] SA4atgt

oHel A% 5 Atsh @Al SEE 5 o adol AV A RaEYon, 5 =
L oubEd) b A, AN, AR JtRE E3mE, S, o1y S ey

)

o)

T

2o &
>
o

A 2AR YA DRI BE Yast AF YIS 944 ot A5
ARy (FusEy 2 YIS5an)

A% BE 9sY Fust % YIS an 24

@)
(@]
~J
o
=
\
2]
S,
Q
[0}
uu
)
S
H
|o
Hu o
i
4
2
)
A
4
=
)
r|r
Pal
o
(@)
o
uj
o
ol
ol

ol
o
Jo
ol
o
rr
Rl
)
T
L
>
o
i
Nl
2
Jlot
=)
AV

2 4o

o Hn
M
=2
S -
FII‘

— ol

2\8 e

O i M

- ol
[o]l]

T lor ol L

DR m P

U T 1 St

19
it
>
o
o Mu
—_
[N
A
N
N
=
K
o]l
o
bath
n.l U
o
=)
fol
4n
o
S
~
Do)
15
X
>
Ir
kooj
D)
ok
2

Mo
=2
¥9,
2
o
%
o
=
2_11
Do)
ok
=2
Jo
1o
i)
ro
> Og%
- O‘rr‘
W to @
1o
A
w dn
od 12
upl 2
o AR
> =
o
== m){t
T
Moo R o
5 =
Moz ™
2 ]
Rai ,
oL S fol
el = A0
w 2 = f-l-l

o
>
>

A



3}
=2

ALT, AST

Fastol,

‘go] Aol Hlsi

Als

SERNE

A
L.

Al oz o], oA

ob/ob miceE

ol

ob/ob mice

-
L.

43

g9

A

A

o

Mol 9P

IRl &<

IS

off oA Al

MAAZ)E 2oz Uepdt

goHoz
arete

CAT, GSH-Px
g fjrzuct
AEAS A7) How UEpTE

-6, TNF-o =8} 1xA] TNF-a 5=+ O

ol
Al
=

=

5l
al
P

e T
7

Xt
SEEE Y
EpAle FE

=
o

|
L.

27
44

-
W37

Y
al
=

fla
R

FtAlZich oeba

=
o

A
S

+ Atet

oK

=

o

A L

%]_

g2

701- ]

MCP-1 =57} tjxzo]

Al
=

K

miof oA

HEtl= ez Atzdot

ob/ob miceo] JojA]
A|#EQl HOMA-IR

_
100

gojroz

o
=

bol} gigiet.

99A 9l %

d2 thzol ]
Mo =82 = Ao Alrdoh

skA
=

o

4 ALT, AST

==
=

g9

7(}- A

1
o

e 2]

U2l Awlxt

st

187} SHE(RAZA okl of

o A 3{% TA:

O AR ke FUAF

o A}

=
[

7H
gofahs B7ER9] 1/3 ~1/20(5-33%)9]

T, AN, =

RH
=i

A
|

WA ZAjEz

RF
L=

bict.
el e RAMgolRE o)

I8 2185

P
=

_10_



AN, =7, SEEA, SF SA)1 ©Sh aLAQHh ARG SRSh ANk 2R
=49 I, £5 2A84, s 5ol o=l midat S=<l mido] o5 =
Eabaey

ofute]l 28 RAREolRE UEFdoz mUZAM, URZAM &7), 4P, WM
Sgoz T, LadhdA, F7ISEM, 3715, RUEREA, AVEREAE, O
Sdoze ok ALtk VIS0, 37180 YIRS ISAINE, HaR 5o
2e U 559 A4, v 7184 S0l =9l midol sl =EE ok
=9 mfdo] sl ofmte] £Q RBAF Bo|Z QIE/GR] mUZA, YR =7,
wEPES, NEEY TEAM, LashdA, FVISEM, 371SEA, BUREA,L A
ZFEEANE, S TS AlAachh AVIESE 37185 YRR, HaR 549
dEe, 559 A48 e 7184 SOl =EEH

3 U2l Aulxt 2 @AY JEE A4
291, £291, 012910 AR thst N5 mAfo] olste AHAIY FHA
o] chat AWAQl J]srE FRolat ujRelo] Fl] ula] w9t EXz e
A AT 29N AR that HvbAel JsEs IMe 2 Abo]g

18
i)
tz
i)
rlr
e
U
AN
N
ru
i
>
>,
ofo
rok
i)
%
18
=
i
N
fo
ol
ol
4)
i)

F2910] A a8 mAbA ARAC JEE AMS sl g
7hol AbgF} A ALgake] A, suleb M, WEul Zo| RS0 Bk A
B AN, BeMl EL A AjEo] AbR, ARTA ARSS AMtstynt
obgte] 715E FFAFS el el Wsl, Mo & Uue] £E 5SS At
o},

A7 ZAIME a7l ARE, 719 AMg 27, akd, sfiufetr|a o] A
&, AR & 24 890 22 55 WA Vlek Jjdgete s, A
YAl a7t Qe Aol ARG, AR A 22, T =Sl 71+ A

2 o|§ 5% ofuto] AHMOR AJAIsHACE,

0

Mol Ase e sl F27Mee AlRE 53 R (2,
AMwle] A, A AR, RN AR, £ RS Axstel avlt
e BAsh R, F2Q, ujRele IMue] A7 ol A
NEETt M B W oluet 5580 A B P Maste e e
Ste o AAlAE gl F2Q, U]l R Fe] RS A v

_‘l‘l_



£°] 7MY =t
ofmte] 7|z P2 Hldl FAVIEY WItE =9 10%Es AAL AW, 23,
AA7IE2 giAlste AlRs Aaekte AvAt 7|3 RARS AARE A, g
At F=¢-e A7 ofmtof] tist AvbAQl V]2 =7t =t ujxle &5 oF
of tigt 712 =71 =9kt
iz ofts ZSt 55RO it F 7MY £2 duE Addstes gt 4
=Qlu} F+ole A7} oFul(Zhz} 56.1%, 36.5%)%, 0]=91S &3 <FuH(40.0%)
eI Abgrol 7Hg wtt.

EXER ICELTIP

W

20149 79 FA| ¥] SCI FU =2 AR 29 F F 5
w8 1m0 £1 302 SEY AU =8 dHe Huy
20149 78 @A T acis LE OB, T9| Aajy 28 5 5 L1Wo= §
B3 (4W) A7 DYSIRL

20149 79 FA AL OhA] B 270, @Y BE 17 5 B ROE o EF F
g (07) 231 DAsIeS

0148 79 W LB YT, T0% Y] HE LY PESLst V]

2o 3t MBI} ol2olq BEZ (1) A7 ystAe

B om Za AR, N Y Aeklel 247715 RE A 2z e

Koz 2Hsty e Algz 83 Ay

_‘|2_



SUMMARY

CER-TE

® Detailed assignment 1: Development of high value-added

global gangjeong and waxy rice yakgwa and in vitro

functional studies of them

<{> Physicochemical and functional properties of brown and pigmented

waxy rice flour

The total dietary fiber content of black waxy rice flour (5.33%) showed
higher than those of other pigmented waxy rice flours (3.72-4.83%).

The total phenolic compounds and flavonoid contents of black waxy rice
flour were 233.72 mg ascorbic acid/ 100 g and 154.50 mg gallic acid/
100 g, respectively.

The DPPH and ABTs radical scavenging activities and reducing power of
black waxy rice flour was higher than those of other brown and
pigmented waxy rice flours. Therefore it was suggested that brown and
pigmented waxy rice could be used as a functional food and ingredient.
The water binding capacities of black and red waxy rice flours were
higher than those of brown and green waxy rice flours. The initial
pasting temperature, peak, trough, final, breakdown and setback
viscosities of red waxy rice flour showed the highest value.

<> To improve quality properties of binding syrup and rice gangjeong

Binding syrup was made from different mixing ratios of starch syrup,
Korea traditional rice syrup, honey, sugar and trehalose. To bind puffed
brown and pigmented waxy rice, binding syrups were made with the
different final heating temperatures.

Viscosities of binding syrups showed the highest values in low final
heating temperature (100°C).

Rice gangjeong used syrups with final heating temperature of 100°C
showed higher fracturability than that used syrups of final heating
temperature of 105°C, but hardness showed higher in rice gangjeong
used syrups of final heating temperature of 105°C.

Fructose and glucose were the main sugar in binding syrups. The
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moisture contents and viscosities of binding syrups were affected by the
final heating temperatures. Binding syrup with containing trehalose
showed higher water absorption rate in rice gangieong, therefore it was
found that trehalose affected storage stability of rice gangieong.

<> Physicochemical and textural properties of waxy rice added yakgwa

Waxy rice flour was prepared from dry milling method. The waxy rice
grains were soaked for 6 h, dried up to 12% mc, and ground by pin mill
built with a 120 mesh sieve. Yakgwa was made using all purpose wheat
flour and waxy rice flour mixtures with different mixing ratios, waxy rice
flour percent ratio were 0, 50, 70 75, and 100%.

When the yakgwa was made from 100% waxy rice flour, it is hard to
develop as commercial yakgwa. Because 100% waxy rice yakgwa was not
leavened and it represented hard and stiff texture.

The expansion ratio of yakgwa contained 70% waxy rice flour was higher
than those of others. The oil absorption ratio was decreased with
increasing content of waxy rice flour. The hardness of yakgwa increased
with storage periods, but decreased after 20 day storage.

Acid value of yakgwa stored for 5 days was ranged 0.11-0.39 mg-KOH/g.
The acid value of yakgwa prepared from 75% waxy rice flour mixture
showed lower value than that of others.

<> Functional properties of sesame gangjeong

Sesame gangjeong as well as sesame seeds (white, golden, black), pine
nuts (white, golden), and walnuts as its materials consisted of neutral
lipids (mostly triacylglycerols and diacylglycerols), phospholipids (mostly
phsophatidylcholine and phosphatidylethanolamine), and glycolipids
(mostly esterified sterylglycosides).

Sesame gangjeong as well as sesame seeds (white, golden, black), pine
nuts (white, golden), and walnuts as its materials contained high content
of antioxidants such as tocopherols, polyphenols, and lignans, and
health-beneficial unsaturated fatty acids such as oleic, linoleic, and
linolenic acids.

In vitro antioxidant activity was the highest in walnuts and thew lowest
in white pine nuts, and it decreased during storage of sesame
gangieong, however, the anti-inflammatory activity of the gangeong
changed little.
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¢ Among sesame seeds (white, golden, black), pine nuts (white, golden),
and walnuts, white pine nuts showed the lowest lipid oxidative stability,
however, lignan and lipid oxidative stability was high in sesame seeds.

e The lipid oxidative stability of sesame gangieong was improved by the
sugar syrup with added sucrose, with lower degradation of tocopherols,
which suggested a certain role of sucrose in lipid oxidation of sesame
gangieong. There was no effect of sugar syrup on the degradation of
polyphenols during storage of sesame gangjeong.

e There was a potential antioxidant activity of jupcheong on the lipid
oxidative stability of yakgwa, and ginger, cinnamon, or gardenia seed
powder which added to the dough decreased lipid oxidation of yakgwa.

e During storage of yakgwa, degradation of lignans was the lowest, and
jupcheong and ginger, cinnamon, or gardenia seed powder increased the
stability of tocopherols, polyphenols, and lignans.

® Detailed assignment 2: Elucidation of health functionality of
value-added Ghwajule ingredients and products (Antioxidant

and anti-inflammatory effects)

< Antioxidant and anti-inflammatory effects of ingredients of Ghwajule
e Chronic consumption of black rice, whole walnut, and black sesame
seed significantly decreased serum triglycerides, LDL-cholesterol and
atherogenic index in mice fed a high-fat diet. Therefore, black rice,
walnut, and black sesame alleviated high-fat diet-induced
dyslipidemia.

e Black rice, walnut, and black sesame significantly decreased lipid
peroxides in the liver and protein carbonyl in erythrocytes and
increased activities of hepatic antioxidative enzymes in mice fed a
high-fat diet. In addition, black rice, walnut, and black sesame
significantly decreased serum IL-6 and TNF-o levels in mice fed a
high-fat diet. Therefore, black rice, walnut, and black sesame exerted
antioxidant effects and alleviated obesity-induced low~grade
inflammation.

e Total lipid and triglyceride contents in the liver of the black rice and
black sesame seed groups were significantly reduced compared with
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the high-fat diet group, suggesting that they could be effective in
prevention of fatty liver in high-fat diet-induced obese mice. Black
rice, walnut, and black sesame significantly decreased serum ALT

levels in mice fed a high-fat diet.

<{> Antioxidant and anti-inflammatory effects of Ghwajule products

Chronic consumption of rice gangjeong and sesame gangjeong
significantly reduced serum triglyceride and glucose levels and
HOMA-IR, an indicator of insulin resistance, in ob/ob mice. In
addition, sesame gangjeong significantly elevated serum adiponectin
compared with the control group.

Serum ALT and AST activities of the rice gangieong and sesame
gangjeong groups were significantly reduced compared with the
control group, suggesting that rice gangjeong and sesame gangjeong

could improve liver function in ob/ob mice.

Consumption of rice gangjeong and sesame gangjeong significantly
reduced lipid peroxide levels and elevated glutathione levels and
activities of catalase and glutathione peroxidase in the liver of ob/ob
mice. Therefore, rice gangjeong and sesame gangjeong could be
effective in improving antioxidant status in ob/ob mice.

Rice gangjeong and sesame gangjeong significantly reduced serum
IL-6 and TNF-a and hepatic TNF-a levels in ob/ob mice. In addition,
hepatic MCP-1 levels of the sesame gangjeong group were significantly
lower than those of the control group. Therefore, rice gangjeong and
sesame gangjeong could exert anti-inflammatory effects in ob/ob
mice. Rice gangjeong and sesame gangjeong could be beneficial in
prevention of development of obesity-related chronic degenerative
diseases partly by reducing inflammatory cytokines and improving

antioxidant status.

® Detailed assignment 3: Korean and foreign comsumer

acceptability and consumer-oriented recipe development of
high value-added global gangjeong and waxy rice yakgwa
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<> Gangjeongs with sesame seed, black sesame and perilla were marketed
in Korea. Commercial waxy rice yakgwa was prepared by partially replacing

wheat flour with waxy rice flour.

<> Korean and Chinese panels conducted descriptive analysis of sesame
gangjeong and yakgwa. The Korean and Chinese panels generated 15
sensory attributes in sesame gangjeong. The Korean and Chinese panels
generated 21 and 22 sensory attributes, respectively.

> The Korean, Chinese and American consumer acceptability of sesame
gangjieong and yakgwa was examined. Sesame gangjeong got good
acceptability score irrespective of the nationality. Korean showed higher
acceptability in yakgwa than Chinese and Americans. Korean and Chinese
preferred waxy rice yakgwa to wheat flour yakgwa. The Chinese customers
didn't find any differences in acceptability among sesame gangjeong
samples.

{ Most of Korean and Chinese chose the 'control of stickiness' as the
most important factor for enhancing the popularity.

<> The gold sesame gangjeong with dried cranberry had higher acceptance
than others by the Korean, Chinese and Americans. The Korean and
Chinese preferred yakgwa with ginger powder, whereas the Americans
preferred yakgwa with turmeric.
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Table 1.

pigmented rice

et 2

o

T4, AHXFE olgsisien oy
A (linolenic acid ¢ I1E&
EANZS FFeta e ol
2 Ry

Bioactive compounds and their prevention activity of brown rice and

Rice bran compounds

Disease prevention activity

o-tocopherol

Inhibits lipid peroxidation& intracellular signaling

Antioxidant, chemopreventive, anti-inflammatory, lipid-lowering

Linoleic acid
Salicyclic acid

Tocotrienol

Tricin

-oryzanol
rory effects
. . Antimutagenic, inhibits the cell cycle, antioxidant,
Coumaric acid ;
chemopreventive
. ) Antioxidant,chemopreventive, anti-inflammatory, lipid-lowerin
Ferulic acid effects ’ P Ty, b &

Anti-inflammatory
Anti-inflammatory

Inhibits lipid peroxidation& intracellular signaling
Antimutagenic, inhibits the cell cycle, antioxidant,
chemopreventive

THI7AARE AMSSte & Y A7 EA8 EddE HolEANZLE
chlorosesamone, sesamin, sesamolin, myristic acid, lecithin, fiber, sesame oil,
AL ™ sesame lignans 4EsA| o A7 E521EA4

_]__

flavonoids, linoleic acid % ©|

= Zte 2o g2 4HA A& (Kayo & 1998)

el FHE 712 85%7F &HAH et T BESA o] §HtH o
UAT o2 AHEAAFAEG 4Hste] QFASH] o] sesamin, sesamolin,
sesaminol, sesamol, a-tocopherol & 4tstEZo] ol ZIFEH 7] wFolH,
53] gad stekEe] AL vl Hold(Jeong 5 2004)

Ao 7hRExolE, ZleEs] g9, d, dAedt, dolExEHER ETtE
rolt, zgitEA oYY, 2l 5o ZYHEA sdEs EIse FolEA
e rkstgd S yEld Rk oilg d49EES 245 UEd(Bolling T

2010, 2011)
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Fig. 2. Structural relaxation times of amorphous polymer transition (Sugar
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Table 2. Glass transition temperatures of sugars
Food component .
Tg(*C)
(Sugar)
- _ Arabinose -2
Egﬁ?‘f"um ~ Time-dependent Fructose 5
SOWTON ) phenomena Galactose 30
*"f‘ Glucose 31
f Lactose 105
Equilibrium 3
Solid 4 Maltose 87
Sucrose 67
Trehalose 112
Sorbitol -9
Xylitol -29
Equilibrium Roos and Karel (1951) Xylose 6
quu|d Food Technol. 45 (12); 86,68-71,107 ther _]35

Fig. 3. Physical state of amorphous polymer transition (Sugar mixture).
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ofo
e,
iTh]
i)

A 12 287 228 A48 H FEAAYL AE N, in

vitro 7|53 A+

D AE

il al
HAZAE AHA AN AT B IHRES B9
(F7FEF2, ), 25004, Ae)e vtE

A AF2(QHE T3t FFLo} A
1

MR 45 W3R d852= A, =4, AAA, 3, 93, 555 TYA
714 AMgEtR e, RE AsEsE EEES AASL Ale Ade 4 F EVE

E

§32 Fobx ARESIATE A IdE, S5+ 71¢ v EAIE 140°C Mol A 3~5
T Foba ARSI

IE TE=7] Hal AMEE 3 FEL BAZEE 2011de FEefo® Ajujw
AbEet A th R WIFR(HEY, X)), FFELFT], A7), Au(Hd, AL), I
(5257, AFHS, 53), 2(F)7TET 2, A vtEA FAst A}
P

frAm el olgetd B4 9 kst S glskr] fs A" Aok
Folin-Denis reagent, 2,2-diphenyl-2-picrylhydrazyl(DPPH),
2,2’-azino-bis(3-etylbenzothiazoline-6-sulfonic ~ acid) ~ diammonium  salt(ABTS),
trichloroacetic  acid(TCA), butylatedhydroxytoluene(Kocher, BHT), quercetin
Sigma-Aldrich Chemical Co., (St. Louis MO, USA)lA FYsksdar, L(+)-ascorbic
acid(vitamin C)&= Junsei Chemical Co., Ltd, (Japan)ellA F+d3stR L, gallic acid=
Yakuri Pure Chemicals Co., Ltd., (Kyoto Japan)oll Al F+<i3te] A& A8t

oo N W
e oL o go 1

2) ¥
D A9 ol3tsty 54 3l 4kt 84 =4

7v. A7VES} BATFL A=
2 ATl ARSI FHBRE), HZFRWR), A1%SZBLWR), Z9#8(GWRE
dr ez st FdsdAde A s =4t BAE A=A



AAE AGgstn A E A EAEZE A TA 7 (=4 7] A, MC-90A,
Toyo Co., Ltd, Japan)E EA3dld A 85E A3ttt ZAQ wnje] & B~
(DA 282-2, Daesung Atron Co., Seoul, Korea)& ©o]-83s}lo] E23t31 100 mesh(<150
m) EFAZ Tt AVLFEE 4TAA BAE -20C o4 BastAA A A
&3FA

. #Z-fAm o o]sty B4 £4
a. 4uidE B4
A7FEo] AR E B
A7t AxHE o] &5 HU FEL 550C M7 3RS o] &3t HHIspHEo
2 ZAHct. 2aid e Micro Kjeldahl, A& o H2E fuj2 AL-&3}1
SoxhletsH . & =A 3} T}

AOAC WHR000o 2 ZHsAT 712 SRgae
(e}

b. Ao|df F A

B2 Aol df 2 AOAC(2000)9] whe} TDF(total dietary fiber) kit (Sigma
Chemical Co., St. Louis, MO, USA)E °]&3l =743t} Acid washed celite 0.7
g< glass crucibled] 2o dry oven(105+£5C)ol A &&Foll =G AT 600 mL =H]
7ol A& 1.0 g(dry basis), 50 mL phosphate buffer(pH 6.0)¢} w} 1Y ElrlE W1
heat stable « -amylase(Cat No. A3306, Sigma Chemical Co., USA) 0.1 mL-& 01
100C B Fx2AA 2083 sty wEAAT BES § AoA WZHA 7] 4,
0.275 M NaOH ¢=g&Ho=F pH 7.5+0.22 93t} 1 ¥ phosphate buffero] £
&3+ protease 0.1 mLE& Y3l 60C &2 FE7]o|A 100 rpme 2 3583+ HH-SAIF
o} AolA 2% & 0.325 M HCIZ pH 4.0-4.6°2 Tr331 amyloglucosidase 0.1
mLE 7}stal oAl 60C ol Al 35&3E HESAI S ¥hg-& HF7] fal 95% SIS
H 7] Qkel &R o] 4w S 7hete] Aol A 1ARE A e &l =242 e
crucibleg o] &3t 73} Al7|aL 78% oEHE, 95% AErE-3 ol ESRE H|HA
A crucibled] @e B84 ZHAFES 105C B4 overnight AZRAA FAS
ZA435to Aol FFH W< ALstATh v =S4 g crucibles A 3IFHORE
S|t AR, v AEHoRE ohild kS FFst o Als o] &3l

=
2o S AlLskA T

o%}l' Jo iy mlnl
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TDF(%) = (Rsam,ple - Psample - Asample - B)/SW(lOg,db) <100

R= Average residue weight (mg)
P= Average protein weight (mg)
A= Average ash weight (mg)

B= R blank- P blank- A blank
SW= Average sample weight (mg)

FAme olsty 54 24
%7}T«l =24 %5H 2 Medcalf¢} Gilles(1965)¢] ®Ho &3t FA3A T 50 mL

AT AF7IF 05 g9 AEE ¥ F S/ 20 mL¥y ntavgnts ¥
A2 1AIZE &<k wHkek F 5000 rpm(2,730 X @)oll A 308-3F YA E 2 (YA EE
7], Hanil Science Industrial Co., Ltd, Supra 22K Seoul, Korea) s}$3t}. A%< 2
AR #E 52T AFE MG AAStL AdE FAE -5 AS A

FHIZRE ALt

)} JEeN
=

_g]

1:ru_1
off

| BRI TA ) - AS AR A o

il
iy,
%
olr
1
S

8 J8
2|
s i=)
ol
o|\ :‘.Ez
i
‘101' abe r]r
Do
S
=]
e
i)
o
£
E
s
=
mlru
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o H ol
oo
S
cs
Ll
Jo
B
O
ol
=)
>
w
S
S
@
N
N
e
)

)
gﬁ
;g.
£y
o,

X o> ElOAN o2
£ 2 o Ho
o
R
o

1 H &7 F A (g)
A (g) x (100 — % &3] &=

> 100
)

>
il
10| i
Rl

d FAAARAW A S o] &3 BAVLF JAY &2

A7FFe] W #ES S8l vAAlClE oA BUFRY] e 2L stubs of
AECE ZEEA T2 FH FHH|zZE &gt Eolu Aol A7HFE gHAl o
=23 08 F/Fo g FHEY AEAS zHA o}ME}. T A 2 v 7 (Scanning
Electron Microscope, SEM, JEOL, JSM-7500F+EDS, Japan)< AF-&3te] 714 <t 15
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kV, Phototimes 85 sec ZollA 3501, 1000uf2] v &= =3

e . A71F9 BAA A

Aol AR AT = AT A (SpectraMagicTM NX, Konica Minolta, Tokyo,
Japan)& o] g3} Hunter <] L(lightness) &k, +a(redness/greenness) 4k 3
t+b(yellowness/blueness)gt= 53 A3t FHaks FsEATH L=96.99 a=-0.12,
b=-0.15¢1 FF WA F(standard white plate) o2 HASAI MA} A EE AT
Z|E0E T5 2& o] & A4kt

AE= AL+ Ad® + Ab?

f. ASHESAHI|A 9T 5354 54

7tgo| wWE AT T3 EAS AEHE=ZA7](RVA, Rapid Visco Analyzer,
Model 3D, Newport Scientific Pty, Ltd, Warriwood, Australia)E o]-&3}e =A43}3
o AR 3 gFEEF 12% 7193 575 25 mLS RVAE canistero] EobA 0~1
#ZF 50C, 1.0~4.45%2 50~95C 77}?‘] A, 4.45~7.15% 95C=ZE 4], 7.15~11.06E 2
50C7HA] W7, 11.06~12.308-& 50CE #A5te] HAEE A3 SAHXE 27
S 3}/ Al (initial pasting temperature), FH 31 =(peak viscosity, P), trough
viscosity(T), 50C ol A W@z =(Cold viscosity, C)Z e}, total setback(C-T)3}
breakdown(P-T) viscosityS A 4+3} 4 o}

‘é}ﬁ«l FE&8 =AH7(=A7A, MC-90A, Toyo Co., Ltd, Japan)ZS o] &3 =43}
o} 200 g9 &g Wuyl @ whx =43t BAE FE39a, ©]AE 35 mesh
AE o] &3l HjolE AA & F FAE SHS v A4S o] &) ALt

B O] g (%) = & =4 (g)—wote] 7 (g)

o ZFAn e 43 84 &
a. A7lF 9 AA FEEF A=z
A7V Eol BWAY FEEL 80% ethanols &mlZ o]&3dle] A|ZX3AT. AE 5
g(dry base)ell 50 mL2] 80% ethanol¥} v} 1| EntE A Wil A9l daolA 24
ANZEEeE A&o 7 wukelh kgl &2 2ol of 3] (Whatman No.2)E o]
&3 AFo R, 7Fds=7](Eylan-1100, Shanghai Eyela Co., Ltd, China)&
o]-g3te] 40C oA s = A1A 50 mL=E A -&3tAT
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b. % Eehaxols ¥F
% ZgR kol Fa(total flavonoid content)° No(2013)= ©]-&3td ZA skt
A7} BA FE2E 1 mlo FFF 4mLe & —8}1 5% NaNO, 0.3 mL¥} 583k
HESAZTh 10% AlCl; 0.3 mLES 23 683 HPx] 3t & 1 M NaOH 2 mL¥} &/
24 mL& Ya 4o = H UV-Vis spectrophotometer(Optizen pop, Mecasys Co.,
Ltd, Korea)® 510 nmellA FFEE SAHsIATh. EFEH = gerceting AR&-3H3
I AR F FHENOE S g quercetin FHFOE Fikete] FASHA

c. & HE qF
Z HEsA 3gE +F =A(total phenolic compound content)2 No(2013)3}
Kim(2013)¢] ®H< w33 Folin-Denis reagentE ©]-&3F H|AHo] F3dle] 2413}
Aot BULREel A F=EFE 200 pLol 900 4L =759 Folin-Denis reagent 100
wLE 718 & 537 W ]“6‘}"7 7% sodium carbonate(Na,CO3) 100 L& 7}ste] &
Zol A 1A s WS- AZ1 & UV-Vis spectrophotometer2 716 nmollA FF=E
SAsAT. BF=4E gallic acidE AHEStY EEFFAAS AR BEFFAA
2 y=93.01x-0.009o.2 ZAAAFR>=0.9980)7F W =%t ol x= 100 mL F
gallic acid gel™, y= 716 nmo| A 2] F33=o|t}.

d. DPPH radical &A%
A7 2ot A FEEo DPPHQ,2-diphenyl-2-picrylhydrazyl) vz AA% S
No(2013)3% Ko (20119 AdH -8 o]&3le BA3ych DPPH 1.8 mLo] 80%
ethanol 1.2 mLE Y31 FEF 1 mLe 7sty GAA 3083F WHSAIF T
UV-Vis spectrophotometer<- ©]83}] 517 nmolA 3 =S A3t DPPH A}
&5 (electron donating ability, EDA)2 T3 #2 202 A4sIATh 4lF
S Ao g wtowg =AY FPLo|A DPPHE EA &S blanke &%
W gro 2 Attt TFEZL ascorbic acidE AHESIA Y 1% FEE &
DPPH @tz &7 %<& skt

EDA(%)=(1— A/B)x100
A= 517 nmojAq A|89 S%¢L=

B= 517 nmojlA| 29 5o

e. ABTs radical &A%
A7l A FE2E2 ABTS(2,2’-azino-bis(3-etylbenzothiazoline-6-sulfonic  acid)
diammonium salt) &tz £7%& Re 519992 Wdl wet AASAL 44 =
FE2 834121 7 mM ABTs9} 2.6 mM potassium persulfate 84S &3Hate] 244
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At el HAEH ABTS - o] g FAAIZI & ABTs9} potassium persulfate
FgAS PBS FMstel 734 nmolA FFE ghol 0.7+0030] HEE z‘s}ggu}
ABTS - &9 1950 xLo] 3ZE 50 4LE 7}sle] 108 Hell 359 W=
stalen ®FEE 2= BHT(butylated hydroxytoluene, Kocher)S AF8-3193 0™ BHT
o} vlmatel 1% FE& 4947} vlwale] ABTs oz £7%5< skt

f. 3898 &4

AVEL WA FEEo U™ (reducing power)S Mau 5(2002)3 No(2013)%9]
e ARgSAT 200 mMe] sodium phosphate buffer(pH 6.6) 1.25 mLet 1%
potassium ferricyanide 1.25 mLol F&& 1 mL& &3 F 50C water bathel] 20
B2 vkg A AT 1 5 10% trichloroacetic acid 1.25 mL-& 7}8kal 4C oA 1083+
HESA AT A2 FE|dd 99 &9 25 mLyd S/ 5 mLe FH3t 0.1%
ferric chloride 1.25 mLE ¥ o] HWFS-AlA 700 nmol A 3 E=E =% 3sle] BHTS} H
wal gAY S AT

2. SAAE
2e Ade] Ad= SPSS 12.0K(SPSS Inc.,, USAE o]&3le FAAEY 33
ANOVA(analysis of Variance)®} Duncan’s multiple-range testZ 7 53F3 o

@) 2R AFAA G2AHAE EA L AFAY HFT Ax 259 @&
A3 F4 EA

7t BRA A=

R 290 g, Ae 170 g, & 38 g, BEfr 25 g2 4o GRAHES FHoE HA
3 7Fgste] HF Ax L7 1056C, 110C, 115C7F 52 #o Z2ZAS A =x3}
3 e 150 g& o] &3t RS AxsATh %ﬂlﬂfﬂr ZER l% oFgt B
7HesHA 22 023t Aol F Avief 7hR, A, wel7h 26 x 20 X 2 om 9

Eo Y ol I F 2 x 2 x 2cme AVE e ARE Xﬂ_,_o}g’iq-_
B9 AFgE 2Ho= tﬂﬂlo}i Ag g S EYTRAE tﬂx%lo}@l Eo+A
7o
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u AFe A=x33

2. Adgto] tf =2 mi7tx] A
o0, 105 110, 115°C7t €
uj7tA] Eelck.

o
B =
o 2x ¢EE g}

AN o

. 2734 #% B}

ANEE 2 X 2 X 2 .cmd Z7E AFHAL, A, WA, 8, g 2%, [dukagl
7155 T 9N FES HrieRth HAaee 9H, ad] AstttelA 13, thas] ©
32 Hrisldth #A52Z EAL 939 f7](gloss), ©)FH(off-flavor)e} 143 IF
(delicate flavor), ©te] 1143+ H(delicate taste), Trul(sweetness), B3} 2] u}2}3}
(crunchiness), = 3gHmoistness), 27 $H(stickiness)S & 7}3+ A th.

¢}

0

o #7439 8§49 7155 B}

BF Adustae] As £ @F] AFHA 1A wwrel F7e F5H4 1007
e Yo /EE BIHE YASAT At Fh), %, gad, A FQ ]
x| tste] 54 HEE ol gdle J15E HIHE Sk

@) BERS} FFNALEr) O ARAE Az LY BALHe
gasetd, #54 54 Ag

7h AR S 33 FEn 9 A=z
Hujol & drjs =o "@3ke o =0 g4 FFHA &ot 7= 33U} o
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2] st FAvE A xst AY
S, A, 53171 §olstE s 12413
AAG FT A Lo ARE Z3 1 HOﬂ 1 cm 74

| fl8l 402 A& ugEg 3o 20

o £
=

'"EI"

o] 1583 F& 5o Zol glojxH 0*74] A 18+
= oA Ede] BA FEF AxAT. dxd A H3Y

o}

ur A%A o Beld 54 &4

G5 el me ARAL Az

wul B e ARAY AzE Lee SQ01DY WgHIel Bzt Aeke] )
2 st BxAEL NEow Azadnh $eu dEAT Agss

2l 24, g ARoz WE AL B, A B3 4y, @

o228 ulgol wetA Table 19} o] THsle] AXAE Axstar) Zztel ule

= = 2 AA3 stdste] AF Az £57F 100C EE 105C

Table 1-1. Sugar types and contents of various binders for brown waxy rice

gangjeong
(unit; g)

Various SS:;C;I Sf;irclfp Honey Sugar Trehalose Water
binder” (S) (R) (H) () (T) (W)
C 580 - - 340 76
ST 580 - - - 340 76
SHT 551 - 29 - 340 76
10RSHT 493 58 29 - 340 76
20RSHT 435 116 29 - 340 76
30RSHT 377 174 29 - 340 76

1) C (starch syrup and sugar), ST (starch syrup and trehalose), SHT (starch syrup, honey and
trehalose), 10RSHT (10% (w/w, basis on starch syrup) rice syrup and SHT), 20RSHT (20% rice syrup
and SHT, and 30RSHT (30% rice syrup and SHT

b. 2&A|e] ZFE, pH, AV AEE R B9 FE IF =4

T 24T HITVMEeEd mEt Ax" AFAe dEe 2HE I EA(Pocket
refractometer PAL-1, ATAGO, Tokyo, Japan)ZS o]&3le] =439, pHE ZAZA)
FE&HS 10° BxE 3FA3e pH meter(pH meter AB15, Fisher Scientific,
Leicestershire, England)S o] &3}o] =A 3t}
ANAEEE AFAE 30° BxE 348t =AY B FEIFFS =467

4
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g8l 100C &2 105CE A
105C 9] dry ovenol 4 71z3}e] %‘%A]ﬂ + ware) oz %xo—s}aau}.

PN
JE‘J
2
—
oQ
2
:(I)L_t‘
_,é

0
014
m[o
N}
v
2

o
O
i)

c. A&AY Ax g FAT =4

AZAe] Az 9 s ggds 30° BxE At UV-Vis
spectrophotometer(Optizen pop, Mecasys Co., Ltd, Daejeon, Korea)Z o] &3l &%
T o g =AU AME+= 420 nmolA B = 720 nmollA A3 & AMx9} B
T A2 AT E ALk

d Z2ZA Y =9 BFH T =4 4

AzrA o] dextrose equivalent(DE)=  cryoscope(Advanced Instrument, Inc.,
Nonwood, MA, USAZ ZA3A3, T ZAH2 high performance liquid
chromatograph(Agﬂent Technologies, Santa Clara, CA, USA)E ©]&3to] EA = Ak
AlZE 5 ° Brix ©|3t&2 348l A %3te] 045 pm syringe filterE® 3 & 10 u
Lo A7 FYHAT, ZHL2 Aminex HPX-42Q column (300 mm X 7.8 mm,
Bio-rad, California, USA)& AFg3tRem Ao &5+ 80Co|Ra, &ule 0.6
mL/mine] £%9 FHFTA o™ RID(refractive index detector, Agilent Technologies
1200 series)® & =4S EA AT

e. 2&A9 A= A

AzA o] s Az %2 100C e 105C=E 7183t & 3ld =049 A=
£ ddYEeKBrookfield DV-II Ultra programmable rheometer, Brookfield,
Middleboro, MA, USA)S o] &3t ZA3tAth spindle no.2& Ar&3t 2w, 200
Mo 2 A3 HIHE Z+S A3 HFgko g el

o #¥u) A3 F4 54 53

a. &9r] AFA A=

Azd AzA 290 g& Woll Y1 B 2 g5 st Aoz 73 | A
Hol #od 150 gof #3t ZAvE ¥ AFsA AHolFm Agnrt & g4
UAEF st Ao} ARA= o3t EE 7H2stHA 28 3027 AodE = 7
$ 2

ol 7k=, AlZE, =ol7F 26 X 20 X 2 cm 1 ol Y3 "ol H $ 2 X 2 X
cme] A7|E Ze} N8BS A zs9Th

b. 2@ AZAY g4 B FA

v QFAHe] "Hxx EAA  F hardnesse} fracturability2  Texture
Analyzer(TA-XT plus, Surrey, England)—e— o]-&ste] SAsIATE AR BARH L
2 X 2 X 2cme A2 ZHEFa 139 ¢RAF O E probe(@ 20 mmE o] &
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st deformatione 50%, pre-test, test post-test speed= E5F 1.00 mm/secZ &3
S A A3k return to start® hardness (kg)¢} fracturability (mm)ate =43 tTh.

100%, Aw=De] =

o8 Yo ¥
GRel FA WaE SAskel ARAL T ?%%%594 SEERE

e 2 U ¢
R oy o
T E o e

ofs
O

o
i
[-

E.

339 &5 Bt

ZAEH 7HE HFT2Edd wE ZFIAr dAAAY ds Hrhe 4
AN Aoz 98 AW o5t B o

cmé| AZIE AFHAL, A, WA, g, "dxA, dn

Brrstdw. Ao 937, fﬁ‘ﬁﬁl sttt A 14, tias] ofksiot= 37t

A= EAL 9o &7](gloss), ©]F(off-flavor)e} 1143+ F(delicate

flavor), ‘3%91 43k BHdelicate taste), Bk(sweetness), ®lX=xe] n}AME)

(crunchiness), &< 3H(moistness), -2 $H(stickiness)= ¥ 7} A T}

o o DY
o2 2
°

X _]Oi‘
o N -‘L ofl >‘R

D))
2 = x o m

©
N

o
Jfa

e o
off
2

}11

2. FAAE

e AYE 2H ol wHEsty AT O Ade Had RFUAE UERY
Rom AR e SpPSS 12.0K(SPSS Inc., USA)ZE o] &390 ANOVA(Analysis of
Variance)?} Duncan’s multiple-range testZ p<0.05 FFolA 2+ Al57ke] FolA=
HAZstAth

W) AR A5 o138t 54, 7Is A& 2 in vitro 7154 B7}

7V AR 959 A%

MEA, =70, A7), A3, &3, 55 ZH2F 30 g¥ 100 mL vial (4 cm
dia, 11 cm height)oll ¥l A2 F4& v F <Fvg 3L HUS Adstn
60°C air-forced ovenoll Al 18€ 3t 235} o}

U A3 9459 o8 54 E 7| AE 4
a. AR AR =4 24

M3 Az APde 222
Folch ¥(Folch J & 1957)%.2 F=3}% 1
sy Zur|E Abgste] At 3 %

H:l
all
i
=

Be (2.1, viv) &F &1E ALESt=
A (Whatman No. 42, Kent, U<} &
HEZ FHRTE Y EYZ2u oA



18NS AAANA AFEAES AASRTG. o &4& IJHAIFFTE7IIN-N
series, Eyela, Tokyo, Japan)& Ah&3te 40Col|A &mjE A3 AAst T AW
A& AT

FANA L greutg 2 ulE 789 H(thin layer chromatography, TLC)ol 23l A&
Z4E B43(Y. =, Pre-coated Kieselgel 60F254 TLC 3 (Merck Co.,
Darmstadt, Germany)< Al&3le] tjodof gl 2-ol M| E4-mgFE (90:1:1, v/v/iv)e
T o E HUNE T 5% F4AEEAe @ Fska 200C oA 1E3F 7t
29l % imaging densitometer(Model GS-700 Biorad, Hercules, Calif., USA)S A}-&3}
o A2 AFFsAh AL AE 24 TLCS WA EvEHE S AME3te 3}
ATt &, ALEE FEEXE-HEE955, vV EF&He] A3 Zolx 0.1
re-coated Kieselgel 60F254 TLC & (Merck Co.)oll HZ 3 & F2Z
-5 (75:25:3, viviv)e] EF8&A S o] &st] A/NAIZIAL 5% G4t &40
o 5 A3k 100C LEoA 5E37F 79 TAA T dAERHE AL
i

M o

A, GE0, AR, F3t, WA, 59 A 24 AREREH AWES n-
gito =z FE3ta, BFs-MeOHZ WE oxE3 3 & 7z 2otE 899 (Gas
chromatography; GO2.2 EA3Hth YL 6100GC(Youglin) 2 HP-Innowax capillary
column (30m x0.53mm, 1.0 xm thick; Agilent, Boblingen, Germany)3} &Zro]2-317]
=715 AREPgon, 2B F7), AHAEv|9 &xE= ZHz 200, 270, 280°Co] At}

ol R AAE B9 10 mLY £5E EHFa, split ratiow= 10:10] 3l

c. A3 A A& 24

A, Fa7, AR, F3t, W3, S50 EActe ERHER EdE sgES
HPLC®} spectrophotometry®2 #A3tdtt &, ZEds JFES ASZHH 80%
OlA|E g o7 F=3}3 Folin-Ciocalteau’ s phenol A]eFo 2 WAIAIA 725 nmol
A EREE =AY e (HP 8453  spectrophotometer, Hewlett Packard,
Wilmington, DE, USA), caffeic acid® #F=EZ =2 AM&3F9 )

EFHEL n-d4tor FE3 $ HPLC (YL9100, Younglin®l] AsAlEFH7I
(YL9150 Autosampler, Younglin)& ©ol&3ste F=YstAoh. HAH2  y-Porasil &
(3.9x300 mm, 10 xm ID, Waters, Milford, MA, USA)E A}&3t9a oA R
n-FAk3}t o] AT Z 80 EFFEH(99.8: 0.2, vIV)S ALgEIY] B 2 mLe &&=
gAY olu 333FA=71(G1321A, Agilent 110 series)®] 3}a-e excitation 290
nm, emission 330 nmo|Y oM, FF EFHE HAFIAHE o] &t Fa¢th

Ao EAsteE gad 33ES HPLCY 93 43ttt &, F&3 AWdS 4

2]7} A7 (Sep-pak Silica cartridge; long body sep-pak Plus; Waters Co., Milford

=3

=
T
ey
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MA, USA)o| Fsta &L 5 mLE &&A7)2, o] #5994 PTFE membrane
filter (0.2 xm x 13 mm; National Scientific Company, Lawrenceville, GA, USA)Z
oJ¥}gk & C18 Symmetry reverse column (4.6 mm x 150 mm; 5 xm; Waters Co.)
£ A2 HPLC (Younglin SP 930D, Anyang, Korea)o|lal, €% &uwj:s wegy)
Eol £ &9 (70:30, viS B9 1 mL £E52 E#HFAQeH, UV-200 detector
(Uvis-200, SSI, Lemont, PA, USA)E AR&3te] 288 nmellA 48tk 2l 1d st
= 54 Y BAEFE EF AAE, AARLS o] &3t Tt

MNAFL8e 7IZEol= &2 AOACH 970.649) oJ& BAstdch A, &5
N, AA7, &=k WA, 55 H| 573} Al7]31 n-hexane, acetone, ethanol, toluene
(10:7:6:7, viviviv)e] EFEu2 MAE FF 3 & HPLCHI o EAstAT. u
-Porasi™ #2(3.9 x 300mm, 10 xm ID, Waters, Milford, MA, USA)Z} UV AZ7)
(436 nm)7} =¥ Younglin HPLC (YL 910005 A}83199°™, n-hexane
isopropanole] &g (97:3, v/IV)E o] O E Algsle] B 1 mLe S5 &
ZAAY. carotenoide] 54 2 AFES FTF p-carotened luteing o]-&sle] T3}
AT FEALojoPI 2 Ao A TE ZA e o, Kim 5(2008)9] WS o] &3ste] <tk
EAohA S &3 ¥ Sompong 5 (2011)9] WHow FRF=E ZHAG F, 7
£ hexaneoll 24 AZF st A2oAM BA A F AWHS AAYT F acidified
methanol2 £&3}3. (4C, 24 h), 525 nmolA FTF=E

steko ¥FEZE cyanidin-3-glucoside-chloride S A}-&-&}

d A 43} ¢HAAE H7}

60°C air-forced ovenoll Al AAE 7, 27, AR, A, WA ST Az
23} A= FakslE-ghperoxide value, POV), &9 o]Z4Hconjugated dienoic acid,
CDA) 3k, oFUAIHZE (p-anisidine value, p-AV)S 2z} AOCS® Cd 8-53, Ti la-64,
Cd 18-90°) <3l 3¥ Ao =2 FEA5tAT.

o AZA Y59 in vitro 7154 BT}

a. In vitro ¥4+3l &4

MR A8 in vitro 343t A& H7st7] fldl 80% AHES ol &8st F=
S5 AP 30g7 80% ethanol 300 mLE 43 25 ° C water batholl4 120 rpm
o2 12A%F B FE ARl 3, 7kl 3, evaporation, 54 HdF)g ¥, Blois® s
W (1958)0] w2l DPPH(,1-diphenyl-2-picrylhydrazyDell  th3t  AAFo%
(electron-donating ability) 2.2 FE=o] tigt fddE FAHsAY F FE2=8
80% ol&r&o] 1,000 ppm FE=Z %< F o] &9 0.6 mLol 2.5 x 10* M DPPH &
4 02 mles Hu EFF T AHoA  30FL AT o
UV/Vis-spectrophotometer(HP 8453, Hewlett Packard, Wilmington, DE, USA)Z 517
nmmoll Al FFEE SASHL Ts o2 45 Attt 4 AREEE 33 §kE
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Reducing power:= Oyaizu(1986)2] ®¥ol welt H7l stk FE5ES 1,000 ppm
TEZ FH7E o eke 89 1 mLol| sodium phosphate buffer(200 mM, pH 6.6) 1
mL®} 1% potassium ferricyanide 1 mLE 22 71sled 412 & 50° C 7] A
2082 dFSAI AT 10% TCA €<% 1 mLE 7}slar 200xgoll A 15683 Y4l &2 sl
Ao A=) 2 mLol|l S/ 1 mLet 0.1% ferric chloride 1 mLE 7}l &3 &
EFAE o] &3t 700 nmol A FFE=E =43

b. in vitro ¥ % &4

N4 A5 invitro 9% E4% 80% S FE2EL ol&3tdon 43 F
A 3}A macrophage cell 2¢1¢1 Raw cell (RAW 264.7)2 o] &3}] Griess test® ¥
7FelR o, 24 well culture dishell 200,000 cells/welle] M7 H =& B335,

A& (80 wg/ mL), LPS (100 ng/ml) *&]sled 37°C, 5% COo A 20413t &<t
3t & o] & 50 yLe sulfanilamide €< 50 #LE 42 & AL294 10
S A1Z . NED (naphthylethylendiamine dihydrochloride) &< 50 #«LE %7
OAl 1087 Ao A WESAlA 540 nmol A 9] T3 =5 SAHs AT

l

A T
R
Job o

-

G B34 <133t 54, 71s 4+ B® in vitro 71543 H7}

7v AL Az R A%

M AxE AR AR FA vl&e2 NN A47NM3h 3 F2E 1A

H
=14:4:4:2:16:0.4:140)1 o ALE3F GAHO FHF= 37X (Syrup 1 @ E9+28+E
=58.23:34.14:7.63, Syrup 2 : E+Z G+ ES+EY T EZ o +E
=2.91:11.65:43.76:34.14:7.63, Syrup 3 @ E+ZAHA+SS+EYTZ L+ E+E

=2.91:11.65:43.67:17.07:17.07:7.63)°1 A}, A= HPH AH AEE g Hell 4o 10

5C 7HA ZoAAM AlFe Alxsta Alzxd AEA e

A Zom Ho Ay s AAMN, 59 _;i—x] oro
FEOIA & WolYst HES of 2% 302 F% A HMTY F

2 o] 1 cm FA29 105 x 8 cme] Azt E%“-gi =R (Fig. 1-D.
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Fig. 1-1. Sesame gangjeong

e AzxH AAL 29xZ A T ujdHo) YojaA 7543F 30T AFHlolE ol A
st (Fig. 1-2).

Fig. 1-2. Storage of Sesame gangjeong

. AR o8 S4B Vs AR B4
a. AgAY AR 24 4
MNFAQel AYAL G5 FdsHA ===

I owgs 21, viv) EF &mE A
&3l Folch ®(Folch J 5 195722 F&sta T

LS} BAEmE S AFgata %)

=
=
al



Aol AR 24e T

b. A4 24 4
MAAR e At 24L& AE2HE APEES n-dte 2 F%3131, BF-MeOHZ
Wy o 2B 3 3 & 919 FYsiA GCE 433t

c. AHg A AR 24

Azl MNP Ed & EFZHE oA, Fd=, gad T 4hs WA
-2 spectrophotometry2 H 7}l th. 89 &S Folin Ciocalteu S WHE 35}
Hrrstg om, B3 sample 0.5 goll 80% olHE &9 50 mLE 4]1, 25C9] &
TZA A 6AIZE T JIESIAT o]F 10 mLE FH3 dAEVIE 208 5% Al
EY3At. AS5de 0.2 mLE %46}04 Folin-Ciocalteau” s phenol A]¢¥ 0.3 mL
& 387 AXEFTE 32 F 0.5 mL NayCO; 23-89S Y1 FHFE

3l o AeoA 1AZF AXFFA 725 nmolA FHEE SAS
H, FFEZZE gallic acidE AH&3H T

EF¥HE-L Erickson¥ Dunkley (1964)2] ®H-S WHEsle], IiFES Edto] A
& A AdE 05 g& silicic acid 23 o] ¥i hexane 5 mLE &%3 & thA
benzeneS.Z FE3td 10 mL7FA] mess up stRT o] &4 3 mLe}t 0.5 mLe
bathophenanthroline solution (6.0 x 10°M), 0.5 mL¢] ferric chloride solution (1.0 x
10°M)S H7h, Estd 1, 22 3 0.5 mLe orthophosphoric acid solution (0.1 M)
S A3 H, 534 nmoll Al FFEES =A3Fth Tocopherol o] EFIA L o
-tocopherol& A}-8-3} % T}

2] 12 Bhatnagar 59 #'H(2013)& ol&ste 4t = A AWA 001 g=
10 mL hexane: chloroform (7:3, v/v)&e Yol &3 AlA &+ H, 288nmoll Al &3
& SAsta, o AL o2 S TSk

Lignans (as sesamin) =[(A/W) x (100/231.1)]
where, A: absorbance of the sample,
W: weight of the sample (g/100 mL)
231.1: E", for sesamin

A

ol
oo 2 ox

o

Q‘L

Total carotenoids &S Yang 5 (1998)2] WHHE o] &3le] EFAE 53
Hrrstaok 4 244 0.2 g 80% acetone 5 mLE & 44L& T IAZF Ao A

Ca (ug-L7) 12 25% A2 79" Ay
Co (g L) = 21.50% Asar-5.1"Anna
Cineey (L") = (LODO* A1 8250, -85 D2 +C ) 198

AR s AedA 13,000 rpmeE 537F YA R stz AZAS 663, 647, 470
nmelA FREE ST o Al e FFe Tedh
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d 7177389 A 43 kg4

ML 159 A% 5 15¥
WS F23 F 435 AEE 43 FLsHA POV, CDA, p-AVE H71eksitt.

)
)
o
T
E
)
2
HS
offt
e
o

)

T

o
fri

)
>,

(03
fr
N

k. 7174 2] in vitro 71%A B}

a. in vitro 323 TA

MRARY in vitro 343 BAL 80% NS FEES Axda U3 U3 g
© =% DPPH stz 4753 ¥ o=z Hrlst

b. in vitro ¥9F A4
MRS in vitro F9F GH=E 80% oer& FEES A% & macrophage cell
2}21<Q1 Raw cell (RAW 264.7)2 ©]&3}o] Griess test2 H7}sF T

6) JA7LE AHA7F vlgo] mE 4o FA 54 W3

7}, o) Az

AE7HEE AUhe ofvtel 4 A WstE sty 9iste] Faekne Axs
Atk el AAE Fate] FvETe Ayt 100% bssta SolAl v 5E4E
BYQ 70%, T5%E EFstel, BTl et 7L wlge] wet 50%, 70%,
75%, 100%% 7bstieh 200 gof WrbEel FETtEE dAG EFES FF 0.2
g &7 125 go 4o WVE 4 g2 ¥l $AA BES
T ol Wt B 40 g7 &% 46 g2 o
B 2t FAZE FAT 208 FA F oA wRF
11.50 x 27.80 x 27.80 mm= =S v
bl AAEeFe] PHe W F 1500 gof
b9 Aol Ui 150CE £EE Eo HAUATE ofFe A 443 59t
715 W F Ao AHg AT

Table 1-2. Preparation of Yakgwa with waxy rice flour

(unit: g)
Waxy
Wheat rice Salt  Pepper Sesz.a € Honey  Soju
flour oil
flour
cY 200 0 1.25 0.2 44 40 46
R50% 100 100 1.25 0.2 44 40 46
R70% 60 140 1.25 0.2 44 40 46
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R75% 50 150 1.25 0.2 44 40 46
R100% 0 200 1.25 0.2 44 40 46

1 C (100% wheat flour), R50% (50% wheat flour and 50% waxy rice flour), R70% (30% wheat flour
and 70% waxy rice flour), R75% (25% wheat flour and 75% waxy rice flour) and R100% (100% waxy
rice flour),

. of3tel g
of7t F7171 A Fo AV|OFE, AE, ®oDE caliperz 7483
skt
W ah-g= L2¥ W2* H2/ L1* W1 * Hl
L1, W1, HI: 171714
L2, W2, H2: E|11%

o
o
ok
o
o
p)
>

o. I E&TE
H7 3 AHol HASA & viE EAES ] A FFES A4

(Ws— Wo)

fat absorption (%) = o

Wo: F171817] el eke] 7A@
Ws: H2% ¥ oknte] ®A()

> 100

ot 93] AR g FE 54 4¥

a. 3ol A%

AR k= 71ES 24N W RS VEo R AR
AR A Zol AES C, 7152 24A W 3 At A %
ZFal(laboratory refrigerator, Dahan Labtech Co., Ltd, Namyangju, Korea)ol] 5¢, 10
o, 209 B 7] oo Areol FARNA, A&, 4tet ks ETHE
skt

=4

b. A=} FARE &3

okijo]l "X EAX F hardnesse®} fracturability> Texture Analyzer(TA-XT
plus, Surrey, England)E ©] &3t A4ttt A8 I 73b&t A" o3
shE Frletga, 1319 ¢HAFSE probeE o] 83l deformatione  40%,
pre-test, test post-test speed®= =5 1.00 mm/secE 23S A At return to
start2 hardness (kg)¢} fracturability (mm)zkS =43 ch
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c. A=

oFyo] AT = Al A(Spectra magicTMNX, Konica Minolta, Tokyo, Japan)E ©]&
sl =4S}, Hunter®] Ldightness) &k, a(+redness/-greenness) #% 2
b(+yellowness/-blueness) #k= 33] W& SAHAA I FFHSE Yyt A=

=48 L = 96.96, a =-0.09, b = -0.22¢%] FF WA F(standard white plate)o. &2 K
At AHE-SEATH

d 47t
of#t ASE Zol 5 g& AFt AEetaTdd Yo, oHZ9 dEss 2:19
&2 100 mLE vHEo] YT AlRE 1AIZHEQE stirringdta o 3ahe] oJ7kA2]
AZol HEZeyd 2-34ES oj=d & 0.IN KOH §do=z Azl e
2l ofs AlLkska T
KOH 2~V & — blank)
S

A7t = ( X 5.611 % f

e. 327}

obmh NEE Zop 1 g8 AFsto] ArHEe a0 Wi, 203 FRRIEL
322 F 25 mL& ¥ FAE S3Y 3803 Z4F &9 1 mLbs 9 42
ZT o)FL FojA 1087 HX8 T ABAN 1 mLe 715kl oW AojF:Th
0.01 N B3 UEF &Aoo HAAS st th ALkl osf A4kstAth
sharshe 7= @00

a= 0.0IN ]34y EFH ] A4 4(mL)

b= ZA @A 0.0IN B34} EFN ] An#H(mL)
ANzl FA

f= 0.0IN E]JAUEFH] H7}

o, FAHE
BE AYE 20 o)y wrEslel SRstga 1 Avs BEY REUAL Uehy

Hom AR SPSS 12.0K(SPSS Inc., USA)E ©]&3F99 31 ANOVA(Analysis of
Variance)®} Duncan’s multiple-range test®Z p<0.05 FFoA 24 A &53te] Foa15

H=zstg o
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(7) 77} fte] o8t 54, 715 42 37}

7t o] Az 2 AR

7100 goF 27FF100 @& 4o T A 1 F, JA7EG8 9= ¥
TAA A vIHE FH, OA Aol 17 HUA. AEAHG 93 =40 99 &
FES Yo "ty UdlE Wo] ek B em X 3 cm X 0.8 cm)S THEIL, 90°C

2 Jqdd IR 2BE T AAUAG olF gAl 150°C F7IFAM SE F
Qb FZIAL 25°C, ol F& el 2443t % VIS W 5, FAsta 24 Az, A
2) Akel] A9} Aol FAAE AAStA oF ARE Az FAALS =4
I ES 5 1 HEeE 4o o wE3len (control F4N), 7 FHA B¢
= control FA Yol BF7FEE H7lsted wHEAT.

ShHE, A7, AT, A2 7FF "7F kA olE MU AA UM AR 2.5%7%
HEE HUtstdoh AR - GUFE 0 Al or XA or AATHE = 97.5 ¢ 975 ¢
5 wiwlw). £ Aol ARE3F o A5 HAIE Table 1-3, °F3 A&+ Fig.1-2

Table 1-3. Yakgwa samples and their recipe (weight ratio)

glutinous additional = Sesame Sugar
Samples rice flour . di . Soju 1) Jupcheong
powder ingredients oil syrup
Control 100 100 X 38 40 50 No
Jupcheong 100 100 X 38 40 50 Yes?
]uglcr;i‘jng 100 100 X 38 40 50 Yes?
Ginger 97.5 97.5 (ginger 38 40 50 No
powder)
5
Cinnamon 97.5 97.5 (cinnamon 38 40 50 No
powder)
5
Gardenia 97.5 97.5 (gardenia 38 40 50 No
powder)

Y made by boiling of sugar (680g), water (760 g), and starch syrup (52 g) to get
1.2 kg of sugar syrup

2 made by boiling of jocheong and water (5:1, w/w)

¥ made by boiling of jocheong and ginger water (ginger powder in water, 7:123,
w/w) at 5:1 (w/w)

_55_



Fig. 1-3. Yakgwa samples
Azx" s HEHYS (AFE 9 cm, o] 15 cwell gHE w38 i1 T4

4o $ Eg2yg fHor I dEIF F 30T Aol dA AR ATH
(Fig.1-4).

Fig. 1-4. Storage of Yakgwa
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. ofste] o]F R A% A B
a AR AR 24
Folch ol o3 oka2iel AWde 323 F AT, DA, A

L

A7 BEEsta ol AWrde] MR x4 (TLC with densitometry)e #3 43 &
U PHo R BT

C. o] 43 32 A& 24
AzE e EFdE, 2YdHE, gad, 7JIREH RS 5 48t BHA] ZAES
9 ZA 3 5Y3 spectrophotometry B o2 EA]3}9 o).

d 3o AA 43

A% FAd 4HE AW n-hexaneo = AWEAS FE53% F U LA P
CDA, p-AV (AOAC method Cd 8-53, Cd 18-90, Ti la-64)= A W& 4ts} ATE H
7}t ot

) A7 € 1

D Z#Avl 9 olsieta B4 © Fush B

7k Z A o)sehy £4
a. ZfrAue dNYE &4

7hee)l dWEE B4 Ads Table 1-49 AANHUS. S22 FF
A5 5 ZBLWR), =UZHGWR), AHZBWR) o2 =gkow z47 11.94, 1191,
10.10, 9.49%% & oZ et o, RWReH BLWRS #o2<l Zpel& HolA
eFATh Kim WJ(2013)9] AolA dwe FEgaFe 964%% H5d FE2 B
om FARZE dirdnle] W) FEEFe o 52 Ao® Ueyth 3L 4F
& BLWR, RWR, BWR, GWR o2 ¥gton Zbzh 153, 147, 1.09, 0.91%% <]
ARl Aol & Hal, Fwek Aurh @v], mwlof ws) SEdgel o B2 Zow
veRgth =g d @3S BLWR, RWR, BWR, BWR 02 Eokout oAl 2
°]& HolA g3ttt Lee HH 520060 FAMET = drjel =wjo] nlsf o
A el w8 @S EW A /AR AdE vEdit. =20 e BWR,
GWR, RWR, BLWR o & =gtth &<l Zte]7k Ul @3kA7 Yun HR(2007)
o AFelA @rlof ALFFE 2732 B AAer FASFH U A3 240
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Hls] AthA o ® =4 veld Lee HH (20068 dT43eE= &
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ot

Table 1-4. Compositional analysis of brown waxy rice, red waxy rice, black
waxy rice and green waxy rice

Moisture Crude ash Crude protein Crude lipid
Samples
(%) (%) (%) (%)
BWR" 9.49+0.16% 1.09+0.05° 7.60+0.88 2.78+0.24
RWR 11.94+0.10% 1.47+0.03% 8.08+0.15 2.33£0.06
BLWR 11.91+0.29% 1.53+£0.01°% 8.70+0.08 2.27+0.05
GWR 10.10+0.30° 0.91+0.08° 7.69+0.04 2.35+0.31

UBWR, RWR, BLWR and GWR mean brown waxy rice, red waxy rice, black waxy rice and
green waxy rice, respectively.

’Data represents mean=+SD.

Values with different superscripts in the same column are significantly different at p<0.05
by Duncan’s multiple range test.

FHAw 9 o)5eH 54
@7%4 % Holdf FEH

=2%5d, a8 Sl A=E YEkd A3
+ Table 1-5°] AAI=H Utk F

2lo] A &S BLWRORWR>GWR>BWR <=
Z BLWR, RWR”} BWR, GWRel| H]3} fr &Fol EUTh ol FAH EFF
o] dn] EF Hu} Ao|df o] muha H1d Wang 5(1998), Lee HHS
(2006)7F Lee WJ 5(2002)7 22 ZAFE BT Aol dfe= AA U Aslash
of o8 4%HA ge dEFE LA BFF<Q cellulose, hemicellulose, pectin,
gum#, mucilage 522 ¢ A tHlee KS¢} Lee SR, 1987).

EA4%%5 8-S RWRBLWR)BWR)GWR 02 Egton Z4 HA ZFo] wjay
I} ZA FFo vl AT EYH] & ZAoE YUeyT. Auet Fu|o Aol
7V & A= Hop AHum|, FH|9 Aoldfo HFH o3t o= AsHTh
Halick ¥ Kelly(1959)= =258 Itz o
+ ARZEA oluje AFTre AEAA A FHA
Hauso] lom YR =7}t 92 AEda4s 2557

80T ol o] m7}Eo] L= GWRIBLWRIBWRIRWR w02 %7
3-&8 = BWR> BLWRORWRXGWR =22 =4 yely Hu7l & Ju|, Zo
nlof Hsf BEHH =Tt A A ‘5%%—% gl & = AAT. Yun(2007)
WA XA e IR AEgES W T
om, Wong# Lelieve(1982)= HE ¢78ole] AA §]'7]' &
Hustgom Leach 5(1959)2 2o FAY FEAA Wie A%

[}
27] WZolgtal Husiith Awrh @il Holdwol 22 dubdEd A



T2AQ EAo] e FENE 2o Badd gowe JHe VAL Aew A
=Hn.

Table 1-5. Water binding capacities, solubilities and swelling powers of
brown and pigmented waxy rice flours

Total dietary Water binding Solubility )
] ) i Swelling power
Samples fiber content capacity at 80°C £ 80°C (g/g)
a

(%) (%) (%) &8

BWRY 3.72+0.49% 136.25+1.24° 50.11+2.36° 15.76+0.73%
RWR 4.83+0.16° 143.33+£0.372 14.62+0.16° 6.83+0.054
BLWR 5.33+0.07¢ 140.91+0.91° 58.94+0.08° 9.16+0.07¢
GWR 3.89+0.22° 121.94+0.30¢ 61.13+0.30% 6.08+0.11°

UBWR, RWR, BLWR and GWR mean brown waxy rice, red waxy rice, black waxy rice and
green waxy rice, respectively.

?Data represents mean = SD.

Values with different superscripts in the same column are significantly different at p<0.05
by Duncan’s multiple range test.

c. FAAALNAL o8 AT Py B
ol AT IRE BRY AAE Fig 1500 et 3
2 Bge) 94 3

A
o [¢]
dol AR el AE UAEl BoIAE AL BT 4
% e

N
>
)
N
(ol
=
o
o
s
ofo

Foll Hls EHol nﬁllaiﬁ« 42; ura}wu} o]= Hu
Aol FFS ol wjEsA YEse Ao® Az

=
s
lo
>
Mo
o
Y
1o
iy,
ol
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Green waxy rice

Fig. 1-5. Scanning electron microphotographs(left-x350,
right-x1000) of brown and pigmented waxy rice flours.

d ZAe|7tFe AAZF A=

A7VReL AAe Ax 2 A Table 1-601 AASATH Lte A7RE
BWROGWRIRWRIBLWR =02 =3tom &A= &2 $o2 oy 477
Hls Lgkol WAl vebdth agke A7 A7l Wlis) o w3ton BWRBI
GWRBE ZtZ} 3.62, 3.223+5 WA A7tFo] nla] oA Uehdon bgte &
A7y AZEFO] wls] gho] of 2v] wom FAMET Fae 9 4 ATk WA
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wte] AxE

Table 1-6. Hunter L, a, b values of brown, pigmented waxy rice flours and

SESERES
BLWB3} RWRB©o] A E §to| 7}7¢ o} Ao
S BWRS} GWR7} ZH7h 12.21, 14.27= A_ﬂxm 7
el Aule] o aghe
ARE Ao Hdarle & dEAoNd Fadw o
agtel 2223 P I

Sl ek AHu)z} 7pA A

[¢}

AT,

b

=13
=

ftlo
A
o
H

bran
Color values
Samples 12 R b AE

BWRY  88.84+0.90%% -0.06+0.08° 8.94+0.52° 12.21+0.95¢
RWR 76.65+0.26° 4.73+0.04° 10.86+0.12° 23.61+0.21°

Hlour BLWR 59.23+0.26¢ 3.35+0.02° 1.45+0.14¢ 37.93+0.26°
GWR 87.20+0.58" -0.99+0.05¢ 10.22+0.61° 14.2740.79°
BWRB 69.93+0.28° 3.62+0.11° 21.26+0.49" 27.57+0.28¢
RWRB 47.13+0.47° 12.18+0.26% 19.42+0.41° 52.81+0.52°

bran BLWB 24.10+0.59¢ 4.72+0.07° -0.22+0.20¢ 73.21+0.582
GWRB  61.78+0.55" 3.22+0.11¢ 23.92+0.15 35.52+0.56°

UBWR, RWR, BLWR and GWR mean brown waxy rice, red waxy rice, black waxy rice and
green waxy rice, respectively. BWRB, RWRB, BLWB and GWRB mean brown waxy rice
bran, red waxy rice bran, black waxy rice bran and gree waxy rice bran, respectively.
2L, +a, *b, and A E mean lightness, redness/greenness, yellowness/blueness, and color
difference, respectively.
9Data represents mean =SD.
Values with different superscripts in the same column are significantly different at p<0.05
by Duncan’s multiple range test.
e. ALEHEZSHZ7IRVAE o] &3 ZFA19 3354

l ARk e o T35S Table 1-70 A A ¥ o
Ao ZFHAule] SfAE2} peak, trough, cold viscositye} breakdown 2
setback viscosity &= AAISFAT. Ar(BWR)FH Zu](RWR)S] &3} /JAl==7} 7}
Z =9kom Sn|(BLWR)ZF 7FE <kth Kim SR 5(2004) E3A 5+ = T2
Y wok @iyt Wulo] wis) sl wel Joldnin st =YL FAES

SHEZHE o] &3
O_ A
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E 33Ae T} Golxtty Byt du|(BWR), Au](RWR), &1](BLWR), =
o (GWR)S] HuH=(P)+= Z+2F 1574.75, 16303.25, 1171.00, 709.33cPla, HAH=
(M= 27+ 801.25, 946.75, 393.00, 219.00cP=Z RWR, BWR, BLWR, GWR %2 =
A el Had =Pl HAHE (D] 242l breakdown viscosity(P-T) #h-2 A&
AAZE dell Y8 FHHE=E A= 33 AHAHdS Yehd=t BLWRo]
778.00cPE 3ta1, GWRo] 490.33cPE 7} w2Ekth. Setback viscosity(C-T) #+& 4
Zt & ATl Asdte AEE UBle #oE AUE 3359 HEY L3eHA

AE IPHF o2 HoF=d 936.50cP= RWReo] &8tom GWRe] 105.33cPE @2
7+ JUEeRdt. RVAE ol g 3teka 7o ##o] 9=, 1A =9 breakdown
Hew oldE o T o FAAAVE I setback gk o] FHAAI A
© o2 BuFE3 dthilang KA & 1996, Han GJ & 2008). =3+ Yun(2007) <
S AEUASY] AEAES} Bad AR 4 5 AdHl o7 A, AR
o 2719 mF, YA WEF AFEY, opdR o 2o} oz HE ] Fgu] P 7
zZzto] Fo o3 AR BasHth BWR, RWR, BLWR, GWR 4l 717 #F%
EF olgg 84T o FEFS wol stEAC] dEA YEIGOERE g 4AEo
Wk F7hH9l Art Basi
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Table 1-7. Pasting characteristics of brown, pigmented waxy rice flours and bran

Viscosity (cP)

Initial pasting
Samples . _ Breakdown Setback
temperature(°C) Peak (P) Trough (T) Cold visc(C)
(P-T) (C-T)

BWRY 73.78+0.55%% 1574.75+36.55%  801.25+11.44° 1042.50+16.11°  773.50+26.46° 241.25+4.79°
RWR 74.00+0.44* 1603.25+51.87%  946.75+59.18% 1883.25+84.89%  656.50+21.76° 936.50+26.35%
BLWR 67.97+0.51°¢ 1171.00+14.73° 393.00+4.36° 540.00+6.24° 778.00+10.44? 147.00+2.00°
GWR 69.33+0.03° 709.33+10.26°¢ 219.00+4.00¢ 324.33+6.03¢ 490.33+£6.43° 105.33+2.08¢

UBWR, RWR, BLWR and GWR mean brown waxy rice, red waxy rice, black waxy rice and green waxy rice, respectively.

?Data represents mean=SD.

Values with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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£ &RAn BAY 58

EASt d ALY &L Table 1-89 YElUST. RWRIBLWR>BWR>GWR
Fo2 A Yeht gom folA ol math Aw, Iueh g faN F
Fol @rl, wujo] ms) AAe] o] e Ao veith 53 An g
Seakel 14 B Ao Hol BaHH gl I
o Fn), Ao} 2 A EFo] FAHBAIE dFL v How Amun
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Table 1-8. Yield of brown and pigmented waxy rice flours

Samples Yield(%)
BWR"Y 9.83+0.34%Y
RWR 13.97+0.172
BLWR 12.04+0.48°
GWR 6.01+0.364

UBWR, RWR, BLWR and GWR mean brown waxy rice, red waxy rice, black waxy
rice and green waxy rice, respectively.

?Data represents mean =SD.

Values with different superscripts in the same column are significantly different at
p<0.05 by Duncan’s multiple range test.

o ZaAvl e gits 84
a. A F A=dF

ZHAve F HEdFe Table 1-99F o] UgRth ZRARIIEE
BLWR>RWR>GWR>BWRIWR =22 =9t31 zbzb 1.35 mg/g, 0.49 mg/g, 0.28 mg/g,
0.27 mg/g, 0.09 mg/gS VEMITE ZAd F&4H F v e A Ayl e
BLWR>RWR>GWR>BWR <=o.2 &9k Z+zk 30.10 mglg, 8.49 mglg, 2.22 mg/g,
1.93 mg/gs YERATE Wu|A7LREo] Bls| Av|A7EEIL HEdie] w9k v
Zpel Wil fAvETER dE FEel wdth ol EAEV SUMESE d=
o] gl AaUt= Ae & ¢ Atk ofd dFelME HEd AR
oke] A3tE Tl Thdt A2 E UEhiin & SASH vl =
Aoz Hi HYthlee YR 5 2007). Fvjek Hu]o| F dAsdge] & AL 5
plet Aol grE 48 EFe] anthocyanine] 7]91E = AL

rl
rul

b. FFAE Y F Fepuwol= PP
A fal]e] F Sepuicol= e Table 1-99} o] vhehgth ZfAushRE
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0.75 mg/g, 0.36 mg/g, 0.32 mg/g,
T HE F ArtEee e 4
2 =33 22 10.30 mgl/g, 6.54

BLWR>GWR>BWR>RWR>WR o2 =9ty Z+7)
0.29 mg/g, 0.01 mg/gE YErATE. &A e
I}E Hogzk=d BLWRORWRDBWRDGWR £9

EUT ol EALEVE SUME R ST HolE ghEFo| At
o EgE Lol FASY BAA Fo oF TE Ja =
A &9l anthocyaninel]l &3l =A Yepd Aoz Ayzte
gHol= giFo] v A2 AriRo wmAoyg A F
of eSS Ao g AtRHT

o,
fo
N
=)
(o]

M o e ¥o

Table 1-9. Total phenolic and flavonid contents of brown, pigmented waxy

rice flours and bran

Total phenolic content )
Total flavonoid content

Samples (mg gallic acid/g ] )
) (mg quercetin/g grain)
grain)
WRY 0.09+0.019% 0.01+0.01¢
BWR 0.27+0.03¢ 0.32+0.00
Flours RWR 0.49+0.01° 0.29+0.01¢
BLWR 1.35+0.042 0.75+0.03%
GWR 0.28+0.00° 0.36+0.01°
BWRB 2.22+0.08° 3.58+0.22¢
RWRB 8.49+0.37° 6.54+0.26°
Bran
BLWB 30.10+6.55% 10.30+0.68?
GWRB 1.93+0.06° 2.27+0.234

UBWR, RWR, BLWR and GWR mean brown waxy rice, red waxy rice, black waxy
rice and green waxy rice, respectively. BWRB, RWRB, BLWB and GWRB mean
brown waxy rice bran, red waxy rice bran, black waxy rice bran and gree waxy
rice bran, respectively.

?Data represents mean=SD.

Values with different superscripts in the same column are significantly different at
p<0.05 by Duncan’s multiple range test.
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c. Zf4u]2] DPPH radical £#%
1% Zf-2u] F=Z59| DPPH radical 4274 %-2 Table 1-107} fig 1-60 AA= A

o} ZHAm @71EE BLWRORWROBWROGWROWR 0 2 =4 velgton 2A
£ BLWR>RWRB>BWRB>GWRB =22 ®A Yelytth Zu|el Hu] &Ayl27p 713
gz 2A%Fe] E%or =u|= @u9t DPPH oz &A %50 & AolE HolA
gt 53] An|E7tE R Wwu 7t DPPH &tz &~A 50 @& 22 Hol &4
Tt &5 Fikslso] Yol Ae & & Atk w9k Hw] AA7F DPPH
Oz &A% @], Sud Hg) 953 2 As gd & 5 e ol I
of Aulol wAFol A+ th=Fe anthocyanind &7 A4St &4 Fd o] FrE o
AeE A F#o] A& Aoz A=A

d. ZfAwule ABTs radical 474%
1% #f4jv] F&Ee| ABTs radical 47]%& Table 1-105} Fig 1-7¢] #4159

o} Z5An A7EEE= BLWRORWROGWROBWROWR £ 2 =4 yEeEgom AA
= BLWR>RWRB>BWRB>GWRB %2 =4 Uelgt. ol & s I, 2R
ol &%, DPPH @tz &A%H AR 2345 Uelon Swjet dAn|e 3
AbsAd o] & ApolE HolA Ftth AA kst FAo] m2 A2 AA T
H #HE, ZgtR o]=9} anthocyaningt £-2 Ajg] &4 - 7|3 Ao Z Alm
=t

e. ZFAn|

s g2 Table 1-117} Fig 1-89] AAEH Tt ZH-FAn] A7lF2 S
He ZuppAHuDZu>HAu>NE] 07 =9rom Zkzb 1.85 mg BHT/g grain, 0.83

mg BHT/g grain, 0.63 mg BHT/g grain, 0.53 mg BHT/g grain, 0.51 mg BHT/g grain

o Uitk =@ 844 94 ZEsk g fdde] B A6, xu), e &
o2 &7 Uehton] #rbRd usl BAol H& Ao Uehith DPPH griz
£A%3% ABTs giH2 £4%3 2 238 Yehion o 4L 2E
mop Aule waks BAL AW 2R B8] 5 o 4w
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Table 1-10. DPPH radical scavenging capacity, ABTs radical scavenging
activity and reducing power of brown and pigmented waxy rices extracted

by 80% EtOH at room temperature

DPPH ra@ical ABTs rad‘ical Reducing power
(%) (%) sample)
WRY 0.74+0.02% 0.65+0.00° 0.51+0.00¢
BWR 5.56+0.06° 2.03+0.044 0.53+0.00¢
Flour ~RWR 8.10+0.00? 6.23+0.01° 0.83+0.00°
BLWR 8.75+0.01° 17.01+0.08% 1.85+0.02°
GWR 5.49+0.00° 3.01+0.00° 0.63+0.01°
BWRB 58.31+1.09° 27.70+1.38° 3.14+0.08¢
RWRB 84.25+0.52° 138.49+0.37° 5.24+0.35°
pran BLWB 164.70+0.512 434.56+4.602 27.84+0.24%
GWRB 46.92+0.38" 23.54+1.76° 4.03+0.13°

UBWR, RWR, BLWR and GWR mean brown waxy rice, red waxy rice, black waxy
rice and green waxy rice, respectively. BWRB, RWRB, BLWB and GWRB mean
brown waxy rice bran, red waxy rice bran, black waxy rice bran and gree waxy
rice bran, respectively.

?Data represents mean =SD.

Values with different superscripts in the same column are significantly different at
p<0.05 by Duncan’s multiple range test.
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Fig. 1-6. DPPH radical scavenging activity of brown and pigmented waxy rice flour

extracted by 80% EtOH at room temperature.

BWR, RWR, BLWR and GWR mean brown waxy rice, red waxy rice, black waxy
rice and green waxy rice, respectively.

Data represents mean=+SD.

Values with different superscripts in the same column are significantly different at
p<0.05 by Duncan’s multiple range test.
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Fig. 1-7. ABTs radical scavenging activity of brown and pigmented waxy rices
flour extracted by 80% EtOH at room temperature.

BWR, RWR, BLWR and GWR mean brown waxy rice, red waxy rice, black waxy
rice and green waxy rice, respectively.

Data represents mean=+SD.

Values with different superscripts in the same column are significantly different
at p<0.05 by Duncan’s multiple range test.
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Fig. 1-8. Reducing power of brown and pigmented waxy rices flour
extracted by 80% EtOH at room temperature.

BWR, RWR, BLWR and GWR mean brown waxy rice, red waxy rice, black
waxy rice and green waxy rice, respectively.

Data represents mean=+SD.

Values with different superscripts in the same column are significantly
different at p<0.05 by Duncan’s multiple range test.

) 273A AFAA d2AHE 54 R 2FA Y HF Ax 2= g
73R 24 54

7t EA, &4, %-91%2‘4—‘5—’@

AlHE =94, , B FAEAARE EAHE &% A= Table 1-119 YeERA S
o} Alg 9] Brixe E‘}‘iol 76, Z2Ao] 80, ¥o| 792 YElG1, JIEs AEE U
Ell = dextrose equivalent(DE)= E9io] 46.47, A o] 47.19, #o] 7} 93.900.=
o] AP HEo] M EeS & F UMD AEEE 2Ho] 588E M =
Al UEbaL, &9 5.700.2 7 9HA UEtEth gxs 2Ao] 1.34, Eo] 0.09%

ABE =9, 23, o TE2AS dotEr] f8 HPLCE ol&3te] DPE A4

_70_



A3 fructose HLS E9lo] 0.85, ZHHo] 0.77, Eo] 46.04=2 7} o] st
JoS & F AAJY. T3 F92 DP 1-3 Alole Jdo g FAEY J5S &
AN, 2HL DP 2-3Afele] o] Ao oF 60%E TS A& AT
AATH FE DP 5 o)lAe e 0.22%0]1, YR FE FE FAIES & F JAY

Table 1-11. Composition properties of starch syrup, grain syrup and honey

Starch syrup Grain syrup Honey
°Bx 76 80 79
DE 46.47 47.19 93.90
Specific
electrical 5.70 588 76.4
conductance
(us/cm)
pH 5.02 5.08 3.96
Color 0.0018 2.4552 0.2565
Discoloration
degree 0.0018 1.1119 0.1657
(720-420 nm)
Fructose 0.85 0.77 46.04
1 24.54 11.40 42.97
2 19.42 41.44 9.64
3 15.12 21.31 0.95
4 8.24 1.75 0.20
DP 5 6.79 4.88 (57) 0.22
[0)
(%) 6 4.40 3.88
7 1.65 1.68
8 1.81 1.22
9 1.63 1.62
101 15.56 10.04

. A%A exo we gadAe) F4 54
a A%A exo] we BAZA AT Iy
2oz dge Tt B xE 105 110, 115C2 283t Bogge] 2
A E Azxzste] 2 =R AzA 2= E 105C, 110C, 115C = 3}
= Fig. 1-9¢} it
105C o] A2A L Agate] HRd HABA L 77k BEshe] Yokoln How
29 HYE o] Yol E4S HATh ol A

AL

og
fuj

_7‘|_



<= W 33 o] 4ol BojA= EAS YERSIT.

110°C§ Alzd AHAE ARgst] Wyd 2FE S
zZheo] A F22AA Fe AEe UEhAaL, <t
AAE g Yeldth @ o zE &7t 28 FHES UE
ATt

15C = Alzd AHAE AR 2dA L 110CEY ¥ 93t FHiE e
o, YoM =E Gt g2HE et diliols dftelA W= oA &
om Azd Fi mel BojA= 54 Bt

105°C 110°C 115°C

Fig. 1-9. Shape of rice Gangjeong prepared with different making temperature of
binding syrup

b. BAZR =

2o Hee TPt Axd ARAE ol &dte] @
A3+ Table 1-12¢9F 2k} 105CE A|xH AZAE
HET 4328.25 g 2 JH AAl yErskal, 116C = Az
4o B=7t 8090.02 go & 7 FA UebEs A F Ak

B AR L exel wet Alzd ARAS DAl WS G vehion
Fo el 2l gleic
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Table 1-12. Textural properties of rice Gangjeong prepared with different making

temperature of binding syrup

Hardness Fracturability

105°C 4328.35+285.99¢ 17.01+0.95
110°C 6375.12+484.82° 17.02+0.34

115°C 8090.02+307.21° 16.76£0.48

B +RFEAL Wrd AT Fig 1-100] ek A%A Az &
Sof @AYl AR AT UEAT UAAA M2 SRS FL F 4R
& FoEE £E7 ATS FAT 5 YT UREe] £7 A|7ke] 15T A
25 ARAE Agstel MEY BRHe FEFEHC b A Yeha, 10
5CE Azd ARAS Afstel WA AoagAe) FEFEH0] A WAl U

0.8 -

06 -

04

0.2

0 12 24 36 48 60 72 (h)

Fig. 1-10. Water absorption of rice Gangjeong prepared with different making

temperature of binding syrup.

AR AFAY HF Ax =0 WE #eH7E 23= Table 1-133% 29k

_73_



=R Fisich ol
4 Assh fAE Ak B ANA FLH BAAELS 1150
FHHOE WAL, 105CE /b Al BrsAh olF Fi ¥

o
& B, WA HAHE Jehs BA4Ee MRS O 5 AT

Table 1-13. Sensory evaluation of rice Ganjeong prepared with different making

temperature of binding syrup

Appearan

ce Flavor Taste Texture
. . overall
Off- Delica Delic Swe . . L . .
.. Crunchi Moistn Stickin Chewi quality
shininess flav te ate etne
ness ess ess ness
or flavor taste ss
. 2.00+  7.00#1.1 6.00+0. 6.29+ . 6.86£1.0 6.43+1.1 586+1.0 6.14£0.9
105°C 5.86+1.57 N 5.71£1.50 )
0.58 5 82 1.11 7 3 7 0
. 200+  6.29+0.7 6.86+0. 6.29+ . 6.43:09 6.43+14  571x0.9  7.00+0.5
110°C 6.00+0.82 . 6.71£0.49 .
1.00 6 38 0.49 8 0 5 8
. 186+  6.00£0.5 7.43+0. 6.29+ 557+0.7 55714  6.29+1.8  7.57+0.7
115°C 6.57+0.98 7.86+0.38
0.69 8 98° 0.95 9 0 9 9?

o E9, 23, A", EHTE X A= v & 2FAY FH 54

a. BAARY TEFSE

e AFAE 9 A'e Ao Axsty HF Ax 255 10C= 3 C
o}, Bolo] EYERL2E 41 HF Ax 25F 90, 100, 110C 2 23t A=
& AAAE ol &3t wE AAA, A HAES A3 HFT Ax 2=E 90, 100,
110C = 22t Az AHAE o83ty e 2AH, o EfTReAE
A1 HAF Ax £=5 90, 100, 110C = DEste] A=z AAAE o] &t THE
2R FEFSES v Fig 1-1139 23

o3 EfdRerg Az ALAE Az AR FREIFEE BF F
Vb AEFSE BYon AFAY Ax 2571 110CA A M & FEFSS
Bt =33 A8og Heojzl AFAR Azt AAH FEFITES =9
Hlste] FEE7F w2 AEFE HoAow, 24A AR o)F FEFS S5 HE
AHAE ol &sta] Az BAFA vist wMEs &  AMY. =4 EFE=R
22 el ARAR AxI BAA FEFEEE 24 HYOE o]Fo
A AFAE Az B v FEe EA
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Fig. 1-11. Water absorption of rice Gangjeong prepared with different making
temperature of binding syrup.

b. AR Fx=g} B4
Zyzvo]l AR A RAPAPL o Table 1-149F 2tk =4z A
Z3 2FA CE olgste] e AFA] FE=7t 884223 g2 T w2
< Ht 2FA 243 BAQel AT Ax 2EE ITMEFE HA

Zbehes A¥e Ho BE AFAlA 110CelA M w2 #e B

ot
o ol [o

s
W)
P2 B bR fu

= -

BAAAR S By EFITRLAE 110CY HE 252 A%XT AFAES o] &3
A7FA o] 1744 mm=Z 7H4 =4 FAAREE &5, =43 g2 100C 9] =
=g Az ZAHAAE o83 Aol 1481 mm=E P wE] BARE &
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Table 1-14. Textural properties of rice Gangjeong prepared with different making

temperature of binding syrup

Hardness Fracturability
(8) (mm)

C 8842.23+142.80% 15.08+0.31%
ST90°C 4441.23+287.43° 16.48+0.452"¢
ST100°C 5734.40+256.08° 15.96+1.14°

ST110°C 6079.78+270.34¢ 17.44+0.20°
GS90°C 6951.90+217.85° 15.74+0.64°%

GS100°C 8246.57+807.96%° 14.81+0.35°

GS110°C 8660.19+334.16% 15.38+0.62°%
GT90°C 6134.61+706.54¢ 16.09+1.17°
GT100°C 6741.15+581.00° 16.78+0.53%"
GT110°C 7744.16+301.73° 15.98+1.37"d

1) C (starch syrup and sugar), ST (starch syrup and trehalose), GS (rice syrup and sugar) and GT
(rice sryup and trehalose).

ot BRAARS AZGEL e 71E= B}
FHA AFA R Azl BEAAS 39U FIES dFoE AAT 7zx HU}
A3t= v Table 1-15, 1-163} 23t} B3 A& z23 AFA 2 e 2
4 C =9, 24, #, Edd€rexe A vz Azxd 274 20RSHT, =9,
=, Ed¥@E e, H89 A& Azxd A4A 20RSHTSS 7s=& FA A<
I ztel= @l Cok 20RSHTSO| AA ARl 713 =7F =4 Yebstal, o+
M E e FAE AR Agdn.
9 Jzx B
2 20RSHTS®| 7|z2=7F ®3ter 1 tso=2 CE eyt o Edg=
A7t A ta @ 2A =47 WEo|th =3 AR A 143 wow ¢l
sl AztAle] FFol HAFEHIAY] W&ol ol ARV UERe AL 2
o 71E= HrhAE EdE gdo] ofyir] Wil ted 22 A3t yste
Aoz HAThH

oN
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Table 1-15. Sensory evaluation of rice Ganjeong prepared with different making

temperature of binding syrup

appearance flavor taste texture overfa I
quality
C 3.98+0.80 3.72+0.86 3.92+0.96 3.63+0.88 3.88+0.74

20RSHT 3.75+0.71 3.60+0.88 3.60+0.90 3.57+0.79 3.71+0.74

20RSHTS 3.88+0.80 3.85+0.81 3.86+0.83 3.78+0.84 3.89+0.73

1) C (starch syrup and sugar), 20RSHT(20% rice syrup, starch syrup, honey and trehalose)
and 20RSHTS(20% rice syrup, starch syrup, honey and 50% trehalose and 50% sugar).

Table 1-16. Sensory evaluation of Sesame ganjeong prepared with different making

temperature of binding syrup

appearance flavor taste texture overg I
quality
C 3.91+0.86 3.71+0.88 3.69+0.88 3.60+1.03 3.74+0.80

20RSHT 3.97£0.79 3.54+1.02 3.57+1.00 3.60+1.00 3.66+0.89

20RSHTS 3.91+0.82 3.68+0.94 3.57+0.88 3.72+£0.99 3.83+0.78

1) C (starch syrup and sugar), 20RSHT(20% rice syrup, starch syrup, honey and trehalose)
and 20RSHTS(20% rice syrup, starch syrup, honey and 50% trehalose and 50% sugar).

Q) 229 HE/lFGeTr T2 AFA 2 A 23 FHu] A A 9
=933, #54 54 W3l

7t. AFA 9 £83 54

a. AZA 9 dnty 5

T A=Y G Ve HAF_EE dUst Axd AFAY g &, pHY & &

3}= Table 1-179] YER AT}
Z7(OF 105C7HA 71EstR<S o

80.15° BxZ & dxAE0] 76.65-79.15° BxQl Aol vlste] 71 =of f2 Aol

%]: PR =1
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2 H(p<0.05), o= EHTEL 29 E‘rFJ} dutzr o7 MEro] 45% ATZ T Y|
o= AZtE A (Teramoto N &

o] Aol A9 AA=H ol =% JJr
ity Az o] pHaH-e Cl00% Cl05914] 5799} 5428 fojmoz 714
B Ao (p<0.05), Eolup Ao FA Aol wE
AF TFA71%L pHIF 4.5-7.09] E$7}F Hojok dttka
(Kang MJ¢} Shin JH 2012), AF&3 24

2R 4
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Table 1-17. General characteristics of brown rice gangjeong binders with different

sugar types and end temperatures

Discoloration

Moist Col 4 Specific
. 1) o oisture olor egree electrical
Binder pH Bx content (%) (420 nm)  (720-420 conductance
nm) (ns/cm)
5.79+0.01% ) . .
C100 ) 79.15+0.21 16.06+0.67 0.01+0.00 0.01£0.00° 15.18+0.128
C105 5.42+0.01° 80.15#0.07* 15.51+0.07%  0.00£0.00°  0.00+0.00° 15.23+0.018
77.20+0.14°
ST100 5.35+0.02° . 18.03+0.43%¢  0.01+0.00f 0.01+0.00' 9.51+0.02"
ST105 5.39+0.12° 76.65+0.35°  18.77+0.37°  0.00%0.00f 0.00+0.00" 9.77+0.00"
SHT100 4.98+0.01% 77.20+0.14° 18.37+0.05®  0.01+0.00'  0.01+0.00° 15.79+0.07
d
77.45+0.21¢
SHT105 4.99+0.00% | 17.4440.02°  0.00+£0.00°  0.00+0.00° 16.05+0.13"
10RSHT100 5.16+0.01° 77.55+0.21°  17.46+0.58°  0.19+0.00¢°  0.10+0.00¢ 83.98+0.06°
10RSHT105 4.97+40.04%  76.65+0.07° 18.04+0.04°™ 0.17+0.00°  0.10+0.00¢ 92.00+0.12¢
20RSHT100 5.03+0.04¢  76.75+0.21° 18.09+0.64® 0.33+0.00°  0.18+0.00° 170.10+0.14°
77.05+0.214
20RSHT105 5.00+0.01% . 18.18+0.26®*  0.32+0.01°  0.18+0.00° 169.75+0.07°
30RSHT100 4.92+0.01°  77.50+£0.14° 17.51+0.35° 0.50+0.01>  0.25+0.00? 221.35+0.21°
30RSHT105 4.96+0.01%  76.75+0.07° 17.69+0.07°°  0.47+£0.00>  0.25+0.00? 221.45+0.35°

Data represents mean+SD.
SHT (starch syrup, honey
20RSHT

1) C (starch syrup and sugar), ST (starch syrup and trehalose),
and trehalose), 10RSHT (10% (w/w, basis on starch syrup) rice syrup and SHT),
(20% rice syrup and SHT, and 30RSHT (30% rice syrup and SHT

2)Values with different superscripts in the same column are significantly different at p<0.05

by Duncan's multiple range test.

AA Y] FEFFS e HF2ENA 44 SAsRE W, 15.51-18.77%=2 7}
d HIFT2ZV woW foFoE 32 FEFFS HPYTHP0.05. Cl059A4



1551%9) FEFFS Beh) F50= 73 Bpom(p<n.05), Cl059 F9, 2.E
£ 105C = 7143 As 17.44%5 A 105C7HA] 7vE s A=A
7 Ee SRS Ush) td AFews FEIFC 9T FS FAY

rr

d 3
=A% A7 0% =, B9, ¥ EYI=
0C7kA] 7+g3dF 30RSHT100e14 0.50, 0.252 <A
(p<0.05). & =4 nlgdA A H7lFo] SIS FE
M= 010014 0.252 foHoz =713s s}
of B Mo o3 JFoE AAHAY = FERA
7t & A ARV AU R e s eSS g9l o}ME‘r
A7l A== Az B9 EfTzo~nts st 1003 105C7A 71E g
ST100¢} ST1057F Z+zF 9.519}F 9.77 us/cm® frolHo® 7ha e 2h9 By, %
A H7 o] 27142 Hrro] A} ko] 83.98-221.45 ys/cmE folH o=
7tk S BHATE0.05). durd oz miEAdte ot o]2AEEE ol
gFo] AFEYTFE ATEERTG = ZA4#E Yepdga Ryusdo
(Yang MH®} Kang YJ 2007). Zzu A7VFol SIS ARE #hol F7lske A
o & Hol A FEE ol2o] ¥ BY] WEoE AZEU

Ak
AEe] ML Bz FA L AFL v
=
Q=

rlo

e

bt
om U

b. 2XA 9 2= FFH & =4

FERAET HAIVIELEdd wE ARA L] =" FFOEH F =AHS 4
(DP)3k Z3t+= Table 1-18°] WEhilth. DE= d&4dnts 7|4 = OPOE] TEE Al

AS o F3o] A=E Yl H(Lee JE 5 2012), A2 DEZFS 51.54-56.81 H <
2 ANETY FoAH AtolE UERHATHPL0.05). Eo] H7HE Al&7F C100, C105,
ST1009} ST1057F 51.54-52.00Q16] H]3}e] 52.61-56.842 =& DE#S Horw, =
A FA7bgel S7tEY DERte]l FoH o g FS71stAthp0.05). =H 7ol et
DE%kol &7kt A2 &3t &<k, 2o g8 Aol AV|E9 HE ofd# o=
24§02 HafEo] BE A Ao Bol GRAE &AHA] WiEor Y4E
AtHLee JE 5 2012).

T 2A& HPLCE o] &3t EX4FHAL FTF=(DP, degree of polymerization)ol
1EQ 2~ FF3 22, DP2-9, DP10 o749 ©< 27t EA43te Uehdth
Bo g A x3F C100, C105901 4 21.08%, 21.13% = FFHoE & ZHE
S HYPa, E97 EYEZeA~E A %3 ST100, ST1057F 0.72%, 0.47%=

S ZTHEL A FHFS BATP.05). EI FFIex FHFE
C100, C105°01 A1 Zt2F 35.51%= Fold o g 7MY w2 &3 B AtHp<0.05). DP2-3
2 30GSHT100x 30GSHT1059 A4 2+ DP2+= 56.86%, DP32 9.63%% 74 ko
o Z2A AUVl EAESFE Fadte dFES Hof, C1009F Cl05904 Z+2F DP2&=
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12.56%, DP3& 7.81-7.95% %2 foldo=w 714 AL ko] B2 A tHp<0.05). DP4-8
Aboli= ST100, ST10501A fFej oz A B&HAT(P0.05), 714 HEF2=el w
2 zlolE= Qigith DP10 o149 %% ST1009F ST105014 8.40-8.41%% 714 we
oFo] A5 (p<0.05), BEGL FFEFA TE A WEEZQ A 9o L8
3 JiELOE =3E d2AE MRS gRlstAnh. AFA A DP Fel =

AEE = AL AFAE 7L v FY 2o M F IS To
7k ol <fs) %%‘— F2 BAHEHE /M 1EARE FHE 7 7] "EoeE A

9l tH(Vanhal 19} Blond G 1999).

=

jﬂrsﬂi_p

Table 1-18. Dextrose equivalent and degree of polymerization of binders with

different sugar types and end temperatures

Dextros DP (%)
Binde € | al
equiva u
rl) qent Fru ) 2 3 4 5 6 7 8 9 107
(DE)

C100 51.58+0.3 21.08+ 35,51+ 12.56+ 795+ 484+ 423+ 345+ 0.85+ 0.86+ 0.79+ 8.03%
787 0.00° 0.022 0.02! 0.008 0.00° 0.00° 0.00° 0.00° 0.00° 0.00° 0.05°
C105 52.00+0.3 21.13+ 35,51+ 12.56+ 7.81+ 485+ 423+ 345+ 0.85+ 0.86+ 0.79+ 7.97+
7te 0.00* 0.02% 0.00f 0.018 0.01° 0.00° 0.00° 0.00° 0.00° 0.00° 0.00%
ST100 51.65+0.3  0.72%0. 13.05+ 53.47+ 8.59+ 5.08+ 4.43+ 362+ 0.90+ 091+ 0.83t 8.41%
o' ooh 0.01°¢ 0.02° 0.01° 0.00* 0.00* 0.00* 0.00* 0.00* 0.00* 0.01%
ST105 51.54+0.5 0.47+0. 12.73+ 54.02+ 8.62+ 508+ 443+ 362+ 0.89+ 091+ 0.83+ 8.40%
48 00' 0.01°¢ 0.01¢ 0.02¢ 0.01% 0.01% 0.00" 0.00? 0.00% 0.00* 0.02%
SHT10 52.61+0.3 1.73+0. 13.29+ 53.96+ 8.23+ 4.82+ 419+ 3.42+ 0.85% 0.86+ 0.79+% 7.87+
0 0°f 03¢ 0.19" 0.39¢ 0.02°  0.03 0.03° 0.03 001> 001° 0.00 0.09¢
SHT10 54.39+0.5 1.76+0. 13.40+ 53.69+ 8.23+ 4.84+ 422+ 344+ 0.85+ 0.86+ 0.79+ 7.92+
5 7¢ 00°de 0.01° 0.00° 0.00" 0.01° 0.01° 0.00° 0.00° 0.00°° 0.00° 0.01
10GSH 53.41+0.5 1.77#0. 12.88+ 54.47+ 8.73+ 4.45+ 4.14+ 322+ 085+ 0.84+ 0.76+ 7.87+
T100 2de 00°¢ 0.01¢ 0.01¢ 0.00° 0.00¢ 0.00¢ 0.01°¢ 0.00° 0.00¢ 0.05° 0.01¢
10GSH 53.22+0.5 1.76+0. 12.76+ 54.69+ 8.71+ 440+ 4.05+ 3.27+ 0.85% 0.83+ 0.79+% 7.89+
T105 9¢ 004 0.00% 0.01¢ 0.01¢ 0.00°¢ 0.00°¢ 0.00¢ 0.00° 0.00¢ 0.00° 0.01¢
20GSH 54.31+0.2 1.75+£0. 12.11+ 5591+ 9.19+ 3.98+ 390+ 3.10+ 0.85+ 0.81+ 0.80+ 7.60%
T100 5ed 0Qcdef 0.01f 0.01° 0.00° 0.00f 0.00f 0.00f 0.00° 0.00° 0.00° 0.00°
20GSH 56.81+0.3 1.74+0. 12.12+ 55.95+ 9.18+% 3.98+ 3.89% 3.10+ 0.85% 0.81+ 0.79+% 7.59+
T105 57 00dfe 0.01f 0.03° 0.00° 0.00f 0.00f 0.01f 0.00° 0.00° 0.00° 0.01°
30GSH 55.84+0.3 1.73+0. 11.70+ 56.86+ 9.63+ 3.65+ 4.14+ 2.71+ 0.85% 0.83+ 0.86+% 7.03+
T100 1° ol 0.02°8 0.00* 0.01* 0.008 0.01¢ 0.008 0.00° 0.00¢ 0.00* 0.01f
30GSH 56.32+0.4 1.72+0. 11.74+ 56.86+ 9.63+ 3.64+ 417+ 268+ 0.85+ 0.83+ 086+ 7.00+
T105 120 008 0.008 0.01% 0.00* 0.008 0.00° 0.00" 0.00° 0.00¢ 0.00* 0.00f

Data represents mean=SD.

1) C (starch syrup and sugar), ST (starch syrup and trehalose), SHT (starch syrup, honey
and trehalose), 10RSHT (10% (w/w, basis on starch syrup) rice syrup and SHT), 20RSHT
(20% rice syrup and SHT, and 30RSHT (30% rice syrup and SHT

2)Values with different superscripts in the same column are significantly different
at p<0.05 by Duncan's multiple range test.
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scold ZAEen, 1 AsE Table 1-199 BT ARAY HEE
123.90-175.20 cPH{IZ C1000]4 175.20 cP2 FolHo=z 718 =komw,
10GSHT1059 4] 123.90 cPZ 7} Yo} {2 &<l Zo]E R FJTtHp<0.05). Park JSe}
Na HS 520099 @] m=w Are] 7A5is)t 255 dwst Askam, 13
B 9ol FaB4F FEr} Fad 1

i

=
sttt 239 HUlol /eSS HEVL
o] Hl3le] =H 1HE FHo] ¢ =
27 7kd HAFe=7F 106Ce A¢
140.00-175.20 cPETF T % & Ho] &80
F A=, APATfol| w24 i =
FETF] 10% o B%s w Ao E 1FE FFo] wo}
Wb &g tHKim BS 5 1995). o] =
REe ASZ A7ZFH AL

=

_—

Table 1-19. Viscosity of various binders with different sugar types and end

temperatures
Binder" Vizgl(;;ity
C100 175.20+3.39*
C105 163.20+2.26°
ST100 146.40+1.13°
ST105 140.00+1.13°
SHT100 159.00+1.41°
SHT105 131.60+0.57"
10GSHT100 140.80+2.26"
10GSHT105 123.90+1.27'
20GSHT100 141.55+1.20"
20GSHT105 135.05+1.348"
30GSHT100 152.80+1.13¢
30GSHT105 136.00+2.26°

Data represents mean=SD.

1) C (starch syrup and sugar), ST (starch syrup and trehalose), SHT (starch syrup, honey
and trehalose), 10RSHT (10% (w/w, basis on starch syrup) rice syrup and SHT), 20RSHT
(20% rice syrup and SHT, and 30RSHT (30% rice syrup and SHT

2)Values with different superscripts in the same column are significantly different
at p<0.05 by Duncan's multiple range test.
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) AFAY FAEA
ZEn AR g% EA
AzA o] G2 HFrIEesod wE AakAo mE Zdu Ao =HA
EXe Table 1-203} #Zskth. Zdn QA el AxE 30RSHT10591A4 6.51 kgo &
fFol& oz 7 =9431(p<0.05), SHT105¢F C1059] 7% #dvn] AAAe] A== 7+
7k 6.13 kgt 579 kg2 ooz dads & 4 AUt o]o] uHia] SHT100<}
10GSHT100¢] A=+ z+zh 313 kg¢} 3.33 kg2 ooz 7ba okth(p<0.05). =
FERAEY 7 HFRXEE 100C HEAS 9 ARZAH e F =7} 3.13-5.71 kg& 7}
d HFEE 106C=E A|x3 A 4.54-6.51 kgoll vl Feldo=m v ks
HoJ(p<0.05) AzA 9] 7ME HF2E7F AR AEd dEFgFs & % Ae &<l
& 4 ARk BARAPS =43 A3}, 10RSHT1003+ 10RSHT1057F 242+ 17.83 mm
o} 17.93 mm= RAFAo] 7 =A FARE AT & AU, 2HO HIIEFo
744 -8 30RSHT100$}, 30RSHT1057}F 17.48 mm, 17.76 mm=z 1 thS-9] A HA
< e As FAATHP.05). E4H EYTEE AT HIEgE ST100 1547
mmoll A, 9, ¥, EdIdze~E 718 SHT100S 15.94 mm, &9, &, Ed=z
of 24 20%= F7}3 20GSHT100-2 15.50 mmoll Al Yeh} EAZ o] 744 =

9’.:‘

L S%
e ¢ F UAATHPK.05). AEsEs vtz 22 24 AFAE THE HFLE
£ 100C=E A=x3 Aol 1547-17.48 mm=E, 105CE HIT2E=E Azxd HA
16.67-17.93 mm=Z FoH o2 v Wy EARE & F 9o(p<0.05), 100CE 71<¥
HAT2ZER A= AHAE AHEste] Alxstd ZEn SiGA ] Aol © Eo
Fe & g A+

Table 1-20. Textural properties of brown waxy rice yeotgangjeong mixed with

binders with different sugar types and end temperatures

. Hardness Fracturability
Binder"
(kg) (mm)
C100 4.33+0.299 16.50+0.22°
C105 5.79+0.21° 16.87+0.474
ST100 4.49+0.22¢ 15.47+0.48"
ST105 4.54+0.28¢ 16.67+0.46%
SHT100 3.13+0.11° 15.94+0.14"
SHT105 6.13+0.27 17.21£0.70°
10GSHT100 3.33+0.23¢ 17.83+0.23°
10GSHT105 5.35+0.22° 17.93+0.12°
20GSHT100 5.46+0.18" 15.50+0.11"
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20GSHT105 5.56+0.29" 17.01+0.47°%
30GSHT100 5.714+0.42% 17.48+0.22%*

30GSHT105 6.51+0.16 17.76+0.22%

Data represents mean=SD.

1) C (starch syrup and sugar), ST (starch syrup and trehalose), SHT (starch syrup, honey
and trehalose), 10RSHT (10% (w/w, basis on starch syrup) rice syrup and SHT), 20RSHT
(20% rice syrup and SHT, and 30RSHT (30% rice syrup and SHT

2)Values with different superscripts in the same column are significantly different
at p<0.05 by Duncan's multiple range test.

b. &dr AZA Y FEFEE
23] ARALS ANEE 100%] dA A oA 1, 3, 5, 12, 24, 48, 72/ 7+ =
b A& o FANSE ZAHstd B FEFEEE AT Ad¥= Fg

1-12¢] VFERASIT, Azko] Aol wheh F7bshe
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BEAeh Ada iAo bAsiAlE AHEET I AT weEbA ARA 9
A ol AHEE EfT@Ees BHEHo Eof AAAY FREFTY STk B
F Zo® AAHAY 7MY HF2EE 105CZ Ax3 AFAZS A8
+ | SAAY] FREFEE B $E AFE B o EFTEL
ARAE 105C7HA 7hEste] AHEatA Z7I3E A% Al A3A Y &
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Fig. 1-12. Water absorption of brown waxy rice yeotgangjeong mixed with various
binders with different sugar types and end temperatures.

Binders are represented: C (starch syrup and sugar), ST (starch syrup and trehalose), SHT
(starch syrup, honey and trehalose), 10RSHT (10% (w/w, basis on starch syrup) rice syrup
and SHT), 20RSHT (20% rice syrup and SHT, and 30RSHT (30% rice syrup and SHT) with
heating end temperatures 100 and 105°C, respectively.

c. F3dn ARAY AFFH 54

AzA e & 24 HIVIARE wWE ZAR QAR &7, olFH, 14T
&, A4S B aul, gdwg, £5%, 2% st #5537 A3 Table 1-21
I Z2Uth. #FHIbelA C100# C1057F & AZAE AHET AR w@uto] 742zt
622 foldoz s =ekow, SHTI057} 452 wuto]l 713 YAl Hris o

(p<0.05). Z3r GAZAY gdagde RE AFoA 57-7.0 B2 EAZCE A}
StA =71ar ey, SHT100, 20RSHT1008] ©@+gte] 459 4302 fojxo=z
7P A F7EE I THpK0.05). B =443 #AIgle]l 100CE 7HEs AFAR Az
H Zdn AL 48-7.00F 106C=E 7FE3s d74A 38-6.7ET § =3t
HrEeldg. #2419 23 2993 A"go g Alzx" Cl003 Cl05¢] 7.03 6.8% 74
LAAATG =701, 30RSHT105¢] 3.00.2 FoAH oz 713 #£A3 AR gy
% 718t A tH(p<0.05).
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Table 1-21. Sensory evaluation of brown waxy rice yeotgangjeong mixed with
binders with different sugar types and end temperatures

Bind Appearance Flavor Taste Texture
maer
1) . . . .
gloss off-fla delicate delicate  sweetnes crunchines moistnes stickiness
vor flavor taste s s s
C100 6.2+1.5 1.8£0.4 7.0+1.3 6.0£0.9 6.2+1.28% 7.0+1.17 7.0+1.1% 7.0+£0.6%
C105 6.2+0.8 2.0+1.1 6.5+0.7 6.8+0.4 6.2+0.4% 6.8+0.4% 6.7+0.8%° 6.8+1.0°
ST100 4.2+0.8 2.8+1.0 5.5+1.4 52+1.0 5.2+1.2%%° 5.8+0.8%° 4.8+1.3" 53+1.2°
ST105 5.3+0.8 2.8+1.0 5.8+1.2 5.5+0.6 5.3+1.2%° 6.3+0.5% 5.0+1.4%> 4.5+0.8"
SHT100 4.8+1.2 2.5+0.6 5.8+1.2 5.7+1.9 4.5+ 3¢ 45+2.0° 5.7+1.6%% 4.7+1.8
SHT105 5.0+1.3 2.7+1.2 5.7+2.4 6.7£1.6 3.3+1.5° 7.2+1.3% 3.8+1.9° 3.2+1.6%
10GSHT1
00 52415 2.5+0.6 6.5+1.5 5.5%1.2 4.8+2.2%° 6.3+1.6 4.7+1.2" 3.5+1.5%
10GSHT1 )
05 6.0+£0.9 1.8+0.8 5.7+1.0 6.2+1.5 4.0+1.4% 7.0£0.6% 4.2+1.2¢ 3.2+0.4%
20GSHT1 o . . e
00 5.5+0.6 2.3+x1.5 5.8+1.2 4.7+1.5 4.8+1.0™ 4.3+1.8 5.2+1.8% 4.2+0.8°%
20GSHT1 . , ‘ e
05 7.2+1.9 2.8+1.2 6.2+2.1 5.3+2.3 5.2+1.2%"¢ 6.8+1.97 4.2+1.5° 4.0£0.97°%
30GSHT1
00 5.2+1.9 2.0+0.6 5.8+2.6 5.3+2.3 4.7+1.4%% 5.741.4%° 5.2+2.3%¢ 4.8+1.0%
30GSHT1
05 5.7+2.7 2.3+x1.5 4.8+2.3 5.3+2.0 4.7+0.8% 6.8+£1.2° 4.7+2.2™ 3.0£1.1°

Data represents mean=SD.

1) C (starch syrup and sugar), ST (starch syrup and trehalose), SHT (starch syrup, honey
and trehalose), 10RSHT (10% (w/w, basis on starch syrup) rice syrup and SHT), 20RSHT
(20% rice syrup and SHT, and 30RSHT (30% rice syrup and SHT

2)Values with different superscripts in the same column are significantly different

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

W) A7ZA 459 <138t §4, 7Is A& R i vitro 7154 B7}

7k Ad 24

=
(crude lipids) $+&F& 32~54%=, 34kl ol F=3 Ad aFo] YT oA
ik FEH AW oj9folx FrI&udl v dEEe BT Edst=dA 719

Glasg
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Table 1-22. Lipid contents(%) of sesame seeds, pine nuts, and walnuts by Folch
method and hexane extraction

. Sesame seeds Pine nuts
Ectraction
. . Walnuts
method White Golden Black White Golden
Folch
20.22+2.81 19.47+4.83 17.56+0.92 17.56+0.93 17.56+0.94 17.56+0.95
method
hexane
35.82+5.53 34.37+4.42 32.31+3.37 53.83+4.26 45.22+2.63 51.31+5.72
extraction

E3F Folch ol ofsf F&3 3, =70, A3, &3 Uz, &5 FAWA
Al F-z27442 Table 1-239F 2t 3, =7, AA7, B3k, A3, 559 94X

2L tfFE triacyglycerol (TAGE T4 = 2™ (78~85%), diacylglycerol (DAG)7}
1 HE oAtk (8~15%). Esterified sterylglycoside7} @A %-d o] tfiES 22549
al (87~99%), AR 2 phsophatidylcholine (PC; 57~76%),
phosphatidylethanolamine (PE; 23~42%), phosphatidylinositol (PI; <3%)& T4 =] 2l
ATt

Table 1-23. Lipid class composition of sesame seeds, pine nuts, and walnuts

Clas Sesame seeds Pine nut
Subclass Walnuts
S White Golden Black White Golden
Tria%ﬁg)ceml 82.17+048 78.93+126 78.12+0.74 80.88+0.60 82.65+0.52 85.42+1.32
Neu  Free fatty acid 1194054 4514019  155+0.41  9.42+0.40  7.52+0.12  2.80+0.36
tral (FFA)
P Diacvigycerol 14434035 13865090 1723019 8682005 9.18+0.44  1143£0.77
Mono?h‘j[ﬁgl)ycem 2214030 2774048  3.1040.25 1.05+0.25  0.66+0.04  0.37+0.18
Esterified 93.21+0.71 88.63+0.25 87.69+1.09 97.14+0.47 97.7240.13 98.88+0.16
Sterylglycoside(ES)
Monogalactosyl
Glyc diacylglycerol 416021  6.77+024  7.06+1.18 0.64+0.18  0.29+0.06  0.06+0.03
o (MGDG)
Digalactosyl
lipid diacylglycerol 090+0.13  1.82+0.15  1.86+0.51  059+0.01  0.61+0.04  0.14+0.01
< (DGDG)
Sterylglycoside (SE)  0.12+0.05 0.2140.04  0.16+0.04 n.d? n.d n.d
Cerebroside (CB)  0.11£0.05  0.07£0.03  0.03+0.01  1.39+0.12  1.24%0.19  0.72+0.04
Sulfolipid 15140.34  2.51£0.31  3.21£0.87 0.1540.04  0.15:0.04  0.200.11
Pho Phosphatidyl 93.4242.22  30.24+1.82 30.83+0.66 40.20+0.03 41.41+1.24 32.52+2.31
sph ethanolamine (PE)
o Phosphatidyl 76.30+2.42  69.29+1.87 68.58+0.74 58.41+0.38 57.00+0.71 65.29+1.61
choline (PC)
lipid ;
P! Phosphatidyl 0.28+039  048+0.13  0.60+0.08 1394035 160+052  2.20+0.71

S

inositol (PI)

U not detected
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1,]._ x] Hc]'}‘]‘ 5&_}\-1

A, A, AR, &3k, 0z, SFole SdAt, deEddt 5 BRI &
Fol wg- wkow, FAde St gEaate] 44 40% A== vmeEA &
glseate] i el FiEol AL

FE AT (Table 1- 24) 23 FFo=
060%), E3) 5= ou7}-3 Ahakel

Table 1-24. Fatty acid composition (relative %) of sesame seeds, pine nuts, and

walnuts
Palmitic Palmitolei Steraic . . Linoleic v-Linoleni Linolenic Arachidic
. . . Oleic acid . . X .
acid c acid acid acid c acid acid acid
white 8901 0250000 5.49:0.08  42.08+015 aLes+015  059:0.00 OO0 0692002
Sesa Golde  8.28+0.0 0.33+0.0
me ! 2800 0925:004 5984000 42.22+0.04 41624002  0.61x001 3300 9752001
seeds
Black 9'5450'0 029+0.07 550+0.00 39.7240.21  43.31£0.35  0.64+0.04 0'281”'0 0.7240.03
White 5‘87,;0‘1 nd 2.66£0.01  30.44+0.00 60.33+0.16 nd 0'2750'0 0.43+0.00
Pine
nuts
Golde  5.800.1 nd 2.94+0.17  30.00£0.13  60.38+0.24 nd 04001 0 ag10.1
Walnuts o480 nd 3.9240.15  16.1540.02  65.6040.55 nd 88500 n.a?

U not detected

e. 43t WA AR
W, B2, A, sk B3, BRlE ExsE, Fds, ol AHREe

5 AshiA 2ol nud SFgEEC FRAYCH I A g 3
o

ol &

o7} ey EIFHE FEFo] wi¢ Edoh (Table 1-25). EAHEL 53] Aol
ol gFEdeH, M} SFd= At ERFHEC], Hole ¢ EINHE T
o] EUTE FAle Mo mE EIHE FF Aolrf IA fkor} FAte] ]3|
Wako] EFHE o] =t ZEvE FFS TFAA E3hon HA Fole
AAMNA ZvE ol = ol HAAMe AdEAHHAA HIZH AL
2 AREY. AA e tEAohT e 713.12+16.36 mg/kgel At FA A=
gl ado] AZHJoH FFA 5 2 FFoE AEZHJUL AAMAA 7}
AL FFEs Uit 7EHEoEw AAME AQdstie v AEE A
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HAow, FHRIRTE WE 7h2d o] E3hTh

e

Table 1-25 . Antioxidant contents (mg/kg) of sesame seeds, pine nuts, and walnuts

Sesame seeds Pine nuts
Walnuts
White Golden Black White Golden
o- 43.75+1.22 37.59+0.89 14.33+1.21 1472.09+87.23 582.07+0.93 28.14+2.26
Y- 629.13+13.66 849.04+10.63 789.55+7.24 989.59+29.53 345.88+20.28 402.46+16.13
Tocop
herols
6- 27.20+£0.07 37.04+£1.07 15.11+£0.02 167.56+19.56 529.33+131.86 134.40+11.74
Total 700.08+14.82 923.66+12.60 818.99+6.05 2629.23+97.20 1457.28+153.07 565.00+30.14
Polyphenols 548.56+28.05 347.02+17.08 1215.59+51.93 320.38+37.13 331.03+27.72 14187.65+722.41
sesa
. 48350.94+1477.60 104648.04+79.62 16412.67+768.76 n.d n.d n.d
min
Ligna sesa 4
. 0300.57+1002.04 46656.13+24.21 21146.87+634.27 n.d n.d n.d
ns molin
Total 88651.50+2479.64 151304.16+55.42 37559.55+1403.03 n.d n.d n.d
B-car
2.05£0.54 1.31+0.10 4.85+0.28 2.05+0.54 1.31+0.10 2.32+0.11
otene
Carot Lutei
) 0.26+0.00 0.42+0.00 0.46+0.00 0.26+0.00 0.42+0.00 n.d
enoids n
Total 2.31£0.5 1.730.11 5.31£0.28 2.31£0.54 1.73+0.11 2.32+0.11

2. Agd 43 A4

A, Ba7, AAAN, BA, F3, EFE 60ColA AAstAswe] FirsEgk
(peroxide value, POV), &<o]Z4Hconjugated dienoic acid, CDA) %k, oFUAIHZk
(0 -anisidine value, p-AV)> 247} Figure 1-13, 1-14, 1-15¢ 2ot A, =7, 2
A, Wz F2 59 A Hd POVeE Z+zh 1.35, 0.85, 0.80, 2.34, 1.05, 7.89
meq/kgo @ 2 o]lZ Holxi= @rgon} 18U AR T zbzh 319, 1.94, 2.44,
100.89, 6.54, 28.59 meq/kgO. & WAbo| A HASEZEY F FUHE KA

w3k A, e, AR, B3, G, S5 9

20.48, 9.13, 9.00, 7.13, 4.07%°]R o™ 18Y A F=
23.72, 14.84% = A 3 E-ZET vlRl7ER] 2wl Zlof) A
A, G0, AR, B3, F3, TFY A A p-
2.07, 1.20, 1.362.2 & Zo|E Ho|x &= &gkor} 18¢
5.58, 11.80, 2.67, 13.63o.2 WA} T FAA & F7

2 AAE2REH ZA Azl AL F A5 F WAke] Agd ks kAol TR

=
<
rlr

N

‘I_.

1_.
—
o
[\3
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I~
~
—
o
o
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Fig. 1-13. Peroxide values of sesame seeds, pine nuts, and walnuts during storage
at 60°C in the dark

ZH2E cpA

Conjugated dienoicacid value{%)

o 2 4 6 a8 10 12 14 ie 18 20
Oxidation time (d)
e \White secame seeds ==fl=Black sesame seeds  ==b=Golden sesame seeds

i W RitE pine nut —==Golden pine nut —g—=Wainuts

Fig. 1-14. Conjugated dienoic acid values of sesame seeds, pine nuts, and walnuts

during storage at 60°C in the dark
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= hite pine nut === Golden pine nut =W alnuts

Fig. 1-15. p-Anisidine values of sesame seeds, pine nuts, and walnuts during
storage at 60°C in the dark

k., AR 459 AR F 48k BA Ao W

2, B, AA, WA, A, TFE 60CAA AAsES weo ExHE §
ZF2 Figurel-169} o] 745t olE Y89 AR 5 EFHEY #3lE EAT
A, F2A, AR, WA, FA, 55 EIRE = ﬁwta ZbzF 700.1, 923.7,
819.0, 2,629.3, 1,457.3, 565.0 mg/kgell ot 1 y

454.3, 816.3, 376.9 mg/kgol T 189 Hoto] EmwE
oA =Skl Zjell A YTt (Table 1-26).
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Fig. 1-16. Tocopherol contents of sesame seeds, pine nuts, and walnuts during

storage at 60°C in the dark
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Table 1-26. Rate constants for degradation of tocopherols in sesame seeds, pine
nuts, and walnuts during storage at 60°C in the dark

Regression parameter”

Sample Tocopherol " 5 7
- 0.005 96.21 0.3644
White y- 0.002 99.44 0.9421
5 - 0.002 92.71 0.0402
Total 0.002 99.00 0.8424
o - 0.006 99.81 0.9800
Sesame Golden y- 0.010 99.34 0.9741
seeds 5- 0.005 104.51 0.4269
Total 0.010 99.57 0.9756
o- 8E-00 108.30 0.0010
- 9E-04 98.63 0.0388
Y
Black 5- 0.001 98.36 0.0971
Total 1E-03 98.83 0.0442
«- 0.099 59.94 0.8270
. - 0.061 59.68 0.6512
Y
White 5- 0.123 110.61 0.9769
Pine nuts Total 0.084 62.64 0.8059
«- 0.010 97.81 0.8934
- 0.003 102.41 0.0612
Y
Golden 5 - 0.150 101.08 0.9335
Total 0.028 92.589 0.9303
«- 0.054 106.89 0.9566
- 0.021 100.86 0.9124
Y
Walnuts 5- 0.021 107.76 0.8859
Total 0.022 102.74 0.9382
U Estimated by regression assuming 1st-order kinetics, In ((AJ[A4]0) = —k X time

(d), where [A] and [A]0 are the concentrations of tocopherols (mg/kg) at time ¢
and 0, respectively. 7 = determination coefficient,

2, B3I, AN, 9A, F3k, SFE 60C oA HA3eH S we
g2 Figure 1-179 o] #Asdte olE 959 AR T ZLds
ok A, I, AR, WA, G2, 55 ZEds F3FS 2h7) 548.6, 347.0,
1,215.6, 320.4, 331.0, 14,187.7 mg/kgel 1< }

836.0, 2.72, 47.6, 10,434.3 mg/kgS. 2 ZFAdtith 18 w¢to] Hgdls £ &=
+ Table 1-273} Zo] Wizt A 714 w9k, ZE|vls &3l S5 Watol|A] 71

woka AANG oA et
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Z ™S8 polyphenol
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Fig. 1-17. Polyphenol contents of sesame seeds, pine nuts, and walnuts during
storage at 60°C in the dark

Table 1-27. Rate constants for degradation of polyphenols in sesame seeds, pine
nuts, and walnuts during storage at 60°C in the dark

. Sesame seeds Pine nut
Regression
1) . . Walnuts

parameter White Golden Black White Golden

a 0.077 0.066 0.016 0.240 0.104 0.016

b 85.82 105.4 90.86 2316 98,51 98.30

7 0.9604 0.9551 0.7770 0.8013 0.8932 0.9749

U Estimated by regression assuming lst-order kinetics, In ([AWAI0) = —k X time

(d), where [A] and [A4]0 are the concentrations of polyphenols (mg/kg) at time ¢
and 0, respectively. 7 = determination coefficient,

2, 32, AANE 60T oA AAsE S weo g1 5 Figure 1-183
Zo] & WslE Ho|x] &gt F, A, I, AR g FEF 47
88,651, 151,304, 37,559 mg/kg, 18 A= & 717} 80,296, 148,561, 37,770 mg/kgo.
2 fog HslE HolA Z4Th
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Fig. 1-18. Lignan contents of sesame seeds during storage at 60°C in the dark

vl 712 989 in vitro 754
N AZRE A H 2, a4, A3, &5, 28 HA &
Bs FEE F£858

(Table 1-28).

Table 1-28. Yield of ethanol extracts of roasted sesame seeds, pine nuts, and
roasted walnuts

Roasted sesame seeds

. White Pine nut Roasted
White Golden Black walnuts
3.78+0.05 3.13+1.14 3.37+1.05 2.60+1.04 3.10+0.19
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a. in vitro ¥4+3l &4

AZAR AxE AT F& A, F54, AR, 5, 28 FA &2 WA 9
g3 FEE9 DPPH #dZd &AEARLS 247 677, 752, 755, 76.8, 57.2%=
reference¢l o}~z B ALY 62~84%% WAL o)z &A o] b gttt (Fig.
1-19).
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JI000
2000
1008 |
00D
Golbden Black

White

DPPH crlical szevupn gty 1%

White
Sesame sesds Walnuts Fine nut

Roasted Unroasted |Ascorbic acid
[reference)

Fig. 1-19. DPPH radical scavenging activity (%) of 80% ethanol extracts (1,000
mg/kg) of roasted sesame seeds and walnuts and unroasted pine nuts

B3e 59 dYdEe reference?] ofx~z3 B 4] 158, 17.4, 18.2, 29.6, 11.3% =
wako] gt o] 7 vkt (Fig. 1-20).

E oud &7 2430 ddHo JUR 713 dse] dqtst 24

A o
] —
e 557F wgon wWzte] 7bg it

rlo
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Fig. 1-20. Reducing power (Abs at 700 nm) of 80% ethanol extracts (1,000 mg/kg)
of roasted sesame seeds and walnuts and unroasted pine nuts

b. in vitro ¥FF A
MAA 45 £e A, 3, A3, £F2 e FE2E52 LPS @5 A g
7(98.94%)°l ¥®]3] nitric oxide (NO)%Fo] 7”\3}04 YA 40, 78.17, 60.28%

[$2]
—
N
0
=
o~

42 % 340 ee ¢ 4 9
ATHFig. 1-2D. Lok BA we WA LPS BE AeEH sl £8 o
S nolA e WGEME W FTEC BUF WS LA YU weA
FABRe BB FUS A Be BTN R BUT

White holen Black White
Sesame seeds Walnnts Pine not
Foasted Toroasted |LPS ¢reference)
Gam gpon g araples

Fig. 1-21. NO concentrations of 80% ethanol extracts (1,000 mg/kg) of roasted

sesame seeds and walnuts and unroasted pine nuts
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©) AR olgst 54, 7I's A& R in vitro 7154

7 AEd =24
Folch ¥ =+ 4t FEHol| o 7MAAY Ad F&Fe
n}<} 7E-‘]:O] ZYZy 17.56%, 30~33%=, AAako] o3 F=3SF A uka sksko] Zdt} 9]

[¢]
FHE AW ool E f71gule] HE HEEL BE EF

i
=
A
et

@
>
4o

Table 1-29. Lipid contents(%) of sesame gangjeong (SG) with different sugar syrup?

Method SG 1 SG 2 SG 3
Folch method 17.56+0.96 17.56+£0.97 17.56+0.98
Hexane extraction 32.79+2.51 31.47+1.65 30.86+2.83

V'SG 1; starch syrup+sugar+water = 58.23:34.14:7.63, SG 2; honey+jocheong+starch
syrup+trehalose+water = 2.91:11.65:43.76:34.14:7.63, SG 3, honey+jocheong+starch
syrup+trehalose+sugar+water = 2.91:11.65:43.67:17.07:17.07:7.63)

=3+ Folch ol 46]] 2% 74 FANAY AREAL Table 1-303% 2th.
AR FRAATAL A5 FASH EE TAGE FAH U2 (~89%), DAGZ}F
I FHE oAtk (9%). E57} FALA ] REE AA AL (91~99%), AARH S
T2 PC (57~65%), PE (32~42%)2 A= o] 959 FAS =4S BT
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Table 1-30. Lipid class composition

of sesame gangjeong (SG) with

different sugar

syrup?
Sesame gangjeong
Class Subclass
SG 1 SG 2 SG 3
Triacylglycerol (TAG) 88.95+£0.53? 89.04+0.05% 89.16+£0.58?
Free fatty acid (FFA) 1.78+0.17°2 1.62+0.01° 1.66+0.11°
Neutral lipids
Diacylglycerol (DAG) 9.04+0.35% 9.12+£0.077 8.96+0.46°
Monoacylglycerol (MAG) 0.24+0.02° 0.23+0.03% 0.23+0.01°
Esterified Sterylglycoside a a a
(ES) 91.03+6.43 95.95+0.16 98.55+0.01
Monogalactosyl a a b
dincsglraral (MBDG) 1.85+0.39 1.79+0.28 0.47£0.04
Gl - Digalactosyl b a c
yeo dincylarrore) (DGDG) 0.56+0.02 0.81+0.12 0.31+0.04
lipids
Sterylglycoside (SE) 0.06+0.01a" 0.11+0.04° 0.01+0.00°
Cerebroside  (CB) 0.31+£0.072 0.29+0.032 0.09+0.00P°
Sulfolipid 1.21+0.13° 1.06+0.02° 0.58+0.09°
Phosphatidy ERanclamine 4020003 41.41%1.24°  32.5242.31°
Phospho-
Phosphatidyl ~ choline (PC) ~ 58.41+0.38" 57.00+0.71° 65.29+1.61°
lipids
Phosphatidyl  inositol (PI) 1.39+0.35% 1.60+0.52% 2.20+0.712

Y SG 1; starch syrup+sugar+water =
syrup+trehalose+water =

syrup+trehalose+sugar+water = 2.91:11.65:43.67:17.07:17.07:7.63)

o Ak =274

X3 Ak FFol =& A, 3t
2ol &#At (27~29%),

2= FA 5o (Table 1-31) A7l &

g =4k (54~55%), =
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58.23:34.14:7.63, SG 2; honey+jocheong+starch
2.91:11.65:43.76:34.14:7.63, SG 3 honey+jocheong+starch



Table 1-31. Fatty acid composition (relative %) of sesame gangjeong (SG) with
different sugar syrup"

C16:0 C18:0 C18:1 C18:2 C18:3 C20:0
SG I 6.89+0.05 4.58+0.09 28.66+0.05 54.32+0.13 5.17+0.29  0.38+0.02
SG 2 7.09+£0.10  4.55+0.11 27.48+0.34 55.12+0.24 5.38+0.34 0.37+£0.02
SG 3 7.21£0.29  4.50+0.02 27.27+0.61 55.30£0.77 5.34+0.17  0.38+0.02

Y SG 1; starch syrup+sugar+water = 58.23:34.14:7.63, SG 2: honey+jocheong+starch

syrup+trehalose+water = 2.91:11.65:43.76:34.14:7.63, SG 3 honey+jocheong+starch
syrup+trehalose+sugar+water = 2.91:11.65:43.67:17.07:17.07:7.63)

o 4% g 4R

AR E Qg

N

=59l N, =7, AR, AR, A 571 T3 EIHE
(76~84 mg/kg), =<|H (>2,000 mg/kg), #1H60~65 mg/kg), 7}ZE|xo]=(~0.2
mg/kg) & APsA se=EEo] FFEHJ e (Table 1-32), Y& 9= t=EA &7
Az stg=9 ol w3, ol FYdls dEe] W 3" 3F014,000
mg/kgel A BIZHE Ao g2 AsHET. AHEH TAIH mE A 4bst WUAA g
g TS AFHA FU

=

=+
| =

Table 1-32. Antioxidant contents (mg/kg) of sesame gangjeong(SG) with different
sugar syrup!

Tocopherols Polyphenols Lignans Carotenoids
SG 1 78.56+5.26 2292.37+£206.52 64.89+6.57 0.20+0.06%
SG 2 84.19+8.58 2078.32+171.77 63.97+6.90 0.20+0.03%
SG 3 76.56+14.46 2448.53+163.02 60.74+6.50 0.22+0.10%

D' SG 1; starch syrup+sugar+water = 58.23:34.14:7.63, SG 2; honey+jocheong+starch
syrup+trehalose+water = 2.91:11.65:43.76:34.14:7.63, SG 3 honey+jocheong+starch
syrup+trehalose+sugar+water = 2.91:11.65:43.67:17.07:17.07:7.63)

ok

Al
T

} 2 2k3) QEAA

60C ol A A AstA-S wje] POV, CDA F, p-AVE  Figure 1-22¢} 2t}
3] A& A POV zHZ} 9.84, 6.36, 6.64 meq/kgel oLt AF = =7}
A & Z47; 38.35, 70.26, 51.41 meq/kgl 2 &, =%, E4, EY TR,
55 GAHOE ARESE 2 29 POVZE 7HE &3tk
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3 7bzb 321.98, 27.79, 19.18%=Z POVS} mzrix 2 &, %4, B9, Egdz~ &
o TH=EE BAHLE AT A 2004 7HE =UdTh
w3 p-AVE Z3A 1, 2, 3904 xv;; A 27+ 1.69,1.55, 1.62 © 7
S 747y 447, 554, 5212 &, =4, E9, EHTZx, E9 L%L%—% FAHOoZ
A&FE A 20014 =gk

2 A GAH Aol HUbE 7FAo] Awro] HIIEHZA Lk Al H
ﬂ A 4bslrp grol b Akl whR|of] gk WAl HE JEo] e
FAISEATE olddl tigh A A7 e Reg Hlth

E
T

100 A0
= : T Sesame seeds gangjeonc
%0 I Sesame seeds gangreong % gang) 9
L 230 T
=50 ; - -
ﬁ § 0
= =
240 i
.E =}
EEO 10
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S 0 1 1 1
L . Oxidation time (d)
Oxcicdlation time (ch
—4—551 552 —&s5G3 —W-551 k552 563
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T
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3
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Oxiclation time ()
—W-5G1 —ksG2 —SG3

Fig. 1-22. Peroxide, conjugtaed dienoic acid, and p-anisidine values of sesame
gangjeong (SG) with different sugar syrup® during storage at 30°C in the dark
(SG 1: starch syrup+sugar+water = 58.23:34.14:7.63, SG 2;honey+jocheong+starch
syrup+trehalose+water = 2.91:11.65:43.76:34.14:7.63, SG 3honey+jocheong+starch
syrup+trehalose+sugar+water = 2.91:11.65:43.67:17.07:17.07:7.63)
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ok, MRS AR T F& A #A AE Hs
MZAAEES 30CAA AASAS W EFHE 32 Figure 1-233 o] 7HA3}
o AREY AR T ERZAEY s EoH, B3 A=s BAYHY TR
w2t zFol7F AT A 1, 2, 39 EIHE FHFe 27t 78.56, 84.19, 76.56
mg/kgol oyt 759 A F Zbzh 12.36, 54.34, 28.63 mg/kgo = A 4k3}l kA
dol wokd A 2004 Rell AErE 2yTh 75wy EFHE I &=
AAA 1, 2, 304 Z+zF 0.023, 0.004, 0.011 day'= 7AZA 204 wj¢ 2k
(Table 1-33). o]Z& 7MAA 204 EZHE 48t WA Z8o] AAHASES &

A,

O

8o

140
120

100 ; —

Sefame gangjeong

Tocopherol retention (%)

0 15 20 45 &0 73

Oxidation time (d)
—+—c5] —E-GSG2 —5G 3

Fig. 1-23. Tocopherol contents of sesame gangjeong (SG) with different sugar
syrup? during storage at 30°C in the dark (SG 1; starch syrup+sugar+water =
58.23:34.14:7.63, SG 2; honey+jocheong+starch syrup+trehalose+water =
2.91:11.65:43.76:34.14:7.63, SG 3 honey+jocheong+starch
syrup+trehalose+sugar+water = 2.91:11.65:43.67:17.07:17.07:7.63)

Table 1-33. Rate constants for degradation of tocopherols in sesame gangjeong
(SG) with different sugar syrup during storage at 30°C in the dark for 75 days

Regression parameter’

sample k b r
SG 1 0.023 108.85 0.955
SG 2 0.004 106.99 0.462
SG 3 0.011 120.64 0.605
U Estimated by regression assuming lst-order kinetics, In ([4]/[A4]0) = —k X time

(d), where [4] and [A]0 are the concentrations of tocopherols (mg/kg) at time ¢ and
0, respectively. r* = determination coefficient,

2 3G 1; starch syrup+sugar+water = 58.23:34.14:7.63, SG 2: honey+jocheong+starch
syrup+trehalose+water = 2.91:11.65:43.76:34.14:7.63, SG 3, honey+jocheong+starch

- 101 -



syrup+trehalose+sugar+water = 2.91:11.65:43.67:17.07:17.07:7.63)

AAAE 0CAN Agede wel Feds FFE Figure 1-24 o o] zhasl
of 73RS A% F EeuEel B A AZA 1 2 39 EuE FFL
Zyz}y 2292.37, 2078.32, 2448.53 mg/kgo| A o 75?—-_] A7 3 ZhzF 482.90, 731.53,
530.86 mg/kgol ATk, 759 Eetel EedE Bl SEE A4 L 2 394 247
0.016, 0.013, 0.017 day"'2 BAIHo] AZ G& ARAHENH 2 ol

St (Table 1-34). o|Z2& Eelsle] Balol BAGe] FHE 2 G 74
o gAB

=

Pobyphenol contents (mg/keg)

0 15 30 45 50 75

Creiclation time il

—+—c5]1 -G 2 ]

Fig. 1-24. Polyphenol contents of sesame gangjeong (SG) with different sugar
syrup? during storage at 30°C in the dark (SG 1: starch syrup+sugar+water =
58.23:34.14:7.63, SG 2; honey+jocheong+starch syrup+trehalose+water =
2.91:11.65:43.76:34.14:77.63, SG 3 honey+jocheong+starch
syrup+trehalose+sugar+water = 2.91:11.65:43.67:17.07:17.07:7.63)

Table 1-34. Rate constants for degradation of polyphenols in sesame gangjeong
(SG) with different sugar syrup during storage at 30°C in the dark for 75 days

Regression parameter’

sample k b r
SG 1 0.016 96.13 0.734
SG 2 0.013 89.84 0.851
SG 3 0.017 80.37 0.846
) Estimated by regression assuming lst-order kinetics, In ([A]/[A4]0) = —k X time

(d), where [A] and [A]0 are the concentrations of polyphenols (mg/kg) at time ¢
and 0, respectively. r* = determination coefficient,

2 SG 1; starch syrup+sugar+water = 58.23:34.14:7.63, SG 2: honey+jocheong+starch
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syrup+trehalose+water = 2.91:11.65:43.76:34.14:7.63, SG 3 honey+jocheong+starch
syrup+trehalose+sugar+water = 2.91:11.65:43.67:17.07:17.07:7.63)

M7A4E 30C oA AdstRES W] g1t =2 Figure 1-25 ¢ o]
taste] AR AR F Pdade B 2ok A3 1, 2, 39 g

& 7}7} 64.89, 63.97, 60.74 mg/kgo. 2 Foldt olrt glPou 75U AF &
7} 43.63, 50.75, 40.14 mg/kgo &2 A 13} 30] 74 2] & froletA ®ol
A=At 759 Beko] glad B 5 Z4A 1, 2, 39014 zHzF 0.006, 0.004,
.005 day™e]lt} (Table 1-35).
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Fig. 1-25. Lignans contents of sesame gangjeong (SG) with different sugar syrupl)
during storage at 30°C in the dark (SG 1. starch syrup+sugar+water =
58.23:34.14:7.63, SG 2; honey+jocheong+starch syrup+trehalose+water =
2.91:11.65:43.76:34.14:7.63, SG 3 honey+jocheong+starch
syrup+trehalose+sugar+water = 2.91:11.65:43.67:17.07:17.07:7.63)

Table 1-35. Rate constants for degradation of lignans in sesame gangjeong (SG)
with different sugar syrup during storage at 30°C in the dark for 75 days

Regression parameter’

sample k b r
SG 1 0.006 99.05 0.924
SG 2 0.004 98.67 0.654
SG 3 0.005 96.44 0.814

! Estimated by regression assuming lst-order kinetics, In ([4]/[4]0) = —k X time

(d), where [A] and [A4]0 are the concentrations of lignans (mg/kg) at time ¢ and O,

respectively. r* = determination coefficient,

Y SG1; starch syrup+sugar+water = 58.23:34.14:7.63, SG 2; honey+jocheong+starch
syrup+trehalose+water = 2.91:11.65:43.76:34.14:7.63, SG 3 honey+jocheong+starch
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syrup+trehalose+sugar+water = 2.91:11.65:43.67:17.07:17.07:7.63)

vl 73R 9 in vitro 4

o ARA Aol tE MR 1, 2, 39 dEE FE2E FE&2 247 22.01, 20.43,
21.53%= 7, &5, Aol vl3] wl-$ ==l oA AFA oA 7% AR
Atz 9t} (Table 1-36).

Table 1-36. Yield of ethanol extracts of sesame gangjeong (SG) with different sugar
syrup

SG 1 SG 2 SG 3

22.01+£0.96 20.43+4.32 21.53+£3.04

V' SG 1; starch syrup+sugar+water = 58.23:34.14:7.63, SG 2; honey+jocheong+starch
syrup+trehalose+water = 2.91:11.65:43.76:34.14:7.63, SG 3 honey+jocheong+starch
syrup+trehalose+sugar+water = 2.91:11.65:43.67:17.07:17.07:7.63)

a. in vitro ¥4k} &4

AZA 2ol 2 MAA 1, 2, 39 A H DPPH #dzd &A 4L 7tz
40.89, 53.65, 43.73% =, &, 24, B4, EYTZ X, Eo EFEL ZFZAZEZ ALETH
A 29 g7 &A FAo] fFosiAl &ttt (Figure 1-26).

a8y 7593t AR T Uz &A 4L WEsigen & 24, B4, Ed
G2~ A", ES AFAZE AT M 304 st Fo] 7 FH U

100
Gl - =

5G 1 ‘ 5G 2 ‘ 5G 3 561

DPPH radical scavenging ativity (2:)

5G 2 ‘ SG 3 a1l ‘ 8G 2 ‘ 2G 3
[u] 30 75 Lzcaorbic

acid

(reference)

Oxidation (b

Fig. 1-26. DPPH radical scavenging activity (%) of 80% ethanol extract of sesame
gangjeong (SG, 1000 mg/kg) with different sugar syrup during storage at 30°C in
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the dark for 75 days (SG 1. starch syrup+sugar+water = 58.23:34.14:7.63, SG 2:
honey+jocheong+starch syrup+trehalose+water = 2.91:11.65:43.76:34.14:7.63, SG 3.
honey+jocheong+starch syrup+trehalose+sugar+water =
2.91:11.65:43.67:17.07:17.07:7.63)

ARA x40l & 77H7<}7‘é 1, 2, 38 AR d &LHE& of=3 B 242} 4.56,
5.64, 4.66%=, &, 24, Y, EYTE s, Fo TIES AAAZ AT AA

A 29 Yol v«ls}?ﬂ =tk (Figure 1-27).
a8y 75930 AR F FAEL wssid o & 24, EY, EY¥@Es, A
g, =S AFAA 02 AES MAA 34 W3t Zo] 7 H U

THHOE AAAR Fas e AFAAR E, 2, EY, EFTERA 4T
AESE Aol M Eskew, MR F ddo] fFostAl pAastI oy, &,

)=o)
== =1
Z4, =9, Edg@E2 A", S AFAE AL MRS DAV IA E%
=3
030 —
Etts 247
g 020
= 015 |
o JE— ==,
T 010k I
2
2005 |
o
© 0.00 .
E Sal SG 2 553 ol 562 S5 3 Sal 5G 2 563
] 30 75 Lscarkic
acicl
ireference
Oxidation

Fig. 1-27. Reducing power (Abs at 700nm) of 80% ethanol extract of sesame
gangjeong (SG, 1000 mg/kg) with different sugar syrup during storage at 30°C in
the dark for 75 days (SG 1; starch syrup+sugar+water = 58.23:34.14:7.63, SG 2;
honey+jocheong+starch syrup+trehalose+water = 2.91:11.65:43.76:34.14:7.63, SG 3
honey+jocheong+starch syrup+trehalose+sugar+water =
2.91:11.65:43.67:17.07:17.07:7.63)

b. in vitro ¥FS 4

AZA Aol & MPA 1, 2, 32 A A LPS @5 X E]7(99.57%) 13|
nitric oxide (NO)%Fo] 82.96, 88.93, 95.74% =, &, XA, =9, EYTZ o, AH,
ES AFAZ AES AR 39 FEFEHL FYsAl =4 @ged, B, A
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g, 25 ZFAAZ AT AR 12 FolT FESEAH S BAT (Figure 1-28).
5970 MAA A% T FETEHEL Fold HIlE HolA] Zskth
10000 -
€000
8000+
& owmoo f
o g L
2 oo |
8 4000 F
€ som |
2000 F
1000 F
Qoo
%51 852 8353 951 ‘ 952 ‘ 933 %931 852 9353
il 30 75 LPS
(1ferme)
Oxciclation (cl)

Fig. 1-28. NO concentrations of 80% ethanol extracts (1,000 mg/kg) of sesame
gangjeong (SG, 1000 mg/kg) with different sugar syrup during storage at 30°C in
the dark for 75 days (SG 1. starch syrup+sugar+water = 58.23:34.14:7.63, SG 2:
honey+jocheong+starch syrup+trehalose+water = 2.91:11.65:43.76:34.14:7.63, SG %
honey+jocheong+starch syrup+trehalose+sugar+water =
2.91:11.65:43.67:17.07:17.07:7.63)

6) F&A7LF H7F vled wE e FH 54 ¥y

7t ko] Bs-&
FA7LES AH7E vigol wmE fFte] FH 54 Adte 100% FEAVFEE A=
Ae Akt Fig. 1-299F o] 100% HA7MFE A2 s 208 FA &

WEo] EAAA ol WS "ol & QY] Wl

Fig. 1-29. Dough of Yakgwa prepared with 100% waxy rice flour.

dlo

ARAN2ZZ 0%, 50%, 70%, 75% E3al= aekmlo] malg =4 Axd: o}
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Table 1-373 2okt A7FF=RE Alx3k of3e] A& 1642 yeyty, a7
FE5 70% H7FetA S we Hshgo] 1672 7HE =A Yelgth aoprlE Hrlst
of ofAE Az Al o] Fu7} JhFe MUl SUME R Hadses A
ol Aot s+=ulKim HA 5 2013), $-21¢ Ao+ widE e A3

4. N8 ETE

FHE FH7 Ao NBEFEL AL AT Table 1379 YEAAUT. 718
FEeL 0-605% WA Ut WAERW Axd e FEFrec]
A UEtE, FETLRe] Alde] 2B 4E NBEFE0] BasE FHS
Atk o] ATE B AT WrhFel FHEE N EEFEC] 24T F Y
ge BAT & AT

Table 1-37. The expansion ratio and oil absorption of fried Yakgwa prepared with

waxy rice flour

Expansion ratio Oil absorption (%)

wY 1.54+0.05" 6.05+0.32?
R50% 1.49+0.12° 2.80+0.08°
R70% 1.67+0.10% 1.65+0.25°
R75% 1.52+0.07° 0.00+0.00¢

Data represents mean=SD.

D W (100% wheat flour), R50% (50% wheat flour and 50% waxy rice flour), R70% (30% wheat flour
and 70% waxy rice flour), R75% (25% wheat flour and 75% waxy rice flour) and R100% (100% waxy
rice flour)

2)Values with different superscripts in the same column are significantly different
at p<0.05 by Duncan's multiple range test.

o ofate] Azt HE EA B4
a. o3t @7 B Y B4

oFz}o] o]} uaﬂ FelH B4 e otk ojge] Me AP BE
42 oE9AE AFS WAT, DT Hleld FANEE o]t AzF oF

Ho] Yy 72 %—,—781]:_7]- 43S & 5 A0
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w R50% R70% R75%

w R50% R70% R75%
b. Stored 0 days
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w R50% R70% R75%
c. Stored 5 days

w R50% R70% R75%
d. Stored 10 days

- 109 -



w R50% R70% R75%
e. Stored 20 days

Fig. 1-30. Shape of Yakgwa with different stored time.

b. oFe] A F¢e F= WS

ofite] F4 B Hsrs ARV EE4E 2oAH AxEe He FHd F&
3 gow gty Hux1 ‘E‘r(Cha Ke} Song Y, 2006). °F#e] A= A}
= Az A% BE7F 2614 S8 AEZE 7P 9A YEgta, o] & AR
713ko] 710%_@& woHAE AES H%lt‘rﬂ 0] HH v Fasts FEE
UER $ItH(Table 1-38). B7Ff23k Az ok} We Az A$F F =7t 3.530] 00
7F ol % 109 AAERS wWirt 7.15 kgl & 7 BTl oAl graska, vt
F7F 50% H7FHEAS e 20L87HA FES] B =7 zﬂo}% S BT =S
Ao s Axe WiFEng FAVMRE %7}6}b G Hadte AFoE 5%
of }AVVFE UM o] F=T 261-4.17 kgo = 7}%0 Al JERTE

Table 1-38. Hardness of Yakgwa with different storage periods

Hardness (kg)

C 0 day 5days 10 days 20 days
wb 3.53+0.11Y 3.78+0.25° 6.86+0.52* 7.15+0.39* 6.33+0.14°
R50% 4.21+0.24°> 3.86+0.39® 5.94+0.52% 6.27+0.38% 6.33+0.39?
R70% 2.94+0.43°> 3.24+0.17®* 3.22+0.22°® 3.81+0.57* 3.43+0.29%"
R75% 2.61+£0.28° 3.39+0.27° 2.72+0.57° 4.17+0.44* 2.99+0.26"

Data represents meanz=SD.

YW (100% wheat flour), R50% (50% wheat flour and 50% waxy rice flour), R70% (30% wheat
flour and 70% waxy rice flour), R75% (25% wheat flour and 75% waxy rice flour) and R100%
(100% waxy rice flour)

Values with different superscripts in the same column are significantly different at
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p<0.05 by Duncan's multiple range test.

C. %FHo| AAFeY RAFAAL W3}
oFyto] AAFore]l WA W3l AxtE= ohe Table 1-399F Z2gkth A A
12.13-15.48 mm W elollA el om, Ao g Fo2<l Wsls JERA
o Az AFos= AI7IFERF Ax3 o Wit ARl 1548 mm=E 717
VERGEA T, 043 59 A Alol= R75%7F 13.79, 14.95 mm=Z 714 =A FAH
ddol YErT ]‘C‘ At FAR AdFS RIoH, A=V =S ¥ FAR
of W] Yehal, ALVt ESFE FAF o] =A L]'E]"/Hf B UEiTh

KeN
-

>{lr &2 ox

LRI

Table 1-39. Fracturability of Yakgwa with different storage periods

Fracturability (mm)

C 0 day 5days 10 days 20 days
wb 15.48+0.84°” 12.77+0.81°  13.91+0.10> 13.74+0.77° 13.36+0.92°
R50% 13.05+0.90 12.61+1.12 12.32+0.23 12.98+0.37 13.36+0.64
R70% 12.13+0.90> 12.51+0.74°> 15.01+1.01* 12.40+0.48> 14.51+0.562
R75% 13.4740.322"  13.79+0.33%® 14.95+1.98* 12.70+0.38> 15.09+1.582

Data represents meanzSD.

YW (100% wheat flour), R50% (50% wheat flour and 50% waxy rice flour), R70% (30% wheat
flour and 70% waxy rice flour), R75% (25% wheat flour and 75% waxy rice flour) and R100%
(100% waxy rice flour)

2Values with different superscripts in the same column are significantly different at
p<0.05 by Duncan's multiple range test.

d e AAELe M= W

ofzto] AAZre] €179 L, a, b A= o] WslE the Table 1-403} 29k,
Lgk2 46.80-52.64 WHE UElRTh HE kel wWsles A ‘%E‘r‘/}xl F3kom,
R75% A&9] WE gto] dUides & =1 Hlste & s Bt

g
o

A
2

Table 1-40. Change in L color value of Yakgwa crust with different storage periods

L
C 0 day 5days 10 days 20 days
wb 47.97+0.27°Y  49.51+0.30> 48.62+0.17* 47.31+0.32° 49.55+0.242

R50% 46.80+0.13%  48.36+0.41° 47.39+0.42° 49.64+0.31>  49.34+0.60°
R70% 49.39+0.81°  52.64+0.02° 49.51+0.44* 47.60+0.69° 48.59+0.12°

R75% 51.91+1.28% 52.50+0.36* 46.43+1.37° 52.57+0.42° 49.29+0.08%
Data represents meanz=SD.

1) W (100% wheat flour), R50% (50% wheat flour and 50% waxy rice flour), R70% (30% wheat
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flour and 70% waxy rice flour), R75% (25% wheat flour and 75% waxy rice flour) and R100%
(100% waxy rice flour)

2)Values with different superscripts in the same column are significantly different

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

oFst 22 a 3

W 3} =
o 7R ET Axd AE We Az
%4

3} th Table 1-413 Z3kom 10.99-16.00 B =2 eRR
21 2ol = 14.73°] 3

T 24X 71ES AA

g Foll= 11032 TAsteE AFE BRI, olF AA 5 o|F=2& Ax 259
B3k a S EAYTh R70%, 0¥ AHAoA 10.992 71# Fe ks Hgon,
R75% 20 xiﬂoﬂ/ﬂ 16.000. 2 7}1& & S Rt

Table 1-41. Change in a color value of Yakgwa crust with different storage periods

a
C 0 day 5days 10 days 20 days
wb 14.73+1.41°  11.03+0.21> 14.95+0.16* 13.69+0.53"  14.12+0.05°
R50% 15.11+0.74® 13.87+2.95* 14.04+0.87° 13.15+0.32° 14.60+0.27°
R70% 13.89+0.812°  10.99+0.04> 13.60+0.38" 15.72+0.33%* 14.52+0.28°
R75% 12.75+1.28°  14.10+£0.42% 14.41+0.37%® 13.19+0.20> 16.00+0.25%

Data represents meanzSD.
DW (100% wheat flour),

R50% (50% wheat flour and 50% waxy rice flour),

R70% (30% wheat

flour and 70% waxy rice flour), R75% (25% wheat flour and 75% waxy rice flour) and R100%
(100% waxy rice flour)

2Values with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

o3} 9179 b g
4% 0Y Bt o Ee AT

bgk2

2042 33.98% M =2 32 EHAT

Holow, 75%

Fa)s

W3k 30.40-33.98 W92 YeEsitiTable 1-42). Az 259

5 X &3 R75%

Z] A

Table 1-42. Change in b color value of Yakgwa crust with different storage periods

b
C 0 day bdays 10 days 20 days
wh 31.81+0.89 30.50+0.14°? 33.70+0.44*> 31.80+0.02° 33.71+0.12°
R50% 31.48+0.24 31.51+0.61° 30.99+0.73*¢ 32.03+0.17° 32.10+0.89"
R70% 31.97+0.64 30.90+0.01°° 31.74+0.34°> 32.18+0.47° 32.45+0.16"
R75% 32.19+0.94  33.49+0.68% 30.40+0.79° 33.64+0.50* 33.98+0.47°

Data represents meanzSD.
YW (100% wheat flour), R50% (50% wheat flour and 50% waxy rice flour), R70% (30% wheat
flour and 70% waxy rice flour), R75% (25% wheat flour and 75% waxy rice flour) and R100%
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(100% waxy rice flour)
ZValues with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

ko] XA o] mME YFRAMT T Lt AR 20€ 9 65.44-66.642 714 =A o
Elu= Aol lom, Ax A%} 7H 57.60-62.43°0.2 7 YA YEUYE A
< H Y TtHTable 1-43).

)

Table 1-43. Change in L color value of Yakgwa crumb with different storage

periods
L
C 0 day 5days 10 days 20 days
wb 62.43+0.132? 59.30+0.15% 66.66+0.09° 60.60+0.28% 65.44+0.18°
R50% 60.60+0.41° 62.32+0.19° 62.03+0.53° 65.23+0.08° 66.64+0.09%
R70% 59.2840.01° 61.34+0.04> 61.51+0.40° 63.80+0.65° 66.36+0.13%
R75% 57.60+0.03¢  63.47+0.04* 65.76+0.10° 64.54+0.45° 65.46+0.28°

Data represents meanzSD.

YW (100% wheat flour), R50% (50% wheat flour and 50% waxy rice flour), R70% (30% wheat
flour and 70% waxy rice flour), R75% (25% wheat flour and 75% waxy rice flour) and R100%
(100% waxy rice flour)

ZValues with different superscripts in the same column are significantly different at
p<0.05 by Duncan's multiple range test.

ofto] A Ao wWE WEME F agkS Table 1-44%} 2Fo] 1.76-3.88 W= e}
WA, Aol mE Aol= vEhA fdth We AR 10994 3752 7HE w2
agts Hom, R75%+ A% 1099 3.55% 7Hd =2 #s Btk ¥k R50%S
A% 20900 3.88% 7HE ¥ agte HIATH

Table 1-44. Change in a color value of Yakgwa crumb with different storage

periods
a
C 0 day 5days 10 days 20 days
wb 3.11+£0.26*Y  2.86+0.322 2.36+0.11 3.75£0.07*  3.42+0.17%
R50% 2.97+0.15®®  3.06+0.36? 2.67+0.40 2.79+0.25° 3.88+0.042
R70% 2.79+0.05° 1.97+0.97° 3.22+1.05 2.54+0.39° 3.33+0.57°
R75% 1.76+0.02¢ 1.74+0.03° 2.74+1.11 3.55+0.22° 2.48+0.18°

Data represents mean=SD.

DW (100% wheat flour), R50% (50% wheat flour and 50% waxy rice flour), R70% (30% wheat

- 13 -



flour and 70% waxy rice flour), R75% (25% wheat flour and 75% waxy rice flour) and R100%

(100% waxy rice flour)

Values with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

oprtel Ae] E YRR F
EFgal, WE 20Y A% o 36122 /b 2e FHe By

ole LA

R75%= A7 10€) 244002 718 =2 b

17.225 Yerdlt.

bzre

T, 9E A e
AU W= A 10¥eA 3752 7FE =2 bats

Bngom Az HFo) HF %e

b#t> Table 1-45¢} 2ol 17.22-36.12 WM =2

=
HyomH,

Table 1-45. Change in b color value of Yakgwa crumb with different storage

periods
b
C 0 day bdays 10 days 20 days
wb 25.57+0.73°”  24.32+0.14*  24.09+0.16  26.71+0.41* 36.12+1.77°
R50% 22.91+0.08° 24.55+1.35% 22.28+1.46  23.42+0.40° 26.02+0.49%
R70% 20.37+0.06° 20.76+0.06° 22.99+1.86 22.38+0.95¢ 25.38+1.132°
R75% 17.22+0.214  20.56+0.32° 23.58+2.98  24.40+0.39> 23.73+0.70°

Data represents mean+SD.

YW (100% wheat flour), R50% (50% wheat flour and 50% waxy rice flour), R70% (30% wheat
flour and 70% waxy rice flour), R75% (25% wheat flour and 75% waxy rice flour) and R100%
(100% waxy rice flour)

ZValues with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

C. el AAFte] A7 W
AREeke] 47te] 4 A Table 1469 2Yh Ak fxe AL B
Bohe Az —swi #2 1g Fo $HED e KFAATAS FHsheE &
H = 43ty Abe tHEEY oFgelA 59 A A oﬂ
0.11-0.39 mg—KOH/gi M =8 HAE YElg T A Zdastes FS 2T
Y7t F 2T Az oF7e] 4717 0.11-0.61 mg-KOH/ge. 2 71 && 4A7HE uE
wWela, a7 %L%Ol 75%%1 R75%7F A< 4717 0 mg-KOH/gZ yehd 713
olF F3) FAIIE AHEA ok whie) A)He) i)
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Table 1-46. Acid value of Yakgwa with different storage periods

Acid value (mg-KOH/g)

C 0 day bdays 10 days 20 days
wb 0.61+0.08*”  0.11+0.00° 0.39+0.08? 0.11+0.01° 0.28+0.08
R50% 0.11+£0.00®>  0.00+0.00° 0.39+0.08° 0.28+0.08? 0.28+0.08
R70% 0.00+0.00° 0.28+0.08°  0.28+0.08%®  0.11+0.01° 0.11+0.00
R75% 0.00+0.00° 0.00+0.00° 0.11+0.00° 0.00+0.00° 0.11+0.00

Data represents meanz=SD.

DW (100% wheat flour),

R50% (50% wheat flour and 50% waxy rice flour),

R70% (30% wheat

flour and 70% waxy rice flour), R75% (25% wheat flour and 75% waxy rice flour) and R100%
(100% waxy rice flour)

2Values with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.

d oFte| AZEFte] HatsEr) w3

SR =

F 09

s o & 2
Ao A7t 45%_‘77‘%]% i

1, 90¥ o

A% Aol

Table 1-475} o] A= 2 Fo] 1555-34.38 meg/kg® 713 =7
A FAaste] 4.67-17.21 meq/kgZ UERSTE o]
1746}04 AP 09 AT Az AT Hro] 75FS Al
%E} 59 A AA o= 20.31-23.67 meg/kg® =¥ Z7}a}
A Z7FA RT5%7F 24.83 meq/kge 2 F713F A&
daste A4S EATH
=S Faksk=vhE Hel v

= A9

U7t 100%=2 Alz" W7t

, AV E7Y E9kE of
o] FolE FSETE ol A= YER AbE) 01011;; ela e 4 i

Table 1-47. Peroxide value of Yakgwa with different storage periods

2o A4 E/\]Oﬂ FUR BH2 U3 BT A7) GEA O
o] 2 HAo EF Lee HY 5(1992)¢] Ao o}
A7 A B Ab7bsh THs)
F& abvkel Z7h APl ngoa Wk
b Al okwhe) SharElET) Shelo] W

peroxide value (meq/kg)

C 0 day 5days 10 days 20 days
whb 34.38+1.80*” 595+2.86°  23.67+3.19 16.78+2.90*® 12.35+0.58¢
R50% 27.74+4.53®*  9.28+1.51° 23.49+1.44  22.11+1.94* 19.77+1.33°
R70% 23.06+2.16°¢ 17.21+1.64* 20.31+1.11  13.91+1.49> 15.79+1.19°
R75% 15.55+1.53¢  4.67+0.09° 22.31+1.80 12.81+1.56°> 24.83+0.13%
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Data represents meanz=SD.

DW (100% wheat flour), R50% (50% wheat flour and 50% waxy rice flour), R70% (30% wheat
flour and 70% waxy rice flour), R75% (25% wheat flour and 75% waxy rice flour) and R100%
(100% waxy rice flour)

Values with different superscripts in the same column are significantly different at

p<0.05 by Duncan's multiple range test.
(1) k7o o318t EA4F 75 A&

7t F340 BE k9| 0|83 A TE AL
a. AYdE =4
Folch ol ojaf W7}F, FaA7LF, Hd9AY, Vo E w53ty 7|8 H
7l control, controlell FA 3% Al& (control + syrup), controlell A7 7+ FH7l&
&4 <3} (control + ginger syrup) 258 F&3F A2 ke Table 1-48014 X
npe} o] Zbz; 32.14, 24.89, 20.09% = o3t vie} o] FA AlmAA AWA
| kot w3k ato g FE3 AW (crude lipids) $H#S Folch Woll 9
3 F=3F AGE ol Hlel w3k

Table 1-48. Lipid contents (%) of Yakgwa by Folch method and hexane extraction

Extraction method Control Control + syrup Control + ginger syrup
Folch 32.14+£0.99 24.89+1.15 20.09+0.77
Hexane 28.77+2.47 17.44+1.45 18.73+0.80

Folch ¥l &8 FZ3F control, control+syrup, control+ginger syrup Z*]-2 <]
M FE-Z/3 LS Table 1-49¢} Zt}. control, control+syrup, control+ginger syrup®] <43
kg e 7R TAGE TAHASM(B6-89%), DAGZF 1 HE oAt (7~8%). <l
A Hd-2 PC (85~89%), PE(11~15%)2 FA=HALH Ple HEHA &t FAT
A& ES7F 98%< A AT
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Table 1-49. Lipid class composition of Yakgwa

Control Control
Subclass Control
+Syrup +ginger syrup
Triacylglycerol a a a
(TAG) 86.84+0.40 88.28+0.58 87.88+0.01
Free (;a;% acid 4.43+0.43° 3.75+0.35° 3.95+0.06°
Neutral lipids Diacylglycerol
a b b
(DAG) 8.25+0.06 7.59+0.19 7.73+£0.01
Monoacylglycerol be c be
(MAG) 0.49+0.03 0.39+0.04 0.44+0.04
Phosphatidyl be ab cd
ethanolamine (PE) 12.72+0.73 14.41+1.22 11.36+0.34
- Phosphatidyl a a a
Phospholipids choline (PC) 87.29+0.73 85.59+1.22 88.64+0.34
Phosphatidyl D
inositol (PI) nd nd n.d
Esterified
Sterylglycoside 99.29+0.08? 98.44+0.01°¢ 99.18+0.117
(ES)
Monogalactosyl
diacylglycerol 0.22+0.08? 0.29+0.01% 0.21+0.11%
(MGDG)
.. Digalactosyl
Glycolipids diacylglycerol 0.32+0.01¢ 1.08+0.04° 0.40+0.00°
(DGDG)
Steryl(gslg)cwde 0.01+0.00" 0.01+0.00° 0.02+0.01°
Cerebroside (CB) 0.15+0.00¢ 0.15+0.01¢ 0.16+0.01%°
Sulfolipid 0.02+0.00¢ 0.04+0.02b¢ 0.05+0.00%

U not detected

b. AL =4

control, control + syrup, control + ginger syrup <F¥}2] A%

1-50914 E& wiel o] fogk zto] glo] gEd4t (50~51%), =#H4t (24~25%),
Zu|ELE (10~11%), Bl=#4t (7~8%), 2H[olZ4F 5~6%)s 22 TFAEH AU =T
RE o3} WFe] ASHE AV ERTE HARY FNE AW 24T FAS
(Tablel-51) EAf7F ok Aat 28 AAste AS & T UATH
Table 1-50. Fatty acid composition (relative %) of Yakgwa
C16:0 C16:1 C18:0 C18:1 C18:2 C18:3 C20:0
Control 10.83+0.14*  0.1840.01°  5.32+0.10°  24.214#0.07°  51.0540.43*  7.89+0.11*  0.52+0.00°
Control+s 10.87£0.01°  0.19£0.01°  5.47+0.06®  24.73£0.41*  50.51£0.30°  7.70£0.17°  0.54%0.02°
yrup
Control+gi
nger 10.7740.08"  0.194#0.00°  550+0.02°  24.56+0.53"  50.68+0.28"  7.73+0.22"  0.56+0.04°
Syrup
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Table 1-51. Fatty acid composition of sesame and soybean oils

C16:0 Cl16:1 C18:0 C18:1 C18:2 C18:3 C20:0
Seia;lme 9.77+0.00°  0.58+0.28°  6.21+0.08*  38.30£0.38*  43.54+0.02° 0.76+0.18¢ 0.85+0.02°
Soybean

oil 10.80+0.14% 0.35+0.25° 5.27+0.06% 22.37£0.18" 52.05+0.15% 8.67+0.02* 0.49+0.02°

c. Akst B2 A&

Jtol e EFIHE, Zdz
(Tablel-52) o]&< OiF& Hb
g Aoz Azteh

= Bod So 4% 3A Aeel AEHY
AT WS 5

J{Né

=

of

control, control + syrup, control + ginger syrup <¥ol= A 1 kg@d EZHE
° 77} 85.10, 142.88, 163.11 mg o] ofzte] A dFs uHY wf (72

28.77, 17.44, 18.73%) 2t <=} &9 FAd &fH EZHE 2 FASHAH
control, control + syrup, control + ginger syrup f¥oll= Zgd=0] Z+2Z}+ 52.66
57.33, 332.66 mg/kg =2 FFEo] AT FHI FFoA ZHE o] 71
=AU oA A AA Y =& Y= §H6321.00+1141.49 mg/kg) el A
2o 2 AsHT
control, control + syrup, control + ginger syrup ¢f¥ol= WhFo| AHEdH H
S ZHEH FHg gadoe] 27y 71.25, 82.84, 97.33 mg/kg TE=Z FFEH Ao
E79 T3 Apol= giRith

Table 1-52. Antioxidant contents (mg/kg) of Yakgwa

Antioxidants Control Control+syrup Control+ginger
sSyrup
Tocopherols 85.10+0.98° 142.88+2.60° 163.11+£0.58%
Polyphenols 52.66+3.32° 57.33+1.72° 332.66+9.14°
Lignans 71.25+6.622 82.84+8.17% 97.33+11.96

d A%E 43 AL

control, control + syrup, control + ginger syrup ©3E 30C oA 8F&<F A A3}
AS W FH4rEEgHperoxide value, POV), &< o]Z4Hconjugated dienoic acid,
CDA) %, oFYAIHzk (p-anisidine value, p-AV)S Table 1-533 2t}

control, control + syrup, control + ginger syrup <F3#2] A& A POVE Z+zt
0.78, 0.88, 0.90 meq/kge & A& Ztoll g ztol7t §lATh. 18y AH 5 <=
9] POV7} F7Fske] 85 3 control, control + syrup, control + ginger syrup <F3}9]
POVE Z+z}t 3.17, 2.91, 2.42 meq/kgl. & ok} Atolo] §9)3t 2po]E B YtT).

CDA #t2 control, control + syrup, control + ginger syrup koAl A= A 7zt
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7} 1595, 15.48, 15.15%% 2|3 =kol7}

18.13%= Z7kstinh. Leiy Al F/e

.

Fas

ginger syrup
7l Boe=

=Y p-AVE
Z

A7l

shogaol &)oll 7103 Ao 2 AR HTY

meq B Age
B AN BT P

Table 1-53. Peroxide, conjugated dienoic acid, and p-anisidine values of Yakgwa

during storage at 30 °C

sHE olsZ

Aot 85 A%

o3} Apolo] o] ol

Eghou} ol e Ay
Ag 29

FA4 = AGEFAA o3 R AA
A A BT

< Zy7} 17.97, 18.74,
22 3

control, control + syrup, control + ginger syrup ¢F3}ollA A Z
Zy 5.20, 548, 755 ooy 8F AH & zZ+zb 593, 6.77, 8.53°. 2 control +
oFu} o] p-AV7F §-2o8HA
A&

2kste) o gk A et
% sl3tE(gingerol,

W Ak kA

St((i)rage Control Control+syrup Control+ginger
ays sSyrup
0 0.78+0.03 0.88+0.04" 0.90+0.06"
, 14 0.96+0.04Y 1.08+0.04M 1.18+0.018"
Peroxide
value 28 1.75+0.02 1.20+0.168" 1.32+0.09#
k
(mea/ke) 42 3.01+0.13% 2.73+0.11° 2.04+0.19°
56 3.17+0.14% 2.91+0.06" 2.42+0.07¢
0 15.95+0.05 15.48+1.11 15.15+0.324
Conjugated 14 16.58+0.15 16.09+1.080<d 18.34+0.02°
dlaeg‘i‘(’jlc 28 18.14+0.49° 18.71+0.35° 18.24+0.982
value (%) 42 16.75+0.17° 18.34+0.28? 18.26+0.15%
56 17.97+0.15° 18.74+0.19° 18.13+0.05°
0 5.20+0.35¢ 5.48+0.23f 7.55+0.71°
14 5.61+0.25% 5.85+0.06% 8.05+0.48%
p-Anisidine 28 5.49+0.24" 6.50+0.11% 7.56+0.02°
value
42 5.44+0.51" 6.33+0.19%% 8.33+0.23%
56 5.93+0.44%f 6.77+0.52° 8.53+0.08°
e. I A F 45 A JEY W)

f

control, control + syrup, control + ginger syrup o= A 1 kg@d EZH
o] ztz} 85.10, 142.88, 163.11 mg = A=Hl, 30 °CollA 853+ AR & A%
el 8.8, 61.2, 56.4%%) 7.51, 87.45, 92.05 mgo. 2 TrAstd AHHY F ko EF
HEo] EHASES EAT (Table 1-54).

O:

k
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Zg 9= 2 control, control + syrup, control + ginger syrup <F3}ol A%

Z}7} 52.66, 57.33, 332.66 mg/kg
ginger syrup ol A vk A7 A FHeFe] 54.7%<1 181.8 mglkg

oo A%

= B3lEHo 8F F control +

A== Ao

control, control + syrup, control + ginger syrup <F3}2] E]:L‘% e 7t

71.25, 82.84, 97.33 mg/kg

AR FR) A OFAH A S ZTIA S
EHE ASAAE 2 HE

Table 1-54. Antioxidant contents of Yakgwa during storage at 30°C

o om, 8F zre
89.3%21 50.1, 59.6, 75.1 mg/kg ©

ole} o] ofsfol EA|sd
o 7b4 wol, o] 71

ek,
APAAE ok A F B
Ao BEAon, FHe
& 5 ggom, ol FHYo
e Jbs el Al wEE Ao

St Control Control
Antioxidants C? ; aége Control
y +sSyrup +ginger  syrup
0 85.10+0.98% 142.88+2.60° 163.11+0.58?
(100.00)" (100.00) (100.00)
; 92.25+1.29¢ 121.23+0.64°
14 47.45+0.87" (55.75) (64.56) (74.32)
Tocopherols fg 91.80+0.71¢ 109.03+£3.62°
(mg/kg) 28 40.57+4.56' (47.67) (64.25) (66.85)
. 75.68+0.79° 79.33+18.824¢
42 29.32+12.588 (34.45) (52.97) (48.64)
b 87.45+5.78%¢ 92.05+9.444
56 7.51+4.79*  (8.82) 61.21) (56.43)
d 57.33+1.724 332.66+9.14%
0 52.66+3.32¢ (100.00) (100.00) (100.00)
. 49.94+0.02¢ 332.19+1.93°
14 18.15+1.06° (34.47) 87.11) (99.86)
165.40+11.51°
Polyphenols 28 n.d.? n.d. 65 (4%'72) 5
209.59+32.09°
42 n.d. n.d. (63.00)
181.85+8.07°
56 n.d. n.d. (54.66)
0 71.25+6.62 82.84+8.17%% 97.33+11.96°
(100.00) (100.00) (100.00)
14 67.95+5.62>4 64.10+6.465 80.00+£21.15%%
(95.37) (77.37) (82.19)
Lignans 08 70.10+3.66 58.88+5.01¢ 86.87+16.662°
& (98.38) (71.08) (89.26)
49 64.34+ 4,850 65.67+17.47>4 82.64+0.412¢
(90.30) (79.27) (84.91)
a 59.61+12.70% 75.05+9.312bcd
56 50.05+2.574 (70.24) (71.96) (77.11)

U Relativity(%) based on the initial level before storage

2 not detected
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U A B A ke olsst EA4 H Vs A&
a. AdE =4

Folch Wl <&l Rt A9, A%, =& A 7 Hol FH3skA &2 <k
(Alx <Fxf, A7} o, X2 FAZBE FE AWE FEF2 controld Hl=g &
9l 32~35% (Table 1-55), 3|40 & %3k A2 (crude lipids) &S 27~31%0]

=

T
il

2

Table 1-55. Lipid contents (%) of cinnamon, ginger, and gardenia seed Yakgwa by
Folch method and hexane extraction

Extraction . . Gardenia
method Control Cinnamon Ginger seeds
Folch 32.14£0.99 32.33+1.68 35.06+0.59 32.52+2.70
Hexane 28.77+2.47 27.89+1.52 30.82+1.02 30.28+1.48

Folch el os %%% Aw ofx}, A7 ofsh, XA o FA g AFPzAL
Table 1-567 2tk A ofsh, A7 ofw}, N4 o] FAAPEL tEE TAG
2 FAHNom(86-89%), DAG (6~7%)7F 1 FE o|Ath AAHEL2 PC(73~87%),
PE@-17%), Pl 3~10%)2 T4=Uh. 53 X%} okze] PC gapo] the A, 4%
ofzloll Bl8) Eror] PES Pl whsith BAWA e ES7 99%% A shglth
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Table 1-56. Lipid classes of cinnamon, ginger, and gardenia seed Yakgwa

Subclass Control Cinnamon Ginger Gasl'"éleeéna
Tria%fg)ceml 86.8440.40°  88.1040.37°  88.0340.76°  86.84+1.09°
Free(;agg acid 4434043 5174023  4.69+0.25°  5.85+0.98°
Neutral lipids Di 1ol |
1acy glycero 8.25+0.06° 6.11+0.16¢ 6.63+0.45° 6.78+0.01°
(DAG)
Monoacylglycero be a a ab
L as 0.49+0.03 0.63+0.02 0.66+0.06 0.54+0.08
Phosphatidyl
ethanolamine  12.72+0.73"  16.78+0.23°  15.83+1.90°  9.83+0.98¢
(PE)
Phospholipid ~
OSPholpids — Phosphatidyl g 99,0732 73474156  76.76+3.14>  86.78+0.93°
choline (PC)
Phosphatidyl n.d” 10.05+2.21°  7.42+1.24° 3.40+1.92"
inositol (PI)
Esterified
Sterylglycoside ~ 99.29+0.08°  99.36+0.04°  98.92+0.16°  99.23+0.03°
(ES)
Monogalactosyl
diacylglycerol 0.22+0.08 0.15+0.00*°  0.28+0.11% 0.29+0.01°
(MGDG)
Glycolipids Digalactosyl
diacylglycerol 0.3240.01  0.2840.02%  0.50+0.06" 0.20+0.04°
(DGDG)
Steryl(%%)cosme 0.01£0.00°  0.02+0.01°  0.0440.00°  0.04+0.00°
Cerebroside (CB) 0.15+0.00° 0.15+0.01°¢ 0.20+0.01° 0.18+0.01%
Sulfolipid 0.0240.00°  0.06+0.01%  0.07+0.00 0.08+0.02°
U not detected
b. AWAF =4
A oFy}, A7 oFy), XA} oFyte] Aubal A Table 1-57914 RHE nieo}l
o] 23k o] glo] gwmaAt (50~51%), &4k (24~25%), Zv|EAF (10~11%), Bl&
ALt (7~8%), 2~H|o E*‘l G~6%)5O 2 FAL gAom YA AFI v} o)
HARA F718 A 243 FASEA

Table 1-57. Fatty acid composition (relative

seed Yakgwa

%) of cinnamon, ginger, and gardenia

C16:0 Cle:1 C18:0 C18:1 C18:2 C18:3 C20:0

Control  10.83£0.14* 0.184£0.01° 5.324£0.10° 24.2140.07° 51.05£0.43* 7.89+0.11° 0.52+0.00°

Cinnamon 10.71£0.12* 0.194£0.00° 5.50£0.07%° 24.48+0.45* 50.87+0.10° 7.70+0.15* 0.55+0.01%
Ginger  10.72£0.05* 0.194£0.00° 5.40£0.02®° 24.1840.01* 51.09£0.04* 7.89+0.03* 0.53+0.01°

Gasrgeeélsia 10.77£0.09°  0.1840.01* 5.46+0.04® 24.69+0.47° 50.77+£0.38* 7.61£0.22% 0.54+0.00°
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c. A3l WA A&

A3 3, A7 o, X2 FH A= ERHE, ZYdE, dad 5o 43
A Aol A A koA MAolHA A4St WA ARt Qe JFEHEO|ER
Z5 3= (Table 1-58) o]E2 UlF& wt=o AMSS FV|E HARY T71E,
A 7VFEREH FHlg Ao E AgHnh

Al ek, A7} okmp, X2k GHel= FA4 1 kgD EFZHE FEFS bz 74.22,
139.86, 106.37 mg=, control¥} ®]w3}ed(85.10 mg/kg), A7, XA Fo|xe] EF
HE o] E3uth

Zeds e An ofd, A oFd, XA oFFolA Az 11077, 486.61,
248.64 mg/kg ©.2 control ¢F#4(52.66 mg/kgol Hl& ZgldE $FFo] wl$- Fol A
WA ARSI A O 7S Ao E i E A

A ofxt, A7 oFd, XA+ okol= gldo] ZHzb 150.51, 70.72, 71.28 mglkg
TEZ gHEReH, A%, XA = control oFdel Zolt oy Ay <ofw
ANX = v E=AUTH olAL FIIEAA FHAE Bad o= gad S #HE
He AlEAE Ald dElstelE ol A g EAiskeE A #E S A=
AL E T

FI2E| ol == XA o ARt 115 mglkg =2 AEFH UL

Table 1-58. Antioxidant contents of cinnamon, ginger, and gardenia seed Yakgwa

Gardenia

Antioxidants Control Cinnamon Ginger
seed

Tocopherols g5 14, gge 74.22+0.06°  139.86+4.73°  106.37+2.34°
(mg/kg oil)

Polyphenols o ooy g 90d  110.7747.04°  486.61+8.5%  248.64+3.84°
(mg/kg)

(ngi%chfﬂ) 71.25+6.62°  150.5143.58%  70.72+0.55°  71.28+3.20"

Carotenoids
(mg/kg oil)

U not detected

n.d.” n.d. n.d. 1.15+0.01°

d XA 438} QbR A

control ¢F#E 30CeolA A3t wie] POV, CDA #2 A4 4kst= <lsh
of F7tstd o, Alx ofx, A7} ofd, XA of¥ w3k POV, CDA #kol S71sti
ot T8y S7FE control ofdtol wla) Ald o3, AZF ofd, XA} oA Z
kot (Table 1-59). =, control o=, Al ofx, A7 of3, X2 ofreo] A&
POVE= 247y 0.78, 0.67, 0.76, 0.64 meqg/kgelloy AR T F7istd 8F AR &
Z+zy 317, 2.84, 2.60, 2.63 meq/kgl =2 Ald] <Fx}, AYF}; kel X2} ko A fF-9
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SHAl wokth CDA g2 A% A Z+-2b 15.95, 13.89, 14.40, 13.99%°] o} 87+ A4
< Zkzy 17.97, 17.98, 17.18, 16.69%=
=

3+ p-AVE control eF3, Ay oF3}

S7kskaAaL

A7 oFa,

A kol A 5251
AR oFaeld AR A 77

Sk

5.20, 41.98, 4.61, 5.55 o] o} 8F A F Z+zt 593, 40.82, 6.85, 6.31= ZF7}st

¥ o™, control <k},

W7 okt
CDA %3} 2e A3 efolAel &
ol olg Aoz ARl A ool 7

%7} obd o AnHL

A7 osh Apole] fol@ o]z} @igith POV,
& pAV e A FhFel EAlstE dEstol

49 p-AV @ A gslel 2w A

B dvks wEel A7kE AW, A7, A4 AF okt AF F A 43 9
34E AMsHEY B3t A8 HeFUTh 53 AR AR 7hRe A8 A

Table 1-59. Peroxide, conjugated dienoic acid, and p-anisidine values of cinnamon,

ginger, and gardenia seed Yakgwa during storage at 30 °C

Storage Control Cinnamon Ginger Gardenia
days seed
0 0.78+0.037* 0.67+0.04% 0.76+0.05% 0.64+0.05*
. 14 0.96+0.04M 1.09+0.04" 0.89+0.04M 0.95+0.08™
Peroxide .
value 28 1.75+0.02" 1.52+0.018 0.89+0.05M 1.10+0.08"
(meq/ke) 42 3.01+0.13% 2.72+0.18% 2.16+0.18° 2.3240.09°
56 3.17+0.142 2.84+0.06> 2.60+0.124 2.63+0.23%
0 15.95+0.05% 13.89+0.21°¢ 14.40+0.26° 13.99+0.18¢
. 14 16.58+0. 15> 13.10+0.70" 14.14+0.40 13.40+1.01¢
Conjugated
dienoic acid 28 18.14+0.49? 16.08+1.13% 15.81+1.07¢ 16.57+0.065
o)
value (%) 42 16.75+0.17°  17.54+0.14"  16.66+0.42°¢  16.63+0.34>¢
56 17.97+0.15° 17.98+0.06° 17.1840.45%  16.69+0.45>¢
0 5.20+0.35% 41.98+0.322 4.61+0.10¢ 5.55+0.45%
14 5.61+0.25% 40.81+2.25% 5.73+0.31% 5.79+0.32¢
p“égﬁgme 28 5.49+0.24< 40.28+1.26" 6.07+0.06 6.12+0.17
42 5.44+0.51% 39.55+0.08° 6.00+0.29% 6.23+0.32¢
56 5.93+0.44% 40.82.+1.252° 6.85+0.29¢ 6.31+0.47
e. o A% F 43 FAAe) Ws}

control oF3t, Alv) ofs}, A7} ofx}, A2} offol= 74 1 kg‘%}
85.10, 74.22, 139.86, 106.37 mg &= A=dl, 30 °ColA 85
©] 8.82, 55,95, 44.23, 53.62%%1 7.51, 41.52, 61.85, 57.04 mggi UL_]_é}Oﬂ A%
ofdte] ExdH Eo] EeH A< HAH (Table 1-60).
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Zods =2 control °oF#, Ald ofd, AZF ofd, X|A}b ofF}o| AHA H A7
52.66, 110.77, 486.61, 248.64 mg/kg o] o™ 8F AA F control FIHoAx= 25
el =R ou, Ala ofx, A7 o3, A& o= 50% ol 2HFEFA T

control ¢F=}, Alx <ofx, A7 oFd, XA} ofo] g e 77 7125,
150.51, 70.72, 71.28 mg/kgo. = 74]34 °fit7t & ool Hld) Fo A =UTH

=3 control FHE AYFuE 8F e AAE <F3 yad I T
3L HolA gttt XA fFoA Nt HEH JIEEEolE EJ A T O3l
o] 8F & A Ao 38.2%2! 0.44 mg/kgo] ATt

ol9} o] ofye EAdtE EXRHE, ZdE, Bad2 FH AR T ZalEHU

of lor

0w, A%, W A AL olBe pAE =rAom, oavkel pAEE o
AspgAAGl ws ug etk webd okwh A% AMA A8 gAE 2R 8
HAaFEE £2ANNE 4o deln ExE, Eei, g dgde A

B, AT, e AR ARE o wEe] EFH] ASFOEN AUNAD F A

2 ¢ Utk
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Table 1-60. Antioxidant contents of cinnamon, ginger, and gardenia seed Yakgwa

during storage at 30 °C

Antioxidants Storage Control Cinnamon Ginger Gardenia
days seeds
0 85.10+0.98° 74.22.+0.06% 139.86+4.73° 106.37+2.34°
(100.00)Y (100.00) (100.00) (100.00)
14 47.45+0.87° 42.99+4.60% 150.98+0.092 82.72+0.51¢
(55.75) (57.92) (107.95) (77.77)
Tocopherols 40.57+4.56% 58.73+0.82% 86.88+1.87" 54.75+0.55%
28
(mg/kg) (47.67) (79.14) (62.12) (51.48)
) 29.32+12.58" 54.66+7.88% 84.36+22.46° 48.29+19.58¢
(34.45) (73.65) (60.32) (45.40)
56 7.51+4.798 41.52+21.64° 61.85+7.82% 57.04+8.28%
(8.82) (55.95) (44.23) (53.62)
0 52.66+3.32f 279.02+17.08°  486.61+8.69° 248 .64+3.84°
(100.00) (100.00) (100.00) (100.00)
14 18.15+1.068 163.79+4.11f 453.24+9.98°  292.42+11.79°
(34.47) (58.70) (93.14) (117.61)
154.26+4.78! 255.45+1.741 206.24+7.37°
Polyphenols 28 n.d (55.29) (52.50) (82.95)
49 nd 196.56+0.56¢ 275.12+1.41" 192.04+4.70%4
: (70.45) (56.54) (77.24)
56 nd 194.24+27.28%  334.86+49.85% 149.03+11.23¢
: 69.62 68.81) 59.94)
0 71.25+6.62% 150.<51¢3.)58ab 70.(72¢0.550d 71.(28i3.20Cd
(100.00) (100.00) (100.00) (100.00)
14 67.95+5.62 148.67+3.77%  64.13+6.78% 83.34+17.73¢
(95.37) (98.78) (90.68) (116.92)
) 70.10+3.66°¢  152.13+30.52%  73.34+7.52 80.16+2.77¢
Lignans 28 (98.38) (101.08) (103.71) (112.47)
49 64.34+4.85  129.02+16.21°  60.71+3.11¢ 71.59+5.62¢
(90.30) (85.72) (85.85) (100.44)
56 50.05+2.57¢ 137.45+7.99%° 68.11+4.55% 70.50+2.81¢%
(70.24) (91.32) (96.31) (98.91)
2) 1.15+0.012
0 n.d n.d n.d (100.00)
1.11+0.072
14 n.d n.d n.d (96.87)
) 1.06+0.022
Carotenoids 28 n.d n.d n.d (92.08)
0.49+0.10P
42 n.d n.d n.d (42.27)
0.44+0.00P
56 n.d n.d n.d (38.22)

U Relativity(%) based on the initial level before storage

2 not detected
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1) A=

(1) 350 % 5%, 59U

o olgde AARY F, AHo I Aol WA = 71E
AAR ZLAE oA 1083 FHe F, A3la #21==AAY. s2dx3 2
] : z st 3k & AOACHO R

28 R AL A5 2 A AR Ay, AFEe du,

e
wn), B, A AYE, 24, B, EdTEes My, B) Arfe £F
el Azstach. AGAL DA, BN, FUA, 2 BFRHE AU Bl
el AzaT. 74 24 ¢ BADZA BAP ¥ AOACHOE 4B Z29
W, 2y, 2%, oM FFL BASAT

(1) A% B2 A= FuS 2 FIF &% 24

7L AsE 2 AdyAd

A& 53] 31 C57BL/6] mice(n=35)8 TY3te] 15U A7t §, I
Hol| wegt A Fo2 UFrdo. thx+ (Normal diet group, ND)lAIE 5%
corn oile] Z3HE 2lo]&, 1AL (High-fat diet group, HFD)elAl= 5% corn
oil#} 25% lard7} Eg¥ 1A YA |(HFD)E 1253 A3ttt 23w (Black
rice group, BR)IIAIE aLAg2joldl] FAA 23 250 Hy £2E& 25% FEL

‘Llf‘ = H Ta=
2 HUISE AolE A FdF . T F 7 (Whole walnut group, WW)oll Al 31A] %2

ey
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olo] =AAXI TF BLS 7%, 5UATF(Black sesame seed group, BSS)oll A
= IARA ol ZdA FEE 10% EFANA AFstd, 3F EBe AT A E
4 7159 F8 gdo] HA stdt. A= 89 7IsAE AR sk, &
E& FE9A gastric intubation® & —,—043}% WS AL L3R Fa ZAAXT
H= ARE Aol EFst] HAANII= HHS Attt mga FEFEo] of
d 3= Y80 xgH nE AR J—f.i}x*o] 71548 & st A skt #35m|
Fint, 27, SYAe] AEEA 2ol A%, HFDY, BR, WW+, BSS 4
olo] vz g 2t Aol dF FEFo] FARSIEE AlxstAth. AF7 ¢ AT
I} Mol dHFSE 44 F 13 ¥ 33 %‘@3}9‘}‘3}. ZE5n 5]y, 35, SdA &2
o A3 BA=v Hat HoldFHE, 4 &2 o] v&, BAATLERE A4S
o 2ol A AFALERRE 12571 Ad §, 55 124 AL, 555 4
Aoz S AYAZAT. YL 3,000l A 1587 LA B & %%% =g

st -T70TCAA B R, rxAF Fisk AR (epidydimal adipose

tissue), ZA A4 brown adipose tissue)& A # 3} t}.

Table 2-1. Composition of control and experimental diets

Ingredient ND HFD BR Ww BSS
Casein 20.00 20.00 17.70 18.97 17.79
Corn starch 47.20 20.00 - 19.04 19.15
Sucrose 17.80 17.80 17.23 17.80 17.80
Alpha-cellulose 5.00 5.00 3.50 4.58 2.34
Corn oil 5.00 5.00 4.38 0.41 0.72
Lard - 25.00 25.00 25.00 25.00
Vitamin mixture 1.00 1.20 1.20 1.20 1.20
Mineral mixture 3.50 4.50 4.50 4.50 4.50
p,L-Methionine 0.30 0.30 0.30 0.30 0.30
Choline bitartrate 0.20 0.20 0.20 0.20 0.20
T ert-butyl
hydroquinone 0.001 0.006 0.006 0.006 0.006
Cholesterol - 1.00 1.00 1.00 1.00
Puffed black rice” - - 25.00 - -
Whole walnut” - - - 7.00 -
Black sesame seed” - - - - 10.00

“Freeze-dried

Y. AF2HE 83 A
Aszd Za3E 24817 &, AF 2

i—'ﬁ
ofN
ol
N
oft
1>
)
.
AN
ol
filo

=459
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2ol dH & &(feed efficiency ratio, FER)S [(AF357H(g/d)/ Aol dH=F
(g8/d))x100]2 Al4bstAT. A7 § &5 3AAIZ| Fog Wz g Z+
AR HS £33 & BAE =AH 9. @4 leptin 35 ELISA(Enzyme-linked
immunosorbent assay){ o2 #4330

th. ¥4 X4 profile /WX & ZA}

A FHAE, & FY2HE, HDL-282H &, LDL-FY2HE 5
o2 =39t T4 3R F(atherogenic index, ADE [(F & 2HE - HDL-
9 2H E)/HDL-ZH =H E|2 A4St

nh Zt2F Y AAALNE T 2 S 544 B F

7t 229 AAFJ4ZELS Ohkawa 59 WHE o]&3le, thiobarbituric
acid(TBA)9} ¥H23l+= malondialdehyde(MDA)9] &S ZA3P1 FZgAo=
= 1,1,3,3,-tetramethoxypropane(TMP)2 A&3}3tt. SOD A4S Sun 59 ®¥
HE HYste =AY, &4 &4 1 unit2 Nitro blue tetrazolium(NBT) 74
o] AeafHl&o] 50%7} ﬂ~ T49 ooz Ho|sHt}. Catalase(CAT) B4 -2 Aebi
Heog ZAs o, Z 1p moled] 71d& 3N 7IE &40 S 84 A
1 unit® 3F¥ . Glutathione peroxidase(GSH-Px)¢ &AL Lawrence & Burk?

Yo = EDTA, NaNs, NADPH, GSH, GSSG-reductaseE #7}et EFHo H,0,

LNS H7Esled NADPHO 3% ZAE =AH3¥, 84 A 1 unite 15%
NADP*E A3tEl= NADPHO <%Hnmole)o & Al 1hxZ o] wuizlo
Bradfordf 2.2 =43}, 84848 U/mg protein® & YeE AT

Ir

2t. @9 protein carbonyl &% 3 F4ts a7 84
AYTFE FHY THTE A3t AR 3, FEF9 protein carbonyl &
%@L Uchida & Stadtman®oE =AYt SOD &4 Sun 59 ¥HS HE
st A3, CAT &4 AebiHo 2, GSH-Px &4S Lawrence & Burk?]
Yoz =439tk SOD &4e U/g Hbo 2, CAT ¥ GSH-Px 42 umole/g
Hb/min® & JERY AT

8 9% AR L FASAE 24

Pro-inflammatory cytokine{! IL-6, TNF-a, MCP-19] &% ¥x¢ qdEA %
¢l adiponectin ¥%= ELISAH o 2 =3t}

ol A9 AMEY 24

Bzre] F AWe Folch¥ o2 2% % % A 543 FPWo2 24
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alanine transaminase(AL aspartate transaminase(AST), alkaline

sta, xAe FAAW FFe EAMoer EAFT. 7l AxESd ¥F
T).
phophatase(ALP) 84S =434

(2) WEd A& AFe G443 2 FET 23 77

7} ’é?ﬂ%% 2 AFYael

A% 538 47 C57BL/6]-Lep®™°® mice(n=21)F FY3t] 157U 25712

‘d’ﬂ‘ﬁoﬂ w2t A Fo 2 YFAo. tdZ7(Control, CON)elAl= AIN-93G 24

AE 3 basal dietZ, 27 A(Rice ganjeong, RG)TolAlE SAA%Z 2
)
9

O o

ol

ro o
A ol
o
=)

S 25% X3S 2 o]lE, 7]7 A (Sesame gangjeong, SG)wolAl= 52
M3 BEES 10% E33 2olE 10577 AFF oz AFsdg. 2734

& AAe Aol TG AFY

i)
o
ol
ol
wa
)
oy, M
ol

B AT Hol 4H ARYRRE 1077} A &
& YBAURLL YA AL 3,000kl 158

Table 2-2. Composition of control and experimental diets

Ingredient Control RG SG
Corn starch 39.75 16.83 36.60
Dextrinized cornstarch 13.20 13.20 13.20
Casein 20.00 19.06 18.28
Soy bean oil 7.00 6.47 2.44
Alpha-cellulose 5.00 4.39 4.44
Sucrose 10.00 10.00 10.00
AIN-93G Vitamin mixture 1.00 1.00 1.00
AIN-93G Mineral mixture 3.50 3.50 3.50
L-Cystine 0.30 0.30 0.30
Choline bitartrate 0.25 0.25 0.25
Tert-butyl hydroquinone 0.0014 0.0014 0.0014
Rice gangjeong” - 25.00 -
Sesame gangjeong’ - - 10.00

"Freeze-dried
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. vk B o] ZRAEF A & A}

Hlgk AN ETE 2] S8, TR AR F Hud WAxY PAE 24
sgon, AoldH /17 B AF % AF Z7F, HHAFES ZAHTL 4ol A
AEE AVSAT. ¥R FAAY L F FO2HES, HDL-FolzseE FEE
AaYoR ZYsac

o 43 53 =4
874 Total radical-trapping antioxidant potential(TRAP) Rice-Evans &
Millerfio. 2 A3}, 3 TRAP & TEAC(Trolox Equivalent Antioxidant

Capacity) .2 YEN AT =R ABTS(2'-azino-bis 3'-ethyl
benzothiazoline-6-sulfonic acid)& HH&AIZl & TroloxE ZFFOE 5l FH=
M2 R TEACS T3ttt @3 2 7+ =29 glutathione(GSH) % 32

Ellman®| A|AlgF glutathione reductase-DTNB recirculation assay®™ = A}&3}
o FAsAT. xZF e AFHALISIE FE+ Ohkawa 598 WHE o] &3ty
thiobarbituric acid reactive substances(TBARS)Z YeRHAT. ZFZEZ 9] SOD,
CAT, GSH-Px &< At on, @ d 2 Bradford o2 43t

1 ZFZZ 9] cytokines FA}
Fx29] [L-6, TNF-a, MCP-1 %2 ELISAHOZ =A3to 3I34H
e SHSAT. xH o @l FA 2 Bradford &2 A AT

o|N

nh 89 2 JAedAYH NAER =A

& aajioz, ¥4 Aded 9 adiponectin ¥=& ELISAH O 2 Z33H%
t}. <Y A3A A #E2 Homeostasis model assessment index(HOMA-IR)&
[ZEdHmg/dL)x 324 HU(ng/mL)/405] 25 A 4batd ot

vl B LSRR AL ETH =A
zA e F AAE Folchyoz F&58 &, F AW FHFY 4T FFs
ZAE T 715 A EQ €3 ALT, AST, ALP 48 =43390

AL BAAE
AY BAARE HAd+FFHxHmean+SD)E FASFT 2 79 HAXY H
oA HAAL BAEH(ANOVA)E AME3sle] AAISEA AL, Tukey's testE follow up

test® ARE-3}FH TH(p<0.05).
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3) A% 2 1

(1) A% A& 489 43} @ FAF a7 A

ERES I S SR 3.4%, WAL 92%, AWE 2.5%, FHEL
14%, % Aol et 6.0%2 By, BAAET £59 $EE 37% wHEe
14.7%, AL 65.6%, L 2.0% F AolHfi 6.2%2 Vet $AAZD
SRAe] SRS 11%, BEL 22.1%, AL 42.8%, HEL 5.6%, F AoldH

Table 2-3. Proximate composition of freeze-dried puffed black rice, whole walnut
and black sesame seed

) Black sesame
Puffed black rice Whole walnut

seed
Moisture 3.4 3.7 1.1
Crude protein 9.2 14.7 22.1
Crude fat 2.5 65.6 42.8
Crude ash 1.4 2.0 5.6
Total dietary fiber 6.0 6.2 26.6

U AF=zd &3

o=, HFD, BR&, WW+*, BSSw9 HF A5 22 26.5+2.3, 38.6+2.5,
38.0£2.2, 40.1+2.8, 39.2+2.7 g & YElgtt. HFDTY AlF2 tZe) Hls) &
olF o7 ZFUlstH o, BRT, WW, BSST9 AFS HFDTH #9& <l Xpolr}
RATh. HFDw 9] AFS7HFS dZ2e vl8)] fFodo=2 7k 3 (p<0.01), BR
T, WW, BSS-9 74]??7} g2 HFDw ¥ o &<l atol7h §llth. iz, HFD
T, BRT, WW, BSST9] Aoldd &2 F22Q Zeol7k §ldth. HEFDE9] 2]o]
AH EE(FER)S 6.52+1.11%= YER}, thZ7(1.83+£0.22%) Hl&] fojdoz =
78t AL, BR%(5.84+0.95%), WW(6.44+0.57%), BSST(6.19+0.73%)H= 24
%1 zto] 7t it

BR¥, WW+*, BSSw#¢] #Z35w| By, 557, S A& 22 29.1, 7.8, 9.4
g/kgl 2 e, A FHAZH(body surface area) ztolol] ZAdt] Abge] AHdFH o
2 HgstH A7 2.4, 064, 0.77 g/kgl®E YEMT o] AHZFS AF 56.3 kg
(F=21 Al A 9] EZiﬂ%)ol Argro] Z3m] AHH 35T, 395 77t 133, 36,
43 g/day AHAstE ol algddTt. & 90 g == ¥ 137]E FF 19 13 BEFo|
FEog, ZEu FHRF 133 g2 ¥ 1.5 —571011 M= Folth. F 36 g ¥

Fl
OO

::‘
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} 43 g& w3 FDAGIA A4 @
8 FUF HATYU 42 gl 2D
ST RgEAT AYHE £F9 TUAE 4AD A5 Fas o

a3E FEAYS Fol A8

o\

AEEAAS A ERE VIO F de= A
OO]: “\f'
=1

Table 2-4. Body weight, food intake, and FER of C57BL/6] mice

Feed
Initial body  Final body Weight gain Food intake 'e'e
Group eht(e) weight(g) (&/day) (&/day) efficiency
welehta shHe g/cay 8/CY) Latio(FER. %)
Control 21.0+1.6 26.5+2.3*  0.46+0.08° 3.5+0.4 1.83+0.222
HFD 21.2+1.5 38.6+2.5°  1.45+0.13° 3.2+0.3 6.52+1.11°
BR 21.4+1.4 38.0+2.2°  1.39+0.12° 3.5+0.5 5.84+0.95°
WW 21.5+1.4 40.1+2.8>  1.55+0.22° 3.4+0.4 6.44+0.57°
BSS 21.5+1.4 39.2+2.7°  1.48+0.19° 3.4+0.4 6.19+0.73°
th =, HFD, BRv, WW+*, BSS¢ Fa3 @Mz FA = 242k 15.8+3.1,
30.3+5.7, 27.8+5.5, 35.9+7.1, 31.2+5.4 mg/g BWE uyElwt}t. HFD79 HF 13
WA FAS dzwel v FejHor F7FekAA, BRw, WW, BSSw
A1 AFel7k gllth. &%, HFD, BR&T, WWZ, BSS%LA A FA= A
Z} 3.6+0.6, 4.3+0.9, 4.6+0.8, 4.0+0.9, 4.4+0.7 mg/g BW= Yel}, 2 7t
T o7t gttt welA] FHEvw 9 S5, SdAe] AFH= LAY HolE
HTHS F 53 TEo oA Az Xle‘%‘Oﬂ T FFS v XA XY

Table 2-5. Epidydimal fat pad and brown adipose tissue weights of C57BL/6] mice

Group Epidydimal fat pad weight Brown adipose tissue weight
(mg/g BW) (mg/g BW)
Control 15.8+£3.1% 3.6+0.6
HFD 30.3+5.7° 4.3+0.9
BR 27.8+5.5" 4.6%0.8
WW 35.9+7.1° 4.0+0.9
BSS 31.2+5.4° 4.4+0.7

HFD ol 84 3 B5& 12.1+2.2 ng/mLE thZ7(5.1£1.0 ng/mL)ol] #H]3|
felmo g 2718 :(p<0.01), BRE, WWE, BSS#e ¥4 Wd FxE: 77

—

- 133 -



10.6+2.1, 12.3+1.9, 11.6+1.9 ng/mLeE HFDT# oA ¢l xtol7t glAth. #

He Auzdeld EuEs s2row vl 45 Ad AFH 2 aARP Sl
debdth aed 250 8 5%, SU4 AL 3F P9 RH JFS

CEEOScE

20
3 15 ° ° b
E
2 T ‘f [ T
£ 10 - | | |
@
= a
0
ND HFD BR ww BSS

Fig. 2-1. Serum leptin levels of C57BL/6] mice.

. &3 AR profile AN &I} =A}

&<, HFD<, BR, WW, BSSw9] 84 F4AW v5& 27 92.9+12.3,
122.8+17.4, 97.8+14.4, 100.0+11.8, 95.9+15.9 mg/dLE YElst} HFDTo €
A FAAY v dxa v fFojFow Frkskal, BRe 3 WW, BSS+
o] A4 H&E HFDT Hla f9doz 7iasdtgon, dxrdas 92
2ol 7F §1 A TH(p<0.05).
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Fig. 2-2. Serum triglycerides levels of C57BL/6] mice.

HFD#9 dd Zg2HE ¥5E 12744219 mg/dLE Whx7(94.5+15.1
mg/dL)ell Hl&] feldez FUhstat. BRT(99.2+16.7 mg/dL), BSSTol 4
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ZY2HE %5(100.3+14.5 mg/dL)E= HFDwol Hl&] oA ow 7HA3HA
2= FYHA Zolrh ATk Wwe] 84 ZE2HE F%(106.4+18.0
mg/dL)E HFDol Hla) ZAasts AdS Hgoy, dxs % HFDE, BRE,
BSSw# A<l Aol flAT.
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Fig. 2-3. Serum cholesterol levels of C57BL/6] mice.

=7, HFD+#, BRi, WW+i+, BSS#¢ ¥4 HDL-FH2HE =+ zZt7
52.4+9.3, 57.2+11.2, 58.4+8.1, 56.1+8.6, 59.249.1 mg/dLZ e}, oA #3t+
ol Aol7t YAt

80

@
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ND HFD BR Ww BSS
Fig. 2-4. Serum HDL-cholesterol levels of C57BL/6] mice.

HFDT ¢l ¥4 LDL-Z#¥2HE %% 41.0£8.0 mg/dLEZ TIZ7(25.9+7.3
mg/dL)ell  Hl&] FeHoe=R  FUel¥er, BRT(28.9+7.1 mg/dL), WW
(28.4+£6.4 mg/dL), BSSw¢| 8% LDL-Z# 2HE F%(27.6+6.2 mg/dL)= HFD
ol vl FoF o2 AT
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U, AERA AT 9Fe FarAEE AT Hos Ard

o &4t a9

HFD9] 2+%2] TBARS &%(0.82+0.13 nmol/mg protein)&= ™ Z7(0.59+0.09
nmol/mg protein)ell ®l&]| FoF o2 FU13te], A3slE ~EHAVF U5 Ao 2
YEegth. BRv¥, WW+#, BSS7#9] TBARS H%+ Z+ZF 0.61+0.09, 0.66+0.10,
0.63£0.10 nmol/mg protein® & e, HFDw o HIE] FoHo=E 7HAsH S
H, iz # zol7) Yl

Higto g2 Qs FA=3tA FHE A A4 F(Reactive oxygen species,
ROS)#} &4 & 4% (Reactive nitrogen species, RNS)3} 728 falgttjzdo AAS
S A Abstd 2Ef g X0 JY, 3 48R #A3H, 357, 9%
o AHAE 1xFH NANNIE FEE FAaAA 43 a2 YER AT

g a a '|' _[

o I I

£l [ oo
0.0

ND HFD BR WwWw BSS
Fig. 2-7. Hepatic TBARS levels of C57BL/6] mice.

=+, HFDw, BRw, WW+w, BSSw9] k=% SOD @42 2+7t 18.5+2.8,
13.4+42.0, 17.7€2.1, 17.0+2.0, 17.4+2.5 U/mg protein® 2 et} HFDT 9
SOD &AL fixTd H3) fodoz 7astgor, BRT ¥ WW, BSS#9 zH
Z4] SOD €42 HFDwol Hl3l fedoz Frhstdtth
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Fig. 2-8. Hepatic SOD activities of C57BL/6] mice.

HFD 9] 7+x2] CAT &4 8.6+1.1 U/mg protein® thx+(11.5+1.3 U/mg
protein)oll B3] FJFHo2 AT BRTY FEF CAT 4(11.2+1.6
U/mg protein)> HFD<ell Hlg} oA o2 Frtsldal, thxzad Fo30 o
7} 1Tk, WW£(9.9+1.3 U/mg protein) 2 BSS9] 1+x% CAT #41(10.4+1.8
U/mg protein)e HFDw ol W& F7lst+ A& RG99y, HFD 2 x4

#9125l Aol7h Tk,
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5 | | ab ]
Em—l 2 | |
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Fig. 2-9. Hepatic CAT activities of C57BL/6] mice.

=, HFD+, BRT, WW+*, BSSw9] t=2] GSH-Px €4S 72t 16.7+2.0,
12.8+1.8, 16.2+1.8, 14.9+1.8, 159+2.0 U/mg protein® 2 e} HFDT 9]
GSH-Px &Ado] txwel vls] fFoldo=r FAstgitt. BRT 9 BSSw 9 HzxZ
GSH-Px &4-& HFDel Hlg| fFoldo g Frtstion, tixad 193l o]
7b Rt WWe] GSH-Px &4 HFDwel Hls| F7hste A¥%e 2Ziou
HFDT 2 tiz3 Fo48<l Zol7) gl
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Fig. 2-10. Hepatic GSH-Px activities of C57BL/6] mice.

HFD2] A&¥T protein carbonyl %+ 31.7+2.8 nmol/mg protein® thx
(22.1+1.7 nmol/mg protein)ol H|3] FelH o2 FUlste], 4kstd ~Ed 27}
=7V Ao 2 Yebygt. I8y BRI, WWE, BSS:rLQ] protein carbonyl &%+
1

5

27y 24.9+2.9, 26.5+£3.2, 25.3£3.7 nmol/mg protein®. 2 e}, HFD ol H3j
FelH o g fhaste, #3v], 35, S Ak o] 5% ASE UEy:
o,

T 40

% b

g T 5

D 30 J_ a a

E ' T I I

° |

£ T I |
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Fig. 2-11. Erythrocyte protein carbonyl levels of C57BL/6] mice.

HFD+¢] H&+ SOD &4(807+107 U/g Hb) ti=xw(1,306+175 U/g Hb)ell
Hls| freldo = ZHAstth. BRw(1,084+126 U/g Hb) ¥ BSSwe HEF SOD
24(1,026+115 U/g Hb) HFDwrell M8} FoHo= F7lstial, tixrie @
ok, WWe] ¥ SOD €4(1,007£146 U/g Hb)> HFDv, BRv % BSS+ 3
CERE TPl
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Fig. 2-12. Erythrocyte SOD activities of C57BL/6] mice.

=7, HFD¥, BRT, WW, BSSw9 HdE CAT &4 ZH7 126.9+18.6,
90.4+14.5, 120.6+16.9, 117.6+15.2, 122.0£15.0 pmol/g Hb/min® =& vEY,
HFD®e] CAT 4L tizol Wa) fexoz 7-asidrh. BRE 2 WWE,
BSSw9] HE CAT &4 HFDTO Hl3] folHoz Jrlstden, gz
#2179 Aol 7} YATh,
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Fig. 2-13. Erythrocyte CAT activities of C57BL/6] mice.

HFD72] A GSH-Px &4& 27.6+2.6 pmol/g Hb/min® tZ7+(32.9+£2.9
umol/g Hb/min)oll Hla} Fo]H o &2 ZHAstdth. BRa:, WW+, BSSvHo| A&
GSH-Px &A-e z+z} 30.6+3.9, 29.4+3.1, 31.6+3.6 pumol/g Hb/min& vtehi},
HFDw ol Hl8] S7tetes AdFe B oy, HFDY 2 diz73 F2Z< Aol7t ¢l
AT,
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Fig. 2-14. Erythrocyte GSH-Px activities of C57BL/6] mice.

HIRES AFsld ~2Ef g FI7HA7|AL, ol WA ST, A2% J=d, AdH
A A, vgEFAH AW T ovvk #4d Zd3e dsATE AeE BRiuH.
SODE ROS 3}8t#92l superoxide radicalS #4+3l442 Ay, #aksles
CAT T+ GSH-Pxell 93] 44t E2 Addrt. #Jv, 357, 5
gAY o] JAstA &4 S FUHATI A, XA
3l=9 FEE o], HINE B HEo] Ys st VAT AL
=

=557, T4 2 dAHFole ol 3 FYds FEEH 2 HolEA
nlzbo] =] Qut. 53 4 RSN,

FTAAE kst a7 99 A= :
sesamolin 59| #1d A8 48t 535 YeEH
|

727

>~
=
il

Aok BRolE @as Jdad) Eads0 FRa S4E0 AT webA o
98 BAEc 1AY Aoz fEH A8H AEdUsE 84 Ao AnH

=

ot FEF &34

HFD el 84 IL-6 %% 18.2+4.3 pg/mLE WZ7(7.0+2.2 pg/mL)ol H]3|
ez oz Z7kstdth. BRT(10.2+1.9 pg/mL) ¥ WW(11.2+3.2 pg/mL), BSS
7o 84 IL-6 %(9.6+3.2 pg/mL)= HFDZo| Hl3) fox oz 7hastgct.
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Fig. 2-15. Serum IL-6 levels of C57BL/6] mice.

=, HFDY, BR¥, WWi, BSS#9 ¥4 TNF-a %t 7217 15.4+3.4,
29.6+5.7, 19.0+4.1, 22.1+4.9, 20.4+4.2 pg/mLE uEltt HFDTo 3
TNF-a 5+ iz vls) 8oz Z7kstd o, BRv 2 WW, BSS+9]
¥4 TNF-a %+ HFDT O Hl8] fojd oz 7HAsHAT.
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Fig. 2-16. Serum TNF-a levels of C57BL/6] mice.

HFD# &3 MCP-1¢ %%+& 427499 pg/mLE YeER}, thx(24.8+5.6
pg/mL)el HI& FoHo=z Fristdt. WWel ¥4 MCP-1 5%(29.0+5.4
pg/mL)E HFDol ®ls) 743k om, BRT(36.2+7.3 pg/mL) & BSST< &3
MCP-1 %%(31.948.2 pg/mL)E= HFDol Hl8} Z+4steE AFS BE oy}, HFD
T 2 zrd Fo)H<l Aolrk AT
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Fig. 2-17. Serum MCP-1 levels of C57BL/6] mice.

iz, HFDw, BR, WW+, BSS¥¢| €A olH=zdvd & 10. 7,
8.3+1.4, 10.0£1.5, 9.7+£1.3, 10.6+2.1 pg/mL= YeFY}, O #3F FA<Q1 2o
7F AT
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Fig. 2-18. Serum adiponectin levels of C57BL/6] mice.

Aol2 fE% MW low-grade inflammationS F=3ta, AkEz ~

S/ Aoz RAuEHTh 4ksz 2EH 2 FUls AWAES] of

E7RQl &8 & WslE fFxst, 51T cytokine FXE F7HA17|L A

A FEFRESS FEST. B dAFddA nA Aole HAE

IL-6, TNF-a, MCP-1 84 ¥5& Z7Az04, 230 9 5% FUxe 4=

AZEA cytokineEe TAAZAT YA, 350
5

ol
ERE $5% o dHA Qon, sl Fid
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L] R o i s e
=7, HFD¥, BRT, WW, BSSw9] =22 F A& &2 242 62.9+11.9,
133.7+22.6, 92.9422.0, 119.8419.3, 99.3+16.9 mg/g liver2 e}t HFDT Y

2 F AF gFe gz vlE feldez FUkel o™, BRT, BSSTO
zA F A gFe HEDTO vls)] foldo=z Aasda, tgxvrRt =4 o
Byttt WWEe] 7+x2 & A& 35S HFDT 9 BR, BSSw## o)A ¢l x}o)
7F Ao
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Fig. 2-19. Hepatic total lipids of C57BL/6] mice.

HFD#9 2Fx3
mg/g liver)el w3}
o] ThxA FAAY

A

ok

} ogheFe 44.9+10.3 mg/g liver® whxa4(18.7+3.9
Ko 2 Z7sldth BRT(30.5+7.1 mg/g liver) 2 BSS+
(32.5+6.0 mg/g liver)2 HFD ol Hl&] foldo=z A
staey, xRt =4 dvElgg. Wwee A FAAAN &3K33.9+8.2
mg/g liver)& HFDwol HI&| ZHaste AFFES yehileoy, HFDY % BR,
BSSw 3 F9&Q1 Abol7t gl
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Fig. 2-20. Hepatic triglycerides levels of C57BL/6] mice.
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HFDT¢ &% ALT S4L 42.1+8.9 U/LE e} tl%2(17.6£4.0 U/L)ol ]
d foxom Zskskch. BRE, WW:, BSSTEe ¥4 ALT Ae 77
29.0+5.2, 31.1+7.5, 28.1+7.2 U/LE e} HFDZol vla) Soxos 7+asy
or], zzRT B4 et
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Fig. 2-21. Serum ALT activities of C57BL/6] mice.

i Z+, HFDY, BRT, WW, BSSTel ¥4 AST &4 Z7zF 27.9+7.0,
60.6+11.0, 43.1+7.7, 54.6+10.2, 46.7+7.8 U/LE Yel}, HFDT9 &% AST &
dol tizol HlE feolHo® Frietddth. BR, BSSwe] A AST &4
HFDZol vl3] fodoz ZA3Ay, dE2FEYg =4 Yeigt. Wwte] 84
AST &4 HFDFo| Hl3] #Zaste %S 2oy, HFDT 9 BRT, BSST#

Fo15e Aol7h Tk,

100 |
_ 80 - ¢
= ]’ bc
,E_‘ 60 b | b
2 1 : 1 T
E 4 7 | I
3 |

20 | 1

0

ND HFD BR ww BSS
Fig. 2-22. Serum AST activities of C57BL/6] mice.

HFD7e &% ALP &4& 61.1+15.9 U/LE YeRY tf=7(32.4+8.7 U/L)A
Hla God o=z =718t BRT(48.0411.9 U/L), WW(51.9+12.1 U/L), BSS
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9 834 ALP &4J(49.7+13.5 U/L)S HFD+ol W& Zastes AEFS ROy,
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Fig. 2-23. Serum ALP activities of C57BL/6] mice.

W75 AE &4 ALT © AST, ALPS txZ o] &A% FAo] Fobxt
A50), 5%, TYAe] AL HERFY AY FAL FEATIL, 175 A
S¢S FE Z0E ARED MU fEE A8H 2Edzr A&HY 93
) El & A W7Hfatty liver)©]

=4  A¥r<(nonalcoholic  steatohepatitis,

=<
£ ge £09T. BE U8 BEN, 55

o2t
g
olN
kof
i
i
i
o
=
2
=
>
1
=
W)
lo
10
Lo
it
2
ol
O

3 75 A =

7V BARA D ARARe AN AEEA

TAAZS B FELS 2.0%, TFRAL 3.8%, AW 2.1%, I 0.6%,
Z Aol AdfE 24%E YER, MBS FE 0.9%, THEL 17.3%, A%
45.6%, 3&2 2.0%, & 2ol fre 5.6%E YESTH

Table 2-6. Proximate composition of freeze-dried rice gangjeong and sesame
gangjeong

Rice gangjeong Sesame gangjeong
Moisture 2.0 0.9
Crude protein 3.8 17.3
Crude fat 2.1 45.6
Crude ash 0.6 2.0
Total dietary fiber 2.4 5.6
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. AF L HolHAZF
=, RGT, SGT9] AT 47 47.143.8, 48.4+3.4, 49.6+3.3 g & E}S
E]‘ r,ﬂz:,l RGT, SGT9 ’51 oldFHFE 42 4.4+0.6, 4.8+0.3, 4.7+0.3 g/do
3+£1.0, 7.7+£0.8%= YEFT. RGT, SGT9
, Zvzy 32.6, 12.6 g/kgo 2 YEGOom, o= &AGA
o x3tH &S 14.0 g/kg, MAA £3dH 57032 9.4 g/kg AHS &l
et Ao =3¢H A 9 sFAY JHZFS AFEHZF Aol A
A Z4ZF 114, 0.76 g/kgo = UERH. o AT Al
de] AT ARl AA x23E A P S5
Fote Gl sgEtt. & 90g == W 137+
23E & 64 g& 7 0.6 F7)9 HFH
g8 1= FDAOIA A A8k "‘%%ﬁ]’%% MAE
T AFHERA 42 g AR ol
AR A¥E Wy IdaH
inflammation, ©]%A] Z, JdEdAIA, 189 T EAE UrE]r‘ﬂﬂ‘:}. ’%}70”3
I AR HAF+= ob/ob miced JAAM AF, AFS7HE, 2
BE&e FH8 IFE FA FUT

ob/ob micex #=El
]

Table 2-7. Body weight, food intake and feed efficiency ratio of ob/ob mice

Food
Initial body Final body Weight ) Feed efficiency
Group ] . . intake .
weight(g) weight(g) gain(g/d) ratio (FER, %)
(8/d)
Control 23.9£2.0 47.1+£3.8 0.33+0.06 4.4+0.6 7.6+1.7
RG 24.4+1.6 48.4+3.4  0.34+0.05 4.8+0.3 7.3+1.0
SG 24.6+1.7 49.6+3.3 0.36+0.05 4.7+0.3 7.7+0.8

o Bad Qa2 2
RG, SGe H a3k WAz u; A= zhzt
) Z7(59.6+6.8 mg/g BW)T 214 <¢l

1.546.7, 57.3+£5.4 mg/g BW=E,

Table 2-8. Epidydimal fat pad weights of ob/ob mice

Epidydimal fat pad weight

Group (mg/g BW)
Control 59.6+6.8
RG 61.5+6.7
SG 57.3+5.4
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Fig. 2-24. Serum triglycerides levels of ob/ob mice.
RGT % SGTe 84 ZFHHE 5= 247 145.1+£20.6, 151.5+20.4 mg/dL
2 Yehd, thx$(169.3+28.5 mg/dL)ol vl ZAsteE AEE RYoy, Uz

3 fo79l Aolsh QAT
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Fig. 2-25. Serum cholesterol levels of ob/ob mice.
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Fig. 2-26. Serum HDL-cholesterol levels of ob/ob mice.

Lol R 2 o R e

z7, RGT, SGTel 4% TEACS Z+Z} 0.78+0.09, 1.02+0.12, 1.00+0.15
mM Trolox equivalentZ WEGTE RGT % SGTe] @3 TEACeo] tjzTo B3|
oA o2 Frtete, d3 dAiksleol S7He 2o E UERT

15 r
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Fig. 2-27. Serum TEAC levels of ob/ob mice.
=7, RGT 92 SG*9 7+x2 TBARS &%= 242 1.95+0.27, 1.58+0.25,

0
1.32+£0.27 nmol/mg protein®2 e}, RGT % SGo] tlzx=Tol Bvld] 2%
o2 asto, AFAYLAsE] AHEH ASE YEE
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Fig. 2-28. Hepatic TBARS levels of ob/ob mice.

iz, RGE, SGwol A GSH ¥&=v 27 337.5+£49.4, 379.2+54.0,
404.9+55.7 uMe.2 YelY, RGT 2 SGTe 84 GSH %7l F7lsles S
BHou Al #3F FoFA Aol7k §ldth. RG(27.4+3.3 nmol/mg protein)¥}
SG9] k%2 GSH #%(28.1+3.6 nmol/mg protein)s WHZE(22.6+£2.7
nmol/mg protein)ell Bl&l] FoHdo =2 FUlslAtt. meba A7 9 AgAe] A
A FsEAR] GSHY 1tx24 T8 S7HAA 4Hsld ~EfAE $sste= A
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Fig. 2-29. Serum GSH levels of ob/ob mice.
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Fig. 2-30. Hepatic GSH levels of ob/ob mice.
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Fig. 2-31. Hepatic SOD activities of ob/ob mice.
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Fig. 2-32. Hepatic CAT activities of ob/ob mice.

RG(13.1+2.1 U/mg protein)3} SG¢] 7FZZ GSH-Px &4(12.7+1.8 U/mg
protein)2 tZ7(10.3+1.3 U/mg protein)ol H|s| felH oz ZF7lstH .

- 151 -



20 -

15

10 + T

GSH-Px activities (U/mg protein)

0

CON RG sG
Fig. 2-33. Hepatic GSH-Px activities of ob/ob mice.
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Fig. 2-34. Serum IL-6 levels of ob/ob mice.

x+, RGE, SG#9 ¥4 TNF-a %= zZtzb 78.7+16.2, 60.1+£12.5,

38.2+7.9 pg/mLE YEHTE RGT9 TNF-ao] thxto| vls) Aoz 7hAast
gom, SGe ¥F TNF-a 3%+ RGO Hl8] Fo& oz 7FAs9 T}
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Fig. 2-35. Serum TNF-a levels of ob/ob mice.
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Fig. 2-36. Serum MCP-1 levels of ob/ob mice.
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Fig. 2-37. Hepatic TNF-a levels of ob/ob mice.
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Fig. 2-38. Hepatic IL-6 levels of ob/ob mice.
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Fig. 2-39. Hepatic MCP-1 levels of ob/ob mice.
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Fig. 2-40. Serum glucose levels of ob/ob mice.
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Fig. 2-41. Serum insulin levels of ob/ob mice.
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Fig. 2-42. HOMA-IR values of ob/ob mice.
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Fig. 2-43. Serum adiponectin levels of ob/ob mice.

HRto 2 fEE 432 2Ef X AEUE ASHY T2 25T o]§-&0
AsfE o] JAed Aol AXL 1@%‘0] =¥t ob/ob micedl loiA BT

JEA T, gebd A&d A3

o, Bl¢EFA AL NAHESH
RGT, SGT9] t=x2 F A AFFS 2+7F 235.7+48.3, 253.7+54.5 mg/g liver
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Fig. 2-44. Hepatic total lipids of ob/ob mice.
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Fig. 2-45. Hepatic triglycerides levels of ob/ob mice.
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Fig. 2-46. Serum ALT activities of ob/ob mice.

- 157 -



=z, RGE, SGiEe ¥ AST 4L Z7F 266.5+39.9, 211.9+34.1,
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Fig. 2-47. Serum AST activities of ob/ob mice.

g3 ALP A& dUlxT, RGE, SGEol Zz 254.2+41.0, 225.1+36.5,
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Fig. 2-48. Serum ALP activities of ob/ob mice.
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Table 3-1. Kinds of Kwajule from different merchants
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Table 3-2. Kinds of Gangjeong from different merchants

oF  |oE | o 63 e 63 3o o 3o w R W
Mo Mo Mo Mo %o K %0 %0 v L X LN B
= = = = g ﬂﬂ g g El X
oS X - X = et w~ 3 X X X X ot
oF oF oF oF X w- X X S S S S B 7w
g |db |db |db o I S o S I R S
- - ~ ~ 1 1 1 — — — — S~
< < < < H E H H < < < < | < -
. . . . N 9 N N < < <t <+ B =
X X ) X il ny | il — L B
g ™ ) ™ o - I o i F e 1 il i Wo ~ ow
o o ) ° oy of oy oy U-| U Wrm\ﬂ '~ ~ ~ =Y
el T mwm T Ak . 1+ il BB |oE|B B B W T
. . A . o of W |9 of oF| oF [u-| . ) . . R ¢
2R 2 15 [=ls [T8s s HEEE |8 |8 X
& N o Y (ri T I L v B i R = F| .o > > > X
N s |w XS ™ R R 0 o e
— — — X | X XX = XF ooy | XP o - - ° Sl = T
i X X —~ X ~ R Lo Lo | mo |z H W R (R R ® X
S S < S RN A s w Rl T Y .
G 3 s 18 |8 |8 R LT R LR W | R R DA g
— — S — %OW S A S A 1 IR AR TR o R R AR S
Boom = W | SIS R|® IS RISK £ £ QKE |4 F | = 3| o -
T T il ] S %o | & m/o T %o ol o or or or <o LR A
e S £ R I  R R - R - R SIS T | T E|T ET g &
A = ' L Cle Sl & R I A A R A T
N B I T T B I =y A
i N N s U ey )X ey X pach I R VT [T P gl N
I - - L - IR K b L D I R L I
A AR - K o o gy K|of Blop B g g |k Of L ) F B\ B g R
| o | T m® ol e TR AR EIR IR o e
Blle s ™ . | [Bxlg BB | ®KET|FmEHES B w@ % 2w
o | BX PN N - N ali alyl 1_,_.A R e alil 1_,_.A atil 1_,_.A .A, = | =T o T O ~ o B0 ol G
o o 7D o ° _/U 7_u ‘m: E.E =1 =1 SlEr | = UE HT == N H_T
AAm%B - ST Sl L R F T | | o
BB - T hy ok hy S | o T Sl o S ol o |O s ! ! o !
o (| .|| = = = RIS Bl SIS 8IS IS8Rl g Tlg X ST
S S A k- 1] R R R e e = = =R
= |=|Zr | ® E X |mo N io PN =T N = |= N 1 ) io N | = N |© =| = |go|T J T . |© = -
lﬂ R | A XO .Lw ve) _Ao ve) o | " ul W I3 R _vi R| R |X N N NG 50 R 50
REW R RS S| S| ol ol B | BT TR w5 R SRS RS
RO
™ Rl | R o R R R
g || R[] | R R R R TR R RR R R RO R R
= |°|I°F x| Mo | R0 | K IR R |K | R RO R |R RO T R N N o )
NI S O - e S L A T S et B B S S o IS X T
AU el e | o Gy Ho o | EF | O | T | W R el (R "R R Ho C 5
e
cg < M &) )
oy

- 162 -



HABMN7A AN 82%, 273 12%(& 96%, Wo}l 4%), A&, &
ENAEA S 82%, A (E 96%, Mol 4%) 12%, A, EA
A pARE! Z7 82%, ZA(E 96%, Wo}l 4%) 12%, B, EA
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Table 3-3. Kinds of Yakgwa from different merchants
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1. mixing wheat/waxyrice 2. mixing with sesame oil 3. mixing with soju and
flour, salt and sifting and sifting sSyrup

4. moulding the dough 5. cutting dough into the 6. frying in soyban oil
small pieces at 90°C

7. frying in soybean oil 8. soaking in dipping 9. Yakgwa sample
at 150°C syrup

Fig. 3-1. Preparation of Yakgwa
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Table 3-4. Descriptive attributes of Sesame Gangjeong by Korean panels

Categories Descriptors | Abbrevi. Definitions
Surface ) )
Appearance A visual evaluation of the surface yellow color
. color ScolorA ] )
attribute intensity
A7
Sweet S tO A ti iated with
wee romatics associated with syru
A e
Roasted Complex aromatics associated with roasted sesame
_ RoastedO
AFHI A seed and walnuts
Odor/Aroma | Sesame ) ) )
. _ SesameQ Aromatics associated with sesame seeds
attribute A A
Walnut . . .
_ WalnutO Aromatics associated with walnuts
SEWA
Pine nut . . . . .
PineO Aromatics associated with pine nuts
A
Sweet ) ) ) )
o SweetF Fundamental taste sensation which sugar is typical
T A
Roasted . .
_ RoastedF Flavor associated with sesame or peanuts
a4

Flavor/Taste | Sesame ) )
SesameF Flavor associated with sesame seeds

attribute B
Walnut ) )
_ WalnutF Flavor associated with walnuts
s=gt
Pine nut . ) . .

PineF Flavor associated with pine nuts
Bk
Hardness Hard Force required to bite through the sample using the
_ ar
Texture oot front teeth
ttribut . . .
attribute Moistness Mois Amount of moisture of the sample
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553

Stickiness . .

naA Sticky Amount of sample adhering to molar teeth
Brittleness Brittle Degree of broken the sample during chewing the
BARA = sample

Crispness . . ) . .

BhALa Crisp Sound intensity during chewing the sample

Table 3-5. Descriptive attributes of Sesame Gangjeong by Chinese panels

Categories Descriptors | Abbrevi. Definitions
Surface ) )
Appearance A visual evaluation of the surface yellow color
. color ScolorA ) )
attribute . intensity
K
Sweet SweetO A ti iated with
) wee romatics associated with syrup
il Ak
Roasted Complex aromatics associated with roasted sesame
RoastedO
FEk seed and walnuts
Odor/Aroma Sesame ) ) )
. ) Sesame(O | Aromatics associated with sesame seeds
attribute 2 AR
Walnut WalnutO | Aromati iated with walnut
alnu romatics associated with walnuts
BIELS
Pine nut PineO A ti iated with pi t
e ine romatics associated with pine nuts
Sweet ) ) ) )
Tk SweetF Fundamental taste sensation which sugar is typical
Ttk
Roasted RoastedF | Fl iated with t
oaste avor associated with sesame or peanuts
Flavor/Taste Sesame ) )
. . SesameF | Flavor associated with sesame seeds
attribute 2
Walnut WalnutF | FI iated with walnut
alnu avor associated with walnuts
KRk
Pine nut | b, oF FI iated with pi t
Pk ine avor associated with pine nuts
Hardness Hard Force required to bite through the sample using
o ar
R the front teeth
Moistness . .
N N Mois Amount of moisture of the sample
aliEy i
Texture Stickiness ) )
. . Sticky Amount of sample adhering to molar teeth
attribute K
Brittleness Britt] Degree of broken the sample during chewing the
N rittle
MR sample
Crispness . . . . .
. Crisp Sound intensity during chewing the sample
(5 ek ) Pk
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Table 3-6. Sensory properties

of Sesame Gangjeong by Korean panels

Sesame Gangjeong

Jocheong Trehalose M 3
syrup? syrup? ulyeot syrup
eAppearanc Surface color 6.5+1.6b 8.2+1.0a 8.4+1.5a
Odor Sweet 5.2+2.4 5.3%£2.1 4.6+2.1
Roasted 8.7+2.3a 8.0+1.2ab 7.2+1.8b
Sesame 9.8+2.1 8.8+2.6 9.1+2.1
Walnut 49+2.1 5.0£1.6 5.4£2.6
Pine nut 5.0+£2.3 5.3£2.6 5.3£2.7
Flavor Sweet 8.6t1.7a 6.9+1.8b 7.4+2.3ab
Roasted 10.3+1.6a 9.4+1.5b 9.1£1.5b
Sesame 10.5+1.8 9.1£2.3 9.9£2.0
Walnut 7.9+2.2 7.4+1.8 8.4%£2.6
Pine nut 7.2+2.3 7.0+£2.0 7.8+2.3
Texture Hardness 7.3£2.2b 8.6+1.8a 6.7+1.1b
Moistness 6.8+1.2 7.1£1.8 8.0£1.7
Stickiness 6.4+£1.9 8.6x1.5 8.3£2.7
Brittleness 7.9+1.8 6.6£2.1 7.6£2.1
Crispness 8.3£1.8 7.9+£1.5 7.0£1.3

a-b Different alphabets within the same row means significantly different(p<0.05).

Y jocheong

jocheong, °

+ sugar + water,

2)

mulyeot + sugar + water
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Table 3-7. Sensory properties of Sesame Gangjeong by Chinese panels

Gangjeong
Jocheong syrup” | Trehalose syrup? | Mulyeot syrup?
Appearance Surface 9.1+2.8 8.8+2.7 9.3+2.2
color
Odor Sweet 9.3£3.1 8.6+2.7 8.6+£2.6
Roasted 7.3+3.6 7.3£3.1 7.3+£3.6
Sesame 10.2+2.6 9.4+2.7 9.3+2.0
Walnut 7.3+2.6 7.6+2.4 7.8+2.8
Pine nut 9.0+£2.0 9.6+2.2 9.2+2.1
Flavor Sweet 6.8£3.4 7.3£3.5 7.2+3.2
Roasted 9.9+1.9 9.3+2.1 9.2+2.0
Sesame 8.1£2.9 7.5+2.4 7.81£2.4
Walnut 9.3+2.6 8.5+1.6 8.7+2.4
Pine nut 8.3+3.2 8.2+1.8 8.5+1.1
Texture Hardness 8.2+3.0 8.3£2.4 8.6+2.3
Moistness 7.7£2.9 7.5+2.6 8.3+£3.2
Stickiness 8.9+3.0 8.1£2.8 8.1£2.2
Brittleness 2.5+1.7 7.5+1.9 9.0£1.9
Crispness 7.9+1.9 8.1£2.0 8.5+1.8

1) 2)

iocheong + sugar + water, trehalose + sugar + water + honey + mulyeot +

jocheong, ¥ mulyeot + sugar + water

b. °F%

Sl FFHAME S YJAEAR SR FHAM YR g7 4EAEE, WAEAHSRE
A, TASHHA, JATEEA], F7IEEA, EUFEEA, ATVRHAIE, BIEACEE Tl
g |50 T80 WhRUkE, "9 402 9ud 53 334, vk
g 78RS EE3IYt(Table 3-8). =% #FHANS WA YR §7], +4E
AEE YAEACE, oA, VWA, F7I5EA, D7FEEA, A7ERdEAE HAEA
o5 gl AV|Eu FIEE, WrbEnks niEACE, uddl 53 A, v
NEAL g2z EHOE &3 tHTable 3-9)

Skl #de] A-5HA AFTable 3-10), B7FFTF ARS-SF kol Hls)| A7kt
U g YR Mo] dglom 143 WAl H71E HAIZE ook TS oFo] S

AL A7HE gk A7 AT 75% 3HEVEE ofh o
2 oftel wla] o npabglom VAR oAl ARG @H FHel WAkl ostd
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Table 3-8. Definitions of the descriptive attributes for Yakgwa by Korean panels

Categories Descriptors Abbrevi. Definitions
Exterior brown A visual evaluation of the surface brown color
EbrownA . .
EAzA intensity
Interior brown A visual evaluation of the internal brown color
[brownA ] .
Appearance U5z intensity
i Gloss
attribute 8] Y ClossyA Amount of reflected light from the sample
I
Cracking . . .
2 CrackingA | A visual evaluation of the degree of surface crack
T =
Sweet SweetO Aromati iated with
oA wee romatics associated with syrup
Roasted . . .
_ RoastedO Aromatics associated with roasted flour
T 2FhA A
Sesame oil S 0 A H iated with i
Odor/Aroma 7] 204 esamOe romatics associated with sesame oi
ttribut Soybean oil . . ) )
attribute Y SoybeanO | Aromatics associated with soybean oil
719
Wheat flour ) . .
1ol e WflourO Aromatics associated with wheat flour
A7 A
rice flour Rflour0 | Aromati iated with ice fl
our romatics associated with waxy rice flour
7L ~
Sweet . .
SweetF Flavor associated with syrup
i
Roasted . )
_ RoastedF Flavor associated with roasted flour
a4 ghgl
Greasy ) . . . .
_ GreasyF Flavor associated with the frying oil absorption
UKL
Flavor/Taste Sesame oil ) ) .
. o SesameF Flavor associated with sesame oil
attribute 27155
Soybean ol SoybeanF | Fl iated with soybean oil
=20 oybean avor associated with soybean oi
Wheat flour . .
WitlourF Flavor associated with wheat flour
bt
rice flour . . .
RflourF Flavor associated with waxy rice flour
A7rEot
Hardness Force required to bite through the sample using
_ Hard
oebst the front teeth
Moistness . .
[ Moist Amount of moisture of the sample
==\
Texture Cohesiveness Cohesi Degree to which the mass holds together during
ohesive
attribute SHA mastication
Crispness . . . .
_ Crispy Degree of flakiness during chewing the sample
2t
Oiliness lil D ¢ frvi 1 ab "
Nea olily egree of frying oil absorption
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Table 3-9. Definitions of the

descriptive attributes for Yakgwa by Chinese panels

Categories Descriptors Abbrevi. Definitions
Exterior . .
A visual evaluation of the surface brown color
brown Ebrown A . .
) intensity
Kt
Interior brown A visual evaluation of the internal brown color
Appearance B Ibrown A . .
. PB4 (1 intensity
attribute Glossy
o ClossyA Amount of reflected light from the sample
i
Cracking CrackingA A visual luati f the d f f k
racking visual evaluation o e degree of surface crac
AR
Sweet SweetO Aromati iated with
wee romatics associated with syrup
HESES
Roasted RoastedO A ti iated with ted fl
J— oaste romatics associated with roasted flour
Sesame oil S 0 A . iated with i
Odor/Aroma ok esamOe romatics associated with sesame oi
ttribut Soybean oil . A . .
attribute ”y SoybeanO Aromatics associated with soybean oil
DAL
Wheat flour . . .
N WitlourO Aromatics associated with wheat flour
EEZIRUS
rice  flour RflourO A ti iated with ice fl
o our romatics associated with waxy rice flour
K sk
Sweet . .
) SweetF Flavor associated with syrup
LS
Roasted RoastedF Fl iated with ted fl
oaste avor associated with roasted flour
FERIR
Sesame oil S P Al iated with q
Flavor/Taste ik esame avor associated with sesame oi
attribute Soybean oil ] ] _
. SoybeanF Flavor associated with soybean oil
RIS
Wheat flour . .
. WilourF Flavor associated with wheat flour
TR
rice flour RflourF Fl iated with ice fl
our avor associated with waxy rice flour
AL
Hardness Hard Force required to bite through the sample using the
ar
Qi front teeth
Moistness . .
] Moist Amount of moisture of the sample
T TR
Texture Cohesiveness . Degree to which the mass holds together during
) ) Cohesive L
attribute KLzt mastication
Crispness ) . ) )
o Crispy Degree of flakiness during chewing the sample
Wi (2 e )P
Oiliness Il D £ frvi 1 ab H
o olily egree of frying oil absorption
Tl R
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Table 3-10. Sensory properties of Yakgwa by Korean panels

Yakgwa

WRO" WR50? WR75?

Appearance | Exterior brown 9.3+£2.0 7.9+1.2 7.4+1.8
Interior brown 7.7+1.7 6.7+£1.0 6.0+1.6

Glossy 8.7£1.9 8.4%£1.0 8.911.9

Cracking 7.2+1.7 7.4+1.1 8.8+1.5

Odor Sweet 5.5£1.9 54+1.6 5.8£2.0
Roasted 8.8+1.8 7.9+1.7 7.2£1.9

Sesame oil 8.1£1.3 7.6+1.5 7.9+1.9

Soybean oil 8.4+1.9 7.7+1.9 6.6+1.9

Wheat flour 7.7+£2.0 6.8+1.4 5.3+2.0

Rice flour 6.4+1.7 6.3£1.9 7.5+1.6

Flavor Sweet 5.7£1.9 6.6+1.9 7.3£1.9
Roasted 8.6x1.5 9.2+1.9 9.4%+1.9

Greasy 7.9+1.9 8.211.6 7.2+1.7

Sesame oil 8.2+1.9 7.4+1. 87.2£2.0

Soybean oil 7.5+1.7 6.8+1.9 5.9+2.0

Wheat flour 6.6£1.7 7.1+1.8 7.6£2.0

Rice flour 8.9+1.8 8.8+1.8 8.3£1.9

Texture Hardness 6.4£1.9 7.7+1.4 9.5+1.7
Moistness 7.6£1.8 6.8+0.9 6.6£2.0

Cohesiveness 7.1+£1.4 7.3£1.0 7.6£1.6

Crispness 5.4+1.6 7.4+1.7 9.1+1.7

Oiliness 8.6+1.8 8.1£2.0 6.9+1.9

) wheat flour 100%, ? wheat flour 50% + waxy rice flour 50%, ¥ wheat flour 25% +

waxy rice flour 75%

Table 3-11. Sensory properties of Yakgwa by Chinese panels

Yakgwa

WROV WR50% WR75%

Appearance Exterior brown 9.5+1.8 8.2£2.0 7.8+1.7
Interior brown 8.2+1.8 6.3£1.8 6.1£1.9

Glossy 7.4+1.9 7.8+1.2 8.0£1.9

Cracking 7.8x1.6 8.3+1.3 9.3+1.9

Odor Sweet 7.4+1.6 7.0+£1.9 8.2+1.8
Roasted 7.4+1.9 6.5£1.5 7.7+1.6

Sesame oil 8.2+1.7 8.1+2.0 6.8£1.8

Soybean oil 7.8+2.0 7.4+1.9 6.5+1.6

Wheat flour 6.6+2.0 6.4+2.0 5.9+2.0
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Flavor Rice flour 56+1.8 6.4+1.9 7.8+1.3
Sweet 7.3+2.0 8.0+1.8 8.3+2.0
Roasted 7.812.0 6.5£1.6 7.0£1.8
Sesame oil 8.7+1.7 8.4+1.7 8.2+1.1
Soybean oil 7.4+1.7 7.3+1.8 59+1.7
Texture Wheat flour 6.5+1.1 6.9+1.9 7.0+1.9
Rice flour 7.8+1.9 7.3+1.9 7.4+1.7
Hardness 8.0+1.4 8.3£1.7 9.3+1.9
Moistness 8.8+2.0 8.3+1.9 79+1.6
Cohesiveness 7.5+1.9 8.7+2.0 8.6t1.6

U wheat flour 100%, ? wheat flour 50% + waxy rice flour 50%, ® wheat flour 25% +

waxy rice flour 75%
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Fig. 3-3. Principal component loadings of sensory attributes and the scores of the
Sesame Gangjeong sample loadings evaluated by the Korean (A) and Chinese panels
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Table 3-12. Korean consumer acceptability for Sesame Gangjeong

Jocheong syrup” Trehalose syrup? Mulyeot syrup?

M+F M F t-test? M+F M F t-test M+F M F t-test
Appearance 5
liki 3.6+0.8 | 3.5£0.9 | 3.7+£0.8 n.s. 3.940.7 | 3.840.7 | 3.9+0.8 n.s 3.8+0.7 | 3.8£0.8 | 3.8+£0.7 n.s
iking
Odor liking 3.5£0.8 | 3.6+0.7 | 3.5+£0.8 n.s 3.7+0.7 | 3.7£0.7 | 3.7£0.7 n.s 3.7£0.7 | 3.9+£0.7 | 3.6+£0.7 n.s
Flavor liking | 2.8+0.8 | 2.7+0.7 | 2.8£0.8 n.s 3.6x0.8 | 3.7£1.0 | 3.6+0.8 n.s 3.8£0.8 | 3.8+0.9 | 3.8+0.8 n.s
Texture
liki 3.1+£0.8 | 3.0£0.8 | 3.1+£0.8 n.s 3.4+0.8 | 3.7£0.8 | 3.4+£0.8 n.s 3.7+£0.9 | 3.8£0.9 | 3.6+0.9 n.s
iking
Overall
liki 2.9+£0.7 | 3.0£0.8 | 2.9+£0.7 n.s. 3.6£0.7 | 3.7£0.8 | 3.6+£0.6 n.s. 3.9+0.8 | 3.9£0.8 | 3.9+0.8 n.s.
iking

U jocheong + sugar + water, ? trehalose + sugar + water + honey + mulyeot + jocheong, ¥ mulyeot + sugar + water, ¥ t-test

5)

between male and female, > not significant
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Table 3-13. Chinese(A) and American(B) consumer acceptability for Sesame Gangjeong

(A) Chinese

Jocheong syrup” Trehalose syrup? Mulyeot syrupa)
M+F M F t-test” | M+F M F t-test M+F M F t-test

Appearance

liki 4.0+0.6 | 3.9£0.7 | 4.0£0.6 n.s 4.0+0.7 | 4.0+0.8 | 4.0£0.7 n.s 4.0+0.7 | 4.0+£0.8 | 3.9+£0.7 n.s
iking

Odor liking 4.0+£0.7 | 4.0+£0.8 | 4.1+£0.7 n.s 3.9+0.8 | 3.7£0.8 | 3.9+£0.8 n.s 3.8+0.9 | 4.0+1.0 | 3.8+0.9 n.s
Flavor liking 4.0+£0.8 | 3.7£0.8 | 4.1+£0.8 n.s 3.9+0.9 | 3.6£0.8 | 3.9+0.9 n.s 3.9+0.9 | 4.3+1.0 | 3.8+0.8 n.s
Texture

liki 4.0+£0.8 | 4.1£0.7 | 4.0+£0.8 n.s 3.8+£0.8 | 3.9£0.7 | 3.8+£0.8 n.s 3.9+£0.8 | 4.3£0.8 | 3.8+0.8 n.s
iking

Overall liking | 4.1+0.7 | 4.3£0.5 | 4.1£0.7 n.s. 3.8+0.9 | 3.6£0.5 | 3.9+£0.9 n.s. 3.8+0.8 | 4.1+£0.9 | 3.8£0.8 n.s
U jocheong + sugar + water, ? trehalose + sugar + water + honey + mulyeot + jocheong, ¥ mulyeot + sugar + water, Y t-test

between male and female,

5)

not significant
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(B) American

Jocheong syrup" Trehalose syrup? Mulyeot syrup?
M+F M F t-test” | M+F M F t-test M+F M F t-test

Appearance

liki 3.8+0.8 | 4.1+£0.6 | 3.4+£0.7 * 3.8+0.8 | 3.8£0.7 | 3.8£0.9 n.s 3.8+£0.9 | 4.0£0.7 | 3.6x1.1 n.s
iking

Odor liking 3.6£0.7 | 3.8£0.8 | 3.5£0.5 n.s 3.8£0.8 | 3.9£0.9 | 3.6+x0.5 n.s 3.5+0.7 | 3.8+0.8 | 3.8+0.5 n.s
Flavor liking 4.0+0.9 | 4.3+£0.9 | 3.6+£0.7 n.s 3.6+1.1 | 3.8£1.0 | 3.5+x1.2 n.s 3.7+0.7 | 3.6+£0.7 | 3.9+£0.6 n.s
Texture

liki 4.0+0.6 | 4.1£0.6 | 3.9+£0.6 n.s 3.4+0.9 | 3.6£0.9 | 3.3+£0.9 n.s 3.9+0.7 | 3.9£0.9 | 4.0+£0.5 n.s
iking

Overall liking | 4.3+0.7 | 4.7+0.5 | 3.9+£0.6 * 3.9+40.8 | 4.1£0.9 | 3.6+£0.5 n.s 4.1+0.7 | 4.1+£0.9 | 4.0£0.5 n.s
Y jocheong + sugar + water, ? trehalose + sugar + water + honey + mulyeot + jocheong, ¥ mulyeot + sugar + water, * t-test

between male and female,

5)

not significant, * p<0.05
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Fig. 3-5. Korean, Chinese and American Consumer acceptability for Sesame
Gangjeong

b. <7}
oFzlo] 7|Zm FAbo] Hojd AL F 158% (=< 89, F=< 569, W=
9l 13wW)oltt. d=le] <kite] thdt 7]|Z =& Table 3-14¢] YRR AT 2o
A, WAlE AR 3 AolE HolA ZUutt. o] tid 7|Z=& 50, 75% FHA7F
FAE oFHUL "UEERE ARESE okdo] HIE mow HaH it VEEE
50% HAMFANE okt W bERE ARESE oFFol wls] Egkom 50% AT
ofZol 75% FATFE % Zholle FolA Abelrb fldth AREAHQ VEEE 75%
A7V kUL M Emokth @}l EE AT AStAe] V(s E AolE A% A
7 75% AL oFFo] "laA o] Wi VSR ool FEhale] HlE| &tk
(p<0.01). T AL o AFH EA(H, HA, B, E—‘léﬁ%)oﬂ
T} ARl 71EE7F AR 2F 2olE Holx| ggkor w=rel 3 75% F
A7V ofdto] B "H A tig 7ZErF e ofFel s Fokow P F&
ZARARl 755 E BHAT A KA 75% AVFE el 9] (p<0.01),
WA (p<0.05), BH(p<0.05) thst 71E=7F st Hla| gFeiae] =okom w=<l
TS 75% FAILE o] "o g r|s=7F Aol dEAel HlF
|
Zkl;

N

~]
=9ktH(p<0.05).(Table 3-15). ¢F#}o] T3t =AY 71352 H|w3g A Fig. 3-6
of YJehd Az o] <fzto] 3k AutAQl rjgrxs Fdoly nj=elo] =<l
of vla o =Tt

i) rO{l
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Table 3-14. Korean consumer acceptability for Yakgwa

WROV WR50% WR75%

M+F M F t-test? M+F M F t-test M+F M F t-test

Appearance 5)
liki 3.6+0.9 | 3.7+0.8 | 3.6%+0.9 n.s. 3.7£0.9 | 3.4+1.0 | 3.840.8 n.s. 3.6+0.8 | 3.4+1.0 | 3.840.8 n.s.
iking

Odor liking 3.6£0.8 | 3.4+0.5 | 3.6+£0.9 n.s. 3.7£0.7 | 3.5£0.7 | 3.7+£0.8 n.s. 3.5+0.8 | 3.5+0.7 | 3.7+0.8 n.s.

Flavor liking | 2.9£0.9 | 3.1£0.9 | 2.9+0.9 n.s. 3.7+0.9 | 3.5+1.0 | 3.8+0.9 n.s. 3.8£1.0 | 3.5+1.0 | 3.8+£0.9 n.s.

Texture
liki 3.0£0.8 | 3.0+£0.8 | 3.0+0.9 n.s. 3.3xt1.0 | 3.2+41.0 | 3.4%1.0 n.s. 3.2+1.0 | 3.2+41.0 | 3.4+1.0 * %
iking

Overall liking | 2.9£0.9 | 3.1£0.8 | 2.8+0.8 n.s. 3.6£0.9 | 3.5£1.0 | 3.6+x0.8 n.s. 3.5+0.9 | 3.5x1.0 | 3.6+0.8 n.s.

U wheat flour 100%, ¥ wheat flour 50% + waxy rice flour 50%, ® wheat flour 25% + waxy rice flour 75%, * t-test between male and
female,

% not significant, ** p<0.01
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Table 3-15. Chinese(A) and American(B) consumer acceptability for Yakgwa

(A) Chinese

WROY WR50? WR75%

M+F M F t-test” | M+F M F t-test M+F M F t-test
Appearance 5)
liki 3.9+0.8 | 4.1£0.6 | 3.8£0.8 | n.s. 3.9+0.7 | 4.0+0.7 | 3.8+£0.7 n.s 3.9+0.7 | 4.6+0.5 | 3.8+£0.7 * ok
iking
Odor liking 3.9+0.8 | 4.0+0.9 | 3.8+0.8 n.s 3.840.7 | 4.1£0.9 | 3.8+0.7 n.s 3.8+0.7 | 4.4+0.7 | 3.8+£0.9 *
Flavor liking | 3.7+0.8 | 3.8+£0.9 | 3.6+£0.8 n.s 3.8+0.8 | 4.1+0.7 | 3.7+0.8 n.s 3.8£0.8 | 4.4+£0.7 | 3.7+1.0 *
Texture
ki 3.6+0.9 | 3.8+0.9 | 3.5+0.8 n.s 3.8+0.8 | 4.1+£0.9 | 3.8+£0.8 n.s 3.8+0.8 | 4.2+1.0 | 3.7+1.0 n.s
iking
Overall liking | 3.6£0.9 | 4.0+0.8 | 3.5+0.9 n.s 3.9+0.7 | 3.8+0.8 | 3.9+£0.7 n.s 3.9+£0.7 | 4.3£0.8 | 3.8+x1.0 n.s.

U wheat flour 100%, ? wheat flour 50% + waxy rice flour 50%,

female,
5

) not significant, * p<0.05, ** p<0.01

3
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) wheat flour 25% + waxy rice flour 75%, ¥ t-test between male

and



(B) American

WROVY WR50? WR75%

M+F M F t-test? M+F M F t-test M+F M F t-test

Appearance 5)
liki 3.3x1.0 | 3.2+1.3 | 3.4+£0.9 n.s. 3.7¢1.0 | 3.4+1.3 | 3.9+0.8 n.s. 3.8+1.1 | 3.4+1.3 | 4.0+0.9 n.s.
iking

Odor liking 3.3+£0.8 | 3.8£0.8 | 3.0+0.5 n.s. 3.7£0.6 | 3.8£0.8 | 3.6+0.5 n.s. 3.8+£0.7 | 4.0£0.7 | 3.8+0.7 n.s.

Flavor liking | 3.2+0.6 | 3.2+0.4 | 3.3+0.7 n.s. 3.5+0.9 | 3.2£1.1 | 3.6+0.7 n.s. 4.2+0.7 | 4.0+0.7 | 4.4+£0.7 n.s.

Texture
liki 3.2+0.7 | 3.0+0.7 | 3.4+0.7 n.s. 3.3+0.9 | 2.8+£0.8 | 3.6+0.7 n.s. 4.2+0.8 | 3.6+0.5 | 4.5+0.8 *
iking

Overall liking | 3.8+0.8 | 4.0£0.7 | 3.6+0.9 n.s. 3.8£0.4 | 3.6£0.5 | 3.9+0.4 n.s. 4.3+0.5 | 4.2+0.4 | 4.5+£0.5 n.s.

3

U wheat flour 100%, ? wheat flour 50% + waxy rice flour 50%, ¥ wheat flour 25% + waxy rice flour 75%, * t-test between male and

female,

% not significant, * p<0.05
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Fig. 3-6. Korean, Chinese and American consumer acceptability for Yakgwa
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5%) 22 E9AE MAAY EYTEE2AY M3 tg A3Zss v
ZAANE AR I Azees v 2o 3 =G AYH
L3 S 37H(44.5%)010 o EYITRO=AY 254
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Table 3-16. Korean and Chinese consumer preference for Sesame Gangjeong

N(%)
Korean Chinese
Jocheon Jocheon
Trehalos | Mulyeot Trehalos | Mulyeot
g 2 3) Total g 2 3) Total
) | € syrup syrup ) | e syrup syrup
Syrup Syrup
4(4.5) 40(45.5) | 44(50.0) | 88(100) | 37(44.5) | 25(30.2) | 21(25.3) | 83(100)

1)

jocheong,

jocheong + sugar + water,
3)

2)

mulyeot + sugar + water
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Chinese

Korean

b. ¢z}

°Fito] M3 s ZAE =<l A 949, T=<l A 979 o] FosiHon 1
ZA¥= Table 3-179 YR =20 T 75% F2A7MF fAHE /M dsshe
A 4578 (48.00%) = 7 wokom 50% FA7LE <Fut 40(42.5%), DIFE <F
I 97(9.5%) =2 U/FET ALESE FHE HFshe Aol s AJ I 75%
HA7L T e P dEshes SAL 46(58.2%)2 M Bekom 50% 3
7 93 179(21.6%), L7HE oFd 187(20.2%)2 =<l HIs) 75% FHAILE
ofE A FshE Abgro] © Bkt

Table 3-17. Korean and Chinese consumer preference for Yakgwa

N(%)

Korean Chinese
WROV WR50? | WR75% | Total WROV WR50? | WR75% | Total
9(9.5) 40(42.5) | 45(48.0) | 94(100) | 16(20.2) | 17(21.6) | 46(58.2) | 79(100)

Y wheat flour 100%, ? wheat flour 50% + waxy rice flour 50%, ® wheat flour 25% +

waxy rice flour 75%
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Korean Chinese

ok ARl V| E =

M3 BA g S5 AV 7135 ZAbdE dA3A S HolE F el
e @A A 7990] sttt AMAA Y] 9, v dlA, " 2A o) s HF
ool ZVIEEE How AR VEre EHITEL2AY AAAC] VM =
stem E9AY MAA, =AY AAAY woldoy AR 3 Aol= =A%t
o Fetl st qstttel] 7|5 = Aol= YU THTable 3-18) AAA U 7=
= o, g dA, "z dis) BE olde] V|EEE Hiow AYe F/IL
AREAR] 7|Z=ol] F&Fe FA FUdH. =SAH %7‘74«] ool et VEE=
o stAo] kol wls) =ttHTable 3-19)
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Table 3-18. Chinese customer acceptability for Sesame Gangjeong

Jocheong syrup” Trehalose syrup? Mulyeot syrup?

M+F M F t-test? M+F M F t-test M+F M F t-test
Appearance 5
liki 3.7+0.9 | 3.3+0.8 | 3.7+0.9 n.s. 3.7+0.8 | 3.6+0.8 | 3.5+1.0 n.s 3.7+0.9 | 3.4+0.8 | 3.7+0.9 n.s
iking
Odor liking | 3.6+1.1 | 3.2+1.3 | 3.7+1.0 n.s 3.6x1.1 | 4.1+0.7 | 3.6+0.8 n.s 3.8+0.9 | 3.8£0.8 | 3.8+£0.9 n.s
Flavor
liki 3.3£1.0 | 3.1+1.3 | 3.4%+1.0 n.s 3.3+1.1 | 3.5+1.4 | 3.5+1.0 n.s 35+1.1 | 3.841.0 | 3.5+1.2 n.s
iking
Texture
liki 3.3£1.0 | 3.4+1.0 | 3.2%+1.0 n.s 3.3+0.9 | 3.4+1.3 | 3.5%£0.9 n.s 3.4+1.2 | 3.8+0.9 | 3.3x1.2 n.s
iking
Overall
liki 3.3+x1.0 | 3.5+0.7 | 3.3x1.1 n.s 3.3+1.0 | 3.7+0.6 | 3.5%+1.0 n.s 34+1.2 | 3.5+1.3 | 3.4%+1.2 n.s.
iking

1)

2)

3)

jocheong + sugar + water, mulyeot + sugar + water, ¥ t-test

5)

trehalose + sugar + water + honey + mulyeot + jocheong,

between male and female, > not significant
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Table 3-19. Chinese customer acceptability for Rice Gangjeong

Jocheong syrup” Trehalose syrup? Mulyeot syrup®
M+F M F t-test? | M+F M F t-test M+F M F t-test

Appearance 5)

liki 3.3+0.8 | 2.8+1.2 | 3.4+0.6 n.s. 3.1+1.0 | 2.8+1.2 | 3.1+1.0 n.s 3.1£0.8 | 29+1.2 | 3.2+0.7 *
iking

Odor liking 3.4+09 | 3.2+1.3 | 3.4+0.9 n.s 3.3x1.0 | 3.4+41.4 | 3.321.0 n.s 3.2+0.8 | 3.1+1.2 | 3.3+£0.8 n.s
Flavor liking 3.3£1.0 | 3.2+1.4 | 3.3+1.0 n.s 3.3+x1.1 | 3.3£1.3 | 3.3+1.1 n.s 3.2+1.1 | 3.2+1.3 | 3.2+1.0 n.s
Texture

liki 3.1£0.9 | 2.6+1.2 | 3.6+3.8 n.s 3.3+x1.1 | 3.0+£1.5 | 3.3%+1.1 n.s 3.1+£1.0 | 3.0£1.4 | 3.1+1.0 n.s
iking

Overall liking | 3.1£0.8 | 3.0+1.2 | 3.3+0.9 n.s 3.2+1.2 | 3.4+1.4 | 3.2+x1.2 n.s 3.2+1.0 | 3.5x1.2 | 3.1+1.0 n.s
Y jocheong + sugar + water, ? trehalose + sugar + water + honey + mulyeot + jocheong, ¥ mulyeot + sugar + water, ¥ t-test

between male and female,

5)

not significant, * p<0.05
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(2) A& ZA}

Waos BExAE ASAT. F2

o HEEAE A4S HolE Y, 4F A ¥ A4 4 F 299 olF
AR ol§, MY Sol BY BIow TASAT. FHUL Fu AR 67
2 oYl Argre] B AEZA| o

sgom EdPRoxAYS 8T
A

[€)
% o] 9148 53 Likert scaleg o]&

MR A A3 A2 Fo] AAS A Ax Zbzh 34, 37402 RERT
2 AFE BYon A I HlE) A2 o] 1ol FolxTh A2 A £
A2 F Zhell Fox7E gl ti(Table 3-20). A4 & F8E ol A< o
7o) Zo}A(36.3%) 7 7HE Bokar, EARAZA ZobA1(20.0%), ‘}ol Z oA
(13.8%) =oldth. A2 & FA] FAUL olFEE ‘gro] Ymx(22.5%), He =
ol ymkA(23.8%) 2 71 BkEdH, AR A-] HojA'gal @ AR
22.5% 2 PLARAAHA Fohal @3 ZANEAS] BIERT 25 EUTHTable 3-21).
MARE o' &52 He Zo] 7P F27tol daiA= HAolata &3 S5
7b ZAFAAY 73.8%E 7HE wkom 324 26.3%°]tHTable 3-22). 7H& Al

T34 MAFooF & HorE: ‘W 7(28.8%), EAAYE HE(27.5%) 2L
Sl AtHTable 3-23).

Table 3-20. Impression before or after eating of Sesame Gangjeong(Korean)

Before After

M+F M F t-test? M+F M F t-test

3.4+0.9 | 3.5+1.0 | 3.4+0.9 n.s” 3.7+£0.8 | 4.0£0.9 | 3.7+0.8 n.s

2)

D t-test between male and female, ? not significant

- 190 -



Table 3-21. Reasons for good or bad impression after eating of Sesame

Gangjeong(Korean)
N(%)
Reasons for good Reasons for bad
M+F M F M+F M F

Taste 11(13.8) 0(0) 11(14.9) 18(22.5) 1(16.7) 17(23.0)
Ingredient 4(5.0) 1(16.7) 3(4.1) 0(0) 0(0) 0(0)
Appearance 6(7.6) 0(0) 6(8.2) 8(10.0) 0(0) 8(10.8)
Odor 7(8.8) 1(16.7) 6(8.1) 9(11.3) 1(16.7) 8(10.8)
Nutrition 5(6.3) 0(0) 5(6.8) 0(0) 0(0) 0(0)
Mouthfeel 29(36.3) 3(50.0) 26(35.1) 19(23.8) 2(33.3) 17(23.0)
Sticky 16(20.0) 1(16.7) 15(20.3) 18(22.5) 1(16.7) 17(23.0)
Calorie 2(2.5) 0(0) 2(2.7) 3(3.8) 0(0) 3(4.1)
No idea 0(0) 0(0) 0(0) 4(5.0) 1(16.7) 3(4.1)

Table 3-22. Opinion about the proper time to eat Sesame Gangieong(Korean)

N(%)
M+F M F
Desserts 21(26.3) 2(33.3) 19(25.7)
Lunch 0(0) 0(0) 0(0)
Snacks 59(73.8) 4(66.7) 55(74.3)
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Table 3-23. Factors for improving acceptability of Sesame Gangjeong(Korean)

N(%)
M+F M F

Taste 20(25.0) (66.7) 16(21.6)
Ingredient 8(10.0) (16.7) 7(9.5)
Appearance 3(3.8) 0(0) 3(4.1)

Odor 2(2.5) 0(0) 2(2.7)
Nutrition 0(0) 0(0) 0(0)
Mouthfeel 23(28.8) 0(0) 23(31.1)

Sticky 22(27.5) 1(16.7) 21(28.4)
Calorie 2(2.5) 0(0) 2(2.7)

No idea 0(0) 0(0) 0(0)

b. 27A

A A AT A F9o Q1S 53 Likert scale® Z/\}S‘F A3 247}y 3.4,
3.30.2 A el Hlal AlA Fof 1ol FUTHTable 3-24). A4 F FJ}E o]
e Ae we =40] FokA(27.5%) 7 7HE wskar, mhe] +°}"ﬂ(25 0%)", £4
A A obA(16.3%) ol AT A4 & FA G olFEEHe =40l vk
(32.5%)", ‘&jFo] YuwhA(22.6%), TAHAHA(21.3%)' < oAt Table 3-25). 2

e

AL oW SEZ i Zlo] b Festel halAE Wk olga g9 S@A
AR 90%E 7P BT 4 10%0]9om WS B 71

ol @3ttt (Table 3-26).
35.0%), HAHAZYE HE(31.3%) °ltaL %%6}0313}(Tab1e 3-27).

—

Table 3-24. Impression before or after eating of Rice Gangjeong(Korean)

Before

After

M+F

M

F

M+F

t-test

3.4+0.9

3.7+1.2

3.4+0.9

3.4+0.8

3.3£1.2

3.4+0.8

D t-test between male and female,

2)

not significant
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Table 3-25. Reasons for good(A) or bad(B)

impression after eating of Rice

Gangjeong(Korean)
N(%)
Reasons for good Reasons for bad
M+F M F M+F M F

Taste 20(25.0) 1(16.7) 19(25.7) 6(7.5) 1(16.7) 5(6.8)
Ingredient 6(7.5) 0(0) 6(8.1) 0(0) 0(0) 0(0)
Appearance 9(11.3) 0(0) 9(12.2) 18(22.6) 1(16.7) 17(23.0)
Odor 7(8.8) 0(0) 7(9.5) 6(7.5) 0(0) 6(8.1)
Nutrition 2(2.5) 0(0) 2(2.7) 1(1.3) 0(0) 1(1.4)
Mouthfeel 22(277.5) 3(50) 19(25.7) 26(32.5) 1(16.7) 25(33.8)
Sticky 13(16.3) 1(16.7) 12(16.2) 17(21.3) 3(50.0) 14(18.9)
Calorie 1(1.3) 1(16.7) 0(0) 2(2.5) 0(0) 2(2.7)
No idea 0(0) 0(0) 0(0) 4(5.0) 0(0) 4(5.4)

Table 3-26. Opinion about the proper time to eat Rice Gangieong(Korean)

N(%)
M+F M F
Desserts 8(10.0) 0(0) 8(10.8)
Lunch 0(0) 0(0) 0(0)
Snacks 72(90.0) 6(100) 66(89.2)
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Table 3-27. Factors for improving acceptability of Rice Gangjeong(Korean)

N(%)
M+F M F

Taste 5(6.3) 1(16.7) 4(5.4)
Ingredient 5(6.3) 1(16.7) 4(5.4)
Appearance 2(2.5) 0(0) 2(2.7)
Odor 10(12.5) 0(0) 10(13.5)
Nutrition 0(0) 0(0) 0(0)
Mouthfeel 28(35.0) 1(16.7) 27(36.5)
Sticky 25(31.3) 2(33.3) 23(31.1)
Calorie 5(6.3) 1(16.7) 4(5.4)

=

701-

oA AMAAL A A A4 Fo] A4S 5F Likert scale® ZAMSE A3
ZF 3.6, 3.52 AT A2 T AL F Aol7t §lltHTable 3-28). A4
UG olFEE HAZE FobA(26.6%) 7F 7HE Bk, ‘Bto]l Fobx(21.5%),
o] FobA(13.9%) w=olth. Al F FA ZUW olfEE HE Aol U
WA (26.6%), ‘DEFo]l =olbA|(17.7%), ‘l¥o] UmhA(14.0%)'%  ©]UTHTable
3-29). N3-S od §52 He Zlo] 7B 27k disiAe 1 olgt . g
SEA7} ZANAAAY] 91.1%E 7P wekon ‘FA 7.6%0] Utk Table 3-30). 7}
2 AFsHAl Ao & HJozEe ‘PARALE HE(35.4%), HTH17.7%) o=t
1 &9 THTable 3-31).

oy
X ofy
o o

Jor L

)

Table 3-28. Impression before or after eating of Sesame Gangjeong(Chinese)

Before After

M+F M F t-test? M+F M F t-test

3.6+1.0 | 3.5+1.0 | 3.6+1.0 n.s.? 3.5+0.9 | 3.7+.0.6 | 3.5+1.0 n.s.

2)

D t-test between male and female, ? not significant
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Table 3-29. Reasons for good(A) or bad(B) impression after eating of Sesame

Gangjeong(Chinese)
N(%)
Reasons for good Reasons for bad
M+F M F M+F M F
Taste 17(21.5) 3(27.3) 14(20.6) 7(8.9) 2(18.2) 5(7.4)
Ingredient 4(5.1) 0(0) 4(5.9) 2(2.5) 0(0) 2(2.9)
Appearance | 11(13.9) 0(0) 11(16.2) 11(14.0) 1(9.1) 10(14.7)
Odor 21(26.6) 3(27.3) 18(26.5) 2(2.5) 0(0) 2(2.9)
Nutrition 8(10.1) 1(9.1) 7(10.3) 2(2.5) 0(0) 2(2.9)
Mouthfeel 8(10.1) 1(9.1) 7(10.3) 21(26.6) 3(27.3) 18(26.5)
Sticky 8(10.1) 3(27.3) 5(7.4) 8(10.1) 0(0) 8(11.8)
Calorie 0(0) 0(0) 0(0) 14(17.7) 3(27.3) 11(16.2)
No idea 2(2.5) 0(0) 2(2.9) 12(15.2) 2(18.2) 10(14.7)

Table 3-30. Opinion about the proper time to eat Sesame Gangieong(Chinese)

N(%)
M+F M F
Desserts 6(7.6) 1(9.1) 5(7.4)
Lunch 0(0) 0(0) 0(0)
Snacks 72(91.1) 10(90.9) 62(91.2)
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Table 3-31. Factors for improving acceptability of Sesame Gangjeong(Chinese)

N(%)
M+F M F
Taste 8(10.1) 2(18.2) 6(8.8)
Ingredient 6(7.6) 1(9.1) 5(7.4)
Appearance 14(17.7) 1(9.1) 13(19.2)
Odor 5(6.3) 0(0) 5(7.4)
Nutrition 2(2.5) 0(0) 2(2.9)
Mouthfeel 8(10.1) 2(18.2) 6(8.8)
Sticky 28(35.4) 5(45.5) 23(33.8)
Calorie 6(7.6) 0(0) 6(8.8)
No idea 2(2.5) 0(0) 2(2.9)

b.

FTole] AAA e A A A2 T 14E 53 Likert scale® XA
A3 247y 3.2, 3.2 A2 A F9 o] zolrt glATHTable 3-32). A4 +
=% = e o] =A4o] FobX(21.5%), LA A ok (21.5%) 71 7F
WAL, HATE Fob41(19.0%), ") #o] FobA(13.9%) wolATH Al F FXH
BAULE olfFE= EAAHA(30.4%). "ej#Ho] kA (21.6%)<  ©lAtHTable
3-33). AAAS o &= He Zo] 7P F&7te daiAde A olga F3t
SEA7E ZAHN SR 88.6% = JHE Bkor ‘FT2T 10.1%°]AtHTable 3-34).
7S AN gstAl ldEejor & Ho2Es 'EAAYE HE(35.4%), YH(17.7%) °]
2} 3t o (Table 3-35).

Table 3-32. Impression before or after eating of Rice Gangjeong(Chinese)

Before After

M+F M F t-test? M+F M F t-test

3.2+0.8 | 3.2+1.4 | 3.2£0.7 n.s.” 3.2+1.3 | 34+£14 | 3.2+1.2 n.s.

2)

D t-test between male and female, ? not significant
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Table 3-33. Reasons for good(A) or bad(B) impression after eating of Rice

Gangjeong(Chinese)
N(%)
Reasons for good Reasons for bad
M+F M F M+F M F

Taste 7(8.9) 0(0) 7(10.3) 12(15.2) 1(9.1) 11(16.2)
Ingredient 8(10.1) 0(0) 8(11.8) 0(0) 0(0) 0(0)
Appearance | 11(13.9) 0(0) 11(16.2) 17(21.6) 1(9.1) 16(23.5)
Odor 15(19.0) 2(18.2) 13(19.1) 5(6.3) 1(9.1) 4(5.9)
Nutrition 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Mouthfeel 17(21.5) 5(45.5) 12(17.6) 11(13.9) 4(36.4) 7(10.3)
Sticky 17(21.5) 2(18.2) 15(22.1) 24(30.4) 4(36.4) 20(29.4)
Calorie 0(0) 0(0) 0(0) 10(12.7) 0(0) 10(14.7)
No idea 4(5.1) 2(18.2) 2(2.9) 0(0) 0(0) 0(0)

Table 3-34. Opinion about the proper time to eat Rice Gangieong(Chinese)

N(%)
M+F M F
Desserts 8(10.1) 2(18.2) 6(8.8)
Lunch 0(0) 0(0) 0(0)
Snacks 70(88.6) 9(81.8) 61(89.7)
Others 1(1.3) 0(0) 1(1.5)
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Table 3-35. Factors for improving acceptability of Sesame Gangjeong(Chinese)

N(%)
M+F M F
Taste 8(10.1) 1(9.1) 7(10.3)
Ingredient 6(7.6) 1(9.1) 5(7.4)
Appearance 14(17.7) 1(9.1) 13(19.2)
Odor 5(6.3) 0(0) 5(7.4)
Nutrition 2(2.5) 0(0) 2(2.9)
Mouthfeel 8(10.1) 2(18.2) 6(8.8)
Sticky 28(35.4) 6(54.5) 22(32.4)
Calorie 6(7.6) 0(0) 6(8.8)
No idea 2(2.5) 0(0) 2(2.9)

(3) AsHF

7h A T
ASHA FA A T AJeNAl MAA A Fel iR ASHHS LA
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Table 3-36. General characteristics of in-depth interviewee

Name Gender Nationality Age
Widongdong M China 23
Janggain F China 23
Joyoonri F China 22
Wangmyeong F China 21
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Table 3-37. General characteristics of in-depth interviewee

Name Gender Nationality Age
Yuseo M China 23
Wanggagi F China 21
Jangga F China 21
Uyeonyeon F China 20
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Ingredients Amount(g)
Gold sesame 100
Rice germ oil 0.5

b. Z#AA g 7WAA
et FA Y S £t vtE ARA
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Ingredients Amount(g)
Gold sesame 60
Cranberry 40
Rice germ oil 0.5
c. 2t MAA
gt se £t BE MAEA
Ingredients Amount(g)
Gold sesame 60
Pine nuts 40
Rice germ oil 0.5
d. siutzbr A A3A
FaMet siuter N E st vbE A
Ingredients Amount(g)
Gold sesame 60
Sunflower seed 40
Rice germ oil 0.5

e. &% 7MAA

=M A, A, siulerINE EFste THE AR
Ingredients Amount(g)
Gold sesame 60
Cranberry 14
Pine nuts 13
Sunflower seed 13
Rice germ oil 0.5
U} bz
ofk7to] 7|5 % 3A4s 3 AY, A% 281 =89S me X2t &

- 203 -



g3ke] A, gro] thE o3}

2 AzsAn 2 At FEIR WTe) 5%E E
Gt
a. F&A7}5 ok
Ingredients Amount(g)
Wheat flour 100
Rice flour 300
Salt 2.5
Sesame oil 76
Soju 80
Sugar syrup 100

b. A A} 3ot

FartEsl AR 5% AAELE EG o

RS |
Ingredients Amount(g)
Wheat flour 97.5
Rice flour 292.5
Gardenia 10
Salt 2.5
Sesame oil 76
Soju 80
Sugar syrup 100

c. A3 ekt
AT} BT 5% ANNEE 3

Ingredients Amount(g)
Wheat flour 97.5
Rice flour 292.5
Cinnamon 10
Salt 2.5
Sesame oil 76
Soju 80
Sugar syrup 100
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d. =5 &k

AA7 R AT 5% £F HEE EFE o

Ingredients Amount(g)
Wheat flour 97.5
Rice flour 292.5
Turmeric 10
Salt 2.5
Sesame oil 76
Soju 80
Sugar syrup 100

e. A7 Fpaeft
Fa7L2el WAy 5% BRILES EFT o

Ingredients Amount(g)
Wheat flour 97.5
Rice flour 292.5
Ginger 10
Salt 2.5
Sesame oil 76
Soju 80
Sugar syrup 100
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Table 3-38. Korean, Chinese and American consumer acceptability of Sesame Gangjeong
(A) Korean
Goldsesame" Cranberry ? Pine nut? Sunflower? Mixed”
M+F M F t-test? | M+F M F t-test M+F M F t-test | M+F M F t-test | M+F M F t-test
Appearance | 3.6+ | 3.6 | 3.7 - 3.7+ | 3.6+ | 3.9+ 3.9+ | 3.8+ | 4.0+ 3.9+ | 3.8+ | 3.9+¢ 3.8+ | 3.8+ | 3.8
o n.s. n.s n.s n.s n.s
liking 0.8 0.8 0.8 0.9 0.9 0.9 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8
Odor 3.9+ | 3.9+ | 3.9+ 3.8+ | 3.9+ 3.8+ 3.5+ | 3.5+ | 3.4% 3.6+ | 3.5+ | 3.8+ 3.7+ | 3.7+ | 3.7+
n.s n.s n.s n.s n.s
liking 0.7 0.7 0.8 0.8 0.8 0.7 0.9 0.7 1.1 0.7 0.7 0.8 0.8 0.8 0.7
Flavor 3.3+ | 3.4+ | 3.2+ 4.0+ | 4.0+ | 4.0+ 3.5+ | 3.5+ | 3.4+ 3.5+ | 3.7+ | 3.3% 3.7+ | 3.7+ | 3.8
n.s n.s n.s * n.s
liking 0.7 0.7 0.7 1.0 1.1 1.0 1.0 0.8 1.3 0.9 0.6 1.1 0.8 0.9 0.6
Texture 3.1+ | 3.3+ | 2.9+ 3.8+ 3.7+ 3.9+ 3.5+ | 3.4+ | 3.6 3.5+ | 3.5+ | 3.5 3.6+ | 3.5+ | 3.7
n.s n.s * n.s n.s
liking 0.8 0.8 0.9 0.9 0.9 1.0 0.7 0.5 0.9 0.8 0.7 1.0 0.7 0.6 0.7
Overall 3.5+ | 3.5+ | 3.4+ 4.0+ | 4.0 3.9+ 3.5+ | 3.4+ | 3.6% 3.7+ | 3.8+ | 3.5+ 3.7+ | 3.7+ | 3.7+
n.s n.s n.s n.s n.s
liking 0.8 0.8 0.8 0.9 0.9 0.9 0.8 0.7 1.0 0.9 0.8 1.0 0.6 0.6 0.7
D gold sesame 100%, ? gold sesame 60% + cranberry 40%, ¥ gold sesame 60% + pine nut 40%, ¥ gold sesame 60% + sunflower seed 40%, ° gold

sesame 60% + (cranberry+pine nut+sunflower seed) 40%,

6)

t-test between

male and female. ” not significant, * p<0.05
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(B) Chinese

Goldsesame" Cranberry ? Pine nut? Sunflower? Mixed”
M+F M F t-test? | M+F M F t-test M+F M F t-test | M+F M F t-test | M+F M F t-test

Appearance | 3.8+ | 3.9+ | 3.8+ 2 4.2+ | 3.9+ | 4.3+ 3.9+ | 3.8% | 3.9+ 40+ | 3.9+ | 4.0+ 40+ | 3.9+ | 4.1+
n.s. n.s n.s. n.s n.s

liking 0.8 0.9 0.7 0.8 0.8 0.8 0.7 0.9 0.7 0.8 0.8 0.8 0.7 0.8 0.7

Odor 4.0+ | 4.0+ | 4.0 3.9+ | 3.8+ | 3.9+ 3.8+ | 3.7+ | 3.9+ 39+ | 4.1+ | 3.8% 39+ | 4.1+ | 3.8+
n.s. n.s. n.s. n.s. n.s

liking 0.8 0.4 0.8 0.8 0.9 0.7 0.7 0.5 0.8 0.8 1.0 0.8 0.8 0.7 0.9

Flavor 3.7+ | 3.7+ | 3.7¢ 4.1+ | 4.0+ | 4.1+ 3.7+ | 3.8+ | 3.7 3.8+ | 4.2+ | 3.7 4.1+ | 4.2+ | 4.1+
n.s. n.s. n.s. n.s. n.s

liking 0.8 0.8 0.8 0.9 0.9 0.9 0.7 0.6 0.8 0.9 0.8 0.9 0.7 0.6 0.8

Texture 3.7+ | 3.6+ | 3.7 4.0+ | 3.7+ | 4.1+ 3.7+ | 3.7+ | 3.7¢ 3.9+ | 4.3+ | 3.8+ 4.1+ | 3.9+ | 4.1+
n.s. n.s. n.s. n.s. n.s

liking 0.8 0.9 0.7 0.7 0.8 0.7 0.8 0.8 0.9 0.8 0.6 0.8 0.8 0.8 0.8

Overall 3.7+ | 3.7+ | 3.8 4.1+ | 4.1+ | 4.1+ 3.7+ | 3.8+ | 3.7¢ 3.9+ | 4.3+ | 3.7 4.1+ | 4.2+ | 4.1+
n.s. n.s. n.s. * n.s

liking 0.7 0.7 0.7 0.8 0.8 0.8 0.7 0.5 0.8 0.8 0.7 0.8 0.7 0.7 0.8

U gold sesame 100%, ? gold sesame 60% + cranberry 40%, ¥ gold sesame 60% + pine nut 40%, ¥ gold sesame 60% + sunflower seed 40%, ° gold

6)

sesame 60% + (cranberry+pine nut+sunflower seed) 40%, t-test between male and female. ” not significant, * p<0.05
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(C) Americans

Goldsesame" Cranberry ? Pine nut? Sunflower? Mixed”
M+F M F t-test? | M+F M F t-test M+F M F t-test | M+F M F t-test | M+F M F t-test

Appearance 40+ | 4.2+ | 3.9+ 7 4.1+ | 4.2+ 4.0+ 3.9+ | 3.8+ | 4.0+ 3.9+ | 4.0+ | 3.8+ 4.1+ | 4.2+ | 4.0+

Nn.s. n.s n.s n.s n.s
liking 0.9 0.8 0.9 0.7 0.8 0.6 0.7 0.8 0.6 0.8 0.6 1.0 0.6 0.4 0.6
Odor 3.6t | 3.3+ | 3.7+ 3.7+ 3.5+ 3.8+ 3.5+ | 3.6+ | 3.5+ 3.9+ | 3.2+ | 3.8+ 3.9+ | 3.8+ | 4.0+

n.s. n.s n.s n.s n.s
liking 0.9 0.5 1.0 0.7 0.5 0.8 0.9 1.0 0.8 0.8 0.4 0.9 0.7 0.4 0.8
Flavor 3.5+ | 3.3+ | 3.6+ s 4.2+ | 4.0+ 4.3+ N 3.6+ | 3.2+ | 3.8+ s 3.9+ | 3.2+ | 4.0+ s 4.1+ | 4.3+ | 4.0 N
liking 0.9 0.5 1.1 o 0.7 .6 0.8 0.9 0.8 0.9 o 0.8 0.8 0.9 0.8 0.8 0.8 '
Texture 3.5+ | 3.5+ | 3.5+ 4.1+ | 4.0« 4.1+ 3.6+ | 3.5+ | 3.6% 3.9+ | 3.2+ | 4.0+ 3.7+ | 3.7+ | 3.7«

n.s. n.s n.s. * n.s
liking 1.1 1.0 1.1 0.6 0.0 0.7 0.9 0.8 0.9 0.9 0.4 0.9 0.6 0.5 0.6
Overall 3.6+ | 3.7+ | 3.6 42+ | 4.3+ 4.1+ 3.6+ | 3.3+ | 3.8% 3.8+ | 3.3+ | 4.1+ 3.9+ | 4.0+ | 3.9+

n.s. n.s n.s. n.s. n.s
liking 0.7 0.5 0.8 0.5 0.5 0.5 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.6 0.7

U gold sesame 100%, ? gold sesame 60% + cranberry 40%, ¥ gold sesame 60% + pine nut 40%, ¥ gold sesame 60% + sunflower seed 40%, ¥ gold

sesame 60% + (cranberry+pine nut+sunflower seed) 40%, ® {-test between male and female.

Fig. 3-7. Korean(A), Chinese(B) and Americans(C) consumer

? not significant, * p<0.05
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Fig. 3-8. Sesame Gangjeong samlpes for tasting

Table 3-39. Korean, Chinese

and American consumer preference for Sesame

Gangjeong
N(%)
Goldsesame | Cranberry ? | Pine nut® | Sunflower? Mixed® Total

Korean 4(9.5) 26(61.9) 3(7.2) 5(11.9) 4(9.5) 42(100)
Chinese 6(11.7) 21(41.3) 4(7.8) 7(13.7) 13(25.5) 51(100)
Americans 1(5.9) 11(64.7) 1(5.9) 0(0) 4(23.5) 17(100)
Y gold sesame 100%, ? gold sesame 60% + cranberry 40%, ¥ gold sesame 60% +
pine nut 40%, ¥ gold sesame 60% + sunflower seed 40%,  gold sesame 60% +
(cranberry+pine nut+sunflower seed) 40%
1}, okt

=l 9 VEEE XA Ut U E=kom HRbEQl VEEE AAE

AV o} otk FEde] AwrAgl ]
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=Qle A7 et &5 ofFo] i MwkzQl VEETt Ehou AR It Ateol=
=7 ¥ 3th(Table 3-40, Fig. 3- 9) F=rele] FaA7EE ofike) WAl e VE=
= gl Fetdel Hls) =k Ay FaeFate] WAo] it V|EE= EEhA
o] ofgkgel Hls| = 1/}5}"’* W &5 FEekIte] s i 7= EotAol
Aol Hls] =ATHp<0.05). FT=rde] HA7FF of3te] BH(p<0.01)e] W3t 7=
Tof bzl 71§E(p<0 05)= stAllo] oshAol wls) =row XA} ekt
o gto] thdt 7|2 =(p<0.05)= ol Aol s =tk w=le] A 3t
aofate] of el thet rlaxs ool FetAgel wls] =hTH(p<0.05). 57}
A of3t Al P £2 A @ HAE AYsieEE & @JJr(Table 3-41), =<l
< A7 oFA7F M Foka g Aol 13%(56.1%) 0.2 7HE wew, = A
7 oFF 1979(36.5%), == o 129(23.1%) <ol v=ele &5 7t 6
H(40.0%)2 7} Bt
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Table 3-40. Korean, Chinese and American consumer acceptability of Yakgwa
(A) Korean
WRY Gardenia ? Cinnamon® Turmeric? Ginger”
M+F M F t-test? | M+F M F t-test | M+F | M F | t-test | M+F | M F | t-test | M+F M F t-test
Appearance 3.4+ | 3.5+ | 3.4+ 9 4.0+ | 4.0+ | 4.0+ 3.5+ | 3.5+ | 3.6 3.5+ | 3.6+t | 3.4+ 3.7+ | 3.6t | 3.7+

. n.s. n.s n.s n.s n.s
liking 0.8 0.7 0.8 0.8 0.8 0.7 1.0 1.0 0.9 0.8 0.7 0.9 0.9 0.9 0.9
Odor 3.2+ | 3.0+ | 3.5 3.4+ | 3.4+ 3.4+ 3.5+ | 4.0+ | 3.0% 3.3+ | 3.2+ | 3.5+ 3.6+ | 3.5+ | 3.7

* n.s * n.s n.s

liking 0.7 0.4 0.8 0.7 0.6 0.8 1.1 0.8 1.2 0.7 0.5 0.8 0.7 0.8 0.7
Flavor 2.8+ | 2.8% | 2.8+ 3.1+ | 3.2+ 3.0+ 2.9+ | 3.0+ | 2.7 3.5+ | 3.6t | 3.4+ 3.8+ | 3.7+ | 3.8%

. n.s n.s n.s * n.s
liking 0.9 0.8 1.1 0.9 0.8 0.9 1.0 0.9 1.0 1.1 1.1 1.1 0.8 0.8 0.8
Texture 2.6+ | 2.5+ | 2.8+ 3.0+ | 3.0+ 2.9+ 2.8+ | 3.0£ | 2.7 3.4+ | 3.2+ | 3.6t 3.8+ | 3.7+ | 3.9+

n.s n.s n.s n.s n.s

liking 0.9 0.8 0.9 0.9 0.8 1.0 0.9 0.7 1.1 0.8 0.7 0.9 1.1 1.2 0.9
Overall 2.8+ | 2.7+ | 3.0+ 3.0+ 3.1+ 3.0 3.0+ | 3.1+ | 2.9+ 3.3+ | 3.3+ | 3.3 3.7+ | 3.6t 3.8%

n.s n.s n.s n.s n.s

liking 0.9 0.7 1.0 0.9 0.7 1.0 0.9 0.9 0.9 0.9 0.6 1.1 0.9 0.9 0.9

1

rice flour + gardenia,

5

) wheat flour + waxy rice flour,

2

) wheat flour + waxy rice flour + gardenia,

3
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) wheat flour + waxy

) wheat flour + waxy rice flour + ginger, ® t-test between male and female.

7)

rice

flour + cinnamon,

4

) wheat flour + waxy

not significant, * p<0.05, ** p<0.01




(B) Chinese

WRY Gardenia ? Cinnamon® Turmeric? Ginger”
M+F M F t-test® | M+F M F t-test | M+F | M F | t-test | M+tF | M F | t-test | M+F M F t-test
Appearance 40+ | 4.1+ | 4.0+ 9 4.1+ | 4.2+ | 4.0+ 3.5+ | 3.4+ | 3.5 4.0+ | 4.2+ | 3.9 4.0+ | 3.9+ | 4.0+
. n.s. n.s n.s n.s n.s
liking 0.7 0.8 0.7 0.7 0.7 0.7 0.9 0.9 0.9 0.7 0.7 0.8 0.8 0.6 0.8
Odor 3.6+ | 3.7+ | 3.6 3.7t | 3.8t | 3.6% 3.3+ | 3.1+ | 3.4+ 3.8+ | 3.9+ | 3.8 4.0+ | 3.8+ | 4.0+
n.s n.s n.s n.s n.s
liking 0.7 0.6 0.7 0.6 0.7 0.6 1.0 1.0 1.0 0.6 0.5 0.7 0.7 0.8 0.7
Flavor 3.5+ | 3.8+ | 3.4+ 3.7+ | 4.1+ | 3.5+ 3.1+ | 2.9+ | 3.2+ 3.7+ | 3.8+ | 3.6+ 4.0+ | 4.0+ | 4.0+
* * n.s n.s n.s
liking 0.6 0.6 0.6 0.7 0.6 0.7 1.0 1.0 1.0 0.7 0.6 0.8 0.8 0.8 0.7
Texture 3.4+ | 3.7+ | 3.3% 3.5+ | 3.6+ | 3.5+ 3.2+ | 2.8% | 3.3% 3.7+ | 3.9+ | 3.6 3.8+ | 3.9+ | 3.8+
. n.s n.s n.s n.s n.s
liking 0.7 0.8 0.6 0.8 1.0 0.7 1.0 0.8 1.0 0.7 0.6 0.8 0.8 0.9 0.9
Overall 3.5+ | 4.0+ | 3.4+ 3.6+ 3.8+ 3.5+ 3.2+ | 3.2+ | 3.2 3.7+ | 3.8+ | 3.7 3.9+ | 3.8+ | 4.0+
*ok n.s n.s n.s n.s
liking 0.8 0.6 0.7 0.7 0.8 0.7 1.0 0.9 1.1 0.7 0.7 0.7 0.8 0.8 0.8

1

rice flour + gardenia,

5

) wheat flour + waxy rice flour,

2

) wheat flour + waxy rice flour + gardenia,

3
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) wheat flour + waxy

) wheat flour + waxy rice flour + ginger, © t-test between male and female.

7)

rice flour + cinnamon,
not significant, * p<0.05, ** p<0.01

4

) wheat flour + waxy




(C) Americans

WRY Gardenia ? Cinnamon® Turmeric? Ginger”
M+F M F t-test® | M+F M F t-test | M+F | M F | t-test | M+tF | M F | t-test | M+F M F t-test

Appearance 3.8+ | 3.6+ | 3.9+ 9 3.9+ | 3.6 | 4.0+ 3.5+ | 3.0+ | 3.7 4.0+ | 3.8% | 4.1+ 3.8+ | 3.2+ | 4.1+
n.s. n.s n.s. n.s *

liking 0.8 0.9 0.7 0.7 0.5 0.8 1.0 1.2 0.8 0.9 1.1 0.9 0.9 0.4 0.9

Odor 3.4+ | 3.0t | 3.6+ 3.3+ | 3.0+ | 3.4+ 4.0+ | 4.2+ | 3.9+ 3.9+ | 3.8 | 4.0+ 3.7+ | 3.4+ | 3.9+
L n.s. n.s. n.s. n.s. n.s

liking 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.7 0.9 0.8 0.9 0.9 0.5 1.0

Flavor 3.3+ | 3.2+ | 3.4+ 3.4+ | 2.8+ | 3.7+ 3.7+ | 3.8+ | 3.6+ 40+ | 4.0+ | 4.0+ 3.8+ | 3.6+ | 3.9+
n.s. n.s. n.s. n.s. n.s

liking 0.7 0.8 0.7 1.2 1.3 1.2 0.7 0.4 0.8 0.8 0.0 0.9 0.8 0.5 0.9

Texture 3.2+ | 3.0+ | 3.3% 3.3+ | 2.84 | 3.5+ 3.3+ | 3.4+ | 3.2+ 3.9+ | 3.6 | 4.0+ 3.8+ | 3.4+ | 4.0+
n.s. n.s. n.s. n.s. n.s

liking 0.8 0.7 0.8 1.0 0.8 1.0 1.1 1.3 1.0 0.8 0.5 0.9 0.9 0.5 1.1

Overall 3.3+ | 3.0+ | 3.5 3.5+ 3.2+ 3.6+ 3.6+ | 3.8+ | 3.5 4.0+ | 4.0 | 4.0+ 3.9+ | 3.8+ | 4.0+
n.s. n.s. n.s. n.s. n.s

liking 0.8 0.7 0.8 1.1 0.8 1.2 1.2 1.1 1.3 0.8 0.7 0.9 0.8 0.4 0.9

1 2 3 4

) wheat flour + waxy rice flour, ? wheat flour + waxy rice flour + gardenia, ? wheat flour + waxy rice flour + cinnamon, ¥ wheat flour + waxy

rice flour + gardenia, ® wheat flour + waxy rice flour + ginger, ® t-test between male and female. ” not significant, * p<0.05, ** p<0.01
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Fig. 3-9. Korean(A), Chinese(B) and American(C) consumer acceptability of Yakgwa
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Table 3-41. Korean, Chinese and American consumer preference for Sesame
Gangjeong

N(%)
Yakgwa
i Cinnamon | Turmeric’ i . Total
WRY Gardenia ? 5 ) Ginger”
Korean 2(4.9) 7(17.1) 4(9.7) 5(12.2) 23(56.1) | 41(100)
Chinese 8(15.4) 5(9.6) 8(15.4) 12(23.1) 19(36.5) 52(100)
Americans 0(0) 3(20.0) 4(26.7) 6(40.0) 2(13.3) 15(100)

U wheat flour + waxy rice flour, ? wheat flour + waxy rice flour + gardenia, ¥ wheat flour +
waxy rice flour + cinnamon, ¥ wheat flour + waxy rice flour + gardenia, ® wheat flour +
waxy rice flour + ginger

St
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(BA 3-1. =0 2R 7155 RAM)

Zhinkt B LS / Sesame Seed Yeotgangjeong Tasting

)

® Name ®m Gender : M(8) / F(%) ® Nationality : China / US /(
e AoA s

a a8l EEMREIE/
I m Z%/Odor bk /Taste O &% /Texture -
I /Appearance Acceptabilit
k 1 E| -4 7 | | EF | IEE . T | FEE | IEE . T | FEE | EE . T | | FEE | EFE i £ ENE
! e 53 @ | | F @ | TR OB B | | B 5 | 7 B | i T
n

Gre | Goo | so- Awfu | Gre | Goo | so- Awfu | Gre | Goo | so Awfu | Gre | Goo | so- Awfu | Gre | Goo | so- Awf

g bad bad bad bad bad

No. at d so 1 at d sSo 1 at d sSo 1 at d so 1 at d so ul

364

460

571

<LZEMENFMNE H7E/ Opinions for improving acceptability>
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(BA 3-2. =0l B3 7155 RAM)

I¥% A% / Rice Yeotgangjeong Tasting

)

® Name ®m Gender : M(8) / F(%) ® Nationality : China / US /(
e AoA s

a a8l EEMREIE/
I m Z%/Odor bk /Taste O &% /Texture -
I /Appearance Acceptabilit
k 1 E| -4 7 | | EF | IEE . T | FEE | IEE . T | FEE | EE . T | | FEE | EFE i £ ENE
! e 53 @ | | F @ | TR OB B | | B 5 | 7 B | i T
n

Gre | Goo | so- Awfu | Gre | Goo | so- Awfu | Gre | Goo | so Awfu | Gre | Goo | so- Awfu | Gre | Goo | so- Awf

g bad bad bad bad bad

No. at d so 1 at d sSo 1 at d sSo 1 at d so 1 at d so ul

364

460

571

<LZEMENFMNE H7E/ Opinions for improving acceptability>
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