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Abstract

The consumers’ consumption and product improvement requirement were
investigated to develop new instant rice products containing Jeju seaweeds in
Part 1. SPSS statistical program has been employed for conduting frequency
analysis, reliability analysis, factor analysis, and factor analysis, and clustering
analysis. The demographic and purchasing characteristics according to product
attributes were analyzed by x° verification. Additionally, the product
improvement requirement for instant rice products were determined by
difference analysis. For instant rice product seeking attribute, the overall
reliability of factor was verified by cronbach a value and it was 0.97. Five
factors were found through factor analysis which are product seeking, brand
seeking, convenient seeking, price seeking, and manu seeking. In addition, two
clusters including weak group of purchasing and strong group of purchasing
propensity were verified. Results found that significant differences between
brand seeking and menu seeking factors (p<0.001). Based on these result
current study suggested that the strong brand power should be considered
with various product types for the development of instant rice products
containing seaweeds in Jeju.

The cooked rice added with five different seaweeds was prepared and
their antioxidant activities were measured in Part 2. An emerging interest in
health eating has led to an increase in the consumption of rice mixed with
various types of grains. Cooked rice was prepared with five different
seaweeds, Hizikia fiisiformis, Sargassum fillvellum, Enteromorpha compressa ,
Undaria pinnatifida, and Gracilaria verrucosa, and the antioxidant activities
was measured. In addition, the antioxidant activites of 80% ethanol and
methanol extracts of the five seaweeds were compared. Total phenolic

contents (TPC), total reducing power (TRP), 2,2-diphenyl-1-picrylhydrazyl



(DPPH) and 2,2 " -azino-bis-3-ethylbenzthiazoline-6-sulphonic acid (ABTS")
radical scavenging activities of the ethanol extracts were higher than those of
the methanol extracts. The TPC of raw seaweed ethanol extracts was from
758 to 26.27 mg gallic acid equivalent (GAE)/g. The antioxidant activities of
both extrcts of Hizikia fiisiformis were the highest among five seaweeds, and
the antioxidant activities of the cooked rice were lower than those of the raw
seaweed extracts. The DPPH radical scavenging activities of cooked white
rice, mixed grains, barley, and white rice and barely added with Hizikia
firsiformis, Sargassum filvellum and Undaria pinnatifida were 3.17, 23.12,
31.11 and 10.66%, respectively. These results demonstrate the addition of
seaweeds to cooked rice helps to improve the antioxidant activity compared to
white rice alone.

The home meal replacement (HMR) ready-to-Heat (RTH) rice added with
seaweeds were prepared with different types of grains, i.e. white rice, white
rice and barley, barley, and mixed grains and their proxXimate components,
total dietary fiber, in wvitro starch digestibility and antioxidant activities were
measured and compared with the control, RTH rice without seaweeds in Part
3. The ash contents of RTH seaweeds rice were higher than the control
(p<0.05). The total dietary fiber of RTH seaweeds rice was in the range of
1.03-6.57% which impacted on the in witro starch digestibility. When
compared with the digestibility of control as 1009 after 180 min of in wvitro
digestion, that of the RTH seaweeds rice with barley was 52.46%. In vwitro
antioxidant activities including total phenolic contents, reducing power, DPPH
and ABTS' radical scavenging activity of the RTH seaweeds rice prepared
with barley or barley and white rice were greater than other RTH seaweeds
rice (p<0.05). These results indicated that the in witro digestibility and
antioxidant activities of the HMR RTH seaweeds rice were greater than
those of the control without seaweeds. In addition, when the RTH seaweeds

rice prepared with barley, the functional activities were improved.



Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table &.

Table 9.

Table 10.

Table 11.

Table 12.

Table 13.

Table 14.

Table 15.

Table 16.

List of Tables

General characteristics of the subject «--xrorrrorrrrerrareeee.

Purchase behavior of HMR seaweed instant rice of Jeju
COMSUITIETS =+« ve e e me e e mnene et et ettt ettt ettt eeaaas

Factor and reliability analysis by purchase attribute of Jeju

COTISUITIETS ** vt et rrsereaneeneeateeneeaneaieeateateeieeaneaneannans

Classification of purchasing pursuit attribute of Jeju
consumers by ChlSter analysis ....................................

Demographic characteristics by purchasing propensity cluster
Of Jeju CONSUINETS *tr s rrrtssrseeameetteetaeeeeteeetaannnnnceeens

Purchasing characteristics of HMR instant rice by purchasing
propensity CluSter Of Jeju CONSUITIETS - rerrereresreresssssancns

Needs for HMR Instant rice product development by
purChaSing prOpenSity ClUSterS ....................................

Mixed ratio of seaweed on cooked rice added with seaweeds
Mixed ratio of grain on cooked rice added with seaweeds ---

Materials and formulation for cooked rice added with
VariOl.lS Seaweeds ...................................................
Sensory evaluation of seaweed cooked rice by addition ratios
Of the Seaweeds .....................................................

Sensory evaluation of seaweed cooked rice containing
VariouS grains ......................................................

Sensory evaluation of cooked rice containing several
SeaweedS ............................................................

Total phenolic compounds and reducing power of seaweed
eXtraCtS ..............................................................

DPPH and ABTS' free radical scavenging activities of
seaweed extracts depending on extraction solvent -:-::--+---

Total phenolic compounds and reducing power of cooked
rice added with various seaweeds depending on extraction
Solvent ...............................................................

16

19

22

24

27

30

33
35

36

37

43

45

47

50

53

95



Table 17.

Table 18.

Table 19.

Table 20.

Table 21.

Table 22.

Table 23.

Table 24.

Table 25.

Table 26.

Table 27.

Table 28.

Table 29.

Table 30.

Table 31.

Table 32.

Table 33.

Table 34.

DPPH and ABTS" free radical scavenging activities of
cooked rice added with various seaweeds depending on
eXtI'aCtIOI'l Solvent ..................................................

Formulation of HMR ready-to-heat rice added with
Seaweeds ............................................................

F-value from variance analysis of 12 sensory properties of
ready-to-heat rice with seaweed depending on the grain --

Sensory characteristics of ready-to-heat rice containing
Varied levels Of SeaweedS ........................................

Proximate composition of HMR ready-to—heat rice added
Wlth Seaweeds ......................................................

Total dietary fiber contents of HMR ready-to—heat rice
added Wlth SeaweedS ..............................................

Antioxidant activities of HMR ready-to—heat rice added
Wlth SeaweedS ......................................................

Cooked rice samples of sensory evaluation -:«-:c-reereerreeees

F-value from analysis of variance on 12 sensory attributes
of ready-to-heat rice containing varied levels of seaweeds

Sensory characteristics of ready-to-heat rice containing
Varied leVels Of Seaweeds ........................................

Consumer preference for concept evaluation of ready-to-heat
rice added Wlth Seaweeds ........................................

Consumer needs for concept evaluation of ready-to-heat rice
added Wlth Seaweeds ..............................................

Consumer purchase intention for concept evaluation of
ready-to—heat rice added with seaweeds -««-rrorrorrrrrerreenn.

Consumer  satisfaction for concept evaluation  of
ready-to—heat rice added with seaweeds -« rorrerrerreereenn.

Evaluation of appearance on ready-to-heat rice added with
Seaweeds ............................................................

Consumer sensory evaluation of ready-to-heat rice added
Wlth Seaweeds ......................................................

Consumer satisfaction evaluation of taste on ready-to—heat
rice added Wlth SeaweedS ........................................

Consumer purchase intention of ready-to-heat rice added
Wlth SeaweedS ......................................................

o7

60

70

72

75

77

81
82

83

85

90

91

92

94

95

97

98

9



Fig.

Fig.

Fig.

Fig.

List of Figures

Sensory characteristics of ready-to-heat rice with different

levels of seaweeds “ccccrrrrrrrr et e

In vitro starch digestibility of ready-to-heat (RTH) rice

added Wlth Seaweeds ..............................................

Sensory characteristics of ready-to—heat rice with different

levels Of seaweeds «ccrrrrrrrrrrrrraere i e

Principle component analysis (PCA) loading for sensory

attributes and the four ready-to-heat rice samples «---------

73

79

86



HE

T

FAstn Aelgel @ zulAde] Gy A Alg] RFopd AH F JFeL
71X 3 JH(Park &, 2015). H< 191 bt ZF7ket A4 sjele] wste 7Hd
& b Ael oie avulAe] B a7t doEa Aok Qe AARE o
o WE JIA} mEAE FojE51, 1A woA AAEtE AS$TE SojuA H
ohoolell 7 el Aol Aate awle] HEgda Abe dokd £ e Home
Meal Replacement(HMR) #|% =27} =78t JtH(Jang, 2019). HMRS &

u)
Ol

=

agE Fold ¥ 7HA(home)o| A o] Fol A= A AHmeal)E ™ Al (replacement)
e Aom Vhg A tigolgtar H e 4= t(Park 5, 2015).

SEvEteE T4 AALTS 253VME A fBdste] & WsE
Ak 2000 % o] A gstE A wistR TP A AETA A A
35 A7) AAlgElo] FuUx] thekst FEle]l A e Ak A A=
3t 7] AAFEAN g 27], Ready-To-Eat(RTE) T3 Ready-To-Heat(RTH)<]

—_

¢

<

FoZ7F Tol v AAS # gdsta Arhlee 5, 2018).

olg]g HMR A& F23 4u|ZF2l 19 7o) vlFL 2000 o &= 15.5%,
2010 o = 23.9%, 20170 286%= w2 A Z7psta oW, 20259 =
31.3%, 203510l = 34.3%¢°] e RAoZ d=3t3 th(Park, 2015; Park %,
2015). ol¢} FA =ule] HMR 4F12 AxAbe] 719 A} 7HdH] - 7hA ]
& Foete AnA FA wstR Aol SdiE WA W HMR #3827}
20121 9,600 oA 2017 22 7,000 ¥ FRZ AL, 202336 = oF
3% 8,000 Yo o]= ZAoz o =31 TrHChoi, 2017; Kang, 2019).

o X

H A AAAReR wAg AF mEuwbbol s~ 9 (Corona Virus
Disease-2019) ALEl® =l €] A7|o] &85 E7F 50w AuE dihaof
etz aHlAEe] FE ARl AvAE et fEe] Tl S48 xelstal AAts)
= ARYgE g a9, S48, 2FAEF § Ec
Aol &n7h Srkska v g 94 H

ol wa} 7o) A9 AALE fj43tE HMR Al go] o= 9l

—~
A"
g

~
D
S
[y
g



iR
S
inj
52
rlo
>,
o)
o
e
B
£
N
]
offl
-3
>
>,
oo
_?L
K
>
1>
ox
]
=2
o
ko
i,
rlr
o
o
L

3, A s ARFe wE 2E AR QAAEF d@ 2647 )
Hof, gt& JlZola Yyt (hAstHAE A4S 3ee HMR AlEed digh A
%79l Fguto] 23 tHChung 5, 2007; Ra, 2018). 202568 7] "o %

o

ARl A]de AE W UEhd £ s WEkE vE Sh 2AE AR
o QlrE WskR Qle) 30T ojste] W& 191 btet T - A AYE
40~50th 7F77k wE Aldol AltiE @Adste], HMR Alge] 4 aulFA=

|

of whel AEJA el véksta dwstd AlE NEE HMR A PR
8] gigsta dom, old FAel st AlwstE HMR AFAL Bz of
3 2njx Q32 goldlop 8 HFaAol A7]E At Chong, 2013). i

HMR 4%& 7449 $48& F7at 2459 75 23 49 2=, 4

gol AYstAAE AFo Ui 75 ST, e S5 AF
Akt A 2 o FME TSRV 2& AFe] AEEHIL AT olE
2ujke] gt BEEo] HMR Ao &2 S7bRve avjake] As A9 A4
ol wpE AFNEo] dastrti & 4 UtH(Choi®t Ra, 2013). o9 H=o], &
Al AF tigh anjte] A&H GrhkE Fa suAGel A e vk & ¥
ofdl A, AlFel WA o= A ATzl Ha gleAd tig dEE 9ot
e Ax Fo8A HATh webd HMR AE] pddgs solatr] A e
2HAE 0] B EoF 1A AL A el el Eojof &1 (Lee &, 2010), A &g =
TAE 247 A2 vl (positioning) S YA Al A ESE HEEA] WA E oo
ot AlFAES e v FudEs Ad AHAE AlwstE g9 E o

A€
7b A E Gge] metgtte RS ouety] wiEel AFARStE avAE
o] frAbgE &teb AFol o & Aol #e A¥ Jdor o] Zhsdt
of, AFML, FFEs 2 wAR dgFg Aee d 783 A5 28T 5 3
J(Lee 5, 2005 Kim, 2008). HMR #|3E¢] A& Esbe] tsh Mol 1= A%
AEste] o2 Fujdel £A(Nam, 2012; Kim & Han, 2017; Lee & Hong,

-

rr

do
4

A% VAT AFARRE GRS AL AFS olsF, A

_



5 0

=
o

SEERE

o

F

2019), i85 (Jo, 2014), HMR ¥ 7 (Choi &, 2012; Park 5, 2016)
o A ATHATE 1981 Q5 7] ol A

~ o HdEFE X BN T T s N Hom o = E 5 oy H % T
o o of B % Ne r B =T o T OTE R® O OW KO B M % T oW
EE IR - F W RN P rod ® s < E TG T
— I = [
RO B I TR T N T - VI = S
W o = R C B R TN
e B o= TR TOE R KT TR o oMoy 3~ T s o8
Moo gy R i T & do b moolon 2 on 8B Z o 2o
T o~ N o W o « PN T Y o Moy w AR N gy T R
;oT W;.D O#E \Nﬂ ;L.OE ‘mMU - \1|O/ ZT ‘w Ey 1__/l - ﬂ m
Py kT = o U IR = B T g S
Bl mo  © Bl k= R S R oy O = M - ox B2 ow = g E
T 7 " gy W o= T E o ® EX - % £ & 3
I — - 0 —_— <t _— _ ~ ~
e = m o < m = (e i ) S Mo - ml o N M wm\l T dn g
= - O T T T T~ T -
F T oY o BT T DN o - B s - g o o
. & ay KO 0w o == @o oo WO B ok m M om W & o
N ofoE XN - S & MOT o oz o
o 8 T i o < E & = X 2Ry W L m w
oA — do X W S 0T E B XK I o9 @ ON o oo N — o
N 0 W\F w X R —_ o =T 12 o O o NJo = oR Njo N K ‘ulum
o2 EBg N xR aFggT D00 L T % B3
om0 W T oo o —~ B "o N Moo = . 2 4
o0 o~ - XO x — X = = W om X ~
N oHn g S M o] W M T o o mx % s 4 B 0 T i3
,q. oy o ~X ‘_ﬂ_u < Jx_ ,WX Erl _ﬂ_ .m_vl S.L .ﬂAJI a A A.._ &O ShoEK Eo Cw* o
SRR R TR RSO A T I A G R
e T . — —_ [ ) —_— .I - f.ﬂ H
ey TR g s gdoddr PE g  TEJu Lo
= W x24T S E S Hor o2 o 4o MER MooH -
- = B BT S S OE g S w AT g T
wBF TSR EN AP TR e R DT
ey W o5 0 = o o X or < CINR - GR ] N o= o T
-G w8 2 2T % G~ S = T S
™ = :ﬂ WL Mym m H o m W g m.w RIS b B oa o TN S Lm
HT_ Tio I 4 0 %) ! = ,I%l o) @.c ]_/rL = T = oy put
S S -7 I < Moo <T Mo w2 3 T W e gl N
=+ 1+ & % E & T U B oo M o5 o KoM
I < T O T E- " S Lo Iz 1
—~ N o -~ ¥ 3 —_ o~ — o' g 7~ W = U al S sl
ot oo R o @ K o)) o o T o 0 x B Q cl Ho ol © T m =l
T Gl E 5 X x T % T T =T oom PR B LW
D TG ST ) e REOTE A % BT omF SO =T Ty
Bode W om T o W TF T ook w0 N B K o oW S ok w

A2 (Yun, 2016), A]Z=ol

o) 5 51

dH =



o] vt HiEo] JATHKIimI}

Kim, 2007).

=z}
H

owe ,Dl —_
X =
EO _ —_— = Ot UT.c E -
o B o i g
oo 4 el B - B M i
— H =T o n o o — Ot =" 1”
= Ho S oo GRS Hoom —_
Nluﬂ ‘Dl 0 . L H.._ — 7E ‘a _ o
- ~ I W o T . R B N T
Mo © =1 o R 9 o 3 = B A ESG [ AR
TRy A g A w < A o
=5 O I 2 B 1_,_Ad = I og._ ogo = 50 o L ~ ‘;.._ 0
X X K2 E AN g oo = my M S N NS xR ot
N 1%0 O_ =3 m —_— —~ e ‘ILF oy 79 N ~ I j— o N
,@oﬁb__%mz_vuh = L K o ok
N éowlon,my%wmmwm@@,%ﬁ = 3
s e ) ~ o) N3 —;
j— o o XH X nH = O_E og._ ) :.; R s #o° < N ,.# = M
7 g X O =) n P = a
JmLng o % uu.wrmn.%%?%_ﬂ% T
%%ﬂﬂ%_@ﬂ%aﬂﬂaq%u% roE
T o U b3 m oW oo o o= o4 Mo |
Eﬂmmﬁﬁimﬂ T o row s T T
@a1@ﬂhqog§@mﬁﬂme%iHEz_ﬁ L
T . o .mﬁ H ﬂﬂ ‘;IOJI .% o o W:.U T ) ~m ~ N anm ‘T_WO
= = e N ) XA = zﬁ w O = I m.m _ o ,nl.wb i
S m g z 2" 4ﬂqmﬂ% .
oy ™ ° dOS H < o) = ) o 1 W M g b
= (U S — Gl e o oo Q my ,.ml, ok Hr ) i 2z A
- o 0 S ©° 2 3 Nk ) olo os o)
ﬂa N ~ m = my OE _M_M m ~ Mﬁ ) ﬂ‘-ﬂ HW Oﬁ ﬂ X OL .._mo ﬂm =
- N = g o — > S R -y o
uﬁ_Tﬂon,wKiﬂ.mﬂ%%%ﬂﬂz%mﬂr - =
7 N3 g o = TR
= WoE o H W CE o T o L~ Y %k
=T ) g E ® T o= oL Ao iy %M °Og W o
gy ECAY < S g 4 S B g B G 4
T I T ®oa R ) R :% Moo x W
#o o ﬂﬂﬂﬂﬂ%m} wx%o_aﬂﬂ%ﬁ.
_ = A 4 mo PR < N A E N T T
< g w N S o xR Ay H PRy ~ NN ~ —
m Nlo = — N L - e [ o o & < ;]o
o B T = S R S @ T £ &
¥ E SR 5 r N pow oo % i o o ST
N g HI —_ | o_.._ = X 1;0 —_—
v B N PR S e uoE I
R 4 o F o 0 N3 oA
R 7 %o o N 3o _ ~ B
0 o /= A o = T X o W o 1o
%ﬂ%o1a¢o_bﬂwé,@ﬁ@h =
& T RKOK BOE W o B S M X
HoE oo Fi L) w o
R e R #

19 (Son 5, 2016)

°©

oz ol gxo] gon] A

7 ER

’ 2010). o] jq

=
[€)

hvA
i i

24 B
N\E]'(Heu

0]



al

HES] RARZ o]

= A

R

4 o

S

°o]-&

}‘\l_

~
;OO

o) =
PR

dol deAEA A

UTHAOn &, 2010).

Aol A

(2012)<]
(fucoxanthine)o] ¥tf-% o] Qo WY, F7]d 2o df, o

p==%
[}

D’Orazio

o
2]

=

o

1

3

}

e}
y 84

=9 ¥=

=1
=

2018). o] ¥

L=
O,

o] tH(Jun
AGtEo] FE3 WyPH o tAanp 8 FEE

o

= 2 B (phlorotannin)
o]'

A

=

=

"ﬂ'

o] wH%

o

7} 2 E] 0]
Eil

oL

7| e

(polyphenol)o] Z=X-&}v}a H L
19, 1 7}

X

, 2005), S x=Fe] TheAFoEA ] o

=
[€)

(Kwak

o

)

H

—

<
o
jraat
]

N

3

il

-

=
=]
o

o]

, 2017), o}

u}

A 2] (Kim

k

o
=

arL
L

=
o

oo B4 gk

E2

1

, 2008), W<

fT_L

=1

il

7+ o

J

Pz
h=i

F 7] (Lee

pud
o

Al o

W (Lee
°

7}

3|

%
=

}

k)
T

7}3

7te & F7)(Jung# Lee, 2011), 4 25

J

pZS
hmi

2019), 7}A] 3+

=1
Oy

, 2006). 3=

A==
[}

R84

g o] H(Jung

713

=]
=i

(Kim &, 2008), #uj7] =EARE F&&
%

o] Yeprtar AtHKim

ul

=

Tor

el

0
Bl

B/

O
!

o

==

o

9/]

=
=

sto HMR

5

3L

M) 2}

Al

1
1.

=

Tl %493 o) A

AN AR AlE R B A A S A

of W AFIATE ) vjRbeh AE REAAA 7] 24

747

i

0]
y8l

[e)

Al &
1=

o

0

of of

I

HE
_‘]O_

. Q)
10

A

RS IR R e

[

sto] HMR =

S

3}

A=}
AN

of wzt Al

AFALE 2 AF NAE F

7keb @Al A

25(:}:



A AxF L ARF A7k wel in viro GWT BYL S5l AxFA A
e AEY AR A% N2ARE ANGLA HHoH, AR 2Ye G
2R HAPEE Axs] ol BE NEFAN 54 % 238 S A

FE #7H HMR 2418 Az 9% 1247 428 ANdnA 343

_1‘]_



Part 1. s+ #7F SAW %+ 1 HMR Al

20 e AE A 87 =

HMR Consumption Status and Product Improvement
Requirement for the Development of New Ready-To-Heat
Rice Product Added with Seaweeds

_12_



—_ X U

x?%ﬁw%%%ﬂéﬂ

- —~ o) 5 o = _ T FE

mm&ww%ww_%ﬁg mh%%%%ﬁ%

o RN o o W - < T A om
Ay UT._ _ x L 2._0 o) I~ LT ™
= th oo H = 0 °9 o~ W ® = T - ' R
7ﬂbgmtua%mﬂ%wr m%Autm;.ﬁﬁ
oy M« T X ® T x HTM L iy .o - L Mo
~, — =3 i [N [\ X - I
¥ o= g = K M_ (o 5 B M = = 9 e g o =T
) N g i= 5 8 . » N = =

S o om g ! G N A do
ia = = ¥ 0 S oo = =T R T I
oy X S oMoz T ) g 9 = ow B =
z = ¢ ¥ o e oW o 0% BRI > BT
= won X g T 8 cg - WYL T
- ol ol o M ._lﬁ o T D N m X o N T X
L%ﬁm@wHumgﬁx SR T Ac w T
gjo = ap) g - S o= X 7 ©
ooy P - =R A L
oaoo_ﬁfﬁw_%momém g 8 E R =¥ &
o o ER o Ny CHENGS = -3 T Mo T=

X e Gy Yo X s N
ccEliiiiiz: il RN
_ X N e on W_M X Ik %no & Mﬂ.“ @ o T ) ‘.m_l;
o \Nﬂ A_l —_ \mﬂ Wﬁ x UT_ [aN] o [9¥] o M —

e m = I n ZTow R <2
QM\}HT%mﬂqﬂxﬂ 5 TR nun%mm
Mﬂﬂwmegxﬁﬂﬂ% A= oo o
x;a_zﬂaﬂ_dﬂ%@ ﬂzﬂ%%,L@

ﬂ%g%%sw}ﬂ,mL %g?ﬂ%imﬂ?

= T o i oM S ﬁ w ' __Oh W g W d o &_. o
0 X i N r

m_xﬁm]&a%%%%%@_@ %m@wﬂﬂ,@

X M B S = do N < e H

~o = EE o —~ < o X Ea .- e -

w oz o o N N = = B AF o & i
W?VMmﬂmnémn d o o = R TR
= 7 2 o] g o I L T = X R R

o7 e ey o T o= = X i

Nd w2 wm . B% 1o ol - ol Y M- e ol X = X Nr N —

Lihmﬁﬂﬁrﬁﬂ_dﬂ%mﬂ%w %%nHW?W%E
~ % T

X T T ue [ U % e el T T 0N al? mﬁ -

T <o =™ N oo W g & X S o~ I o
T N £ 2 = N

S S @ 7 R q4 T

N ,Wro =

HEo]

, 474

or
=

Ae 187

FSA k.

°©
- 13 -

o] AL

o

Q.

o

tol PAE 78 AEQH:
o]

=

=

[<]

o
] Q- 18 t})

, 1T



IL, USA)E o] &3to] Z43tSirh A dAte] Sl-&Aets 545 5437
93te] W4 (frequency analysis)& AAletlem, o] 35 A4S 2%
A (factor analysis)?} 212 % &4 (reliability analysis)S &3dhe] AEnta &t
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1. 2A gAY ATEATH @

A O] ATEATH SAS Table 19 20k Aol webde WA
14278 (34.80%), o174 266%8(65.20%) 0.2 o] SHA7F Bkl d#el mepA =
10~19A4] 50% (12.25%), 20~29A4] 13078 (31.86%), 30~394] 4078 (14.70%), 40~49
A7} 9678 (23.53%), 504 o]Zdo] 72%(17.65%)C. & 20t7} 71 BUTH ol ¢
Go7h R, wel mal 4ol HMR S AES wol Fujgths A
st @e e FHoR HES FESuA @7 WReldn wawrh Y

of Mt IE o]t 8678 (21.08%), Awdl 9 2 AHA 1007 (24.51%), 4

A gt £ 2 ATA 1847 (45.10%), et £ 3 AA 3878 (9.31%) %
2 434 detm &9 2 ASHgel 3 BATh 99F sMIxToRE 2008

 o]3k 1009 (24.51%), 200~300%F <1 829 (20.10%), 300~400%F <1 687
(16.67%), 400~500%F 1 587 (14.21%), 5007+ €1 o] 4+ 1007 (24.51%) o & v}Ely:
o Ao sE 49 wE A7t 249(5.88%), A 649(15.69%), )
T Muad 1709 (41.67%), A& (g, oAl HE7F 5) 228(5.39%), M
F330M(7.35%), sHA) 789 (19.12%), 7]1E} 209 (4.90%) 0.2 Ful] mi= A H]~Z|
o] Zb& ®oth s EHEE 19 JFF 104'8(2549%), thel Jb 3044
(7451%) 0.7 -2 tjel 7R en, AFPHEE= 7] F9 33474 (81.86%),
2HH 23k 5478(13.24%), 71EF 207 (4.90%) 0.2 thitio] Ay FEolA AT
= Aow Yeldt 715 1Y FRE 19 648(15.69%), 291 647 (15.69%),
391 827(20.10%), 421 1407 (34.31%), 591 o] 587 (14.22%) 0.2 491 7}=o] 7}
A gtk JbE f¥owE &2 60 (14.71%), AT, FAA Fe A, A
3278 (7.84%), F-5 267 (6.37%), F-E+xd 254(62.26%), F-H+xE5 169
(3.92%), F-H+AU+x21 204 (4.90%) 0.2 Brel A7t &7 AlE 7E 3

o 74 ke,

4N
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Table 1. General characteristics of the subject

General information Frequency %
Gender Male 142 34.80
Female 266 65.20
Teenager 50 12.25
20~29 130 31.87
@gﬁ 30~39 60 1470
40~49 9% 23.53
>50 72 17.65
High school 86 21.08
. College 100 24.51
Fducation level University 184 45.10
Graduate school 38 9.31
Less than 2,000 100 24.51
Household 2,000~3,000 82 20.10
income 3,000~4,000 68 16.67
(thousand won) 4,000~5,000 58 14.21
More than 5,000 100 24.51
Business owner 24 5.88
Official 64 15.69
Sales/Service 170 41.67
Occupation Professional 22 5.39
House wife 30 7.35
Student 78 19.12
Others 20 490
Persons living Alone 104 25.49
together Family 304 74.51
One—person house 334 81.86
Residence type  Cooking alone/boarding house ! 13.24
Others 20 4.90
Alone 64 15.69
Twin 64 15.69
Family members 3-Person 32 20.10
4-Person 140 34.30
>b5-Person 58 14.22
Single 60 14.71
Friends, partner, brother, sister 32 7.84
Married couple 26 6.37
Households Parents+Child 254 62.26
Married couple+grandparents 16 3.92
Married
couple+child+grandparents 20 450
Total 408 100.00

_16_



(40.69%), +¥ F7 1187 (28.92%), <lEul &= 78%(19.12%), A F3 46
BA1.28%) 0.2 TV, A, Z# 5o 3urk 7B =7 derson, F Abgh

8218 (29.36%), thAlmt 947 (15.15%),
ml o] 134%8(21.61%), A7) 469 (7.42%), e 907 (14.52%), wjAle] 384
(6.13%), 71} 36 (581%) o2 %3 wdE HFses Aoz et sz
AEL] FHomE EH9 m 28Y(6.86%), S 27 549(13.24%), A3
132 1487 (36.28%), w& Zrz 7] 66 (16.18%), T3+ 7} 86 (21.08%), 7]
268 (6.37%) 0.2 117Fsk A Fol g oW A7} ZA/lH o], AGe F st &
A FAl(trend) 9 & 2gEE Aoz UERT dx2F AEFS dAse W
= F 2~33 o4 50%(12.26%), 15 3 W 11098 (26.96%), 3 ol 2~
126 (30.88%), 8 el & W 407 (9.80%), 3/1€ A 749 (18.14%), 7|E} 8
(1.96%)0.%2 3+ o 2~3Ho] 7}4 we Ao Yeyton 5o 3 HE ©
Aoz vebgth slx2F 289 Jez= 2 2049(50.00%), & 327 (7.84%),
o 32W(7.84%), 3 1127 (27.46%), Ael= 107 (2.45%), §t 108(2.45%), 7]
B} 8% (1.96%) 0.7 o2 714 wWo] AlgdtE Aow Uegon sziE o
& it FE R B AMEEE FoR YET d2RE o8 FAW AF
Tl AbR s S st A4 4TF 648(1569%), ok Felstal A4 o
oF 627(15.20%), ‘Fuiata Al kvl 329(7.84%), ‘REolty 1287(31.37%),
Fufsta AtE 48MW(11.76%), ‘eFzt Ftulsta ATk 567 (13.73%), ‘vi$- -u st

flo
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Table 2. Purchase behavior of HMR seaweed instant rice of Jeju consumers

Variable Frequency %
Advertising(TV, newspaper, magazine) 166 40.69
Information Recommended by others 118 2892
Internet blog 78 19.12
Recommended by staff 46 11.28
Instant rice with grain 226 55.39
Instant rices Instant rice with seaweed 48 1177
preferred Instant rice with seafood 26 6.37
product Instant rice with vegetable 74 18.14
Others 34 8.33
Hizikia fiisitorme 182 29.36
Saccharina japonica A 15.15
Undaria pinnatifida 134 21.61
p?g?grvggge Gracilaria verrucosa 46 742
Enteromorpha prolifera 90 1452
Capsosiphon fillvescens 33 6.13
Others 36 5.81
Special taste 28 6.86
Special texture %! 13.24
Seaweed Healthy food 148 36.27
advantages Low colory 16.18
Many nutritional value 21.08

Others 26 6.37
2~3 times/week 50 12.26
Once every 1 week 110 26.96
Seaweed 2~3 times/month 126 30.88
intake degree Once every 1 month 40 9.80
Once every 3 month 74 18.14
Others 8 1.96
Soup 204 50.00
Ssam 32 784
. Stir-frying 32 784
Seaweed coolang Combination 112 27.46
e Salad 10 245
Rice 10 245
Others 3 1.96
I do not want to buy at all 64 15.69
I do not want to buy a little 62 15.20
Seaweed instant I do not want to buy 32 734
rice Moderate 128 31.37
purchase decision I want to buy 48 11.76
I want to buy a little 56 1373
I want to buy very 18 441
Total 398 100.00
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Table 3. Factor and reliability analysis by purchase attribute of Jeju consumers

Product Brand  Convenie- Price Menu  Cronbach’'s Commu-

Variable seeking secking e seeking  seeking seeking a nality
Taste 0.613 0.158 0.142 0.410 0.197 0.969 0.628
Origin labelling 0.774 0.256 0.285 0.232 0.192 0.968 0.835

Shelf life labelling 0.755 0.274 0.350 0.256 0.118 0.968 0.847
Component labelling 0.791 0.276 0.246 0.263 0.150 0.968 0.855
Freshness of materials ~ 0.629 0.280 0.299 0.178 0.437 0.968 0.785
Friend’'s recommend 0.258 0.713 0.104 0.226 0.198 0.969 0.677
Reputation 0.392 0.734 0.181 0.222 0.053 0.968 0.777
Brand recognition 0.387 0.706 0.238 0.136 0.072 0.969 0.729
advertisement 0.109 0.845 0.145 0.121 0.099 0.969 0.772

Product Information 0.326 0.757 0.143 0.141 0.267 0.968 0.791

Differentiation from
other products 0.332 0.609 0.212 0.104 0.369 0.968 0.673

Purchase accessibility — 0.261 0.129 0.730 0.380 0.032 0.969 0.763

Simple package 0.330 0.282 0.713 0234  -0.012 0.969 0.752
Convenience 0.312 0.264 0.625 0.162 0.305 0.968 0.676
Cooking time 0.193 0.19 0.648 0.155 0.462 0.968 0.733

Storage &
Preservation 0.349 0.09 0.644 0.284 0.330 0.968 0.735

Serving volume 0.349 0.194 0.208 0.673 0.159 0.969 0.681
Price of product 0.344 0.174 0.219 0.809 0.141 0.968 0.871

Price comparison
with other products 0.224 0.149 0.275 0.718 0.190 0.969 0.700

New menu 0.242 0413 0.185 0.227 0.660 0.968 0.750
Organic menus 0485 0.330 0.239 0.059 0622 0.968 0.791
Various menus 0.223 0.198 0.259 0.350 0.722 0.968 0.801

Eigen value 16.144 2.121 1.440 1.173 1.019

Variance(%) 53.814 7.071 4.800 3.909 3.397

Cronbach’s a 0.968 0.969 0.968 0.969 0.968
KMO 0.936
Total % of variance 72.990
Bartlett’s sphericity 10619.339
test e
Sig. 0.000
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Table 4. Classification of purchasing pursuit attribute of Jeju consumers by
cluster analysis

Cluster 1 Cluster 2 T-value
Purchasing Purchasing
Factor propensity propensity T P
low group strong group
(n=202) (n=206)
Product seeking 4.287+0.943"% 5.996+0.873 3.731 0.054
Brand seeking 3.926+0.879 5.371+0.827 4.853" 0.028
Convenience 4.298+0.962 5.709+0.755 0.003 0.953
seeking
Price seeking 4.330+1.075 5.677+0.812 1.011 0.315
Menu seeking 3.986+0.873 5.571+0.976 18.210™*  0.000

VAIl data were expressed as mean+standard deviation of triplicate experiments.
YA 7-point scale was used from 1 (strongly disagree) to 7 (strongly agree).
*p<0.05, “p<0.01, **p<0.001.
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Table 5. Demographic characteristics by purchasing propensity cluster of Jeju
consumers

Cluster 1 Cluster 2
Purchasing Purchasing
Variables propensity propensity Total >
low group strong group
(n=202) (n=206)
N % N % N %
Male 79 39109 61 20612 142 3480 .
Gender 6.909
Female 113 55941 145 70388 266 65.1%
10~19 32 15842 18 8738 50 122%
20~29 75 37129 55 2669 130 31.863
Agelyr) 30~39 29 14356 31 15049 60 14706 16090
40~49 37 18317 59 28641 9% 23529
>50 29 14.3% 43 20874 T2 17647
High School 52 25743 34 16506 8 21078
Education College 46 22.772 %! 26.214 100 24510 9.630™
level University 91 45050 9 4H146 184 HoR
Graduate school 13 6.436 25 12.136 3R 9.314
Less than 2,000 71 35149 29 14078 100 24510
Household 2,000~3,000 37 18317 45 21845 & 20,098
(gﬁlgggfld 3,000~4,000 27 13.366 41 19903 68 16667 29.061°
won) 4,000~5,000 %5 12.376 33 16019 58 14216
More than 5,000 42 20792 58 28155 100 24510
Business owner 10 4.950 14 6.796 24 5.882
Official 27 13.366 37 17961 64 15686
Sales/Service 83 41.089 87 42233 170 41667
Occupation Professional 9 4455 13 6.311 22 5392 33451
House wife 15 7.426 15 7.282 30 7.353
Students 49 24257 29 14078 78 19118
Others 9 445 11 5340 20 490
Persons Alone 59 29208 45 21845 14 25490
living . 3.846
together Family 143 70792 161 78155 304 74510
One-person house 161  79.703 173 83.981 334 81.863
Rei;%?ce Cooking alone/boarding house 30 14.851 24 11650 54 132% 157
Others 11 5446 9 4369 20 4902
alone 30 14851 34 16506 64 156%
. Twin 36 1782 28 13592 64 156%6
Family 3-person B 17327 47 286 & 098 4505
4-person 74 36634 66 32039 140 34314
>5-person % 12871 32 1553 58 14216
Single 29 14356 31 15049 60 14706
Friends, partner, brother, sister 19 9.406 13 6.311 32 7.843
Married couple 17 8416 9 4369 %6 6373
Households Parents+child 122 603% 132 64078 254 62255 OO
Married couple+grandparents 9 4455 7 3.398 16 3.922
Married 6 2970 4 679% 0 4902

couple+child+grandparents

*p<0.05, "p<0.01. *"p<0.001.
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6. 2ul4 vl 43 A e HMR ZAw 7 54

A zvlAe] ol g% 2R e HMR ZA% 3 548 249 2
3= Table 631 ek AFAD 2ulabe] o) 4ol uhek HMR ZA% #9%
Tl AE(p<O.001), M5 ZA S (p<0.001), A Tl FA(p<0.001) 2
Ay o) g AZHP<0.00D) FEAA o129 Aolsh gl Aow b,

HMR 2435 8% 7o 54 20, o) 4ol g Aw'e Sy ol

Jl}l

L= 309 1~33 Fusitst 9198 (45.05%)0. 2 7Moo HleE ey o
woAE ZMul g2k 101~200 go] 91 (42.08%) 0.2 71 =2 "l el
Witk =48 tu) Aazi= Holdo| 749 (36.63%), A mPEZF 697 (34.16%)

o7 YEeH, ZAY o]& Ao RE= 9% TA~11A17} 889 (43.56%)9]
=

A
Aol 1~33]7} 811 (39.32%) 0.2 7Hd & HEE JeWon M35 =AMy &
g2 101~200ge] 11578 (658.74%) 0.2 7} =2 WEE Yedlle SA% )
Fri= A9 ufEsL 938 (45.15%) 0.2 /b A UEgow, ZAu o] g A
o= 0% TA~11A0] 949 (45.63%) 0.2 714 =

o AnAES HMR A% ) 432 SAS A5 FfsiA &

o tul Ay #Aglo]l 101~200 go & %S AZsH, A

W A W de AW dwE JhEste] 3 EAlehe Aol 2a

PE % WAS Fuide] A SAol va) 4F B AW, o) Fa
2 B YrHEW43%), BOIHELI%), HTA08%) wow vEhtou, A%
Aol 45 HMRe| 44 A4, A vhE w02 theht gl 50 et
e B2 £yslor @ Ao Yehtonl, Pak $(2016¢ A8 AA=
2 289 AF 998 5S4 AR, AFAAL nestel 49 AF

O

| ZAsolof frha sol, 2ulAe S8 werd WaAol i Aoz e

Wt B3 Geraghty 9} Torres(2009)= ofd &= ool A]Zfof st A]2hA&E3}
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Ao A 9ol An|AE ‘v 94l AW AH(casual wine buyer), 7} FT- 9FQl

AH] A} (value seeking wine buyer), ‘¢}¢1 HEF2| A (wine traditionalist) & A
wolste], Ady puf 34 Fulg, MRS v Fujrbd) o) £2
Z, i Ak, ol o 28Y, BAE, 45e E g Ferye] g2

b b o QAL AW A7 200 (37.2%) 0.2 M =4 Ugkon,

olutE 7L 3947 (73.2%) 0.7 744 A et £33 7Y
Al AEFae 19 A muk 2779 (G15%) o b @A vskth HMR A7)
A Mg FastA BZste Ao ohe] 2938 (545%) 02, destE AFE WH
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Table 6. Purchasing characteristics of HMR instant rice by purchasing

propensity cluster of Jeju consumers

Cluster 1 Cluster 2
Purchasing Purchasing
Variables propensity propensity Total ¥
low group strong group
(N=202) (N=206)
N % N % N %

I do not buy at all 39 19.307 37 17.961 % 18627

. 1~3 times 3 months 91 45,050 81 39.320 172 42157
F;‘rjggﬁgfjc“yg 1~3 times a month 27  13.366 59 28641 86 21078 26214

1~3 times 2 weeks 24 11.881 10 48%4 34 8333

1~3 times a week 21 10.396 19 9.223 40 9804

White rice 134 66337 136 66019 270 66176
Grain rice 28 13861 32 15534 60 14706
Barley rice 7 3.465 9 4369 16 3922

Menu Rice with Tunctional 37— g 416 o 439 2 633 0D
Porridges 6 2970 8 3333 14 3431
Others 10 4950 12 585 22 5392
100 g 50 24752 38 18447 8 21569

Preference 101~200 g 91 42079 115 58738 206 50.490 —
volume 201~300 g 40 19802 44 21359 84 20588
>301 g 21 10.3% 9 43689 30 7.333
Local mart 69 34158 93 45146 162 39706
Food specialty store 9 4.455 13 6.311 22 5392

Purchase  Convenience mart 74 36634 50 24272 124 30.392 15.415"
place Internet shopping 10 4950 4 1942 14 3431
Supermarket 31 15347 41 19903 T2 17647
Others 9 4455 5 2427 14 3431
Meal replacement 157 T1.723 141 63.447 298 73.039

ifr%}};ie Snack replacement 18 8911 18 8738 36 8823 5149
Others 27 13366 47 2816 74 18137
7:00~11:00 15 7.426 22 10680 37 9.069
11:00~15:00 28 13861 23 11165 51 12500

Igtl‘;‘llée 15:00~19:00 59 29208 62 30097 121 29657 15322
19:00~23:00 8 43564 94 45631 182 44608
23:00~07:00 12 5941 5 2427 17 4167

Eating Have 117 57921 113 5484 230 56.373 0216
experience No have & 42079 93 45146 178 43627

"p<0.05, “p<0.01, " p<0.001.
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7. 2uA Pl 4% #0 hE HMR S48 AF AN L7
AFAY ool T 43 P ©E HMR S48 AF A 878
235 Aybi= Table 79 2ok 1470 AE Ao digh #3H

el FANS ASlstn BE - FoA Aolrb e Zem ZAEIY

= AFE tEEA432) > 7HA4.29) > AE AT 4.23) > E2FTEL4.19) > A
7HE(4.19) > A=A} F7] FHEALT) > AR 41T > F5717H4.13) > T
(4.09) > Q¥ 4.07) > & £71(4.07) > ZHHH4.06) > Ao H(3.99) <
o Z uetd, HMR S AlFol oigk MAdoz AFe] vdda 714 18
AE Aol Aol digt 877t =A ZAREAT S o] ek F e
e AE AAEGI83) > U2A(B149) > FE7IZHGEIT) > AFS] GHFA
(5.106) > 7FA((.096) > Ax=LA #7] WHGO8S) > XG0 > HIbE
(4.979) > X% &71(4935) > Apg<] W (484) > XEFELAT766) > TF
(4.734) > =¥(4.702) o2 dEbst wepbd HMR A% A% a8
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h 64
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o, Tl gl ok AW o M 14 2 A ARow vhAYs ol
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A 8H(28.3%) > Akt WA(21.1%) > A2 JHAA(10.9%) > o] FH el A1(7.4%)

o] o sfMel Fasttli %tk Song(2017) A oj@o] F7ME
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Table 7. Needs for HMR Instant rice product development by purchasing

propensity clusters

Cluster 1 Cluster 2 7T-value
For  Dwdwin Padse
low group strong group
(n=202) (n=206)
Nutrient 4.067+1.113V? 5.011+1.119 7.039"" 0.000
e acture date 4167+1.279 5.085+1.408 12.066™ 0,000
Origin 4.167+1.244 5.149+1.505 15550 0.000
packaging unit 4.189+1.128 4.766+1.328 11553 0.000
Various product 4.322+1.213 5.106+1.279 24077 0.000
Price 4.289+1.288 5.096+1.309 1.208™  0.000
Food additives 4.189+1.108 4.979+1.340 11.946™  0.000
Product component 4.227+1.235 5.183+1.331 9.460™*  0.000
Packaging container 4.067+1.360 4.935+1.346 2.898"  0.000
Rice quality 4.778+4.693 5.245+1.416 1.570 0.193
Weight 4.090+1.091 4.734+1.285 20.120™"  0.000
Cooking method 4.056+1.460 4.702+1.581 9.915"  0.000
Convenience 3.989+1.535 4.840+1.823 18.868"  0.000
Shelf life period 4.133+1.526 5.117£1.588 8.655™"  0.000

DAIl data were expressed as mean=*standard deviation of triplicate experiments.

P A7-point scale was used from 1 (want to do not buy at all) to 7 (want to buy

very).

"p<0.05, *p<0.01, " p<0.001.
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Optimization of Process Condition of HMR

Ready—-To-Heat Rice Containing Seaweeds
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=
0CeA 5%7F EAd A § 212 5 cm 27|22 A9s vs ¥sx
(IBK-600F, Infobiotech Co., Ltd., Daejeon, Korea)ol| ] # &3lo] AL-&3F3 o,
Avpe = AFA st ErHE(Jeju, Korea)ol A +9138te] AR&stdth gk 2
), AR ZHY E3FT S5 A FA StUErFE(Jeju, Korea)o Al T3t

o AHg3He

N
2

AR AP A=

Table 8. Mixed ratio of seaweed on cooked rice added with seaweeds

(%)
Material A B C D
Rice 50 50 45 45
Seaweed" 0 5 10 15
Water 50 45 45 40
Total 100 100 100 100

UMixture of Hizikia fusiformis(1) : Sargassum fulvellum(0.8) : Enteromorpha

compressa(0.2)
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2) 7 AR
QurHow HMR ZA%e] AgHx 9 FRe Wu, v, 0o, £3 5
of gom R qljolAy wul, wug Auel F£F, 2y L TS A4
of FES 2 4T dxF H/MES AZXsATHTable 9).
Table 9. Mixed ratio of grain on cooked rice added with seaweeds
(%)
Material WR? WRB? Barley Mixed grains
Rice 45 45 45 45
Seaweed" 10 10 10 10
Water 45 45 45 45
Total 100 100 100 100
UMixture of Hizikia fusiformis(1) Sargassum filvellum(0.8) Enteromorpha

compressal0.2)

YWR, White rice, *WRB, White rice(7)+barley(3)
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3) AxF AW Az
AEFE AR SAWe Awzas A4sr] e W, EFEF
wneeh AR £3 9 WEel ARy £3e 4b FEe FRAL =@

2Ast7] Qi AFE ZdelA HA AT s w9y mA g E
F7Fste] Table 109 M€= &% 3t d7]4=E¥<E(CJH-PCO611RC, Cuchen

Fo dlxR Ahne

of\

Co., Cheonan, Korea)o|A] 3087} ZHA}sle] thekst
A 23} ot

Table 10. Materials and formulation for cooked rice added with wvarious

seaweeds

Cooked rice added seaweeds

A B C D E F

Materials (%5, w/w)

White rice 48.6 - - 243 486 486
Mixed grains - 454 - - - -
Grains
Barley - - 243  24.2 - -
Waxy barley - - 24.2 - - -
Hizikia fusiformis 2.4 2.4 24 24 2.4 2.4
Sargassum filvellum 7.1 7.1 7.1 7.1 47 47
Seaweeds FEnteromorpha compressa 0.1 0.1 0.1 0.1 - -
Undaria pinnatifida - - - - 2.4 -
Gracilaria verrucosa - - - - - 24
Water 418 450 419 419 419 419
Total 100 100 100 100 100 100
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¢] #(appearance), WA (flavor), H(taste),

(overall acceptability)E % 7}3}dt}.

2) kst &4

T F VMol FEES Woo (20179 WHS 835
gzt g4 F48 FEES AXEAY AxF dES dxd A
2 A 7] (SMX-8000EMT, Shinil, Seoul, Korea)& o]&3ste] #fatadch. shz=5F
EHE 125 go 80% ethanol®} 80% methanols z}7F 2375 mL #H7}sk H,
shaking incubator (JSSI-100C, JS Research Inc., Gongju, Korea)Z& ©]-& 3}
oA 24X 7F BoF WE FEIATH xF FEES YA 7] (Labogene,
Gyrozen Co., Ltd, Daejeon, Korea)Z 2700xgelA] 10% QA B3 & A=
w#ste] —20ToA W Hypste] @abkst &4 S48 Almz ARl

=i 72 Az & -20TeA 8AFE o] W Hed
WA 71 (SMX-8000EMT, Shinil, Seoul, Korea)®} &W=-E21](SMX-11HC,
Shinil, Seoul, Korea)& ©]&3to] #datA ekt sizfF @ £4E 5 gol
809% ethanol?} 80% methanold Z}zF 95 mL A7}
Daihan Scientific, Wonju, Korea)ZE o]&3to] 137+ 723 t}l. Shaking
incubator(JSSI-100C, ]S Research Inc., Gongju, Korea)Z o]8-3lo] Ao A]
24X 7F st WY FES AL, FEES Whatman No. 2 A2 o33 &

20T Y5 nestel U3 BY 9§ AR AR
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T ZyY¥E FHe Lee (20199 WS $83 Folin-Ciocalteu <
o]-gste] SAsT. Fist g4 FAL AlRE 100 uLot FFF 15 mL
18] 2 N Folin—Ciocalteu(Sigma-Aldrich, St Louis, MO, USA) A]¢F 100
uLE &3k H, 30x%7F wESAIHTE 20%  Sodium  carbonate(NasCOs, OCI,
Incheon, Korea) 300 uL& 7}ste] koA IAZF WESAI AT
3334 = A (Optizen, Mecasys Co., Daejeon, Korea)E o] 83te] 765 nmol A
E3sE =A3Frh Gallic acid(Sigma-Aldrich Co., USA)E Z#&E2

2
Agste] Fdd o 2y X H F Zdde @S A=z

pua

o
=3
1

o
z

=

A
U

dzF, W e dxFE dshe HMR SA% 1 g %9 mg gallic acid

e}

equivalents (mg GAE/g)o. & YEFNITE L-ascorbic acid(DaeJung Chemicals
& Metals Co., Ltd., Siheung, Korea)> tfZ+ 2 24 10 ng/mLE A Z3ke] 100
ul. #9] mg gallic acid equivalents (mg GAE/100 pl)& e Sich

(3) &4¥

A H(ferric reducing antioxidant power)E Kim S(2015)¢ WHES
2 835e] =AU AlE == 1 mLd 0.2 M phosphate buffer (pH 6.6) 1
mL¢ 1% potassium ferricyanide(DaeJung, Korea) 1 mLE Y1 &3 %
50Col A 20%-7F WESAZ T 10% Trichloroacetic acid(DaeJung, Korea) 1
mLE H7bste] &3k 5, g8 oA AFd 2 mLe /5 2 mLet 0.1 %
ferric chloride(Daejeon, Korea) 400 pLZ &3l th oFio A 1087 v-&-A) 7]
& F3333 % Al (Optizen, Mecasys Co., Daejeon, Korea)Z AF-8-3}o] 700 nmol A
&3 xE =A3FA Y. L-ascorbic acid(Daejung Chemicals & Metals Co., Ltd,

Siheung, Korea)Z 10 pg/mLz A Z3}e] A4 Ad 3 v ustedoh

(4) DPPH &z &A%
DPPH(2,2—-diphenyl-1-picryl-hydrazyl, Sigma-Aldrich, St. Louis, Mo, USA)
gz A FA4L Lee (202009 WS &83te] S48t 1 mM DPPH

Aok Az F 517 nmoel A ethanole skl F4=7} 1.0:0.05 Alo]7t L=



Aot 2dg DPPH A9k 140 pL, A& 70 pL& & &3e 5, Aol A
30 7F WES-AlF . Microplate reader(Bio—Tek Instrument, Inc., Winooski, VT,
USA)E o] &3te] 517 nmel| A &3 =& FASAT dxte AR F5 &8
Agste] Adstgon, DPPH etz A7 24 ofde Aoz Aisd
W g2 e RATE L-ascorbic acid(Daejung Chemicals & Metals Co., Ltd,

il
)

Siheung, Korea)Z 10 ng/mLE A %x3dte] HAstA 23 3 vustY

A
A

“)) % 100

c

DPPH free radical scavenging (%) = (1—(

Ag © absorbance of sample at 517 nm

A, : absorbance of control at 517 nm

(5) ABTS" &z 275

ABTS® g}tz 27 24 Sung 5(2018)9) WS &8st 43t 7
mM ABTS(Roche Diagnostics GMBH, Mannheim, Germany)e} 245 mM
potassium persulfate(Sigma-Aldrich, St Louis, MO, USA)E A& <okxoA] 16

El (
of
!

AlZE o] HEEAIA ABTS' &ol2s AT AL Add /T2
7F 0.8+0.027} ¥ =2 Attt AJ8E 20 pLo] ABTS &9 180 pLs =33t
o] ALoA 6% ok WHS-A ATt Microplate reader(Bio-Tek Instrument, Inc.,
Winooski, VT, USA)E o]&3}lo] 734 nmollA EFe& =AY gzt
% g2 A8t AEEA e, ABTS gz &7 A48 olgo] 2oz

il

| Abslo] Wl g2 LERATE L-ascorbic acid(Daejung Chemicals & Metals

)

Co., Ltd, Siheung, Korea)Z 10 pg/mLZ #|Z3te] 5 UdsHA 23 F v st
o},

A
~)) % 100

ABTS" radical scavenging (%) = (1—( Y

A, © absorbance of sample at 734 nm

A. : absorbance of control at 734 nm
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1 =R Wgue 47

A2F A7t ulgol ME A2F F/he BEwst Ak Table 113 2k,
AzF A7k vgel ME B A2F APl FAVFE o] W B
E sl 4% nmel 15% @ A@ Tl bg WA ks
(p<0.05). webA S|xF HhE Az A dBe 2T A9 AxF A
10% oz 4% Bast e Aow BAHAL SxfF W vge] we
AxF Abgel WA A b HEF A vsel FATEF W
BrhHe} 15% A7he A@ TFolA g A BEAHE<005). webA §x

FoAE Az A4S WAl ga BsA Pk FL ARS FA e A

|

\<

2 gadd, w53 w227 dubAdel V| EEgAE RFE 10% F7HEEA

S ) 7}7} 6.3040.48, 6.3040.48, 6.10+0.56= 7}% =7 FFE T} o] ate] Az
X

2 2 0 2R Ahre AxS) Askel AZF AT 10% WA el A
4R A 24 AEEl B8 dow BaHdTh
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Table 11. Sensory evaluation of seaweed cooked rice by addition ratios of the

seaweeds

Overall

1
Sample’ Appearance Flavor Taste Texture acceptability

A 6.10£0.57°2%  620+0.42°  550+0.53"  5.80+0.42"  5.70+0.48"

B 480+0.42°  570+0.48*  5.90+0.32°  6.20+0.42*  5.80+0.42°
C 4604052  550+053"  6.30+0.48°  6.30+0.48*  6.10+0.56%
D 4504053  470+048>  6.10+057°  580+0.42%  5.60+0.52°

DA, No seaweeds added; B, 5% seaweeds added; C, 10% seaweeds added; D, 15%
seaweeds added.

PAll data were expressed as meantstandard deviation of triplicate experiments.
YValues in same row with different letters are significantly different (p<0.05) by

Duncan’s multiple range test.
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Table 12. Sensory evaluation of seaweed cooked rice containing various grains

Overall

1
Sample Appearance Flavor Taste Texture acceptability

A 580042 540+052*  6.40+052*  6.30£0.48"  6.20+0.42"

B 5.10+0.32*  560+052"  6.00+0.47*" 540052 5.70+0.48"
C 450+053"  550+053*  530+0.48"  4.70£0.48"  5.20+0.42"
D 5.60+0.52*  540+0.52°  6.20+0.63"  6.10+0.57°  6.10+0.32%

YA, Cooked white rice added with Hizikia (2.4%), Sargassum (7.1%), and
Enteromorpha (01%); B, Cooked mixed grains added with Hizikia (2.4%),
Sargassum (7.1%), and Enteromorpha (0.1%); C, Cooked barley and waxy barley
added with Hizikia (2.4%), Sargassum (7.1%), and Enteromorpha (0.1%); D, Cooked
white rice and barley added with Hizikia (2.4%), Sargassum (7.1%), and
Enteromorpha (0.1%).

PAll data were expressed as meanztstandard deviation of triplicate experiments.
YValues in same row with different letters are significantly different (p<0.05) by

Duncan’s multiple range test.
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Table 13. Sensory evaluation of cooked rice containing several seaweeds

Sample”  Appearance Flavor Taste Texture 4 cc%;gg%ity
A 580+0.42%%  540+052*  6.40£052°  6.30+0.48"  6.20+0.42°
E 590+0.32*  5.80+0.42"  6.50+0.53*  6.70+0.48"  6.60+0.52"
F 470048  540+052°  560+052"  510+0.32°  550+0.53"

VA, Cooked white rice added with Hizikia (2.4%), Sargassum (7.1%), and
Enteromorpha (0.1%); E, Cooked white rice added with Hizikia (2.4%), Sargassum
(4.7%), and Undaria (2.4%); F, Cooked white rice added with Hizikia (2.4%),
Sargassum (4.7%), and Gracilaria (2.4%).

PAll data were expressed as mean=standard deviation of triplicate experiments.

YValues in same row with different letters are significantly different (p<0.05) by
Duncan’s multiple range test.
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Table 14. Total phenolic compounds and reducing power of seaweed extracts

Total polyphenol content Total reducing power
(mg GAE/g) (absorbance)
Seaweed

Ethanol Methanol Ethanol Methanol

extract extract extract extract
Hizikia 26.27+316°0?  0.64+0.04° 9.42+0.12° 1.04+0.00¢
fusiormis
Sargassum 10.44+1.56° 0.74%0.03" 1.31+0.02" 1.01+0.01¢
fulvellum
Undaria 14.15+1.83" 0.600.00¢ 1.29+0.05" 1.41%0,02)
pinnatifida
Enteromorpha 8.07+1.36° 1.02+0.07* 0.89+0.01° 1.69+0.01°
compressa
Gracilaria 7.58+0.19° 0.67+0.03° 0.48+0.01¢ 0.33+0.01¢
verrucosa

UEach value is expressed as mean+standard deviation of triplicate determination.
?Values with different letters (a~e) within a column are significantly different
(p<0.05).
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Table 15. DPPH and ABTS' free radical scavenging activities of seaweed

extracts depending on extraction solvent

DPPH free radical
scavenging activity (%)

ABTS" free radical
scavenging activity (%)

Seaweed

Ethanol Methanol Ethanol Methanol

extract extract extract extract
Hizikia al),2) b a b
fisiormis 90.63+0.47 76.10£0.25 97.18+0.29 40.87+1.03
Sargassum . d . .
filvellum 59.31+0.39 43.22+0.76 48.47+0.66 18.83+2.86
Undaria b . ) .
pinnatifida 72.75+0.20 77.03+0.22 83.64+2.11 75.47+0.22
FEnteromorpha d . q .
compressa 56.57+0.26 46.22+0.57 34.40+0.52 27.46+0.66
Gracilaria . . . .
Verrucosa 9.02+1.86 5.78+0.30 20.00+0.87 5.61+0.71

DEach value is expressed as meantstandard deviation of triplicate determination.

PValues with different letters (a~e) within a column are significantly different

(p<0.05).
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Table 16. Total phenolic compounds and reducing power of cooked rice added

with various seaweeds depending on extraction solvent

Total phenolic contents

Total reducing power

Cooked (mg GAE/g) (absorbance)
seaweed rice’ Ethanol Methanol Ethanol Methanol
extract extract extract extract
A 1.93£0.42¢4%  0.95+0.12¢ 0.22+0.00¢ 0.22+0.00°
B 1530.17 0.82+0.12¢ 0.19+0.00" 0.19+0.00¢
C 1.550.43° 0.930.07¢ 0.20+0.00° 0.20+0.06¢
D 3.62+0.31" 2.96+0.08" 0.42+0.00° 0.33+0.01°
E 3.53+0.06" 3.68+0.41° 0.42+0.00° 0.48+0.01°
F 1.94+0.25¢ 1.74%0.19° 0.30£0.01° 0.32+0.00¢
Ascorbic acid  y5gi091a 3715051 0.32¢000°  0.39:0.00"

(10 pg/mL)

YCooked seaweed rice is described in Table 1. A, Cooked white rice added with
Hizikia (2.4%), Sargassum (4.71%), and Undaria (2.4%); B, Cooked white rice added
with Hizikia (2.4%), Sargassum (7.1%), and Enteromorpha (0.1%); C, Cooked white
rice added with Hizikia (2.4%), Sargassum (4.7%), and Gracilaria (2.4%); D,
Cooked mixed grains added with Hizikia (2.4%), Sargassum (7.1%), and
Enteromorpha (0.1%); E, Cooked barley and waxy barley added with Hizikia
(24%), Sargassum (711%), and Enteromorpha (0.1%); F, Cooked white rice and
barley added with Hizikia (2.4%), Sargassum (7.1%), and Enteromorpha (0.1%).
YEach value is expressed as meantstandard deviation of triplicate experiments.
YValues with different letters (a~f) within a column are significantly
different(p<0.05).
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Table 17. DPPH and ABTS" free radical scavenging activities of cooked rice

added with various seaweeds depending on extraction solvent

DPPH free radical

ABTS" free radical

Cooked scavenging activity (%) scavenging activity (%)
seaweed rice' Ethanol Methanol Ethanol Methanol
extract extract extract extract
A 3.17+0.762% 3.08+0.68° 2.03+0.36° 5.53+0.71¢
B 1.47+0.08° 1.18+0.34" 0.43+0.51° 3.82+0.09¢
C 0.55+0.62" 2.54+0.86 0.85+0.38" 4.52+0.45¢
D 23.12+0.52° 28.21+1.69¢ 10.21+0.62" 18.25+1.45"
E 31.11+1.14° 34.74+1.59° 14.18+0.86* 24.79+1.96"
F 10.66+2.28¢ 17.64+0.83¢ 5.15+0.83¢ 11.21£0.57¢
Ascorbic acid  gga3:0000  4643£020°  856:016°  1099:0.38°

(10 pg/mL)

DCooked seaweed rice is described in Table 1. A, Cooked white rice added with
Hizikia (2.4%), Sargassum (4.71%), and Undaria (2.4%); B, Cooked white rice added
with Hizikia (2.4%), Sargassum (7.1%), and Enteromorpha (0.1%); C, Cooked white
rice added with Hizikia (2.4%), Sargassum (4.7%), and Gracilaria (2.4%); D,
added with Hizikia (2.4%), (7.1%), and
Enteromorpha (0.1%6); E, Cooked barley and waxy barley added with Hizikia
(2.4%), Sargassum (71%), and Enteromorpha (0.1%); F, Cooked white rice and
barley added with Hizikia (2.4%), Sargassum (7.1%), and Enteromorpha (0.1%).
YEach value is expressed as meantstandard deviation of triplicate experiments.
YValues with different (a~1)
different(p<0.05). DPPH, 2.2-diphenyl-1-picrylhydrazyl,;

—azino-bis—-3-ethylbenzthiazoline-6-sulphonic acid.

Cooked mixed grains Sargassum

significantly
ABTS", 227

letters within a column are
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Table 18. Formulation of HMR ready-to—heat rice added with seaweeds

Ingredients (%, w/w)

RTH rice added with seaweeds

A B C D

White Rice 48.6 34.3 - -

Grains Barley - 14.3 48.6 -
Grain Mix - - - 48.6

Hizikia fiisiformis 2.4 2.4 2.4 2.4

Seaweeds Sargassum fillvellum 47 47 47 47
Undaria pinnatifida 2.4 2.4 2.4 2.4
Water 419 41.9 41.9 41.9

Total 100 100 100 100
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3. A& A=A+

lx=F H7F HMR SAWe] dubdiEa T Aolidf FEEAES S
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5. dl=5 H7F HMR A9 F Aol ZFEA

Z NolAdG FHL Prosky 5(1988)¢] o] whe}l, total dietary fiber
assay kit(Megazyme, Wicklow, Island)E o]&3lo] t}&3} zo] =43 3th
Hl Ao Z}zte]l A8E& 1 g¥ #H3 Fo MES-TRIS buffers 40 mL #7}shaL,
heat-stable a-amylase solution2 50 ul (3000 U/mL, Megazyme) Y o5
A&om wnks] FAY. SFuyE A2 H[A SdFE €1 98-100T
shaking water bath(JSSB-30T, JS Research Inc., Korea)e]l Y& % 30&%+
HE-S-5F 1t} Shaking water bathe] &%E 60CE Y31 &£3Eo]| protease

solution 100 ulL (350 Tyrosine U/mL, Megazyme)S Z7}3F Ho 60C= dt

!

shaking water bath(JSSB-30T, JS Research Inc., Korea)ol| 4 30%7F 37}
skt dFrE $9e AAGA, vAE £E50]FH 0.561M HCl 5 mL&
A7rekdth o] w 5% HCl¥ 5% NaoHE Apg-3to] &£31&E 9] pHE 4.1~48%
D= v A S wwrsly amyloglucosidase solution 200 ul (3300 Units/mL,
Megazyme)E #7713t H, 4Fvy 9% ¥ 60C shaking water bath

(JSSB-30T, JS Research Inc., Korea)ol| 4] 30%-7F WA T wkgo] &y &

60C= oldA7) 95% ol g2 & 225 mLE H7Iskich oAl HlAE &7u)w
TR 9o T AL RG2S AN 9§ 6027 LA s 1y

celite(Sigma—-Aldrich, St. Louis, MO, USA) 10 g& HAE HZs3H
o] r]e wolFa 78% oer2-2 7}ate] celite(Sigma-Aldrich, St. Louis,
MO, USA)E &Y. FQl-oJ 74319 celite Fo] s 3A staL HlA ] U=
WEES FEdar|2 A8ttt 1 § vAd dolds EAES 717 78%
A=, 95% Cll&hZ, ofAlE 15 mLE 2/M% H[A YolFw HR o335}
o7 105C dry oven(JSOF-150, JS Research Inc., Korea)oll Al &}t
Bk AxA7IM, dAACIEH(DH. DeADLH, DAIHAN  Scientific, Wonju,

5 gEFste] Aol RE R celiteE: EFHE
At oW 0.1 mg 997x HAZFEArt 1 & F
el Alm T stue 9 Fs S48 (Kjeldahly), v shue 3%

FFS 24T F F HolHR FBL 0 Aol weh A



weight of residue— (protein + ash)— blank

. < 1
weight of sample 00

Total dietary fiber (%) =

6. sl=% 7 HMR S4 %9 in vitro 23& 33

222 gy st Az" JF2F H7F HMR 2499 in vitro 238 4L
Kim¥} White(2013)2] ®WrHo wre} 287 AxFg el Ao FglE SAuks g A9

olg] #alete] Altel wE AstER UEWAY 23818 S4+ pancreatin
(from porcine pancreas, 8 USP specifications, Sigma-Aldrich, St Louis, MO,
USA) 09 g& 8 mL F#/Fol #4kA1zl 5 1500xg= 10:7F A4l staL
Azl 54 mLE # 3o amyloglucosidase (3260 U/mL, Megazyme) 0.8 mL
(amyloglucosidase 0.64 mLE Z7F<4 08 mLE 343 A)k 4oFArh
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Z7bslar o] E3ES  shaking water bath(JSSB-30T, ]S Research Inc.,
Korea)ol| /] 120 rpm, 37Tol|A 30% FoF WSAFTh dHbgo] Eud 5o 4
mL¢ 05 M sodium acetate buffer (pH 52)& Y1 1% & 1 mL9 A3}&
TA4E8 Yt &3E2S shaking water bath(JSSB-30T)e A 120 rpm, 37C=
HkS- Al 7] 0, 10, 20, 30, 60, 90, 120, 1804 100 ulL= F3ted, 15 mL
Conical tubee] “3x 1 mLel 50% <4FI2S Yo a4 ¥Es HF
Conical tubeE 800xg#® bLH¥7+ fUAEE Az #H, D

(Megazyme) S o] &3lo] glucose?] T=E FAHI H, dx9 180%F 23}
A3 W3 Al9] D-glucose & (ug/0.1mL)e 100%= Fii 7z A9
D-glucose 3+&S o] 7 Algo] 2382 YEFATEH

—-glucose Assay Kit
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Incheon, Korea) 300 uLZE 7}sle]  <FAxolA  1A7F HRS A F T
3433 = A (Optizen, Mecasys Co., Daejeon, Korea)E o]&3sto] 765 nmeol A
FYeE =A39r Gallic acid(Sigma-Aldrich, St Louis, MO, USA)Z

EEEAE Agete]l BA PHOR A4Y BRIVoERVE F Eodx

L)
of
tlo
é)é
BN
=il
il
Y
N
)
o
an

MR =449 1 g %9 mg gallic acid equivalents (mg
GAE/g)o. 2 YelAtt. L-ascorbic acid(DaeJung Chemicals & Metals Co.,
Ltd., Siheung, Korea)& tix7+o 24 10 pg/mLE A %5t 100 pL %9 mg
gallic acid equivalents (mg GAE/100 pL)o. & e At}

_lIE.

2) 34
A4 (ferric reducing antioxidant power)E Kim S(2015)¢ WHS

83t =AY A5 FEE 1 mLd 0.2 M phosphate buffer (pH 6.6) 1

olo

mL9} 1% potassium ferricyanide 1 mLE Y3 &% 3 50CoA 2087+
1

HES Al AT 10% Trichloroacetic acid (TCA) mL

i

Hrtete] =g 5
Hhg-g oo A5 2 mLe] FF% 2 mLe} 0.1 % ferric chloride 400 pL&
TFaAT GaolA 1087 WA § EFF EA (Mecasys Co)E A3
700 nmollA EFFEE =AY L-ascorbic acid(Daejung Chemicals &

Metals Co., Ltd.)E 10 pg/mL=E A|%3slo] H U3}

3) DPPH &gz &2A%F
DPPH(2,2-diphenyl-1-picryl-hydrazyl, Sigma-Aldrich, St. Louis, Mo, USA)
g 27 24 Lee 5(202009] WHS $83t9 5483t 1 mM DPPH



w7k 105005 Abel7h %

Eio{t

Aok A% % 517 nmoll A ethanols &3§}3}o]
Z4d3kglth. 248 DPPH AloF 140 uL, A8 70 pL& 2 &3 §, daolA
30 7F WES-AlFtE Microplate reader(Bio—Tek Instrument, Inc., Winooski, VT,

USA)E ol gdte] 517 nmell A §HEES Z4dAT dzTe Aw 5% 802

Abgstel Adstslon, DPPH ett)zd &7 &4 ofge] Aom Ailsto]
g2 YERN QT L-ascorbic acid(Daejung Chemicals & Metals Co., Ltd.,

Siheung, Korea)Z 10 pg/mLE A %xslo] HA&A 23 5 v 3T}

A

DPPH free radical scavenging (%) = (1—( As )) % 100

&

A, : absorbance of sample at 517 nm

A, : absorbance of control at 517 nm

4) ABTS' &gz &A%

ABTS" &gz 27 A4S Sung 5(2018)¢] WS $83le] F4sAth 7
mM ABTS(Roche Diagnostics GMBH, Mannheim, Germany)e} 245 mM
potassium persulfate(Sigma-Aldrich, St Louis, MO, USA)E A2 <k A 16
AlZE o] WEEAIA ABTS' &ol2s FAAAT A Add T/HFE T3 =
7} 0.840.027} H =8 ZASIAT AJ5E 20 plol ABTS &9 180 uL&s =33}

o] ALoA 6% HoF wSA ATt Microplate reader(Bio-Tek Instrument, Inc.,

Winooski, VT, USA)E o] &3} 734 nmollA] T332 =AU gzt
FE 8E Agste AFEsion, ABTS gz 27 4L oo oz

| Abste] wiE g2 e AT L-ascorbic acid(Daejung Chemicals & Metals

-

)

Co., Ltd., Siheung, Korea)E& 10 pg/mL& A Zx3slo] HUdstA 23 3 v
=3

) < 100

c

A
ABTS" radical scavenging (%) = (1—( Y

A, : absorbance of sample at 734 nm

A, : absorbance of control at 734 nm
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Table 19. F-value from variance analysis of 12 sensory properties

ready-to—heat rice with seaweed depending on the grain

of

Attributes Variable F-value Significance
Color 119.06Y 0.000™*
Appearance
Glossiness 12.24 0.000"*
Sweet 15.70 0.000"*
Roasted 4.92 0.003™
Flavor
Stale 6.53 0.000"**
Rice bran 0.37 0.778
Moistness 5.39 0.002"
Adhesiveness 1.91 0.132
Cohesiveness 4.05 0.009""
Texture
Hardness 5.57 0.001"
Roughness 22.73 0.000"*
Mouth feel 23.94 0.000"*

DAIl data were expressed as mean+standard deviation of triplicate experiments

(n=28).
*p<0.05, *p<0.01, ™ p<0.001.
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Table 20. Sensory characteristics of ready—to—heat rice containing varied levels

of seaweeds

M ATA(A) 390(B) 155(C) 803(D)
Color 2.68£1.06°%  711£1.99"  875+1.32"  950+1.40°
Glossiness 893+1.65° 671144 811166  6.361.63"
Sweet 736+1.06° 571156  554+153*  4.86+1.46°
Roasted 725114 589+1.31" 614156  6.071.78"
Stale 5.96+2.25° 739225  757+1.85"  8.29+1.63

Rice bran 550£1.95" 571237  593+237°  611+2.48"
Moistness 818+1.33"  6.68+156°  7.25x1.48"  7.00£1.49"
Adhesiveness 7.79+1.45% 7.11+1.34° 7.89+1.10% 7.50+1.45%
Cohesiveness 811+1.34*  7.07+1.15"  807+1.12*  7.32+181"
Hardness 6.18+1.44"  757+143" 689159  7.57+150°
Roughness 582+1.96°  7.43+1.85"  811+1.77"  9.64+1.39°
Mouth feel 586+1.98°  7.68+1.83"  818+1.74"  9.68+1.16°
Y474(A), White Rice+Seaweeds; 390(B), White Rice+Barley+Seaweeds; 155(C),

Barley+Seaweeds; 803(D), Grain Mix+Seaweeds.

YAs the value increases from 1 to 15, the intensity of sensory characteristics

increases.
YAIl  data  were

experiments(n=23).

YValues with different letters (a~c) within a column are significantly different

(p<0.05).

expressed

as

mean+standard

_72_
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Mouth feel Glossiness

Roughness . , Sweet
.-_.-.af ’2.&2 =y \-.“
Hardness /' 1%« """"'E.'ﬂfd:|\|||||||||||| v Roasted
Cohesiveness ' - " stale
Adhesiveness a “Rice bran
Moistness
—m— 474 390 —a—155 ——803

Fig. 1. Sensory characteristics of ready—-to—heat rice with different levels of
seaweed. As the value increases from 1 to 15, the intensity of sensory
characteristics  increase(474(A), White Rice+tSeaweeds; 390(B), White
Rice+Barley+Seaweeds; 155(C), Barley+Seaweeds; 803(D), Grain Mix+Seaweeds).
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Table 21. Proximate composition of HMR ready-to-heat rice added with

seaweeds
Proximate composition (%)”
Sample”
Moisture Protein Fat Ash Carbohydrate
A 35.26+1.019  2.62+0.03°  0.17+0.03>  0.23+0.02°  61.72+1.01™"
B 33.85+1.16°  3.10+0.13"  0.52+0.02*  0.34+0.01*  62.19+1.27%
C 31.73£0.17¢  4.12+0.15*  0.55+0.07*  0.36£0.02®  63.23+0.06"
D 34.55+041°  2.40+0.09"  0.53+0.12*  0.24+0.00"  62.28+0.43"
Control ~ 35.97+0.10*  2.61+0.15° 0.05+0.01¢  0.07£0.01°  61.30+0.22"

UThe description of HMR RTH seaweed rice is described in Table 13(A, prepared by
rice added with Hijikia fiisiformis 2.4%,
pinnatifida 2.4%; B, prepared by rice and barley added with above seaweeds; C,

Sargassum fillvellum 4.71%, Undaria
prepared by barley added with above seaweeds; D, prepared by mixed grains added
with above seaweeds; Control, RTH rice without seaweeds).

YPercentages of wet weight basis.

YAll data were expressed as mean+standard deviation of triplicate experiments.
YValues with different letters (a~d) within a column are significantly different
(p<0.05).
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Table 22. Total dietary fiber contents of HMR ready-to—heat rice added with

seaweeds

Sample Total dietary fiber(%)
A 1.030.05°2%
B 3.21+0.71°
C 6.57+0.10%
D 1.29+0.40°¢
Control 0.92+0.13°

UThe description of HMR RTH seaweed rice is described in Table 13. (A, prepared
by rice added with Hijikia fusiformis 2.4%, Sargassum filvellum 4.7%, Undaria
pinnatifida 2.4%, B, prepared by rice and barley added with above seaweeds; C,
prepared by barley added with above seaweeds; D, prepared by mixed grains added
with above seaweeds; Control, RTH rice without seaweeds).

PAll data were expressed as mean+standard deviation of triplicate experiments.
YValues with different letters (a~c) within a column are significantly different
(p<0.05).

_77_



4. x5 A7 HMR SAW9l in vitro A3+&

4 A= Fig. 2¢

=

n vitro A23}&

&t

o

YEFH T 2= 100%).

EASTE-

90.89% <]

AYHC) o=
Soong “5(2014) 9]

e &
=L

=]
=t

SES

-
1o

Eis

o] &

2 vheh

ke sy

o 52.46% <]

o

23}

g

el A

i)

yjJ
o

HA)Z B2

4

47t %

1ol A

Snow ¢} O'Dea(1981) <]

7} HE

=]
T

(A} =+

I

s
zr

J

RIS EE

3

9/]

(A)o]

R

T A EX

H] 3]}

2slEo A gzl

A7}

b E A @] WiEel(Yang 5, 1997) s z/7t

BE

Bl elEat |

el
=1
X
N

e

Nr

7]t o

_78_



In vitro starch digestibility (%)

u i i i i i i
0 30 60 a0 120 150 180

Time (min)

Fig. 2. In vitro starch digestibility of ready-to—heat (RTH) rice added with
seaweeds.

(The description of HMR RTH seaweed rice is described in Table 1. (A, prepared
by rice added with Hijikia fisiformis 2.4%, Sargassum fitlvellum 4.7%, Undaria
pinnatifida 2.4%,; B, prepared by rice and barley added with above seaweeds; C,
prepared by barley added with above seaweeds; D, prepared by mixed grains
added with above seaweeds; Control, RTH rice without seaweeds). All values are
expressed as mean+SD of triplicates. Different letters within digestion time
indicate significant difference at p<0.05.)
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Table 23. Antioxidant activities of HMR ready-to—heat rice added with
seaweeds

Total Total DPPH free ABTS" free
Sample! phenolic reducing radical radical

b compounds power scavenging scavenging

(ug GAE/g)  (absorbance)  activity (%)  activity (%)

A 4.29+0.19% 0.19+0.00° 4.42+0.21¢ 0.60+0.24¢

B 9.49+0.58" 0.25£0.00% 14.43+0.32" 5.04+0.28°

C 15.97+0.44* 0.30+0.00% 16.53+0.29% 7.49+0.29%

D 6.02+0.19° 0.21+0.00° 6.47+0.21°¢ 1.62+0.45°
Control 3.27+0.29° 0.17+0.00¢ 5.35+1.27¢ 0.25+0.214

UThe description of HMR RTH seaweed rice is described in Table 1. (A, prepared
by rice added with Hijikia fiisiformis 2.4%, Sargassum fulvellum 4.7%, Undaria
pinnatifida 2.4%; B, prepared by rice and barley added with above seaweeds; C,
prepared by barley added with above seaweeds; D, prepared by mixed grains added
with above seaweeds; Control, RTH rice without seaweeds).

Y All data were expressed as mean+standard deviation of triplicate experiments.

YValues with different letters (a~e) within a column are significantly different
(p<0.05).
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Table 24. Cooked rice samples of sensory evaluation

Product Name

Company Name

Sample No.

Hetbahn

clJ

661

Sencook Gondre Bab

Dong-won

206

Prototype

Seaweed instant
rice

810

Jeju Tot Jabgog Bab

Manje

414

414

810

206

661
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Table 25. F-value from analysis of variance on 12 sensory attributes of

ready-to—heat rice containing varied levels of seaweeds

Attributes Variable F-value Significance
Color 164.99" 0.000"*
Appearance
Glossiness 32.52 0.000™"
Sweet 31.04 0.000™"
Roasted 24.30 0.000™
Flavor
Stale 12.69 0.000™"
Rice bran 23.53 0.000™"
Moistness 441 0.006™"
Adhesiveness 14.55 0.000™
Cohesiveness 18.96 0.000™"
Texture
Hardness 11.14 0.000™"
Roughness 32.90 0.000™"
Mouth feel 54.97 0.000™

VAIl data were expressed as mean+standard deviation of triplicate experiments.
x*p<0.05, **p<0.01, ***p<0.001.
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Table 26. Sensory characteristics of ready-to-heat rice containing varied

levels of seaweeds

Sample"

At 661 206 810 414
Color 2.81£1.00%%  11.59+1.76° 7.06+1.76° 8.63+1.77
Glossiness 10.13+1.64°  10.59+1.78" 750+1.87° 7.03+1.87°
Sweet 7.13+2.38 11.09+1.38° 7.50+2.09 7.06+1.90°
Roasted 7.38+2.03° 11.25+1.68° 8.25+2.02° 8.09+2.12°
Stale 6.22+2.38" 7.13+1.79 9.16+2.33 8.72+2.16%
Rice bran 10.53+2.31° 6.72+2.29 6.81+1.82° 6.91+2.22
Moistness 8.59+2.26 10.31+1.97° 9.69+2.10 8.94+1.95°
Adhesiveness 9.19+1.84 10.53+1.81° 9.38+1.66" 759+1.85°
Cohesiveness 8.25+2.08" 11.09+1.65° 8.09+1.78 8.31+1.94
Hardness 8.34+2.13" 10.88+2.00° 8.66+2.01 8.56+1.88
Roughness 5.97+1.58¢ 7.84£1.78° 8.34+1.81" 10.28+1.82°
Mouth feel 5.38+1.64° 8.06+1.64 8.94+1.97 10.97+1.80°

V661, Hetbahn(C]); 206, Sencook Gondre Bab(Dong-won); 810, Prototype(Seaweed
instant rice); 414, Jeju Tot Jabgog Bab(Manje).

YAs the value increases from 1 to 15, the intensity of sensory characteristics

increases.

YAll data were expressed as meantstandard deviation of triplicate experiments.

YValues with different letters (a~d) within a column are significantly different

(p<0.05).
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Bab(Dong-won); 810, Prototype(Seaweed instant rice); 414: Jeju Tot Jabgog
Bab(Manje)).
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Fig. 4. Principle component analysis (PCA) loading for sensory attributes and the
four ready-to—heat rice samples (661, Hetbahn(CJ); 206, Sencook Gondre
Bab(Dong-won); 810, Prototype(Seaweed instant rice); 414: Jeju Tot Jabgog

Bab(Manje)).
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Table 27. Consumer preference for concept evaluation of ready-to-heat rice added with seaweeds

Overall form Figure Size Color
Samples 4~5 score 5 score 4~5 score 5 score 4~5 score 5 score 4~5 score 5 score
strength average strength average strength average strength average
Total (100) 71.0 3.74 61.0 3.61 67.0 3.73 64.0 3.65
Male (49) 59.2 3.57 5.1 3.49 57.1 3.59 49.0 3.45
Gender
Female (51) 82.4 3.90 66.7 3.73 76.5 3.86 78.4 3.84
20’s (30) 80.0 3.90 63.3 3.67 80.0 3.87 70.0 3.77
Age 30’s (30) 70.0 3.73 66.7 3.70 66.7 3.77 60.0 3.73
group 40’s (30) 63.3 3.60 50.0 3.43 50.0 3.53 63.3 3.47
50’s (10%) 70.0 3.70 70.0 3.70 80.0 3.80 60.0 3.60
Married (44) 70.5 3.73 63.6 3.64 63.6 3.68 61.4 3.52
Marriage
Single (56) 71.4 3.75 58.9 3.59 69.6 3.77 66.1 3.75
Low (53) 79.2 3.77 62.3 3.58 75.5 3.83 71.7 3.77
[Average  Nfedium (38) 68.4 3.79 63.2 3.68 60.5 3.66 60.5 361
income
per month )
High (9%) 33.3 3.33 44 4 3.44 44 4 3.44 33.3 3.11

[Base: Korea (n=100), unit: Top 2%/score]

*As the number of samples is less than 30, it is necessary to pay attention to analysis.
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Table 28. Consumer needs for concept evaluation of ready—to-heat rice added with seaweeds

Total
Male
Gender
Female
20’s
Age 30’'s
group A0's
50’s
Married
Marriage
Single
Average Low
household :
income Medium
per month High

Samples

(100)
(49)
(51
(30)
(30)
(30)

(10%)
(44)
(56)
(53)
(38)
(9%)

Smell

Fishy

Salty

Sweetness

Sour

taste

Texture

Raw

material

content

4-5 5 score 4-5 5 score 4-5 5 score 4-5 5 score 4-5 5 score 4-5 5 score 4-5 5 score

score
strength

33.0
36.7
294
36.7
33.3
20.0
60.0
40.9
26.8
28.3
42.1
22.2

average

3.27
3.29
3.25
3.30
3.37
3.07
3.50
3.36
3.20
3.25
3.39
2.89

strengt

25.0
224
27.5
16.7
46.7
10.0
30.0
27.3
23.2
24.5
23.7
33.3

T
paverage

293
2.82
3.04
2.70
347
2.67
2.80
3.00
2.88
291
2.9
3.00

core
strength

24.0
16.3
314
23.3
23.3
16.7
50.0
34.1
16.1
132
31.6
95.6

average

3.05
292
3.18
297
3.03
3.00
3.50
3.18
295
292
3.13
344

strengt

6.0
6.1
29
6.7
3.3
6.7
10.0
6.8
0.4
3.8
79
11.1

T
| average

257
247
267
2.53
2.53
2.63
2.60
2.66
2.50
255
2.61
2.56

core
strength

0.0
8.2
2.0
3.3
10.0
3.3
0.0
6.8
3.6
3.8
5.3
111

average

211
2.22
2.00
1.93
2.27
2.13
2.10
2.23
2.02
217
1.97
2.33

strength

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

average

243
247
2.39
2.37
240
2.53
240
241
245
2.53
2.32
2.33

core
strengt

10.0
8.2
11.8
16.7
133
3.3
0.0
6.8
125
11.3
10.5
0.0

T
paverage

2.84
2.84
2.84
3.00
2.80
2.73
2.80
2.80
2.88
2.85
2.87
2.67

[Base: Korea (n=100), unit: TOP2 %/score]

*As the number of samples is less than 30, it is necessary to pay attention to analysis.
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Table 29. Consumer purchase intention for concept evaluation of ready-to-heat rice added with seaweeds

Smell Fishy Salty Sweetness Sour taste Texture Raw material

content
Samples 5 4~5 4~5 1-5 4~5 1-5 4~5
L cvernge SO0 average SO average (% average SO0 average SO qiirage SoOTe ool

Total (100) 51.0 3.41 52.0 3.39 61.0 3.58 55.0 3.57 65.0 3.64 71.0 3.71 48.0 3.33

Male (49) 40.8 3.33 53.1 3.39 571 3.51 51.0 3.49 59.2 3.49 67.3 3.67 46.9 3.33

Gender Female (51) 60.8 3.49 51.0 3.39 64.7 3.65 58.8 3.65 70.6 3.78 745 3.75 49.0 3.33

20’s (30) 63.3 3.63 56.7 3.60 &80.0 3.93 66.7 3.87 83.3 3.97 93.3 4.07 63.3 3.53

Age 30’s (30) 46.7 3.23 43.3 3.07 56.7 3.50 60.0 3.57 63.3 3.60 56.7 3.50 33.3 3.10

group 40’s (30) 50.0 3.43 50.0 343 50.0 3.43 46.7 3.43 50.0 3.40 63.3 3.57 50.0 3.33

50’s (10%) 30.0 3.20 70.0 3.60 50.0 3.20 30.0 3.10 60.0 3.50 70.0 3.70 40.0 3.40

. Married (44) 477 3.30 54.5 3.32 477 3.32 477 3.43 545 3.50 68.2 3.64 40.9 3.30

Marriage Single (56) 53.6 3.50 50.0 3.45 714 3.79 60.7 3.68 73.2 3.75 73.2 3.77 53.6 3.36

Average Low (53) 547 3.49 52.8 3.43 69.8 3.79 64.2 3.68 69.8 3.77 79.2 3.85 49.1 3.32
household

income  Medium (38) 52.6 3.47 579 3.47 50.0 3.34 474 3.53 63.2 3.63 63.2 3.58 474 3.39

per

month High (9%) 22.2 267 222 278 556 333 333 311 44 289 556 344 444 311

[Base: Korea (n=100), unit: TOP2 %/scorel

*As the number of samples is less than 30, it is necessary to pay attention to analysis.
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Table 30. Consumer satisfaction for concept evaluation of ready-to-heat rice added with seaweeds

Not Extremely Slightly . . Slightly Extremely 5 score
Samples satisfaction bad ad Moderate  Satisfaction good good average
Total (100) 11.0 1.0 10.0 30.0 59.0 55.0 4.0 3.51
Male (49) 16.3 2.0 14.3 32.7 51.0 46.9 4.1 3.37
Gender
Female (651 5.9 0.0 59 275 66.7 62.7 39 3.65
20’s (30) 3.3 0.0 3.3 20.0 76.7 66.7 10.0 3.83
Age 30’s (30) 16.7 3.3 13.3 33.3 50.0 46.7 3.3 3.33
group 40’s (30) 16.7 0.0 16.7 30.0 53.3 53.3 0.0 3.37
50’s (10%) 0.0 0.0 0.0 50.0 50.0 50.0 0.0 3.50
Married (44) 114 2.3 9.1 34.1 545 52.3 2.3 3.43
Marriage
Single (56) 10.7 0.0 10.7 26.8 62.5 57.1 54 3.57
Low (63) 75 0.0 75 22.6 69.8 64.2 5.7 3.68
Average
household = o 1y (38) 13.2 0.0 132 36.8 50.0 474 26 3.39
income per
month .
High (9%) 22.2 11.1 11.1 44.4 33.3 33.3 0.0 3.00

[Base: Korea (n=400), unit: %/score]

*As the number of samples is less than 30, it is necessary to pay attention to analysis.
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Table 31. Evaluation of appearance on ready-to-heat rice added with seaweeds

Considering only the contents

Considering packaging and

After price release

contents
Samples
4~5 score 5 score 4~5 score 5 score 4~5 score 5 score
strength average strength average strength average

Total (100) 56.0 3.46 50.0 3.39 20.0 2.68
Male (49) 49.0 3.35 449 3.33 14.3 2.55

Gender
Female (51) 62.7 3.57 54.9 3.45 255 2.30
20’s (30) 70.0 3.70 56.7 3.50 26.7 2.70
A 30’s (30) 50.0 3.43 46.7 3.40 23.3 2.833

ge

group 40's (30) 50.0 3.23 46.7 3.23 16.7 2.50
50’s (10) 50.0 3.50 50.0 3.50 0.0 2.70
Married (44) 52.3 3.39 50.0 3.36 13.6 2.57

Marriage
Single (56) 589 3.52 50.0 3.41 25.0 2.77
Low (53) 64.2 3.58 58.5 351 20.8 2.72

Average

household .
income per Medium (38) 50.0 3.39 42.1 3.34 184 2.66
month .

High 9) 33.3 3.00 33.3 2.89 22.2 2.56

[Base: Korea (n=100), unit: TOP2 %/score]
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Table 32. Consumer sensory evaluation of ready-to—heat rice added with seaweeds

Not- Extremely Slightly Slightly Extremely 5 score
Samples preffered bad bad Moderate  Preferred good good average
Total (400) 15.8 2.5 13.3 37.0 47.3 37.3 10.0 3.39
Male (200) 17.0 3.0 14.0 36.5 46.5 36.0 105 3.37
Gender
Female (200) 145 2.0 125 375 48.0 385 95 341
20’s (120) 24.2 5.0 19.2 38.3 375 29.2 8.3 3.17
30’s (120) 15.8 1.7 14.2 35.8 48.3 39.2 9.2 3.40
Age group
40’s (120) 10.8 1.7 9.2 33.3 55.8 40.8 15.0 3.58
50’s (40) 5.0 0.0 5.0 475 475 45.0 2.5 3.45
Married (183) 9.8 0.5 9.3 38.8 514 40.4 10.9 3.52
Marriage
Single (217) 20.7 4.1 16.6 355 43.8 34.6 9.2 3.28
Low (199) 15.1 35 11.6 427 42.2 32.2 10.1 3.34
Average
household -
income per Medium (139) 17.3 14 15.8 30.2 52.5 439 8.6 3.42
month .
High (62) 145 1.6 12.9 33.9 51.6 38.7 129 3.48

[Base: Korea (n=400), unit: %/score]
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Table 33. Consumer satisfaction evaluation of taste on ready-to—heat rice added with seaweeds

Not Extremely  Slightly Slightly  Extremely 5 score
Samples need bad bad Moderate Need good good average
Total (400) 21.0 35 175 39.5 39.5 315 3.0 3.23
Male (200) 23.0 45 185 355 415 33.0 85 3.23
Gender
Female (200) 19.0 2.5 165 435 375 30.0 75 3.24
20’s (120) 31.7 5.8 25.8 35.0 33.3 26.7 6.7 3.03
Age 30’s (120) 19.2 4.2 15.0 45.8 35.0 28.3 6.7 3.18
sroup 40's (120) 15.0 1.7 13.3 39.2 45.8 33.3 125 3.42
50’s (40) 125 0.0 125 35.0 52.5 50.0 2.5 3.43
Married (183) 175 1.1 16.4 38.8 43.7 34.4 9.3 3.34
Marriage
Single (217) 24.0 55 184 40.1 35.9 29.0 6.9 3.13
Low (199) 21.1 5.0 16.1 427 36.2 27.6 85 3.19
Average
household -
income per Medium (139) 23.7 14 22.3 33.8 42.4 374 5.0 3.22
month .
High (62) 145 3.2 11.3 419 435 30.6 129 3.39

[Base: Korea (n=400), unit: %/score]
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Table 34. Consumer purchase intention of ready-to-heat rice added with seaweeds

Not Extremely Slightly Slightly Extremely 5 score
Samples purchase bad bad Moderate Purchase good good average
Total (400) 24.3 4.3 20.0 29.8 46.0 375 85 3.26
Male (200) 24.5 5.0 19.5 29.0 46.5 37.0 95 3.27
Gender
Female (200) 24.0 35 20.5 30.5 455 38.0 75 3.26
20’s (120) 35.0 75 275 29.2 35.8 30.8 5.0 2.98
Age 30’s (120) 20.0 5.0 15.0 35.0 45.0 38.3 6.7 3.27
sroup 40's (120) 20.8 1.7 19.2 24.2 55.0 41.7 13.3 3.46
50’s (40) 15.0 0.0 15.0 325 52.5 42.5 10.0 3.48
Married (183) 20.2 2.2 18.0 29.0 50.8 39.3 11.5 3.40
Marriage
Single (217) 27.6 6.0 21.7 30.4 41.9 35.9 6.0 3.14
Low (199) 22.6 5.0 17.6 32.7 447 37.7 7.0 3.24
Average
household .
income Medium (139) 25.9 2.9 23.0 27.3 46.8 38.8 79 3.26
per month )
High (62) 25.8 4.8 21.0 25.8 48.4 339 14.5 3.32
[Base: Korea (n=400), unit: %/score]

_99_



.
L ) Hg o=
o ) —_
TR R TR PR - P,
R = 5 Moo om o g - A T
— o nm_l 14 N N ,HL \U| gM,O - s
z = T2 ° o = > ®COoulomE
NF mm s M TS = X T o
T N 2 o= & T - T % < B B Hp of T %o oF I ®
. = © = r o X > < = %O i
5 T x = ow g ;E#EAammg‘éﬁﬂg
e N > - —_ —_—
g g o o= Mo g T o wm P T oo 22 |
SR ﬂm.mﬂm%wmEﬂm%%.o%%
mgz X W aﬁWMH.m??@Ru@ R T
o, = fal i - = X = =
g . imﬂr_%ﬁm,s%m%gﬁ,ﬂ@u%@%
T o o my © 5 < & T % s wo ol - N
= T W T T 3 TR T DG
g FELNC o Mo 8 o @ N = O = W T o5 v
= X T % I o ® 8§ = o o P20
L T T % < = 5§ 5 § B o B (o
2 ¥ aluzém@pmprV]mmmgiv@ﬂw@w
~ 4 N E = o0 x 5 = T o= o R =
m oy _Wu q_wo 5 T 3 % w_.m M\_ﬂ . o B - =R e = ©
= = . B - e > G - oo T o T T Il
= W =S o~ ~ T Iz _ ~E
T TG s ® mfwﬁ@?%éaxo?gnzz%ﬁ
WATZEQWMC_;i;w«w}j;ﬁwﬂwq
N N R Iwu dAuﬁl o - X0 ﬂ _IT T M _ZT e _L_VL X > OL :i
Dodn o, A o S ooy A S 3 ) %
o) XTI KO E‘.* .m o LS HT_ Eo ~ = - of FL Oﬂ
oo Ay W 3 X I SR S —
NN e i o oW h o TN oo TS S
e - S 4 0o go X o oo R LNy X
w S Mg om X e o B Wow ) = H o < B
Ewﬂl}o%}mﬂo.,ﬂw.mM%w@wa g5 %
I ST LExw v mT RS o
= o, <X Hin Lo = . T oy <X W% W o AN
N = P g T A T o W ool R A
o AW C - B o s B~ et
% o X o wmoz 0 B do I Moo fuy
N i e S mE o or AT ol n L L= el - = o = i
N 2 oM R S i oF o o T B ow
= T E . % 5 3 ¥ 2 ® T oA W -
M Mo e 2 X o e i N B o & I vd o
g T B ™ R X0 R ST b g X
Tor e i o) A= = s — e =
T W H T OE z ﬁ < T oo om T o Lﬂ
~ OE . o)
S R S G S A

- 100 -

MR

R84

3 H

7}3

3|

%
=

S

3



o] F ZYvs (2627 mg GAE/g), 399(242), DPPH vz &A%
(90.63%)3 ABTS™ #t]zt £71%5(97.18%)o A ®%F =o ZAxE Yeld,
s FEEdAe B FE2E9 F ZYvEs $F01.02 mg GAE/g)et
©(1.69)9 A¥7F 71 A YeElA N DPPH #8612 24 %3 ABTS' gt

2ATAMNE 1Y FEEo] 77.03%, 5.47%%E Rt} % A4S YEUA
ok gaksl FAo] =A JERhG X, BAN, u)dS Hvtste] Alxe whe Akl
g4e & TR wet & AolE YEhA BT K, AL gevh doke

BEgte] dgte FEEC F Zgdsm %, DPPH vz 2 ABTS ozt
~7%S 353 mg GAE/g, 31.11%, 14.18%% YEINI, WEL FEEAE=

b

AR AdeME Fol 7 w2 kst @45 UElly, fx2RE ke el

Ay F, ZA, sEE Hbe ReEgbel b A dEbRth o) e AN
=

7 AEY #FH FAEAHS HUreA slx2F H7F HMR SA45te] FE3%
o 31.73~35.26%, ©53HE 61.72~63.23%, vkl 240~4.12%, ZAW 0.17~
055% = %35 0.24~0.36%°]om F 2o] M TS 0.92~657%°] ATH
% ZY¥E 9%, 449, DPPH gz ~7 &4, ABTS #dz 27 &
Fo FAH kst GAAAME slxzF Mo 2ZE AW due HElE &
et Sl A JERETE 2382 sixF FH7F Wv] FAH(A)0] 180%
b 3t A3 AR 90.89%9] AstES WEW oW (R 100%), dEF A
B Faybo] 5246% % 71 wokth B AelA sixzF 7 HMR S4 92

N
—_

- 101 -



A e L I == T W B
— = ~ Mo R R O omom 8 = do o b
o 2 3 -~ T T © s )
©oog P M ew S se B
. R ~ 0
R F e NEh g eEEe e s
e WX ® F % oo q S Mﬂ wir Mm =
£ Ea Mc_w T o b R B ooy . .
,_ﬂmo CUNIGT Er| ﬂ_u rE _wt o X - = q ‘Ur
Nr e P M~ S R 5
o = G ook 0B %
x N 0 Jo WE = .o 48 ® % A
> T K o z/H.\m W XN = 53 ‘_M_W H__MW 5
oy ) \.L. N <
Houe M T T NR - N T WM ~ o= o
N o N~ T = < — =
O_L oz o ~ < oy mi T
—_— sy o 1:1_ gl OE . UM 0 »AE finy \H_.W ZA
- v r R [
_ o Z__v EE —~ va <O ..ru ‘UI = m ‘Dru_ \H,OI
<] Nd eE D =N S = o
3 ° & = T o I
5 " ol M o] s — M — — My E S T 70
do  E ox " U e
™o X T 0 ~n °© O 9 o
N o e T IO ure L o
b D ~ WS o U T oo o > our
No o N N Mow 2 o B
v E T -
oM o ™ o = p= do To
\T_WO wir _,i EE v OwH A, ) dﬂ M
= _, 3 e BT o T oW N G
™ N oo o &~ 3 s of ST
0 ~ = ~ jm} ~ — o
TE % PR "R o S & o W
A T A N R S R
0 r ﬂ! A = X <0
i~ r — ati]
éurW%Wﬂ%mﬁm__%ur%ammﬁ@ﬂ
Toop B EZ T omw o T yoT S oy o
TP N X Jo i — zmm O o] W R
= oo N DMu iz M R ; =
0 = =y NI 2o B g0
TaRdrEN TR e T K
NX ~ o =5 A Mo T . R
T o oY W "W Eowm B o F OB o %o

% 47.3%,

e

on Zulxp A

1)

Aoz vhetE At

%= e

i

F HMR

L84

5

o)
3k 56
47}—5‘
- 102 -

#

=

Fup o

ke
T

Aol o] o & of

F 46% & YFERWET

[e]

EST

ol A

ke
}

T
T

=
1
(e]
A3

=
L

2% 395%, i ¢
ol 7 E
9 o

v
=



23

M
l-ll

Ahn SM, Hong YK, Kwon GS and Sohn HY. 2010. Evaluation of in-vitro
anticoagulation activity of 35 different seaweed extracts. J. Life Sci. 20(11);

1640-1647.

Ahn SM, Hong YK, Kwon GS and Sohn HY. 2011. Evaluation of antioxidant
and nitrite scavenging activity of seaweed extracts. J. Lie Sci. 21(4);

576-583.

AOAC. 1990. Official Method of Analysis. 15th ed. Association of Official
Analytical Chemists, Washington DC, USA. 777-784.

Choi MS. 2011. Senior citizen’s awareness pattern on tour product attributes
associated with consumption propensity (Doctorial dissertation). Kyonggi

University.

Choi SS. 2017. The influence of store attributes on store image, product

image, store loyalty (Doctorial dissertation). Sejong University.

Choi SW and Ra YS. 2013. Influence of purchase motivation and selection
attributes of HMR on repurchase intention according to lifestyles. Culi. Sci.

& Hos. Res. 19(5); 296-311.

Choi WS, Seo KH and Lee SB. 2012. A study on the development of HMR
products of Korean foods using conjoint analysis. Culi. Sci. & Hos. Res.

18(1); 156-167.

Choi Y], Yang TS, Lim SB and Oh MC. 2019. HMR consumption status and
product improvement requirement for the development of new instant rice

product added with seaweeds: focused on Jeju province consumers. Culi. Sci.

& Hos. Res. 25(11); 173-189.

Chong SY. 2013. Influential factors upon selection attribute, perceived value,

- 103 -



and repurchase intention in home meal replacement according to lifestyle.

Korea. J. Tour. Hosp. Res. 27(1); 145-163.

Chung LN, Lee HY and Yang IS. 2007. What’s the consideration attribute on
purchasing the HMR.) J. Korean Soc. Food Cult. 22(3); 315-322.

Chung LN. 2015. Analysis of consumer inclination to convenience towards

home meal replacement in Korea (Doctorial dissertation). Yonsei University.

D’Orazio N, Gemeollo E, Gammone MA, Girolamo M, Ficoneri C and Riccioni

G. 2012. Fucoxantin: A Treasure from thesea. Mar. Drugs 10; 604-616.

Economy Review. 2016. Food Revolution, HMR Big Bang 3; 35 Years of
History HMR in Korea.

Geraghty S and Torres AM. 2009. The Irish wine market: A market
segmentation study. /nt. J. Wine Bus. Res. 21(2); 143-154.

Goni I, Garcia-Alonso A and Saura—Calixto F. 1997. A starch hydrolysis

procedure to estimate glycemic index. Nutr. Res. 17(3); 427-437.

Han GS and Lee JH. 2014. The relation between effects of positive emotional
response of female customers in Busan and behavioral intention according to

their food service consumption propensity. Culi. Sci. & Hos. Res. 20(6); 1-12.

Han GS and Pyo SH. 2008. Standardization of the recipe for the large-scale
production of salbob and ogokbob. Korea J. Food Cook. Sci. 24(5); 682-690.

Han JA. 2009. Digestive, physical and sensory properties of cookies made of
dry-heated OSA-high amylose rice starch. Korean J. Food Sci. and Technol
41(6); 668-672.

Han MH. 2014. A survey on needed processed food development according to
consumers with different attributes (Master's thesis). Sookmyung Women's

University.

- 104 -



Heu MS, Yoon MS, Kim H]J, Park KH, Lee JH, Jo MR, Lee JS, Jeon YJ and
Kim JS. 2010. Improvement on the antioxidant activity of instant noodles

containing enzymatic extracts from ecklonia cava and its quality

characterization. Korean J. Fish Aquat. Sci. 43(5); 391-399.

Hong WS. 2017. A study on the development strategy of home meal

replacement in relation to the consumption trends. Food Sci. Ind. 50(3); 2-32.

Hwang JG, Yang JW, Kim JY, Yoo SM, Kim GC and Kim JS. 2011. Quality
characteristics of saccharified rice gruel prepared with different cereal koji. J.

Korean Soc. Food Sci. Nutr. 40(11); 1617-1622.

Idehen E, Tang Y and Sang S. 2017. Bioactive phytochemicals in barley. J.
Food Drug. Anal 25(1); 148-161.

Im YG, Choi JS and Kim DS. 2006. Mineral contents of edible seaweeds
collected from gijang and wando in Korea. Korean J. Fish Aquat. Sci. 39(1);
16-22.

Jang W. 2019 A study on the preference of emotional expression elements:

Focusing on kimchi brand (Doctorial dissertation). Chosun University.

Jo HB. 2014. Study on HMR (Home Meal Replacement) market segmentation
of housewives and determinants of buying behavior (Master’s thesis). Seoul

National University.

Jun JY, Lee MH, Jeong IH, Jung M]J and Kim BM. 2018. Effects of seaweeds
on rice koji production and enzyme activity. Korean J. Fish Aquat. Sci. 51(4);

369-375.

Jung EY, Suh HJ, Hong YH, Lee IY, Kim DG, Kim MO and Chang U].
2009. Effects of glycemic index for boiled white rice and boiled white rice

mixed with grains on food consumption and satiety rate. J. Korean Diet

Assoc. 15(2); 179-187.

- 105 -



Jung KI, Bang HJ, Boo HJ] and Choi Y]J. 2019. Quality characteristics of
Topokkidduk Added with Enteromorpha intestinalis powder. J. Life Sci. 29(5);
588-595.

Jung KJ and Lee SJ. 2011. Quality characteristics of Rice cookies prepared
with seamustard (Undaria pinnatifida Suringer) powder. J. Korean Soc. Food

Sci. Nutr. 40(10); 1453-1459.

Jung YH. 2014. The research of how awareness of the comfort food and
lifestyle affect the product selection and willingness to repurchase (Master's

thesis). Chungwoon University.

Kang HY and Jo MN. 2015, HMR current use and key buying factor
according to food-related lifestyle by college students. Int. J. Tourism Sci.

39(8); 87-106.

Kang SY. 2019. The effects of HMR package design on the brand image,

attitude and purchase intention (Master’s thesis). Kyunghee University.

Kim BM, Jun JY, Park YB and Jeong IH. 2006. Antioxidative activity of
methanolic extracts from seaweeds. J. Korean Soc. Food Sci. Nutr. 35(8);

1097-1101.

Kim DH and Kim HS. 2007. Sensory profiles of cooked rice, including
functional rice and ready-to—eat rice by descriptive analysis. Korea J. Food

Cook. Sci. 23(5): 761-769.

Kim DH, Kim SJ and Kim MR. 2019. Physicochemical Properties and
Antioxidant Activities of Allulose Konjac Jelly Added with Enteromorpha
Prolifera. J. Korean Soc. Food Sci. Nutr. 48(9); 967-976.

Kim EH, Maeng YS and Woo SJ. 1993. Dietary fiber contents in some
cereals and pulses. J. Nutr. Health 26(1); 98-106.

- 106 -



Kim HJ and White PJ. 2013. Impact of the molecular weight, viscosity, and
solubility of B-Glucan on in vitro oat starch digestibility. J. Agric. Food
Chem. 61(13); 3270-3277.

Kim HJ, Kim SI and Han YS. 2008. Effects of sea tangle extract and sea

tangle yogurt on constipation relief. Korean J. Food Cook. Sci. 24(1); 59-67.

Kim HJ, Lee JH, Lee BW, Lee YY, Lee BK, Jeon YH, Ko JY and Woo KS.
2018. Quality and physicochemical characteristics of rice cooked along with
Various Mixed grains and by following different cooking methods. Korean J.

Food Nutr. 31(5); 653-667.

Kim HS, Oh IK, Yang SK and Lee SY. 2018. A comparison of rheological
measurement methods of instant cooked rice by a texture analyzer. Food

Eng. Prog. 22(4); 381-385.

Kim HS, Shin ES and Lyu ES. 2010. Optimization of cookies prepared with
Hizikia fiisitormis powder using response surface methodology. Korean J.

Food Cook. Sci. 26(5); 627-635.

Kim HY. 2016. The effect of selection attribute of HMR product on the
consumer purchasing intention of single household: Centered on the regulation

effect of consumer online reviews. Culi. Sci. & Hos. Res. 22(8); 109-121.

Kim JH, Song HS and Yang JY. 2012. Nutritional characteristics of
Kochujang added with fermented extracts of Hizikia fusiforme. J. Food Hyg.
Sat 27(4); 473-478.

Kim JM, Cho ML, Seo KE, Kim YS, Jung TD, Kim YH, Kim DB, Shin GH,
Oh JW, Lee ]S, Lee JH, Kim JY, Lee DW and Lee OH. 2015. Effect of
extraction conditions on in vitro antioxidant activities of root bark extract

from Ulmus pimila L. J. Korean Soc. Food Sci. Nutr. 44(8); 1172-1179.

Kim JM, Park IH, Lee KI, Kim SH, Heo SY and Lim SJ. 2016. The

- 107 -



consumer behavior survey for food 2016. Korea Rural Economic Institute.

Kim KH. 2011. Study on Japanese consumers Korean food consumption
behaviors and market segmentation based on food-related lifestyle —Focusing

on inbound Japanese tourist. J. Korean Soc. Food Cult. 26(6); 614-620.

Kim OK. 2010. A study on food purchase behaviorand satisfaction factor on
internet shopping according to consumer lifestyle patterns (Master's thesis)

Ewha University.

Kim SH. 2008. Market segmentation based on determinants for purchasing

decision of golf club. Korean Mangement Consulting Review 8(2); 165-183.

Kim SJ, Lee GS, Moh SH, Park ]JB, Auh CK, Chung YG, Ryu TK, Lee TK.
2013. Phenolic contents and antioxidant activities of six edible seaweeds. J.

Korea Acad.—Ind Coop. Soc. 14(6); 3081-3088.

Kim SR, Seok HM, Choi HD and Park YK. 2002. Cholesterol-lowering effects
in rat liver fed barley and B-glucan—enriched barley fraction with cholesterol.

Korean J. Food Sci. and Technol 34(2); 319-324.

Kim SS and Han JS. 2017. Effects of selection attributes for HMR on
satisfaction and loyalty-Focused on moderating role of the customer value.

Culi. Sci. & Hos. Res. 23(4); 10-21.

Ko SJ. 2017. The effect of convenience food choce attributes on satisfaction

and repurchase intention (Master’s thesis). Kyonggi University.

Kotler P, Armstrong G, Harris L and Piercy N. 2005. Principles of marketing

(4th European ed.). Harlow: Financial Times.

Kwak CS, Kim SA and Lee MS. 2005. The correlation of antioxidative effects
of 5 korean common edible seaweeds and total polyphenol content. J. Korean

Soc. Food Sci. Nutr. 34(8); 1143-1150.

- 108 -



Kwak CS, Kim SA and Lee MS. 2005. The correlation of antioxidative effects
of korean common edible seaweeds and total polyphenol content. /. Korean

Soc. Food Sci. Nutr. 34(8); 1143-1150.

Kwon YR and Youn KS. 2017. Antioxidant and physiological activities of
Hijikia fusiforme by extraction methods. Korea J. Food Preserv. 24(5);
631-637.

Lee BM. 2014. A study on HMR purchasing behavior according to
housewives’ lifestyle-Focused on instant food (Master's thesis). Kyonggi

University.

Lee C and Shin JS. 2002. Effects of different fiber content of rice on blood
glucose and triglyceride levels in normal subject. J. Korean Soc. Food Sci.

Nutr. 31(6); 1048-1051.

Lee HS and Hong WS. 2019. An importance-satisfaction analysis of selection
attributes of home meal replacement for consumers in Taiwan. J. Korean

Soc. Food Sci. Nutr. 48(1); 120-131.

Lee JA, Song JS and Yoon JY. 2017. Quality characteristics of cookies with
added dried laver (Porphyra tenera) powder. Culi. Sci. & Hos. Res. 23(7);
88-96.

Lee JH, Kim HJ, Jee YH, Jeon YJ and Kim H]J. 2020. Antioxidant potential of
Sagassum horneri ethanol extract against urban particulate matter—-induced

oxidation. Food Sci. Biotechnol 29; 855-865.

Lee JS and Shin HK. 1998. Correlation between glycemic index and in vitro
starch hydrolysis of cereals. Korean J. Food Sci and Technol. 30(5);
1229-1235.

Lee JS, Lee JS, Yang CB and Shin HK. 1997. Blood glucose response to

some cereals and determination of their glycemic index to rice as standard

- 109 -



food. J. Nutr. Health 30(10); 1170-1179.

Lee JY, Kim K]J, Park YH and Kim HR. 2010. Preference and perception of
Korea foods of foreign consumer by nationality. J. Korean Soc. Food Cult.

25(1); 9-16.

Lee KS, Kim GH, Kim HH, Seong BJ, Kim SI, Han SH and Lee GH. 2012.
Quality of insambob containing added raw and red ginseng extract. /. Korean

Soc, Food Sci. Nutr, 41(8); 1151-1157.

Lee KY. 2019. A study on the influence of the selective attributes of home
meal replacement on brand reputation and customer satisfaction. Cull Sci. &

Hos. Res. 25(4); 72-79.

Lee SI, Lee KM and Jung HK. 2018. The health directionality and cooking
convenience of HMR products and the effect of product quality on customer

satisfaction and purchasing behavior. /nt. J. Tour. Hosp. Res. 32(11); 169-181.

Lee SK, Kim JW and Lee SK. 2005. Segmentation by benefit sought in

marketing channel: A sequential approach. J. Channel Retail. 10(3); 87-101.

Lee SY, Ahn JW, Hwang H]J and Lee SB. 2011. Seaweed biomass resources
in Korea. Korean Soc. Biotechnol. Bioeng. J. 26(4); 267-276.

Lee SY, Kim KBWR, Song EJ, Kim JH, Kim AR, Kim M]J, Moon JH, Kang
HM, Lee HD, Hong YG and Ahn DH. 2008. Effect of extracts from
Sargassum siliquastrum on shelf-life and quality of bread. J. Korean Soc.

Food Sci. Nutr., 37(4); 490-496.

Lee YJ, Lim SY, Kim WS and Kim YT. 2016. Processing and quality
characteristics of glutinous barley gruel containing Hizikia firsiformis. Korean

J. Fish Aquat. Sci. 49(3); 310-316.

Lim KB. 2001 A study on eating habits and using convenience foods among

- 110 -



middle school students in Chungnam (Master's thesis). Kongju National

University.

Na HS, Kim JY, Park JS, Choi GC, Yang SI, Lee JH, Cho JY and Ma SJ.
2014. Characteristics of marine algae extracts using subcritical water extract

method. Korean J. Food Preserv. 21(1); 62-68.

Nam SH. 2012. A food consumption behavior analysis of internet shopping
mall and TV home shopping according to purchasing attributes (Master's

thesis). Sookmyung Women's University.

Oh Y] and Choi KS. 2006. Effects of steam-dried Hizikia fisiformispowder
on the quality characteristics in wet noodles. Culi Sci. & Hos. Res. 12(2);
206-221.

Paik EJ, Lee HJ and Hong WS (2017). Home meal replacement consumption
status and product development needs according to dietary lifestyle of Hong

Kong consumers. Korean Soc. Food Sci. Nutr. 46(7); 876-885.

Park JD. 2016. Study on processing properties of convenience rice product

with different rice. Food Sci. Ind 49(2); 71-77.

Park JH, Kang KC, Baek SB, Lee YH and Lee KS. 1991. Separation of
antioxidant compounds from edible marine algae. Korean J. Food Sci.

Technol. 23(3); 256-261.

Park SB, Lee HJ, Kim HY, Hwang HS, Park DS and Hong WS. 2016. A
study on domestic consumers needs and importance-performance analysis of

selective attributes for developing Home Meal Replacement (HMR) products.

Korean J. Food Cook. Sci. 32(3); 342-352.

Park SE, Yi NY and Hong WS. 2016. Segmentation of the home meal
replacement product market by food-related lifestyle of Japanese consumers.

Korean J. Food Cook. Sci. 32(4); 492-502.

- 111 -



Park SG, Choi JW and Heo SY. 2015. A Study on the Status and Policy
Issues the Home Meal Replacement (HMR) Industry in Korea, R742: 1-129.

Park SH. 2015. A study on the result of herbal cosmetics according to its
purchasing trend-based on women customers (Master's thesis). Sungshin

Women’s University.

Park SK. 2016. The market segmentation based on the selection attributes of
mini wine and difference analysis in buying motives and purchase behaviors

of mini wine(Master’s thesis). Kyunghee University.

Park YH. 2015. Food yearly statistics. Korea Food service Information Co.
p.147.

Prosky L, Asp NG, Schweizer TF, Devries JW and Furda 1. 1988.
Determination of insoluble, soluble, and total dietary fiber in foods and food

products: interlaboratory study. /. Assoc. Off Anal. Chem. 71(5); 1017-1023.

Ra CI. 2018. The effects of selection attributes on attitude and repurchase
intention for home meal replacement (HMR): Focused on moderating role of

brand trust. Culi. Sci. & Hos. Res. 4(3); 25-34.

Rahman I, Stumpf T and Reynolds D. 2014. A comparison of the influence of
purchaser attitudes and product attributes on organic wine preferences.

Cornell Hosp. @ 55(1); 127-134.

Seo YT. 2019. The effects of Ilifestyle and food service consumption
propensity of HMR on behavioral intention according to the level of HMR

involvement (Master’s thesis). Sejong University.

Shin ES, Lee JH, Park KT, Ryu HS and Jang DH. 2004. Optimizing cooking
condition of short grain rice containing sea-tangle patch. J. Korean Soc.

Food Sci. Nutr. 33(10); 1726-1734.

- 112 -



Sim EY, Park HY, Kim M]J, Lee CK, Jeon YH, Oh SK, Won Y], Lee JH,
Ahn EK and Woo KS. 2017. Studies on the palatability and texture of Korean

rice cultivars for the cooked-rice processing. Korean J. Food Nutr. 30(5);

880-888.

Snow P and O'Dea K. 1981. Factors affecting the rate of hydrolysis of starch
in food. Am. J. Clin. Nutr. 34(12); 2721-2728.

Son HJ, Um MY, Kim IH, Cho SM, Han DS and Lee CH. 2016. In vitro
screening for anti-dementia activities of seaweed extracts. J. Korean Soc.

Food Sci. Nutr. 45(7); 966-972.

Song M]J. 2017. Demands for organic processed food for children according to
the perception of eco—friendly organic foods (Master's thesis). Sookmyung

Women's University.

Soong YY, Tan SP, Leong LP and Henry JK. 2014. Total antioxidant
capacity and starch digestibility of muffins baked with rice, wheat, oat, corn

and barley flour. Food Chem. 164; 462-469.

Sung HM, Seo YS, and Yang EJ. 2018. Anti-oxidant and anti—-inflammatory
activities of hot water extract obtained from Geranium thusbergii using

different extraction temperatures and times. J. Korean Soc. Food Sci. Nutr.

47(10); 1006-1013.

Woo KS, Kim HJ, K MJ, Sim EY, Ko JY, Lee CK and Jeon YH. 2017.
Quality and antioxidant characteristics of cooked rice with various mixed

grains in Korea. Korean J. Crop. Sci. 62(4); 352-360.

Yang DH. 2017. The structural relationship among functional benefit,
psychological benefit, product attributes, satisfaction, and behavioral intention

of HMR (Doctorial dissertation), Kyonggi University.

Yang DH. 2018. The effects of selection attributes for HMR on satisfaction

- 113 -



and repurchase intention: Comparative analysis of convenience store and large

market. Culi. Sci. & Hos. Res. 24(3); 204-214.

Yang HC, Kim JB and Kim AS. 2016. Different perception on product
attributes of HMR: Focusing on college students and consumers. _J.

Distribution Sci. 14(2); 47-56.

Yang JL, Suh MJ and Song YS. 1997. Postprandial plasma lipid levels and
digestive enzyme activities after high fat meal in rats adapted to dietary

fiber. J. Korean Soc. Food Sci. Nutr. 26(1); 116-122.

Yun IJ. 2016. The effect of selection attritutes of convenience food instant
japgog (mixed cerials)rice on customer satisfaction and loyalty (Doctorial

dissertation). Catholic Kwangdong Univers.

- 114 -



Aol 2

& 71 st

= 3

e
=

AlZbe wWEe wyTh 200

o] ARg B3

e dessdd.
e}

%9

of N A FAL B}

0]
PR

Utk “olwdl aigt

3
H

2

L
=

=l A

3

W

Ut

A A

s A g
s

V'eha gd Fue] Eagrt A

S

3l

c

ol

ol

A HE

S

!

s

o]

—_
o

o

e

X

ol
o

)

1
H

Ao A%

i

N

By ke W

A w g

A1
ax)

o7 oyl Hd

ofufoll Al

s

go] Hol F A1

=
=

A

bl e,

)

B
=

R

)

AlZE & ob7)aL Abet

115 -



bl
bl

ok SAIAZE el Y

ki3

g AgoH A

i3
|

=

=

olm Mol7bd Tk ofw )

o

=

!

S

]

sHA

S

[e]

o} o}

| oty

& o] AWA

7]

LN

N =

glojwe]an o

bty

°©

3 EA, A =56

1%

L -
= A

o] wol FA]

ju—

;0U

B
50

—

o

.ﬂo

T

uy

™
b
m_

n}
=0

i

bl Aoprb

of XHygs

[)
=

b= do® ot

5]

o}

o)
&

A

116 -



	Abstract 
	List of Tables 
	List of Figures 
	서 론 
	Part 1. 해조류 첨가 즉석밥 개발을 위한 HMR 제품 소비 실태와 제품
	요구도
	Ⅰ. 연구 방법 
	1. 조사대상 및 기간 
	2. 설문 구성 
	3. 분석방법 

	Ⅱ. 실증분석 
	1. 조사대상자의 인구통계학적 현황 
	2. 해조류 HMR 즉석밥 구매 행동 
	3. 구매 속성에 따른 요인분석 및 신뢰도 분석 
	4. 군집분석에 의한 소비자 구매 추구 속성 유형 분류 
	5. 소비자 구매 성향 군집에 따른 인구통계학적 특성 
	6. 소비자 구매 성향 군집에 따른 HMR 즉석밥 구매 특성 
	7. 소비자 구매 성향 군집에 따른 HMR 즉석밥 제품 개선 요구도 

	Part 2. 해조류 첨가 HMR 즉석밥 제조를 위한 가공조건
	Ⅰ. 재료 및 방법 
	1. 실험 재료 
	2. 해조류 첨가밥 제조 
	1) 해조류 첨가량 설정 
	2) 곡류 설정 
	3) 해조류 첨가밥 제조 

	3. 실험 방법 
	1) 관능평가 
	2) 항산화 활성 


	⑴ 시료 추출 
	⑵ 총 폴리페놀 함량 
	⑶ 환원력 
	⑷ DPPH 라디칼 소거능 
	⑸ ABTS+ 라디칼 소거능 
	3) 통계분석 

	Ⅱ. 결과 및 고찰 
	1. 해조류 배합비율 설정 
	2. 곡류 설정 
	3. 해조류 설정 
	4. 해조류의 in vitro 항산화 활성 
	1) 총 폴리페놀 함량 및 환원력 측정 
	2) DPPH 라디칼 소거능과 ABTS+ 라디칼 소거능 측정 

	5. 해조류 첨가밥의 in vitro 항산화 활성 
	1) 총 폴리페놀 함량 및 환원력 측정 
	2) DPPH 라디칼 소거능과 ABTS+ 라디칼 소거능 측정 


	Part 3. 해조류 첨가 HMR 즉석밥의
	Ⅰ. 재료 및 방법 
	1. 해조류 첨가 HMR 즉석밥 제조 
	2. 해조류 첨가 HMR 즉석밥의 관능적 특성 평가
	1) 패널 요원 선정 및 훈련 
	2) 시료의 제시 
	3) 평가 방법 
	4) 분석방법 

	3. 시료 전처리 
	4. 해조류 첨가 HMR 즉석밥의 일반성분 분석 
	5. 해조류 첨가 HMR 즉석밥의 총 식이섬유 함량분석 
	6. 해조류 첨가 HMR 즉석밥의 in vitro 소화율 측정 
	7. 해조류 첨가 HMR 즉석밥의 in vitro 항산화 활성 
	1) 총 폴리페놀 함량 
	2) 환원력 
	3) DPPH 라디칼 소거능 
	4) ABTS+ 라디칼 소거능 
	5) 통계분석 

	8. 해조류 첨가 HMR 즉석밥의 관능평가 및 소비자 기호도 조사 
	1) 관능평가 
	2) 소비자 기호도 조사 


	Ⅱ. 결과 및 고찰 
	1. 해조류 첨가 HMR 즉석밥의 관능적 특성 
	1) 차이 분석 
	2) 관능적 특성검사 

	2. 해조류 첨가 HMR 즉석밥의 일반성분 분석 
	3. 해조류 첨가 HMR 즉석밥의 총 식이섬유 함량분석 
	4. 해조류 첨가 HMR 즉석밥의 in vitro 소화율 측정 
	5. 해조류 첨가 HMR 즉석밥의 in vitro 항산화 활성 
	6. 해조류 첨가 HMR 즉석밥과 시판 제품과의 관능적 특성 비교 
	1) 시판 제품과의 차이 분석 
	2) 시판 제품과의 관능적 특성검사 
	3) PCA를 통한 관능적 특성 

	7. 해조류 첨가 HMR 즉석밥의 관능평가 및 소비자 기호도 조사 
	1) 관능평가 


	⑴ 내용물 외관평가 
	⑵ 맛 평가 
	⑶ 전반적인 만족도 
	⑷ 취식 후 구입 의향 
	2) 소비자 기호도 조사 

	⑴ 소비자 선호도 평가 
	⑵ 소비자 필요도 평가 
	⑶ 소비자 구매 의향 
	요 약 
	참고문헌 


<startpage>9
Abstract  1
List of Tables  3
List of Figures  5
서 론  6
Part 1. 해조류 첨가 즉석밥 개발을 위한 HMR 제품 소비 실태와 제품 개선
요구도
Ⅰ. 연구 방법  13
 1. 조사대상 및 기간  13
 2. 설문 구성  13
 3. 분석방법  14
Ⅱ. 실증분석  15
 1. 조사대상자의 인구통계학적 현황  15
 2. 해조류 HMR 즉석밥 구매 행동  17
 3. 구매 속성에 따른 요인분석 및 신뢰도 분석  20
 4. 군집분석에 의한 소비자 구매 추구 속성 유형 분류  23
 5. 소비자 구매 성향 군집에 따른 인구통계학적 특성  25
 6. 소비자 구매 성향 군집에 따른 HMR 즉석밥 구매 특성  28
 7. 소비자 구매 성향 군집에 따른 HMR 즉석밥 제품 개선 요구도  31
Part 2. 해조류 첨가 HMR 즉석밥 제조를 위한 가공조건 설정
Ⅰ. 재료 및 방법  35
 1. 실험 재료  35
 2. 해조류 첨가밥 제조  35
  1) 해조류 첨가량 설정  35
  2) 곡류 설정  36
  3) 해조류 첨가밥 제조  37
 3. 실험 방법  38
  1) 관능평가  38
  2) 항산화 활성  38
⑴ 시료 추출  38
⑵ 총 폴리페놀 함량  39
⑶ 환원력  39
⑷ DPPH 라디칼 소거능  39
⑸ ABTS+ 라디칼 소거능  40
  3) 통계분석  41
Ⅱ. 결과 및 고찰  42
 1. 해조류 배합비율 설정  42
 2. 곡류 설정  44
 3. 해조류 설정  46
 4. 해조류의 in vitro 항산화 활성  48
  1) 총 폴리페놀 함량 및 환원력 측정  48
  2) DPPH 라디칼 소거능과 ABTS+ 라디칼 소거능 측정  51
 5. 해조류 첨가밥의 in vitro 항산화 활성  54
  1) 총 폴리페놀 함량 및 환원력 측정  54
  2) DPPH 라디칼 소거능과 ABTS+ 라디칼 소거능 측정  56
Part 3. 해조류 첨가 HMR 즉석밥의 품질특성
Ⅰ. 재료 및 방법  59
 1. 해조류 첨가 HMR 즉석밥 제조  59
 2. 해조류 첨가 HMR 즉석밥의 관능적 특성 평가 61
  1) 패널 요원 선정 및 훈련  61
  2) 시료의 제시  61
  3) 평가 방법  61
  4) 분석방법  62
 3. 시료 전처리  63
 4. 해조류 첨가 HMR 즉석밥의 일반성분 분석  63
 5. 해조류 첨가 HMR 즉석밥의 총 식이섬유 함량분석  64
 6. 해조류 첨가 HMR 즉석밥의 in vitro 소화율 측정  65
 7. 해조류 첨가 HMR 즉석밥의 in vitro 항산화 활성  66
  1) 총 폴리페놀 함량  66
  2) 환원력  66
  3) DPPH 라디칼 소거능  66
  4) ABTS+ 라디칼 소거능  67
  5) 통계분석  68
 8. 해조류 첨가 HMR 즉석밥의 관능평가 및 소비자 기호도 조사  68
  1) 관능평가  68
  2) 소비자 기호도 조사  68
Ⅱ. 결과 및 고찰  69
 1. 해조류 첨가 HMR 즉석밥의 관능적 특성  69
  1) 차이 분석  69
  2) 관능적 특성검사  71
 2. 해조류 첨가 HMR 즉석밥의 일반성분 분석  74
 3. 해조류 첨가 HMR 즉석밥의 총 식이섬유 함량분석  76
 4. 해조류 첨가 HMR 즉석밥의 in vitro 소화율 측정  78
 5. 해조류 첨가 HMR 즉석밥의 in vitro 항산화 활성  80
 6. 해조류 첨가 HMR 즉석밥과 시판 제품과의 관능적 특성 비교  82
  1) 시판 제품과의 차이 분석  82
  2) 시판 제품과의 관능적 특성검사  84
  3) PCA를 통한 관능적 특성  87
 7. 해조류 첨가 HMR 즉석밥의 관능평가 및 소비자 기호도 조사  89
  1) 관능평가  89
⑴ 내용물 외관평가  89
⑵ 맛 평가  89
⑶ 전반적인 만족도  93
⑷ 취식 후 구입 의향  93
  2) 소비자 기호도 조사  96
⑴ 소비자 선호도 평가  96
⑵ 소비자 필요도 평가  96
⑶ 소비자 구매 의향  96
요 약  100
참고문헌  103
</body>

