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ABSTRACT

The characteristics of sulgidduk (rice cake) made with different proportions of Morinda
citritolia (Noni) powder (0, 3, 6, 9, 12%) were compared to develop a new functional
variety. The moisture content of the su/gidduk did not show any variation among the groups.
The pH level of the control group was the lowest among the groups and the pH level of
the sulgidduk significantly decreased with the addition of Noni powder. In terms of color,
the L-value and b-value significantly decreased with the addition of the Noni powder.
However, the a-value of the groups with Noni powder was significantly higher compared
to the control group. The hardness, springiness, and gumminess of the control group were
the lowest. In contrast, the cohesiveness and chewiness of the groups decreased with the
addition of Noni powder. The results of the quantitative descriptive analysis showed that
the intensity of color, odor, and after taste significantly increased with the addition of
the Noni powder. However, there was no difference in the intensity of softness among
the groups. The appearance, flavor, texture, taste, and overall acceptability for sulgidduk
with 3% Noni powder were the same as that of the control group. However, the groups
with over 6% Noni powder showed significantly higher than that of the control group. From
these results, it appears that 3% Noni powder may be appropriate for making an enhanced
functional variety of sulgidduk.
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I. A8

=Y(Noni, Morinda citrifolia)e ZFAYE
AU A2 FHEE AFolA o, &7,
£, gulf, A 5ol AAXEARZ d ARGEHo] £t
om, It FH% 11 7]F0] Fof ltiHwang
et al. 2019). ;=19 anthraquinone, serotonin
59 Aol &3t AH-E B, F5& 951
TEYY ol A7) Sl Ao ® LA Qo
(Yoo et al. 2004). E3F U= g L gHjo]
& Z-go] grgsto] stejolofA= AFH R
BA A5AR ARGEATT B ESItHLocher
et al. 1995). &S Y $ZE0| Lewis lung
carcinoma®lAl B3Rt FARIE Ho| P&V
e 28] QAL F9] ST daAPle A
o2 Rt Furusawa 2002). =19 HE]
o} 92 HIEH, I SANA HEAet FulE
2 AgA|E o-§Eo] grtal HAER o™ (Younos
et al. 1990), kU= BoE JAloke A=EARE
AREE Ik SHKEttarh & Emeka 2004). E3H
LY FE52 359 £4121 Bkt cytokine +
HE YAlsk= a7t om(Hirazumi &
Furusawa 1999), A& & mFE220)A x4}
A5} phospholipase Ax(PLA;) 2 myeloperoxidase
S BT AAF T HaEo] JdSEE0l
Erdgto] BRIt Choi & Sim 2005).

ojAY kUe o, FAEL T, FEY,
T 5 HFE B25Z 7HH IA FHOMIoF =
7t 9 sfeto] 5 EFHAoRRIE0A Q53T |
t8Rjo 2 EgEo] gfom, LA o] 9
o 255 dozloy, I UE ey
A2 EBfojofshs HAZZOR ]l 1 Q7|+
Aasint. eUe 579 =53 WA 4l S5t

u|s

o qlof Fut B o8 B U

Yot 7H AFFECIA udly] 41 5
= 7H7] Wil Aol H7tste] thsiA
st7] fsiAe 92 IS & Sl ST
7h 7 18y Y9 3ol oigh ohdRt
Afdnets tixdog, YE A 7154 4l
FOo=2 83 AFEE T2 Y 7HA7L Ut
LUE 83 At Es 2YEDS J7IRE 77
(Kim & Lee 2015), &4t B84, AFE A7kt
Y 23gE(Kim 2011), YA Az 25}
(Park & Joo 2006), =4 HHAKiIm & Kim
2019) S8 et S 77l Y9 7]
/30l Blsf AELo g0 &2 FHEo| IEA|
U= Aol

g2 A5 F2 EoAH, FAVEE 5t
o AU 3l FAl0= JFof%]
BLE AlFsh SR ddste] o sAF
£ &8olo] Piboks AEoIlH AeE =7
HHKim et al. 1991). A147] F7]of A &
=, 4, FAA, #ol 5& &5l g5 Ao
|FolFE ACE F4HY, 3E04 42 7%
= ol&sto] AAAY F2EE HEUS Ao
F=5 1 tiKang 2013). &9 &8& AFEE
To AT Ao WEeAE It =,
A, B AR Q5] HHT HiEA SR
Ao g 4= QItHKang 2013). o]t
APEAI, LA, ZAAHE AR TR
= #slolo] A= ¥, A= 9, de g, AX=
oz AlEslsto] PHEHJ=E, & Ao AR
S A719E A=yl sigEnh 2719 Ak
o 25 1L Ao WA AE vEA gL 3 g
ojg]2 A= gog ‘Eyyort EXHIm &
Park 2007). 47192 A7}F7} 7]20] Eof A
7tels A= wet 1 SRt FaRlsh, 2t
Aol MafjA WEle= HA7|"e WAY], Fapy,
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7Y, AA7Y, £4719 5 11
o

olggt A7H2 =0 ot FARE ol
&oto] 7=l e, BA = groly meg] A
Fotd Ao] T 7474l Wk WAalo] F7tshH

7158& FAAIX A719o] idEo] SaET
(Seo & Chung 2014), 95FEZ(Yoon & Lee
2016), 7MNZE(Kim et al. 2019), HE&ET
(Lee 2019) 5-& o83t tafst 7154 Ho] Ex
Eoith. olA¥ ot Hol /dH o=, f8
St 7154 AAES o g E8sl= ZHD 4]E0
2 AALHA AFHck= AL ASske A da
o8 AmEY, 7154 S 75 ZE ARl
gt A Yz=7F @Eieka 7o 4 Sk
oo & AtofA= UE °]&ste 7|s4dol I
3k A719s e HH0 g o|3etE, s
e AFotEEN FF YE S8 AE

o

Ho] 7)12 et 9 2 9t A7LS AYshar),

57} o1
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1. MR

= *e]%“’ﬂ ARGE LeY7ERE 220FR0A

00% HIEFAL =Y 7FEE ARSIt

a2 ‘é% oA 20209 st} 20219 24
S AES o & vtEo|A FHiste] AR

W CJ, Incheon, Korea)d} ZAF

(CJ, Sinan, Korea)& A3 o859t

D-‘l‘-i

2. 471" ME
YIRS gt Fo g Hrie A7|9e A
£ H&2 Table 1°] Yetiglth. =y % &
Whe f2LoR 4L =U7EE 3, 6, 9, 12%

2 H71s A7de Aoz vwstqict wa

2 33] ME T 5A7F U 5= £ T,

CLE Fet A7he| 24 £ 571
3027 Aol ¥4 =718 AAsKL, roller-mill
(Samwoo—Genggong Korea)oll 23] =] E2i5t
< -18CNA FEEHsH o]&sT.

S A A wUREE A0l 4o
mesh Ao W & A= H7IRE & ThA] Ao
e & 23] Aol i & &5 7HRA7HEe &
Y) FAS 30% A7t Table 10 AR

H &2 ZF A 55 &35t 5 stain less steel A5
(No. 102161, Daeyoung, Korea)to] Alz]&
Z01 APZFE(5.5%5.5%4.5 cm)oll A=
£ Q91 EolE LA & F, "ol 22
HEE do] B39 3717t & F ARE ¥
e ERE T Y 58t 5= =

A

2
o e Avlde AAES AAT ¥ A
7

N2YE 7

=

Table 1. Ratio of ingredients
(&

Noni powder (%)
0 3 6 9 12

Rice flour (g 100 97 94 91 88
Noni powder (g) 0 3 6 9 12
Sugar (@ 10 10 10 10 10

Salt (g) 1 1 1 1 1

Water (ml) 30 30 30 30 30

LU7REE 7R A7199] pH= Al 1899 mL
9 3z &H%4E A7Iste] food blender
(HMF-1000, Hanil, Busan, Korea)°] 1037} u}&j

& AEHS pH meter(Mettler Toledo G20,
Switzerland)Z 7} 33] HIE 4519k

LUZFRE A7bete] AR A719e] R
2 QA +E=27|(MB35 Moisture analyzer,
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OHAUS, Switzerland)E ©]-85to] 105CofA 1 g
A 7+ N=E AFste] FA HEpt g wWrkA] 5
3] ¥kE S7sto] Batgh #EEAE UESIch

5. ME=H

YIRS 7iete] Axet 7o) e
MAA(CM5, Konica, Minolta, Tokyo, Japan)
£ olgste] L gH(E%), a FEND), b HEA

)5 S5t ARSRE WA T gk 91.35, a
2 -0.29, b & -0.51& UEd 2™, Alge 5
3] ¥HE S5k

X

7S texture analyzer(TA-XTII, Stable
Micro System, Surrey, England)E& o]-&3sto] 7
3] HFE ZA519T). AlRE 23] AL HJAA A
o7l force time curve® ©1851% % (hardness),

g2 Y(springness), =3/d(cohesiveness), 74

i

FN

(gumminess), A (chewiness)T} 7+ parameter
£ oIt 9232 pre test speed; 1.0
mm/sec, test speed; post test speed; 1.0 mm/sec,
distance; 15 mm, trigger force; 10 g, probe
diameter; 75 mm ©|3Jtk.

LUELS 7ot A& 4
AAPHE 3460 Aok,
L3 EAL 183 B5HA 890 = 20-50t]
o] e5thetn WY 15(3d6', 19%)%
AAsto] Q.5 3-4A] Alo] FEAT| B7LE AL
sitt dHE ARE A7 ALl ¥ &
2x2x2 cm 7|2 Ze}, & Fo] HA] "ot
AlBotR o, 7k Alges deRRE FASIGH. g

M71E 9] A

|=J

mlo X

A

AEE B F SR U2 Aol F 547
o

e Agetes Adugstgon, BEe
1=

M(color), FEE AE(softness), FETF
(moistness), 182 WAl(odor), 7|5t St
(after taste)o]lo™, o|2|st EAEL 9 &

Hrg olgalel Wrsen, 47t Eokd

4% Bk AAE Ao sk

2) 715E A4t
U e gefste] Alzst Avjde) 7]
£ AAH ARl 71SE Aol o) SR
9o} o]50}2l 20-507 AT} S5TetE I
49 15946, olow)e thoz UAIsHe
NS BB BFH TAHEH 5
s wsigon], WEe o JlsE

(appearance acceptability), &7 7|E%=(flavor

r
B o

ol

acceptability), 27} 713 %(texture acceptability),
ot 7]@x(taste acceptability), FA|E 7]Ek
(overall acceptability) 2., 98 F&E ZLEHO
£ 9for 4R 7|3%7) oe AR o
At

rUREES 7ot Azt A7He] w9t
ZAIl= Table 29F 23kt t2to] 5|
Y 7IRE 3-12% 7HA 29 7R A
oA Aol HolA] Ut A7NEo] 479t
2 oF 30% oM, U7 4.93%3 2 =
U7 7kl WA ot AlEe] gl

2 T2 7IAA &2 Aoz ARREH. ol
Aik= Y 71 J7F HEolA =Y A7
o] F7lE Rl FolHow IEtA|A] ¢

H
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Table 2. Moisture content of Swigidduk with Noni powder

Noni powder (%)

Sample
i 0 3

F-value

6 9 12

Moisture

39.48 + 1.09Y  40.60 + 122  39.55 =+

0.75 3982 + 074 39.67 + 0.61  0.99"?

D Means + SD, n=4
2 N.S. not significant

2 ZA3HKim & Kim, 2019)¢} ARl HE
AlFoll A7 == FARS] RG] W2 4%
= Adx du] ¥7F A7|"9(ang et al. 2012)4
L8 M7} 47]"H(Seo & Chung 2014)A ¥
AlFE A retgol feldor Faske 4
Q7F gubzoly, AoAl= Bk Hrh A71E(0
et al. 2017)A¥8 FEAHE7}F AF] FESF 9
Fe A g AT Jlon, FAjE] s
719 AFY FEFo] A Y= A= 1)

S FHH oz ARHL

2. pH

LIRS HYsH H7kote] Axg A7
9] pH Table 30 eIt =Y 155 7t
3R] o A7]E o] pHE 6.30°0% 7F} £ 5
A& B3O, 3% H7to] 5.5008 Rt
o9l Aolg Holw, LUrt2 HrieF 70|
w2t §ojFom pH7F Wobd, 12% H7ES
4.692 foFoz 7 ¢ pHE Eoh
(p<0.001). °IAE =Y H7FF S7tel whet A&
9] pH7} Bokzl Ait= =Y HH(Kim & Kim
2019)% =Y F7(Kim & Lee 2015)2] Ao}

Table 3. pH of Sulgidduk with Noni powder

LABIAT =Y A5 e] pHe Azl w2t
Zfol2 Ho|uk A2 3.1~3.830% 7|EA0
2w o pHE Zromz A7jwe] v pH
o] AL UHS Ao AlREH, ol Ly
=o00] A%l 31_4 ¥Rlo] Hrkal B E I tHKim
et al. 2017).

3. ML

LU7EE A7 4719 9] pHE Table 49
ettt UZtRE J7eA 2 2]
3% L3 85.630=2 |9 o= 7} w9kon,
LUZIRE 7] et fejd o 7t Ao
£ Holo] 7kasto], 12% H7HA 46.552 71
W2 L3S EHHp<0.001). =Y 59| L3k
< 33.41~49.122 @A|5| A7} H|s} @2
e HEoi(Kim et al. 2017), =Y I-52] Ao L
Zoll JFS mHS Aog Alg Hith RUrE
A7F MAKim & Kim 2019)2} =yEZ H7}
F7)(Kim & Lee 2015)0l14 =U7}& H7}ego]
S7Htel wet Lgko] A Ayt IX|oh=
A om H7HE AA9] Mo o5l Mo ¥
SI= x5t Ao 2 AMREAtHLee et al. 2006).

Noni powder (%)

F-value

Sample
P 0 3

9 12

pH 630 + 0.13%2 550 + 0.09°

5.12 = 0.03°

495 + 0.05¢  4.69 + 0.08 176.04"""

U Means + SD, n=3

2 The means with the same letter are not significantly different by the Duncan’s multiple range test

9" p0.001
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Table 4. Color parameters of Sulgidduk containing different amounts of Noni powder

Noni powder (%)

Sample F-value
oY 3 6 9 12
L 85.63 + 0.36?° 5398 + 0.48' 5025 + 0.21° 4296 + 0.54* 4077 + 0.53* 11721.24"""%
a -0.96 + 0.02° 493 + 0.12° 519 + 0.04¢ 524 + 006 514 £ 007 11164.89"
b 1026 + 0.13°  13.90 + 0.21° 12.83 + 0.15¢  9.70 + 0.40>  8.63 + 0.25° 561.89"""

Y No addition of Noni powder
2 Means + SD, n=6

® The means with the same letter are not significantly different by Duncan’s multiple range test

Y " p<0.001

agho] A% Ux7-S -0.960% 71 wekon,
Y7k H7te] wet 3% F7RES 4.96, 6% A
7R 5.19, 9% H7RZ 5.24, 12% 7R
5.142 tixo] vl §9H02 =2 aghs B
AHp<0.001). Y2 aZte HE 3.44-7.98%
H1E7 QJoH(Kim et al. 2017), o|EA &2
a2 ARY aghZ 7171t 71943 2o
2 AREY, =Y7kE H7F MEKim & Kim
20199} =4UF7](Kim & Lee 2015)°14%E =4
7F A7Fol whet agto] S7Kt Anete ¥
Siylct. olQoll= HERT 7t A71H(Lee 2019)
3} e 225 7 4719(Park & Rha 2016)9]
AelE FUg Aol

b#e fiZRFo] 10.26 olhoH, 3% H7HA
13.9002 7V} &2 A& H3loH, 6% d7t
Al 12.83, 9% H7FA 9.70, 12% A7HA] 8.632
2 RAs H7Fro] 718l wet feldos 2+
A5HITHpP0.001). =U7tE H7ieol et b
#ol ZaE A% LYrkE H7F wud) YT
71004 22 Aol gRl= o, FFokEd
A7t A71"(Ahn 2019), ot2Yolsl 7H& 7t
718 (Park & Rha 2018) oA = H]5:3t o]
gRI=IT. 7199 g Mo w Hrtst
A0 B/ wat M7t thefolA Wkt
Rom, o] et SHED M7= L

L=

e
2
ne

2 Aok, agtd bak S71FA 2 H(Seo &
Chung 2014), 3o} B AH7FA] L3S 743}
3, agtd bk 74t 2¥HAhn 2019)A4" #
Az 179 5ol AR Mo AA FF=
1 PRSI\ = STAPN A=25 b; =

4. A4

LY7IRE et A7199] AHSk= Table
50] Yetigitt. Ax(hardness)y= tix79] 3
% 1546.62 g/cm’ZE 7F§ @oko, 3%, 6% A
7122] 79 1933.59 g/cn, 2186.85 g/em’E &
oJF oz ZIIIAoH, 9%, 12% H7HEE 2527.34
g/ent’, 273033 g/em’ 2 FOJH0R 7P ETh
ool Aitg 1 &, F7HEol s A=rt
S7He ZA3ke IF0ET H7E 47" (Ahn 2019)
o Axe} Ak o, H7HEel Qs Axrt 7
2% SFET F7F 47]"(Seo & Chung 2014)
¥} oFEE H7F 24719(Yoon & Lee 2016)9]
A2t R E o|Fet. A7H9] Fxo] JF
< F= 89002 A, FARS] SR 9
o AAHOZ 4 | FREJo] AEE F7H
Itk B EQleom(Zhang et al. 2016), &4,
AHgo] Zet BEA 0] H7te] ofs d7He] w35}
&% 37 9o A=t 7Tk B3(Shin
et al. 2017)=%Et], 2 A9 Aik= 2=
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Table 5. Texture profile analysis parameters of Sulgidduk containing different amounts of Noni powder

Noni powder (%)

Sample F-value
P 0 3 9 12
Hardness 2c3) b b 2 2 )
ey 139662 & 2450M0 193359 £ 285980 218685 £ 49017 250734 % 9360 273033 £115.00 17.57
Sp“(rjfl)“ess -0.011 + 0.00¢ -0.001 % 001 ~0.005 + 0.00° -0.008 + 0.00° -0.005 + 0.00° 2389
0,
C"hif;;e““s 0.62 + 0.02° 0.57 + 0.03* 0.53 + 0.10% 049 + 0.01% 046 + 002 10.19™
0,
G”m(;me“ 2520.66 + 482.14% 339513 + 645.48° 432622 + 128434 514097 + 231.81° 590418 + 404.79°  24.10°"
Chewiness ’ ’ . b R xs
@ T3 SUASIT 364074 1138372 ~O61887 + IGIBITAT 682577 + 9288062 1105959 + 12714118 2869

Y No addition of noni powder
? Means + SD, n=6

% The means with the same letter are not significantly different by the Duncan’s multiple range test

90,001

=2 pH 902 At 371 A& AfEHrt

ool glog Qlaf MEPH AEi7H gl AA
o8 9P A E Eole AL S Y &
“d(springness) =U7HE H71eFo] 71kl ot
g fojFog Frteton U7k 12% A7t
oA 7HE B2 ©@EAde EAtHp0.001). ©]
2et ks Hdz g BT AJ7F A7]9(Jang
et al. 2012)9] A7} FARH ARt

24 A(cohesiveness)S AHHEWH RELS
0.62% 04 =Y7Hs H7eke] F715tol wet &
ooz Fradhs AFS BHHp0.001). ol
Hy2g M7} A7]"(Lee 2019)3} ofFRT F
7} 471" (Yoon & Lee 2016)914 S34do] 7
A At fARIG o, A7EEeE U ET)
A71e Jrt Aok SHA0] FaE FoR
AEEYHLee 2019).

A/(gumminess)}& HE0] 2520 g& EA
ou LyrtE Hrlgo] $71sk] et f940
2 oM RUZHE 9% H7RES 5140 g, 12%
HA7HEE 5904 g2 & FoFHoZ 7MY 2 A
£ HAHp<0.001). olAH FAE H7tel whet
Aol S7H A SFETHE 471he] 2

el fAER o, S5 v o Ao
o] "™, 474t AR A4S STHIIA
H11(Seo & Chung 2014)% 0], Yoz t}Fo]
e AoldR7KSingh 2012) FARE A3E
7ML Ao® AlmE ]l

A8l (chewiness) RS -222453 g ©
2 7P =%y, kY ke ko] S71etol ot
2 froH o2 Z4stlth(p<0.001). oA FA
= J7Fgol et HRlAdol A4 Axbe FFof
£ H7F 4719(Ahn 2019)% HEHE B 4
7t A719(Ko & Jeong 2018)9] A} fAFSHA
ow, detHozm HIGLE A=, @y, 33
o] dytz TEHH, & AN FArrt S7H
ok ARl o] At A= S /do] TAagt
9] YT WE(Shin 2017)2.2 A==, 2
ToMAE Hrert S7Fstl o Aol Aa
AR IIor BEH7E A71"99 A3HAhn

2019)9}F FAFsR.

Mo i go o

5. #5544
1) A=A

We54S Loty] As) e d=dAr 2
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I= Table 69 YERARAL

AES] A 7t 23t L YZFRE VIS
A% 1.072 dMo=s BriEglon, 3% A7
2 3.80, 6% H7E2 5.93, 9% F7HE2 6.73,
12% 72 8.672 kY H7io| 371ed4=
et fojE o F7F6Iel om(p<0.001), ©l
St A= A AIBE 71AA S84 =YY
of wet Lake] Ao, agte] S7FstH, bgtel
taohe & FAlEO] o8 AlEo] M7t wskE

et AT ol= FAE H7tol wet A
A=t 37 2 EaEY H7F A71"Seo &
Chung 2014)9] 232l F-AFSHIE.

Rl A tixTto] 4.0011, 3% A7
2 3.62, 6% H7RE2 4.57, 9% HA7RE2 4.57,
12% H7R-2 5.2002 7 F94Q1 Aol= B
OJA] Qk3tTt.

TR dR2F 7.072 7P =4 UL
H, 3% H7RE2 2T {2ZQ1 ZfolE Ho]
A ekgkow, 6% M7t 5.530% R H]

3 FoFor W2 sEdEe B, 9% A7t

oN

i)

o

T2 3.40, 12% A7RLL 2,930 6%ET} 89
Ao g o FRSERS B}, o] gt Aik:= 7|
A o] o3t EgEF w4 HskE
RIsHA] ot o, A7HE Rk Hlg], k=
U7E9] EghFo] dA5] Wotd At #s
7oA o dRlstA Fes) W A= AFRE S
o}, o|AY FHARO| oo FEFEko| HAEE 2
= gHre] 71" 23K Song et al. 2016)2F &
A 5H

Y 389 dAE dREe 1.33082 71
ot 3% H7ES 3.800.2 tixgof Hls|
folHog =olFN, 6% 2 9% H S ZHzt
6.073} 6.40°2 3% H7ktol H|3] fojHoz
Eokon 12% H7H-2 8.00°.& [oj&o= 7t
7 7% Y 159 WAE =2 tHp<0.001). ©]
Ad H7Feol s FAES] @A A=t ZAsH
LAz Aiks HYEY J7F A7]49(Lee 2019)
7 EEA H7F 47199 A3HCho & Hong
2006)2t FAFsHITE.

Y ER9 Sge Y22 2.072 7FE Wk

Table 6. Quantitative descriptive analysis scores of Suigiaauk containing different amounts of Noni powder

Noni powder (%)

Sample 5 F-value
0 3 6 9 12
Color? 1.07 £ 0.26™7 380 + 1.32" 593 £ 155 673 + 1.23¢ 867 + 0.62° 133.92"™
Softness” 400 + 248 362 = 189 457 + 214 457 £ 221 520 £ 2.68 098N0
Moistness” 707+ 179 6.07 £ 1.62° 553 + 1.96° 340 + 1.55 293 + 1.28 171177
Odor” 133 + 0.82% 380 + 1.61° 607 + 0.96° 640 £ 2.10> 800 £ 1.31* 4896
After taste” 207 £ 1.67¢ 313 £ 1.73¢ 413 + 233" 527 + 212 613 £ 2260 952"

Y No addition of noni powder

2 Color: 1 white <> 9 brown

¥ Softness: 1 soft <> 9 firm

? Moistness: 1 dry < 9 moist

¥ Odor: 1 weak < 9 strong

© After taste: 1 weak < 9 strong
? Means + SD, n=15

8 The means with the same letter are not significantly different by Duncan’s multiple range test

2 "p<0.001
W N.S.: Not significant



o 3% F7RES diE2wd Fo2R #folE B
oA kot 6% H7IEEE FAH O Hi2T
o} 2 S B3loH, 12%= fodew
7 w2 S5 YEREH(pC0.001). A%t &
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Table 7. Preference test scores of Sulgidduk containing different amounts of Noni powder

Noni powder (%)

Sample F-value

ov 3 6 9 12
Appearance acceptability?  7.20 + 1.477% 6.67 + 2,02 547 + 146" 540 + 1.76™ 4.80 + 2.51° 413"
Flavor acceptability 6.80 + 1.70°Y 6.60 + 1.35° 473 + 1.79° 493 + 1.75* 333 + 1.35 12.10""
Texture acceptability 733 £ 1.59° 680 + 1.61* 3.87 + 1.36™ 493 £ 1.79* 320 + 2.01°¢ 17.11°"
Taste acceptability 720 + 1700 7.07 + 1.33* 473 £ 1.67° 507 £ 1.94* 280 + 1.47° 18.65 "
Overall acceptability 740 + 1.59° 733 + 118 520 £ 142° 547 £ 1.77° 340 + 1.40° 18.90"""

Y No addition of Noni powder
2 Acceptability: 1 bad <> 9 good
¥ Means + SD, n=15

# The means with the same letter are not significantly different by Duncan’s multiple range test

9 **p<0.01, ""p<0.001



578 FZX|GALSMELIELEIX] H32H 45 2021

o AT gR2EL 7.200% 7P 2 4
£ B9, 3% H7ES Y223 2jolg Kol
ko b} 6%, 9% F7Ht2 FoFog 2 A
STE BRI, 12% F7REo] 9A 7R w2 A
oﬂE}(p<o.001). WA BESH Aol A
< B8t =Y 1R9] Hgko] kY
A7kgo] Sl wet fojyor Fket At
7t A E AR A0E AlREY, EUE
A7} 27]19(Choi & Cho 2018)°lA =3t &
Nz A7 ASE7t At Aatel fAFsHIT

ARA ASk= 0% 7R 3% A7 H
oFo R 7P w2 ASEE HYout, 6%t 9%
A7MEL Qoo o HoTrE BT 12%
ARt 7P B2 ASEE Bk 3% H7RE
= U;ﬂ7P;E4'IEO 3t ASEE Ho] AECZ AL

R —
e BHT e w3
Q]

U e Bk 479 A2 96, =
B0, 3, 6,9, 12%% 47 A7kl 47Ee
AT 5 olffad B3 S92 dathc -
B kel wek 7199 SEYFE
29l Wake HolA] gigron, pH: iy Wiy
o] F71U4E felHoE Yastdrt R
23} L gt b g 1=y A7 3710 w2
4o F4sAOL, a g e W7 F7b0]
wet om0z kst 47ge) 714 &
WA A, SHA, B8 Ak 7 nre
Relgoz SOt $AAT ML R
Mo Pastgct. YA RAAT A, FEde
AT, SRS, B, FHe = W b

et folH o R FTbelg ol SRS fojH0

2 Aot 4auA 7|5 % 2AHE T 9 7S
T, @) 7Sk, A% 715, % 7S, AAA
7|SE B5% 0% H7REE 3% A7RES R4l
z1o)7F AR o 6~12% H7 S FAE7HEe H]
3 fojFos w2 25 HArh weA, 75
go] 53 =UE Hrloto] A71g ARAL 3%

A7Vsl= Ao] ZHs Aow ALgE QI
References

Ahn GJ(2019) Quality characteristics and antioxidantive
actives of suggidduk added cocoa powder.
Culin Sci Hos Res 25(4), 80-90

Bae YJ, Hong JS(2007) The quality characteristics
of sulgidduk with added with Burchu (Allium
tuberosum R.) powder during storage. ] East
Asian Soc Diet Life 17(2), 827-833

Baek SY, Choi CU, Kim MR(2018) Storage
characteristics and retrogradation properties
of sulgidduk added with almond powder. ]
Korean Soc Food Sci Nutr 47(6), 638-648

Cho MS, Hong JS(2006) Quality characteristics of
sulgidduk by the addition of sea tangle.
Korean ] Food Cookery Sci 22(1), 37-44

Choi BC, Sim SS(2005) Anti-inflammatory activity
and phospholipase A2 inhibition of noni
(Morinda citrifolia) methanol extracts. Yakhak
Hoeji 49(5), 405-409

Choi YH, Cho SS (2018) Quality characteristics
of sulgidduk with different amount of dried
Peucedanum japonicum Powder. Culin Sci
Hos Res 24(9), 67-75

Ettarh RR, Emeka P(2004) Morinda lucida extract
induces endothelium-dependent and independent
relaxation of rat aorta. Fitoterapia 75(3-4),
332-336

Furusawa E(2002) Anti-cancer activity of noni
fruit juice against tumors in mice. Proceding
of the 2002 Hawaii Noni Conference. 23-24

Hirazumi A, Furusawa E(1999) An immunomodulatory
polysaccharide-rich substance from the fruit
juice of Morinda citrifolia (Noni) with antitumor
activity. Phytother Res 13(5), 380-387

Hwang HJ, Shin KO, Han KS(2019) A study on



the function and role of Morinda citrifolia
L.(Noni). Korean J Food Nutr 32(4), 275-283

Im HS, Park YM(2007) A literary review of rice
cake ingredients used in steamed rice cake.
Master’s thesis, Andong National University,
ppll4

Jang SY, Kim MH, Hong GJ(2012) Quality
characteristics of sulgidduk added with
Cheonnyuncho fruit powder. ] East Asian
Soc Diet Life 22(6), 365-373

Kang JH(2013) A literature review on recipes in
connection with Japgwabyung - focus on
recipe data published in Korea from the
Joseon Dynasty to the modern era. Korea ]
Food Cult 28(5), 450-462

Kim SH, Lee MH(2015) Quality characteristics of
Cookies made with Morinda citrifolia Powder.
Culin Sci Hos Res 21(3), 130-138

Kim EM(2011) Formulation and quality characteristics
of Noni beverage mixed with red ginseng,
Rubus Coreanus and pomegranate extracts.
Culin Sci Hos Res 17(1), 259-269

Kim S, Kim H(2019) Sensory attributes of various
Noni(Morinda citrifoliz) Muffins using quantitative
descriptive analysis. ] Knowledge Inform
Technol Systems(JKITS) 14(5), 563-573

Kim DH, Baek SY, Kim §J, Kim MR(2019)
Physicochemical properties and antioxidant
activities of sulgidduk added with Enteromorpha
prolifera. ] Korean Soc Food Sci Nutr 48(10),
1090-1097

Kim KA, Park JM, An SM(1991) A literature
review on Korean rice cakes. MS Thesis,
Myoung]i University, Seoul

Kim JM, Jo YJ, Hahn D(2017) Physicochemical
properties, bioactive = composition and
antioxidant activities of noni fruit juices
from different regions of cultivation. Korean
J Food Preserv 24(7), 1000-1006

Ko SH, Jeong HC(2018) Quality characteristics of
redbeet powder and sulgidduk by redbeet
powder of different ratios. Culin Sci Hos Res
24(6), 13-21

Lee SH(2019) Quality characteristics of sulgidduk
with different additions of deodeok powder.
Culin Sci Hos Res 25(6), 176-183

Lee JY, Ju JC, Park HJ, Heu ES, Choi SY, Chin
JH(2006) Quality characteristics of cookies
with bamboo leaves powder. Korean J Food

=US &I AITel BY SY 579

Nutr 19(1), 1-7

Locher CP, Burch MT, Mower HF, Berestecky ],
Davis H, Van Poel B, Lasure A, Vanden Berghe
DA, Vlietinck AJ(1995) Anti-microbial activity
and anti-complement activity of extracts
obtained from selected Hawaiian medicinal
plants. J Ethnopharmacol 49(1), 23-32

O H, Choi BB, Kim YS(2017) Quality characteristics
and antioxidant activities of sulgidduk(rice
cake) added with chia(Sa/via hispanica L.)
Seed Powder. J Korean Soc Food Sci Nutr
46(1), 61-67

Park SH, Joo N(2006) Optimization of jelly with
addition of Morinda CitrifolifNoni) by response
surface Methodology. Korean ] Food Cookery
Sci 22(1), 1-11

Park S§J, Rha YA(Q2016) Quality characteristics of
sulgidduk added with Cirsium setidens Nakai.
Culi Sci Hos Res 22(7), 1-10

Park S§J, Rha YA(2018) Quality characteristics of
sulgidduck added with Aronia melanocarpa
leaf powder. Culin Sci Hos Res 24(10), 13-20

Seo KM, Chung YH(2014) Quality characteristics
of sulgidduk added with turmeric powder. J
Fast Asian Soc Diet Life 24(2), 201-207

Shin SY, Song KY, Oh HB, Joung KY, Kim YS
(2017) Quality characteristics and antioxidant
activities of sulgidduck with roselle calyx
powder. Korean ] Food Nutr 30(2), 226-235

Singh DR(2012) Morinda citrifolia L.(noni): a review
of the scientific validation for its nutritional
and therapeutic proterties. ] Diabetes Endocrinol
3, 77-91

Song KY, O H, Zhang Y, Joung KY, Kim YS
(2016) Effects of pumpkin (Cucurbita moschata
Duch.) leaf powder on quality characteristics,
antioxidant activities, and retarding retrogradation
by shelf-life of sulgidduck(rice cake). ]
Korean Soc Food Sci Nutr 45(12), 1792-1798

Yoo JS, Hwang JT, Yoo ES, Cheun BS(2004)
Study on herbal extract on the Noni(Morinda
Citriforia). Korean ] Biotechnol Bioeng 19(2),
110-112

Yoon §J, Lee YS(2016) Characteristics of quality
for sulgidduk with Momordica charantia 1.
powder. Culin Sci Hos Res 22(8), 135-148

Younos C, Rolland A, Fleurentin J, Lanhers MC,
Misslin R, Mortier F(1990) Analgesic and
behavioural effect of Morinda citrifolia. Planta



580 SIRX|AIS|AETISLSIX| KI32H 45 2021

Med 56(5), 430-434

Zhang Y, Kim JH, Song KY, O H, Kim YS (2016)
Quality characteristics and antioxidant activities
of sulgidduck with asparagus (Asparagus officinalis
L.) powder. ] East Asian Soc Diet Life 26(1),
63-72



	노니를 첨가한 설기떡의 품질 특성
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 연구방법
	Ⅲ. 결과 및 고찰
	Ⅳ. 요약 및 결론
	References


