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Abstract : In this study, the Bodhi tree powder is used as an additive to Seolgi rice cake and
the research is made how useful the additives are to the Seolgi rice cake. This research would be a
good way to develop and distribute the Seolgi rice cake which is added with the powder of Bodhi
tree. The results of the study are as follows.

1. The water contents of Bodhi tree was 81.64% with 1.75% of crude protein, 0.81% of crude
fat, and 0.56% of crude ash. It was found out that the Bodhi tree has higher contents of
polypherol and has the efficacy of anti—oxidation property and has the value as the food stuff.

2. When the Seolgi rice cake is made with the addition of Bodhi tree powder, the value of a
and b, sugar, hardness, elasticity, texture and viscosity have risen while the contents of water, L
value, pH, stickiness and cohesiveness were lowered. The property test showed that the addition of
Bodhi tree to Seolgi rick cake would make all testing items "strong” and the addition of 4% of
Bodhi tree in the manufacturing of Seolgi rice cake was most preferred.

3. As for the storage of Seolgi rice cake is concerned, as the period of storage goes by, the
value a and b, hardness, elasticity and texture and viscosity have increased while the water
contents, L value, stickiness and cohesiveness have reduced. As the period of storage gets longer,
the total cell number has increased. But as the more volume of Bodhi tree is added to the rice
cake, the total cell number has reduced, thus lengthening the storage period.

The rest shows that in producing the Seolgi rice cake, the 4% of addition of Bodhi rice cake is
deemed to be the best. It was confirmed that the proper volume of Bodhi powder is proper for the
Seolgi rice cake and is also good for decorative and quality characteristics for the rice cake.

Keywords  Bodhi tree, Bodhi tree powder, Seolgi rice cake, Rice cake, Bodhi rice cake
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2007), 733HLee MH er a/ 2011), 32 (Nam
S] & Park GS 2012) 5 4t A7} o]Fof
A e ot

whEba] 2 Age HElgo] et xe|aEhy
AF7E vl &R 7k, WAV Helg a7
Z BUE kst RS, Mk, pH, 9k
9 g, "AH, WA @ A7) oE
Hejg Hrp Arjge] FAWst 52 SAok
Hejpol 77y Arige] mixes 54 EAS
oty A% 7154 Hor9 o8t
Este] S Hejp H7F A7|9E Jfdsty B
gok= AZIE whelstazt gioh E3 He|4o
Z|SAEOIG B AFoRAY] gt o] 89
712 Am AFE FHoR it}

(0]

o 1l

2. &
2.1, MEME

B oAge] AHgE e BY orjEe U
of WATE wEel Agotdy, Helstk A
gzl AE A FAste] FAALI]
40 mesh BEA) A2l Argstsict, A
FAMDE £Fe ANGRDS AHgls

o

2.2, 47|"9o| M=

Beld Wbl e 47w BUEl 3

221, BEs 2o Az

Tdgt BEeE 18 AES & 5EAXT
(FD 5510 SPT, Ilsin, Korea)oll 7Azx3sle] Hajgt
F 40 mesh EFACIAFEAE Korea)oll WHH
—18+2C2] Y= (NRD-450F, lassele, Korea)
of BEytsto] Ao ARgSHATE

2.2.2. BItRO Az
A7NFE FAT WES 53] AlHste] ARl
A 8AIZE AAAA 3087 Aol EAH B71E W
e, & A 1% sigsts 49 ¥a
=]

o]

=

roll mill(-$-714], Korea)= ©l-&st 23] A
St th2 20 mesh ZEEACIAILFAL Korea)
g -18+27C9 WS (NRD-450F, lassele,
Korea)oll| BEystHA A7HE A xs17] 302 A
of Ao T AHESHAT

=

2.23. B4 At A719 el Az

Heg A7t A7|9e s ai@H]= Table 1
I 23, Am wEHElE A7) st Cho YH er
al2013)9] 9 H7F A7|go] Alx PHS
aste] ou] HAEE o RS JAbEE 44
0, 2, 4, 6, 8%= AXstrt. HigH|e] A A
g grrE, BYs vhE, &, A9E 52 44

I sHgoeg vy g AolA g § 20
mesh Aol 280 W= A3 17.5 cm, =°] 7
o] R 7o) AR E AgES 21 S
B2E Y2 Fo S¥E BYsHA & £ 5
cm, A2 2.5 cm9] ZES F
20| #7] AZetH AFof Yol 2082
B 5& 59 A7 B3 A2ofA A3 A
AXEE AMGSHTE Aol A" A7|Ee
Fig. 13} Zt},

oL, of

<

N
-{O|(
A
HT
i

)
rr
i)

)
.

Table 1. Formulas for sulgidduk added with Borisu

Ingrediens@ Sample i ntrol BS2 BS4 BS6 BS8
Borisu powder 0 4 8 12 16
Rice powder 200 196 192 188 184
Salt 2 2 2 2 2
Sugar 20 20 20 20 20
Water 50 50 50 50 50
Control : Not added Borisu powder, BS2 @ 2% Borisu powder added, BS4 : 4% Borisu

powder added, BS6 : 6% Borisu powder added, and BS8 : 8% Borisu powder added.
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CON BS2
Control : Not added Borisu powder, BS2 :
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BS4 BS6 BS8
2% Borisu powder added, BS4 : 4% Borisu powder
added, BS6 : 6% Borisu powder added, and BS8 : 8% Borisu powder added.

Fig. 1. Picture of sulgidduk added with Borisu.
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DPPH(1,1-diphenyl-2-picrylhydrazyl) ©] -4

S o]8ste] 516 nmollA] UV/Visible spectro-
photometer(Shimadzu, UV-1201, Japan)Z =%
st9tkBlois MS 1958). &, & 0.1 mLe]
methanol 4 mL, 0.15 mM (DPPH) 1 mLE &
gtoto] A2oflA 3027 FHFAZ T sample
A7Fet F A7 §8E AolE WEE (%)
2 HAStY] MAFolss SAstd e ot
Zro] AAsITE. YT ogE 7|E0] FASH
2 @o] o]g& E Vit C(L-ascorbic acid,
TAKURI, Japan)& AH&5tith.

EDA(%) = (1—absorbance value of sample/

absorbance value of control)x 100
2.4, Ha| HII d7|He| EEHEHM

241, S8

wo] R FESHZIMB 45, Ohaus,
Switzland)E o]gste] W 3 g Folo] =Hs}
A, 247+ 33] wrEsie] O Wagke ettt

242 Ax

A2 petri dish(35%10mm)el] Eot colorimeter
(JC-801, Color Techno Corporation, Japan)&
Argsto] 33] HhEstol SAsklrh o] o AR
H mE o] Lk 93,75, agk2 -0.78, bk
2 1.08°]%tt.

2.4.3. pH

pHE Mathason(1978)9] ®Hie] wet Az 5 g
o F5H4 45 mlE ©l5to] magnetic stirrerg A}
43ste] #343E & pH meter(Orion pH meter,
Model 420A, USA)E AH&ste] Z45H30t.
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2.4.4. g 24
HeleE 7P A7 texture analyzer
(TA-XT Express, Sable Micro ystems, Ktd,

UK)E  o|8ste]  ZHx(hardness), H2H4
(adhesiveness),  ©ZA(springiness), -SH4
(cohesiveness), R84 (chewiness), A4

(e}
(gumminess)©]lct. o] ®f ARGEF SPXALS
Table 29 211, AH&EF probed] ZE2 70 mm

|t

Table 2. Operating condition of texture analyzer
on sulgidduk with various ratio of

Borisu

Caption Parameter
Pre—test speed 5.0 mn/s
Test speed 5.0 mm/s
Post—test speed 5.0 mmn/s
Distance 18.0 mm
Time 5.00 s

Trigger force 50 g

2.4.5. BSAA

Hele Jrigs 2 A7 370 3
= A 2y oA 2082 O
B 9% A9 4A] Afolof] AAstylct. B7t
He BAHE ARSI, 7d ARE ol&
13 EAY Axrt 7P ofd 4= BT, T2
Vg Zetes Sty Wb RS MO Ak
(color intensity), A&t F(sour flavor), 41 Bt

£ o o o

ol
o

(sour taste), H-= HH(astringent taste), T Tt
(sweetness), A& (graininess), &0|(after taste)
E Frketh 42te] AEs deBEE o845ty
F2919] ANBERSE H2 A4 EFoagdl 1
318 HAlell Hob AFsteH, ES AlFsto
Brtoh= AR Al® Atolof] REEA] ¢S S+
L5 ool

(2) 715= AA

718k HAls 2T A 58S A e
2 AAskth, AL 0% 34914 44] Afolo]
AABHAA, M(color), AR (flavor), H(taste), ©
2 A(texture), AR 7] S X (overall preference)
o] F&ol dis Fotst= =5 74 A=E °]

Hels Aokl We 47he] FA5Y S

gotol FARBHAL.

2,5, Ha|+ 7L 714" ME 7iztol mE
tH3t

2.5.1. A% 713 wE 7 dFe Wt

A718-& polyprophylene wrapo 2 ZA?F FH
F740] e EAE 8710 Fob 21+£2CoA
Az A%, 19, 29, 39 AFSEA 2597
(MB 45, Ohaus, Switzland)E ©]-§ste] ® 3 g
< Flote] S5k, 27t 33] RhEste] 1 1
e TSk

2.5.2. A%717ke] mE Aol W3}
Hel A7FEE 2t
polyprophylene wraplo& ZEASF F F7o] Q)
£ Egtad 7] "ol 2112 Ax A%
1Y, 29, 39 AHFsPAAM  petri dish(35% 10
mm)°l o} colorimeter(JC-801, Color Techno
Corporation, Japan)& ARgste] 33] wh=Eo}ho]

=steict.

EHEE
o

2.5.3. A% 717te] g pHE| W3}

Hejg M7 4792 Alx AT 1Y, 24, 3
d HFstHA A= 5 gofl FRHSF 45 mlE Hdt
o] magnetic stirrerS AME3lo] w2} & pH
meter(Orion pH meter, Model 420A, USA)E
Arg-sto] S5kl

254 A% 717k mE g2 0] st

AA71"9-& polyprophylene wrap2 2 ZASH F
70l Qv EAE 8710 "ot 21+2CofA
Az AT 14, 29, 3¢ AFSHAA  texture
analyzer(TA-XT Express, Sable Micro Systems,
Kid, UK)E ol&ste] ZZ(hardness), F2Hd
(adhesiveness),  ©=Ad(springiness), &4
(cohesiveness), K31 A (chewiness), a4
(gumminess) S Z7st3lct. o] o AREE SAx
72 pre—test speed 5.0 mmn/s, test speed 5.0 mm
/s, post—test speed 5.0 mm/s, distance 18.0 mm,
time 5.00 s, trigger force 5.0 gol%il, AR&3t
probe®] &2 70 mmo]3ltt.

2.6. SAXzZ wH
HE A2 33] ol WhEStel 1 AWE
one-way ANOVAE o]gsto] EAst3,
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p<0.05 #=<olA] Duncun’ s multiple range test

E AAste] ZF Ao §94 XolE H3st
Foo, EARAL SPSS 20.0& o]-&35t3rt

3.1. 22|9| o|&tst

JOI'
Jlm
0x

[]

81.64%01211, ZowEe  175%, ©HEE
15.24%, ZAH2 0.81%°|J11 Z3|EL2 0.56%
ol ERE4Y §-8A4E AFKim NW er
al 2003)°llA L¥HdE-S 2 82.34%, xThd
1.29%, =A% 0.79%, ©3He 15.40%, Z3|&
2 0.54%% & AF Aot HlsSiginh A5l
o2 HeEg IpAo] AR wste] @t d;
(Hong JY et al 2006) A3} 4E3=Fe 8599
82.66%°]%11, Tlo] A&alim snglaro 7t
A5kt 2 dFe gs3E ARSSElEd,
Hong JY et af2006)2] Oq?ﬁﬂ' h<sitol] s
ohe 84.67%ETHE tha Wty HeEl4el 7]
7b B9 AbeRe 4??_—% 74.52%, ZTHRA
1.36%, ZA% 1.24%, Z3)80] 1.53%2 2 (Kim
YD er al 2003) F-&3} Rt ek ot
ZAT 2222 o @ol Rkl ee &
T Ak

3.1.2. B&5-2] A
1) = 29 g=F

[¢]
EE‘{T—J = ;‘r’:_ﬂ_\l-"lé‘— @_EO]: —Vé;g 75_74'}1—:‘ Table

43} e,
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o] dAF(Hong JY et al 2006)o|AE ml&ute]
3% 411 mg/g, &7t 2.93 mg/g, 1}—?—1}94
EddEs T2 2.62 mg/gl = HilEo] &

7o Axrt OJEO] 3o EeblE 242 @.
Al ZedEle] Qe AEom gkt 729}
A4S 7L AfEHEE +8E ¢ s
phenoilc hydroxyl7]7} o&] 7 AgtEo] Qlo]

FArs}, @t 2 FYE T ArlsS o
st tHAoshima H er a/ 2004). JF9] 22
= FF2 0.65 mg/gle 2 HeE|sHT H2 ofo
FoElol 97, Belds Fol Frit B
U ) 75‘—"?— 244 mg/ge® HILTF o w2
ok Qlgol Talsiolh nebd Hels
2 Aol Hlste] EeulE fEe] EoR
7]‘5’“ AF0] 2A=A 9 o]go] 7|HHr.

=

oZ,
i)
10

XN
=

lm n°“

b e o8

Table 4. Total polyphenols amount of Borisu

(mg/g)
sample Total polyphenols
Borisu 11.62+0.45

Mean=+S.D., unadjusted value

3.2, Ha| I Mr|Ho| ZEHUEH
3.2.1. TT%Er
By 7he ArbEs deElote] Axe 4719
o] SEgE 54 A= Table 53 Lt

Helg Hdrbgo]l S7H8s A7|9o #E7
2o 9ol (p<0.0)C R Wold By A
b A719S AxsH] 9fste] AHEE A7
S8k 31 16%0|9T, Beld 712 485
O 155%08, AIIRE SEGeRo] Yo Ha
o 7HFE diARte] ©E dxet Almdch ol
ZAA7FE(Kim GY er al 1999), ¥F7H(Kang
YS & Kim JS 2011)59] Agd Aztel 43|

N

2 Aol AHgH EEVFQ] T Eels AT ol o= A7Y Az Ao AMgEE AVEE
& 11.62 mg/gelgirt. AdATo] = SHe £ FAOo= ol RG] W2 JIEE A
& Fuj(Kim NW e a/ 2003)9] E2|HlE2 stog olalgt AL Hol= Aoz wohgr)
2.80 mg/golll, A=Ak wE Hels A
Table 3. Proximate composition of Borisu (%)

Moisture Crude protein Crude fat Carbohydrate Crude ash

Borisu 81.64+0.44 1.75£0.07 0.81£0.02 15.24£0.13 0.56+0.02

Mean=+S.D., unadjusted value.
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Table 5. Moisture contents of Sulgidduk added with Borisu (%)
Control BS2 BS4 BS6 BS8 F-value

moisture
contents

39.38+0.19° 38.89+0.22° 38.36+0.43" 37.23+0.87* 36.10+1.09° 11.93"

Legends for the sample are designated on Table

Mean+S.D. P<0.01

¢ Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test

Table 6. Hunter's color value of Sulgidduk added with Borisu

Control BS2 BS4 BS6 BS8 F-value
L 80.42+2.78 50.95+2.12° 44.08+1.42° 42.46+0.19° 3596+1.74¢ 262.05"
a  -3.00%1.11° 5.02+0.58"  6.05+0.35"  6.94+0.31"  7.27+0.03* 1232177
b 823+1.11° 21.86+0.84> 2253+1.35" 24.46+0.56° 25.09+0.60° 162.63""

Legends for the sample are designated on Table 1.
Mean+S.D. " p<0.001
abed Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test

Table 7. Sugars contents of Sulgidduk added with Borisu (° Brix)

Control BS2 BS4 BS6 BS8 F-value

sugar
contents

0.63+0.06° 0.70+0.00¢  0.80+0.00° 0.90+0.00° 1.20+0.00° 221.50"""

Legends for the sample are designated on Table 1.

Mean+S.D. p<0.001

abede Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test

3.22. A% 3.23. 3%

Hels RS 247 0, 2, 4, 6, 8% AR Helg A7t 4719 BE 24 Fahs Table
M7\ge] Mz ZHATE Table 69 2ok, 471 73} 2ok
He Azsiod AgE A7l2e] Lghe 99.98, wels Ak gk tae] PRt 0.63 °
agt2 —6.26, b2 6.890|%11, BRE49] L, a, Brix® 7P 9ta, BS27F 0.70, BS47F 0.80,
bat2 Z}2}t 34.29, 3.99, 20.63°]3]c}. BS6o] 0.900]%leH, HeElg 7tF 9%E H7igt

WL e Lghe BeltE @7k ¢ BSsol 120 ° Brix 7MY oM, meld Avt

< controle] 7Fd &}, _“i‘j/]—r 8%E Z7Ist ol F7retel wet 194 (p<0.00D2E oA
BS8o] 7HF wtow Helg Hrbgo] St Lt Zo& vttt Kim NW er af2003)°] u}
2 594 (p<0.00) ez YobHrt whHo| agh 2W Ko dujo] J= 14 ° Brixefdl Hi
(redness; M)} bzt(yellowness; FAE)-E =, B7tEe] grt ¢ 1.1 ° Brixo|E2
2o 24z -3.00, 8.2302 udgton HE] Frr Jo AVIRE gyl =2 HEL2 b
g A7rgol F7hetel met BS2 < BS4 < BS6 < Algtol g Aolet of A

BS8 &£o2 FoH(p<0.00) LR FoA]E AL
= vehic
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Table 8. pH of Sulgidduk added with Borisu
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Control BS2

BS4

F-value

BS6 BS8

pH 7.48+0.04"  6.06+0.01°

5.48+0.01°

5.0040.02¢  4.79+0.10° 1494.16""

Legends for the sargple are designated on Table 1.

Mean+S.D. " p<0.001

abede Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test

Table 9. Texture of Sulgidduk added with Borisu

Control BS2 BS4 BS6 BS8 F-value
hardness  652.67£22.37° 673.3342.52° 717.67+44.50° 857.33+93.71° 1107.67+£122.36" 20.36
adhesiveness ~ 0.00+£0.00°  0.00£0.00°  0.00£0.00°  -0.07+0.06°  -0.17£0.06°  12.00"
springiness  0.57£0.01°  0.59+0.01°  0.60+£0.00®  0.60+0.00®  0.61%0.00° 9.46"
cohesiveness  0.94+0.01°  091+0.01°  0.90+0.00*  0.89+0.01° 0.86+0.02¢ 2052
chewiness ~ 294.06+11.17° 325.46+6.48° 341.65+9.38b° 420.57+54.70" 543.98+62.13* 21.23"""
gumminess  173.38+5.67°  184.42+0.75° 195.64+8.92° 234.89+26.82° 299.44+3285 20.68

Legends for the sarg},ple are designated on Table 1.

Mean=+S.D. p<0.01 " p<0.001

¢ Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test

3.2.4. pH

HejaE HArlge 2
pHE Table 83 Ztt

Control®] pHE 7.480]1%1, B4 H7HFo]
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3.2.5. 9AH
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Table 99} Ztt.
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2 9012 (p<0.001) 22 *=o}A BS8o| 1107.67
2 7PF =3k ole AgdT 5 WEYKim

rr

BW er al 2005), 732 (Lee MH et al 2011)
59 H7P7t 47159 hardnessE EJtHE AT
Aatel YXJot= Aolet. ¥l HdZ(Jang
SY er al 2012), E71F(Lee Y] & Kim EH
2011) 59 AFolME H7rFel F7ietel w2t
A&7t opzl Aoz Hilxo] el s
o] F-golut Aoldf dF Tol Frol BAE
= Aol AZtAnt. B2d (adhesiveness) T &
14 (cohesiveness) S AL 9} w2 Hajs4 A7}
o] F71ete] wep felHoz dopHer, &
A+ 2y HeEg JArpr Ar|de] RS
w3 HARAGA $HAEE e Aoldt ARHT
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(gumminess)-> He]4 H7hgo] et fojHo=
Eorth wEbA Kol il IS
A71g9] gxrx EAoA HE(hardness), T

A4

ol X N
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719 Aot ARSI
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3.2.6. T5AA

(1) B4 Aol AAL

HejaE Uit A7|"e] EAxto|Ate] 3§
7} A3t= Table 103} 2t

Aol 7% (color intensity)= R4 ko]
S7rdrs 7oA (p0.00D) o= Fstrtar Frt
HAE, ol Ak &4 A Hrbge] wer L
ghol oz, a, bgto] FUKH Ax st
K259 lycopene MAolA 7]1gE Axetal 4
et A|23E Fsour flavor) 2 HE4E Hvt
shA] gr2 thRto] FPE Wk, HeElg Mk
o] Z7IsteE {oA(p<0.00) R A5ty ¥
7= At AlESE t(sour taste) FA] AlESH &
(sour flavor)¥} opEd7IR 2 Hrteo] 71845
94 (p<0.001) &= Zsirtal FrE Gl o]
gt dit= B4 {74 miEolEr AlmEH
o] pH &4 23t Hejg Hrieke| ek pH7L
ozl ZAxt BHo] & Aolgt AAXT 2
Uh(astringent taste)= EZ| H7FEFo] F71gH
w2t §9)4(p<0.05) 02 Zsitkal BrhEgEd],
ol Hulgeol wtde] YQlet Aoz AztEr)
& St(sweetness) d7FgFo] FrlotH 7914
(p<0.00D22 Zstetal BrEE ], 2 A7)
T AY 23} HJEF et AUl dErt =
obFY Ad UX|sFATE. PR (graininess)> 3
7FFol sodeE F9A(p<0.00D) e FFstrt
I HGrtEYdEed, ol EIleE HUtsiges o

EERE R HEC SRR

A4 BH(Fig 2 Aol whe Lekd

g2t Ab2 = So)(after taste) =] QlolA]
Halg drlego] 271 A §92(p<0.01) o2

O &L oo or|r om 2
ol
pech g

=

a}

g

o

1 gbE g, B
Yakgrol B0 AEHA7] e

A7y,

(2) 718% HAF

A EOo
T =TT

o % g

Holg ks AUkt A719e] Jlem gat
A= Table 119} Ztt
Hejg Hrt A71he] e]H(appearance)?] 7]
T 524 (p<0.001)Q1 2tolE B, Hels
A7retA] ¢k dixto] Hste] Hal4E A
St A7ge] Jenrt o e H4h ueRd
™, Helg 2~4%5 7KE A71"e] 7P =
7185 H4E UEtdo] Kl Hrpt A4
Ho] ejte] FAHAQ FFS HHth= AS
F Atk dF(flavor) ] 7180 oA=&
O Ql ZpolE Ho|z] oo, EAztolH{A At
Helg Hrhgol ekl weh AlEe sour
flavor)e] Z¥slttky Hrixlo] dFo) 7| E U=
Aolgts k= aol7h S & 4 AN
o} Ghaste) 7]12&=o] SlojAde HeElg 2~4%E
A7¥et Aol foH(p<0.00) ez 7MY &2 A
T2 gGriEo] HHI Hel4o] ¥yt A7|" o]
ool e E EY 4 e AeE uETh
Z A (texture) Helg 2~4%5 37IRE Ao
FH(p<0.00D) 2 7MY =2 ALE F7HE

7

1 N rlo [0 Xt o

H|40] o] oJste] fgo] F4r|o] VLRIt =, ol A & A Huhgel =t
Table 10. Attribute different test results of Sulgidduk added with Borisu
Control BS2 BS4 BS6 BS8 F-value
color intensity ~ 1.90£0.23° 3.10£0.36% 4.33+0.66° 5.52+0.92° 6.38+0.66° 47.92"""
sour flavor 1.6240.23° 2.95+0.24" 4.10+0.48 4.62+0.35 4.86+0.36° 17.97"°
sour taste 1.67+£0.42° 3.12+£0.26° 4.14+0.27° 4.52+0.53* 4.71+0.47% 1637
astringent taste  2.90%£0.21° 3.86+0.32° 3.95+0.35° 4.14+0.53* 4.43+0.21°  3.49°
sweetness 1.86+0.38¢ 3.10£0.30° 4.19+0.53° 5.29+0.34* 576+0.28* 28.22°""
graininess 1.76+0.21° 3.19+0.53" 4.00+0.30° 5.05+0.46° 5.48+0.43" 20.35""
after taste 2.52+0.28" 3.86+0.53* 3.90+0.41° 3.90+£0.47* 4.19+0.45 453"
Legends for the sa*mple are degignated on Zable L.
Mean+S.D. p<0.05 p<0.01 p<0.001

abede Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test
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Table 11. Preference test results of Sulgidduk added with Borisu

Control BS2 BS4 BS6 BS8 F-value

appearance 3.48+0.69° 3.84+0.77° 5.05+1.01* 5.15+1.03* 4.54+091° 27.23""

flavor 3584042 3.84+0.85 4.58+0.84 3.63+£0.65 3.84+0.77 231

taste 3.95+0.57 4.68+0.95® 5.16+0.68" 3.26+0.47¢ 2.84+0.30¢ 775"

texture 4124035 4.16+0.44> 479+0.37° 4.57+0.78° 3.88+0.44° 437"

overall preference  3.62+0.36% 3.86+0.35 4.78+0.38° 4.37+0.40" 4.26+0.36> 8.05 "

Legends for the sample are designated on Table 1.

Mean+S.D. NS : no signification p<0.001

abed Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test

Table 12. Moisture contents changes of Sulgidduk added with Borisu during 3days at 21°C

Storages time(days)

0 1 2 3 F-value
Control 39.38+0.194 38.10+0.53 36.11+0.60" 35.21+0.74%  3831""
BS2 38.89+0.224 37.91+0.52% 37.23+0.09* 35.04+0.68% 9.90™
BS4 38.36+0.43% 37414063 37.08+1.724 34.81+0.39%  30.117"
BS6 37.23+0.87%  37.14+0.29% 36.51+0.484 34.52+40.54% 13.98™
BS8 36.10+1.09%¢ 36.45+0.534 35.91+0.314 33.50+0.57% 1157
F-value 11.93" 12.64" 1.53% 8.20"
Legends for the sample are designated on Table 1.
Mean=+S.D. NS : no signification p<0.01 p<0.001

ABC Means in a row by different superscripts are significantly different

Duncan's multiple range test

¢ Means in a row by different superscripts are significantly different

Duncan's multiple range test
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Table 13. Hunter's L-value changes of Sulgidduk added with Borisu during 3days at 21°C

Storages time(days)

0 1 2 3 F-value
Control 81.68+2.60° 81.44+1.23 80.42+2.78" 79.41+3.78" 0.43%
BS2 50.95+2.12° 50.95+1.52° 50.86+2.06° 48.44+1.76° 1.31°%
BS4 44.89+1.13¢ 43.43+1.47 43.69+0.44¢ 43.1940.11° 0.39"
BS6 44.60+0.19" 44,07+ 1.42% 42.46+0.19% 41.43+1.06% 13.62"
BS8 35.96+£1.74*  33.80+0.66"  33.69+1.03™ 32.58+0.81% 4.50°
F-value 262.05"" 541.66"" 267.37""" 403.93""
Legends for the sample are designated on Table 1. -
Mean+S.D. NS : no signification p<0.05 p<0.01 p<0.001

AB Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test

abed Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test

SHElERo] 155%08, AUtEel Bel4o] 4

Fe] Apolofl oJft Zojat o AT ERF 2t
To] AlmoflA 27 71te] edfides +Eotd
< fFoAor HAastlet, B "9 A7t
of Aol wet keoto] o rE FEAFO]
wolzlm, Choi HY(2009)2] w4t 7t A7) =}
Hwang & Yoon(2006)2] &zof ¥7} dr]ge]
AelME A71He] 2A7]Zke] doffe] whet
FiEdEe] Worsith

e 2

N
>

o |

3.3.2. Mz 9| ¥st

(1) L-value(lightness : ®I)

Heje drigs gt Azt Arjges A
221£20)NA HstaA Lae 4 22
= Table 137} 2t}

LE A% 717 Foll Hels MUl 718
F2 L §oF(p0.001) o2 WolH e, B
g5 Yz 2 tixate] Lgke] M7kl Hlst
of AR =, AUk La2 AVFgel &
obREd], ol HE49 lycopene M40 EHF-9
Aol 71918 Aty Atmdrt, W A% F9
iz, BS2, BS49l Lt2 HA7|7te| wat A
stglout oAl ztol7h A, BS6(p<0.01),
BS8(p<0.05) Goldor Ziste] AAF H
g0 drie "o 85, A% T dojd &+

Ao Wat Qlste] wo] FE 7HAE "o
© A& e F S Aer Ao
=5 AH7Kst A714(Jang SY 2010)9] A+
A, A771gro]l Aojel weh BE Algatl

At

(2) a-value(redness : ZM )

Rl 7S gelste] Axet d7lds A
2Q2142°0)H ARsIAA ME ZF agts =4

gt Axt= Table 143 2t}

= AR 71 Fol a2 Hes vk
894 (p<0.00)OE %okd Control > BS2 »
BS4 > BS6 > BS6 {=°lqlth. o= H2 AS W
& carotenoidA A4¢1 lycopnen®l| 2|3t Aojzt
A= =W, lycopeneo] FHI ERIEE H7[Ho
A7kt Kim & Chun(2008)9] A+tet A5t
o A7z wE HME= CONI He|g
A%E 713t BS4= F94 zlolE Holx] A%k
o UHz] AgoAe #HF7I|Ze] dojHeE
agtel 794 (p<0.01)57ok= Aoz et
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Hwang & Yoon(2006)9] ¥2of 47 A7+4d=t
ot dAlsk= Aoz HA=rt 7R e &
HiE AEo] AF7|gte] Ade] wet AkshE]of
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Table 14. Hunter's a-value changes of Sulgidduk added with Borisu during 3days at 21°C

Storage times(days)

0 1 2 3 F-value
Control -3.00£1.11° -1.64+1.18° -1.03+1.20¢ -0.82+1.85° 1.54M
BS2 5.0240.58% 6.2740.29" 6.3940.09 6.714+0.12% 12.30"
BS4 5.94+0.31° 6.82+0.49% 6.85+0.19" 6.87+0.53" 2,78
BS6 6.05+0.35% 6.93+0.085° 7.58+0.48%® 7.7040.29"° 18.72""
BS8 7.27+0.035 7.63+0.17% 8.61+0.13% 8.75+0.10% 18.79"
F-value 1232177 126.94™"" 127.67°"" 56.11°""
Legends for the sample are designated on Table 1. .
Mean+S.D. NS : no signification p<0.01 p<0.001

ABC Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test
@bed Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test

Table 15. Hunter's b-value changes of Sulgidduk added with Borisu during 3days at 21°C

Storage times(days)

0 1 2 3 F-value
Control 8.23+1.11° 9.03+1.42° 9.63+0.56¢ 10.76+0.57° 3.49M
BS2 21.86+0.84% 23.10£0.11% 24.10+0.484% 25.75+1.624 9.10”
BS4 22.53+1.35%  23.14+1.13%  26.13+0.69"° 26441040  13.027
BS6 24.46+0.56% 25.17+0.55% 26.23+0.428® 27.18+0.26" 19.98""
BS8 25.09+0.60% 25.38+0.40% 27.12+0.274 27.19+0.68" 14.06™
F-value 162.637"" 188.63""" 645.14"" 209.48""
Legends for the sample are designated on Table 1.
Mean+S.D. NS : no signification p<0.01 p<0.001

ABC Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test
abed Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test
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Table 16. pH changes of Sulgidduk added with Borisu during 3days at 21°C

Storage times(days)

0 1 2 3 F-value
Control 7.48+0.04% 7.27+0.04% 7.27+0.04% 7.1840.01% 44.10"""
BS2 6.27+0.04" 6.27+0.04 6.27+0.04"° 6.06+0.01%° 25.63"
BS4 5.9140.10% 5.91£0.10% 5.48+0.01% 5.37+0.01% 51.56""
BS6 5.00+0.02¢ 4.97+0.23¢ 4.97+0.23¢ 4.88+0.02¢ 0.321
BSS 4.79+0.10° 4.63+0.04° 4.5940.01° 4.47+0.23¢ 3.28"
F-value 1494.16""" 256.73""" 6704.49""" 155.92"""
Legends for the sample are designated on Table 1.
Mean*S.D. NS : no signification p<0.01 p<0.001

ABC Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test

abede Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test
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Table 17. Hardness changes of Sulgidduk added with Borisu during 3days at 21+2°C

Storage times(days)

0 1 2 3 F-value

Control  652.67+22.37°  1066.50+38.20“ 1701.73+189.70% 2598.77+257.59*¢ 82.48"""
BS2 673.33+£2.52°  1588.67+12.93% 2137.73+66.53% 3019.27+65.98* 1296.92"""
BS4 717.67+44.50°  1672.20+31.52° 2302.57+34.98% 3253.73+74.25" 1406.37"""
BS6 857.33+93.71°"  1787.07+83.72% 2787.07+83.72% 3675.70+179.85"> 324.38"""
BS8  1107.67+122.36™ 2180.93+108.11* 3038.63+53.35% 4193.90+213.12%* 273.97"""
F-value 20.36° 113.47°" 81.81 36.52°"

Legends for the sa*IR‘ple are designated on Table 1.

Mean+S.D. p<0.001

ABCD Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test
abed Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test

Table 18. Adhesiveness changes of Sulgidduk added with Borisu during 3days at 21+2C

Storage times(days)

0 1 2 3 F-value
Control 0.00+0.00" -0.10+0.00* -0.63+0.38" -0.83+0.40™ 6.42°
BS2 0.00£0.00% -0.20£0.00%*  -1.03£0.06*"  -1.63+0.23"®  121.49""
BS4 0.00£0.00% -0.33+0.12"% -1.274£0.21%  -2.03+0.06™  169.98"""
BS6 -0.07+0.06 -0.53+0.06™ -1.53+£0.06%°  -2.13+£0.06™  792.00"""
BS8 -0.174£0.06""  -1.23+0.67* -2.43+0.51% -2.67+0.40% 18.417"
F-value 12.00™ 6.64"" 1497 18.05""
Legends for the sa*mple are designated on Table 1.
Mean+S.D. p<0.05 p<0.01 p<0.001

ABCD Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test
¢ Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test

Table 19. Springiness changes of Sulgidduk added with Borisu during 3days at 21+2C

Storage times(days)

0 1 2 3 F-value
Control 0.57+0.01°° 0.59+0.01% 0.70+0.01% 0.79+0.02*¢ 218.60""
BS2 0.59+0.01"" 0.70+0.01% 0.75+0.01% 0.82+0.01% 262.62"""
BS4 0.60+0.00P® 0.73£0.01% 0.76+0.01% 0.85+0.02" 203.84™"
BS6 0.60+0.00P 0.76+0.01 0.80+0.01%° 0.9140.01%  1150.98"""
BS8 0.61£0.00"* 0.78+0.02% 0.83£0.01% 0.94+0.024 399.35™""
F-value 9.46"" 131.86"" 102.417" 49,53
Legends for the sample are designated on Table 1.
Mean=+S.D. p<0.001

ABCD Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test
abede Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test
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Table 20. Cohesiveness changes of Sulgidduk added with Borisu during 3days at 21+2C

Storage times(days)

0 1 2 3 F-value
Control 0.94+0.01% 0.89+0.03% 0.77+0.01% 0.62+0.03™ 101.60"""
BS2 0.91+0.014° 0.82+0.015P 0.74+0.01% 0.59+0.00>  2259.00"""
BS4 0.90£0.00" 0.80£0.01% 0.71£0.02% 0.58+0.00P 662.80"""
BS6 0.89+0.01% 0.76+0.02 0.61+0.03% 0.56+0.01" 24157
BS8 0.86+0.024 0.65%0.09% 0.48+0.01% 0.42+0.08% 31.19"
F-value 20.52""° 13.117 192.23"" 11.02"
Legends for the saglple are des*ig*nated on Table 1.
Mean+S.D. p<0.01 p<0.001

ABCD Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test
abed Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test

Table 21. Chewiness changes of Sulgidduk added with Borisu during 3days at 21+2C

Storage times(days)
0 1 2 3 F-value
Control ~ 294.06+11.17% 1177.58+152.44% 1700.23+325.11% 2331.66+94.89% 64.56
BS2 325.46+6.487  1395.83+36.65% 2110.06+93.70% 2509.79+44.00*! 910.00"""
BS4 341.654£9.387  1522.43+62.52% 2317.01+12.29% 2695.49+112.77 770.15""
BS6 420.57+54.70°° 1977.57+324.62°" 2748.66+308.96" 2863.01+55.44*  73.47°""
BS8 543.98+62.13% 2502.24+204.46™ 3271.04+128.48" 3354.23+123.46" 264.72"""

FEE FEE FEE FEE

F-value 21.23 23.83 2411 54.81
Legends for the samkple are designated on Table 1.
Mean+S.D. p<0.001

ABCD Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test
abede Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test

Table 22. Gumminess changes of Sulgidduk added with Borisu during 3days at 21+2C

Storage times(days)

0 1 2 3 F-value
Control ~ 173.38+5.67%°  1209.98+ 144.40%¢ 1704.85+322.15% 2341.11+87.54  75.94™""
BS2 184.42+0.75°  1389.01+45.65% 2022.44+81.12%4 2509.79+44.00"¢ 1144.35""

BS4 195.64+8.92°¢  1474.40+31.48%% 2321.82+16.08% 2660.27+62.94* 273502
BS6 234.89+26.82°"  1578.39+41.87° 2444.74+97.69%° 2826.87+44.73* 1131.65" "
BS8 299.44+32.85P*  2168.36+45.69%% 2831.80+246.23% 3222.83+274.84" 14467

FEE R E EXE3 EXE3

F-value 20.68 71.51 15.13 18.74
Legends for the sample are designated on Table 1.
Mean £ S.D. " p<0.001

ABCD Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test
abed Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test
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Table 23. Total bacteria changes of Sulgidduk added with Borisu during 3days at 21+2C
(log CFU / g)

Storage times(days)

0 1 2 3 F-value
Control 5.27+0.08 7.01£0.28% 8.51+0.06™ 9.34+0.11% 383.22"7
BS2 5.05+0.21P° 6.40+0.10% 8.17+0.15% 9.17+0.04% 527.07°""
BS4 4.67+0.06™ 5.82+0.10% 8.08+0.08"* 8.90+0.02" 2417
BS6 4.26+0.05™ 5.3940.09% 7.90+0.09% 8.47+0.41% 264.59""
BS8 4.10+0.10™ 5.33+0.11% 6.41+0.13% 7.43+0.13 44776
F-value 58.24"" 65.107" 174.69°" 44,527
Legends for the sample are designated on Table 1.
Mean+S.D. p<0.001

ABCD Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test
abed Means in a row by different superscripts are significantly different at 5% significance level by
Duncan's multiple range test

AUAlES Ao EAsh= Aor AF9 AL 1.75%, 2AW-2 0.81%0]1%om %3]
A=, A Az, A%, feagel gl 9 22 0.56%°1%ct. HElso & EejdiEs
Ao 277 He ASZ Solberg M et af1990) g2 11.62 mg/gelo2 g Ao H
2 ngE b 7125 10 log CFU/g olst2 sto] Zalwx Fafo] Loma sA A
Al A 5H 9] 2z A 9 o]go] ZthETh

Helg Hrhgo]l I7Mdes Fdas 494
(p<0.00D) o= Wk, 2A7|7to] Aojd4E F 2. PR A Helg Hrhdol F7ietel
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