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Zotelth(Phillai & Phillai, 2002). ©o]¢} 22 AlxEEifo]l fajegrzo]
ot oot EFA Ak WArlE A 9 F8 ddolth(David er
al., 2000).

SalgtdZ (free  radical)S  &EAAAF(reactive  oxygen  species;
ROS) & stHe] dHi=A, wEgAol ¢ Eom, A4E EZddsty Qe
=4olt}, o]Z gt ROSE AMZZ|A(membrane lipid), 4F, ©#id  §
4 8 7 9l9) Ze BAETe] WAl W$ ol AEEAS
(Sen, 1995). AAIWHNA ROSE AAAQl A4S 5 (aerobic respiration)
59 71dS Eoto] AdEM, old WA ROSO A= diAlzE Al
ol HHAo, FA WA AL f718H, ASA 2 54 ed=E

5ol <0 =ty doe] AYAdHEch(Shivaprasad et al,
2005). Al FESAHZRRY 73} AZE HOsH7] 99 AEet B
= J

(i
=
-

ox T

0!

SALRS R Qlrh dA9] keI Uijld e LRI #d
g Zg PESAIZIAY B2 orA SRR AEnts ¥
Astz AL oAt webA g4AksHA| (antioxidant)+= IAS] A2 #
25t7] Qa4 B4l EZ-o|tt(Fleishauer er al, 2001). Z@HsRE
BE ISAEAC FgaElo]l glow, AEe i E duf Fo MZAS

Folot= Bd= MRS Ad 1471544 AdE(bioactive component)
o7, F&H7F AFE] gdsith(Liu et al, 2009). °ldg EZ¥sERH
(polyphenoD @] H¥FARl Fx+= A& 2709 =HsEdS HFSHL glow,
Z}7tol ®=" (phenol ring)oll= At 1709 44t7](hydroxyl group)E&
Zkn Qe Fxoh AEAC gad EYdHs (polyphenol)ﬁ%‘cﬁ A= 9]
Fatetsat o ATHAE A7 wwel, FEe ARl E2H
= (polypheno)?t& Aot F4tetels UrEMi oith(Pandino et
al, 2011)(Amarowicz et al, 2010)(Du et al, 2009)(Tabart et al,
2009)(Stoilova et al, 2008).
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Z Z4d 9 =(Total polyphenol compounds) 3SFHE9 S Folin—
Denis(1912)9] W& ol&d] wgsto] ZAHsiqtt. #3F=AE ©l-8st
of HAHog =A3519 1, Folin—ciocalteu?} 24 A7 Ty
ARl FFEL zolE ZlEleR ARSI EETAL 10~100mg/Lo
Gallic acidE& ©o|-&dto] ZHsidleon, BEERAT AR FEEE 7|EL8
2 & ZEZY3)=(Total polyphenol compounds)? SEE ZAASYOH,
EetH o] E(flavonoid) o FAolA  EetHEo|E(flavonoid)
Davis(1959) 59 =W WIste] SHSIAY, Img/mlsEz e
(ethanol)o]] &3A1Z1 A= 10ul¥} 1IN—-NaOH 10ul dietyleneglycol
200uLE &3ste] 37C slide warmerolA 60& B9t w3 A|Zl & 420
moll A FFEE SASAH. EETAL EEE4E ruting o]&ste], HEF
g AAste]  EHELo|E(flavonoid) S Z4sken, DPPH
radical AA%5 =Ao|A DPPH#, 2,2—diphenyl—1-—picrylhydrazyl A|<9F
o] °fatE omjgtty. DPPHE offF-2 Hepo] FEehajefoz b4t {4
gielzd ZA1dl, DPPHE 37HA 9Hio] AAFXE 7HAL loew Fx
of matx tE 2Lol HE=3(128-137C)2 7l JOow(Kiers et
al, 1976), DPPHE 2 #APPH zHzoldir oE =uzds e
(scavenger) ‘E#(trap)’ o2 Z835lH wabs, DPPH7I &&:= AEE
S5t Aol dietsE B7ME & ot (Kiers er al, 1976). DPPH
girjzdo] s Almo] M7Zo] U2 HpMo|i f2 FAMoz HAL
7] w2l 520nmolA9] FFE(absorbance)E Ao S™, DPPHHO
ot iS22 EC5H0(effective concentration) FEx ZEZEEZ] tigh
At #5& (relative inhibition percentage)® IA]gIth. DPPHY organic
radical& scavenging & £ k. DPPH radical AA7S5L
Brand—williams(1995)%] HW'idS& ®W3IA|ZlI, DPPH radical scavenging
activity 24%¥= A8ste] TR Sl Yol ¥l FFHEE T+
o=z Amet Hhgo| odf #Hagt FBES] WEgs SASIAL, ARl
radical AA%5S ZAAsIYth. S¥F=E= 517moA =AM o™ Vitamin

C & 459 W9 Vitamin C9 wZ+ HPLCE ©l&ds] =7stod
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Ultra Cl18—coatedsilica® ZZ % reversedphasecolumn(Restek, USA)&
nggesr ARESHRA,  40% HEES olsAe=E ARSI
C18Columne 53 E3% A2+ UVdetector(Younglin, UV730D)E ©]
g5t HESIE O™, A& 0.22mm—pored membrane filter(Sartorius,
Hannover, Germany)E °l|-&d oj¥sto], 20uLE HPLC FY+oll FUst
93, Columndt detector? 2X= 35Cx XAt flow rates
0.3mL/min® & F¢ow, FZH Vitamin C s+ EFEHLRE AR
gt Vitamin C 898 (0.1mg/mL)2] chromatograph peak areaE ©|-&35}o]

A8k
3) Yitskso] Bt APAT

Fatste] et AfgdFEE feddZe] Jid % avk(Phillai &
Phillai, 2002), @4tetAlel felztrd obAdel avt ¥ S84 (Fleishauer
et al, 2001), isHAe]l 7d(Moon & Shibamoto, 2009), 4t}
(oxidation)®] 7@ % At5b4 £&AF(oxidative damage)®] S5°=2A <&
(Paz—Elizur et al, 2008), 7¥A&(Preedy et al, 1998), Alzheimer”d
g (Moreira et al., 2005), k3HGemma er al, 2002), #EA(Colak,
2008), ¥=(Mukherjee et al, 2007), B (Naito et al, 2006), =TIl
<£H(Beal, 2003), sWAE3}5(Heinecke, 1997) 2 AIDS(Sepulveda &
Watson, 2002) & AFet= <Qlsfl, WA= ohefet AWe] e A7t B
aE " Utk o]He 4teRA|e] Mitsks SAHWM o=+ DPPH(Kiers
et al., 1976), ORAC(oxygen radical absorbance capacity)®(Ou et al,
2001), FRAP(Ferric reducing ability of plasma X+ TFerric ion
reducing antioxidant power)®(Benzie & Strain, 1996), 32|49
z7] AAEE =45t= FTC(Ferric thiocyanate)® 12|11 2|2 IpAF
3} E  Z4ot= TBARS(Thiobarbituric acid reactive substance)®

(Marnett, 1999)(Daker et al, 2008)©¢] StAo] Hilx]o] Qict,
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Al 37 AdA=

A1 dE A=

1

= ™ol ARt Ame

AR (CIAILAT), BAE(Seoul

pi=)

E(@PARR), 2EY(RFEYHED),
Milk Co), ©|AE(Societe Industrielle

|
)o

Lesaffre), &a(Eaw). FEx EYEFADOIH, AlFoA st
Ag-SFAH

A2 A BYE RS Ak A% Az 2 BYSA

1) d9x E% A7 A Az

A A xAl] WL AEYS Aot RE A=RE 2
HH=7] (5KPM5SE, Whirlpool Inc, Benton Harbor, MI, USA)olA 1@o=
12 B¢ 2dem 237 wASE R, &LEYS FUiste] 2d9o=® T,
sgog 28 WEESHYth HhEe] fAEW 2% 27C, F& 75%°1A
90 F¢ 1A aer ¥, 180g¥ £kl F=d7Iste] 30& F¢t
b dasielt. St da & uEE AYdl, AW W(SW 21.5em X
9.5cm, o] 9em) o Y 37HH Hof 2= 35C, F= 85%°1A4 30%
ek 2z dastyith. 1 %, SlE 180T, offE 190C=E  o|dgt
A7|1QE (CPC—102, Dae Yung machinery CO., Seoul, Korea)o] 30&
b AR A AME A2 1ARE WdRt Hel EFAEAS
2AsEAH
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[Table 1] Formula of white bread with Gynura procumbens powder

Gynura procumbens powder (%)

Samples 0 5 5 9 12
Wheat 100.0 97.0 94.0 91.0 88.0
flour
Gynura
procumbens 0 3.0 6.0 9.0 12.0
powder
Water 64.0 64.0 64.0 64.0 64.0
Yeast 4.0 4.0 4.0 4.0 4.0
Sugar 5.0 5.0 5.0 5.0 5.0
Milk powder 3.0 3.0 3.0 3.0 3.0
Salt 1.8 1.8 1.8 1.8 1.8
Shortening 5.0 5.0 5.0 5.0 5.0

HUZ BUS 5, 10, 15% ¥l 4Y 4H A3 Gk e Az
4 gagel wet WUz puel BAUL 3, 6, 9, 12002 AL 2T
(0%)% BAEAL vmstgct. 492 DFPE 2UL A7k Ao

o H
4 2

Al o =4
9 EHEAL E4& 9o A% Polyethylene filme=
= A

[e)

o oM AFT § BAWst EHL Bt

Am

) pH 5

WYz BEaro] Hujsfo]| o2 AMF wk=o]l pHEA2 AOAC(2006)H
o wet ZHF4 100mLet wHE 10g48e #27](LB—-400, SMT Co,
Tokyo, Japan)ollAl 10,000rpmo=2 18 &<t HZASIolo] eSS AL

oA 3087F ®ASEY AMSHT pH meter (Accumet 925, Fisher

_14_



=

scientific, Hanover, NH, USA)® Z=#s}9ioen 1z 9§ & pH=
30mL FFol 3g9 ¥FEE Alo] EEAS 308 B A2olA =HAst
o] pH meter(Starter2000, Ohaus Co., Kyoto, Japan)Z2 =45}t A
& 5 pHEA> AW W5 pHEAWHY FLshH 7oA 323
A3Jet A 24 S5
4) A% HrEo] W ATte]| g R 74
ez 29 A7k AW bbso] HaAzte] mE Bu S3L
100mL WA ¥ 20gS ol AW W= dwraxiy Fdt
X204 raste] ¥hRS] o] WIS SASH. 12 Wame AL
25 27C, S 75%°]H 90EZF ¥asi, 22 W§e] AL 2Lt
35C, f&7F 85%°lH, 30 ¢ TEmSIAH. W=eol Fo] HSE
=75t} Hal(mL)& e lch
Aol 54, £y, H&H 92 J7] E4E 53
Hdx Y-S AJURRE AW RAl= 540g9 REEES A o S
A2 1ARE BYgst Sof SAsith. ez £Ee HUReE AW
Hu+= Campbell® FAAERor FoS o|fsty FAsttt. =4
|71 F8< 75 "H2 F SAWe BWESH Zeohd oF dolsxn
|71 A F&4s A AY SWe ol de FE FnoE
HAAAT o A Fol S74ste] Aol FulE S4s5H3iH
MEHE AW BAC] o Aw 2mol WEA(ml/goR ZFalo]
AT
uza) 100
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=2
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BE A~ AT 100
1

6) 2wl o 9 nA gLz &4
Lz HEuol Huise] o2 Awol oy A2 fxd  ZhdeEt
A1z 42 du]A(TPLUS
T

(Canon, Tokyo, Japan)Z® ZF%st9ix
ECH Co., Seoul,

5.0 EGVM—452M, Video Micro Scope System,

Korea)o 2 Zjstict,

7) A A= 5A

Hdx BT Uil wE AW M: SA2 AMxA (MINOLTA
CR—20, Tokyo, Japan)& AF&5t>] Hunter's value LOHME) a(HAT)
o b(FAT) & FASHE o wf, AT ZEFE WM (standard

plate)2 1.=98.46, a=—0.23, b=1.02°]| ]t}

A =4 Texture Analyzer(TAXT PLUS),

Stable Micro System Co. Ltd., Surrey, UK)E ©¢]-&5}o] TPA(texture

profile analysis)® =45} C 10mme FA=Z 2= Awe Tzt

Aol ZAsigry. 24 AL Table 37 Zor], 24 Fof

force—distance curve 25 € Alugkol A (hardness),

e
1% 9
ox ™ H

¥
ol
ox,

534 (cohesiveness), 2/ (gumminess),
(chewiness)& 53] WHE ZA A HAZS Lo}t

(springiness),
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9) Ao +EFF 2%

Al FESH7](ML-50,

RS 2x4e Aw 1g2 S o
A&D Company, Japan)E ©o|&dto] 33 ®HE ZHote], I HAiE
Rl

10) &= dF(Total phenolic content) 57

o

P HEAS] FHE &2 Kahkinen 5 s
ZxuhHo] met %5199, Folin—Ciocalteus ©]85t9S. ZF A=
500mlefl  1.0M Folin—Ciocalteu £ 250ul, 12.5%(W/V) sodium

carbonate 89 1.25mL2 Egts] Aleo]
microplate reader(Molecular Devices, Sunnyvale, CA, US) 750nm®]A]

gallic acide& ZFEH=

FaolA 4023 WAt &

SHEE A9t FHeE dF 4L
o853y, Almo] EFH FHs TFE mg GAE/g  sample®

11) DPPH &34 &A% &4

Az o] &its &A-& DPPH(1,1—diphenyl—2—picrylhydrzyl)ol th3k
HAAF o5 (electron donating ability) &2 FA3FAtE. A5 100 pLol
100 uM €9 900 uLE H7bsl Aol 308 Ax US xuste], 57

Aoz 517 nmolX FFES SAITE ofefe] At el ofs) itk
3} &4 <= veEhsloh

DPPH =tHZ 2ASH (%) = (1-Al59 FFE/Hx279 F3%)x100

12) Ao A 54

4 HnE e sdze

_‘|7_



olr

Ay dishy 2 2w 1592 ez sto] ZF7Ho] Alm
ke B2 PFo] tE AmE FHHE £ JrF o
G752 AT (Color)@t & (Flavor), BH(Taste), ¢ (Appearance) 1

2l A (Texture) ™ AA|AQ AS L (Overall Preference)2 ZF EA2
153 line—scale2 F7IstAot. 142 W% F4 o=, 15642 ™W¢ F
oz Brle ARetct

13) SAZA

a7 RE AYAWE 33) ol WHE ZFsHGon, dolg B

SPSS(Statistical Package for Social Sciences, ver. 21.0, SPSS Inc.,
Chicago, IL, USA) Z2IHE o|gste] 'Hd + HFHAE AL
A, gLt AP §oA4Ql zteli= Student's f—test R GAHA|
w2 A (one way ANOVA)C & FAGSHoH, @a3ARHE Fo Al
29 WEATM FHo] AtolQ] correlation coefficientE ArEsHTh
A Q2] BALE A o] ol AL Duncan’s multiple range testE Al

o 1
Asted 2k Azzrel o4 Fpolg AZSHAL.
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ez BEY Hrb AW w9 pH=4 ZI= Table 2, Fig. 13
ot whSo] pHEY A ez BEY 6% H7MolA 5852 MY =2
%k% UrEPHEZiI’_, 9% H7tFolAE 5.66%= HIAoW, CON, 3%,

Mu}(zolz L oAMo] A8F uue] Ewel pHE  6.030]90w
ujube] Hure] dvjerel wE izl pHi fhEFel 9.87, 2%, 4%9)
6%, 8%% 3Zkel ZZk 5.88, 5.89¢F 597, 6.10 Fe=E nmyzg EE
A7kl Ebgel weh wEO] pll Frbeke fAK ATE By

ol mudet Wzt 4ZEd AES Hi e 2 dAFelAMe
©

WYz BT 6% AT MY Qwe pHE Zm 9] WEd %
WS veon], uex AlpEe Que Wt ol AL 9=
% get.
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[Table 2] pH of bread dough using Gynura procumbens powder

Samples PH
CON 5.60+0.01Y%
G-3 5.56+0.01¢
G-6 5.85+0.01%
G-9 5.66+0.02"
G-12 5.58+0.02°

F-value 146.074™"

T X0,001.
DAll values are mean+SD.
YMean+SD with different superscript within a column are significantly different

(p<0.05) by Duncan's multiple range test.

5385
5.8
5.7%
5.7
5.65
5.6
5.55
55
5.45%
5.4
5.35
CON G-3 G-6

[Fig. 1] pH of bread dough using Gynura procumbens powder.

pH

G-9 G-12
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Z Buz} 59.07mLE 7HE = 90&A o= thxT Hi=Ee 7
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Bah 399 6%7F 20.73~21.17mLE 7FF =gtom 15084 0=
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[Table 3] Changes in volume of bread dough using

procumbens powder during fermentation

Gynura

Fermentation Starter(%)

—time

(hr) CON G-3 G-6 G-9 G-12

F-value

19.70+0.26' . . . .
0 o 19.83+0.29° 19.83+0.29° 1977+0.40° 19.87+0.23

b -
30 425020.50% 45 174029 42.07+0.12°° 39.13+0.23° 38.83+0.29°°

1st
Fermen

—tation b
60 783£0.76" 56604036 56.80+0.35C 59.07+0.12* 57.03+0.45""

90 ©01.33F£0.58" ¢4 171029" 59.60+0.53" 57.87+0.23F 53.87+0.23%

EEE

147

100.162°""

14.563"""

158.071°""

a ab ab be )
ond 120 21.17%0.29 20.90%0.17 20.73%0.31 20.33;0.58 20.00+0.00°

Fermen

—tation a
150 00-77£0.25% 66 1710.29°* 58.50+0.50" 54.80+0.35C 51.27+0.46%

5.948™""

329.418"""

*

F-value 4,910.607""" 13,132.126""" 7,455.359""" 8,203.443""" 8,402.303"""

™t p0.001.

YAll values are mean=+SD.

IMean+SD with different superscript are significantly different (p<0.05) by

Duncan’s multiple range test. *“Means Duncan's multiple range test for different

addition(row).  “IMeans  Duncan’s multiple range test for fermentation

time(column).
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[Fig. 2] Changes in volume of bread dough using Gynura

procumbens powder during fermentation.

3) BYE B A% W3] 14 E F p

s
A
o
it
1)

™

o

e

Z Baro] Frlge] wE AW wEo waAge] wE pH 57

d

1i} e 5 AW W=l pH =4 Ad, Wex 2T 12% et
3% A7 FelA 547, 5469 gom foF Aolrh §l3lem(p<0.001),
6% 7oA 5.399] #e HAAL, tE2F(CON)2F 9%M+= 5.29%=
UEtdiol pHZEol mlulsHAl Yotz Z2HE YEhfdal, Az Atelel ft
olet AolE HAH(p<0.05).

12 FaE o Fof AW wrEe] pHe Pex 2o A7kl &
S5 pHE J7bshalth. AAT(2016)9 AZFRLY S A7k Awo]
FEEL 1A 21 A% pHSHERRE HRd, 1%, 2%, 3%7F 44
5.61, 5.46, 5.57, 5552 WEa¥ H7lE Atelo] wlulsA| fojet 7ol

b A90mM(p<0.01), ATl FAL4E pHAt FHE RAT BT

B\

¢
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[Table 4] pH of bread dough using Gynura procumbens powder

after 1st fermentation

Samples PH
CON 5.29+0.02V?
G-3 5.46+0.05°
G-6 5.39+0.01°
G-9 5.29+0.01¢
G-12 5.47+0.02°

F-value 31.6057"

" 0.001.
YAll values are mean=SD.
YMean+SD with different superscript within a column are significantly different

(p<0.05) by Duncan's multiple range test.

545
54
535
5.3
5.25
5.2
5.15
CON G-3 G-6 G-9 G-12

[Fig. 3] pH of bread dough using Gynura procumbens powder after

pH

1st fermentation.
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doH, Hdx Y Hrigo]l FUNtel wet 3~9% HrbtelAe #94
Zpol7h YA 3t 12% H7FtelAE 502.67g9] #HoE {oHo
2 Z7kte 23E Y ATH(p<0.05).

H1(Volume)= WEF(CON)OJA 1778.33mL Fo2 7}1} 2 s
Uetiglon Pdx FTIRtel o foHor Hurl Hadchs AFE
HrH(p<0.05).
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[Table 5] Weight, volume, specific volume and baking loss of bread

using Gynura procumbens powder

Specific Baking Loss

Samples Weight(g) Volume(mL) volume(mL/g) %)
(o]

CON 492.67+3.06"2  1778.33+58.94% 3.61+0.101Y2% 8.77+0.57122

G-3 488.00+3.46"  1725.67+53.58% 3.54+0.08" 9.63+0.64°
G-6 490.00+5.00° 1623.67+71.04° 3.31+0.11° 9.26+0.93"
G-9 493.33+5.77° 1324.67+50.21° 2.68+0.07° 8.64+1.07°
G-12 502.67+4.62° 1013.33+53.87¢ 2.02+0.10¢ 6.92+0.85"
F-value 4.719" 91.670"" 156.930""" 4.707"
" 0.001.

YAll values are mean=SD.
YMean+SD with different superscript within a column are significantly different

(p<0.05) by Duncan's multiple range test.
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S 1000
B4
200
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[Fig. 4] Volume of bread dough using Gynura procumbens powder.
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[Fig. 5] Specific volume of bread dough wusing Gynura

procumbens powder.
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[Fig. 6] Baking loss of bread dough using Gynura procumbens

Baking Loss(%)
By o1} o0

)

powder.

5 A% A% & pH 54 2+

Uz Bael Al wmE Awel 4% F pH 54 FUE Table



A% F pHE BEx B9 12% H7F7F 5932 7P =% 3%
5.762 7Hd Wekoew, 6% HA7MRHE HA pHZF S7FSHA
AATHp<0.05). HLdx EEO 7ol
S7tde5 pHZE S7Fokth. ol HAE(2018)9 HEEE HUet
mywrol FAEA W RN AT WS 44 0%, 1%,
3%, 5%E 3Sto] AR 0YAlel= 5.8, 5.7, 5.6, 569 ZFS UEHL
39Fof= 57, 5.5, 5.5, 5.69 I Ueon HUx
At didj o] AxE UEdigloy 1 Zpols A yErA ketth
olgjgt A= 7O HUFF= ATIAVE glen, o|AE9 FFAL
pH4.70] Ztfolw 7tAE H{SH= 32 5.0~5.57F 7P Ag Zol7]
wo=z AZtE

—

[Table 6] pH of bread using Gynura procumbens powder during

storage
Samples PH (%)
CON 5.78+0.01?
G-3 5.76+0.01°
G-6 5.88+0.01°
G-9 5.90+0.01°
G-12 5.93+0.04°
F-value 477477
" P0.001.

DAIl values are mean=SD.
YMean+SD  with different superscript are significantly  different (p<0.05) by
Duncan's multiple range test. **Means Duncan's multiple range test for different

addition(row). A “Means Duncan's multiple range test for storage time(column).
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[Fig. 7] pH of bread using Gynura procumbens powder during

pH

~

storage.
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o )
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[Fig. 8] Shape and cross section image of bread using Gynura

procumbens powder.
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7) A Mz 54 At

Pex Edo| M2 AW YWH(Crumb)el ME 3% ZIH= Table 7,
Fig. 99 Zt} o] ML= Hrylsts 240 Efstal §
ol FF % a8a w=e] pH 3 dE
U2 BTIE Qulstal +gho]l 245 WAl WESE olEth agtd AM:
S YEH, +3ko] 245 S24s YEL MR o] 245 54
& Ut bgk2 FAle YEhiH, +3ko] Al
—grol AR e e Bdx 2ol o

=
(WAE)ZEe h2F(CON)ZF 72.902 7§ =9ty

dx 2% 129 A
ZhellAl 36.80% HE wetew, Wdx Y AUl Skl wet L

fol frodeor Haste Ay YEHTHp<0.05). ol ¥Ex Y
Sfre] Alo] Lk #AaAA ofFdAle 23 Hih
AAEE YEE agte] ¢ tixTolA -0.409 goer P H2
ANE HAeW 3%~12% H7MtelMe -0.23~1.779] ez Wdx
= Hd7hge] wel fojHer Frksts 2HE UERATH(p<0.05).
FAEE Yells bE2 6% H7HF 20272 TP ¥R dizTt
11.3302 7P wiekor, Alg Atolof fofgt Apol7k AATH(p<0.05).
k) wdo] kel wE AW Crumbe] MEE 7Rl

M 54 23 Table 8,
Fig. 103 Zv. gdx 2% H7igel e AWe LA:)g> Hix
TF7F 72377 VMY w2 e YEUeH, 3%~12% HUMelME

sk A3} e Th(p<0.05).
suro] Holge] wE AW Crustd] Amb H7leol

CRE]
ZHASE o, b F7HekAon Lake Zastgnt.

ol=
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[Table 7] Hunter’s color value of bread using Gynura procumbens

powder(crumb)

Samples L a b
CON 72.90+2.65"2 -0.40+0.10° 11.33+0.67¢
G-3 55.73+2.51° ~0.23+0.06¢ 19.1740.90%
G-6 48.17+3.71¢ 0.53+0.21¢ 20.27+1.36°
G-9 40.43+0.95¢ 1.50+0.17° 19.2740.21%
G-12 36.80+1.11¢ 1.77+0.06° 18.57+0.25"

F-value 105.568™" 80.796 " 61.560""

" 0.001.

VAIl values are mean=+SD.
YMean+SD with different superscript within a column are significantly different

(p<0.05) by Duncan's multiple range test.
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[Fig. 9] Hunter’s color value of bread using Gynura procumbens

powder(crumb).
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[Table 8] Hunter’s color value of bread using Gynura procumbens

powder(crust)

Samples L a b
CON 73.77+0.59% 1.00+0.00° 14.57+0.31°
G-3 44.90+0.61° 4.20+0.26¢ 20.77+0.64°
G-6 46.03+0.65° 2.03+0.06° 18.90+0.20"
G-9 44.00+0.20° 2.70+0.10¢ 20.63+0.25°
G-12 40.20+0.30¢ 18.80+0.15° 18.57+0.78"

F-value 2,186.043""" 202.859™"" 77.268""

" P0.001.

YAll values are mean=SD.
YMean+SD with different superscript within a column are significantly different

(p<0.05) by Duncan's multiple range test.
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[Fig. 10] Hunter’s color value of bread using Gynura procumbens

powder(crust).
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8) AW A7 F =4 ¥st

Bdz B2 A/l me Aol B4 Wsle 24T Zilt Table

9, Fig. 11~159} £t}

74T (Hardness)= HEF(CON)oA 0.66kge] o=z 7P oo,
3%, 6%, 9% w2 w2 = YUEHOH 12% H7HIA 1.40kgo=
Vg w2 AYE deilen Fx7F w4 ded olfe, ¥Ex 2
A7hgel wE AW W2 Hurb Ako] ¥ md A=
AE 9 Hdx 2o HUKEE Table 10, Fig. 169
FEAF] B2 6%, 9% 7 oWt AAE Aoz ArdEn.

&4 (Springiness) ] ¢, WE2FF 3% H7OlA 0952 7HF
T2 @ol YERER, 9%, 12% H7belA 0.939 gem JPE WA
UEsth Ao gelde wdx BEY WUigel soldaR® 3%E

Agldt Ameld wolE A% meor], Az 7] foF ol

olo
a)
o

Cohesiveness)Z TiZFoA 0.779 Zteoez 714 =& ZAy
e, 9% H7F7F 0.709] oz 7B Je AE yehfglom,
Az Zhofl f-2l3t zfol7t dAtH(p<0.05).

i

o2 wew, 12% H7RelA 1012 7P =okth Al
ki

AR PPz Buo Piwel F4U4E AAHL Flte AT
Bgom, 271o] Az bl §ol5 Zol7h ekt

314 (Chewiness)S Wx247F 0.482 7P @& Zhe Uehdlon,
3~12% ZA7FEolA 0.52~0.949] o=z HA Zrlete AnES VeRdrh
Aol e Wdx Y HUbo] Wordss, AL FUlehe

- 1 o= = 27T = H A o

AL By, 247 AR ] £8 Hol7t egrh(p<0.05)
gwel A WsE AW £ AW, YAz Bwe Al wet

Azsh AE4 2 WAel Bk AL Byn, WAz BU 10%

olje] A7Hs wSAQ] mIE Ak AL HskE oled a7
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A sQEadel  Awel  EFASHel wA: 9P @
QLT 2006914  SPTEAS AR AW FERE
FaZo] Hglov] LPTENAY Hrlge] LoldsE, AmY ZF7iEo]
ghtshA et &QMEA] SR mgele] Al gHA IS
MAGT BUg Choi $(115)9] d7anet fA 4TS Bt
& Han S(116)2 SR Z71Ze] gol 4% A e
ARels P AMEAY, 200609 AEA rTEd 29 @48
Zrletel AHee] A7pt w5E AAAZTE Husel, #77o
SEAF gaZo] ustom 5%9 10% AN Amo] FaZol
W dehd £ 97 AmetE SR A4S Hel A Az
=43 we] b} WHE WAV 8L FAT 4 At

[Table 9] Changes in texture characteristics of bread using Gynura

procumbens powder

Storage CON G-3 G-6 G-9 G-12 F-value

Hardness

ko) 0.66+0.02"? 0.76+0.03¢ 0.90+0.03° 1.23+0.06° 1.40+0.06" 295.429"""
g

ab .
Springiness  0.95+0.01* 0.95+0.01% 994X0.01 0 9310.02¢ 0.93+0.01% 2,957

Cohesive— . . . .
0.77+£0.03* 0.73£0.02° 0.71+0.03> 0.70%£0.02° 0.72+£0.04°> 5.525

—NESS

*

Gumminess  0.5140.02° 0.55+0.02¢ 0.63£0.02° 0.86+0.05° 1.01£0.02* 299.720"

*

Chewiness  0.48+0.02° 0.52+0.02¢ 0.60+0.02° 0.79+0.06" 0.94+0.02* 183.666

7T 20.001.

DAll values are mean=SD.

IMean+SD  with different superscript are significantly different (p<0.05) by
Duncan’s multiple range test. *“Means Duncan's multiple range test for different

addition(row).
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[Fig. 11] Changes in hardness of bread using Gynura procumbens
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[Fig. 12] Changes in springness of bread using Gynura

Springiness

W

N

procumbens powder.
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[Fig. 13] Changes in cohesiveness of bread using Gynura

procumbens powder.
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[Fig. 14] Changes in gumminess of bread using Gynura

Gumminess
I

N

procumbens powder.

_37_



Chewiness
o]
o

'y

)

0.8
0.
Q.
CON G-3 G-86 G-9 G-12

o]

[Fig. 15] Changes in chewiness of bread using Gynura procumbens

powder.

o @bl wE Aol Sugw 24 AT Table 10,

2
A e 54 2, dx 2T 6% WHOlA 40739 ghom
o SEAFS Yuon, 3%, 129% F7EolAE 39.37, 39.3002
o A hort Wz Hubo] Hrlafo] ZypslaR 1292 A9l
6%t 9% FEFFO] E2 OB Hol 10% el YEx BUg
AHESHE o] L3t JFS F= AR Bt
13 €1(2013)9] Az BES

n..l

qupe] FUSAoIME A7l
Fete Ro® uehgon, ol

Ve Aol % &
AT Aok HENFA Noldg FFS F7l] WE 2B w4l
Zofat
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[Table 10] Changes in Moisture content of bread using Gynura

procumbens powder

Samples Moisture
CON 39.63+0.12D%2
G-3 39.37+0.86°
G-6 40.73+0.31°
G-9 40.53+0.15"
G-12 39.30+0.44°

F-value 6.384""

" P0.001.
YAll values are mean=SD.
YMean®SD with different superscript within a column are significantly different

(p<0.05) by Duncan's multiple range test.

41

405
40
2835
3
38.5
CON G-3 G-6 -9 G-iz2

38
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©

[Fig. 16] Changes in Moisture content of bread using Gynura

procumbens powder.
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10) ¥ #H=3d=F =4 A7 (Total Phenolics)

ez B9 T mHedd 54 2 Table 113 Zoh & &9t
= FYx Y 12% HA7FFelA 2.824£0.02mg/mL= Vet ZPE @2
=S o, 1 2L 9% H7FtolA 2.27+0.02mg/mL, 6% A
T= £0.0lmg/mL, 7 A2 3% H7FolA 1.70 £0.03mg/mL
zTo] & = 9FF 1.2340.02mg/mLETH =& 7S Hyr)
ot AME FTodl & Wl HEx 2Y WMol M=
ZFol fFoHoer Frtstke Al=m UEWHHH(p<0.05). °l=
Aol 24 404 F mleEdEe] 0%,

u) oy
=)
HI‘
o

(2015)9] ¢4 2d= 7 2l
5%, 10%, 15%°1A Z+ZF 9.10£0.00, 33.67%0.00, 40.37%0.00,
64.67£0.009] = YEUH, H7ldo] F7tdsE HEdEol Fodoe
= S7lote fARE 205 Hlth

r°l‘

[Table 11] Total Phenolics of the bread prepared with Gynura

procumbens powder(mg/mL)

CON G-3 G-6 G-9 G-12 F-value p-value
bl
1232002 1709037 20420010 2272002 2.80:003 21938047 LI4SASEA

DAIl values are mean+SD (n=4)
2)Mean =+SD with different superscript within a column are significantly different

(P<0.05) by Ducan’s multiple range 4est
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[Fig. 17] Total Phenolics of the bread prepared with Gynura

procumbens powder.
11) DPPH #d& £A%

H WA QFY3E free radicalZ2# ot dA A2 HE F4iet E4eo

AZ-Foss SFotet ®o] ol&%+= DPPH ¥ ©|&s5t9lx DPPH
free radical &7 S4HL Fa2FAAE SAL 5 = PHOE DPPH
o £ =dEde oE f7IdH Ay Addste] ke RtEs T
ol SHirel gdo] e BT wuW gddEo]l AAEe] Fe AF
Aol Hot, Wex B Mgt Aol wigtH|gol wE DPPH radical
AAAHES AR ATt Table 129 Zth 99z BE2S H7gE Ao

DPPH radical &AE42 Fdx 7t wtgt zpol& Ueligleh. dix+
o= 5739 W2 7 Uyt Hdd9x 2T 3~12% H7brlA=
7ol Z7igto]| weh 37.61~66.722 foFog ZUlete AYE H

olglgt AW ZFIdE wl PYxO DPPH radical &4 24
Kol

S
Uehfel 7154 AEoze d3te ¥ 4
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[Table 12] DPPH radical scavenging activity of the bread prepared

with Gynura procumbens powder

CON G-3 G-6 G-9 G-12 F-value pvalue

37.61£2.9 39.55+1. 50.63+£3.8 66.72+0.8 210.13666 1.3347E
2b1)2) 5d e 95

5.£3.12° 44¢ 5 -09

DAIl values are mean+SD (n=4)
2)Mean =+SD with different superscript within a column are significantly different

(p<0.05) by Ducan’s multiple range 4est

80
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DPPH radical scavenging ability(%)

[Fig. 18] DPPH radical scavenging activity of the bread prepared

with Gynura procumbens powder.

Az BUS MUkt Aol WeAA =4 A= Table 13, Fig.
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Uelgon g% 6%, 9% AL} 12.60%. 11.93%, 9.27%°] ZHe
UER I, Alm Afolef] fofgt Ato]7b QI3ItH(p<0.05).

dHx w2Eol 3% HUbE AW Mol HZAAE AME K]
izl 334 FF vzl AR wohE

F(Flavor)2l 7% 3% H7F7F 12.60%9 ez 7P Hdi,
x17t 12.47%, 6% F7FE7F 11.00%9 e dEled  12%
A7V7F 10.27%= 7P 92 e UEiliglen, Am Tte foldt
Zpol7F AT

dH(Taste)2 3% HA7F7F 13.00%9 Fo=w 7FF &=ty tix471
12.20%, 6% Z7F7F 10.6%, 9% H7FE7F 8.87%° #Ho= 7V W
ANE YL, Al ZHel foRt ozt lleE & 4 3

2]d (Appearance)®] AL UExF7t 13.27%= P Bgkow, 11
ool 3%, 6%, 9%, 12%7} Z+Zt 12.33%, 10.73%, 8.60%, 8.20%9]
go=z uyegon, A= Iho] FoJRt ozt itk Hdx &
A7rob2] o2 "2 32 A 6)AWe o 9 mNTx A9
Fig. 8& #astels =, F97 7 7] e ES
12% H7F Aliof o} =2 AREE 942 Aor +

A (Texture)S WEF, 3%, 6%, 9%, 12%7} ZZF 12.33%,
12.20%, 10.20%, 9.27%, 9.00%°] =S uUedon, wdx B
A7vgo]l S7MdrE Wolxle ARE UL Alm Thel {3k Atelrt
AT

AAAA  ASE(Overall Preference)® #ASL HEx BT 3%
A7V 12.60%2 7PF =orow 1 theoz tiRUb 12.47%, 6%
H7F7F 11.00%, 12% H7FE7F 9.33% 9] #ez 7P Ion A=
el fofjt 2polE H it

A& (Color), F(Flavor), DH(Taste)dt AAHe AT Z(Overall
Preference) &=olA 3% HA7btel A= 7P =%kew 12%
7MY ALErE PE RS 9 & Stk & wEx EYY

o

kol 309 A A, g % FEA Y B HEEES

fol

’



AR AsEeldE Boeh. 13 3% Abreh AT Al 2
Aol7k Qloleh. WhEel, 120 H7HSH Aol RE B we HoES

A9t

[Table 13] Sensory evaluation of bread using Gynura procumbens

powder
Start Overall
arter Color Flavor Taste Appearance Texture
(%) preference

CON 12.60+£2.53°  12.47+220% 1220+2.60° 13274225  12.33+247°  12.47+2.33°

G-3 12.67£1.40° 12.60+1.72* 13.00x1.31* 12.33+£1.80* 12.20£1.82* 12.60+2.03"

G-6 11.93+2.37° 11.0041.31* 10.60+1.88" 10.73+1.98" 10.20+£1.26"° 11.00+1.46™

G-9 9.27+1.67° 10.33+1.95  8.87+245  8.60+1.72¢ 9.27+1.49*  9.53+2.07*

G-12 9934291 10274279 9.93+2.25*  820+1.97°  9.00+2.51° 9.33+2.50°

F-value 7.3917"" 4562""" 9.158™" 19.540""" 9.673°"" 8.152"""

" 0.001.
PAll values are mean=+SD.
“Mean®SD with different superscript within a column are significantly different

(p<0.05) by Duncan's multiple range test.
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[Fig. 19] Sensory evaluation of bread using Gynura procumbens

powder.
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12% H7FE7F 7P w@otem, A& 7] fojgt xolg Ktk #Y
EAES 3% HAME PE BYL 129 FbF P 9L @e
UERglen], Alm Zrell folgt 2to]7h Slgint.

FEx 22 A7l wE Ao 74, Fuet HeF, =7

=
£dEe s FEE Hoke W AVl StEss Ry, HlEA,
#7] 2488 sty FAE Sk
FEx 2T A7F Ao o 9 uATRE wEe 2y, WEx
Hop  Hrlge] LolusE  Hml olx|Wa  MARS  o]=olz|n
ZF e

A
HETFAA 12% H7HR ZeE W2 glhol
L) gt S 2 a(HAE)gho] Eotx]+= 2
b(FME)G> 6% H7H+e  Fol mwe Eom dixarh die
oo, Alg Zrel folgt ztelzt QISlvh b(FH )k
20,772 V% w=kA diRTe] o]l 14572 P
Afolo] FoJgt ato]E HATH(p<0.05).
ez BT A7 AY AF F BN Axe dEA7E 0.66
kgo= 7P RdN, Hrbgo] SUtdas Ak S7ksklH.
gEdes S A9, gz, 3% H7FelA 095 P =
Uebd T, 9%, 12% 7oA 0.932 713 Uity Aol Ao
Hdx 2Eo kel $UMESE 3%E AN ARoA WopA=
Rom, Alg o] {oJjt ApolE HiTh
oHde A tixTolA 0779 gez P w=ew, 9% H
= Zboll o3t Zpol7t AlEH(p<0.05).
AT Hdel A 2447 dixAolA 0.50, 0.489] kol 71
| Uehta, Areb mpivix = Hrbel FUkehHA =2 g9

Aol 249 WeE 4Am 2 2y, Wdx 2 H7FEel wrebA



A=, AT HEAel Fste AFe Haw
oo H7He sk Qo] wAE Gtk A el
Wz BE A7t AW SEEFS ST AW 6%, 9% ATl
¥ y
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ABSTRACT

Quality Characteristics of bread with Gynura

procumbens powder

Shin Yoo—Jin
Major in Food Service Management

Dept. of Hotel, Tourism and
Restauurant Management
Graduate School of Business

Administration

Hansung University

In this research, we researched the quality characteristics of
read with added ‘Gynura procumbens’ powder. It is a medicinal plant
that can be used as a supplement to habitat in Southeast Asia. It has
been used for a long time as a treatment for fever, detoxification,
analgesia and antioxidation, in Korea, it was generally used medicinal.
The following experiment was conducted to find out whether it could
be applied as a functional food using ‘Gynura procumbens’.

The ‘Gynura procumbens’ powder were prepared by varying the
amounts of 0, 3, 6, 9 and 12% of product. The pH of the bread
increased slightly overall. The weight of loaf bread added with

‘Gynura procumbens’ powder increased meaningfully, and volume,
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specific volume, and baking loss rate decreased as opposed to weight.
Appearance and microstructure were increased as the amount of
powder added, the color became thicker, the volume became smaller,
and the porosity was not constant. L(whiteness) value decreased,
a(redness) value increased, and b(yellowness) value also increased,
but it was insignificant. The hardness, stickiness and chewiness of
the bread increased significantly while the elasticity and cohesiveness
were  significantly  decreased. Moisture content was  significantly
increased as the amount of powder added. The higher the amount of
‘Gynura procumbens’ powder, the higher total phenol content, DPPH
radical scavenging ability than the control, indicating higher antioxidant
activity.  Sensory evaluation showed that the color, flavor, taste,
appearance, texture and overall preference were lowered with
increasing the amount of ‘Gynura procumbens’ powder added. 3%
poweder added of them showed the highest preference, there was no
difference.

These results suggest that the bread with added ‘Gynura
procumbens’ powder is improved in shelf stability and antioxidant

properties and can be used as various functional health food.

[Key words] Gynura procumbens, Gynura procumbens powder, Bread,

Quality characteristics, Antioxidant properties, Sensory evaluation.
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