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(o], 2013). ol=fgt FFom A9 o] v glom, ZHHSH 714
ojuf AALE o= AFEEC]l EX glow Al 9 AR AHel AEE
ST Q= FAlolet(el&Al. 2013). Al ﬁ]“‘é}-u‘j? =l 11—7; ‘ﬂl

(muffin)2 FH=Q! 7t &

F7PE oA E RES] Suet AFRES] 7129 @@5}‘:}(560 E, O
212, 2009).

719k A5 v AbR] 9] HEfIol| A Akt 245(Orostachys 'aponicus)g H}

i

Sl olak Belsl Al BURI AZols BEARLE B, R F
59 55 odolE Ao glor] GAL A ASS BHOR ol
SHe ofg AlZolrhAAY, eds), AMe, xa ded, AR, 494,
SLA. 2018). FZE B0l eFFeol #Rb At EUA oREls
kaempferol, quercetin, campesterol, hydroxybenzoic acid, gallic acid 53 &
< Y A2 oF Aokl lo] datet, I, I FES, SN
Sof thore AaBgel AokR FHA AR5 AE0] Aeelr] Aw
/—\1

Zo|tH(Choi S, Y, 2008).
olof B ApoAE o5 B HH|ES thofst
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A 2 F A9 olEA HiF

Al 1A ool Bt 1

5-2(Wa-song, Orostachys japonicus A. Berger)< 2H 7]2tA5
Aut A2 AHe] vhel flofl A=t Sl EW-F¥H(Crassulaceae) @] o2 sfo]
AERE Y2 Aol X HE 9 RYer E7E Sl FH7IE ARy
=, 7125 f1ollA At Bgo] AuR Slojy £& WobA Syt
M o5 T HHE olgtl EYu (A E2011). k52 J2FE RIte
Hog 7Hy, F71o digh HagS stH, 24
Hom (A= 2011), HIES AlEE2 E7
A BgR FAAE Qla, AEA W A A
AESHE T, 2016). HIES A& dH = A<= (mesophyll
5o FRAGAESS B35t S0 A-Sdeh(HUAL, 1996).
QF52 HE9E <S5 (Crassulcease Orostachys) A2 HHESo= YA
oF 7&o] EExH, f2utetolA= HF91E(Orostachys japonicus A.Berger),
S HF91£&(Orostachys  malacophyllus,Fisch), o] B}9]<(Orostachys
sikokianus,Ohwi) 12]31 ASHFS]E  (Orostachys iwarenge, MakinoU.
Hara) 4Fo] st 9tk (153], 2013).
oFE2 Aulel EQFY] AR E= 719F AE Tl AShE CAM AEEA
= 58] tids] et E4o] Art(HHA. 2016). Wd-Higt
Aol L, AR 0] G EoF o wheh FEiA Q] |
Uebdeh (o]ell 5,2001; AdY & H71E, 2005). 52 do| v
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g WES w3 olrh(Kim, 2013). AHH-GAo] we Fotr] wiEel| EY
o] |7} Hukgl oA Ao 7H55HH(Shin, 1994).
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otEo] duty FRL FREFHF0|(48.5%)0] Wol AA|stH, UMAE B
SHE(38.2%), ‘THF(15.8%), ‘ZHH(13.2%), ‘FLF(12.%) So=2 T4
Hol IHCEdThd. 2016). 1=al ofEe IRulw(AD, Fw(Ca)’, Fd
(Cw’, EFe), ZEEK), "Iv&sMg), FHMn), HYEFNa), AP,
ofd(Zn) T F7IES FRot low, 11 FolAN FEeN ZEY TF
o] oA, 2016). 52 F 1789 ofmikitog FAEo] i FF
gAH(glutamic acid)o] o™, 1 Q]9 ‘ofAmtE EAM(aspartic acid)’ ¥ “FAl
(leucine)’, ‘&2hd(alanine)’, ¥ (valine)’, “E]24l(tyrosine)’ 522 +4 =
of AetHHE. 2016). <kFol fFYFE =FIAA(glucose), FIAELA
(sucrose)”t FH FElgdolH ZEE @ A(fructose), ZHE QA (galactose), &
E QA (maltose) 2 A= th(HA G5, 2006).

80C 7% 9o EL 351 g/100g, AHHS 420 g/100g, 3)E-E 20.40
g/100g, =L 1201 ¢g/100gez2 SAEHUL 71 e Z4F
3369.69 mg/100g, Z& 4629.80 mg/100g, A 17.65 mg/100g,91 1011.46
mg/100g, HE& 147.66 mg/100g, ut1Y% 1427.41mg/100g o= 4=
UTH (WP 5E/79199.2019).

ot
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Az Aol A TSt AL 37 B okEFEE AHF
T fFARRE FHE HoEoh(e]d A 91, 2017). 19 AF
1A Aojet A FEet EFEES ATHA 9 A

A zo] MO T Hg G A

N
(@]
S
1z
Rl
rio

ok A7t A= FAEAN FEE9 7154 B dFEHAL &7
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2 o5 Aol 0~10%=2 7S &
w0 232 Skl oy bl A 9 AEo) [ a 9@ b glo] &
25ttt 0% COJ ofehE F5=9 total phenolic content(TPC)9} total
flavonoid content(TFC)+= Zt7} 29.39 pg/mgdt 6.85 ng/ mgellow, 2}
& A7FFol S7HEa5E TPCF TFC= 57 oflal d4tsl @M= FA
F 7ol qdtt. RAW 264.7 AlZES] NO AAAZFS 0~10% COJ &2 &

Bo| Arlefo] Zrladae 7Aastgon, 10% COJ 2E2L 250 ug/ mL
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FEZ Hrbetde o NO A% LPSTE AHajet wHEoh 1.28) ZrAstrh.
10% COJ ogts FE22 125 pg/ mL F==2 A7kt A=Fo] A 54
Fo 43.83%2 A 2T EGCG0.1 mM) F7HEet GARE S4S

Efigitt. A2 ow COJ= H4tel, 95 H FHTF 84 59 tU?
TS Ul oFE2 %
maEt (HEY 97, 2018).
oFE Hrto] mE Aol FHEA Wt Aol & 4 FEE2 A
WAL AR EE =20 goll disiA A2 50%, 100%E H7Fer Axp AW

pHe} 4t W59 pH A% tix277F 5472 YetdSle
A7V 242 5.67, 5.68& YEUo] &% dFEE 7kl o6 FH
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€ =749 47154 SAl At MAxA=

O:

st

o

o

ng

i

i

i
BomE 1o

o Aol UpehbA] gigrom W wrEe] WMasS AstAIA SATHAHE,
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Lok 94 322 W S0t MRS E gz v tha dastd
Ou, §917el Aol ekt GHITHAME, 2011). % WES] A o
5 94 222 ol FAL4E, LEAD)T bIHAND)L st
AL, 2t @ADL 27} FAHGHE, 2011, % I% 22 A
o] Ak (hardnes)s 9 A% FEB /ML el M) ka7
ASHEOU §o4el Aol U] QITHRIME, 2011). ok 94 5%
2 A7} Ao AeAe o 6l A, 247 4UAS o 24 222 4
Aot Bzl tha gastaol, FUA NEEE dETe 2 Aolg ot
B GROlTHAME, 2011). o 94 32 A7 AWl Axgels
el gEe ok 94 F22 Avll o8l Fvtgen, Artel 71
942 Z7lelAn (AHE, 2011, ogo] X PS5 AT e Wl
g AEe] okt A AL 2 AEAS Tefste] ARIIEAE Az
zAR7} ' Aow AZE, ol B volATY A7t HeT e



Al 2 4w #t o]EH w7

D) o] g9

At F&, WA 5 AYe 2AE 7 Zo] woy = Wy
O|AE AMERERER 1 7]EE 7ML Qlrh (o]FE 92, 2002).
ﬂrlﬁ} W2 QIR FAAG olARE A AFEHUS z7)dd= A=
o] oY Ao Z1 23tsto] REEol= AL glou, AlE7|so] WHS
aeA Aol 2A4Fe] mpAtet wWo] whEolHTHIEES. 2012). TAH
HE3LE7] ARG ZAoRE BUAA o]Rof, A9 Wi watE SR
7|SAEFORA o]fEE AZ|7L Hlow, o]F HMEHOR R HEHY
71&2 e o A7)0l AR THESHS.
A, A, F3of Fo] fHel Aoy
SR W sHA = glek(e] g4, 2000).
-2 FAelA dFoR muolg= Tol= 170340 A3 AZS wel
+ FHMoofin) 02 #7] HgloH, o] Toli= g Zgiolg HEYri:=
%9 Moufflet oA = =AU (HEA, 2012).
SeuEto A= 1990t 2ute] oj22] wmof tigh ATt AIFE =T
AFz7] de A7tk A= o] wE FAEALS F2 HSL
200634 RH wA Ax 2719 HA3} A7t AEESG
< o]ge wHo] ASHEGE oflet g HFoll tig A7t o] FoiA
Ttk (A9 9 2, 2011).
Wy 47bE, A, AR, HEH, 9§, HolHntey 5& £gct]
THA TE= Alo]Zolth F=ole oA 25 HERR
oh. B Aol FAlolAs g Ado] gl HH FEEI
AXL, ofREE0 YER TL FFof 2ZE opyf, 1Y 5o uf
25 7% Ax Sith #HE 9o AR 9HE 294 2R
o o HEY S e Henh ("R 93, 2007). #HE-S IHHESH B

At 223} AEe o o

o

=
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g2 Azol d7iste SRl wret gto] Zebd ofz] FEje] tro] A%t
3 Az, 2 zvd, s, S92 E, 232
HH, ol HF 1 FT/e HYsttH(Ahn & Yuh 2004). E3E, gluten 3
ol 2A e B @dernz AEe vdst s 4 A= e AY

1 9JtH(Han2012).
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Bk, 18, o, g9 T WAEERGESE TEEC] FUHEA Al o]
£ AU & oYzt ofolEolAE F7tEl ARlFer 2 EAZF HA 9
of (AR, 2008). wEbA AE G S Al s 2z A 227
e 7H AFEe] "ol Eotal, o A Ade Fo olEd Tls
4 AFY "0l A5 Hol BHlud FASH AAX= dA=el dit A
ol F7kstal Aot (g, 1991)

AZFE A2 Hofolgte ©o] gk @Al e &5 $&°] =ot
AA A7l tigh Aol EotA e =] ATAE Zob M= Zt
T A7 2A " A= EEs] o]FolAL lem(Sung NJ €5,
2010), HHE2 F=o] tEHL ot AELeR Foi7t st AlEA 27}
golste] 2R o=t ml% E2 Holrth (Lee, E.H. 2003).
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(25 2012). 39S A7t MREeIAE B3 Arle Do £ mu
7}
BA

|4 DPPH radical iﬂ%% = ANl $7F €55 el wore

ofy
I
>
N
4>
;O

>
43
A
e
o
s
il
2
i)
s,
lo
ku
i
ri
it
Ko

2013), 1E7PT% = M DMOﬂ 1% Diﬂdfﬂ TPA &4 A= FAL+ HIE
.]

ol 1}01% %i%t}(fﬂi 2014). #H2 %ﬂi*éi 3115_7]-—?— 4% 7
A Mg A e feFer ks oy o ArHlAE
OJA Q1 Zpol7k WrepA] okSIth(F5E 2014). Mo $YAL BE Aw 7F
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o 2149l Apol7k Gigleh. Mpe] AAT WAL HEAZ4% A7HFAA
SAoR Frtgout fol2el Aol YoltkFEEd 2014). Mue] s
A

AR S Y, 2AZ, VSke HIEZLE 4% HUHAIA TP =2 A
47F vebgtar Wye] F(Flavorn) HIEZFE 2% A7FEAA 7P =2 4
7b Yetgth (354 2014)

Aot 282 H7eE W1 A4 At 22 0, 1, 3, 5 7%E #H7tet
of MEZ Axsty, 11 FEEALS ZAFAHER 2016). HHEL| Fujet

al
=o] W H[EAZ 77 Jickel H7F Wy Hls| ¥ E8toH, S Al
oUth MEol pHE 7Ntk £ Fr7hdo] Boldse=
Stlow, LB =S 26.83~30.86% W= vt B Hrisko] F7}
E foHoz TASIAtHpl0D(EZ 2016). W] M= sfcte]
A7vgol F7hetel et = (Libet FAE(bghe dastaon, AA
FAtH(EF] A 2016). Texture= 7itH] 2E-g Arid4=
, &84, A, #4880l FrFskl e, DPPH radical /\7% 2 7
=4 UE Ao 22 H7bgol Words Z4
Hlo fodo= F7kcke AaFE HAtH(p<0.0D)(EFe1zl 2016). 5'& A4
Ax, AR & A, o, 3 2 g AW vawolA Ao 2
3% H7ktol 6.2002 7P EA Bt Hol Aol theret AyEAx

._6:;_
= A2 E871A7) 9oH, olE &8st o

f

e
o
Lo
e
D)
i)

N
N

T e T
&L H 5 = D
M LA
=
- rr
XS
S ol
) ED
ol

S BT e A15Ae 4 d
ho] e FFsd Ao T Hrktel 2016). Ev 9 B Hv
& HEolAE Huo] BAFLS A% J15H DAzl AL 99
Mt TEY o, GATEE A8 B AEAEe] Gk AoR FW BT} 9
VU 0%, 1%, 3%, 5% 9 %S A7K we] olsterd o WA 54

7 A2 S GASHATHAEAY 2016). MHEY] F2FS 64.69~65.81 g7
mYg7h o BEe HUlgel IUNESE FUMohe Ao, Eole
5.58~6.08 cm= H7leFo] 37145 fojHoR HAa 6} t'1(P<0 05>,

7] EAEL H7FFo] 7S Adste A

pHE #7leFo] Z7igte] what gojzo= @iﬁ}aigtﬂ(wo.os). #—1‘%6‘1‘%—%

3% A7FRANA 3048%2 7V kot WARE Aol felzal A

3
ek ;

42



' . ArEAA 7t
o deste 1% AEe $49 Aol g, $TEL A

(P€0.05) (A 2016). ZY7} o B H71d vjwe] Fuis ke 47t
o] Z7igtol ot folFer Frkeldla (P<0.05), DPPH &zt A7%
e 2 Z718FAtHPL0.05)(FAY 2016). &

W9 ee W cldel dmg we B9 24 ik ADH 2

A 47008 7HY Wﬂ HERLAR, A& Zhell o9l Aol ¢l ;me
o 2016). olde] EytE FHSIEY BIF7F o LS 3% s A7Ns

stk s

of MuS Ax3 40 3HAQ dFS & ¥ oyt A
ggo] FdE HES AXT 5 U& AoR woHy, ol BTt Y& o]
|5 AENLY VxARE AE 4 e Aor A4S (AE Y 2016).
ZAZME A7F Wy AFoA= DrbRo| ZAVREE 47 4, 8, 12% HiA
oto] MulS Alxsty 1 B4 BT A ¥4 47 8% kA RO
2l Zpol7b QIloy Hrhgo]l gEas foHor ol AFE KA
THp<0.05) (AR 2017). WHo] My [ ghe 24, 4%, 8% 7t 8%
T, 12%7 el 1A Q ZQ17E gllovr EAZ R bl EotdaE

e A 7 A

L gl §oldog wolx 7oz tetot a 3ot b e 32
o] rtEsE %94142& ol ARS  BATHP0.05) (@AM
2017). WHe] pHE: Z

A BYTHP0.05) (AL 2019, Dil?iiﬂ Sngere
8% 7l o149 Aol7h Yglort 12%2L olE FE Hrt FEAF
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o] §olHOoR ZAATHPL0.05) (&AM 2017). MU AxL ZAZE A
Tfepo] Z7hgtel what Ank gojHoz kolx:

e 2T 4% 3F, 8% 12%+- Ttolls #2914
LAZLE Hrlefo] ZoldSsE gojHozg 7HAsHg o

YIe FANT Aokl E71E

gHoz ol

!
o,
2
=
et
N
fol
ki
rr
Jo
10
i)
lo
fru
AL
)
)
rr
Py
o
fru
)
Buj
o
X
eS)

S
3
0
D)
o

=A7ET A7EFol WordaE gtefl digt 7|ske oo adste A
O 2 UEHTHPK0.05) (AR 2017). Axte] diet 7|8ks HEE, 4%,
8%t 3, 8% 12%+ ole FoH] A7t gl =AVNE Hrkgol
S/HEE oMo Hoxls SR UERRTHp0.05) (AR 2017). o

2t ZAVFEE 4%HE dAY Feole HEe =24 54, Ak, pH, &

o, A Folke 2 TS FA FouA HukHQl Fako] JFE v
A2 g WEg Ax & 5 e AR ARHTEAR 2017). SRS
w4 A7 Wy dAolAs Aedgo] ¢4 ERYSE FE X5}
5 ¢ o ERYS B JUtES geote] WuE Alxsty FHEA
< Ko R ERYSE o8& Ve AROEA ATAY AF A+
of 75zt stAtHEFA 2019). B2 AXT EHS o WItE 7|
=07 0,3, 6, 9, 12%=% 717} H7iste] M-S Azt FHEALS ZASH
AHEFA 2019). ERHS BT H7F HEo Eol= 5.87-6.0cmle= EH
g4 BY Akl 3ESE A4S HQd, wEe FEe
7 8 1 ZH7

=
8.75-82.18 go EHal% B Hrjgo] ZAUSE AASIYUL,

4 Bdb A7l mjge] Hul 150.67-161.3 mLE ZHES B2 Hrlekol
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Hln
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62.89-5.060.2 EH
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=
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T b g2 23.27-28.520=

T oa #2 296-1930= EHe

=5

SHAR
e i

HH 9| textureZ4 A3t

et
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~
KA

m
ﬂmo
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N
Ko
ol
Jo

3 40.14-5.94%=2 EH4

=

7 A¥ 51.92-80.19 mg/10 g2

N

9

S

2019). ©]

= A=

W Hofef 7]

il A A

©

o =
= o

et

B

7A
o

25}

st &

DPPH radical A7

==

= O

H

=

H

=3

Ahg3to]
©] p-value gfe] 0.00022 0.005%

Kol
=

SPSS WIN 18.0

A=

I} DPPH radical 47

i
[)

!

vt At Mol DPPH radical &4
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2009). oluf ¥t zdo] 'Y

tol wHiteh ]

o5

RS

=
JA

1E]

7} ME-& 82.81%% U¥F MW 18.25%9] A1} Htt 64.56%
A

]

;1<:|

Atste] 7

<

Y,

A2 el 2
ol At 497 Qekery s,

Srbe B
A e 2

p—

o

2
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‘KM

Aol ArstEw ufo] Sxof Wyt 7]l whiE o
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itz
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A( ez, 2
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Al
Foll frel7loh Qg0 Astsol 4

1o] =t} (Choi, 1994).

1

°

] O

2009).

[e]

ThHe %2 7HA2 Qlom, Aol L35t v E o
Al

PeIC Lkl
A wgtel

2 tjZ, Free Radical)7}

o

T

€
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AEE dorj= A (Valko, M, 2007)2.2 dHA ot A7k WL
ol gE Q= A ZAE butylated  hydroxytoluene(BHT),
butylated hydroxyanisole(BHA) &3 £ g4 d4tetA|et “a —tocopherol’,
‘vitamin C’, ‘carotenoids’, ‘flavonoids’ 53} Zro] A AsA|7F Qoh(§Hd
%. 2012). BHA®} BHTSS] 34 skl 4ds 54 5 o2 714
A Branen, 1975)% <Qlste] 1 AREHE WHEACo® AAS Akl Q7]
ol =40l A9 gl dAEERY ASPIAAE WEstee A7 &
5] =l ot
FegHZde g4 4R g FEHZ, fe §gAo] won AtAE ET
Shal Sl EFo|th( Hiehd, 2012). &4 AtaRe AlEerA4d, si4h o

AX
3 54 9 9o Ao BAsahe] whgAo] e k7

ZeATHSen, 1995). Al felettizare Axst 1B Bosh) g
AR BEALES AUL G, AAe] FAEIAL HAH/AA 5]

A Ao, 2012).

waba gHAFSEHA (antioxidant) = A|S] AZE FAst7] Qe 24Ad &
doltt (Fleischauer, 2002). E8|d=sR7+ ZE ASAEA 5o Je
o AlF0] ¢ E 9 duf Fof S Hool= 522 PSS Ad AF
7157 /é—“‘i—gi?_ 1 F57F o orFotch(Liu, 2009). & HEFo] dwty

el Fx= FATH 2709 phenol rings XY lom ZF2FO] phenolringl]
= Aol 17H94 FAZ1E 7HAD Qiok (EFehE, 2012).

2) % B

% EeulEoldt HA420] B o ARE
B 221 B AR ARG 80000 NS PEE A4 4
Sol ol BUAE AR DHADAR 2006, ARas, A1, 29,
A, G, B, Ak, A Fol FEs] fA Aol AT 2oty geore
AU IeHEE A |, 2006).

gt

4 28

filo
2
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Ed 9= Flavonoid®t Non—flavonoid F7HA] FF2 FA5 1,
Flavonoid®t /442 RE AE0] A2E 27l 542 Etth Flavonoid
9} Non-flavonoid 2% A4St 2H2-8 shm oF 3000 o] A4y |
2000) . 18Jste] & Aol gHiket ARe & EdEHeE g9e=E

eSS4 oA

[ob)
)
=
@]
.
Q.
[o5)
=)
=1
o)
@]
=
(@]
Z
E
lo
l
N
i
ol
el
k1
el
b
ol
e
2
ol
(2
ol
i)
o
s
x
sk
A
%0
rlr
o

@ ORACH (oxygen radical absorbance capacity) 22 o] "o oJsf| 3}st
=24 9 AF9 HiEEE 53T 4 Adoh (Ou, Hampsch-Woodill, and
Prior, 2001; Cao, Alessio, & Cutler, 1993). ©]&= A|=7} peroxyradical

T AWE Ueili=dl, olm 2] ezl oJoiA &4

scavenging & 4 3l
Al=E dutets B2 5 A5 HEhd

rr

=
2~ O]l -
g2 &= A

pi]

S
=

B[}V
o,
&

B Rxsxhite] 27] AlfjE £45H= FTC(Ferric thiocyanate) -2 2|5}
1] A& peroxide(@HiaHE) o] &3] ferric ion7} ferric thiocyanate= 34
Z& 500nmo] ESAsh= WHHol 1o (Lips & Mcfarlane. 1943),

24 At s A5k TBARSH(Thiobarbituric  acidreactive
sudstance) 0 2 B3} HPALS] Z]FAMS Ao A A= hydroperoxide(¥
AF8HE)7} thiobirbituric acid®} ¥Hg-oto] PAJ == malodialdehyde (MDA)
£ 532nmof|lA SHste] A A E SAcks WHolth(Daker, et al,
2008; Marnett, 1999).
® DPPH# 2,2-diphenly—1-picrylhydrazyl A|2Fe] <fzfo]m, o]FL Ha}t
Aol FIEHRl Alefo=m FAAQl fFHHHZA EAIH(EAIS], 2018).

® @ o
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DPPHE 37HA] fejo] AAFXE 7HAT 9low, Fxo wehA Zt7t o
259 5E=3(128-137C) AIHAH A3, 2018).
DPPHE 11 A7} eftjzroldA], Egh o2 etz

Bk 4 AuHAA S, 2018). DPPH gttjZto] sHxd Az o] Mo
Hepo| gl Moz BMEEg 520nmoAe SHEE SAATHAR
o, 2018). DPPH®e| 93t aitelg2 ECS50(effective concentration) =
BFEA g A &R BART (FA]S], 2018).

4) irsksol det AP+

it 240 7 2 EAAY V12 fE7leh wheehs Aer {27
2G4 Szl dAE Foste] AE5e dtet myhy I W
koks JAskE Az olgdd (FdF, 2007)

27 e AEde B2 TR A dFLE ANt AT, 2E
g7t g1 fefetdel =&Y ddidse o B2 e 28R | Ui
of gAE=2t I dads dHs] FAE 4 jlof dH et B0l

AAFAEA] F Ao BE AEo| 33H vitamin E,vitamin C 52 A4
A 93 (Kim etal.,2006),0l=

AEe &2 A H AYAe dter o] A3 gl B opuzt

e ot (Park,1995). ©] & vitaminES] 74 2]d vpit
8%t 95 ot dF ZE|AEE Aok AR oY,
FAket, et A7 Hoo] #eiA: Fa%t g Sste AowE deA Qo

(Kalanithietal.,2007).

8 B Y ZE AASH] 9% AlAdHoe] e, ol A4S
=4 (&% Phytochemical ¥ 4tel GoF4), 79 2HZd-E& ol HAY &

SHAZlE AAIE, B4 Solrh felEH 2 Ao, AR, shekEd Y 9
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44d =
rr 1o
>~ ol NS
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o ® 3
B
1B mﬁ

g 1o
N

=
st WAo] =ofx]1 Itk (Heo,C, 2005). o]&
3 Aol hote] AEm A 8 MY I
9 Fatsgdol Al 5] Be] DPPH free radical scavenging effect® XA}

l

1z
i
2

[¢]

ool

» ﬂﬂg =
<
N
ofN
i)
>,
i
2
>
2
2
tol

wa,
st
of
o|N
i)
rJ
e,
i
N,
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(1o ox,

o 4 o ¥ rlo

|t
N ofr N oox

Bl oox of e &

odl
R

oS,‘L 1:19.‘5

haf
ot
2
_hq{(‘
=
fu)
ol

o 18 ox

ol
-

flo 38 ™

FZFol= rose geranium, marta rosemary’} ZHYFol= =U=E0]
st YeRith(A S ™. 2001). ©o]5 FEE &3 AZsHH, EUuE
rose geraniume] 9ol okzte] A% HHE Uehln ohE Zgo
3 W2 24S et oHEE". 2000).
FiebsEe 7HE & UEdA st 82X ethanolo] 3l

A mHlE SIME dFoAe ethanol FEo] AWAZE JAh(FHFH.
2001). 100CoA E*2]A] marta rosemary:= TFA QFFsHAAL

©

=l
108 ZHgAle] FArstEel 10% 3w AUt (3

Hdo & o
o,

rr
5

lo,
o,

rose geranium
&=, 2001).
Hd o] 2/fFo = MeOH FE=°f ¥t DPPH radical 24842 574
gt Ao A= 1C50 ZHE 89.58 g/mLoflA] BTEE QT CH2CI2, EtOAc <
n—-BuOH £2=9] IC50 &2 15.00g/mL, 8.41g/mL, 8.35 g/mLE YEFH
ok 7HE 440l &2 n-BuOH Z& =04 285 239 St ol sl
=91 quercitrin?} rutin®] DPPH radical £2A28-& &A%t A3} IC50 #
6.56 M3t 8.37 Mz ZYz} Webgth(A 42}, 2004).

Quercitrine ZF2FC 2 ARESE L-ascorbic acid2th %2 DPPH radical
278 84S Rad
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W 245 e] MeOH FE&¢] gt ACE Aal&4d-2 0.5 mg/mL sz
A 94%°] ACE As|asts Uetlll, n-BuOH EIE oA Rt sigtE
quercitrin?} rutin> 100 M/mL FXZNA Z+ZF 85%<t 74%2] ACE A&
Wb AT AR, 2004).

M= DPPH radical A£7287 ACE SA|Zgo] Qlom o] oFg
AlEoA 2t EetH ot BljtEo] o590 A g olste=
2-gohe Ao g AbmETH (R 2004).

HHA o] ehitel & SAT e AE gl wet Aol wpER
Shs& B vbd Hrigolu & EdHE el Hlste] 4tehd
o &1 tixtol Hsl ofeull gho] SRS AT BAGlol UE
WAL 2% H7FtolA Fatstso] 5C,35TColA 7P=A vsiom vpae]
A7vgol S7tEas itstsol wotAm HiES ke AlFe] A
SHARAL 750l e & F7F AATEE ], 2018).

sftetr] Aol itedS Aol flsl DPPH radical 27153, peroxyl
radical 27152 &4 A stk 12. 2012). DPPH radical~A-5
oL A 5UatA 29.80%= FHF =A VPRI, A 59 o] Fo
Me folxor Zrasks Zo2 YeWAL, peroxyl radical £2758-2 vt
2t7] FA3 Qe 543 ARME 94.6%,93.7%=2 =L AAE&S YEHHC
o, AEdede Fo0A Aol glalal SAN AquideE siuter] A &
= HAFA 85% o|Ae] peroxyl radicaliZ-sHo] YERSTH == 22
2012).

2 Ao dutg s, sEtety] A2 @2 771480l ool
Aol FaAzolH, 1=7] Sl AEf 9,1142k] sfutelr] A2 Ab
o] £& Ao AtmEch(:Ad ¢)2. 2011). E3H siutatr] &
FAkel &do] sfutEtr] FARET SdiA 715 AFAAEAY w2
7V7F Yepgom (e 92, 2011), olE HigoR #o A Eof d
vitamin C¢}, vitaminEE H]ZeH st @52 0] =3kor, 71548 4
isoflavone, polyphenolo] iz x5 HAH Auj 5427 £2 7

At Eth A €2, 2011). olQlo|® SfHtelr] HWeole vitaminA, vitaminB

=
ne
R
O>"

N
o
o
2

b o

5

olN
S
1 T
o oW N

()

lo Az 4>



o g I HE=A SFFES FFol EobAl, HolrbA= T theket A= £4
< otx sfuiebr] Ao gl =4 24 Fote] siutElr] X9 &8 |
g WHA f oy BYLHEL FF < Auids Hol webA dEH
£ &oto] AR AMAANL AFEIE flote] EcteH|et 71548 AR A=
O] E8HRS AE dfof & ZAoR HIth (== £]2. 201D).

o =

ol = BriE A4S &40 Aol HlwRt A¥, DPPH radical

g2 & AolE EHe™ n-hexane FE&° A% 1
mg/mLe] FIofA|, ethyl acetate?} methanol FE=2 0.3 mg/mLe 5%
ol 50% ol’Fel 4~A Eds YA E =, 2012). ethyl acetate &
2ol AL E35| A& o] 2 DPPH radical &AAZA ] Z71 A&7} o
2 =%tom 1 mg/mLe FZoA+E= n-hexane®t methanol FE&&°] H|
ethyl acetate FEF=°] 93.15%= "¢ Hold &7 4SS EJAHITI=,
2012). methanol FEE2 W2 sToAFE DPPH 4£A ZAdo] Holuy

ethanol F£&5°] DPPH radical 27450 HojFe

==

ethyl acetate F&=7
g 5 Uik GHE=, 2012).

A RYF Earo] ghitstyd A¥ AT} DPPH radicalA7 52 82.91%7F vel,
718t @4ke} B49] DPPH radicaldrsd} Hlwsid 43 25 ey
Aot 2= FF A AT 63.36mgGAE/100gE UERGTHHERI S, 2013).
Alwo] DPPH radical&752 A3 ti277F 29.75%9] AitatsS H
on AMYPE B A7t T4E =2 3 EATERY, 2013). 12% A
ZHEelA 80.8022 7Y =2 e UEUY A= Ttol §oF<l ztolE
UERd D O A3 gAksE @4o] Hojd AnAE 2ol Hrirh Aure] g

3

.

Aupe] & W SR W 24 2 o

2 7P Hten AT 22 dviFel soldas F Hed sie &

BN
Y
N
w
R
3
(0)°]
D
>
@9l
~
o
()
QQ

2Fo] Sojut 12% H7FFolA 429.7mg GAE /100gets =& 425 yehl
3 AT 2ote wEA shebEo] ARt Ao TS mIXthE A
= I & UAATHE Y, 2013).

il
EE 2HY Hrtge gElst Az kEF drH2 ditst 229
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of Ay A7 o]FolH Ao=m AlmHEHHEAA, 2017).
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A 37 A= 2 FH

A1dE A=

Hy AlxE E 3-19] 4E$ET vH&2 0%, 5%, 10%, 15% H]&d A7}
F e E YEtfSict HE Az 7|2uehe Al sAte] e uigt
S 58 ot
AxgHe HHZAHO

HEA o ARESE Sl A H W (creammethod) S
1) 2 9274 ez

2 S5EAR Eol%
RPMIZ 1E7F RPM2ZE 58S 23 oh2, RPM3L
Sotolo] A7k, H

(0,5,10 ,15%)& A&z} 147}0}04 15

1
of 110g% wWdste] 180C=

E}. Hy #5e HuygE 7t =
ddd ZEHILE(FHE =ZEe B 725EL)o A 2587 oW e
Ao A 908 WYzt sto] B Aol FH| AEog ARESIAL

o] Alx HitHl&2> Table (3 -1) ¥ &t
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Table (3 — 1) Formulas for muffin added with Orostachys japonicus

(Maxim)Berger powder

Orostachys japonicus Berger powder muffin

Indgredients(g)
ControlV OJBM 12 OJBM 23 OJMB 34

Flour 100 95 90 85

0. 0 5 10 15
Butter 60 60 60 60
Suga 60 60 60 60

Salt 3.2 3.2 3.2 3.2

Egg 60 60 60 60
Bakingpowder 1.6 1.6 1.6 1.6
Baking soda 0.4 0.4 0.4 0.4
Water 35.2 35.2 35.2 35.2

0.].(Orostachys japonicus)

Control”/ @ Mufin with Orostachys japonicus powder 0%

OJBMIZ) * Mufin with Orostachys japonicus powder 5 %

OJBM23) * Mufin with Orostachys japonicus powder 1 0%

OJBM34) * Mufin with Orostachys japonicus powder 1 5%

47] Table (3-1) ¢ Zo|ControlVe] tz1E Az stgom &
ok HJKg @AEEAS Ystel OJBM 12 OJBM2Y  OJMB34
Az SR oblel AREY wwe sele] Ame 2 sk E
T WA PP WS o 2mURYe T wsne =74
stuAt stk
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2) o5 BTL olgd m| AxNY

Fig 3-1 Making proceses of mufin by cream method

Weighting Ingredients of mufi

v

Beating the buter 1 minut RPM 1

*‘- (adding sugar and salt)

Mixing for 5 minutes at RPM 2

¢<— (adding Eggs )

Mixing for 5 minutes at RPM 3

¢<— (adding flour and B.P, B.S and
Orostachys japonicus powder)

Mixing for 1 minutes at RPM 1

¢<— (adding water)

Mixing for 1 minutes at RPM 1

v

Filing 110g in mufin cup(8.5em < 5cm)

v

Baking in oven(180°C, 25min)

2

Mufins

2

Coling(90min)
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A4 A4 4
w4 WHlerEs o Y AV 0. 5 10, 15%=  HH,
TN 0% FHE54S Hlasio. mHe] AW Fig 3-19
o g A xotgomn, Aoa 908 By Fo] EHUEAHS B4ttt

D &ol, B4, 5% =4
Hyo] Buj= AxE o] &3t TAAH(AACC 1988)0 & HHE 763l
on, FolE WU HFAS el templateS ©]-gsto] THO| Lo]E 33
HHE S5t Hdgto® UEU Gl
ofFT kel wEMEe  Eo] (Height(mm) , M3E o] Fxj(Volum
e), 5% (Weight(g) & Table (4 -1) 1 Zt}
SbEEE Hrtel wWE #ue Eo] (Heighttmm) ‘Control 82.41mm’,
‘OJBM 1 81.24mm’, ‘OJBM2 84.17mm’, ‘OJBM3 83.35mm’°]|4] ‘OJBM2
8417mm= 7F¢ w2 @ UEUAATE T Ukl ot
ZF AFO o)Al Aol gle AoE UERHT .
H1l(Volume)e] =% A3 ‘Control 164.76mL’, ‘OJBM1 165mL’,
‘OJBM2 165.9mL’, ‘OJBM3 169.12mL’Z ‘OJBM3 169.12mL'7} 7}
FoEe Fo goR opRT Mgl S 4 F Rovt 2w A4
et s Bl
Z2F(Weight)-&  ‘control 82.24¢", ‘OJBM1 85.24¢’, ‘OJBM2 85.77,
‘OJBM3 88.99¢ 22 ‘OJBM3 88.99¢7} 7MY &2 ZFHoz R
T A7Egel Mg & 5 AEE S99l A UEY folAl Atelrt

t Aoz yepirt

[e])]
X

_28_



Table (4-1) The  Physical  properties of  Orostachys  japonicus
(Maxim)Berger powder Muffins

Orostachys japonicus Berger powder

Control OJBM 1 OJBM 2 OJMB 3

Height(mm) 82.41+0.122Y  81.24+0.47 84.17+0.66% 83.35+0.95%
Volume(ml) 164.76+1.01*  165.00£0.30° 165.9+0.32% 169.12+0.67°

Weight(g) 84.75+0.29% 85.24+0.09 85.77+0.39 88.99+0.14

Each value is expressed as mean+standard deviation.
DMeans in row with different letters are significantly different(p<0.1) by Duncan's multiple

range test

2) MO #7]£4 (Baking loss rate) % H|-84(Specific volume) &%

H-§4 42 WIRlo=Es TS o] 86lA ALtE wye] Huj(ml)E
o] BEA(g= yiro] ARt 3h& Hl8&d(ml/ge= stal 7+ A= g 5
3] BHE SHoto] BAgtez et
SIS EE MUkl wE mHe] #7] £AHE2 Table (4-2) At
ShHETE Hrlefo] w2 HuS #F1 W oS ALo4 90& HY dlo =F

St #7] £24E(Baking loss rate)9] A2 'Control 6.37%', etEE M7}t
7 'OJBM1 6.49%. 'OJBM2 26.37%. 'OJBM3 36.67%] 7t UERfS]
ot OJBM20|A w7] &4dE°] AA ugtal, 9% 299 bl oe &
OlFQl zpol7t gl A= Ueyth ol Ait= oksEd-S Hriet #H
o] BAI%t ¥7] £4AE M= IHA] ¥FS vAA = Ao= UERTh

Dough weight — Mufin weight
Bakingloss loss rate(%) = x 100
Dough weight
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Table (4-2) .Weight and baking loss rate and Specific density(ml/g)for

muffin added with Orostachys japonicus (Maxim)Berger powder

Orostachys japonicus Berger powder

Control OJBM 1 OJBM 2 OJMB 3

Bakingloss loss 6.37.4+0.02*  6.49+0.06°  637+0.04°  6.67+0.03
rate(%)

Specific 301+0.02° 2894006  2.91+0.04°® 14294003

density(ml/g)

Cntrol ; muffin added with 0 % Orostachys japonicus Berger powder
OJBM 1; muffin added with 5% Orostachys japonicus Berger powder
OJBM 2 ; muffin added with 1 0% Orostachys japonicus Berger powder
OJBM 3; muffin added with 1 5% Orostachys japonicus Berger powder

LB Hrleko] w2 wHo] H|-gA (Specific density(ml/g) & Table
4-2) 9t Zo]'Control 3.0T,'OJBM1 2.89, ‘OJBM2 2.97, ‘OJBM
2.592 opFRTO bl wEt Mo HgAL [ o)zt

g

HEo FAmgE AMEE % 229 pH 542 A= 10gel S/
100mLE 7Fste] FTEs] &% & pH meter(Orion Star™  Alll pH
Benchtop Mete. Thermo Scientific™ )& AH&5to] ok&-ETe] HrleFol what
Z12ke] pHE S5kt
otFETr HrieFd] w2 W3] pHE Table (4 - 3) ¥ o} ofFETS
A7te] wE wEe] pH 2428% WA oFRT pHe 5.492 UEH
AL, oFEETo] ISR foHoR pHEle] Yot A= Ao=m uy
gt . ‘Control 8.63, ‘OJBM1 7.83, ‘OJBM2 7.36, ‘OJBM3 6.95&
Uetd, okEET 15 F7Hgte] 'OJBM 3 6.95°02 7P W2 pHEL
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< YeRdth ol ofEwe] pHE ZrhE9

FQIHETHp0. D(el&A. 2013). o] Axt=
45 pHZl Wolxltte Hiuetk H%sts  ‘Hwang, SH', ‘Ko,
SH(2010)' 9] Aol =it EFHE H7tgo] Sojd 5 #Hut=o]
pH7} A4Skt Hiep e 4. 2013). E3F Kim
5(2008)2] AdoA TAuZIRE o] 9ol ThAImprER O] %

SR 3 =I5 pHELS Yol
B A% ke e A%E UEETele. 2019, ol A st
Sl Aol et pHgtol §94 Aol 9 Aoz Amect
pH7} e AlEEo] ke AZESo| ujste] A wu} HoM | el
olyEEre H7sty pHo woldths dpadsel §A8 Aow, ohkiEw
bk AlEo] AFACIE @t glo] Bant wmel 242 oA A7

Table (4-3). pH of muffins containing different amount of Orostachys
japonicus (Maxim)Berger powder Muffins

Orostachys japonicus Berger powder

OJBP Control OJBM 1 OJBM 2 OJMB 3

pH 5.49+0.01  8.63+0.05°  7.83+0.01°  7.36+0.01°  6.95+0.02¢

Each value is expressed as meanzstandard deviation.

DMeans in row with different letters are significantly different(p<0.1) by Duncan's multiple range test

4 SR

o} el Hrleke Telg mTe 4B e o WMES SpE S
= A7](OHAUS MB95, Moisture Analyzer)& ©]-&ste] 105Co|A =A st

At A= HEFESS H)A 100mlol 242 50g% "ot M A (Brookfield
Engineering, US/LVOV-Il + Pro)& ©ol&sto] 73 =4 ot ok 2
Hyo] £Ho =7 o= ae ADAM(Registered Community Design,
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No'106788, China)ol g3t Al2E AAAL(AND)S AMgste] Zaksli,
05T Azgez 78] 24stel 1 BFLE Ueh ok

SFEEES AR Mol oty et Ayte Table (4-4) o &
o}, ‘Conmrol 0.27%, ‘QBM1 0.25% ‘OBM2 0.25% , ‘QJBM3 0.22 %’
LRSS UehitH OJBM1 , OJBM2E  §odel  Fol7h  giglert
OJBM3& o2 75 Hr} SEgFo] fodoz gaske Hols HYt
(p0.1). ©1Z ALuEuA RBub v WrlR ALGY wE ANzl vl
= A7t ATJCEAT €17, 2014), HFEEY Zol HUHE0 do] soldw
= SRel gl wold: A Uehiit A7ATel QAstAEAR.

2017).

Table (4-4). Moisture content of muffins containing different amount of
Orostachys japonicus (Maxim)Berger powder Muffins

(%)
Orostachys japonicus Berger powder
Control OJBM 1 OJBM2 OJMB 3
Moisture Content 0.27+0.00% 0.25+0.00% 0.25+0.00% 0.22+0.00°

Each value is expressed as mean+standard deviation.
DMeans in row with different letters are significantly different(p<0.1) by Duncan's multiple range test

5) Teture =4

Hys e I7|(3x3X3em)zE &2 texture

rlo

Texture =4
analyzer(Texture Analyzer — TMS-Touch, Food Technology Corporation)
E ARgote] 7T (Hardness), ®2/d(Springing), -3-/d(Cohesiveness), 3
‘d (Chewiness)= =75ttt o] o o83k =4 ®W2 pretest speed 2.0
mn/sec, test speed 1.0 mm/sec, post test speed 2.0 mm/secS.2 YF probes
ARgSt] SASHATHOE T, 2014). oFSEE 7ol ohE HE 229 £
A Aite Table(4-59F At TS HAr7bgel oeE HEY Fhe
(Hardness) ‘control 7.98°, ¢F5E2 H7k+ ‘OJBM1 7.17, ‘OJBM2 6.86,
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‘OJBM3 6.55'9] grel ueufglon, of&id Hrhds S71gas AE7t
Holxe {oJHQ Aol HAAthekE wuol A (Springing) o] ¢
‘control 0.36", FFEZ HrlE ‘OJBM1 0.32°, ‘OJBM2 0.31°, ‘OJBM3
0.29'9] gto] Yetgtow, Wr7hE iy ofFR T o] Hrlso] soldas ©e

QI ZpolE HGTE bFETol Hubgel wE §HA
(Cohesiveness)®] 79 ‘control 0.47, <F5RET H7lt ‘OJBM 1 0.44,
‘OJBM2 0.43’, ‘OJBM3 0.42'¢] Zto& o}&:Eu 159 A7kst OJBM37t <
H/d(Cohesiveness)©] 7Hg &olEx Fol4Ql zto|E HuH. ok&2E9 A
7hgFel e A4 (Chewiness)®] 7% ‘control 1.51°, et&wE H7ht
‘OJBM 1 1.42", ‘OJBM2 1.29°, ‘OJBM3 1.08’¢] Zto] Uelgtor, ofsrat
15% 2471t OJBM3 7} 71 434 (Chewiness)©] =82 Aoz o4

Q1 #ol7k g Ao ek,

Table (4-5). Textural properties of muffins containing different amount
of Orostachys japonicus (Maxim)Berger powder Muffins

Orostachys japonicus Berger powder

Control OJBM 1 OJBM 2 OJBM 3

Hardness 7.9840.64° 7.17+0.23% 6.86+0.34° 6.55+0.67°
(g/cm” )

Springing 0.36+0.01% 0.32+0.03% 0.31+0.03° 0.29+0.02°

Cohesiveness 0.47+0.00° 0.44+0.01% 0.43+0.01%° 0.42+0.09°

Chewiness 1.51+0.07% 1.42+0.27% 1.29+0.10° 1.0840.09¢

Each value is expressed as meanzstandard deviation.
DMeans in row with different letters are significantly different(p<0.1) by Duncan's multiple range test
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6) A

lo

M =0 MAA(CR-410 Chroma Meters, USA)E o] 8&3dlo] =A59

Aol EAEF| BFATS ARgSto] BASHAY, AlaE 9F Cellol
o] =Aota, L(YPL, Lightness), a(¥MIk, Redness), bEAE,
Yellowness)Zt 22 UeRHTHe]A s} 2015).

SETS HArbge] ©E MAY ME= Table(4-6) ¥ 2o 52T
A7ret w el Lik(lightness) <& ‘OJBP 48.22°c|™ “Control 71.02’
2 Lgto]l AY =9k ‘OJBMI1 48.86°, ‘OJBM2 46.15, ‘OJBM3 42.67
2 OJBM3o] Lat(ightness)o] 71 Rolzl= S UeRith
a%f(Redness)2 @58 ‘OJBP 2.95 ©]W ‘Control -3.42°2 agto] A
wokT ‘OJBM 1 2.78", ‘OJBM2 2.47, ‘OJBM3 2.89° & OJBM 2 7} a
#Redness)o] 7HE Hotxl= AdFS UERTh HHALY b(Yellowness)
Rk ‘OJBP 10.35'°]W ‘Control 20.172 Lol A %2 ‘OJBM 1
11.15°, ‘OJBM2 10.69°, ‘OJBM3 841’ 2 <¢5E2s H7t 45 Lit
(lightness)o] Holzl= AHFS et
o|fo] AutolA eFEES {7t Mo FE BEA oA oY MM
o] T7t &4F okFETO Aol whek Lk, agh, bake] ®iste] ke T
A= FoH Zolrt e Aow Almdd.

AA - Db ke e mEs et Axk (Ko, SH. 2010)0014
4y

bt B ZolSolrke et 94 FEED

It _]bjr r

ot L

0!

HrNgol Lold5E L, agt,

2 Aok AXHBL A7 A7 (Chung H. 20060014 H7heo] Sold
5% Lt aghe FO1EL, bghe F/leldnte ATk B 433 A
SeRITHE @4, 2012). ol9 2ol wlgo] B AnE A7kt Mo 3
Fe A G007 G nAE Ao ARTHADS. 2012,
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Table (4-6). Hunter’s color value of muffins containing different amount

of Orostachys japonicus (Maxim)Berger powder Mulffins

Orostachys japonicus Berger powder

OJBP Control OJBM 1 OJBM 2 OJBM 3

L 48224035  71.02+3.50°  48.86+4.23°  46.15+531°  42.67+4.02°
a 2.95+0.19 —342+315° 2784523 247+631  2.89+5.67
b 10.3540.02  20.17+1.72°  11.15+154°  10.69+0.95°  8.41+0.72°

Each value is expressed as meanzstandard deviation.

DMeans in row with different letters are significantly different by Duncan's multiple range test
7 QA B ouAlEE 574

Hyol 4zt AdHet 71 AHE TESH] 6 52 xS wus 1 o
BZ gold coater2 ZF 3] AF-g§ wlelaz  dm7 (M205C, LEICA
MICROSYSTEMS, GERMANY) & o]&3ato] 7HE A9t 20KVolA 50u)-&
= ﬂ-i]— z;ﬂ 8}93\1:}

RIS 0%, 5%, 10%, 15%,2 7 gt w@e dlo|gz
(M205C, LEICA MICROSYSTEMS, GERMANY)S ARg5to] ZFARGH
+ Fig (4-7)et 2t o|dat= & o] AHI 7]Fo] A Yttt <%
aro] 7ol webA gluten® A o] 14011] B2 7]Zo| 3A A7t
IRE AR v 24 EA (@4 2012), A mople
of W& muo] 4 EAGSE. A2 2010004 % HrHge] &0
= wyo] YyHrreo] 7Fo] 21 AAA JHEH= AR L}E}LHME}
T 2 AgolA SRS H7FFe] S 45 Fig 4-7ollA =
Hol A controle] FH 7]Fo] A2HEAE Ho] T glow BHHo

oAkl 371 94 7130l AL F9H oIS Lrehyglnt.

)

rel

of

Q lr
o j?j
fE by o o AT B on
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%L



Fig (4-7). Photograph of front view, vertical view and longitudinal
sectionof muffins containing different amount of Orostachys japonicus
(Maxim)Berger powder Muffins

Front View

—

Vertical View

Fi,

Longitudinal section

Scanning electron micrographs

(Arelz = @nl7d(M205C, LEICA MICROSYSTEMS, GERMANY))

_36_



W AAE MA FUQTE A7Y oA 3099 BsEAdos A3
o 2t PANA AW BAT 24zke] Ao diste] FHF| A
= 49 % PeUE stk 53 AEyom AWSYL, 1 e um

i)

o, 2+ Wit 32 BFolt), 4+ Foh, S5& Ul SR 44 JA54E U
WATHE s, 2012). bl AFEH WeEAL AREAQl 7]k (overall
acceptability), ?]¥(appearance), ¥F(flavor), BH(taste), 2 F7}SIHTt. AR 9]
AAL &AVFNA B 5 e LFE Eo17] fste] A& Al AR A
stote] A 271G x3)(FH:em)= F=t HAlo| "otd =3 oA AlFst
AHFAS. 2012). HARAME 5B E Hd 94 s BEY, e T
S o= ks stlem j MO AlmE IRt F thRofle WEA] A
2 dst= ZAESHA A UA o OE ARE BI7IsH sttt (EA Y
1. 2011).

etFRES A7t Mo BsHAN At Table (4-8)1F &y FHAQd
712 % (overall acceptability)&= ‘Control 7.51°, ‘OJBM 1 7.12', ‘OJBM2
7.07, ‘OJBM3 6.96' 2 &}FEUS Zristd T4E F¢AQ 7|3 % (overall
acceptability) = Wolx&= AFom {FOAQl Ao|7t e A= UERTh
] (appearance)= ‘Control 6.32", ‘OJBM1 6.04, ‘OJBM2 6.01’,
‘OJBM3 578" = eF&wds S7lotH &5 ©¥H(appearance)2 HRotAl=
AFS degth F(flavor)2  ‘Control 7.73°, ‘OJBM 1 6.84, ‘OJBM2
6.52', & FETS S 4F F(lavorn)E Wolx= AFe= 79
Aol dEAo=r uyebgrh  Shtaste)e  ‘Control 8.15, ‘OJBM17.87,
‘OJBM2 6.79', ‘OJBM3 7.54 & ‘OJBM2 6.79" 7} 7}4 @& 522 e

olge] A A A ArtHom {FolHl Aol YUAAT Controldt 2}
O

= Uetdo A7EEe



Table (4-8). Sensory evaluation of muffins containing different amount of
Orostachys japonicus (Maxim)Berger powder Muffins

Orostachys japonicus Berger powder

Control OJBM 1 OJBM 2 OJMB 3
acg;f:iﬁity 7.51+1.69° 7.1241.27% 7.07+1.59% 6.95+1.73"
Appearance 6.32+1.85° 6.04+1.68%° 6.01+1.48% 5.78+1.57°

Flavor 7.73+1.64° 6.84+1.55 6.52+1.70¢ 6.07+2.20°
Taste 8.15+1.57° 7.87+1.88%° 6.79+1.92° 7.54+1.80°

Each value is expressed as mean+standard deviation.
DDMeans in row with different letters are significantly different(p<0.05) by Duncan's multiple range
test

Fig (4-9) Total sensory evaluation result Graph of muffins containing

different amount of Orostachys japonicus (Maxim)Berger powder
Muffins

Sensory test

- Owverall acceptability Appearance Elavor Taste

_38_



9) wyol F ZeuE atE &% ( Total polypheno) =73

SheF

) Al

o

}

2 AFAYELS KATR( S=EA4A S
Frt.
Al A wE
AlzA ]
H7F s sonication SFTh 1 & centrifuge
Hall Al@ell AFEstth. Total phenolic contents Al@ -2
Al A= 20 uL
o},

2N Folin—Ciocalteu €4S 100 ul ¢} 20% Na2CO3 (w/v)&
AIZIe.

UV-Vis spectrophotometer (Libra S70, Biochrom, UK)E ©]-&35}o]

Dol oJFste] & H=

=
=

o

2 10 mL 78t 5 60

Ahgatel gAEElS B g

o

A= 1.0 g ol 80% methanol solution

=

e

AA
ul =
=4,
300 L A7kt & 30 77+ HhE
AR
765 nm A FEFE

Stod

GAE (gallic acid equivalent) mg/mL sample 2 3Z7]|o}It}.
eF A7ret WMo itels AFshal 7 AFEoEAY A=
& AlF] A 7hsde A4S fIst &

< E9H= A= Table(4-10)2} 2t

Y= (Raw  Materials  Powder)$! &
3.96mg/mL= 7Y =7 WEbRal, oSEEs H7IsHA
Control 0.19mg/mL= k& H7htofl HIshAl A eyt
5% 7t OJBM 12 0.28mg/mLE YEFFC™ 10% H7t OJBM2+=
O47mg/mL 15% 7+ OJMB3-2 0.63mg/mLZ ueht} ok B2 H7t
=°] Ag UErSI o3 & 5
= o S7ketoll wet frolAo g FrlskAH

ONL
rlr

o)} K&
H-S

allic acid & ©|&

T ZEZ]0

qaTTrE= 7

o]—_ﬂ

H ol o
—=2=

St

=

=
22 (Orostachys  japonicus)-=

o =t

oro
1o

A2 3T

g5 EddE dFol sthe 2

ol F=7t
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= d72 AFETele F EdH=ol Wob dREe oA AFETS
Hyol Hriehd wHe] FeA AFozAe AEMNY 7FsAdol ATl o

A,

Table (4-10). Sensory evaluation of muffins containing different amount
of Orostachys japonicus (Maxim)Berger powder(%)

Orostachys japonicus Berger powder(%)

Raw
Materials Control OJBM 1 OJBM 2 OJMB 3

Powder

Totalpolyphen
ol
contents
(ug)

3.96+0.04 0.19+0.05¢ 0.28+0.03° 0.47+0.01° 0.63+0.03"

1)SeeTable (4-10)
2)Means in row with different letters are significantly different by Duncan's multiple range test

= 7k SPSS Version 18.0 package program= ©]-8sto] ZF A|@dte]
A7 EREAS NEGL TukeyWe olgale] 7 AW el GolAE

5%(p<0.1) FolsEollM AFstAr (o1t 2015).

1
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A5 AR B AN

A14ddE

re
=)

N
N,

ATl E M AEFS NSt 7154 woliA o 2T
st 0%, 5%, 1 0%

ol eFEHEe] dMAAESA, w7l % B84 pHEA
, Teture578 |, =S4, o 3 OAF2S4 | #sdAs= 7t
s Adsktt.

StFEES It MHe AdWHES SR MMl E #ue =
o] (Heighttmm) ‘control 82.41mm’, ‘OJBM1 81.24mm’, ‘OJBM2
84.17mm’, ‘OJBM3 83.35mm’o|4 ‘OJBM2 84.17Tmm’'Z2 71 =2 %k
= UWEHSIARE, offiwe] drbgol wet 24 AlFe] oA Aole ¢l
+ Aoz YEEt . 21 (Volume)9] 54 A} ‘control 164 76mL’, ‘OJBM
1165mL , ‘OJBM2 165.9mL’ ,‘OJBM3 169.12mL'& ‘OJBM3 169.12mL
7b Vg =2 Fu goR opEW Hrbde] ST 4 F Rt 2w
A Yetdes AFE HAh  SHF(Weight)2 ‘control 82.24g’, ‘OJBMI
85.24¢°, ‘OJBM2 85.77, ‘OJBM3  88.99¢ & ‘OJBM3 88.99¢'7} 7}%
T2 SELER FERY FAUHEel UHESE AEE F9el 7484 UE
L folHQl Zpol7t = AR Yeht

Mol #7] £AF (Baking loss rate) ‘Control 6.37%’, <}5E% 3
7} ‘OIBM 1 6.49%, ‘OJBM2 6.37%, ‘OJBM3 6.67% ©] Zr& Urehst
th. OJBM20oflA 7] &4E°] AA ugtal, oFF 2ol 7ol UE
O)AQl Ztol7t gl Alo= Uetytth of5Ed Uil o #He B84
(Specific density(ml/g)2> Control 3.01,"0O/BM1 2.89, ‘OJBM2 2.9
I',’OBM3 2.59= ST H7bgol w=t foAQl Aol7h gle
Aom ek} .

SRS Hrlo] wE wme pH EAZAN} Wz R pHE

2
:
L
f
=
B
2
iy
=
ftlo
=L
EN
_O|L
8
G

N

oo
rulo
¥ Ho

ofv o >
i

D

(S

o

s
o

ot

do 3
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5.492 UEa, eRFEEe]l S7MESE §oF0® pHto] HopAl=
Aoz Yepgtt . ‘Control 8.63 ,°OJBM1 7.83 , ‘OBM2 7.36 , ‘OJBM
36.95& YUE, eFET 15% H77te] ‘OJBM3 6.95°0% 71 o
pHE= UrEPﬂO*E‘r ol ¢FFwEO pHe WIHFS] pHEH 27| mi&
Aoz SHRIHETHp0. D (e]&4. 2013).
ofFde Uit wHol oty et A= ‘Control 0.27%,
‘OBM1  0.25%, ‘OBM2 0.25% ,‘OJBM3 0.22%'¢] $E3teke e
with . ‘OJBM 17, 'OJBM2'2 F9AQl Zol7} glgloy ‘OJBM 3’2 &
TE Hr} SE3teRo] gojF oz 74t thp0.1).
ofFET Hrtgel wE wH 229 B4 Ais SEEE AMgEel o
24 Ml o] AT =(Hardness) ‘control 7.98, oF5EW H7HE ‘OJBM 1
717, ‘OJBM2 6.86, ‘OJBM3 6.55¢] glo] Uehtom, ehsBa Hrlare
S-S AE7t WolAe o2l AolE HArh ofF wuol ©eA
(Springing)©] 7% ‘control 0.36", eF&FET H7HE ‘OJBMO0.32°, ‘OJBM2
0.31', ‘OJBM3 0.29'9] glo] Yetgtow, Wrts tin] efFEdol 7ol
Soldas @A HojA= AR Zolg Hlth FEEe HrhEel
2 334 (Cohesiveness)2] 74-9-‘control 0.47’, }5ET H7lE OJBM 1
0.44°, *OJBM2 0.43°, ‘OJBM 3 0.42°¢] gto] Yepgtor, kBT 15% 3
7kt "OJBM3 7} 3343 (Cohesiveness)o] 7H oFgh Ao = UERT o5&
o] Hrtgel] wE A4 (Chewiness)®] 7% ‘control 1.51°, oF&T 3
7= ‘OJBM 1 1.42°, ‘OJBM2 1.29°, ‘OJBM3 1.08'2] Zto] Uehgon ¢}
FTEE 15% A7Fer ‘OJBM3'7F 718 @A) (Chewiness)o] R AoR
Ol zto]7t Sl ACE e
SHEELS Htge] @2 wye] M Table(4-6) ¥ Zth ohSET
< A7kt #Hel Lik(lightness)2 <t&EE ‘OJBP 48.22'0] “Control
71.028 Lgro] A =9 ‘OJBM1 48.86, ‘OJBM2 46.15, ‘OJBM3
42.67 2 ‘OJBM3 7} Lgk(ightness)o] 71 Wopx]= A& YerTh
a#t(Redness)2 ¢F5ET ‘OJBP 2.9°5 ©]H ‘Control -3.42'2 aglo] AL
geral ‘OJBM 1 2.7'8, ‘OJBM2 2.47°, ‘OJBM3 2.89° & ‘OJBM2’7} a
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# (Redness)o] 7F¢ Wobxl= AFS UetEdth #H b(Yellowness) -
oF&HE ‘OJBP 10.35°¢]# ‘Control 20.172 Lol AlY &% ‘OJBM 1
11.15°, ‘OJBM2 10.69°, ‘OJBM3 841’2 <}EETS Hr7l 42 Lg
(lightness)o] olA= AgFE Uyt
ol4fe] Aol tFEIS IR wHe] FF EA oA sEY A
7hego] b 45 oppETO] Hrbgol L3, agt, batel ®iste] dFES H
A= oA Zol7t e Ao= AtmETh

it A mAlFR SHAA EETY UKol webA  gluten® Aol
o] AA uEal, okFEE HUHE

o] Z7} 42 wmo] thHoA controlo] &Y 7]Fo] e BLHL Ho] F
I Qlom, HhAo| efFRT Hrlgfo]l FUF s 7]Eo] AXE oAl
ztolE VERH S

eFFEES AU mHo BEHAN Avke FEEY 712 =(overall
acceptability)+= ‘Control 7.51°, ‘OJBM 17.12", ‘OJBM2 7.07, ‘OJBM3
6.96'2 etEETS SUISIA T4E FEARQl 7|3k (overall acceptability) =
Holzl= AFo s FoAQl Aol Q= Ao= UERTh

Q] (appearance)= ‘Control 6.32°, ‘OJBM1 6.04, ‘OJBM2 6.01’,
‘OJBM3 5.78'= ¢F5RTS F7ttH 45 &(appearance) WOrA|&
Ae vehdth 3 (flavor)S  ‘Control 7.73°, ‘OJBM 16.84", ‘OJBM2
6.52 .2 eFFRT2 7ot daps F(flavor) S Rotle BdFe= /o4
o] 3 AHoR Uit Btaste)2 ‘Control 8.15°, ‘OJBM17.87,
‘OJBM2 6.79°, ‘OJBM3 7.54 & ‘O]JBM2 6.79° 7} 7} Y& $x]2 et

o/ TeHA AW AMrHog [oFQl ol QIUATH Control} @}
2ol H7brel wet fo]AQl Aol e A= UERTh
Z ZYH=3 (Total polypheno) & WA= (Raw Materials Powder) <l

Q}5E(Orostachys japonicus)2 3.96mg/mL'Z2 &2 ZYH=dHS U
P, okEETE HrkohA] ¢ iR Control2 ‘0.19mg/mL'2 <}5HE

o 7ol WS WAl vrebd T
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5% 7t OJBM 12 ‘0.28mg/mL’'2 UEH o™ 10% H7I+ OJBM2+=
‘0.47mg/mL’, 15% 7+ OJMB32 ‘0.63mg/m’'LE YEepht} of% 2 4
7hgol FrtdeE EdEE el solude Ae UEYIth ozt F
s e 9% 29 TR UMl wEb fojHow SIS

o}
B odye olb Baels & Zauizo] Wol @euo] oA elbruwe
wlxo] A7t wEe] 754 AEomAe] ABAL 5ol Aty o
A,

A 2 A AT FAHL A

S AES
Zrote AEC Avgdst 138 91 Qe FAole WeiRe FHstn
Faet] Fold Tse AT Y GEELS Gt J5H AFom
Agstel £ A7E Azshect.

Tt AZetoR ehbEE] oE ARy WAMIE AT AHAEY
Skl gt Qdle] B shu AE] S8 A4S 4 Yk b BE
g AR CFsHA) glot AF el SAde]l A Ao Brk EY o

A ¢ :
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1. A¥bAQl 7] S & (overall acceptability)

A& @ - vig vy @ - vk @ - BEolth @ - o}, ® - W$- F}
Control o) @ ©) @ ®
OJBM 1 ® @ ® @ ®
OJBM 2 @ @ ® @ ®
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ABSTRACT

Quality characteristics and Antioxidant activity of
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(Maxim)Berger powder
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Everyone wants to live happily and strengthily life for a long time.
Because of coronavirus pandemic, people are anxious about the virus and

trying to find their way to protect their health. So they are paying
attention to health functional foods to maintain their health. In fact, the
number of people eating health functionl foods is increasing. These days,
food is overflowing, but they suffer from various adult diseases due to

lack of nutrition knowledge, simplified bad eating habits and eating
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habits, and providing disproportionate nutrition to the body through
frequent eating out.

In Modern medicine, they are trying to find the active material from
healthy food rather than relying solely on technology for preventing and
curing adult disease.

In this research, in order to develop muffin products and enhance their
functionality, the rate of Orostachys japonicus (Maxim)Berger powder
added was divided into various stages and replaced with 0%, 5%, 10%,
and 15% for flour to derive the most edible product and analyze
chemical, physical, and sensual properties. Through this experiment, i
evaluated general component measurement, roasting loss and cost, pH
measurement, —moisture  content, measurement of texture, color
measurement, appeareance and microstructure measurement, sensuality test
of Orostachys japonicus (Maxim)Berger powder and tested total
polyphenols. The height of the general ingredient of muffins added with
Orostachys japonicus (Maxim)Berger powder was not significantly
different, and as the amount of Orostachys japonicus (Maxim)Berger
powder added increased, the volume and weight increased significantly |,
indicating a significant difference. It has been shown that the rate of
baking loss of muffins does not differ significantly depending on the
mount of the addition of the Orostachys japonicus (Maxim)Berger
powder. The result of Ph analysis according to the added amount of the
Orostachys japonicus (Maxim)Berger powder showed a significant
difference, with the increase in Orostachys japonicus (Maxim)Berger
powder falling to a figure of 6.95. There was no significant difference in
the moisture content of muffins added with Orostachys japonicus
(Maxim)Berger powder. Depending on the amount of powder added, in
the case of Hardness, Cohesiveness, Chewiness, it showed a significant

difference that the Orostachys japonicus (Maxim)Berger powder decreases
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as it increases. As the addition of Orostachys japonicus (Maxim)Berger
powder increases, it is assumed that there is a significant difference in the
amount of powder added that affects the changes in the L(lightness),
A(Redness), B(Yellowness) values. The results of the sensual test of
muffins added powder showed that although there was no significant
difference in overall preference and sensuality test, there was significant
differences depending on the amount of control and transmission powder
added. Orostachys japonicus which is the raw material, showed a high
total polyphenol content of 3.96mg/mL and increased polyphenol content
as Berger powder added. Measutrements on the quality characteristics and
antioxidant studies of muffin cakes with waxing powder showed that it
was superior when  Orostachys japonicus (Maxim)Berger powder was
added. The possibility of researching the development of healthy
functional foods was confirmed by apples. Although the results of the
sensory evaluation showed relatively low results, Orostachys japonicus
(Maxim)Berger powder is a raw material that can be used in various
foods. That's way development or research for it is necessary. Orostachys
japonicus (Maxim)Berger powder should be able to produced with a
variety of ingredients so that it can be widely distributed as a new food
ingredient for life, such as easy—to—use cooking, beverages, desserts,
breads, and healthy foods.
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