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A 1A AHE

A2 geehs A Ba 2 a5 Frke ABRR 4B BA
AT soizka Qa, 914e] Frhe AENY @ 4] B U
Az, AT 2o see FEE F7b
HAge] WaE A% Wt F AXHUENEN fAEFE wGe 43F A
Qo] F71E of7]slo] ARSI R AIS 531 9w, o) F ANk Aste] 2m)A

=< 4% 78 v dFaE Fetal e Vs AT LR A

qo= st 9 8 2ol HAARE W7t
IS Fol ATE] F7E o Udth(BAZ, ol¥F, 2003). °]
@ol 7ol W BAEA AH AANAA &8 HARY oheh %3

=5 1h
o] 754 549 A4
S dEshe F
Alo]tH(Kim & Jang, 2005).
gk o] ool wek Al Al A = ool F-gsh= Al
| e flow, A3 O wmobA= AnAte s wEt 7)E
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querce—tins 9] Ze}tRo|=9} 11 F A, ofn|=At W chil Ay} 710 ahals) B
Ao gt ®Bare} HAF, R, SAF, AHE) D VE 78 AEAEEYH &

s BAE EReke] A SR JpEstE = AU R E ol T AL e

™ (Lee, 2000), <t AFAE 2= 219 epigallocatechin 2 epigallocatechin

gallate(Boo & Cheun, 1993), Zt% A& FHd Marsdd

anthocyanin(Igarashi et al. 1989), 2t 7 2}F2] methanol &% 5ol A 3+
kel a3E Holil dth(Han et al 1987).

Sxk= B xR ghde] Wk Qo] &5k, opn| Ak} Gl o

g

ot B iR Tl o -9 SElue) Al s Abeluk(o WA,
324.2016). o= 7H9|Q, FHEI7), B—FF=E, Hopyl, b, v e
C, BN E, y—opn| =i, et o=, 2701 59 7|54 =450

Sh35 o] Adth(Goto er al 1996; Yiannakopoulou, 2014; Hase et al
2002). 53], I}l g-¥o] = FH X (catechin)-2 7Hd thE A<l Z2] 5
SHE =2 AbshikA] 75 o] 71 Z LR Sle| =5 A 7] (-0H)E 270 o]

i

zta Qe EAR o oy o Ayl =l oA, dd ool e sl
255 Ad Aoz dA A} (Crespy & Williamson, 2004). 3k =x}o]

rr

oy 242771 Z# o] E(epigallocatechin gallate), o3 Z=Z7}€ 71
(epigallocatechin), ©| 3] 7}El 7] (epicatechin) 9] SefH -o]= &4 o] SH{-5
o] o] HAa} 59 W8S vERd B oofYet X o] Aksl oA, oF o
PNk WA, F4 o 5o i5o] w1 9rh(Kasaoka et al. 2002;
Crespy & Williamson, 2004). 527} 7F 7|5 0.2 Q18] w2k 55 W
ofvzt A, W, W T vk AFel Rt vk (Choi & Jeon,
2012;, Kang et al. 2009; Gwon & Moon, 2009).

Ao A (cake) = A5+ %3& AF FHdeE A AA A5 53%7 1
A AFH 50%E of7]dlA da o, duild HIHZE] 30%E TEaL 3l
tH(Sulton, 1981). Aol A= Xﬂﬂro dFow A, "I A" A F

XHE'E O}Uﬂ(Akesowan 2009), 17—}9] ANzE 23 et F53, F=d
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A& walste] Aol E H- =4 st} (Labensky

B3l =
et al. 2005). 715 413 Alo]A(chiffon cake)= HHHE AL8-3F Al &3] 219}

-
W E o]gsle] WS BEy vt Aol 2 19274 Henry Bakerol
oste] sl om 19470l wign]Eo] B2 AbgEClAl &7 ¥ At (Paik
et al. 2013; Labensky et al. 2005). Wk A] A &A F-X|7F Ab&5 o] 3}
A uke] ghako] A 01 (Yoon & Kim, 2009), 21 &4 49 Alete] Algo =
=74 S gAlste] FFekH, 7PH AL, R = 213HE YeERATHKIm ef
al. 2009). AlRra x| AFE P2 wnto] ol wpet
Az AFL A Fre et HF AFS Bk, 4
1] X]&=(0h, 2000; Kim & Shin, 2009) A& =2x} Wk} 7 =
elo} &3t dejel whel vjF, §39), Aejae] FA Fol 4TS A Hrt
(Chang & Ryu, 1998). o|&|3t Ao|aAFo= F-AEE H7Fs A
7bestER o] TR AA 2AE e e A 1E
AR 1 o 99 By g=AelA(Lee, 2012), HEA H7Y
o] A (Chung & Kim, 2009), A9 &% Ao]A(Lee & Lee, 2013), Svl=
Aol A (Lee et al. 2009), WA=z =& Aol A (Cho & Kim, 2013), £
Jol=1(Lee & Lee, 2013) Fol AL, 71& AlolAdl= HEZF 5o 7HA]
of e AEE Al Fv|7F Aol & al
FolnE HZ 7 AARY AL AAE] A H7t
3 Y (WA, 2013), 1o gt d 2=, 84 7
E2xHLee, 2012), 32 2'2(An ef al 2010), BE2Z2](Lim et al. 2010), &
Znkg] (Kang & Moon, 2010), ¥3(Cho, 2010), 43} A= B (Kim et
al. 2011), vz} E(Lee et al. 2012) 52 ~HAX| A o]0 T3 A9}
EnlE B3 (Paik ef al 2013), A % (Park, 2012), &2 (Kim et al
2009), &t = (Lee et al. 2009), B! +Z(Yoon & Kim, 2009) 5= #
7} gk AE Aol Ao #e AT HuE At

ek Aol A= A kskA] ¢
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Al 2 7 AT o] &4 Hl 7

>
Dy

ANA| 2= ( Camellia sinensis) 2] #+o]

uoels BEATIA R 7hedt Ao R Ap ol SUI(dE]) B (KX

B}, SR 7Fdete] A ol £ aAE B3 AA AsHE WA kAL
Ao HAS BEAZ Zpolth(AbrQl =25 78H3], 2008).

ol ol e dulE wA Eol 4o FolA g dUE 4

A A Bk Aolal, tigaketal sk RS Ao, Foll A

719F 9g LA HATHOIW A, 2016). EoF, 2T Qlo & vk

=

% o)
WRAE S R7F RS A0 Woln, o Zle] fvF HER 4E vhr
()

e}

o —{0\1
> H7 Wi
~ 0 b o

o Age AL A Qo 4= 1,400 mm o]AFolojoF shar, wj
b S, BEe] £ A FE AL Agsta, ol @ Aula
whizol $-2uhet oA Ak %, Ae] Al AT Ao} § Fm W

[e)
A upol] s, Q3 7]7F 22 A7 gl ot (s A, 2004).

A7) £7] wel 2= 21 MY B9 8% SREA BHE A
tH(e] A, 2016). 2kl o 2] 7FA] Holuf Aol EHE o] o HlsES A
°F({Iigg) olgtar s3laL, &+ AN E A AstE =9 w9}
w2 B shal #e A sl 2aWe WA 3 &5 i, 5 Folv



0an S THA &2, 2005). §-8] AZREL 219 Aol B3] U] L
AR, Aol obx gk AE FA o R A3 mso] WA vFd) H
I AT EZE, 2006)

H2ke NS A7 EE s o] Holu [akE el AFeH =9
Holgo] ola] SNAS Ao g sl ZhE AHE 5 FHE A
A4, 4 WA, A so] e AWES O G4 oA U=
2 58S FE= Aow dyA Adrh(PAEA ¢, 2006; Kim & Park, 2002).
ojffel .= HAE Fal de F AT A F2u GRAW, olEy %3t F
w5 WE, A A7 wnled, AR E S 4 e A a, dd
1ol NIl AFFxAAA M8 wol FEE FA ¥k F2AE T4 &
ST UtE AS B2 A2 & 5 dtk(Lee er al 2010; A7, 2006)

w2ke] AR %S By WERI-C, HEI-E, 7HE71, 7199, B-TFI=
g, y—obu| gk, tR, B4, dopdl, SEfReols 5o V|5 EEEC]
ga-510] At Goto ef al. 1994). E2fe] F2 AE-S Zg]H %= (polyphenol)A]
3}etE-¢l ZHEl 7R (catechins) & 5219 7% F 10%°14 18% 4= S5 o
Aom, ol59f FEFe AFHAYI, i}ur‘%ﬂ FE weh tEA YeRd

(Weisiburger, 1997). 38k, sx}o] st 75 e T8 Aoz it
Shskal e ZHE| 1§ (catechins) & 738 SAMSHA| 2 S52}9] ol =218, At
248, WAL FHAE 5o ok Ago] e, o] & o] &3 AlFoE 3

A, aFA, ASPEAA, A F T3 QA Vs oR AR AREdR Y

FX 724, FhEoluy FaE 5o] kel v Goto et al 1996).

52t ghgbe] e o e XIS Y2 thEF 100mg Aol th (AP 7
2006; Goto ef al. 1996). obu] ik AH-o] Q%o @ mxjo] U = 24
of dx3aiH, ¥, AAFA 7S 2ET Bk ofYe} s WA, TS
A7 JES T (Goto et al 1996).

Gl 2 Zpo] Al FolA B AR At AY Ed%E Fol §aLst
7] wjZell 2pe] ool = A &EHA ¥, ofH] ik 84 0] 7] wEe
oL 2pe] grol] Hrofeb, 53] frefobn b 2o H53% 3| o 73
ok ARl FA| =AM s oF 1~3% =0, Hold (theanune)S B3}
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obX kT Parke] A-roll oleh =27 A7 AW A0l miA= dF

< F25 o] &3t 7S 7H HRE Axst] 98 SAbEE Ut
o 1~10% #71ste] el 3

A7Hero] Fotdas T 3HAA]

silomn, Byl Fol= RSk, Biee S7HeH et A3 S5x7t
F 1%5 H7/MA7F £ #4242 B A (Park et al 2003).

1 Rtell Agdqtel mEW, SXULEE UM w9 22 SAS 24
gk Ay} Wb 52k 7HE 0%~8%F H7bete]l HE s AlxsdlaL, =
27V HIPF SRS g
M el Al Aol & B o &

olF Wolx e¥gkarl, wo] gt Mg

=
7b srebgom, Sare] Al el e Fdo] volxE Aow HauHle
(Hyun et al 2001).

E37V 22 g2 Frbste] Alxdk Polo] Aola AFARE
HA7HEE 0~10%5 37hste] A|x3k dlofo] Alolae] A= APk A
7bFol S7VESE pH, R W FAE P_aiﬂ, g =
HA7rgel S7rskel wet A e e 4
HAA L HAF H7hel whet Aol = EO% © é‘ﬁ% A 549 AAA 7]
A3t =2k 8%E F7kshe Aol 7MY A7 Aow YehRu (e

¢

Bj's
N
N
N
il

ji
rEi
o{o
N,
oX,
aul
2,
rlo
N

N
B~
ol
3%
K

fol
M

, 2011)
LS AE AEA WA GRE @) Adel wApLs
0.1%, 0.5%, 1.0% A7}ete] A= AT} =271 A7p7) wEe /\L];g—}g o

.

Fol3, WEYS AIkE FRGOm, F)E o149 Ao viehbA @
U YYL ANA0r, BYEE ST Brlee] A5

Foliov] st ATH 0w AT 0508 Wk Ho] AR AoR

et (Hwang e al. 2001).
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A2 d AE Aol BT uF

1) #AE Ael=9] /A

3 Alo] A (Chiffon Cake)+ 1927 w]=+oll A Harry Bakero] 7]2&}o]
1948 1 Aol gU/hE ml=e] AE Aol ol tH(Kim ef al. 2009).
F8 720 FE(Chiffon) ol A 2 B S 5ok gofolm, Hidk o] §-
o}stal W Hgh gho] wriar sA Zoizl WA o|th(W, ZhA} WlZab, 1992).

i)
)
o

du ome

)
e ARt} Lok A% Ao Fastel, AGelE F o ol FiL, 7]
Sol A ane} RS B He NS A A5 Qe AlolAz

ole g & o)At ThE mAA A 2L} PP A e whl
o 1 el ARAE ol Sen, ARAR WALl AT ALE

3o my no} vkt Al Alx7F 7bssth (e, 2015).
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A 3 A FasEr|Ee &% nF

1) 34Fsls (Antioxidant capacity) 749

frelgte 2 &2 odd electron) B #5 A A 8- A (unpaired
electron) ¢ A#E ] A= 384 EHA=E E J@é}‘l] g =2 93 S T
3 =43 IR AY, 2017). frEguge AA A% AxE T4 5
o, o] }A4E AXE Fok AE] 7]% 2 x7} AstEtH(Phillai &
Phillai, 2002). o]¢} 2 AlEERo] frefeit]zdol] o3 HaA 2 2 »

—_— =

o

o
o

tH(David ef al. 2000).

2 (reactive oxygen species; ROS) <]
st e Edolv (A, 2012).
g4 AAFol=  hydroxyl radical (H:0:), singlet oxygen(O—0:),

3, W75 A 5 T8
2] 2}t) Z (free radical)&
Sk e 2 dk-gAo] o

i
ox
w

r
[
i

ol

ut

superoxide anion radical (:0—0-), nitric oxide radical (NO-), hydrogen
peroxide (H:0—O0:H), hypochlorite radical (ClO4:)% lipid peroxide
(LOO) S0 B% ¥3tEch(urstd, 2012).

o]} Z& ROS+= A4k, M XA A (membrane lipid), &4 9 dhulz o
2 99 AL EAE Y t‘i%“ o] ¥7] Wil AMEEdS = }E}(Sen
1995). AA| o] ROST= #4491 A4S 5 (aerobic respiration) 59 714
3 WA, o]y 141 173 ROSO T L= T2 AXE OE‘r(%VéUL.
2017). Wb F71 8w, AR AL S, A 2 54 odEA

=5 Z3 QA Fygy o] A E i (Shivaprasad et al 2006).

Jm

A
X

AA= frelduZ=Re 7|33 AxEE Bostr] flal] Aug BEA
s AU ek, 2012). 1A19] kst r ]S A 3 91 e
S B8 ATIAY sl o R S AAFVE AIEY 58S ¥
A= A dgirh(o] A, 2013). b @AEskAl (antioxidant) &= Q1A €]
A%e A8k f1g 42l géolﬂr(Fleischauer et al. 2002).
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323} A (biological antioxidant)+= 2FstE 4~ A= =24 HG Aoz 4
F Ak AFst S5 AAATIAY dEets =4 (substance) o]t
(Halliwell & Gutteridge, 1995). 4Fs}(oxidation)ell o]l o2 &F2] YA
o] &4E F dom, oy 434 &4 (oxidative damage)<> 9
(Paz—ElizurT et al. 2008), Alzheimer’d & ¥ (Moreira er al. 2005), -4 3k
(Preedy et al 1998), 5735 (Heinecke, 1997), =3H Gemma et al.
2002), ¥ (Mukherjee, 2007), Fd A (Colak E, 2008), 371<=H (BealM,
2003), Fx (Naito et al. 2006) 59 thdat Ashs fdai.
AnkAl o ® iRl etz A A kst el & 2
EAAAH(AaA)EHE (ol 4 FE AH AR A8 AAE
Ao dHA dov, AAS ez e
Qg Weld freletyzd-s &A7st7|ol &% st (Bartosz, 2003). w2}
Ozl oa] iy AW & oWt 1S A8k 9130
15 A o] th(Ashok, 2001). Z18]ste], 47154 252t
ARE A FARY, dde] )t fof ol A dAFSIA] (natural antioxidant)
Ash7] f1gk Ag-E0] S7kska dvk(rekE. 2012). BERII—C(ascorbic
acid), B]E}HI—E(a—tocopherol), Z&H =9l =(flavonoids) % Zg ¥ &=+
(polyphenols) 52  ZA&AF3kA| (natural  antioxidant)©]tH(Robak &
Gryglewski, 1998).

oo
>
o
2o
o =
e

Ll 2
VL

ZYvERe B A EAEC Fstal o A& 2 g W d
ol NS Foste %@i’ﬁ drtsd & "%LTor?_ 177154 A
(bioactive component) 2. & 77} thFsttH(Liu ef al 2009). &8 ¥ =79

Ak fLxE= HAS 27H4 phenol ringS 7}A a1, Z+72}+9] phenol ring®l &=
Aol = 1709] 4F7] (hydroxyl group)& Ztal ATH(H At 2012). &4l
S EFYdlES A= Atste s o] BaHdAE U] wiitel B
ATelA EHeuls FHFFAE SBste] dAEeS Ueda dn
(Pandino et al. 2011; Amarowicz et al. 2010; DDu & Li 2009; Tabart
et al. 2009).
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2,2—dipheny1—1—picryl hydrazyl A12Fe] eFzato]th(A 3. 2012). DPPHE ©]
HEpa o] b oFE(AloF) 0 & b S frEl el Z EAtel L,

7?%1 dejo] A2 7 glen, 72

7C)E 7RI (EAE.2015).

DPPHY 7L AFA|7F ghr)Zelwia) vh2 2he) 28 42 (scavenger) 4° %=
=3 (trap) 0.5 ZH-3TH(0]F A 2013). wrebA], DPPHYL B95E Awg =
et Alse] s §7teE § 9low, DPPHY| ehr]Zo] 9wy 4]

2o Mo P wddA oe Gaoz WARD, of w 520nmelA FF
57 g r( .2015). DPPHWel  &Alglso

i

%= (absorbance) AA 4
) B, s gt Jdl A& & (relative
inhibition percentage)=® 3 A€ Th. DPPHT organic radical$ scavenging3t
T ok (Kiers et al. 1976).
=4, ORAC(oxygen radical absorbance capacity)™ ©]t}. ORACHl ]

3 23, shehEd el ‘g4l (antioxidant power)'S S48 4 9lon, 53]

EC50(effective concentration

A&7} peroxyradicals = (scavenging)d U+

E5FA)E EFE2 2 3lo] 5431, 23+ Trolox Equivalent(TE)i Al
AFSE 4 QT E, 2012). ORAC 37be= TEZHE 2b&%m, ORAC
unit == ORAC value® YERATH( o] A, 2013). Al &2] ORAC H7}7} =
S5 akstg ol = (0u ef al 2001).
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AA FRAP(Ferric Reducing Ability of Plasma
st e S BAE F de i eR ZdleEs ekl U
2 A7 E ZA, metal reducing powerE AT & Jar(o]FA. 2013
FRAP A|¢Fo = TPTZ [2,4,6—tri(2—pyridyl) —s—triazine] T+ FeCI3E AF
3k, ferric ion(Fe3+)o] @AJ 3t ferrous ion(Fe2+)2] &S 595 nmoll A <]
FEE SAT(HEE, 2012). TroloxE Rw=2 =2 slo] 2359 iks)

& TEZ Yehdth(e]F 4. 2013). A 2= =Xt 27] Al
=4 3l= FTC(Ferric thiocyanate) WHo|th(d 3%, 2012). Ao Ak A&
peroxide©l| ]3| ferric ion®] ferric thiocyanateS 3433+ 2 S = 500nmel A
SATHAA . 2012). AR 2] A8t & S48k TBARS(Thio
barbituric acid reactive substance)™o|tH( A §.2015). &3 3A WAk HF
Atslek Ao A & A ¥ = hydroperoxide”Z} thiobarbituric acid®} WH&-3}o] A4
%)+ malodialdehyde (MDA) 9] %S 532 nmol| A 43l A A =S =
&t (Marnett, 1999). itstAlo] o8l & 32stAAEe] Abaf7F oA ¥
MDA®] o] st €nt. ey MDAE :E3Fstal gl A3fdlAMe 1
Aapz =7 e 5 e S Ay iv(Muller et al. 2007).
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3) Fitsts A

AgAT Aemes IE 24 e B dake} Hate] tstsol w3
ATFCFAS], 2006)00 4 =2k DPPHEH Z AA G 0] w5 78S & 4
AT Bkl om, ARaked, Ao]A], =} Fde] HFH7F =P A F
AFshsol mA = AFCIAIA, 2003)00 4 Fakek fRutd o] HH Al Hgat
Zke] A kst B felHom A, A Fatks)
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=
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=
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=
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=
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—
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A 24 2 UH

1) 1EH Alol=e Alx

= AolAe] Aw wid HIES Table 13 2t 4= Alola= HEHWY

(FEW) o2 AFATE =, AT S o] AEAE D1 wA 7] (KM—3800,
o

>~
@
=
=
(@]
(@]
~
s
=
[oje]
=
=
)
o
>
w
A
(o
-
2
=N
K
>,
(T
oX,
Ho
N
S
(il
i
i
k]
iv)
>,
—
ME

o
o

L Edeitt 7)ol vE] Aol AL wEE, wWolHueHE ¥aL

ZHEA ZEEinh A Aol ARBE A8 Hrlete] ¢ 5,
:

.

h

e
=
st}

(T
o,

otk

=S 50%4% H7leta, FHoE JPHA £3 5 A e nk=
dstA sttt ¥ 3508+ Fste AEE(SIHAE 1

7 cm, =°] 8 cm)ell 2ol 170C=E oddd o 3057
HoAA AW AEZES AT E A AZolA 2AZF YA T A5=Z
FSL T

Table 1. Formulas for the chiffon cake

4

-~ o
o

8

s

=

J8

B

(@]
e
;
ol
N
o
AN
N~ >
> >

-

Ingredients (g) Control GTO-1 GTO-2
Cake flour 100 95 95
Sugar A 65 65 65
Sugar B 60 60 60
Egg yolk 30 30 30
Egg white 90 90 90
Soybean oil 35 0 0
Green tea oil—1 0 35 0
Green tea oil—2 0 0 35
Water 65 65 65
Baking powder 2 2 2
Tartaric acid 1 1 1

DCO: soybean oil 35 g green tee oil Og
GTO—1: green tea 100 g (dry weight) were extracted with soybean oil 500 mL
GTO—-2: green tea 500 g (dry weight) were extracted with soybean oil 500 mL
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= % (g)
> 100

ol A 24k

o] B3 (mL)
o] T (g)

kA=
&A=

Fof R AT

I<]

3

H-&4 (mL/g) =

2) 4

o, 43
| 221X 8 (Pyler, 1979) 0.2

= ALk

o

T

il
-

+

152](3,000 rpm, 10 &, 25

24

ojn

7ol FE R

on
Nﬂ

—_
110

i:l

s

< 100

A 2EsH (g)
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FAE AolAE 3 cmX 3 cmX 3 cme] YWAR ZE 2SS S48,
71 Z7AE Table 29} 2t} (Texture analyzer TA—XT2, Stable Microsystem.
LTD., UK).

Table 2. Operating condition for texture profile analysis

Classification Condition

Pretest speed 10.0 mm/sec

Test speed 1.0 mm/sec

Posttest speed 1.0 mm/sec

Probe P10 (10 mm DIA cylinder aluminium)
Sample area 3.0 mm?

Contact force 5.0 g

Threshold 20.0 g

Distance 10.0 mm

Strain deformation 90.0 %

5) DPPH &2F3l5 (Organic radical scavenging effect)

Akl 58 DPPH (2,2—diphenyl—1—picrylhydrazyl) & o] &3ttt 1

uL AlZel 2.9 mL DPPH (0.1 mM in ethanol)E 7}ste] &35 %
reaction mixtureS YHEI Tt Reaction mixtureS 73 A| £3H35te] do| ¢l
= 3t 30 #7F Aol A At AU-S%). DPPH radical® A7 4

TE 517 nmolA =433}
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6) FTC &Aitshs (XA 4qts) vbg 271dA Asls)

FTC(ferric thiocyanate) Ho2 433t Alg &l 75% ethanol 9.7
mL, 30% ammonium thiocyanate 0.1 mL, reaction mixture 0.1 mLE ¥
3 & & 3 WS AIATH(A ). 0.02 M ferrous chloride 0.1 mL&

, 500 nmell A FFE=E SAHSAT. 2403 HA R FHEE S5}
04 negative controlo] HAY &3 =2 Jegd w7+ =348+ Control

A8 B ethanol 715+

A E (%) = (1- ) x 100

T: Al&  C: Control

7) TBARS @tsbs (A& 3is} wbg S8EA A 5)

TBARSHOo = ZA3ssth 712 &9 0.1 M phosphate buffer (pH 7.0)
7} ethanols 4 o) 12 &3k & ol linoleic acidE 0.03 Mo] =% H7}
gk 71d 89 2 mLell 0.1 M phosphate buffer (pH 7.0) 19.2 mL¢}
7 &89 A 27k 600 ppmo] HEFH FH7FE thg 40T &27]dA x1Es)
A EF 2.0 mLe FHsk] A 9 E¢ 2.0 mLel 35%
trichloroacetic acid (TCA) 1.0 mL%} 0.75% TBA 2.0 mLE 7}3+ th 30
Z 5 95C GFEAdo A 40 &< HHEAIZ . o] Hhg-dS
WZFAl A acetic acid 10 mLe} chloroform 2 mLE 7}ste] XGAIZ oh
4,500 Xgol| Al 5 &< YA FE st FAH A FFEE 532 nmoll A 54
ST

A s (%) = (1--5) < 100

T: A% C: Control
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8) ¥ A

s s 10t A 5-E 60741 o] T 2485 dea e d o A4
sto] & AR EA3 HrpdHo] sl blistar A 5 == AR
WHS Sl Hube s Aela 9 F(figure), F7](flavor), UH-<] A
(color), A7 (texture), YH(taste), A4 el 485 (overall acceptability)el of
sto] #5580 =555 57 Foll, 55 13 Foll A8k 57 H =
He ARE stelen, 724 A gvtt; F-2k9] 239 32k A FolRlaL, 5

o

25|
A7z A2 Fol AR WErt = L3-8 AHA Hol A e

RE AP 33 o) v 545t W £ TEUAE ZASEATE O
Z79 A7k {2922 2Fo]= Student's f—test E A Hf X AHEA]
(one way ANOVA)SO. & BA& R a1, T3] A8 S o) A8 BF5EA
3} EZ2}o] Alo]Q] correlation coefficientE AF&3FSIth. U vl x| FAFEA]
o FoA HAE Duncan’s multiple range test®, F A 8279 oA

A2 Student's —test= A TF A2 o= SPSS (Statistical Package for
Social Sciences, ver. 18.0, SPSS Inc., Chicago, IL, USA) T 27125 A}-8-38}
o:h:]_

%)
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A4 A2 R 2

A 1A =3 4 Aolme =1 EA

1) H]Q_XJ
H|-&4 -2 Alo] A F3 9] X =Z(Gomez ef al 2008) ==}l 2 H 7=

S 23 5210 AS Hbelo] AxE HE Aol H-&% S Table 30
AA AT HEA S AT Ay dixae] 3142 SAHAL, A7
GTO—1°lA 3.08, 7k GTO—214 3.125 YA w3t ds 7t
gk FE Aol Hl-&A S TR GHA GERRTE o] AVFREE Al Fg
FE Aelae] B84 #

o=

54 FASHAAL, AUA, 2009)9] AT B
S H7Fsk HE AelaY HlEAH LS YHZFLO] 1256.7°.% H7}* 100, 200,
300> Z47F 874, 780, 7312 Fadte] i Aok wARGE AakE YERITH
el A HARDE AHHoTA TEAS Ao 488 S, o
of wel 2Fale] Ageel oksiro] ¥/ LHHol Fady] WE(Lee &
Son. 2011)0 FAHET L] Afrael o3k HgHo] Frhate] S7Hl P4 o
wajEo] wae) sha mie] AaKA] WE Aow AR
Table 3. Specific volume for Quality Charateristics and antioxidant

activity of Chiffon cake added with Green Tea Oil

CcO GTO—-1 GTO-2 F value

Specific volume (mL/g) 3.14%+0.34 3.08+0.78 3.12+0.69 0.007

DCO: soybean oil 35 g green tee oil Og

GTO—-1: green tea 100 g (dry weight) were extracted with soybean oil 500 mL
GTO—2: green tea 500 g (dry weight) were extracted with soybean oil 500 mL
“Mean + SD(n=3)

Different letters in a row denote values that were significantly different
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S2e Ae] H7bgel wet we A Foll vl w2 dol oa Hst

), olu] ¥k W) 7]Fro] dejn Fito] 7|3l (An et al 2010) WHE
| &4 A3} Table 40 AASFATH o] 11.83 #S B a, A7}
T GTO-1914] 12.032.= Yeuton, H 7kt GTO-2914 11.969] A7}
of HaAHEW o] the Ao Y-S AUk AE Aolae] w7 EHE
2 gzaE 2 el 7] 480 S7ksE AE3S YEhdh o=
ik "7 (Park & Lee, 2014)A7-9A tZ2d2] w7] 4 ES 6.17904
gt J7FFo] S7HEE A8 S aL(Kim & Kim, 2017), %Rl
FEI Y7 Ao HERFS 7.79 ooy, "I 5%, 10%, 15% H
7hao] 242y 7.85, 7.93, 8.20% FwiF ' HUFFo] SoldE Skt
AT AR AEgS Bl

Table 4. Baking loss for Quality Charateristics and antioxidant activity of

Chiffon cake added with Green Tea Oil

CcO GTO-1 GTO—-2 F value

Baking loss (%) 11.83%£1.13 12.03%£1.07 11.96%1.69 0.018

DCO: soybean oil 35 g green tee oil Og

GTO—-1: green tea 100 g (dry weight) were extracted with soybean oil 500 mL
GTO—2: green tea 500 g (dry weight) were extracted with soybean oil 500 mL
“Mean + SD(n=3).

Different letters in a row denote values that were significantly different
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3) T BAH

Alo]Z 9] A Ztel FaFs H A=
Table 50| YeEpAT S2HEE =
o7 9] i HArE b wet tiato] 48.928 SAHHSLAL, sAEE
100gS #7Fsk GTO—-19¢] 50.170. 2 txto| vlsle] Z7tetglon, A7kt

H2ked H7beks ETE Zol7t fle Ao YEHH
& Aojae] x4 zholl dFE WA= 82 T R FEF
F2 w37t AdEBng Aola9e w3 i
S ZF7HA71E Aol anpAolgli= Barrt vk (Sych et al 1987). o] &=
%i—%}(olxgoﬂ, 2017)-7F Aol xTte] =8 Hf2o] 44230
Hl 8l S7FsQlaL, H7koll A 42.83
T BArEol %OWE— Ao = %—@ﬂ(ﬂ oA AR 23E U
=
=

L P
o
=
et
)
U
-
>
S~
O‘I
Cﬂ
wW
=
BN
U
é

Table 5. Water holding capacity for Quality Charateristics and
antioxidant activity of Chiffon cake added with Green Tea Oil

CO GTO—-1 GTO—-2 F value

Water holding capacity (%) 48.92+3.81 50.17+4.02 48.72+3.54 0.129

DCO: soybean oil 35 g green tee oil Og

GTO—-1: green tea 100 g (dry weight) were extracted with soybean oil 500 mL
GTO—2: green tea 500 g (dry weight) were extracted with soybean oil 500 mL
“Mean + SD(n=3).

IDifferent letters in a row denote values that were significantly different
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=2t dS Hybste] A F3d HE AolAe 7 E(hardness), ©EA
(springness), =3 (cohesivenss), 234X (chewiness)S =43 Ao

AHA = Table 60l AlAIsET. @Akshso] A3t SapAolA9 Aes

Zroll A 267.94%F 7H A VeI, H7E GTO—-16l4] 274.05, 7k
GTO-2¢l4 271.909] k= Yetdlen, izt Hls] 57} st 234&5 B
Sh. ol viyyEE H7H(Park et al 2010)AFoll A= tixzat 3.87,
5%~20% 7} o] Z42F 44.51~55.400.2 F7bete RS YU, o
ol & oI Bk HyH(Kim ef al 2011 M= thETS 134.68, 19 4% 3
7ol Al 142.249] #6E, 12% H7HA] 186.399] ks Bl & Ag-of fALsH

Jakslbzo]l Aste mapAlelAe] vEAde dlxTolA 0.82, M7
GTO-1<& 0.82, A7 GTO—2< 0.82% #}o]| & Ho|x| &kott}, o]= nl}

5%, 10% 7@7} ol A =t} xpol & HolA| grof
S YERATE FAkstsol st SapA el A0 SR AF vzl A
0.29, H7F GTO-1< 0.29, F7HE GTO—-2L 0.29¢] o= 2ol =S Ho]
A gt ol oF B HIHAEEA, 2015)A oA E v 0.3219
2 ZAH A3, SMP-1, SMP—-2 tha] ol A )z} 2jo] & UrE} WA eF
of & A9} frAbe AES HATH

A Aol o] A A9 dxarelA] 106.22%2 vt
A Vel on "7t GTO-12 107.40, H7FE GTO-2S 108.73 H71ek
o] Z7}sl= Ao & LT 01%*31% LR g A & HE Aelal] F
A3} gatsl Aol AT(LEF, A, 2015) M= HFE Eoo] Hylegko)
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Table 6. Texture properties for Quality Charateristics and antioxidant

activity of Chiffon cake added with Green Tea Oil

CO GTO-1 GTO-2 F value
Hardness 267.941£11.47 274.05£10.96 271.90£10.79 0.235
Springness 0.82%+0.01 0.82£0.01 0.82£0.01 0.000
Cohesiveness  0.29%0.01 0.29£0.02 0.29£0.02 0.000
Chewiness  106.22+3.11 107.40+3.12 108.73%3.46 0.453

UCO: soybean oil 35 g green tee oil Og

GTO—1: green tea 100 g (dry weight) were extracted with soybean oil 500 mL
GTO—2: green tea 500 g (dry weight) were extracted with soybean oil 500 mL
“Mean + SD(n=3).

IDifferent letters in a row denote values that were significantly different
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5) @tslks (DPPH)

2] dsteS SAHske W er A8stHa 3l= DPPH &71€
3ol 4] DPPH(1,1—-Diphenyl—2—picryl—hydrazyD)+ &-& AF4S el
1 ZAA 7Y AAFA 9] radical 24 radical ZAFe] H]H 2t
AR EASE Aog =210 AVl AE Aoz dretEAdS DPPH
g 2AGeRE 5439 71 A¥= Table 59F 2T} DPPH &Ho]Z A&
Aee 5ALAE HrlekAl &2 tixwolA 11.08=2 yebwkal, 7kt
GTO-1°¢] 35.99%, H7hr GTO—27} 50.828 frojzow —2—7}8} T}
(p<0.05). o], Ak H7pge] S7e 9 A5 FAaks} 7)50] S7hE =
S 4 7 o, SAEES ﬂﬂé} = W gz 2750 S7kgtE
AL ugtt}. o] 527k HA7F Ha R (Yeo ef al 2017) Aol A iz
o] 13.5%% 7P w2 #hS YErlaL, 0.5% 72 63.53%, 1% 7t
& 77.13%, 3% A7Fre] YA 2A%E 80.13% = 7Hd A YERR o,
2 S Aol AL (o] W1, 2016) ATAAE HAb Ee AUl &

Zaol A 1.02% % Ve AL, B2 B3-S 1%, 3%, 5%7HA H7lete] A%
3+ thAltoll sl 242 16.10%, 52.88%, 77.60%% 94 o2 Z7}3to]
ARt H7bFo]l F7hskel whet DPPH et &7 5 0] S7lste & A+
Ga}e AES BTk T =x132EE A7H(Kim, 2010) AFolA =3b
9= 3}g-E9l catechinsel] 9 &) w2 kst &S et B
alaL, ol =ako] kst G4 el o

a8kt catechins 9]l = =Ap ol FHry
vitamin(Cho et al. 2014)% o] thgst 3absl &4 SdES FHrokal 1o
=2 FrtstE s JeEpd R 2 A3l SAEE "I FE Aelae it
43e A3 Ao AR ETH

L

i
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Table 7. DPPH radical scavenging activity for Quality Charateristics and
antioxidant activity of Chiffon cake added with Green Tea Oil

CcO GTO-1 GTO-2 F value

DPPH(%) 11.0841.26° 35.99+2.45" 50.82+4.02° 152.820

PCO: soybean oil 35 g green tee oil 0Og

GTO—-1: green tea 100 g (dry weight) were extracted with soybean oil 500 mL
GTO—2: green tea 500 g (dry weight) were extracted with soybean oil 500 mL
“Mean + SD(n=3).

32 Means in a row by different superscripts are significantly different at p<0.05

significance level by Duncan’s multiple
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6) A3} 5 (FTC assay)

Linolic acid& 7Fste] Alzke] Aol whel Wsty] = kst s 54
st WMo R A0 UL HE Aolae AAHtst 2UHA AAF

FTC assay® 43} 3 1 A= Table 8 AAISFA T A A 3patsl 7]
G AT H2E A S HleA] @& txwel A 2.03% yEbwkar, H7t
o GTO—-10] 18.27%, 7kt GTO—27}F 35.849] o= vreh 531 7}
Zo| Z7}13 99 © |d7kst 271GA Aol o] FrojHow F
7} B THP<0.05). o] HAEBS HIlel S o) A AFate} 27wk o
Zhetths Ao = Als T & Aol %= DPPHY, FTCH, TBARS

Asol 5
WS o] 83 Al s o] ZeuEE A o] WS E AkEl g4 o)
et A3E YeRg A vH(ErE &, 2009).

2 AR R A E Aolae] F43 G498 BHCIEF & 4
#4. 2015) AT W LES Abgste] & AE AolAe] AT A v
072 fFojd o= vetorn, 3% Tﬂiﬂ% 5.33

, 6% AT 8.55, 9% D 129% AT 12.332 HF 2 o) F)

o 4.0
o 9.8
o
Apghe Aol LS o]
S

Fol FHA5E FAHOR Hobj

d5tar A A s Wol7) o] Qo] 22 B
E5b glont, BAAmel o AEwsd] 4 wmFw ol Tk,
2012). ol 27l WA BHYNLE AANTE DS 7h BAZHBA
ge] REH T 9 Qo] FelvmsgEoln, sy sEEe NE A
Folup AAThe] A @] T AL oste] Abstslo] BT i S}
e HaA HgE FHE FEskE 4T e dom ed Ao
(Pratt. 1992; Chio. 1994; Higasi. 2000). S} G2 F o2 AFRH &= 74
$= W Ga ze) Aol HEo] AEEE At BONE H4RWS

7R AE Aol A8 AT o= AEe A A Sl Ae o
o

=<
ekl A gst wgkE AdAE F dE A
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Table 8. FTC value for Quality Charateristics and antioxidant activity of
Chiffon cake added with Green Tea Oil

CO GTO-1 GTO-2 F value

FTC assay 2.03+0.02* 18.27+1.77° 35.8442.59° 261.481

PCO: soybean oil 35 g green tee oil 0Og

GTO—-1: green tea 100 g (dry weight) were extracted with soybean oil 500 mL
GTO—2: green tea 500 g (dry weight) were extracted with soybean oil 500 mL
“Mean + SD(n=3).

32 Means in a row by different superscripts are significantly different at p<0.05

significance level by Duncan’s multiple

_29_



7) A3 5 (TBARS assay)

A4, @A 9 DNAS A ozs AE

b

Fe e dlo] &
o] F2) 7|5l A (Fridovich. 1986 & Miquel & Quintailha. 1989) *| &
go]l xR 7hg wol o]&¥ a1 ¢l TBARSZ(Babiy & Gebicki. 1990 ;

Buege & Aust. 1978) 2. d A7} HE Aol 9 A A3t F2detA <

Ass SASNT 1 A= Table 99 AAIA T A| A 3pArkst LT

AA T 2o AdS HrtehA] e dFTolA 1.08= Yelga, H7kdt

GTO-10] 20.44%, A7} GTO-27} 67.079] gro = veh} 8o =

7}l thH(P<0.05)

B
>

: =
%, 1%, 1.5% 4 o -3 =7} 7474 0.54, 0.50, 0.48% é;g
ol i}01%(P<0.062) e A ekgko o] A
HE AAsh= kst S dFeke] & 04?4 Aol fAkgk IS Balth

4] E 5

4
uiy
24_[1
to
2

)
N
=
>
D)
ok
r bd
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Table 9. TBARS value for Quality Charateristics and antioxidant activity
of Chiffon cake added with Green Tea Oil

CO GTO-1 GTO—-2 F value

TBARS assay 1.0840.11* 20.44+2.02° 67.07+4.51° 423.851

PCO: soybean oil 35 g green tee oil 0Og

GTO—-1: green tea 100 g (dry weight) were extracted with soybean oil 500 mL
GTO—2: green tea 500 g (dry weight) were extracted with soybean oil 500 mL
“Mean + SD(n=3).

32 Means in a row by different superscripts are significantly different at p<0.05

significance level by Duncan’s multiple
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8) ¥ A

4,412 diztol wa) F71ekglar Akt GTO-2+= 4.36 22 tjzto] w3
Zassho] UEbske)

ALtz A 4.098 7HE A YERRE AL, H 7k GTO—-1¢14] 3.97=
A7 GTO—-204 = 3.95% 3Hadhs F&e Btk o=, i+ 22s
tiAGE AIE Aol A Az} o]o] ksl F (8], 2014)ATlA dixT
o] 7.12% YEb}aL, 5% H7hre] 5.889] g HYlow, 10% H7ktelA
5.45% e} ZHAslsE AEdS w9t

2 tlzro] 4.162 YEREI M7kt GTO-19] 4.242 7k GTO-2
7F 4212 et o= Fuk B8-S HAUME V1A AT (He4, 2003)00
A A T zato] 3.27, 2% H7FaRo] 3.53, 4% H7Fo] 3.60= =7} 3k
A A YEng,

]
rlo
=
BN
M
-
S~
o
NG
f
N
o
i
X

= Uebga H7bE GTO-12 4.22, A7)
T GTO—22 4.202 7HAshe Ad¢S Bk o dof] A7t madd v&
o] F7tel| whet sk Ao =E YERt o, o= 2™ (2010)ATANAE
& 4.60, A7 3%,5% 2+7; 4.05, 3.65% 7HAstE AdE vpehgo] E
Aot vzt AE B

A7 (texture) L hZ o] 4.262 7 =4 YEton H7lE GTO-1
o] 4.21, H7F GTO-2% 4.259] #o=Z YElHoU {92421 Fol&= ¢l
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Table 10. Sensory evaluation for Quality Charateristics and antioxidant

activity of Chiffon cake added with Green Tea Oil
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Figure 4364098  4.4140.97  4.36+1.02 0.003
Color 4.0940.67  3.97£0.92  3.95+0.95 0.023
Flavor 416£1.02  4.24£1.01  4.21£0.95 0.004
Taste 4244053 4224048  4.20%0.61 0.004
Texture — 4.26£0.44 4214038  4.25+0.59 0.009
acc%ggﬁlﬁity 4264023 4274083  4.25+0.57 0.001

DCO: soybean oil 35 g green tee oil Og

GTO—1: green tea 100 g (dry weight) were extracted with soybean oil 500 mL
GTO—-2: green tea 500 g (dry weight) were extracted with soybean oil 500 mL
“Mean + SD(n=3).

Different letters in a row denote values that were significantly different
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ABSTRACT

Quality Charateristics and antioxidant activity
of Chiffon cake added with Green Tea Oil

Koh, Hwa—Won

Major in Food Service Management
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Management

Graduate School of Business Administration

Hansung University

In this study, the quality of chiffon cake by using green tea which 1s
a natural antioxidant was investigated. In South Korea, the interest and
desire for healthy food is getting higher as the year passes by. Green tea
is one of Korea’s unique foods rich in antioxidant ability. Mostly green
tea leaves are consumed as a dried tea or a product which contains
green tea powder. In this study, a chiffon cake which is made by putting
green tea oil instead of the existing green tea powder is used so as to
conveniently have a healthy food with improved antioxidant ability and

to contribute to the food industry in consequence.

First, chiffon cakes with the green tea oil and green tea powder,

which are natural antioxidant, are prepared by differentiating the content
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of the oil and the powder as 500ml—100g and 500ml—500g respectively
and chiffon cakes with enhanced antioxidant ability according to
comparing and analyzing each sample’s quality characteristics and
preference test was made. Next, physical properties and characteristics of
chiffon cake such as water retention, physical properties. DPHH
antioxidant ability, FTC antioxidant ability, TBARS antioxidant ability,

sensory test and statistical analysis of the chiffon cake were performed.

Among the physical properties of chiffon cakes prepared with different
amounts of green tea powder, there was no difference in the specific
volume of the chiffon cake compared to the control group. and the
baking loss and water retention were not different from the control
group. The hardness was increased significantly compared to the control
group, and the amount of green tea oil did not significantly affect the
chiffon cake in the case of elasticity and cohesiveness. However, there
was a result which showed the chewiness of the physical properties

became significantly higher.

In terms of the DPPH radical scavenging activity and early stage
inhibition of lipid peroxidation inhibitory activity(FTC assay), as the
amount of green tea oil was increased, the early stage inhibitory effects
of lipid peroxidation was increased, and end stage inhibition of lipid

peroxidation(TBARS assay) also significantly increased.

It was found that the use of oils with large amount of green tea
powder improved the antioxidant activity. In addition, the quality
characteristics showed no significant difference between the control and
the additive groups. However, when green tea oil is added, a chiffon

cake having improved health functionality can be produced.
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