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43) Halliwell B and Gutteridge J. M. (1995). The definition and measurement of
antioxidants in biological systems. Free Radical Biology and Medicine 18, pp.
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FAkstAle] HFH7F DA ol v

uepA A7 s A FAE, dWAEAY B o e s Fof 5ol A
AgF3EAl (natural antioxidant)E ©A138}7] Y3t =8 E0] F7lsla
t}. ¥]EYl E (a-tocopherol), H|E}W C (ascorbic acid), ==+
(polyphenols)®  Z&tH x=o]=  (flavonoids)E HHA 234l (natural
antioxidant) ©] t}.55)

i

—

nf  Foll A& Fofst
(bioactive component)® L F7{7F wf-g- TheFsirisd)  EE =R Ayt
Aol FxE= HAE 2709 phenol ringS Ay o Z+Ze] phenol
ringol = AHolx 170¢] $4b7] (hydroxyl group)ES ztal it 21 E&-A o
Srd ZevlE §E A dtste o AuRaAE AU W
o B2 A=l HeHs TS SHst] dxbEE S vEa Q)
c} .57

54) Ashok K. J. (2001). Imbalance in antioxidant defence and human disease: Multiple
approach of natural antioxidant therapy. Current Science pp.1179-1186.

55) Robak J and Gryglewski R. J. (1998). Flavonoids are scavengers of superoxide
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and flavonoids in leaf and floral stem of cultivated and wild Cynara cardundulus L.
genotypes. Food Chemistry 126, pp.417-422.
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DDu G, Li M, Ma F, and Liang D. (2009). Antioxidant capacity and the
relationship with polyphenol and vitamin C in Actinidia fruits. Food Chemistry 113,
pp.557-562.

Tabart J, Kevers C, Pincemail ], Defraigne J, and Dommes J. (2009). Comparative
antioxidant capacities of phenolic compounds measured by various tests. Food
Chemistry 113, pp.1226-1233.
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5] Fasts e FAskE WS v e el el 93
Agd Fhstee A7) oe FAsEs et mebA in vitrodd A
Ftes SAD e HAaT VM ol WS AREStelof skH, 7
7te] Aag FEske] st S Arbshal o AEe] Fatde s 54
o 7 ARl e vaa 2

AA, Fbess SAsks 7 BaA]l WS DPPH W'olth. DPPH

s
NS

,2-diphenyl-1-picrylhydrazyl A|¢Fe] <¢Fxto|t}t. DPPH+= o 5% Hief
o] Ao ® SHAT felgttZ Extoltt. DPPHx 37FA @ H €]
ARTxEE AY dow Fxd wed oE 229 me4 (128-13
= 7kx4u.58) DPPHE L AA|7E g ZeolwA v& gt &
(scavenger) 'E# (trap)’ o2 &3t} wlelA] DPPHY) e H = A RS
SAstol A Re Fistes WY 4 Stk DPPH 2o Zo] ddHd

59] Ao] A& oA gl FHoE WA EE 520nmelA 9] F
%= (absorbance)E A3t DPPH  HHol 93 ditslse  ECsk

(effective concentration) T+ X FEdo thal A hAs]E (relative

3
@)

>

inhibition percentage)® 3 A]¢tt}. DPPH+: organic radicale scavenging
g 4 Sl

=4, ORAC (oxygen radical absorbance capacity) H°]th. ORAC 9ol
o&f 2% 2 3letEA o] ‘gkEtE (antioxidant power) S =4S = 9

T} 59

olr

] A&7} peroxyradical scavenging & F U+ T8
Ozl o8] =49 F dE 1S SAE Aa7t dupnd o
A2 vl o] WS Trolox (84 HEY E H=4)

sto] =A4&y, AyE Trolox equivalent (TE)ZE A4S

kD

I
do

oZ
et
O P I
0
rlr

il
=]
N
iy
fru

58) Kiers C. T, De Boer J. L, Olthof R, Spek A. L. (1976). The crystal structure of a
2,2—-diphenyl-1-picrylhydrazyl (DPPH) modification. Acta Crystallographica Section B
Structural Crystallography and Crystal Chemistry 32, p.2297.

59) Ou B, Hampsch-Woodill M, and Prior R. (2001). Development and validation of an
improved oxygen radical absorbance capacity assay using fluorescein as the
fluorescent probe. Journal of Agricultural Food Chemistry 49, pp.4619-4626.
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Atk ORAC values TEZHH 2F&EH™, ORAC unit =% ORAC
value2 UEFATH A189¢ ORAC value?t =S542 &itstdo] =t}

AA, FRAP (Ferric reducing ability of plasma %3+ Ferric ion

reducing antioxidant power) Ho]t}60) FRAP He 7tdsta 2143817

A E S BAE ¢ 9y WHoR ZY¥Es dhta e AE S
g 2 AZEZA9 metal reducing powerE =748 4 At} FRAP Al eF

°o& TPTZ [246-tri(2-pyridyl)—s-triazine] ¥ FeCly& A}%é}ﬁ
ferric ion (Fe’)e] &4 3k ferrous ion (Fe’)el @
2 4%k Troloxd EFEARd] 2F9 %@i}%ﬂ,% TE
t}.

ulA,  EZSAWAR] 27 A8 FAHs= FTC  (Ferric
thiocyanate) ®oltt. o] Wi kel Al 4
ferric iron®] ferric thiocyanateE® &A% HS 500nmolA =73kt 6D
Al A, AAel ksl E FASE TBARS  (Thiobarbituric  acid
reactive substance) Ho|th, BESIA| ALY FHFAsE dAl A P H =
hydroperoxide”} thiobirbituric acid®} Wrg3ste] A A ¥ = malodialdehyde
(MDA)®] = 532nmollA Azt A =E ST FAkshA|
of oa] ExstAAke] Absir A H s MDA o] stolA A €t
a8y MDAE X33ty s AFddAE o1 297t =4 vebgd & 9l
= 9HE AYa e

rulo
o
©
a1
=t
B8
o
X
b o
E[o{t

Abs

A

é*’.:

¢

&2l peroxideo] 9] 3

60) Benzie I. F and Strain J. J. (1996). The ferric reducing ability of plasma (FRAP) as
a measure of "antioxidant power”: the FRAP assay. Analytical Biochemistry 239, pp.
70-76.

61) Lips A, Chapman R. A, and McFarlane W. D. (1943). The application of the ferric
thioxyanate method to the determination of incipient rancity in fats and oils. Journal
of the American Chemical’s Society 11 , pp.240-243.

62) Marnett L]. (1999). Lipid peroxidation-DNA damage by malondialdehyde. Mutation
Research 424, pp.83-95.

63) Muller F. L, Lustgarten M. S, Jang Y, Richardson A, and Van Remmen H. (2007).
Trends in oxidative aging theories. Free Radical Biology and Medicine 43, pp.
477-503 .
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A 448 9= Aol=Z (Pound cake)

17009 T Zue] s & A2 & i Agsel B4 eyt
AEE Aol Wk PHE 4A A5 Aste] U 2w A

(pound cake)©] T},

=1
(original recipe)> WE, A& Ad @ A

S DEERCESE
NEE A7 1 HeEH B3 AelaR WET WES AL Fod &
et T AN T2 TR BAAL GAEA eskeh e

2ole BeAA Q60
1796106 M=ol A wkE gElde] F ERel He= Aol At

ri
W)
it}
32
i
ol
o
rlr
o
3.
Q.
=
=N
a
Q.
(o]
e}
38
M
i
it
ol
o
rlr
o
=,
Q.
=
=N
=
o
Q.
(o]
@
f
o
o,

(brandy)E& 4% FH7bste] 3= AolaE wE=s ot o]F
1800t FW7tA 3= Aloj=e HAF= lighter cakeE WH= WHEF
o7 o7 F=AF Tt 1900 thell 3}eH 7FAI¢l baking soda$®t baking

powder’} JWEE WA s Aloja Azl e FFAE H7Te3

Htol = AF 2 329 71747154 (functionality)o]l ik Lut A|ql

=
£9 Byol FFHUA e Aolze] W MEle F& Folw 4

64) Simmons A. (1996). American Cookery: or, the art of dressing viands, fish, poultry
and vegetables, and the best modes of making puff-pastes, pies, tarts, puddings,
custards and preserves, and all kinds of cakes, from the imperial plumb to plain
cake. 2" ed. (original published by Albany, 1796) reprinted, MA, USA, Applewood
Books.

65) Wilderjans E, Lagrain B, Rbijs K, and Delcour J. (2010). Impact of potassium
iodate in a pound cake syste. Journal of Agricultural and Food Chemistry 58, pp.
6465-6471.

Sanchez-Pardo M. A, Ortiz-Moreno A, Mora-Escobedo R, Chanona- Perez JJ, and
Necoechea-Mondragon H. (2008). Comparison of crumb microstructure from pound
cake baked in a microwave or conventional oven. L. W. T Food Science and
Technology 41, pp.620-627.
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A 5434 EAEA (Texture Profile Analysis, TPA)

rlo

TPA A2 A(texture)o] #55A (sensory)dl HIA & ATFS =
Ast7] fske] 1960 JHEE QT TPAE "Two bite” compression
testE TS o= AlFo] AEFS 23] HAS W AS 'Force
(31)" l 'Time (A1ZH)'2] 2P =2 YehH Aol

TPA #2422 o3l texture profile curveZ4F-E T3 22 F5&

S|
AT,

Qe

]
ol

Wilderjans, Pareyt, Goesaert, Hrijs, Delour(2008), Comparison of crumb
microstructure from pound cake ve or conventional oven. L. W. T Food Science and
Technology 41, pp.620-627.

G738, A4, F24(2010), ™A B@ HF A= Aolae FAEAC wAE
B, TR AFALHETINA, , 17, pp.250-255

HAew, AE82006), "HEARE AMES f=Aolay FHEA,, Tdamzgr
sk3]#]y | 22, pp.808-814.

66) A7A 5, o]d&, MEe, §F4(2009), FvtsS Mg FL= AolaY A F F

4 54, , Tsopre2R&Ers]A], | 19, pp.238-246.

67) A4, &9, g, 2=AL, AuHd, &&4(2009), WA (Fruit of Prunus
serrulata L var. spontanea Max. wils.) %S #H7lgk g&= Aolae AR T F2
54, Tax2F9474e3]A, , 38, pp.926-934.

68) BFadd, A& AlARH2008), Hz B#e M7ie 9= Aolae] £AEA,, T
= A F A G E 88 A, 15, pp.662-668.

69) =AY, AAE=E, pp.748-754.

70) g, HEHE2005), TEHEFE HUMS 2= Aolad FAEAY,, Tdxzgn
sF3) Ay | 22, pp.222-228.

71) 73 A, o] FE, HAlE=E, pp.469-473.

=

i
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. Fracturability: The ease with which the material will break.
. Hardness: The force required to compress the material by a given

amount

3. Cohesiveness: The strength of the internal bonds in the sample

o] uj gumminess®} chewnessi= A= wjAlE = vl

TPA £43%t0] e SA4#dS €2 o 8lth ole AE9

. Adhesiveness: The energy required to overcome attractive forces
between the food and any surface it is in contact with.
Springiness: The elastic recovery that occurs when the
compressive force is removed.

. Gumminess: The energy required to break down a semi-solid
food ready for swallowing

. Chewiness: The energy required to chew a solid food into a state
ready for swallowing.

Modulus of deformability: the initial slope of the force-
deformation curve before the first break in the curve (ie.

before fracture of the sample)

o

rob
—
1o,
1>

J|m
o,
2
£ o
)

A ue =4S dEY] dEel
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First Bite Second Bite
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51

0 .

A tume
Fy
Fig. 1. Typical curve of texture profile analysis.

Texture profile parameters are determined from: Fracturability = F1,
Hardness = F2, Cohesiveness = A2/Al, Adhesiveness = (based on) A3,
Springiness = D1, Gumminess = hardness x cohesiveness = F2 x A2/Al,
Chewiness = hardness x cohesiveness x springiness = F2 x A2/Al x DI,

Modulus of deformability (based on) slope, S1
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A 3F A A5 R IH

A1d dIA=s

FA= 20109 5¢, AhE AFeM 2 SA) AL (23 £ 20)lA 3
3] Ak 2087 FAske]l 20CE TAR F -70CAN FAAx
(Vacuum Freeze Dryer, VFD0030-5085, Hanil Sci. Ind. Co. Incheon,
Korea)dtth sA4xdxs FHAE 44 A7) (Imm)E vhdfste] AolA
AzA ) AGSET o] FHRLE -20TAA mus

BEra gu ge F9 (FGh) AFS, NE (NESHE Fdo

1 As FYsida, A (Felu)S F= Aola Alxd o Aitd

f

.

Butylated hydroxytoluene (BHT), Folin - Ciocalteu reagent, galllic
acid, 2,2-diphenyl-1-picrylhydrazyl (DPPH), thiobarbituric acid (TBA),
2 qa-linolenic acid= Sigma-Aldrich Chemical (St. Louis, USA)Z4-H,
(£)—6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid (Trolox
C)¢} trichloroacetic acid (TCA)+= Fluka Chemie (Buchs, Switzerland) %
3B wodetarh. 2 o] BE Aoke BAE (analytical grade) AL&

shl o,

A2d AIEY

1. Alo]= Wt5 (Cake batter) € HEE Aola Y A=
= Aolae] Ax wE ¥ &2 Table 13 2ok Ax Wy W=

7] (KM-800, Kenwood, England)oll WEj <} A& Y 387 &3}

a9 A7 F, AlgE 3-43]0] yro] oA 5 &

Aol £e¥A f=x 3 5 =5 ¥ 302t =938

+
2
R
e}

N

N

—rt



A R AH BT A A F A EFatol

g$= Aola ¥ 250gE WeolH & (Zo] 180mm x Y o] 76mm,
F-3=0] 50mm)oll Yol 175TCE oy QEoAM 4587 & F A (25
+ 1C)oll A 2A17F & ¥Zhs & A2 AT

Table 1. Formulas for the pound cake added with lyophilized Aster

scaber powder

Ingredients (g) Control  AS-1 AS-2 AS-3
Cake flour 100 95 90 80
Sugar 80 80 80 80
Egg 80 80 80 80
Butter 80 80 80 80
Water 20 20 20 20
Non-fat dry milk 1 1 1 1
Baking powder 2 2 2 2
Salt 1 1 1 1
Lyophilized A. scaber powder 0 5 10 20
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2. BrF9 =833 B4
F9 45mL¥} sfA} (sea sand) 1gZ ¥ 387 WA 7]

5, 1023 942" (750g, 25 + 1C)3E ¥ 45 A phEsE SAHA
Az S w=xo FEIHS HogMFEZS47] (Moisture analyzer,
MS-70, A&D Co. Tokyo, Japan)Z =743t W= 200ml %3S =
20mL THFo2 ol HlEs SAs A

W< 6mLE Petri dish (50 x 12mm)ell 7}= wol kA (Color meter
JX777, Minolta Japan)E& ©]&3te] WX (L, lightness), A% (q,
redness), @ A% (b, yellowness)E ZAstgct TF o HAXE=
L = 9846, a = -0.23, 218l b = 1.02°] At}

b S0mLE EEAE el @i A2 (25 = 1T0)oM e w=e] A
E& FA39t (Sine-wave vibro viscometer, SV-10. A&D Co. Tokyo,

Japan).

=3 JJro‘: AS sA24Axs & v (Food mixer, HMF- 31008S,
Hanilelectric Co. Seoul, Korea)d}o]
= ARgEFaiTh

Zehila o AOAC 984.13 A-D (AOAC, 2006), =% AOAC 920.39
A (AOAC, 2006), 3]+ AOAC 942.05 (AOAC, 2006) WHo=z &4

14 sS4 6, A = Aela 01g (AERF

HNOs& 7Hall fr71&E < wslatdith #ald A5E 100mL7F 5 ==
A3k & ICP-MS (Optima 4300DU, VG Elemental, Perkin Elmer,
USA)Z #4384t}

72) Somogyi M. (1952), Note on sugar determination. Journal of Biological Chemistry
195, pp.19-25.
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54

Aol =83 F2

il
of
B

ik shgE Aoladl ]

EAABYD on 24

-
1

gom, 3

Wy
&

sho] e ok

o] Aoz At

o
1=

o}

S
T

2N Z2| 7o (ml)
HEe Y )

H| X (ml/g) =

o

h
A

20mLE 7}

25 + 1C)

A% (3,000rpm, 10+,

<
T

1C)

MESE (9)

test method. Baking science and

and chemical

Physical

(1979).
technology. ond ed., pp.891-895. Sosland Publication Company, Kansas, USA.

J.

73) Pyler E.

and

infrared

Microwave,

(2005).

infrared—-microwave combination baking. Journal of Food Engineering 71,

150-155.

M.

and Sevimli

S,

Sahin

Summu G,

74)

pp-.
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6. =4

= AolZE 3 x 3 x 3 cm® YWAR FH =4S SAHSIAL,
I Z7Le Table 29 2t} (Texture analyzer TA-XT2, Stable
Microsystem. LTD. UK).

i

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 509
Threshold 200 g
Distance 10.0 mm
Strain deformation 90.0 %

7. 8%

g Aol=mY MEE= crust®t crumb®E Lol ST =, Aol
A& crust® crumb® Yo 3§ F Petri dish (50 x 12 mm)el] 715
ol AAA (Color meter JX777, Minolta Japan)E ©]-&3l¢] Hunter?
W% (L, lightness), 42 % (q, redness), ¥ 3% (b, yellowness)Z L}
EFUITE 35 9] RAXE L = 9846, a = -0.23, 1813l b = 1.029]
21th. Hue angle (M7)e (tan' (b'/a") =, A% (chroma % intensity)

= (@)= AEs g
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AEG F AN 247 B YAE HET AolA AR (00g)E

Fevl ALE 7}
Fatgnh Hem A=)
. _

A2 108 WEea 8%

é_
ke
i
8
4
M

= AAT F

< 1ImL FZ& vl A&afste] o

a4

S

FrIdEe] 28 2 Qe 9ste] gas chromatography (GC,
Hewlett-Packard 5890A)& G 33t Th.  Detector= flame ionization
detector (FID) 2 mass detector® AFE3}3, columne capillary
column (HP-1, 30m x 0.25mm i. e. x 0.33mm)< AF83FS0th Injector$}
Detector®] =X+ 747} 250C= 95t 239 2k 50TolA 53t
FAAZL $ 3C/mine. = 230C7HA s2ste] 230Coll A 3023+ 418k
t}. Carrier gass GC #AAldE A& (ImL/min)E, GC-MS #2414 &=
dE (ImL/min)<S AFE3+9 3L, A 59 injection volume 1uL®= &} t}.
GC-MS spectrum< NIST Hewlett-Packard 59942C original library ]

mass spectra®} Hlauslo] 7| HE-S Folslgdt)

9. F5AHA

HeAdA = 10N 60744 o] Y 2485 dsHAade R A
gato] & AFO HA FrpdHe dis] & AT F ARE AP
= AAelv. Bt ES Aol 9 (figure), WH-4 A (color), 7]
(flavor), = (taste), A7 (texture), = AAH2 FE&% (overall
acceptability)ol] thate] #eEA o] FSF5F 105 Zdl, LS55 14 &
of EAst=S AT b ARt FAR R Z3HE 33k A Fol A

oM, $UA/E AR Fol ARS Wi} AHK AN E A

AlsESE

>
=2
v

o
L
2
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Ef.
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@)
(@)
=N
—t
D
[
ok

(total polyphenol content, TPC) =
Zkzre]l Als 100uLE Al del &713, 500uLe] SFTE 7hstAd
Folin-Ciocalteu reagent 250uL, Na.Coz 1.2omLE Y2 & 45T A 15%
F el Fdth A& FHEE 725mellA S8 Gallic
acid (100~1,000ug/mL)E o] &3k calibration curve (R* = 0.9846)% ¥
TPC 35S 2FE3te] gallic acid/100g x5 Fo 2 YERNSIT

11. He7t29 3 F

FAAZE g Aol Alg 5godl FHF ImLE 713 F ethyl
ether: petroleum ether (1: 1, v/v) 10mLE 7}t A3Al &3 &
3,000 rpmell A 10&3F 4 s (4C). 45 Ants FHsha
o Y% &ulE I8l FEsE 22E 33 WESAT. FEE &9
o] vlE e E =3 F acetoneo] &AA AHFS 20mLE 3 Th 9]
g o#ste] HPLC #4 A&z Abgetdth. HPCL #2414l stationary
phasex= C18 (250 mm x 4.6 mm, YMC Co., Japan)©] %l il, mobile phase
+ acetone: water = 100: 5 (flow rate: 1mL/min)°] 13, detector®] 3}

2 450nme]| A o}

12. Organic radical scavenging effect

Hydrogen—-donating Y+ radical scavenging ability=  DPPH
(2,2-diphenyl-1-picrylhydrazyl)® S o] &3} t}. 100uL A= 29mL
DPPH (0.ImM in ethanoD)& 7}38Fe] &3 3}e] reaction mixtureE YHESU
t}. Reaction mixtureE ZotAl E@sto] o F& 3ol 303+ AfHlolA
sttt (A). DPPH radicals A2l A%=E 517nmolA S st

Organic radical scavenging & ¥+ DPPH radicalZ 50% A7 4 U=

75) Sepulveda R. T and Watson R. R. (2002). Treatment of antioxidant deficiencies in
AIDS patients. Nutrition Research 22, pp.27-37.
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Age] T (G2 YERA AT

13. Peroxyl radical scavenging effect

ORAC (oxygen radical absorbance capacity)®] WO 2 =743} t}.76)
25uL A& (100 pg/mL), blank, Trolox calibration solution (0~100uM)<
4 M fluorescein 150puL¥} &3+ & 173 mM/L AAPH &9 25uLE 7}st
o] 37TCollA 1533 AFuo]d 3t Fluorescences 4417 &<t 2+
Ao 7 =AY, AAPH (2,2’ -azobis—(2-methyl-propanimidamide)
dihydrochloride)+= peroxy radigal generator®, troloxi= standard® A}-&
3kt ORAC #4248 pH 7.4 phosphate bufferoll A =33ttt (37°0).
485 nm (excitation)®} 520nm (emission)ell 4] fluorescences =743} 1L,
H% ORAC %S net area under the dacy curve® AFE3}e] trolox
equivalent (TE)= YE AT}

14. Metal reducing power

Metal reducing power= FRAP (ferric reducing ability of plasma)<
o] £-3lAt} (Benzie & Strain, 1996). 900ul. FRAP reagent (2.5mL of a
10 mM TPTZ in 40 mM HCI plus 2.5mL of 20mM FeCls-H.O¢F 25 mL
of 0.3M acetate buffer, pH 3.6), 90uL. SHF<F 30uL A& (100 pg/mL)
T blankE ¥ =33 T el A 0% AT FHEE

=
=
595 nmoll A =43, 23+ trolox equivalent (TE)Z YWERH ST}

15. 5424
RE AYe 33 o4 wE ZYse] AT + EFAAR EARYL.

) Au X EAHEA (ONEWAY-Analysis of Variance)oll A 9% =}o]7}
N & dElAE Duncan® tEtAHOoE fFoyxE AA AT

Simple linear regression analysis® ©3| Pearson's correlation

76) Tabart ], Kevers C, Pincemail J, Defraigne J, and Dommes J. (2009). Comparative
antioxidant capacities of phenolic compounds measured by various tests. Food
Chemistry 113, ppl1226-1233.
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coefficient® YEMAATE. FAE2A o= SPSS (Statistical Package for
Social Sciences, ver. 14.0, SPSS Inc., I, USA) Z& 19S5 A3t}
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A7he Alm grell= el ARl ZFol 7t maiz, 10gl4- 20g° A7V A&
ol FoAe Aol Atk A E4S MUMESFE pHIE TUbEe
e ZF L AA S pHZE pH 854 + 0.02 AR 7] wfj&l o=
AR AT
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g -
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7 |
- o d
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a -

3 -

2 -

1

Control

Fig. 2. pH of the pound cake batter added with lyophillized A. scaber
power.

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A
scaber. Different letters in figure indicate significantly different (p<0.05).
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2 3 2 A7 = Aol vise] MRS SAZ Adie
Table 37 2t 542 33 225 HA/Hgo=EH w59 Wk (L value)=
freldoeg Fastai, SA%E (a0 value)9t FM % (b value)v= oA

2 Z7FsA Tt Axel 54 23 B HI7FEF 7He] Pearson’s correlation
coefficient (e WE7} =

-0.
-0912 (p = 0.0D)e|Yon, A Ti= 2 = 0942 (p = o.o1>019i L=
:‘,:

Table 3. Effects of addition of lyophilized A. scaber powder on the

color characteristics of pound cake

Chromaticity Control AS-1 AS-2 AS-3

L value 75.40+0.12° 66.60+0.26° 62.17+0.32° 57.55+2.09°
a value -250+0.10°  -6.27+0.12° -7.07+0.11°  -9.06+0.14°
b value 16.47+0.15° 16.50+0.22° 18.27+0.05° 19.10+0.02°

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A
scaber. Same letters in a column denote values that were not significantly

different (p < 0.05), analyzed by ONE-WAY ANOVA and Duncan's multiple
range test.
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3 BEe HUtHo]l SUMETE fF9de=w &
7Fat Tl Aol = wWFEo microcrystalline cellulose?t 2 AF4aE A7t
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rlr
A
4
N
ﬁd

9 cake flour®] 2ol 4 e 035 + 0.083% (w/w)ollx, &2
+ 0.972% (w/w)eldth. webA &

o] HFo] 7t A2 A el

77) Brys K. D and Zabik M. E. (1976). Microcrystalline replacement in cakes and
biscuits. Journal of the American Dietetic Association 69, pp.50-55.

78) Lu T. M, Lee C. C, Mau J. L, and Lin S. D. (2010). Quality and antioxidant
property of green tea sponge cake. Food Chemistry 119, pp.1090-1095.
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Table 4. Moisture content and specific gravity of the pound cake

batter added with lyophilized A. scaber powder

Control AS-1 AS-2 AS-3

Moisture (%)  32.97+005° 33.18+029° 3441+033° 37.27+0.14°

Specific gravity 0.511+0.002° 0.518+0.003° 326.03+2.32° 411.77+1.56

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A.
scaber. Same letters in a column denote values that were not significantly
different (p < 0.05), analyzed by ONE-WAY ANOVA and Duncan's multiple

range test.
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Fig. 3. Viscosity of the pound cake batter added with lyophillized A.
scaber power.

79) Lu T. M, Lee C. C, Mau J. L, and Lin S. D. (2010). Quality and antioxidant
property of green tea sponge cake. Food Chemistry 119, pp.1090-1095.
Masood F. A, Sharma B, and Chauhan G. S. (2002). Use of apple as a source of
dietary fiber in cakes. Plant Foods for Human Nutrition 57, pp.121-128.
De Fouw C, Zabik ME, Uebersa M. A, and Aguilera J. M. (1982). Use of unheated
and heat treated navy bean hulls as a source of dietary fiber in spice flavoured layer
cakes. Cereal Chemistry 59, pp.22-230.
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AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A.
scaber. Same letters in figure denote values that were not significantly different
(p<0.05), analyzed by ONE-WAY ANOVA and Duncan's multiple range test.

A2d 32 FFH 2LE AT A= Aolay 54

A Ax FFH BES AU ge= Aelae dvtdE S 4
& Table5o]l YEFHRATE Table 5949 o] Iz FH3H
S7FetH A FHol 15Kcal7h A #HA&skd o A3 Apolol 9
© #=HA & (p = 0165). =AW 2 A FaFe

o=

o] A7t oEN =AW °F 011~061g7tA], AT °F 0.17~0.21g7t

off
Mr 2 o By
o omy

=)
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Table 5. Proximate composition of pound cake prepared with

lyophilized A. scaber powder replacement

Control AS-1 AS-2 AS-3
Energy (Kcal) 406.69+10.99 406.19+10.84 392.58+10.29 392.09+3.96
Moisture (%) 2456+066° 2497+081° 39.01+039° 40.88+0.36°

Crude protein (g) 5.52+0.15° 574+015° 5774014  621+006"

Crude fat () 2193+059 2204058 2143052 21671022

Ash (g) 0.76+0021° 091+0.024° 1.03+0.027° 1.32+0013°

Reducing sugar (g) 46.98+127 46811125 4513+118  44.86+045

Dietary fiber (%)  005+0.001° 091+0023° 171+0045  3.39+0.034°

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A.
scaber. Same letters in a row denote values that were not significantly
different (p < 0.05), analyzed by ONE-WAY ANOVA and Duncan's multiple

range test.
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A @H 2we Wse] Axd Hes Aolde AR FolA
SR, 2R, AR D Noldih GBS WETO vt B AT

N FoAoz FrAdG AA BUE WATE gAGoA =

Aol FRFFE F 04~16.32%74A], Aol d i a2 0.86~3.244)

A A7 FAEA Aolae £E FFel AR AL Holdfa @
%ol 37t 9919 Aow ARANUt ol fast el FEE Wi
@ & goms Ao Vol vyl FE& XA F YW Ao A

3 H7be gzl vlste] 2wl d e 0.22~0.69g, 33 3
F2 015~056g7HA =tk HrFFe] dwd gheko]l 876 + 0.32
g/100g, 3]+ FFFol 0.18 + 0.087g/100g°] L,

F2 2314 £ 0.656g/100g (AT ), 3] T=F2 1067 + 0.026g/100g (1
SEoldnt xR 3 A bl

Zvhy
A WATE A BUE Arteas) dEo

N
N
rol

FEE Aolae EFo] =L Ao dHo=E AHHJL

3= Aol= (lighter pound cake)E A Z3s}7] ¢t =&

UTESY  FH FES HUFFoEHN HEAd WHoE Axd gt A

olaX T Aol AL, Aoldfr, duld 9 3| FHeFo]l SIS

o webA FHE HUF o RN LS SUkstar dRFo] AT g
[e)

EAelAE Az 7 e Aoz AFRESIH

80) Wilderjans E, Luyts A, Goesaert H, Hrijs K, Delour J. A. (2008). The role of
gluten in a pound cake system: A model approach based on gluten-starch blends.
Food Chemistry 110, pp.909-915.

Wilderjans E, Lagrain B, Rbijs K, and Delcour J.( 2010). Impact of potassium
iodate in a pound cake syste. Journal of Agricultural and Food Chemistry 58, pp.
6465-6471.

Sudha M. L, Baskaran V, and Leelavathi K. (2007). Apple pomace as a source of
dietary fiber and polyphenols and its effect on the rheological characteristics and
cake making. Food Chemistry 104, pp.686-692.
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F @Qlo|th®) Table 6049 2ol FHEW Arbdo] FAAFF <

£ 4.
o] gteFol Frbstd oy ok A o] fFoAQl Aole vEhUA
ekth (p = 0.063). WEkA #HFH BT HUtE Aste Bz Aolae &
Fol F

-
NaAGE AEe] Bl 9 VA4 $e Aoz AR

F3H ArbE daETr 2R el 9
o= Srbetslnh F=kle] HE 9F dHs WHOZE Hshe 7eo®

A AS w, 104 o] A9 26~23.1%7F Hldo|H, 53] 654 o]/

81) BAEAN AR A EE( 20060, "HWIAZDELAL , A 371 (2005) FEEILA. p.

Ao, AAE, A4 22004), "HGZE AR S Rl v A=
A, , TE=AFIFAeEA, , 33, pp.995-999.
83) R A HA - AW ¥ £5-(2006). FAA, p.16
84) Fow, W&, AR, 24T, wEe(2003), "HAxACl Zg Asiv Azl mA|
]
2]

, 35, pp.604-609.

© d
F7d, M. (1996). "Zudst Fel Ax % dndd dgo] A L35A,
Feb=r 21353483 #) 28, pp.995-1000.

2]
85) A, AF, o=, AFol. (1997), "AFAANM ZEF Q1o AHuI &l A Za
2 AWl VA= G, TE=ddesA 4, 30, pp.813-824.
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Table 6. Mineral concentration of pound cake prepared with lyophilized

A. scaber powder

Control AS-1 AS-2 AS-3

Ca (mg) 24.54+0.66°  27.78+0.74°  30.04+0.79°  36.48+0.37%

Fe (mg)  0.83+0.022° 0.94+0.025° 1.02+£0.027¢ 1.24+0.013¢

K (mg) 87.26+236°  92.36+2.48°  94.35+2.47° 104.54+1.06°

Na (mg) 207.26+5.60  208.30+558  202.59+531  204.91+2.07

P (mg) 69.72+1.88 70.68+1.85 71.37+£1.91 74.04+0.75

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A.
scaber. Same letters in a row denote values that were not significantly
different (p < 0.05), analyzed by ONE-WAY ANOVA and Duncan's multiple

range test.

89) Ekhrd E. Z, Filer J. R. (1996). Salt, water, and extracellular volume regulation.
Present knowledge in nutrition, 70 ed., ILSI Press, pp.265-271.

90) Tannen R. L. (1983). Effects of potassium on blood pressure control. Annals of
Internal Medicine 98: 773-780. Kempner W. 1948. Treatment of hypertensive vascular
disease with rice diet. American Journal of Medicine 4, pp.545-577.
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e Aola F=F = ek A (positive)d] F#HIAA7E U= Ao
Uebgth (= 0981, p < 001). °1¥ & Aie wFe L= Aoja
A7tet s wWeol AR S-S HER AT

3 A7 -yl gixzTto] Blste] oF 3~30%7HA frolAow S
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91) ¥3FA(2000), "HAEAS TFHA ofFo AFHH} UER, ZFY HF ¢ 2WF
i d Ao #ek A, Teag st A, |, 33, pp.647-659.
92) F7A s8], 499, #2H. HAA =, pp.250-255.
93) B A A& Ak ﬂ Al =, pp662 668.
A3, AL ATA2001), "AIFHAEES HUE 2EXA Aolme EA,, T2
FGFHT3A, , 36, pp.30-40.
b n], $94(1999), MG oAt JFFE HULEE Aelae EEgstd W AT
54, Tax2F9%74es|A, , 28, pp.534-541.
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99) Bred A, A& Al A A=, pp.662-668.

100) Pomeranz Y. 1978. Wheat chemistry and technology. American Association of
Cereal Chemists. M. N, USA. p.756.

101) Berglund P. T, and Hertsgaard D. M. (1986). Use of vegetable oils at reduced
levels in cake, pie crust, cookies and muffins. Journal of Food Science 51, pp.
640-644.
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Table 7. Physical properties of pound cake prepared with lyophilized A.

scaber powder

Control AS-1 AS-2 AS-3
W%G)Jht 252441145 260.18+129° 275.19+£399° 290.86+15.5
Volume 641.54£1.97° 659.70£2.01° 778.89+3.24° 823.85%6.55°

(mL)

Specific volume a a b b
(mL/g) 2.54+0.01 2.54+0.01 2.83+0.03 2.83+0.01

PG Yeld 124784072 121.074060° 11448+166° 10831208

Ba('g}of;g loss rate  1986.046° 1740+041° 1264+127°  7.66+0.76°

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A
scaber. Same letters in a row denote values that were not significantly
different (p < 0.05), analyzed by ONE-WAY ANOVA and Duncan's multiple

range test.

4 HEE AoAY FERAE
A vhsl ol FH ArHTolAel HolAf Faol ¥, F7] £4

o] vratt} weld A Az HFH EES AU BL= Aolae FER
F8& FASAT (Fig. 3). Fig. 30149} o], tjz77F oF 57%= 713
S FEEFEHS UBia, FH Ukl SUME SR 9= Aela
7 Bfete R gl froAer Sk = A AbE dx
Toll Hlgko] HA oF 3%l Hul o 30% A= s © EArsklth
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Fig. 4. Water

concentration of lyophilized A. scaber powder.

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A.

scaber. Same letters in figure denote values that were not significantly different

(p < 0.05), analyzed by ONE-WAY ANOVA and Duncan's multiple range test.
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Table 8. Pearson's correlation coefficients between the A. scaber
concentration, water holding capacity, dietary fiber, and/or reducing

sugar concentration of the pound cake added with A. scaber powder.

AS WHC DF RS
AS 1.000 0.949° 0.987° -0.659
WHC 0.949° 1.000 0.945° -0.769
DF 0.987° 0.945° 1.000 -0.645
RS -0.659 -0.769 -0.645 1.000

AS; concentration of A. scaber, WHC; water holding capacity of pound cake,
DF; concentration of dietary fiber in the pound cake, RS; concentration of
reducing sugar in the pound cake. Superscript letter means significantly
correlated between categories (p < 0.01), analyzed by Simple linear regression

analysis.

- R = 76‘
% (hardness)= WZEZT7F 364.13 + 1226 (g/cm®) = 7F¢ =%kar, 33 &
@ ArbFe] FARGEE Aus) foldon padste] 200% FH B

A7hrs TR of 25% AR ARrh vt (Fig. 4).

Aolzs] AuE: Aoa Az AhHE B mgHe] gPHoR
Gepe wom, FHHORE FA, By, FEUY Fol 9L wE Ao
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Fig. 5. Hardness of pound cake with diverse concentration of
lyophilized A. scaber powder.

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A scaber, AS-3; 20% (w/w) A.
scaber. Different letters in figure denote values that were significantly different

(p < 0.05), analyzed by ONE-WAY ANOVA and Duncan's multiple range test.

103) Lu T. M, Lee C. C, Mau J. L, and Lin S. D. (2010). Quality and antioxidant
property of green tea sponge cake. Food Chemistry 119, pp.1090-1095.

Kamel B. S and Rasper V. F. (1988). Effects of emulsifiers, sorbitol, polydextrose,

and crystalline cellulose on the texture of reduced-calorie cakes. Journal of Texture

Studies 19, pp.307-320.
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Table 9. Pearson's correlation coefficients between the hardness, density, weight, volume, moisture, water
holding capacity, and dietary fiber of the cake, and/or batter viscosity of the pound cake added with A

scaber powder.

Hardness Density Weight Volume Moisture ~ WHC Dietary Fiber Viscosity
Hardness 1.00 -0.82° -0.97° -0.92° -0.87° -0.93° -0.98° -0.94°
Density -0.82° 1.00 0.88° 0.97° 0.99° 0.89° 0.84° 0.72
Weight -0.97° 0.88° 1.00 0.97° 0.93° 0.97° 0.98° 0.89°
Volume -0.92° 0.97° 0.97° 1.00 0.99° 0.96° 0.94° 0.83°
Moisture -0.87° 0.99° 0.93° 0.99° 1.00 0.92° 0.88° 0.78
WHC -0.93° 0.89° 0.97° 0.96° 0.92° 1.00 0.95° 0.84°
Dietary Fiber -0.98° 0.84° 0.98° 0.94° 0.88° 0.95° 1.00 0.91°
Viscosity -0.94° 0.72 0.89° 0.83° 0.78 0.84° 0.91° 1.00

WHC; water holding capacity of pound cake. Superscript letter means significantly correlated between categories (p <
0.01), analyzed by Simple linear regression analysis.
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#FH BES Hubsk ge= Aoz ©=HA (springness) S A
(cohesiveness)S A3 A= Table 103 2 &84S WydwE AR
7} 3o 11]74 A= HEZorte= AdolH, & t
Ao FHE FAH= & A8 selv. w24 f?} ﬂ%‘% TUS 5

=
#H3 SHA el

i,
=
0,
o o

;

lo
>
il
N

~20%7HA sk = Aol el H7bskE A Aol
= 9% e e Aoz YElyt (p = 0.701 for springness; p =

0.899 for cohesiveness).

WA A ARE A 7 e AHE vtEed 2ed A4
(gumminess) ¥ LA AE]Y ARE AZ F Qe AHE wt=sd 28
P AP (chewiness)= SASAT 3 28& H7bste] de=
Alela2E Axstd FAI FIA o] FaeAH (Fig. 6). 18 5~10%
A B2 HA7 e sz 74 Aol el Al skt

Table 10. Springness and cohesiveness of pound cake prepared with

lyophilized A. scaber powder

Control AS-1 AS-2 AS-3

Springiness 0.98+0.017 0.96+0.033 0.98+0.009 0.95+0.034

Cohesiveness  0.32+0.020 0.31+0.023 0.33+0.022 0.32+0.04

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A

scaber.
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Fig. 6. Gumminess and Chewiness of pound cake with diverse
concentration of lyophilized A. scaber powder.

A; Gumminess, B; Chewinee. AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A
scaber, AS-3; 20% (w/w) A. scaber. Same letters in each panel denote values
that were not significantly different (p < 0.05), analyzed by ONE-WAY ANOVA
and Duncan's multiple range test.

- 46 -



20%°] A S-S AU A A Aol A8 Aasksinh

= H o
AR AP AE2 AE SARS VIee=R Frh wEbd 20% FA

FAAZS FH TES HUS = Aelael WE (Lightness, L
value)E& SA3T A¥= Fig. 73 2ok Aola wwHel L g2 3 A7t
fFrelAow =kouy 3 A7 telle FoAQd Aol
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=k A3 H7E Atolole F9AYd AolE YEWdY. HEH 2
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10048, AeH(2005), "Exdds H7he L= Aol F454,, ¥ x¢
#8325, 21, pp.669-676.
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Fig. 7. Effects of addition of lyophilized A. scaber powder on the
lightness of pound cake.

A; Crust, B; Crumb. AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber,
AS-3; 20% (w/w) A. scaber. Same letters in each panel denote values that were

not significantly different (p < 0.05), analyzed by ONE-WAY ANOVA and
Duncan's multiple range test.
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Fig. 8. Effects of addition of lyophilized A. scaber powder on the

greeness (-a value) of pound cake.

A; Crust, B; Crumb. AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber,
AS-3; 20% (w/w) A. scaber. Same letters in each panel denote values that were
not significantly different (p < 0.05), analyzed by ONE-WAY ANOVA and

Duncan's multiple range test.
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Fig. 9. Effects of addition of lyophilized A. scaber powder on the
yellowness (b value) of pound cake.

A; Crust, B; Crumb. AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber,
AS-3; 20% (w/w) A. scaber. Same letters in each panel denote values that were
not significantly different (p < 0.05), analyzed by ONE-WAY ANOVA and
Duncan's multiple range test.
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Fig. 10. Effects of addition of lyophilized A. scaber powder on hue
angle of pound cake.

A; Crust, B; Crumb. AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber,
AS-3; 20% (w/w) A. scaber. Same letters in each panel denote values that were
not significantly different (p < 0.05), analyzed by ONE-WAY ANOVA and
Duncan's multiple range test.
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Fig. 11. Effects of addition of lyophilized A. scaber powder on chroma
of pound cake.

A; Crust, B; Crumb. AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber,
AS-3; 20% (w/w) A. scaber. Same letters in each panel denote values that were
not significantly different (p < 0.05), analyzed by ONE-WAY ANOVA and

Duncan's multiple range test. p value of A panel = 0.531.
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Hue anglex 1% (tone)s FAlste o= 0o 7MhEs AA
(red), 90’ 7M7h&4= ‘& (yellowish), ‘120°¢] 7752 A
(green)’, ‘1807 7Mt&s+5 ‘A= (cyan), 2409 7Vhess A

(blue), ‘3600l 7}7h&45 ‘34 (magenta)S XA gt} WHA ] chroma

Figs. 10~11¢llA ¢} o], 33 o] = Alojae] Mo nA=
3= Aol REGE Wil B w2 Ao eyt F, Ao
A Wi A 2EE AV RA 2e 545 YEhtly Alela
el A mksel] Eofgle T otvmdt o] AejAE wWe F
Maillard reactione €o7 ZA& yehl= Zoid. de= 7ojaE w

= 1
T B Alola e %= 100T ol oR ZEhrhA ehE ki)

_—

5

2

b Aol oA 3} ofn =2t 7Fe] Maillard reaction®] o]
Uzl FEatez Aola uF-<o] A4 (hue angle) Aol A xAld M7}
st B9 Ao APHor S vt (7 = 0694, p = 0.05).

BA A3 BE Asge] 2RSS A2 Yne] Aol e 24

105) Gomez M, Oliete B, Rosell C. M, Pando V, Fernandez E. (2008). Studies on cake
quality made of wheat—chickpea flour blends. LWT-Food Science and Technology
41, pp.1701-1709.
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Table 11. Flavor volatile compounds of pound cake contained diverse
concentrations of lyophilized A. scaber powder

GC peak area, %

No. RT? Compounds
AS-1 AS-2 AS-3

1 3.99 hexenal - 0.01 0.04
2 5.58 2-hexenal 0.02 0.04 0.15
3 5.62 3-hexenol 0.08 0.17 0.60
4 890 a-pinene 0.17 0.34 1.22
5 9.42 camphene - 0.02 0.07
6 9.98 benzaldehyde - 0.01 0.04
7 10.61 sabinene 0.12 0.24 0.86
8 10.71 P-pinene 0.16 0.32 115
9 1154 myrcene 1.40 2.80 10.08
10 11.80 1-octen-3-ol - - 0.01
11 1268 a-terpinene - 0.01 0.05
12 13.08 p-cymene 0.05 0.10 0.35
13 13.26 limonene 0.36 0.71 2.56
14 13.27 a-phellandrene 0.03 0.06 0.20
15 1373 pB-phellandrene 0.66 133 477
continued
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GC peak area, %

No. RT? Compounds

AS-1 AS-2 AS-3
16 1291 ocimene 0.12 0.25 0.90
17 1401 phenylacetaldehyde 0.02 0.04 0.14
18 16.73 terpinolene 0.13 0.26 0.94
19 16.88 linalool 0.16 0.32 1.17
20 1741 phenylethyl alcohol 0.03 0.05 0.19
21  20.55 terpinen-4-ol 0.07 0.14 0.49
22 2122 a-terpineol 0.06 0.12 0.43
23 2311 citronellol - - 0.02
24 2346 cuminic aldehyde - - 0.03
25 2425 geraniol 0.02 0.04 0.14
26 25.82 cuminic alcohol - 0.02 0.06
27 2876 eugenol 0.01 0.02 0.08
28 29.89 B-bourbonene 0.12 0.23 0.84
29 3122 isocaryophyllene 0.03 0.07 0.23
30 3133 B-caryophyllene 0.34 0.68 244
31 3252 a-humulene 0.11 0.23 0.82
32 3383 y-muurolene 0.07 0.15 0.53

continued
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GC peak area, %

No. RT? Compounds
AS-1 AS-2 AS-3

33 33.88 germacrene D 0.46 091 3.28
34 34.69 o-muurolene 0.03 0.05 0.18
35 3507 [-bisabolene 0.03 0.07 0.23
36 3508 o-farnesene 0.06 0.11 041
37 3541 &-cadinene 0.09 0.18 0.64
38 3563 [B-sesquiphellandrene - 0.01 0.04
39 37.85 caryophyllene oxide 0.02 0.05 0.18
40 4225 o-cardinol 0.09 0.17 0.61
41 4229 heptadecane - - 0.03
42 5573 phytol - 0.01 0.04

Identified flavor 5.12 10.32 37.25
A. scaber

Unknown flavor 25.72 24.85 25.33
Control 69.16 64.83 37.42

 retention time (min). AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber,
AS-3; 20% (w/w) A. scaber. The analyses of volatile flavor compounds from A.
scaber added pound cake were performed using GC with FID and GC-MS.
Oven temperature was increased with the following program: hold at 50°C for
5 min, raised from 50°C to 230°C at 3°C/min, hold 230°C for 30 min. Mass
spectra were obtained by electron impact ionization at 70 eV, ion species were
normal ion (MF-Linear), and the TIC range was m/z 0 to 600.
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Table 12. Organoleptic characteristics of identified flavor volatile
compounds from pound cake contained diverse concentrations of
lyophilized A. scaber powder

Sensory note Compounds

Herbaceous 1-octen-3-ol, caryophyllene oxide, cuminic alcohol,
cuminic aldehyde, ocimene, phytol, a-cardinol,
B-bisabolene, B-bourbonene, B-caryophyllene,
y-muurolene, &-cadinene

Woody benzaldehyde, germacrene D, isocaryophyllene,
myrcene, sabinene, terpinolene, a-farnesene,
a-humulene, a-muurolene, a-pinene, B-pinene,
B-sesquiphellandrene

citronellol, eugenol, geraniol, linalool,

Floral
phenylacetaldehyde, phenylethyl alcohol,
a-terpineol

Fruity limonene, terpinen-4-ol, a-phellandrene,
o-terpinene, B-phellandrene, p-cymene

Leafy 2-hexenal, 3-hexenol, hexenal

Fuel-like heptadecane

Camphoraceous camphene

Shen Aelae] YR WA FH B A AL 932 5
A7) slstel PR B

=
%
7FEeb iR 7RSS 22438 CG chromatogramol A 24 2 5§

Al HAE BAFomm tETehs s uehbe 714RS B
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Al Atk 5% A B H T AE 69.16%, 10% #HFH H 7ol
M= 64.83%, 20% 3 W FOlAME 37.42%9) 7| Eo] tiEte &
717427 s sttt

FF AU e TSR FFHERE fHdE 2oE AssEe 314
o] Fob el FUkstATh =, 5% A AHIbFeAE AA FIHE
512%7} ## 2 4-¢ vameiz, 10% 23 #H7ptell s A 714
°] 10.32%7F 20% #FHH H7beA e AA 7)o 37.25%7) %%fa‘
FE FHEAT w2 FFH ArEdE #Agle]l GCR 48 P4

o] ¢F 256% A= 1 AES FdT 5 sl

NA

Hm

Table 1104 ¢} o] JHE Y& = Aolas 1w oF 4071
Lol Fr|diEe] o Y= AR vEwn 5% 3 HUbE 31
, 10% FH A7 38F, 20% A HIb = 42F 9 1A
Atk o= = Aol AEAl HIbE = A ST Fol Bob

o] &

éﬂ
Aos Sz FEHe F7IAEY Fo] FUHEA7] dEo 2 AR EHU
}.

RS Be 54 HEE EF/I AL Table 129 2Tl Table
120 A 9} o] E37] (herbaceous)E Wi E4o] 12F, Y5 (woody)
S Y Edo 12%F, £F7] (florahEs We Edo] 7%, AV
(fruity) & W& B2l 6&, 4xddd7] (leafy)E Ve =4 3Fo2 ¥/
AT #FH F7F = AoARRY AW P FolME U

]  myrcene (26.9%), L3 PB-phellandrene (12.7%), 39
germacrene D (88%) % E3%9] B-caryophyllene (6.5%)°¢] A5t H]
o] =T o= A FH 19 IR A Aol dA k= 3ol
T}.106)

Myrcene (MW  136.23, 7-methyl-3-methylene-1,6-octadiene;

32

-myrcene; 2Z2-methyl-6-methylene-2,7-octadiene; geraniolene; 3-methy

106) Chung T. Y, Eiserich J. P, and Shibamoto T. (1993). Volatile compounds isolated
from edible Korean Chamchwi (Aster scaber Thunb). Journal of Agricultural
Chemistry 41, pp.1693-1697.
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lene-7-methyl-1,6-octadiene)+= 2#FF7He= &7} (FDA PART 172)%
o]+ monoterpene°]t}. ©] E#Heo] F7|:= anise, grape, fruity,
herbaceous, peach, vanilla, vegetable, woody, green, wine-like, slight
leafy mint, sweetdr Ao = BAIEM d7F 2 pharmaceutical AFY ol A
o] AlgHE E4 F9 duoltl. EF myrcened 3 AEFHLES o

Bul o geld ko

B-phellandrene (MW 136.24, 3-methylene-6-(1-methylethyl) cyclo
hexene)S 3 F71E U= E4A=Z, o] 229 7] peprry-mint E+
slightly citrusy= BAFETH  H3k QA9 wW i<l  Pseudomonas

aeruginosa®l| ™3] 3t g EHS Ad A2 By QJr108)

Germacrene D (MW  204.35, 1-methyl-5-methylene-8-(1-methyl
ethyl)—1,6-cyclodecadiene)= 21 & A WA vt sequiterpene®] 7+
Az #8719

B-caryophyllene (MW  204.36, trans—(1R,9S)—8—methylene—4,11,11
~trimethylbicyclo(7,2,0)undec-4-ene)< $F9] w< &S W= 2 =2
2 FDACA mid HAME kds =42 s7ieo glom, A 2 &

2o 73 3= 28-S UEgs EAQolth 10 mEk ol Ao Sukel 4]
EF (MCF-7)¢ i<t AMEF (DLD-1) % #Aj9] Aol 220 L-929
He Ao ®aE ek

107) Lorenzetti B. B, Souza G. E. P, Sarti SJ, Filho D. S, Ferreira S. H. (1991).
Myrcene mimics the peripheral analgesic activity of lemongrass tea. Journal of
Ethmopharmacology 34, pp.43-48.

108) Sonibare O. O and Olakunle K. (2008). Chemical composition and antibacterical
activity of the essential oil of Pinus caribaea from nigeria. African Journal of
Biotechnology 7, pp.2462-2464.

109) Noge K and Becerra J. X. (2009). Germacrene D, A common sesquiterpene in the
genus Bursera (Burseraceae). Molecules 14, pp.5289-5297.

110) Gertsch J, Leonti M, Raduner S, Racz I, Chen J. Z, Xie X. Q, Altmann K. H,
Karsak M, and Zimmer A. (2008). Beta-caryophyllene is a dietary cannabinoid.
Proceedings of the National Academy of Sciences of the United States of America
105, pp.9099-9104.

111) Legault J and Pichette A. (2007). Potentiating effect of B-caryophyllene on
anticancer activity of a-humulene, isocaryophyllene and paclitaxel. Journal of
Pharmacy and Pharmacology 59, pp.1643-1647.
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Fig. 12. Sensory evaluation of lyophilized A. scaber powder added
pound cake.

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A.
scaber.
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ZdlEe 1A= 22 gARFER Ao RE AEA e EA
dk= bioactive compound® FA4HEHAHE-S WEH = phytochemical©] o
=i e s ol A9 Stk I A7k Ads
H o] Hubgo] SRS s Aol EE s el FUke
o] ko] AHAAZS JERNATE (F = 0996, p < 001). Wk FFH 2
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Fig. 13. Total polyphenol content (TPC) of lyophilized A. scaber powder
added pound cake.

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A.
scaber. Same letters in a figure denote values that were not significantly
different (p < 0.05), analyzed by ONE-WAY ANOVA and Duncan's multiple
range test.
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Fig. 14. Beta-carotene content of lyophilized A. scaber powder added
pound cake.

112) Burri B. J. (1997). Beta—carotene and human health: a review of current research.
Nutrition Research 17, pp.547-580.
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AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A
scaber. Same letters in a figure denote values that were not significantly
different (p < 0.05), analyzed by ONE-WAY ANOVA and Duncan's multiple

range test.

] EEe UM A= AolAdd Mo EelHE B WETtEd
o] Ekomg o]E9 YitsteS =AYt DPPH assay® organic
radical& &78h= 89S #4138 A3+ Fig. 159 2t Fig. 154 %
2ol we Z7)o] AAE organic radical?] FEE 50%E HAA 7| =T

Aol e A e Hrbge] SrEeE gkl
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Fig. 15. Organic radical scavenging effect of lyophilized A. scaber
powder added pound cake using DPPH assay.

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A
scaber. Same letters in a figure denote values that were not significantly
different (p < 0.05), analyzed by ONE-WAY ANOVA and Duncan's multiple

range test.

ORAC assay= Adl%d zHAdAM 234 Foto] A= peroxl
radicals A&7} o= Ax 2% F de AE FAHdse Wrolth
ORAC W& A& A 2]3% botanical materials, % %X ZA| (nutritional
suuplement)%©] radicalZ5-E AA S BHIsE 58 = gargdE s =
gat7] flste] de] AR E AL TR Fig. 16014 ¢ o], tixz o=
ORAC &4 & WetuA &skoy, I3 H7brddAds 33 22 d7EEol

%7145 ORAC B4 E FolAih

113) Thaipong K, Boonprakob U, Crosby K, Cisneros-Zevallos L, and Byrne D. H.
(2006). Comparison of ABTS, DPPH, FRAP, and ORAC assays for estimating
antioxidant activity from guava fruit extracts. Journal of Food Composition and
Analysis 19, pp.669-675.
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FRAP assaysi= TPTZ (24,6-tripyridyl-s-triazine)2] <] 3}ol ferric
ion (Fe’)& ferrous ion (FeH)o @ 3YA 7= HHS A= Wyol
th114) FRAP assayollAl Al59 F3E7F A28 55 datsido] v A

oz AR
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Fig. 16. Perxoyl radicarl scavenging effect of lyophilized A. scaber
powder added pound cake using ORAC assay.

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A.
scaber. Same letters in a figure denote values that were not significantly
different (p < 0.05), analyzed by ONE-WAY ANOVA and Duncan's multiple
range test.

ol ikl A| A7} YA (reducing agent)dFE 7] E A AP E o
3 A% wWyoelthld ZHE  HUMe g = Aol FRAP assay 2

114) Benzie I. F and Strain J. J. (1996). The ferric reducing ability of plasma (FRAP)
as a measure of "antioxidant power”: the FRAP assay. Analytical Biochemistry 29,
pp.70-76.

115) Liu L, Laura T, Liang X, Ye H, and Zeng X.( 2009) Determination of polyphenolic
content and antioxidant activity of kudingcha made from Ilex kudingcha C.J. Tseng.
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7}+= DPPH assay % OARC assay A#¢ fAFeE FAS Yelg it
(Fig. 17). giZ2FolA & vl o2 398 S el ATt ol WEIZEH
S RHE faE ¥ Ao AFRHJAT v FH HIUbe 2
Hrbke]l S7HEE fdEo]l A3 Frbstel dixzT ek FelA R Akl
S Yehdd oebA 23 HI7E7E SdekSol A single electrone]
FaYAE FAT F JdE JoE ARHAL.
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Fig. 17. Reducing power of lyophilized A. scaber powder added pound
cake using FRAP assay.

AS-1; 5% (w/w) A. scaber, AS-2; 10% (w/w) A. scaber, AS-3; 20% (w/w) A
scaber. Same letters in a figure denote values that were not significantly
different (p < 0.05), analyzed by ONE-WAY ANOVA and Duncan's multiple
range test.

Food Chemistry 112, pp.35-41.
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components w4 Fitshsel IS F= gl ELe FEYAE
SE (TPC) 2 HEZIZ" oty 3 Fde HU7het gg= Aol
X3 TPC B WEM7IER G o= Aolae] ikstd 7ho] FaAAAE
G ARA S E3te] &S] Pearson's coefficients®  YERA ST
(Table 13). TPC$} &4t3ls (DPPH, ORAC ¥ FRAP) 2 H|g7z€ 3
@4iksks (DPPH, ORAC % FRAP) Atolel= 7t Z#dAE Yl
o FEEHZ AAYE R Piste S SHSE A, UL AAT S
4 Aol TPC T Alolol= Aa#A 7 Fguewjolof sfn=z & A

AxE npgze Aoz Az E

Table 13. Pearson's correlation coefficients between the antioxidant
capacity and total polyphenol content and/or beta-carotene

concentration of the pound cake added with A. scaber powder.

TPC B-carotene DPPH ORAC FRAP
TPC 1.00 0.994° -0.931° 0.981° 0.994°
B-carotene  0.994° 1.00 -0.924° 0.984° 0.987°
DPPH -0.931° -0.924° 1.00 -0.974° -0.907°
ORAC 0.981° 0.984° -0.974° 1.00 0.977°
FRAP 0.994° 0.987° -0.907° 0.977° 1.00

Superscript letter means significantly correlated between categories (p < 0.01),
analyzed by Simple linear regression analysis.

116) Liu L, Laura T, Liang X, Ye H, and Zeng X.( 2009). Determination of
polyphenolic content and antioxidant activity of kudingcha made from Ilex kudingcha
C.J. Tseng. Food Chemistry 112, pp.35-41.
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ABSTRACT

Antioxidant Capacity and Physicochemical Property of
Pound Cake adding Lyophylized Aster scaber Thunb

Chang, Chan Ho

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Hansung University

This experiment was undertaken in order to increase utilizability and
added value of Aster scaber Thunb while adding a health function to
traditional pound cake by adding lyophilized A. scaber powder.

The moisture content, crude protein, calcium, iron, potassium, and
dietary fiber concentrations of the pound cakes increased significantly when
added with Iyophilized A. scaber powder. Chromacitically, the level of
green increased with increasing amount of the powder; however, no notable
difference was observed in the treated group. The level of hardness was
the highest for the compare group [364.13 £+ 12.26 (g/cm2)]. The level of
hardness decreased noticeably as the amount of the powder increased. The

treated group with 209 powder concentration had 25% lower hardness
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than the compare group.

In the mineral component analysis, the levels of calcium and iron
increased while there was no noticeable change in the level of sodium. As
the amount of the added powder increased, the number and amount of
aromatic components increased which may be attributed to A. scaber. In
the analysis of organic functions, the figures and tastes of both treated
and compare groups had no noticeable differences. The compare group and
the group with 209 concentration had higher color concentration than the

groups with 5~10% concentrations.

Total polyphenol content (TPC) and beta—carotene concentration of
pound cake increased significantly when added with A. scaber. No
antioxidant activity was detected in the control group, but significant

antioxidant activities were observed in the treated groups.

Thus, it can be concluded that addition of A. scaber powder would
result in overall improvement of nutritional values and health functions as

anti-oxidant function and immunopotentiation improve.

there was no noticeable change in the level of sodium. As the amount
of the added powder increased, the number and amount of aromatic
components increased which may be attributed to A. scaber. In the
analysis of organic functions, the figures and tastes of both treated and
compare groups had no noticeable differences. The compare group and the
group with 20% concentration had higher color concentration than the

groups with 5~10% concentrations.

-9 -



Total polyphenol content (TPC) and beta—carotene concentration of
pound cake increased significantly when added with A. scaber. No
antioxidant activity was detected in the control group, but significant

antioxidant activities were observed
Thus, it can be concluded that addition of A. scaber powder would
result in overall improvement of nutritional values and health functions as

anti-oxidant function and immunopotentiation improve.

[Key words] Aster scaber, pound cakes, total polyphenol content,
DPPH, ORAC, FRAP
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