ive

creat
commons

)

E D

O N S D

M

O M

C

XN & XHEAl-

)
)
A
5%
<+

ioll
)
10
ak

&l

O

3
<D

0%

W0 s

~U)

<3

oll

RJ 4D oo
oS
”) <+ 1

~ 2 O]

LICk:

El-

ZHE Metor

LICH.

!

MEXE ZEAIGHHOF &

— o
:_CI

t

¢}

MNERLEAlL A

K4 .
I
[
00 <
S
] =
Ww m
RC o0
= K’
0 oy
RC U
K &
S K
oF
)
J (@)
(o]

3l
ST
- .o
)
o 3 _Eu_JE
00 7 5
(@) LOr _
= 2 ol
o7 2 U

-
0 il
RM 5 O
= = %_”
S 19
JI Ay
5 80 gr
o=
[ ] [ ]

X ESLICH

tOd

HEAH0 2 Ol8Ke als 2o ol o

E

ol

I 2

Oloiotol &

S}
=

0l N2 0| =3 & 72 (Legal Code)

Disclaimer |:|._'|

lection

Co


http://creativecommons.org/licenses/by-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/by-sa/2.0/kr/

ko) }J:-
l. (@) =
] ] LI | LN

2013

_#O_l
greel
ﬁo
E

—
_#O_l

0

Lv
;O,._

~
;0_!

gasel

J_HO

<

ﬂo
o
o

;O*



Antioxidant Capacity and Physicochemical Characteristics of

Sherbet adding Aster scaber Thunb.

2012 129«

g st el
5 gk 9] 4 7 o 3} 3}
9 4 4 9 A7



SRR

) #O*
mO

-
E
1

Antioxidant Capacity and Physicochemical Characteristics of

Sherbet adding Aster scaber Thunb.

o

I
o
O
ﬁo
ol
g
H)

124

2012

_#O_l

O

ﬁo

o

70

To-

o

gasel

J_HO

<

ﬂo
B
o

;O*



o,
odh
2
Lo,
o
o
10k
i

N
>
10k
Ho
I
M
o
ro,
M\
et

2012 12¢

AL 2

SR

SR




3

—_—

=

duista gt

STAEFHEGTH

4
}

9]
pal

3

= A7L

prs

434 7
50 Zsd AHEY EA

I
B

O

)

AT

o A
=595 E sherbet base?]

=]
i=i

ol

=

=

=]

|

bol thzTeh 24

7ol

==
=

°©

3|

%
=

7}

=

el
[¢)

)
=

XL%

2

St

Fol7h hepubed,

[}
7behe. = pH7}

J

%
=

A4 A

3

8

&
=

7
Azl

3

=

Al

1

7+ %7

Ny
Ho

=3
0

N

ﬂﬂ
;AU

el

ol

°

7}

=

[e}

BEREH

[e)

i

Zhto A ARMES] WX (L value)ts 4oz

(a value)®t &A% (b value)=

3|

%
=

j
a-

A Fe

=

’

o

A



o] F4H Ao Az AT

AR E Al Ao HA7tE s ZFEH S99 98] hydrogen donationo] e}
G AR AlnEdon, 3 Fa] HIlge] FEFE AFMES] %
Hi= Fo] Frbete] o AuaAE UElATHy = 138.16x + 22.882,
= 0976, p < 0.01). WetA] AP E #3 FHS HUsto =a A E9

Patals @ WelRE 4 5o ARvlsdel FaE Row AmHd,

o i 2



A 1 A A B e s s s s 1
A 2 A O]ZA A e 4
A1 A ZZ (Aster scaber TRUD) e 4
A 2 A Fasls (Antioxidant Capacity) wwwseseesesmsmsinsiniiniinisis 7
Al 3 A FFAFBFE Z A HFH e 10
Al 4 A OFO) AT T} AFBE. wrrveveerrrssssnsssssenssssssses s 12
A3 A AP AE L HFH s 14
Al 1 A A A E e e 14
Al 2 = PRARGKEY - Y. 14
iR s B W W b W B W N A 14
O = ) AP L 3B BB B R T P L 15
ERE gl . ............. N B R e BN B 15
4. T A)EE FE25 reemeeesssisssens s 15
5. BB OB (OVEr-TUN) 223 coreerressmssssesssssnsssesssssssssss s 16
6. ZAIE (FIIINESS) swveverseseorsrsesersssmsminesesesssststsssessssustossossssasmosistscsssssssssscsonsns 16
7. ol ] = AT (Melt-dOoWn) -sessseessserssssssnsssssnsssssssssssssssssse 16
S AW I ettt 16
O, TFIEZI A} cerreeseemseeis ettt 16
10. ZZ A H I I E BFEE o e 17



11 DPPH radical Scavenging effect ........................................................ 17

12, E B AT ot 18

A 4 A AIFATG L T e 21

Al 1 A AFHE B O] 25 oot 21

1. /\]ZHﬂ,E_ H]]O]_/:Eq DH .............................................................................. 21

2. AFHIE B O] 22 0] FdIE coererieiie 21

3. /\]:H]]E uﬂo]_/;sq ﬂ]/xg% i ARTTT TSI TSP RIS ISP PP 29

A 2A 22 ZFdo] HILE AFHELQ FEZ EA 34

1. AFHIE Q] F7] T E (OVEITUN) -weeveeeeeeeeesesemsemsmsessemsisessiissssissssees 34

2 7§E (FFITITINIESS) #rereeeresresesnnrnnsessnsanituttttttttnniitittte ettt s e sttt 35

3. ol g]E AL (Melt—doWn) weeereeereremsmsnsissestasssiiiei 36

A, A G et 37

5. TFSSZAAE ettt 37

6. ZZ T I T FTHE TFEF oo 37

7. DPPH radical scavenging effect -« ettt 38

A5 A QAATG L A B 60

(;}-37_5_ :_] ....................................................................................................... 64
TUHEd

_iV_



Bkl
ABSTRACT



Table 1.

Table 2.
Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Composition of sherbet added with the various concentrations
Of Aster scaber extract. ................................................................. 19

Operating condition for the determination of cutting force. == 20

Detection of Salmonella species and Escherichia coli in the

sherbet base added with A. scaber extract. ----weeeesseeeeeeeeeeens 30

Overrun percentage of sherbet added with A. scaber extract.

............................................................................................................... 42
Pearson’s correlation coefficients between the A. scaber
extract concentration and pH, viscosity, and overrun. ==+ 44
Correlation coefficients between the firmness and other

factor in the sherbet added with A. scaber extract. -« 47
Correlation coefficients between the percentage of

melt-down and other factor in the sherbet added with A.
Scaber EXETACE.  rreerrerresressessenseesttttottettiiittititiattttettesteettatateonces 53
Chromaticity of the sherbet added with A. scaber extract.
............................................................................................................... 54

_Vi_



Fig. 1. pH of the sherbet base added with A. scaber
extract. ................................................................................................... 25
Fig. 2. Simple linear regression analysis between the pH value and
the Concentration Of A scaber extract. .......................................... 26
Fig. 3. Viscosity of the sherbet base added with A. scaber extract.
................................................................................................................... 27
Fig. 4. Simple linear regression analysis between the viscosity and
the Concentration Of A scaber extract. ...................................... 28
Fig. 5. Number of total bacteria in the sherbet base added with A.
scaber extract. ....................................................................................... 29
Fig. 6. Changes of the number of total bacteria in the sherbet base
(the COHtrOl group). .............................................................................. 31
Fig. 7. Changes of the number of total bacteria in the sherbet base
(the ASl group)‘ ................................................................................... 32
Fig. 8. Changes of the number of total bacteria in the sherbet base
(the Asz group)‘ ................................................................................... 33
Fig. 9. Overrun of sherbet (the control group). «oeeeeeeeeesemeee.. 39
Fig. 10. Overrun of sherbet added with 10% of A. scaber extract (the
ASl group)‘ .......................................................................................... 40
Fig. 11. Overrun of sherbet added with 20% of A. scaber extract (the
Asz group)‘ .......................................................................................... 41
Fig. 12. Simple linear regression analysis between the overrun and
the Concentration Of A scaber extract. ........................................ 43
Fig. 13. Firmness (cutting force) of the sherbet base added with A.
scaber extract. ..................................................................................... 45
Fig. 14. Simple linear regression analysis between the firmness

- vii -



Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

15.
16.

17.

18.

19.

20.

2.

22

%3

24.

(cutting force) and the concentration of A. scaber extract.

Melt-down of sherbet (the control group). —oeeeeeeeeseeeseeeeeens 48

Melt-down of the sherbet added with 10% A. scaber extract
(the ASl group)‘ ................................................................................. 49

Melt-down of the sherbet added with 20% A. scaber extract
(the Asz group)‘ ............................................................................... 50

Percentage of melt-down of the sherbet base added with A.

SCClb@T EXETACE,  svreereeerrerresreseeseesstettetiitittttittittiitiattttttattetiatiannanes 51

Simple linear regression analysis between the percentage of

melt-down and the concentration of A. scaber extract. - 52

Sensory evaluation of the sherbet added with A. scaber

OXETACT,  treereeerresresreereeetestottettutte ittt ttttiettettttattittiettattattonteesnanns 55

Total polyphenol content (TPC) of sherbet added with A.

scaber EXETACE,  treereereereeesresresrestesttttottiatitiittitiittitiatitittattttttennanes 56

Simple linear regression analysis between the total
polyphenol compound and the concentration of A. scaber

EXETACE,  trereeeresreerenseoestostontettuttettottuetuttttttueteetuattattetteetnastasttontesnanes 57

Organic radical scavenging effect of sherbet added with A.

SCClb@f EXETACE,  svreereeerreorresreseeseenttettettitittttitittietiatiettttattetteetennanes 58

Simple linear regression analysis between the radical

scavenging effect and the concentration of A. scaber extract.

- viii -



A1Zd A 8

3 (Aster scaber Thunb.)E 2EEFHY wrslad &3l thdx=
A, FEA HESD), AWz (iifs), A (LG, sH8x (R,
W% (FEa), HPakar] (RFELFFE), WA (LE), 293 (
), TEF (EEdE), 24 (H=1), A m), YEF, ¢
T 59 ogo® et e A % HEY 2 Y
of Fub, vkt Aedd TV U= Ao® HiuHa Utk F

3}23)4056)D8N10) FZAHo] W H

=

28 2 UdAd SdasEE S A mabd, ddbAs adn), AW

T,

2
Mz
et

-

M
ook A

e

)
I
oX,
12
2
kol
<)
s
&
i)
oX!
X
SN )
2
ol
ol

D) Ade, 224, o1Fr, 2001, "wd el wE FHe HudALE % FAEY W

Ik}
3}y, TearyEaebs)x, 33, -4 E 333 pp.745-752.

2) A4, A", FF5, o], 2009, ", FANA, AT 2 N x Eo FF
we) weE FEEA wa, . TEExdAESE R, 22, FAYA 55T
pp.381-388.

3) R, AR, AdE, HE, 2009, "HVIAGES 8 AR sAAR AAES
cbstggwst, | Teb= 2 $ehs) A, 38, b Al F & 7ehE], pp.1649-1655

4) SR AR A, FAE, o]H 3] 2008, A ZF Aok AEAE FEHE A
stas, , TaaA4d4E83A, 21, =242 &35, pp.52-59.

5) WoX AwA AW Fed, 2008, &5 9] peroxynitrite®} hydroxyl radical
2AZA ), T d2 &8s x) 21, SharAp2] 583, pp.254-259.

6) HEAF, AAIF, A9, F3ul, 2004, Trro]lARolH FEx E HFH FE2E
o F EYdE T 9 FAisg] W, TR AFAGFEEIA, 11, dF74
FA 41583, pp.88-93.

7) SAQ1, olu<, 2003, e AEAA TEY FqAsE W FEdAniolsAMN,

T EFRFTI A, 32, g A F G Y83, pp.1344-1350.

8) Y.O. Cho, 2002, “Antioxidant activity of the Korean wild leafy vegetables: Aster
scaber and Ligularia fischeri”, Nutraceuticals and Food 7, pp.146-150.

9) T.Y. Chung, and Lee, S.E., 2001, “In vitro antioxidant effect of Aster scaber Thunb.
extract”, Agricultural Chemistry and Biotechnology 44, pp.71-76.

10) o5, 4y, Add, HAnd, ¥274, 43, 2001, "33 Boo] s Fog
33 9 s} A ol w2= &, e EF9es A, 30, A EHES,
pp.1215-1219.

11) 2AIQ1, olv&, A A=, pp.1344-1350.

12) &A1, FRdF, A5, 0|9, 2, o542, 2001, "zF¥E dE&FEE9
FAsAE A&, , TgolrlolA A& ], 11, FolA o} A st8t3], pp.466-471.
13) &5A, A< A9, 1990, "E44 ZAwuks AAFE9 EAdWo A7 4 FH

A o] e ATy, Tk F38k 3] A, 22, gh= 2] F 783 %], pp.632-639.

14) B2 vrgd, A8, 1997, "85 FE2EZ5EH FoseE 4 AdA 4

A ey Tes A Fg G, 2, A F9 ks, pp.236-241.

_1_



|rAdE T4 F 230, vaad st vk oA 53 10 Fof g
ATEol HuHa v fugtd s ol == od &5 Adow ¢
A FRo® o]&ste Aol MEAQ AL Holnh dwbAow FH =
Aol FejE Al FEHed, S 548 RE sty 8 = &
A3 FHo] Astxo] AA7|gro] wl¢ Fuh AT Adtd HAFH= A
W71 % ¥ blanching & THA] 7A%38ke] =i gl A A o]th18) o] g
g 7ty AR AAE st FHH EIHO e FEEAE H
bioactive components S°] €A ALY T2 EA=Z WHIHATH9 uelA
FHe FEEE FSA7I7] Sgk AU s HaAEa Qv S o
o0, wjzleD, AW g2y = A zatisd A2 Wviete] 23

FE 7202 o AxFH gt dFFoNAM EA
. q W 30-40%9] A E
Holal Qup2d) WSk pv|zpe] A F A8 7]Fo] A 4 (quantity) R th

] = e

S $HoR B FAo|RRE, ofo]

29 A4E wFs

r
0
=

=
E:
<3
rUl

15) HT®, A3, olsd, oldg, olxs, #HFdl, 2002, &2E< angiotensin
converting enzyme A& B, Tk &2E53838]%, 10, o oFE2E8HS,
pp.399-402.

16) JH. Park, Han, N.S. Yoo, J.Y. Kwon, D.J., and Y.J. Koo, 1993, “Effect of Aster
scaber extract on the growth of Bifidobacteria and Clostridium perfringens”, Journal
of Microbiology and Biotechnology 3, pp.285-291.

17) oldE, &%), 2010, "HF FENH 24 NS $3 28259 HFFitsE A
q A &4, , e FddHe s, 39, s A F A8, pp.186-192.

18) A&, A4+, AFd, AT, 2002, TEFAZHE o] &3 3 L H&EEAe] =&

€3, , T AFAGFRE A, 9, =2 FAGFE 3], pp.212-220.

A, o1, A, &47], 1996, THARIIAAE E 2 HH 9%

SHe| Ay 29, ¥4 E3}shE], pp.57-64.

BAE, AAA, A, 1998, TFHAFS A7

sae ze 540 WAL 9F,, HFAEIEGANA, 27, FHAEIFY3,
pp.501-507.

21) olFw, AallA, 1999, "HHAE o] &3 ~YAE o5t AFH B4, , Teb=24
73133 A, 14, A LE513H3], pp.49-55.

22) olFm|, w&A, ol Wl 2001, THHE Hbeh FAEe] A5 H o|FE A B4

Tt 2] A& E388k3] =], 16, =2 A&E38313], pp.180-186.

23) A, AAF, A3, 2004, TFFH] nFIF AFol&5E A F4 54 H /154
AZEE AL, Teb=mzg#srs) A, 20, e8] #83], pp.84-90.

24) BE-9, oldA, A 2009, "= A ES] A dtolzAag el tigh A ekt
ojowp2 e, | TEeAol2 A&t 3| A, 19, FolA oA A& s3], pp.451-458.

_2_



25) AFEY, oldA, S, AAT=E, pp.dbl-458.

26) A4, HYF, A, ol=4d, AT, 2000, "HAFFYHI} ofo]~ Ao o )
A EA, TaaAFdFesA, 17, =2 F9 43, pp.212-219.

27) EH. Lee, Kang, G.G. Kang, H.J., and Shin, H.R., 2002, “Studies on the preparation
and characteristics of dairy products added with sweet pepper”, J, Agric. Tech Res.
Inst. 15, pp.49-54.

28) A3, o]« 2000, " LEEFF G4 Tt UlF otol=Ae FHEA H XA
= 9%, , Ta=mFzedeta X, 16, =4 EF 28383, pp.151-159.

29) T3], o]l&d, AAE=E, pp.151-159.

, AEE, 2000, "ZEHI WA FgAFOoR THE ofojxAY ] A

Feb= 2l F 28k 8] %), 32, sb= 2 F28h3], pp.1173-1178.

_3_



A 2% o8H WA
A 13 3 (Aster scaber Thunb.)

73 (Aster scaber Thunb.) v A&7 w3t Fote dx=
A ke R e SRl EEH I 9tk 4 U Eldgew A}
of FU7F dew s 7] He o] AU 6-7Hd =717 A2t
A 8-9€d] o] ¥= AEonsD MFoRE A 2}

- -
(A. scaber var minor Yabe ex Nakai in Bull.)7} H.11% 31 Qlt},

—

N

A

A= AAAASE of 400 of Fo] FEsta o, gevete]
A58 pagR o]l (A ageratoides), SR A o] (A altaicus), &
TUE (A fastigiatus), AEFAl (A glehni), w&EF-Aol (A
hayatae), EM013 (A, maackii), $-X= (A novi-belgii), 7]=% 53 0]
(A. pilosus), 3 (A scaber), 3= (A. spathylius), W73 (A
tataticus), ANMFH (A. tripolium) SO 2 2 12F0] gt} 32 o)L 2
&o] 7hestdt AAlZ AtuER b e A8HI de Tre FF e

Ha&s Aol 2 FF Wolh,

1y

FHe & olgezes A AN, A¥x (ilms), kg (h
k), WhEx (A, Wz (AES), G (GREENRT ), Ah )

A Ax (pR)de @9 X, g5AA, A28, I, 14
fex]
™

da, 2zt B, &

e AR sheSAe] Fasks ¥ HFGH FASA,

, oF7HdIM A A | pp.1099-1103.
3], AA=E, pp.84-90.

_4_



A& FHY 71548 B ol9el #HFHY AAVITHE HIA o=
gAe Adgrso] RudHa v F, HH F-E22-FEE9 s 24
mE e HAI35303039390404D4243) Sdo] W GAEA o
THaa5)6) AH A At g W I ZEs"HE Fd Al a7 47,
ddAE] a7 B, FU &8s T4 S 529 O, v agihH g gl
S A 2 50 Fo gk Ag-Eo] HiEI gtk
FHe AT 24 2 FHAERRYH A4V AES EE 45
A Ag= FHs Hd Folvh. HHAE LwEy HEo FHISI B
—carotenes Ut THStn gom 5D HFH Bl R RE scaberoside 2
echinosystic acid®] glycoside7} #+&] ¥ Qi 52)53) PN H A3 A58
7} 9+ (-)-35-caffeoyl-muco-quinic acid”’} #2]% 4 = lt}.54

34) &35, AAE=E, ppd-b.

35) A%, AAF, FY5E, o] H3|, dA=E, pp.381-388.

36) X, Arxt, A, HA, AA =D, pp.1649-1655.

37 4%, A, 742, FI5, o1H3], A=, pp.52-59.
38) Moz, AN AW {5, AA=E, pp.254-259.

39) AT, A9TF, HFdA, FFul, AA=E, pp.88-93.

40) S AMQL, elvl = WA=, pp.1344-1350.

41) Y.O. Cho, op.cit., pp.146-150.

42) T.Y. Chung, and Lee, S.E., op.cit., pp.71-76.

43) ol Ade, Aud, A, 24, AHH, AAE=E, pp.l1215-1219.
44) L AIQ1, olv] &, AAT=E, pp.1344-1350.

15) F5A, FRAF, A%D, olol g, Zuld), |54, AAEE, ppa66-471.

46) A, B, 19, AAE=E, pp.632-639.
47) HA 2, v HA 1, 1997, AA =5, pp.236-241.
48) A%, AH 3], o)lFd, oldg, olxsl, AFd, 2002, A A= pp.399-402.

49) J.H. Park, Han, N.S. Yoo J.Y. Kwon, D.J., and Koo, Y.]., op.cit., pp.285-291.

50) ol&d=, &% 0], A=, pp.186-192
51) Hd<E, 244, o]&w|, A=, pp.745-752.
52) 25, HAA=E, pb.

53) T. Nagao, and Okabe, H., 1992, “Studies on the constituents of Aster scaber
Thunb. III. Structures of scaberosides B7, B8, and B9, mino oleanolic acid glycosides
isolated from the root”, Chemical and Pharmaceutical Bulletin 40, pp.886-888.

54) JY. Hur, Lee, P.J. Kim, H.C. Kang, 1S. Lee, KR., and Kim, S.Y. 2004,
“(-)-3,5-dicaffeoyl-muco—quinic acid isolated from Aster scaber contributes to the
differentiation of PC12 cells: through tyrosine kinase cascade signaling”, Biochemical
and Biophysical Research Communications 313, pp.948-953.

_5_



AEHow $eet s Bol Bx olded A, dAA T2, 4
A

7

HASel GTEH M&-F7] Aol AFsHE 100 o4l Wd o 700
of We Yo FAe UF RS 2 w6 oshu EAY A
A F FAE Folsht AEL WEolthAt AA SRR 444%0]9 5
Fohghty 7l 25.1%2 oF 80%7F WAl el A /1 EEE HEhAR
ok 1005 500 o) g7AA el ARej s mEA FAE Fohshs Aow
2AAJ, Folah ol f i el FolA, Bro] FopA, @A F

o oz mumsglvh wHe FAE Foldtn SHE WRE]
FAE Holsh ot Waol AF HsA obr'sh Gk A

Aoz pnudUh ¥F FAES AT 242 HAY YT B F

oo o

3 =
Fol= SutAte] oF 60% A= FAACE Ed Aow wuHT
AFe 2 sFAEow A9 : o

Mo gAe PANAE SO B BEEES FHA7I] 9
FAwsh @ws dada vk % AAFS AN WL Az
W, WA 2AH TS WS e Az 0, 0 FA ARE WAw

Fago Az 6D, FHo A Fde AT FAFE==4 v

55) 22k, 2000, "AEAFO] o] Aol gk xAb, , TR AEEEerE] A, 15,
ek %L%I@}ﬂﬁ pp.o9-68.

56) 1A xﬁ 2009, TEFl W NEE @ o] gAY Al BE AT, ToF
744 i@’M 7, 74 e8], pp.110-117.

57) &&%, Aﬁ?L A& AT, AA=E, pp.212-220.

58) 283k A, o, 1dd, 47], AA=E, pp57-64.

59) o], o2, AEE, 293 AdE, A, T, AA=E, pp501-507.

60) ©1Fwl, G, dA=E, pp.49-55.

61) olFn], B-&7, ol5W, A=, pp.180-186.

_6_



gy ze ‘AS AR X AA} (unpaired electron) EiE ‘EH A}
(odd electron)’ ¢} A#H o] = st A2 Bty g =& WA
S Fd T3 (HAgshHE T gy AAe AAs AxE FAT
F odorm oy HASE AA= Fo AEY FE L U|Fol AFHE
t}h65 o]eo} T2 A EEAgo]l frEett e o3k w3 FeAd H3 @ H
Q7 AL T T8 Udo|r}6o)

&2t Z (free radical)& A 4FAF (reactive oxygen species; ROS)
o] 3 FH=Z, v HtgAo] =om AAE xIetal e EHolth &

hydrogen peroxide (H:0-O:H), singlet oxygen(O-0:), nitric oxide radical
(NO-), hypochlorite radical (ClO4 )% lipid peroxide (LOO-)%©°] EF
ERRaR=d

ke

ol¢} & ROSE= AEXHA A (membrane lipid), Ak, w@wldy g4
R 2 99 e BAETe] whgAe] mg 7] W MEEGs 29

Skeh6D) A A o A ROSE= AAAQ 4FA S S (aerobic respiration) 2

7115 Fel AAEM, ol WA ROSE BAHEAE F2 Aot

62) &%, A48, A, AdT, AA=E, pp.212-220.
63) A7, AAF, A3, AA=E, pp.84-90.

A
64) x4, AvA, Ads, FH, DA =E, pp.1649-1655.
65) C.K. Phillai, and Phillai, K.S., 2002, “Antioxidants in health”, Indian Journal of
Physiology and Pharmacology 46, pp.1-5.
66) zts, 2012, AA=E, p.7.
67) C.K. Sen, 1995, “Oxygen toxicity and antioxidants: State of the art”, Indian Journal
of Physiology and Pharmacology 39, pp.177-193.

_7_



Abddel] Fl, AR 2AE 718, A A R SAS ededae] HE

S F3 1 et Ae] A AT
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F7F Axds FA}E s

SHABIA 7| AY B P oz EAdA A
o ibskt). wheba] §AksEA] (antioxidant)= <)

549l 20| The

2tetE dwWeli= B2 (molecule)”o]th70) Wkl “AJE] A gFakslA|
(biological antioxidant)@t AFstE 4 Q&= SFHT Jdo=z AgFo=
EAsAA  Abs ERE FoHoR AAANIAY  dutste EF
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= KX
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urEba] A7 S A EA, ARkAEAR B el el ok selA A
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ot HEFY E (a-tocopherol), HIE}Yl C (ascorbic acid), Z# =/
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EeEfe BE 15
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ARTxE AYi glom Fzxd wapA e 229 HE=4 (

AR DPPHE =2 #AA|7F gl ZoldA e guze
(scavenger) 'E# (trap)’ &2 #-&3tt} wlelA] DPPH7) 395+
ZAsto] Alge ibstsS W7tE 4 9tk DPPH el zbto] 3
o] Mol He HEgAoA ¢l FMoz WAREZ 520 nmollA
T35 (absorbance)& Z7%th DPPH Hol og datslsd ECy

(effective concentration) E=+¥ X2 3t A &S (relative

[

o2
o o

rjg
r2

>~

Lo

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

=4, ORAC (oxygen radical absorbance capacity) H°]th. ORAC 9ol

o3 A% H sEA ‘gikstE (antioxidant power) & AT F 9l
ton92) 53] AR 7} peroxyradical scavenging & & U+ #HES UERH
th =, SrElgtd e o8 24" 7 e AsE SA-stes As7F depvt
= AW & d=AE ekl o] W2 Trolox (784 HIEY E &
=ANE BTeEd =2 st S48k, 23 & Trolox equivalent (TE)Z 7l
ks 4= 9tk ORAC valuer= TEZYFE A&H v ORAC unit E&
ORAC value® Yedth A5 ORAC value’l S5 dalslzlo] =
}.

A, FRAP (Ferric reducing ability of plasma %+ Ferric ion
reducing antioxidant power) Wo|th9) FRAP H-& ztdslar Al<&36HA4 &
AetE S BATE ¢ e WHeE EEYES Saela Jde AE, o8

o

=
Y AZH Z A 9] metal reducing powerE AT 4 vl FRAP A|¢Fo
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2 TPTZ [24,6-tri(2-pyridyl)-s—triazine] ®=+= FeClzE& A}-&3}9], ferric
ion (Fe®)o] #8A 3 ferrous ion (Fe* )9 %< 595 nmol Ao F3E=z =

Attt Troloxg® Zvwd=ste] 2F9] sty & TEE YEHT

-

U, BIZFALAY 27 AAEE A= FTC  (Ferric
thiocyanate) R olth o] WHL Xke] Al 4

L FEQl peroxideol] <] &
ferric ion©] ferric thiocyanateE @433k A S 500 nmol A =4 gt} 99

oA, Ade AstEE F4s= TBARS (Thiobarbituric  acid
reactive substance) WHolth, EESIA| ALY FHFAksE Gl A P H =
hydroperoxide”} thiobarbituric acid®} WH&3ste] A4 %= malodialdehyde
(MDA)®] %% 532 nmollA] S35t AL EE S} 9% gitks)
Aol ofs] EX3pAGAE] A7 A EFE MDAS o] Sropx| Al #
th 28y MDAES E¥etal e AFodAe 2L Adrt =4 vee &
Ae S AYar Aok

0\‘

A 4 A ofo]2aHI} AH E

ool =% (ice cream)< U AR IFA A-e] AAgle] EA =
AL e A AFo|th ofol2Ad e AW dEAE tigto] wo
et BS ol He AL I VYho® Ba 9o o] Al A3 st
NG ofol~mPL Afe] AFWIE (sherbet, sorbet)¥ FAFSIAS Ao =

=
Fgsta vk of 15AI7]14FH E% wFHdM= 588 §

2 A A
Aol fFraAsAaL, olF @ule] ofelxAe] vgeom w9tk 1860

>,
19
rlr

o ©
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A3 AFAE R UH

Al1dAdIA=

Butylated hydroxytoluene (BHT), Folin - Ciocalteu reagent, galllic
acid, 2,2-diphenyl-1-picrylhydrazyl (DPPH), thiobarbituric acid (TBA),
2 g-linolenic acid¥= Sigma-Aldrich Chemical (St. Louis, USA)Z5-H,
(£)-6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylicacid (Trolox C)
¢} trichloroacetic acid (TCA)%E Fluka Chemie (Buchs, Switzerland) = 5-
Bl 78ttt 2 9e] RE AJ%FS #4148 (analytical grade)s A3}

AT,

A2d AL

o =
gttt ZAztel  ARHMIE Hlolx~E 70T 30w7F A A
(pasteurization)s} G th. A3t AFHE wlol s Fo/dH oA A 2714

W7ke ¥ wlE -20CR W7 ofolsay Hol7)

_14_



sto] A3 472+ e] AR E+= 100 mL polyethylene vesselo] ®of 5
Ae |Qo] -35T ] 207t incubationdle] & HAHS A F A= A}

AAS-F, ), 9D ZF Fd 5 mLE 47 FHsle] 1T7HA Yzhe
S AR 27t 4537l ddd pHE =748t} Pasteurization©] &
% sherbet base 50 mLE A -27bA WZtst & 3JAF (sea sand) 5 g 7}
3lo] 137F vortexing3t i th. Sherbet baseE 1TC7HA Wzsk & A8 9
LEE 1TE FA38HA 3027 tA] vortexingdt & pHE =43¢l

A8E =3 specimen< "] 1CE WYz+sle] Ekal, specimen?
LEE fAE 4 dE water jacketE FFEATE AlE 30 mLE
specimen®] ©ol A< (1 + 0.27TC)°l4] viscometer (SV10, A&D, Tokyo,
Japan) 2 574 3}l t}.

=4

4. MAE FF

AE 1 mLE F8le] I#TFF (sterilized 3™ distilled water)ol =3}
s|Aste] Alge] EIH de HAE dFE SAGAH. FTdETe
plate count agar (Difco)oll4] =743t 11, Coliforme] =4S 93] VRBL
(violet red bile lactose; Merck) WA &, Salmonella species® HE=S <
3l A1 = Salmonella-Shigella (S-S) agar ¥WX] (BBL)E A|ZAFe] HH
wel Alze & 35 + 1Tl A 24A13F &< 7148 (aerobic condition)
oA wi%fsAT MAE A A 59 33 wHEs g, ALt

7}
< (colony forming unit/mL; cfu/mL)= YERH AT

N
N

>
ﬁ



5 F71&%9E (Over-run) &34
ofo]2~=a Y A F7]o] AFME Ho]~E Wil 258 Fob uwtelwH A 5E
FAo0 R AzVIZHEH AMEE AW +-A%FH 256 mL)E A1 THS

ZQte] ohdle] Ao met ¥/ EYES AHA

25mL AFH| E W o] 2~ & (g) — 25 mL AP E 55 (g)
25 mLAFHI E 3 (g)

TNEDE %)=

x 100

6. 4% (Firmness)

As7l dad AP ES A% (firmness) & texture analyserE ©]-&
=4 3ko] cutting force (N)Z YUEFUAT. ZH2be] Alg & 3WS HEE

st al, =4 2712 Table 29+ 2t}

off
ol
£

A\
o

7. 5o U= AE (Melt-down)

A E AR EE Petri dish (50 x 12 mm)ell 715 "o} A xA (Color
meter JX777, Minolta Japan)E& ©]&3%to] Huntere] WX (L, lightness),
A= (-q, redness), & FME (b, yellowness)Z LERHSITEH ¥+ wigt

o] BAAE L = 9846, a = -0.23, 283 b = 1.020] v}

9. B A

Hod b 10l A8 40t 7bA 9] |y 200 = B At

8
gstel B A BA GAYel el B AN F A= ApdES
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o
1t
>,
ol
ol

At HristEe AR E 9@ (figure), 2 (color), &7] (flavor),
taste), 2 A7 (texture)ol thele] FeEAO] £S5 53 Fd, ¥
Z 14 Zo ZASEE 9k 4 Asvin R 23H 34
7V FoR o, FAdAVIE Ui Fo Ame WHEt AW 43

Alell ol Al skl e

2
N

M o
N

10. 2 EHH =3 FE I F

AP Eo] 2uf ] WghES @ar Ao 2A1%F FF FEe Y s
& 5 st 4 AER ARESAU. FEYHE FF (total
polyphenol content, TPC): Folin-Ciocalteu "2 Ab&3dch. zH7to
A& 100 pLE Al ¥l &713, 500 pLe] FHFE 7Fstalth. Folin-
Ciocalteu reagent 250 pL, Na:Cosz 1.25 mLE Y2 % 45TCo|A 1577t
AditwloldstAt. AEe FFEE 725 nnolA AT Gallic acid
(100~1,000 pg/mL)E ©] &3} calibration curve (R* = 0.9846)2 %8 TPC
S AFESlo] gallic acid/100 mL=Z YERY ST}

11. DPPH radical scavenging effect

Hydrogen—-donating X+ radical scavenging ability=  DPPH
(2,2—-diphenyl-1-picrylhydrazyl) H9)< o] 83}t 100 pL A5 2.9 mL
DPPH (0.1 mM in ethanol)E 7}38}o] &3tsle] reaction mixtureE YH&
At Reaction mixtureE ZatAl & ate] o] 7 3ol 30 &1+ Q15w o]
AstAdh (). DPPH radical& 394171 AEE 517 nmol A S43+%
t}. A]&9] organic radical scavenging 23+ 1 mM ascorbic acid
(positive control)”} DPPH radicalS &A= RS 7|22 3Fo] Atn]

&2 YEh AT

98) A.K. Ratty, Sunammoto, J. and Das, N.P., 1988, “Interaction of flavonoids with
1,1-diphenyl-2-picrylhydrazyl free radical, liposomal membranes and soybean
lipoxygenase-1", Biochemical Pharmacology 37, pp.989-995.
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o

Eige=

b
)

= FE EAIS AT
 Au X EAHEA (ONEWAY-Analysis of Variance)oll A ¢ % =}o]7}
A= ol el = Duncan® UsEAH R FoAE HAS AN &
2 7Fe] A#A#A= Simple linear regression analysis 2 Pearson's
correlation coefficient® UYWEFHRAT. FAIEA o= SPSS (ver. 14.0,
SPSS Inc, IL, US.A) 21 & AF&33 )

BE Y 38 o4 wEZgste] *
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Table 1. Composition of sherbet added with the various

concentrations of Aster scaber extract.

Ingredients CON AS1 AS2
Low fat milk (mL) 40.0 40.0 40.0
Egg white (mL) 20.0 20.0 20.0
Icing sugar (g) 20.0 20.0 20.0
ASE* (mL) 0 10.0 20.0
Water#+ (mL) 20.0 10.0 0

Total (mL) 100.0 100.0 100.0

x; Aster scaber extract, *x; sterilized 3" distilled water.
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Table 2. Operating condition for the determination of cutting

force.
Classification Condition

Pretest speed 10.0 mm/sec

Test speed 10.0 mm/sec
Posttest speed 10.0 mm/sec

Probe Knife edge probe set
Contact force 100.0 N

Distance 10.0 mm

Strain deformation 100.0 %
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A4 234 2L 1F

A 1Ad AHE Holx

1, AFHIE H| o] 29 pH

43 FAS H7EeE sherbet base®l pHE =43 Z3E Fig. 19 YE
ol 3 s Hrhgol S7FEsE pH7E S7hste] dix+¢F #H3
o H7b Abelol= Fo A Abol7F yEbskHh AS1¥ AS2 Abelo =
el A Ql Zpol 7k LSl

G ARA 23 (Fig. 2), 33 599 7ol =S5 sherbet
base?] pH7} fozdoz Z7ls= Aoz Jehdt (v = 0.059x +
7.3933, R° = 0.836).

x=+-9 pHe 728 + 0.13°3. A A%+ pH7} 689 + 0.09, &
#el pHZF 812 + 0.03°10%. #HA Fds HWMEsE pHIE S7bshe
A ZH F AA ) pH7F pH 857 + 0017 AR %7] Wi RO
At A

f

2. AFHIE Hlo] 29 A

A E Hlol 2B AiEdtel WA Fo HEE 4% A Fig 33
ok WET 278 cpE HETRDG FOHoE we FEE tehid

1T AA -2 557} 2.13 cp,

1cel 8
A3 ZFA) AE7F 502 cpol Ut E2TE AHHE Hlo)l A A ZEAY &
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Gl AL 23 (Fig. 4, &3 F99 H7bgol &5 sherbet
%

base®] H=7} FoAow Frbshs Ao® YEEY (v = 0565x +

A3 Akl 2EE = AAA TS A o)l AT, oAt
- (coli form)” %—O] Atk Al 7E2 AF Az 4 Aday A

g AL 2 44

AP E Ho] 2ol x3E FdTE 543 23 Fig. 59 £k Fig. 5
o o} o] AFME HWo]~E 2y 2 9]
Aite] AEHAY. AP FoM= dE2TFRT Foldo=z B2 5o ATt

AAGSFE Az A A o] ol FEEh B Yol AHET A
A SHE AR Fol w2 AME dol 2o ATk hET 2 AS]
o HhE B 3% FR4E d@stel WAE AL Agagth wed
ARG S5 0 2ol EASE AEe Ao 92 Aow Audrh 4y
e AnHoR AFel FAT & gt BHolmE FuPA /st
AFE g Aoz FRsAth ANE welzo] Agd 4 An F B
o ol Alite] EAT 4 ol AL W' #A Folrh dxT

99) A FArHg AR, 2012, V383(6¢ 14%), p3.
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g

(non-typhoidal Salmonella species)© %

oﬂ
=
Pogd BEel YU4R EAY S A0 Asde F i FEE

© =2
o] ZhFFoly HAER o9 AEFAM, ASYy JtaF, @ 43 S5+,
AL Adato] <k 5

[e)
o
enteritidis= 1970 At o]F =& mu|to| A ATy FHF 2
Aolow wWeoew 9rt s J
o Ueue A% FEui

o
0,
_0|L
2
)
-
i
lo,
rlot
_|>i
|t
lo
%
ok
o|\
e
s

[e] U .
AEA @a dolzpAul ool wmel ¥ FANUAARNZ S ¥FeE WA
94y S ME FHFol BASAL AFA 7w Ans AH AP

wela] Wl o 2 HE [ stE Salmonella species® & #esl7]
$ste]  AFMIE wWlo]l A& Salmonella AYHiA|2l S-S (Salmonella-
Shigella) agar #j#ol =23k th Table 3elAek o], & AFE i3
A Z3F AFH E # o] 2o = Salmonella species®l &38t= o]j® # %= EA)8}
A B Aew Yy

&3t (Escherichi coli)& ArEd 5 Adlo e A d#Fo=2 F
Ao m Wgddo] g7l wWEel A% FolA ded] o] HEY

NNEAE 2REATE AMERe R Ay A4 A fsE YEhiAE
eFerh102) o] tiato] vy Ydoelxl st o O157H7H &

o>’
L

-

100) A&, st92, 4719, 2, w4 $AE, 454, 2012, TZd : vGEF=A
Suue geen 9@ pAy ANTARS GUS 19, , Todsers A, &, o
gl 28t 3], pp.272-276

101) M.L. Fernandez-Guerrero, Aguado, J.M. Arribas, A. Lumbreras, C., and de-
Gorgolas, M., 2004, “The spectrum of cardiovascular infections due to Salmonella
enterica: a review of clinical features and factors determining outcome”, Medicine
(Baltimore) 83, pp.123-138

102) A FAdA" 2, AAA, p3.

_23_



ox

™

—
fite)

)

I

—
fite)

Him

ol

FioZH

A9 984

o &

s

3l o]
= U

R

=

o

wol @

4E A

T
B

TR
of
=
i)

N

\‘w
ol

A
A

ki3

28

o] glovt 9147}

2 AAE o A1)

ol
Him
<
W
A

!

AR E" Rl = g te] 1070/mL

ottt mebA]

2] 3} A

Jof @i A Eg el Ao oA ¢

Table 3o A<} #Zo], E Ao A A Z3%E sherbet basedl

v
o

Aoz

-
1

olatZ ZA

43t , Salmonella species ©] §1T 2%, sherbet baseol

)
=

It

s

shele.

o

I

—_
fite)

N

5ol

o

5 x 10" cfu/mL ©]

-

1

= o)

r

E”
_24_

“ARH]

-

1

914
R

3T
™

-

1

=

Al
Ar, AAA, p3.

AR, AAA, p3.

}‘\l
}‘\l

L
=
SE
=

104) 213

Ao Avs WatE ZASAT (Figs. 6-8).
sherbet base

cfu/mLe°] 3t}

i
103) 13

0]
pul



b
b
8 -
da
T
= 1
? =
6 -
5
CON AS1

Fig. 1. pH of the sherbet base added with A. scaber extract. ASI,;
10% (v/v) A. scaber extract, AS2; 20% (v/v) A. scaber extract. 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. 2. Simple linear regression analysis between the pH wvalue
and the concentration of A. scaber extract. Significant difference

were detected between two factors, p = 0.01.
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Viscosity (cp)

CON A3

Fig. 3. Viscosity of the sherbet base added with A. scaber
extract. AS1; 10% (v/v) A. scaber extract, AS2; 20% (v/v) A. scaber
extract. 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. 4. Simple linear regression analysis between the viscosity
and the concentration of A. scaber extract. Significant difference

were detected between two factors, p = 0.02.
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Fig. 5. Number of total bacteria in the sherbet base added with
A. scaber extract. AS1; 10% (v/v) A. scaber extract, AS2; 20% (v/v)
A. scaber extract. 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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Table 3. Detection of Salmonella species and Escherichia coli in
the sherbet base added with A. scaber extract.

CON AS1 AS2

Salmonella species — — —

Escherichia coli - — _

Coli form - — —

AS1; 10% (v/v) A. scaber extract, AS2; 20% (v/v) A. scaber extract.
The sherbet bases were inoculated on S-S agar media for Salmonella
species, and VRBL agar media for E. coli and coli form, respectively,

and incubated at 35 + 1C for 24 h under the aerobic condition.
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Fig. 6. Changes of the number of total bacteria in the sherbet
base (the control group). Total bacteria in the tested sample were
incubated at 35C for 24 h using the plate count agar media.
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Fig. 7. Changes of the number of total bacteria in the sherbet
base (the AS1 group). Total bacteria in the tested sample were
incubated at 35C for 24 h using the plate count agar media.
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Fig. 8. Changes of the number of total bacteria in the sherbet
base (the AS2 group). Total bacteria in the tested sample were
incubated at 35C for 24 h using the plate count agar media.
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3} bioactive compoundZ &4+l 28-S UEFU &= phytochemical©] t}.107)
HxzTEHE e EYus o]l AEHA &kt (Fig. 21). Fig. 224
of o] HAFFAAM= FFH FHo HItEo] T FE AMMEY Ed
= UrEM&’iE} (y = 138.16x + 22.882,
%‘

FH FHES HUbsE A EC A EgdE o] =¢gon=E olF9
At sS =43ttt DPPH assay® organic radicals A7 dtE 59

S B3 A= Fig. 233 #t} Ascorbic acidZ positive control® 3}
o] ascorbic acid’} A2AAIZ 4 A+ radical ¥ 7]%3& 3F1S o,
273 radical 27%5°] §le o2 ey glol A= =T
| = USAY radical &2715°] AT o= AFHE A XA H7lH =
43 FAol 93] hydrogen donationo] YElt RAoz AlgHACE

FEA 23 (Fig. 241X ¢ 2o], A TodAde 3 FA9 H7bo]
S7tEE APMES] radical 2750 SUksk AR Ao dHAAE o
B2l (v = 1.8255x + 0.165, r* = 0973, p < 0.01). wets] 43
= H7tste]l AREES AxTomM ARV e AsAE ¢ de

2 AR E A

/N
o 12

M

107) S. Arabashahi-Delouee, and A., 2007, “Antioxidant properties of various solvent
extracts of mulberryUrooj, (Morus indica L.) leaves”, Food Chemistry 102,
pp.1233-1240.
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Fig. 9. Overrun of sherbet (the control group).
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Fig. 10. Overrun of sherbet added with 10% of A. scaber extract
(the AS1 group).
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Fig. 11. Overrun of sherbet added with 20% of A. scaber extract
(the AS2 group).
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Table 4. Overrun percentage of sherbet added with A. scaber
extract.
Operation time CON AS1 AS2
5—10 min 1.60%+1.08 1.58+1.17 1.53+1.92
10—15 min 1.57+£1.87 1.55£1.65 4.10+1.88
15—20 min 2.61x£1.75 2.68xt2.14 1.15£1.07
20—25 min 3.42+1.65 1.67+1.85 0.34+1.39

AS]I;

10% (v/v) A. scaber extract, AS2; 20% (v/v) A. scaber extract.
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Fig. 12. Simple linear regression analysis between the overrun
and the concentration of A. scaber extract. Significant difference

were detected between two factors, p = 0.011.
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Table 5. Pearson’s correlation coefficients between the A. scaber

extract concentration and pH, viscosity, and overrun.

A. scaber pH Viscosity Overrun
A. scaber 1
pH 0.91 45 1
Viscosity 0.876%x* 0.988x*x* 1
Overrun 0.791x 0.886%: 0.862:%:x 1

* p < 0.05, *=% p < 0.01.
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Fig. 13. Firmness (cutting force) of the sherbet base added with

A. scaber extract. AS1; 10% (v/v) A. scaber extract, AS2; 20% (v/v)

A. scaber extract. Significant differences were not detected.
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Fig. 14. Simple linear regression analysis between the firmness

(cutting force) and the concentration of A. scaber extract.

Significant difference were detected between two factors, p = 0.029.
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Table 6. Correlation coefficients between the firmness and other

factor in the sherbet added with A. scaber extract.

A. scaber pH Viscosity Overrun

Firmness —0.720% —0.527 —0.478 —0.159

* p < 0.05.
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Fig. 15. Melt-down of sherbet (the control group).
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Fig. 16. Melt-down of the sherbet added with 10% A. scaber
extract (the AS1 group).
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Fig. 17. Melt-down of the sherbet added with 20% A. scaber
extract (the AS2 group).
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Fig. 18. Percentage of melt-down of the sherbet base added with
A. scaber extract. AS1; 10% (v/v) A. scaber extract, AS2; 20% (v/v)
A. scaber extract. 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. 19. Simple linear regression analysis between the percentage
of melt-down and the concentration of A. scaber extract.

Significant difference were detected between two factors, p = 0.01.

_52_



Table 7. Correlation coefficients between the percentage of

melt-down and other factor in the sherbet added with A. scaber

extract.
A. scaber pH Viscosity Overrun Firmness
Melt—
0.955%: 0.977%x 0.968** 0.813% —0.672%
down

* p < 0.05 = p < 0.01.
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Table 8. Chromaticity of the sherbet added with A. scaber

extract.

CON AS1 AS2
Lightness (L) 89.684+0.25" 65.17+0.47" 53.484+1.17°
Greenness (a) -2.67+0.18" ~13.9240.19" —15.75+0.08°

Yellowness (b) 15.62+0.88" 20.2440.41" 20.67+0.29"

AS1; 10% (v/v) A. scaber extract, AS2; 20% (v/v) A. scaber extract.
Same letters in a low 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. 20. Sensory evaluation of the sherbet added with A. scaber
extract. AS1; 10% (v/v) A. scaber extract, AS2; 20% (v/v) A. scaber

extract.
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Fig. 21. Total polyphenol content (TPC) of sherbet added with A.
scaber extract. AS-1; 10% (w/w) A. scaber, AS-2; 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. 22. Simple linear regression analysis between the total
polyphenol compound and the concentration of A. scaber extract.

Significant difference were detected between two factors, p = 0.01.
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Fig. 23. Organic radical scavenging effect of sherbet added with
A. scaber extract. AS-1; 10% (w/w) A. scaber, AS-2; 20% (w/w) A.
scaber. ASA; ascorbic acid. 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. 24. Simple linear regression analysis between the radical
scavenging effect and the concentration of A. scaber extract.

Significant difference were detected between two factors, p = 0.01.
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+ radical &< 7o =2 39S W, gEF< radical 250 Sl AL
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ABSTRACT

Antioxidant Capacity and Physicochemical

Characteristics of Sherbet adding Aster scaber Thunb.

Lee, Hyeong Jae

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Hansung University

In this study, the ice cream that health functionality enhanced was
prepared by adding Aster scaber Thunb extract and its
characteristics in food science was analyzed and the experiment was
conducted to examine quality characteristics of sherbet enhanced
with antioxidant function by adding Aster scaber Thunb extract in
antioxidant, suppressive effects of mutation and genotoxicity,
inhibitive action of serum lipid, inhibitive effect of endogenous
cholesterol synthesis, effect of lowering blood pressure, effect of
promoting proliferation of effective micro-organism in the intestine,

and suppressive effect of non—-enzymatic glycosylation.

Significant differences was detected between the control group and
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Aster scaber Thunb extract added group with increase of PH by
adding Aster scaber Thunb extract and it was shown that as added
amount was higher, the viscosity of sherbet base significantly
increased and as pasteurization began, the number of total bacteria
decreased in all samples and from 20 minutes since sterilization,

the number of total bacteria sharply decreased.

As the concentration of Aster scaber Thunb extract increased,
hardness of sherbet decreased and it was analyzed overrun and the
viscosity of sherbet base did not affect its hardness. In addition, the
lightness(L value) of sherbet significantly decreased and the
greenness(a value) and the yellowness(b value )were increased
significantly by adding Aster scaber Thunb extract and it was
considered that sensory characteristics of sherbet was improved by
the scent peculiar to Aster scaber Thunb through the addition of

Aster scaber Thunb—extract.

It was considered that hydrogen donation showed by Aster scaber
Thunb extract added upon preparing sherbet and as Aster scaber
Thunb extract added amount increased, polyphenol content of
sherbet increased and positive correlation showed(y = 138.16x +
22.832, P = 0.976, p < 0.01). Accordingly, it is considered that health
functionality such as antioxidant capacity and enhancement of
immune function of the product will be improved by adding Aster

scaber Thunb extract to sherbet.

[Key words] Aster scaber Thunb extract, ice cream, antioxidant
capacity, genotoxicity, cholesterol, sherbet, pasteurization, overrun,

lightness, greenness, yellowness, polyphenol
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