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SUMMARY

This feasible study was performed to increase the availability of Sedum sarmentosum
(Dolnamul). The 5% of lyophilized sedum powder was added into the tablet candies,
and the quality characteristics were determined. Moisture contents of the sedum
tablet candies (STC) were approximately 6.4%, and total acidities approximately 2%
due to organic acid and ascorbic acid in the sedum powder. Hardness, fracturability,
chewiness, and disintegration time were increased in proportion to the tablet pressure
(1.1~1.5 kPa). The chromaticity of the STC was the vivid green color. Compare to the
table candy base, the STC possessed over 60% radical scavenging abilities. According
to the sensory evaluation, the 1.3 kPa-treated group showed high sensory qualities
based on the appearance, flavor, texture, taste, and overall acceptability categories.
Total aerobic microbial count 4~7 cfu/g and total combined yeast and mold count
2~5 cfu/g were determined during 12 months. Pathogens such as Escherichia coli,
Salmonella spp., Staphylococcus aureus, Pseudomonas auruginosa, Clostridium spp.
were not detected in the whole experimental period. Therefore, it is possible that the
development of health promoting food such as antioxidant food via 5% of sedum
powder addition into the tablet candies. The present study, sedum candies were
prepared with lyophilized Sedum sarmentosum powder, and their enhancing
effects on alcohol dehydrogenase(ADH) and acetaldehyde dehydrogenase(ALDH)
activities were determined: approximately 125% and 120% for ADH and ALDH,
respectively. In order to obtain information on the sedum candies related with
the alcohol metabolism, 40% ethanol (5 mL/ kg body weight) with 10 g sedum
candies were administered to rats. The plasma alcohol and acetaldehyde
concentrations of sedum candies treated group were significantly lowered than
those of the ethanol treated group (p < 0.05). In addition, the sedum candies
administration with ethanol prevented liver catalase, superoxide dismutase,
and reduced glutathione concentrations from the decrease induced by ethanol

intake.



Chapter

Chapter

Chapter

Chapter

Chapter

Chapter

Chapter

Chapter

Chapter

CONTENTS

. Introduction ............................................................................................................................ 1

. International.domestic trends .......................................................................................... 3

. Results and Discussion ...................................................................................................... 7

. Achievement and Contribution ..................................................................................... 71

. Apphcatlon ............................................................................................................................ 72

. International techniques .................................................................................................. 73

. Facﬂities and equipments ............................................................................................... 75

. Safety COH’[FOI .................................................................................................................... 76

. References ............................................................................................................................ 77



A 1A AP TR TRQ T AITFEIE eeeeerereesesssssseerssisssss i 1
Al 1T A ALIPEFO] ZA] TI T Q A corverressmserse s 1
A 2 A AT I TJH] ADR] oo 2

Al 2 A FU Q] Z]RTREE SIBF eoereereeeeesssssssse i 3

1, AL % U ATFLA 7HASE T2 OJGL EGF o 3
2. %q%(sedum SarmentOSum) %?‘ %_80]: .............................................................................. 4

Al 3 AF LR EEZAER L -8 T Z ] oottt 7

A 1A FFEAE gaa AR} o5t SUFE Hal @ EEOH FF e 7
1. %L}% _\:IIL_I?E]— E7l_l _g_DH _5;_%@19:' 7\1]_7](_ ......................................................................................... 7

2. 4= FEd0] alcohol dehydrogenase (ADH)Q} acetaldehyde dehydrogenase
(ALDH) ZFAI T O] D] R|E G} coevrrereesssrssssssssessss s 10

A 2 A SUZ B AL AR QW AL EA o 12
1. %q% E‘}@ 7‘Hqg 7;1]2](_ .......................................................................................................... 12

2. ZUFE EPY ZAT]O] Za]SF8HAl BRI EAJ s 13

3. %}ﬁ-ﬂ» %—}6] .................................................................................................................................. 15
e N T R 19

5. RAF 7]7F 2 O]AJEEFA] ELAL s 19

A 3 & S22 ASE ofo] ATAO] AR LU TR EAJ crrrin s 23
1. SUFE OFO] A TBIO] RJ|ZR rereeeeessssssseeeesesssssssssie s 24

2. OFO] AT HO]AC] ZEAL BEAJ weorrerriusssiesssieisss s 25

3. EUFE OFO]A TIO] EEA] AT weorireeriisssssssseesesss s 31

4, ZEUFE OFOJ A TRIO] TFLZI R sorvrereserssrssessssessie st 39

5. ZU}2 OJ0] AT RO SFAFGE SFA] rrreerereresserssrsis s s 41

A 4 & 20| SFOE] TFRJZFZIO] TP HE crrverereresiieis s 44
A5 A SR EPY ATl AT QR 8A ZHABH| O[S G T} s 46
1. S22 B ZA07F 438 B3l G4 FA] O]R]S GTF e, 46

5
CEUE B MG AFTF A HL B0 OJR|S G e, 48



Al
Al
Al

Al 4

Al 5

Al 6

Al 7

Al 8

Al 9

3. Eq'g E}x—] 7]11:44 }\41_47} o]—:yE}\ Z_xelioﬂ D];‘(]% §.Jﬂ' ............................................ 59
6 A SUE MY 707} 717]% ZRA0] O]R| Gaf e 56
7 A SU=E B} 707 A F2A FHASES ofjilshs 7R BRAR 57
8 A ELFE JFIE JUE Tl S R e 66
1. %q% |_:4>7$_—)] Zﬂq 7;-“_71(_ _(T)'_T\(-)] .................................................................................................... 66
2. %q% E}x—] 7]]]:4 eqHUﬂO]E(LIVERMATE)(@ .................................................................... 67
3. TFRRZFEE: S @] RHDORIJA)R) woeeerereereseeseeesessssesssstssstssis ittt 68
4. %Exl’ﬁ ....................................................................................................................................... 69
5. EL‘}E KﬂE_ 7]§5 x/\} al }\ﬂ[]]q ....................................................................................... 70
0. OTTEATTE B B oottt 70
AF HUA G O T EOROJ|O] O I «rererererrerereresisisssisieititi i 71
Ko]— o:]__rLjﬂtﬂ- }\—]4 al }ES]J;I»QJ—_Q_ 7;”2] .......................................................................................... 79
xo]- 0:]—_rL7HH11}7\40ﬂ/\‘] A XI5} OHQL}OPﬂ%HE ....................................................................... 73
s O TLAJAT FH] I B woevreereeseeees sttt 75
XO]- ﬁ;uél oFX ] o]ég/‘\:_lx_-ll .................................................................................................... 76
7?’)} R T LG e 77



A7HZ A2l 7He

M1 %

=
LS5

Hade] el Aol 4+

5

2?4
37} Q= orozale] 43

N
=

oj2ie] &8 SKpharmaceuticals):

AN
LS.

H 2l

5

(1) %3

sl Z73A

AN
LS.

B

5

A =7

==
1o

$"|
A8

HaAl Al

P
g &

100 ojferTe]

BRI
A o]

13%).

19 2012¢ 1€

o} (24

]
AR
VS

Exlo] o5

dl
=

e s

5
et

<)

275,]

VS

%75

o] AA

5740 73

i

e o

AT =

Qe

Jtetr] meo] Fel AE AFS AL

=
[S)

= F5aH]o]

Uehf o glr}. ohatd 9ejitatel

3}ol
o =

=]
=

=
=

S7A

%P

|
ol
ok

oA ge] mA F

o_a

<F

AlE o1

o2} 7HA] Atel&

9, ol2 g

A
T

=

[¢)

S ojY 110

ol
AR

3

Alold, 20079 S5 LS TAE AFYAe= 37,0579 2

Kk

Ald Abel A Ao of

a
.

7o)

L
L.

Fe 2 vl2sto] A|-Ate] A

75

=
o

Au] o]

Al
=

16x 6,5669¢)

15284k 4%:

1724 (=7

oF
o}



(6) A2 284

K

ile)

ile]

ok
Bo
oju
o
mMO

|
—_—

e B 5Pl s

Zt

2 gud
HoR oyEoe N A

A
N

Hio

57k

I

9

=
| AN

st

o] =Aof| o

Rt
o
Hip
o
ofo

|

o

BRI of

1=

/S

bol 2 A% A DRI}

%8s



i) _ :
N
™ <
o - R
A.E ﬂAlx_ - — -
~ o
=)
oy - — -
=
<
Pl N A B
®)
,mb - — -
T
2
HJ
a i — 1
10D}
i
=) EO QY] ol 1
5
=
I ;
X | 9
- 4
2 I il —
- or ,.___._.+_ = | = | R’RT
) Mo | = | %1 | =zm
%0 W | M
Mo

K %0 K
= il 1l
M = o3
oK _
oK o o
o ol o
ol = fof
- ol il rd
ol o 70 Kir
= = M | &
~ il 3 IH
— | M ] or ofn
K= LA w0 ™
EO w | e
— o__._._ n_t
o | 0 o3 A=
2 _ o o
T | il n_u o} o7
- Jjo o <
2 iof - | 30
120 0 W g
5 |2 | @ |u
1 D M
™ o0 o ofl =
R0 3 20 | K3
o 0 o g K
o | g | wF
TR0 | M < T O
iU 70 | ol &I 100 1 %0
— [e0] LN o
< N~ o (qV]
O ) ~ N~
of N N N N
o o o o
R < < <
of O O [Ce) O
K S S ) S
N N N N
(@) (@) o (@)
WJ — oV ™M <

=(H[SC]

Hl

Hol O/Xl= =23}, st=a=8%2X| 2(1): 51-55 (2016)

rJ
X0
)
Bl
m | RO
oH ol
| 2k
K
fod
T0
IH
H
o
™
3
N
RF
pal
ol
o
=
o
T
T
ol _
Tl




&
iy
e
i

Hz st=rl g 48 =2

1 SHEAIE XS E5HS| | Physicochemical Properties of Tablet Candies made with
(2015.10.22.) Sedum sarmentosum

5 SIZAIZ XS ESHS| | Sensory Characteristics of Tablet Candies made with Sedum
(2015.10.22) sarmentosum

3 S A Z XA QESHS| | Administration of Tablet Candies made with Sedum
(2015.10.22.) sarmentosum Improves Alcoholic Liver Disease

4 SHEAZXEQ ESHY| | Treatment of Tablet Candies made with Sedum sarmentosum
(2015.10.22.) Increases Antioxidant Capacities in HepG2 Cell Lines

Cl=0lH =2 Al

M 2A 7 7= Al AHE
: YA =Li=S Hototo] gitst g A Lol 71z 8
(7)) d=

[&E% (2016.06. 0I)]

kel At 2t El HErd HNEY
1 ’ilﬁ)jiﬁii = 2|0 E
(AE3h (LIVERMATE)
(B2 & ™AL
W | oy = ZH AR} =2y
http://www.hankyun
Z=\CHEHtO ELIE 0|83 7L
1 sty | () 15802, Stt= 0182t WL |, . 1o | g.com/news/app/ne

Z|HOO|E 7 wsview.php?aid=20

1512182368a

http://www.seoul.co.

EEEN SO s kr/news/newsView
2 | MEtle StRE (FEstoleol o | 2015128, | OEY P
2| O] E "B}A| hp?id=2015121850
0122
http://www.edaily.c
o.kr/news/NewsRea
s | oz | GOHEHOIe C 2sojolsr | oo | dedy?SCD=Ji818me

=sli= 2RE =7 dix =9

wsid=03142246609
599832&DCD=A408
&OutLnkChk=Y




|

2 =He 7I=lTE o
T3 S L LAY WAY BA A7 5
dis 43 OtN|E &Y

H HHESS 0|8% ¢IAE IS U Y3 ZYHESE A AR (3H-2)
= N () 2o
1 Taraxerone enhances alcohol oxidation via increase of Food Chem. neHd
alcohol  dehydrogenase (ADH) and acetaldehyde Toxicol. 50: (CicEtol Q)
dehydrogenase (ALDH) activities and gene expressions 2508-2514(2012)
2 A\ Camellia senensis) 2=20| oka’d YiE Fol 0kA0] et ¥ SAEGYetelA] Bt
LI 2ol 24 Foll vlRle g 36:1134-1139(2007) (73]t
3 VIR FUiE FEos AlRsh A2 APo] ofZE Foff H F 2o ARG YESA]| Rkl
UAl= 9% 35:828-834(2006) (3Ad)
4 Rosiglitazone  relieves  acute ethanol-induced hanover in Alcohol Alcohol. RN
Sprague—Dawley rats 41:231-235(2006) (AN
5 As2folel 2 3 ofske £3%0] ¥2E o] DlRl: =) Aperstal| Uy
35:175-178(2004) (3Hddh)
6 Effects of dried persimmon snacks on alcohol metabolism in men J.Food Sci.Nutr. 3 Al
6:62-65(2001) (SHAIH)
7 30| QlojM J7IAF Y& £550| oxygen free radical ¥ alcohol T]AF  SHRAIE US| A] CE )
A SO Al Y 29:268-273(2000) (A
8 24 AMdTEA e A-K1)-¥is 55 3= W €FE2 o= kNS ot
of xRl dF 22:260-266(1998) (7374
9 Asparatate e S/d} ethanol®]  FEESIA & FAet2A| Efet
27:181-187(1997) ()
10 Z3N Puerariae flos)55=0] rat 8% ethanol =20 0JX|+= 3F Sh=5}slg K] vAVSEly
38:549-553(1995) (A4
11 Protective effects of mycelica of Antrodia camphorata and Armillariella  ]J.Ethnopahrmcol. Lu ZM
tabescens in submerged culture against ethanol-induced hepatic — 110:160-164(2007) (China)
toxicity in rats
12 The protective effects of Phyllanthus embilica Linn. extract on ethanol  J.Ethnopharmcol. Pramyothin
induced rat hepatic injury 107:361-364(2006) (Thailand)
13 Protective effect of ursolic acid on ethnaol-mediated experimental liver Life Sci. Saravanan R
damage in rats 78:713-718(2006) (India)
14 Protective activity of andrographolide and arabinogalactan proteins  J.Ethnopharmacol. Roy S
from Andrographis paniculata Nees. against ethanol-induced toxicity in 111:13-21(2007) (India)
mice
15 Ginko biloba extract protects against alcohol-induced liver injury in Phytother.Res. Yuan G
rats 21:234-238(2007) (China)
16 Investigation into hepatoprotective acitivity of citrus limon Pharmaceutical Biol. ~ Shefalee K
45:303-311(2007) (India)
17 Assessment of therapeutic effect of /nula heterolepsis Boiss in alcoholic Phytother.Res. Saygi S
rats 17:683-687(2003) (Turkey)
18 Hepatoprotective effects of Arctium /appa Linne on liver injuries J.Biomed.Sci. Lin SC
induced by chronic ethanol consumption and petentiated by carbon 9:401-409(2002) (Taiwan)

tetrachloride




2. EUE(Sedum sarmentosum) A3 S

U= FYuet AtofoflA &3] ARte OeAlEEA 7 E AFAIO 7o) Sy
of A5 AR AAlWUEL 4o} Wk nfebd Aol Wi BIbAIL We chday A
2atglolct. 250 U754 R of2atge] WetoR FHH DL o] ARKIPAUE LR
o] shsstet.
H. ELtE(Sedum sarmentosum) BT HFH A
s A MR A%) BudE  AY7)@
=4UHE £8 FE3 Yt s sF6dA gAY ¢ 2o %
1 }ggg a o& H ] 09‘]' UTHOH HE‘. (EH'—;‘]H]-OO]Q) 2010 _Lo"‘ﬁé
SU29 A1 19T SAAY BE LAY ol olad
2 7]]‘%4—%']1%_ (] ] ] __rLo-L]' s ]' u ] (%ﬂl%rj) 2008 %E-%_]T,_
_ Q
30 Mola¥g UBAUe wF U FHUS L) B A7 giage) 2008 U
Ao
4 BB B NE U OREAAs) 2 Ggd) 2004 syw
= L= E i —]T‘—%'/\
5 sEAEFY S4E4a Aleid (q<ol) 2002 78
6 oFYAMEAZC] BTN T RO] W3 AT GG 1089 memiaw
T
[EX: www.ndsl.orkr (AMO0{: Sedum sarmentosum, A Y: 2014.09.24.)]
H. ELE(Sedum sarmentosum) 44 7|5’d & =2
CR A= =] W] 1
Taraxerone enhances alcohol oxidation via increases Food Chem.
715701 of alcohol dehyderogenase (ADH) and acetaldehyde Toxicol. nern

dehydrogenase (ALDH) activities and gene expressions

50:2508-2514(2012)

Hepatoprotective effects of Sedum sarmentosum on
D-galactosamine/lipopolysaccharide - induced murine
fulminant hepatic failure

J. Pharmacolog.

Sci.

114:147-157(2010)

Bioactive constituents from Chinese natural
medicines. Part 23. Absolute structures of new
megastigmane glycosides, sedumosides A4,A5 A6,H,

Chem. Inform.

and I, and hepatoprotective megastigmanes from 39:1(2008)
Sedum sarmentosum

Bioactive constituents from Chinese natural medicines.

XXV.1 New flavonol bisdesnodies, sarmenosides [,II,1II, Heterocycles

and IV, with hepatoprotective activity from Sedum
sarmentosum(Crassulaceae)

71:1565-1576(2007)

Bioactive constituents from Chinese natural
medicines.XXIII. Absolute structures of new
megastigmane glycosides, sedumosides A4,A5 A6 H,
and I, and hepatoprotective megastigmanes from
Sedum sarmentosum

Chem.

Pharmaceitc. Bull.
55:1185-1191(2007)

Phytochem.

Hepatoprotective triterpenes from Sedum sarmentosum 49:2607-2610(1998)

- AN OFGS
oMy A18AIEO] oFRChA FH R TE AT 201357 oot 1589)

in

rg

A



RS A= E R ) 1
Identification of D-Friedoolean-13-en-3-one Food Sci.
3FANgE  (Taraxerone) as an antioxidant compound from Sedom Biotechnol. e
(Sedum sarmentosum) 21:485-489(2012)
Assessment of antioxidant capacity of Sedum (Sedum Food Sci.
sarmentosum) as a valuable natural antioxidant Biotechnol. ner
source 20:1061-1067(2011)
. . . . Pharmacognosy
Determination of total flavonoids in three Sedum X -
crude drugs by UV-Vis spectrophotometry Magaz.(zgil(.)%% 263
=1 ; /\H a 9,]—7:] RASFS]| K
sH=s AL A5, vEY C &9 ¥ F4aterE 17 110 115(2096]8)]
Antioxidant activity and cytotoxicity of methanol Biofactors
extracts from aerial parts of Korean salad plants 30:79-89(2007)
Alkaloids of some asian sedum species 41:1%}}%’50103}%%111.996)
Immunosuppressive activity of the ethanol extract of Y .
HWAISE  Sedum sarmentosum and Its fractions on specific %hzeéré&leggg(fze(r)(s)léc?
antibody and cellular responses to Ooalbumin in mice ’
29, s4=. & WY, A 5 7] £ €5 FE=Y Al Z G gere x|
cq ahy Faf 21:269-274(2008)
Inhlbltlon of gp 120-CD4 interaction by various plant Phytomed.
extracts 1:53-58(1997)
Effect of Sedum sarmentosum Bunge extract on .
271574k ?I{jii‘ltﬂc;’lochic acid-induced renal tubular epithelial cell ]1zihf£?215%g(2081%
Sedum sarmentosum Bunge extract exerts renal Life Sci.
anti-fibrotic effects in vivo and in vitro 105:22-30(2014)
shulo Flavonol glycosides with lipid accumulation inhibitory  Phytochem. Lett.
° -l activity from Sedum sarmentosum 5:53-58(2012)
Novel megastigmanes with lipid accumulation
inhibitory and lipid metabolism-promoting activities in 65'3&5?2?25&%09)
HepG2 cells from Sedum sarmentosum '
stasty AR FEE daet F4 W 2571 A¥gS fEcte KSBB J.
CWEC N4t Tt gtatErA 27:114-120(2012)
e = ) 1. Biol. Chem.
sl Faey 2 ddelya R
. . Cancer Biotherapy
= Antitumor activity of the aqueous extract from : :
stor
SR Sedum sarmentosum Bunge in vitro Radl%azg?r(rggfg)utlc.
Tricin 7-glucoside protects against experimental European J.
AR A cerebral ischemia by reduction of NF-xB and HMGB1 Pharmaceutic. Sci.
expression 45:50-57(2012)
Anti-inflammatory, anti-angiogenic and
st = anti-nociceptive activities of Sedum sarmentosum ]'1 thl%(ép_)}fzg(rgggg)l
extract :
o) u B16 melanoma A|ZOJA Uz F&=0] Hetd A4 oFsta] %]
- A8 &t 52:165-171(2008)
Water dropwort (Ostericum sieboldil) and Sedum J. Med. Food
w3t (Sedum sarmentosum) delay H,0,-induced senescence 12‘.485—4'92(2009)
in human diploid fibroblasts ’
waa sdErEEl oot ARAAY YN RA 9] hyaluronan shdEstsl A
“ ' synthesis 413} QIA|RO] B5H FAl 33:17-22(2007)
- R - - oF g AT 251 5] &
Prebiotic A DS AMEIIL At OFEAIZ AR T AL s
[EX: www.ndsl.orkr (AMO0{: Sedum sarmentosum, A Y: 2014.09.24.)]



H. EL}E(Sedum sarmentosum)Q| 7130 Z3HE =2
Yo A= = Cl A
Physicochemical characteristics and antioxidant capacity of Plgg\c;a NSlétlr
1 rice cake (Sulgitteok) supplemented with lyophilized Sedum 17,152_15'7 noex
sarmentosum (Dolnamul) powder '
(2012)
o — Al Z3}815] A
=112 =2 x5t Al Alalo = ul ZXIEXN TEH oA
2 EL}E‘ g =2 7%7]-1_]: EE’]-Q EE’]—J Kﬂ X @mEa= o 39619_624(2007) E—1_. o
[EX: www.ndsl.orkr (BM0{: Sedum sarmentosum, 74 L: 2014.09.24.)]
H. EY}E(Sedum sarmentosum) & £
Ho =359 =4 (55
1 EEES Feste 43548 £H2 SIEETOE 10-1247524
Sedum sarmentosum fraction for breaking 1 _
2 down alcohol and providing hangover relief H= ol KR-0001815
3 g3eRdl % 348 BUE 2T tf=utol o 10-0976241
4 EF5A g50] = s 28 i tfj=uto] @ 10-2009-0113756
b x| = o xx9 g
5 ?’,1]]»%%01] %E% ﬂ‘ﬂoioﬂ DIK]L =4= TEEQI 2 EHE_“‘H]-O]Q_ 10-2009-0113781
a5 F A AF 2 ===
6 ﬂu@ﬁ?ii ‘l(')rt‘le% Z_]—\_.}\ooﬂ %L%E TE‘EO] D]K] EH':_‘]H]-O]_Q_ 10-2009-0113731
T O O
7 U= 52 A7ist A" Ao Az ¥ FASA tjeuto] 10-2008-0034532
8 A& Aast] et Adx 2E= A, G5t E 10-2013-7032557
7}X] Alokx A EoHS Q35 std g = 7r= =
9 by dd e 1B BE e e ==k 10-1211937
10 =YsE FE22 15+ I 2482 ol g™ 10-2011-0122842
O XXZD O jpalall oy vy Sty = F e _
11 FJE RS SECle 98 BHSH Y ES uuyaussey 10-2010-0117084
SAAXAD Ol ofx U520 51035l AXE7IQ o
12 ENERR e fag POE UHEES E olmapmam 10-2010-0000178
118 x=19 Ol L Ol AF— e =2 3t0= _ ~ -
13 ERRGEE X JLEONCPEC 2RACIES ARt steopE 10-2008-0076765
o xx=u9 0 oFHE| O 3FO sl H 5} AF J e
14 EL}E TEa&E E< oe—r-%e m-rro]'\_ D]H—ngl'%ﬁ 5—}6 i]-%gl_%}% 10-2008-0076442
Pharmaceutical composition comprising
flavonoid compounds isolated from the extract = A3 _
15 of Sedum sarmentosum Bunge fro preventing 1= KR-0002315
and treating hypertension
Method  for inducing callu of Sedum Chiba Inst _
16 sarmentosum Bunge Technol JP-0151490
17 External preparation for atopic dermatitis Hoshi Hiroki JP-0219865
Fat metabolism-improving agent obtained from
Sedum  sarmentosum, medicine or food
18 containing the same and new megastigman and Univ Kinki JP-0050450
flavonoid compound obtained from the Sedum
sarmentosum
Liver-protecting agent obtained from Sedum
sarmentosum  bug., Medicine of food o
19 containing the liver-protecting agent, and new Univ Kinki JP-0115305
megastigmane compound obtained form Sedum
sarmentosum Bge.
20 Method for spraying sedum Fukuma Shinsaku JP-0313040

[EX: www.ndsl.orkr (AMO0f: Sedum sarmentosum, AMY: 2014.09.24.)]

_8_



7] 9]

°

A 18 7IBNE 922 A8

o] Mz

oK

%0

(1) Stt2 S8Ux 22 &

I (cotton cloth, 0.5

B/

g0l 500 pm O]

t}. ZohAIS AOAC 984.13

7|(moisture analyzer MS-70, A&D, Tokyo, Japan)Z

A-D(AOAC, 2006),

2006),

3]22 AOAC 942.05(AOAC,

A2 AOAC 920.39A(AOAC, 2006),

S Somogyi-Nelson ¥

7o

AACC 32-07(AACC, 2000)

A
L.

SEEES

)oll

100 mL

=
=

sistaitt. Eallel A=
7l fl=& A8st 5, ICP-MS (Optima 4300DU, VG Elemental, Perkin Elmer, USA)2 2A

st 87188 &

(Merck, Darmstadt, Germany)<

AF

Al
=

65%

s

gelo] Qlojal 1

5t
a

ol 1. Nai P9l v]go| & I: 22

f/gol

5

SA=A0 &
71&0]| wat z+2t Group 2B, Group 1, Group 1, Group 1(67} T

Sl

37hHe

A
L.

2010).

71 F40]tH(Yoo et al.,

J—

oD

H

BO

nE
<
53

"
o3
Kk
<+

olJ

1994)= of¢ H

9292 pg/kg)EtHKang et al.,

k=3

of

16 pg/kgHtte @2 »EOIUATHKFDA, 1999).

1996) 2o

32 pg/kg(Lee et al.,

<l

2002)0]9l 1, 2 AAES A4 T

2Z(Jun et al.,

2001) H]

=9k 28 pg/kgQld|(Kim et al.,



sfo] BUHZ 2o ula FFL e e 4F
AeE LR BE FYRc e 2F0lYY] GO o2 TEI AF Y

Table 1. Proximate composition of the lyophilized sedum powder (100 g)
Moisture Protein Fat Ash CHO* Dietary fiber

(%) (9) (9) (9) (9) (9)
4.71+£0.12 1.38+0.09 0.28+0.02 0.84+0.18 2.41+0.97 1.14+0.05

*; Reducing sugar

Table 2. Concentration of inorganic elements in the lyophilized sedum powder(100 g)
Ca P Fe Na K Zn
(mg) (mg) (mg) (mg) (mg) (g)
218.52+5.92 28.9£1.09 2.31£0.85 14.09+0.17 150.98+3.87 31.28+0.35

Table 3. Concentration of heavy metal in the lyophilized sedum powder (1,000 g)
Hg Pb Cd Cr As
(H9) (H9) (H9) (H9) (H9)
N.D.* 3.92+0.01 2.01+0.09 10.54+1.12 0.94+0.01

*; not detected
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ARt st sUE Y0l ethyl acetateE 21 12A]7F F&EsH &, st &
oo 7HF==(37°C)5tal ZtAtol= LSt &oj5 do] 33 ¥H2H£ &5t 0]3 0= ethanol

Ethyl acetate?] & £8L& 23.1+3.08%, ethanol(&A)9] F&54,8L 18.6+4.15%0]

AL, = FE a2 2.56£1.82%0]|At.

¢ e 13.72+2.81%01Act. 2GA #Al #5322 sH=0 FRY 2 M7t FEEHO A

Apoll= Ao] A3 olglA] eort.

Table 4. Experimental condition of supercritical fluid extraction for the sedum tablet
candies

Experimental Pressure Temperature Dynamic time
number (atm) (°C) (min)

1 100 30 30
2 100 40 30
3 100 50 30
4 200 30 30
5 200 40 30
6 200 50 30
7
8
9

300 30 30
300 40 30
300 50 30
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2. =SU3 FZAMo] alcohol dehydrogenase (ADH)?} acetaldehyde
dehydrogenase (ALDH) &4 % o] 0]X|:= &3}

FE20E che] Marh myElol MAYFES BT & YUYl TR, e 2
2HYS AR 5

vortexing (A-&)st & 4°CojlA] 8,000 rpmo & 3087t YAlE2|stitt. =&AiE] AF=OHS § 4
_]

., &%= 1 mLo] polyvinyl-polylyrrolidone (1 g)& Yo 5&%}

rlo

s FAok=0 AtgstAt
Z&320] ADHQ} ALDH &ATo] 0]x|= = assay kits(K-ETOH; K-ACHYD,

Megazyme, Wicklow, Ireland)E AR&5to] A &RAY] UfwAo] T2t H4sIAY. Zite

9k8- 90 reaction mixtureo]| Fo}Ql= ethanol ¥ acetaldehyde 5= =%E AtE5tH

N

fol

A

==

_

oS
ox,

5ttt Dihydromyricetin (DHM, purity > 99%: Selleckchem, Houston, TX, USA)S
x232 AF8steitt. DHMy =552 dimethyl sulfoxide (DMSO, Sigma-Aldrich, St.
Louis, MO, USA)of 7t7F 836ljoto] AHEstSITt.

3

&
X,

FE8UE 2 st F& 20| ADHe} ALDH &40 ujxl+= 2

A

IH= Fig. 13} Zth. Simple batch extraction 102 FE5}-S Tf&= ethyl acetate 5=
> ethanol £&% > & £&% £92 ADH, ALDH ¥4 x5 FXlotgct metA o &
w50l = ADHQ} ALDH #/d =5 $7H71+= 82 558 W+ ethyl acetates AR&St=
7o) BlAlE 2o ArEglt

ZUAAZE L simple batch extraction®t}h &4 S48 F&5t= g80] U4 Zlow
LtERGTh Fig. 10149} ZFo], simple batch extraction (ethanol)2tt SFE (#1~#9) £&29]
ADH, ALDH BHE EA&T0} Uoih 2AASASE e ulad
= 5 229 FF afte £F 2=0e AY 9T TA ¥ Aoz YEiHeuy =

5
ol Hpositive)o] AUTATL 9t o2 Uehdth 5, ADH 4= £7st: 249 &

i FEUE Atololl= Aot o Al (y = 0.0317x +124.5, R2 = 0.9678, p = 0.05)7F
REAT. Eet ALDH 2/ =5 SAlstes =429 a0 F2UH Afoldle Aot of 4
Al (y = 0.03837x + 154.94, R2 = 0.8901, p = 0.05)7} = Ak,
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BADH HBALDH

B A Ry

B a2 I I D DI

A BTN

R

B A R

BN TN

R - a xS

PR LA RN,

o

0
170
160
50
40
130
120 |

(36) sanAnIe 2AIR|SY

I
=3 (=]
=
{

st}

EtOH WA  #1  #2 &3 45 #6  #7
Solvent extracts

EA

Fig. 1. Effects of various solvent extracts on the relative ADH and ALDH activities. EA;

simple batch extraction with ethyl acetate, EtOH; simple batch extraction with ethanol, WA;

simple batch extraction with distilled water, #1~#9; experimental number of supercritical fluid

extraction.
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70t] &(candies, confectionery)= AEH(sugars) £+ A 0] = (sugar substitutes)&
FH8R sty i R A
olgHa Qltt. e B dF &A=
caramels, marshmallows, taffy 502 JLE2HC & HAFHo] S7184=E &
571 gi2of Fol= Y2 FLEL 2 dAlstL 7HE 38S ARIA %2 B it (tablet) S
AlAstal Qi Moynihan & Petersen 2004; Macek 2012).

=il
ol
ftlo
ot
o
_O'l_l‘
K
oft
|o
fu
e
re
o
kU
o
ol
s
il
fu
N
>

=)
o
>
o)
fu

Ao w2t hard candies, soft candies,

sU=(Sedum sarmentosum)2 Ut AHA Apets ofdd HSAE2
(Feg), SAGHER), B4 (E=1), AX(6HEF) 2 tdgoz F=u ot Rt
AL SU2o uh wel2 Ad U g 22 459 ARAR, EUE 5 Zold oy
X o= Al&ol AR&SHITHChoi et al., 2012). ol 4=l gRE F8EF
ool Ael7ls ol thet A7v Bws] AW 9ick. 5, FREATHCho et al., 2012), T4
3t &d(Mo et al., 2011), & 7ot §3HOh et al., 2004), 71 X §3HKang et al.,
2000), #4715 &A& &3KQin & Sun 2008), ¥4I 2E|EXGIHSung et al., 2012; Mo et

al., 2012)9 22 2771540l 9k Ho® BuHD Ytk SUES WY, Yrigol kot %

U =
U 502 o]83kn QOUHKim et al, 2008), SEao] 1 SEIY o] OPE
715730l EoHSeong et al., 2014) A7F7do] wfe @2 AFoltt. FUE9 FIPHRIE SAIA
7171 ¥std HFA(Kim et al., 2002), A2](Mo et al., 2007), A7]"9(Kim et al., 2012) 9] 7}

BAES Astels Aot glojgrott Algstelof Qx| itk whebA B 7ol o] gsty] ®

2 SUE Y O hshn 1 B8 S92 ARshact

iC)
o
ok
fu)
1o
N
N
ok
ull
(o]

1. 4= 84 49 Alx

S4E2 (20149 129, Z71)SHATORAL A-2olA 23] SAlstal A xsto] oha
o] I}(cotton cloth, 0.5 mm)sttt. ofAZ FAARE & A|(0.5 mm)o] W] F+L3t JA}
B} 7HY] AlRo] A8st9ich. D-sorbitoly} flavoring agent: (3)o]o] AAIZE 2 (Kunpo,

<
o

2

Korea), sucralosex= (&)otz0F2}91(Seongnam, Korea), magnesium stearater= Sun Ace

Kakoh(Singapore, Singapore)of|A] ztzF J1Q1sH3ict

=4s 854 dS Axsty] feh 2/dvl= Table 59 gttt Alger 22 A&
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(24.5+£0.5°C)o|A] =3HHigh Speed Mixer PKM-20, Pharmatech Korea, Hwasung, Korea)st
S Al2(20.0£2.5°C)olA] 1.1~1.5 kPaf] ¢tzdo=z ErA(Automatic Rotary Tablet PKT-12,

Pharmatech Korea)s}<ict.

Table 5. Formulation of the sedum tablet candies

Ingredients Composition(%)
D-sorbitol 92.8
Lyophilized sedum powder 5.0
Magnesium stearate 2.0
Sucralose 0.1
Flavoring agent (powder, mint) 0.1

100.0

Japan)S o] 25191, Hunter L, a, ¥ b oz UERY I, chroma®?lt Hue anglel o]%9]
H(14)0] #s5to] &As519ct ojnff ALESH mEEIMO] HAX|E= [=98.46, a=-0.23, b=1.020]
Aot xRAZFE  Texture profile analysis(TPA: texture analyzer TA-XT2, Stable
Microsystem, Godalming, Surrey, UK)S ©0]85}%1, EAX71L pretest speed; 1.0
mm/sec, test speed; 1.0 mm/sec, post test speed; 1.0 mm/sec, 10 mm DIA cylinder
aluminium probe(i.d., 1.0 mm X 7 mm), sample ared: 3.0 mm?2, contact force: 5.0 g,

threshold: 20.0 g, distance: 5 mm, strain deformation: 90.9%= 5}%t}.

SU2 A 140 10849) FR4S shstel @As] BajAIZ1 % 8,000 rpmolA 2087t
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A28 THAC). &5l polyvinyl-polylyrrolidone(10 g)& g0] 53t vortexing(d+2)

8,000 rpmof|A} 3027t A F2|SHATHAC). o] IS 28] ¢ ¥HEsSto] dojil 92 A
SAO] pHE FAsIF 1, A4t e= 0.1% phenolphthalein g¢8o] #2202 W= A7IX]
A7get 2 28]" 0.1 N NaOH &85 FAh=(citric acid, %)= UYEUIT. sUE Y] &
B23HFS moisture analyzer(MS-70, A&D, Tokyo, Japan)2 ZAst%th BIEIQ Co =kt
o]Aeo] Hi1(13)Qt o] 2,6-dichlorophenol-indophenol(DCPIP) titmetric redox reaction
method&2 Z74s}t3 T}

AzE Fhr]o] Bz (&)%) o]XM(Lee et al., 2008)] Huo] Fsto] ZAstGct.
%, 78 10710] 108k(v/v)9] /45 7Istal A42(20.5£0.5 "C)oA 200 rpmo| £==2 w8F
stHA 180ttt 200 pLE F ot FGrA(Refractometer PAL-1, Atago, Tokyo, Japan)Z 7ZiQ]
o] Bal4Es HRaort

SUE B82S A7tsto] A& tablet candy(EF 780])9] HBESheko oF §.4%o0]ict,
FAIE)S 160°C ol do=z 7taeth & - d24sto] Alxst= lollypop R sugar canedt g2
hard candy®] YutAQl LBESHFO H A 1Antdrt 2 mHo|tHLee et al., 2009). Hard
candy= F= 7IEst aEdds FAashi7|= YA vlst B Y= 7HE4dS AHA
Al Al FUFEY MmO Y= 7ieto] Adske Uiboltt. TEtA B YO fEetEol
hard candy8Cct %2 7Zlo2 AtgE i}

L

== B 7ig9] pHe 6.85~6.860] 11, citric acidz2 gHAFSH Ate = 1.90~2.04%0]|}
T} (Table 6). 3t ascorbic acid & oF 6.8 mg/100g0| T}t AlZQ] pHe} Atz = A 7ig]
= 229 S dol ot A gtHMo et al, 2007). S4sole ©F9] ascorbic
acide} §714T0] egElo] 9l7] ThEo] SUtE EpY Arie] ALEo} o 2%2 §A|El o= A
2EAJTHKIm et al., 2008).

B Aloll 7HiiRl= ool Aol 4= B i 189 Fd5d2 oF 1.456+0.04
gol9IthTable 6). ool g Alo] 7hshAl: relo] 37KgaS ge) Rms ooz 2
Astgch &, B Zig9] Hoe= 0.19 mL/0.1 kPaz2 Z4
(mold)e] 717} AAetn, 18] Efgo] A8 Af2o] o] EUSIEE EPY|S Aetel]
oo, Fo7t g4adas WO =o|(FA)7F dAaskich EPgAl &¥=o] 1.1 kPad o 7HY
O] == 5 mmo| ot B} dlo] 1.5 kPad mfjQ] 7t FA|= 4.15 mm=z ZtAsHY

Eg 7icje] M2 =xst Ayl (Table 6), BEZHL value)S EFY Alof 716Kl &
Ho| mef fojdoz FAsHIoh vHHo] =MI(-a value)= -43(5M)oz B 4ol I

a
£ 2R 4ty ML (H value)= EFY Y=o JFE A Attt A E(chroma)s= color
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intensity g purity2 Ui AC=2, 00 7ME4E At Wil AP 295 RS ATS
UEpdct SuE B 709 chroma 2 50 A== B gElo] S BEA] otth A4
(hue angle) g2 "120°0] 77h-255 &xA(yellow green), '150°0] 77h2% = (green)2
LERdTH SUE B 709 hue angle 32 148~1492 =AMo|glony, B AlQ] 4o G
T TR dv AR UsYM oA s4UE §A iY AERAlG ZHiAle 4E(1.1~1.5
kPa)oll Qlsfl 7Ht]e] MAt2 g WA odon], U= FUIE B Ads AYst mAZ

B A

SUE Y A9 $4ES SWstAcFig. 2). B Al o] F/1E4S ey
7Mcjo) wajst astn AAe] WHstels] gl BalEs SEst worch &, Tk 50%
2 m7tsteied), 1.1 kPa¥ mf 1.31%, 1.3 kPa

¢ o, 3.38%, 1.5 kPad of 4.1120]dt}. B Al9] 4=} #AIglo] s4E AiY 1780] &

i 140 22 B1]9] ethanols Yil AR0A 587t vortexingst & 187 A A|s}
AcH63] ¥H2). A= (4°C, 8,000 rpm)st & A5l TrS Fsto] FAEEAEE Sh= Al
m

M a,o-diphenyl-R-picrylhydrazyl(DPPH) 2.9 mLo] A]& 100 pL=

Mo

A
o
rr

S~

o R(AL)IA 308 WeAIZl Fo 517 nmold SRES Sgstack 2
oz AAZYE g Awt o] AHEstch

Asi7 of control — Ag . of sample

Scavenging activity(%) = A of control > 100
517

Z1}=20= total polyphenol compounds®} taraxeroneg H|E3st T}ofst HAIGHAE
o] gteElo] Qoo g FrAlgtEtdo] =2 AlZog HyuL]y QIthMo et al.,, 2011: Sung et
al., 2012: Mo et al., 2012). Ta}A U2 €} 7M0]9] 3HAtel &112 EA519c) Fig. 204
ot Zol Fu= B hH& oF 60%9 2HZ A7 &/d2 UEUSon, ol B Alof sl
Ue Aoz UEHT (p = 0.843). U=5 A7ISHA] 2 tablet

candy base?] 2t £750] AY gle A A o, S AViste Atezre FAr

Al gl e WAl

L.
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Table 6. Physicochemical properties of the sedum tablet candies

Pressure
p value
1.1 kPa 1.3 kPa 1.5 kPa
Moisture(%) 6.37+0.73 6.48+0.56 6.44+0.71 0.982
pH 6.85+0.02 6.86+0.02 6.85+0.01 0.880
Acidity(%) 2.04+0.65 1.94+0.66 1.90+0.77 0.970
Ascorbic acid(mg/100g) 6.74+0.20 6.80+0.24 6.81+0.17 0.786
Weight(g) 1.44+0.02 1.45+0.04 1.47+0.04 0.566
Volume(mL) 0.58+0.07° 0.48+0.04° 0.37+0.02¢ 0.004
L value 65.33+1.85° 56.58+2.16b 46.68+0.96¢ 0.001
a value -43.71+0.97 -43.70+1.11 -43.47+1.09 0.950
b value 26.72+1.15 26.09+1.49 25.80+1.35 0.705
Chroma 51.24+1.33 50.91+1.48 50.55+1.61 0.854
Hue angle 148.57+0.80 149.18+1.28 149.32+0.77 0.630
Hardness(g) 17538.3+313.4° 21885.6+183.4° 29249.1+1404° 0.012
Fracturability(g) 3080.6+635.6° 5491.5+341.2° 7288.3+263.8° 0.014
Chewiness 2618.8+311.4° 6432.9+430.5" 7565.2+292.3°  0.010

Same superscript letters within a row denote values that were not significantly

different, analyzed by ONE-WAY ANOVA and Duncan’s multiple range test.
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—a— 1. 1kFa
-=-g==13kPa

F=

—&— 15kPa

1 3 5 7 g
Time (min)

Fig. 2. Disintegration time of the sedum tablet candies prepared with various
pressures.
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Radical scavenging capacity, %

d’ﬁ'l

=]

Base 1.1kPa 1.3kPa 1.5kPa

Fig. 3. Antioxidant capacities of the sedum tablet candies made with various
pressures.
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20-600) W 20082 BEAAQPOR AHstn B Al A ool o
ARBES AAG & BSAANE ST GRRES ol8stel 3] £t ARWEES A
WA Alo] U A 182 gob AlEstenh Al AAIAl Ax ltexture), Htaste),

AEwe ol g5t
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OF QAuiR]24HEA 29 folid A2 Duncan’s multiple range test2 stAth A&
Aof|l= SPSS (Statistical Package for Social Sciences, ver. 14.0, SPSS Inc., Chicago, IL,
USA) 2212 A} 85t

@] (appearance)t (flavor) B Aol 71siAl= 4ol F= LAl ddtt (Fig.
4). &, & (p = 0.104)2 F (p = 0.057)2 HSEGXA A1 xto] & UERHA] AUt
M(color)2 BV Alol] 7HlAl= &30l 245 A5l &5t (p = 0.043). ol =
dHo] 7HelASE mHol WA= Fub7F Q7] i Ao ALREHAH. &, AAAQ
S Atol7t fiHet= (Table 6), WO F&o] Alof Ojet Mo S F7HA7]= o2 AtRE]
o}, AR ZHtexture; p = 0.001), Gktaste; p = 0.104) W HFAAQA 8% (overall
acceptability; p = 0.002)= 1.3 kPa > 1.5 kPa > 1.1 kPa £0& #=E/Mo| A5 T} o
e #o], 4= B WY AE Alof] ISRl 9=lo] 1.3 kPad o] #5
At meEtd FuE B JiY AR Alole B 42 1.3 kPaz Sh= Zlo] vigARh o
Abg it

¥ 1% rlo

djm
)
N
e
N
N
o)
it

EpY A0l2 Ao AgstaA, A 14g Basol 8aA7]L AtEAs & total
aerobic microbial count(TAMC)+= soybean casein digest agar(BD, Franklin Lakes, NJ,
USA), total combined yeast and mold count(TYMC)&= potato dextrose agar(KisanBio,
Seoul, Korea), Escherichia colir= EC agar(KisanBio), Salmonella spp.= MacConkey
agar(KisanBio), Staphylococcus aureus= Tryptic soy agar(KisanBio), Pseudomonas

aeruginosa= blood agar(BD, USA), Clostridium spp& cooked meat agar(KisanBio) HjA]

oA BiFste] A4t
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—8—1.1kPa
--%--13kPa
—{— 1.5kPa

Fig. 4. Sensory analysis for the preference of the sedum tablet candies made with

various pressures. A; appearance, F; flavor, C, color, Te; texture, Ta; taste, O; overall

acceptability.
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EPY Al9] d=o] 1.3 kPa®l AdAE 245+0.5C2 £-Y A28147][(CT-BDI 150,
Coretech, Anyang, Korea)ollAl 127HHF AJstHA 0= ¥ =9 WHets ZH5HT
(Table 7). A& AlZ9] total aerobic microbial count(TAMC)= 5 cfu/go]glil total
combined yeast and mold count(TCYM)Z 3 cfu/go|9itt. A& 127§LAjoll= TAMCZt 7
ctu/g, TCYMo] b cfu/gez RE= AR 7IKF &< 10 cfu/gS E=WSHA] 94t Eh 559
Hedd2 A A IR St AEEHA] Aot tEts EuE B WY E 24.510.5°ColA 1d
1 AAsto e oo r ot Zloe FAEQILH ESF UE BPY iU E2jeelA

S42 A7IES RAQ #istE UERA] ¢kftHdata not shown).

Table 7. Determination of microorganism in the sedum tablet candies during storage

at room temperature for 12 months.
[unit: colony forming unit(cfu)/g]

Storage time (month)

Microorganisms

0 1 3 6 12
Total aerobic microbial count(TAMC) 5 4 5 5 7
Igaarlt((%%vlt\)/li)ned yeast and mold 3 3 5 3 5
Escherichia coli Absent Absent Absent Absent Absent
Salmonella spp. Absent Absent Absent Absent Absent
Staphylococcus aureus Absent Absent Absent Absent Absent
Pseudomonas aeruginosa Absent Absent Absent Absent Absent
Clostridium  spp. Absent Absent Absent Absent Absent

Samples were stored at 24.5+0.5°C in the whole experiments
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sU=9 ol FIHAIE SAAZI7] flstd sdU=ES AVier B Y-S st

# BASIOICE 1B S ARA G BUE BV Wre] SREFS o 6.4%0]
o EU=sS 7 Ce=2M ascorbic acid H F7I4to] metE o] A= oF 2%0|ct. B
Alofl ZHeliAl= 4=(1.1 ~1.5 kPa)o] F7t&4% Rt gastiiy, d=, FANY 2 A4
o Z7tsttt. Eot BV o] =245 WYY FoiAIITo]l SUteth. B 4ol 1.3 kPa
U o ey A7t 50% FE BalEld]) 23 AlZhe 3.38%olgdck B A9 gRlo] ke
2 geZH/L value)& LoMog ZFASHR O}, =A% (-5 value), MM % (p value), chroma
2 hue angle ol e}y wAS UERYQIc) EHY
it base’t gAretsol 73 ol vl3to], 5%° U== B7IFe=zH °of 60%° =tz
aAggol e ez UERET. dedAar 2o, o, & 2A, o " AAAQ 2804
1.3 kPa A2|77F =2 #5544 WS LA T2ty Sua B 7Y AlE Alols B o
= 1.3 kPaZ st Zlo] vigAlRh Zloz AfgEQith. £t sUE 8§ A4S 24.5+0.57CO
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ARG (M%), FHEAY), AP (Fd, H4FAHD R U= 55 20 Table 1
1 oZe xezr EFESiG. 479 AMIE HolAE 70°ColM  30@%F A4t
(pasteurization)stQitt. Aatet AME H|o]Ae StiJEjoA A27HA] W2tst 2, u]g] -20°C
2 Y2 otolaay oA g 253F1F wuisto] FAsHAth 2449 ARE+= 100 mL
polyethylene vesselo]| &o} =745 &o] -35°Cof 2087t incubationste] st 1S AR &

AEe Abgstoirt

rlo

ol

Table 8. The formulation of the ice cream prepared with Sedum sarmentosum

Ingredients CON SS1 SS2
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
SS* (mL) 0 10.0 20.0
Water** (mL) 20.0 10.0 0
Total (mL) 100.0 100.0 100.0

x; Sedum sarmentosum, *x*, sterilized 3™ distilled water
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9. ofo]A 33l wjo]A0] ZA EN

AR S Gul gl 2112 5 m2 7+7F Fte] 1°C7txR] Wrkst & A|Ro] &} A
5t7] Mo pHE Z4s}c}. Pasteurizationo] ¢2% sherbet base 50 mLE Al7tx] Wdzt

=

ol

S oAl (sea sand) 5 g& 7tsto] 187F vortexingsttt. Sherbet baseS 1°C7HA] W@zt

2

Algo] 255 I'C2 JXI5HHAl 30&7F thA] vortexingst & pHE &74s5H3ict.
s4E 59 A7Hol S7tE a5 pH7L B7sto] a9t sda & AVHE Aol
o= FAAQA Aol7b YT SS1vp SS2 Atolofl= {oAQl Ato7t gllet. HegAdwA 2

3, SUE Folo] Arlego] 5242 ofo] 23 based] pH7t folHoz FUkhe Hoz U

jlol'

Ebtth (y = 0.059z + 7.3933, R* = 0.836). i1 pHE: 7.28+0.130]ict. A X990 pH7t
A2 &

6.89+0.09, Huo] pH7} 8.12+0.030]0t.  EUE FUq5 F7HE4S pH/t S7tste
US 5 &A1) pHYF 8.57+£0.017 AE g =7] g2l 7oz Ataw it

9
b

8 -

a

T

= 1
7 -
B -
5
CON SS1 SS2

Fig. 5. pH of the ice cream base prepared with S. sarmentosum. SS1; 10% (v/v) S.
sarmentosum extract, SS2; 20% (v/v) S. sarmentosum 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.

_27_



ofo] AT Ho]A9 Fr= thZut Zo] FASIAH. &, AlaE £745t= specimen
ojg] I'C2 ¥Zsto] e9il, specimen?] 25 GAIE 4 Qe water jacketsS ZFAFSHACEH
A& 30 mLE specimen©o] ©of A& (1.3+0.2°C)o|A] viscometer (SV10, A&D, Tokyo,
Japan)2 £75t

ofo] AT Y H|o|AS Agtsto] WSt 90 ArE AT Ayt Fig. 63F 2o tix
T~ 27.8 cpE AIFET foRlor I Aeg YEYUIY. 1°CA AXYLFe A=rt 2.13
cp, 1°CQl o] w7t 89.5 cp, 1°Cl 4= HUe AL} 50.2 cpoldlth. gixEFs ofo]

238 Ho]A AR Al 22 AV, dg4s & e s4e §U92 FUsY] g2
=
=2

53 wlol29] HEr} F7lstgon AFT Aolo] el Aol goich. Hasl AR A,
SUH2 F9] 710l £242 sherbet based] HE7} fo502 Frjett Ho2 Uehg

o} (y = 0.565z + 29.253, R? = 0.768).

——

Viscosity (cp)

10 A

CON 551 552

Fig. 6. Viscosity of the ice cream base prepared with sedum. SS1; 10% (v/v) S
sarmentosum extract, SS2; 20% (v/v) S. sarmentosum 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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A& 1 mLE 3sto] BHFZS 24 (sterilized 3™ distilled water)o]] 4x}8]Al5t0] ofo] A
3 Hoj2o xEo = t¥E d4S 55U Fw4= plate count agar (BD,
USA)O|A &A5t9 1, Coliform?] &AS 28 VRBL (violet red bile lactose; Merck) HjA]
£, Salmonella species?] 7% QofA]= Salmonella-Shigella (S-S) agar BjA] (BBL)ZS A|
ZALO] vhHof| what A &3 &, 35+ 1°Co|A] 24A]7F =90t S 7|AME} (aerobic condition)o|A] Hj
Fstct. S Alde 5L ZF Alad 33 ¥HEst9i v, A4 (colony forming unit/mL;
cfu/mL)Z YERH I

AME dAMl Z85= AR B2t o]
S0l AL Alats 71E2 AR Alasd A AT JHE Bdsh] St Zer BE P,

wAlFoIY AB[AP vt2 gdFste AE SOl 285 AT (ASAUPE, 2012).

| = “Alat5", "t (coli form)”
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Fig. 7. Number of total bacteria in the ice cream base prepared with sedum. SS1; 10%
(v/v) S. sarmentosum extract, SS2; 20% (v/v) S. sarmentosum 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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A A dlalnon-typhoidal Salmonella species)= Z4Fd73d 24 Thfst ==0] A
ot} (Seo et al., 2012). Ame] % Z2i SBE0| JlgEoll} BAER oo AEaI
A

d. AR 7t2E 9 od &8 A

1

N
=
& Avto]l o " /Ut

oz meay ot WAES AYHOR B, MAL BLRFASS Uefo] Aee] FFEL o
Fotof ChR el BASES FYF glol PEA Y1 Pol AR, goh, wol U FHYUNZY

bt oA eAolaE ByEol WS AR Aol g A Aol o
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=

oot

[

—

7%=

£

t} (Fernandez Guerrero et al., 2004).

watA] Julo 2 U E 9esl= Salmonella species®] G532 mdslr] 9Jslo] ofo]A T
2 H|o]|AES Salmonella AERH{X]Ql S-S (Salmonella- Shigella) agar BjA|o] Z=2s}3ict.
Table 90|49} Zo], B HALE 93l A=t olo]A3 Y H|o]Ao]- Salmonella specieso] 4
st ol & EAfstAl gk slow ekt

& (Escherichi coli)2 AtE T 52 AU Qe A4 #5002 B4802 YA
| 71 dizo Alg FolA Tes] tiddol dEHAAY 7I&XE R d
AR A4 4 HeiE UsUiAl= =t (ASAS78E, 2012). tif729] tidtwto] v goltl

c}
st ot O157:H7x Z2 ¥4 ol EXsh7]= stof, ol2gh Y+ E= 7% 4

[©]
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gt AEaES SQlsh=d 49 BRI RdC 2N AE Ao ol &8 Qlt. 53],
AUlogt EAlshe #o2 2 Foll gEeR HiEET] gz ¥
Aol 7tdg7dol glou iR dagt Ao 22 AHAEo
Aot (AEATFEE, 2012). thg+tat (coli form)> AtAgHFof 'd2] EXsH7] Tiwoll gt
o] 4&H AE2 &Y &40 Qall QAT wHd o~ ok (AFAARFE, 2012).
Table 9oflAet o], & AN A= ofo] A3 Y baseo= W« X
EANSHA] Aottt mefA] “ofo] A o= tiFddo] 107]/mL o5t EAfsiof =
AR ol o ZUA] = Aog THsiT g+ 9 o+ Salmonella
species w°] g atE, ofo] AT based] EAot= L¥HAlH 71 UE ©7] diZol] A4+
2 AAISIHAA Ayt Algte] At HEE 545 (Fig. 8). A2 AdtZ AAGIAA 2& A
qO|A Fd57F FASH| AlAsHe, Al 20882 El= M52t 5430 gAaskioy. 3023 A2
Adst $9] HF4L 1.20-1.25 X 10% cfu/mLo]gitt. AlZQAIHo|= “ofo] AT 2o 5
X 10* cfu/mL o]ate] Aol EAfsHolstttil HAE o] Qltt. watA A Zo] A& F
T AEA8E BAE Fd4ET 0l A2 Aoz 2 Ao ARESt ofo] AT base

st oR AT oz muE gt

52
k)

1>
ot

Table 9. Detection of Salmonella spp. and Escherichia coli in the ice cream base
prepared with sedum

CON SS1 SS2
Salmonella species Absent Absent Absent
Escherichia coli Absent Absent Absent
Coli form Absent Absent Absent

SS1:; 10% (v/v) S. sarmentosum extract, SS2: 20% (v/v) S. sarmentosum extract. The
ice cream 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+1°C for 24 h

under the aerobic condition.
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Fig. 8. Changes of the number of total bacteria in the ice cream base prepared with sedum.
Total bacteria in the tested sample were incubated at 35°C for 24 h using the plate count agar media.
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Table 100141} ZFo], CixFE 208 0|50 M} %2 37]5UeS eI, SS1
2 15-20% Afojofl 7MY =2 B718YE&S UERHQITE ¥Ho| SS2& 10-158 Atolof| |19
3715982 YERUILH o= SS29] oto]AFd AmAIZRE iz SS1Hch 5-108 AT

Azol xYI FFe B AFEE, 2%, A A
7t 5 5ol 98l T2 W=t (Hwang et al., 2012). d¥tA o= Fr|Ed& B &l
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A, B 0.6272 oA ol9lct (p = 0.011). WepA] ofol23y AMEA] H7tE:= sUE 59

o] ol @S5 ofol23dge wrlEYdEd SUlste ez EA%H I

—

&2 s= 59, ofo]a3y H[o]A9 pH, ofo]AIF H|o]Af Frof mF Aot

o]
3 JEEAES HERAS

Table 10. Overrun percentage of the ice cream prepared with S. sarmentosum extract.

Operation time CON SS1 SS2
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 2.61+1.75 2.68+2.14 1.15+1.07
20-25 min 3.42+1.65 1.67+1.85 0.34+1.39

SS1; 10% (v/v) S. sarmentosum extract, SS2; 20% (v/v) S. sarmentosum extract.

Table 11. Pearson's correlation coefficients between the S. sarmentosum concentration

and pH, viscosity, and overrun.

S. sarmentosum pH Viscosity Overrun
S. sarmentosum 1
pH 0.914** 1
Viscosity 0.876** 0.988** 1
Overrun 0.791* 0.886** 0.862** 1

*; p < 0.05, **; p < 0.01.
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Fig. 9. Overruns of ice cream prepared with sedum.
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10% (v/v) S. sarmentosum extract, SS2; 20% (v/v) S. sarmentosum extract.
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437t ¢ad ofolA3 ol Ak (firmness)= texture analysers ©0]-&sto] Z7]5}0]
cutting force (N)2 UeERfTH ZFH2H9] Alg & 3¥HS ¥YHE X591, &4 2712 Table 12
o 7c}.

Table 12. 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 %

ofo] AT A|ZE7]oA 2527t wuteh A1 50| ofo]ATYH Hei= 58.4 + 12.84 NE 4]
& o] Aol Qldth. o] & -35°CoAl Hetuby (hardening)Z 7%l ofo]AI RO AL
A= Fig. 101} 2o tix=7F oF 330 Ne= 7MY =2 BEE
71 SS12 HiRFLEC} 2%, SS2+ IR #ETE 5% FJ= F2 =5 U
Ql Afol= H|FEA] ATt (p = 0.104).
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(6]
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MJ— eq%
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(y = —0.915z + 328.15, R? = 0.519, p = 0.029).
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Fig. 10. Firmness (cutting force) of the ice cream added with S. sarmentosum. SS1;

10% (v/v) S. sarmentosum extract, SS2; 20% (v/v) S. sarmentosum extract. Significant

differences were not detected.

Table 13. Correlation coefficients between the firmness and other factor in the ice

cream added with S. sarmentosum.

S. sarmentosum pH Viscosity Overrun

-0.720* -0.527 -0.478 -0.159

Firmness

*; p < 0.05.
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Fig. 11. Melt-down of the ice cream prepared with sedum.

10% (v/v) S. sarmentosum extract, SS2; 20% (v/v) S. sarmentosum extract.
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(y = 1.55z+ 52.5, R* = 0.912, p < 0.01).
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Fig. 12. Percentage of melt-down of the ice cream added with S. sarmentosum. SS1;
10% (v/v) S. sarmentosum extract, SS2; 20% (v/v) S. sarmentosum 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 14. Correlation coefficients between the percentage of melt-down and other

factor in the ice cream added with S. sarmentosum.

S. sarmentosum pH Viscosity Overrun Firmness

Melt-down 0.955** 0.977** 0.968** 0.813** -0.672*

*; p < 0.05, **; p < 0.01.

Table 15. Chromaticity of the ice cream prepared with S. sarmentosum.

CON SS1 S$S2

Lightness (L) 89.68+0.25° 65.17+0.47° 53.48+1.17¢
Greenness (a) -2.67+0.18° -13.92+0.19° -15.75+0.08°
Yellowness (b) 15.62+0.88° 20.24+0.41° 20.67+0.29°

SS1; 10% (v/v) S sarmentosum extract, SS2; 20% (v/v) S. sarmentosum 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.

_40_



SUE ofo]2ao Mei ofgat Zo| SAstich. 24T olo]A3YL Petri dish

|

(50 X 12 mm)of] 7}& ©ot MX}A (Color meter JX777, Minolta Japan)S ©]85to Hunter
o] W% (/, lightness), =M% (-a, redness), ¥ AT (p, yellowness)2 UEMHIITH EF

wiao] WA [ = 98.46, a = -0.23, 183 b = 1.020]%ic}.

i

Uz §d95 A7tdezm ofol23yol Y (L value)s oA AL, =
M (-a value)?t AT (b value)= (Ao =2 Z7stcHTable 15). M=ot zuz FH
M7FF 7v0] Pearson's correlation coefficient (/4= ®WE7F 2 = -0.979 (p = 0.01)0]Q 1L,
=M 2 = -0.923 (p = 0.01)0]Qon, ML # = 0.883 (p = 0.01)0
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4. SUHE ofolAIe] WAL

o] 2Rt Friakdol s & QK|S 2 QJn 2 AMH W8-S AAlstYict. HIHEtE o ofo] AT
Q] (figure), A (color), &7] (flavor), Ot (taste), W A7} (texture)o] tjsto] BEEX o] &
S22 148 =] ®BAIFHEE sttt 7 Algotct LA 2 £ 3R] &
AL FolRen, 93712 U 2ol AlrY HMert Al delg Al got AAstH
sH=2 2ol Alxgt oto]lA3YHe] WA § Zib= Fig. 133 Zt}. ofo]AIY
o] e (figure), 2417 (texture), R St (taste) FFH2 HEL; A+ Atolof FoJAel &}
o7} LFEFLEA] Qrokch. ofo]AFRIe] AR (color)dt 7] (flavor) FEoA e APt hELE
sttt (p < 0.05). Hixztol= 715 & & e =24
2]

o] A3 ey, dgites sde ol 7t 4= SR/ F7Iol sl ofo]AIFHe
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Fig. 13. Sensory evaluation of the ice cream prepared with S. sarmentosum. CON;

control group, SS1; 10% (v/v) S. sarmentosum extract, SS2; 20% (v/v) S. sarmentosum extract.
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5. SUE ofo] AT Fast B

ofo] 23 elo] 2ujo] olEree Y
= BAMol AlgR AEstYtt. EZ2hs  $=F  (total polyphenol content, TPC)
Folin-Ciocalteu ®¥-& AREsHETH 2H2Ho] Ala 100 pLg Algao] &7]3, 500 plo 5%
25 7ottt Folin- Ciocalteu reagent 250 pL, NayCos 1.256 mLE 9L & 45°CofA] 15%
b AFHolMdstgth Alg9] &8 T+ 725 nnojlA &A5HPT Gallic acid (100~1,000 p
g/mL)E2 o0]83t calibration curve (A = 0.9846)2H€E] TPC 3=kS At&Esto]  gallic
acid/100 mL&2 YERJQIcH.

s LAEAY 24 tdirtER A9 RE AEAl Wol EAisHs bioactive
compound=® gHASHARE- S UERJ = phytochemicalo]tt (Arabashasi-Delouee & Urooj,
2007). 24258+ Eus dYo] dEHA &Y (Fig. 14). Adods sd=E S59Y
Holego] 37k84% ofo|aamel Ealuli do] S7stel U] HUTAS Uerfct (v -
138.16x + 22.882, r* = 0.976, p < 0.01). T2}X =2 ZHS Hrfsto] ofo]ATY

gdozi AG7Is8e deAE 4 e Aoz AlrE I

rlr

Hydrogen-donating H+ radical scavenging abilitye= DPPH (2,2-diphenyl-1-
picrylhydrazyl)® (Ratty et al., 1988)& o|&st3tt. 100 pL A]&°f 2.9 mL DPPH (0.1 mM

ol

in ethanol)S 7toto] &3%toto] reaction mixtureES {H=9 Tt Reaction mixtureS 736HA
gt olF# ol 30 2t AHo]dstAeHA=). DPPH radicals HAAIZl =5 517
nmoj| Al &A5t9th. A]89] organic radical scavenging ®i= 1 mM ascorbic acid
(positive control)?t DPPH radical& AAHsH= Z2& 7502 sto] Atid| &2 UERY Tt
sUHE 582 AVISE ofo] AT M9 E2ms o] Efenzg o]F9 itstsS
=X 519t DPPH assay® organic radical® AAHsh= 5238 BAst Ayt= Fig. 159 Zrt.
Ascorbic acidE positive control2 &}9], ascorbic acid?7} AHA|Z 4 9= radical & 7]
FO 2 SIS W, &4+ radical 2750 = Aoz UERET dhdo] Aol gzt
+ AT radical 2750] AL o] ofo]AIY A EA FrtE= EUE S 9
il hydrogen donationo] WERH Zloz AtgEict Ses]d2A 2, dgdMe 4=
S8 AVHgol 57tES5 oto] 239 radical 27 50| F7sto] At Fo JHIAE U
EFIQIct (v = 1.8255x + 0.165, 2 = 0.973, p < 0.01). T2}A =1}

3YE AEFORN 4715788 A 4 Ak Ao AREHY

T i
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Fig. 14. Total polyphenol content (TPC) of ice cream added with S. sarmentosum. SS-1,
10% (w/w) S. sarmentosum, SS-2; 20% (w/w) S. sarmentosum. 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. 15. Organic radical scavenging effect of ice cream added with S. sarmentosum.
SS-1; 10% (w/w) S. sarmentosum, SS-2; 20% (w/w) S. sarmentosum. ASA; 1 mM of 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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Table 16. Formulation of DOLLIZA®, a new fruit-vegetable based product added with
lyophilized sedum powder.

Ingredients Composition(%)
Lyophilized sedum powder 4.55
Roasted brown rice powder 13.65
Dextrin 68.15
Xylitol 13.60
Citric acid 0.02
Ascorbic acid 0.03

100.00

Table 17. Physicochemical properties of DOLLIZA®, a new fruit-vegetable based
product added with lyophilized sedum powder.

DOLLIZA®

Moisture(%) 3.59+0.85
pH 4.32+0.02
Acidity(%) 5731047
L value 78.02+3.22

a value -3.02+0.49

b value 3542+1.92
Chroma 35.55+1.58
Hue angle 94.87+1.34
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Te

Fig. 16. Sensory analysis of DOLLIZA®, a new fruit-vegetable based product added
with lyophilized sedum powder.

_47_



HAE L A
=, AMAb &
(Lieberman et al., 2005). 4% tjEE9 A I alcohol dehydrogenase(ADH)o|| ©]af
7rolA AFSteE] 11, acetaldehyde dehydrogenase(ALDH)o|| 2]sf acetaldehyde@ X g,
Acetaldehydel= 32 Atslo] Z7HH|2 OlRo] Alztst AshS oursi= olo] glr}, whatx
PR AT SUEE YILYRUWI L WS 2o ARG ot 432 slast
7] 9slME @A Ul acetaldehyded] HEE Z4A7]E Zo] &dtAQl wWQl Zoz Adeix
ATHSung et al., 2012). Theanine, resveratrol, saponin, cryptosanshinoney} 2 A&
dE2 W €IZETE H €I ANR REHe A¥e d¥/Amsted adAd Jles
Hugy glon, d3ig FolE FAlske AFol dieh A1 Al&HL oKL et al., 2012
Khanal et al., 2009; Yin et al., 2009).

s4e(Sedum sarmentosum)2 & MM AHTal sto] "AAR(B LX), Alets &2
S0l Y=Y 7HIAY &717F AA 5o sto] EXR(FEAF), £UA 2ol Ayt

HIShal st MRS EETR). UM stes He ZYol2t sto] HAEELERE), -
Aol FUE Zol 24 AAE H2 250l &5 AR "Rstt st 'SAE(HHRE) 59
o olgez =il fley, 'EUE 'FHe. ‘Ede . ‘EUol'z: 293 o s4E
Fatet Z/4d(Mo et al., 2011)0] =31, Y sk &3HOh et al., 2004), 7tk x| &iKKang

et al.,, 2000), HY7]5s 24 a7HQin & Sun 2008)2 2 7A7}7]57do] Y= 7oz HuE
1 9t FESE US| = taraxeroneo| $EGE|o] Qlo] &3 L H59] key enzymes?l alcohol
dehydrogenase (ADH)2} acetaldehyde dehydrogenase (ALDH)Q] ¥al-S Z7IA|AH of&h2 At
2 ZXIA)7]= Z(Sung et al., 2012; Mo et al., 2012)c2 HDEct walr] 2 HILojA
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(ALDH) #7442

(ADH)?} acetaldehyde dehydrogenase

Yo 53t

Alcohol dehyderogenase

o g2

1 1T W
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J
g

Jer Bk Fig. 17

ZCi7} ADHEF ALDH @Yo & 33g 5

suz
Ug 22| dgsol Al e

Mg QETR 9L 0 Bt SUE 2ol A

ADH 272 oF 25%, ALDH &7 °F 20% J&= S7I5tth mepA sus s o=

e HAshe aWt Ut Ao e,

ALDH
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Fig. 17. Relative ADH and ALDH activities of the sedum tablet candies
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2. 4= B4 7049 A7 €22 sl vxls axt

=
ot

1 =
2/49] Sprague-Dawley rat(300.24+10.07 g)& (F)tfst8to] @& 3 (Eumsung, Korea)

oAl LAt ASEAL 2% 20+2°C, 5% 55x1%(RH), WLF7] 12417 7Aooz GX
stein, dARBEAES B2 AQDol(ad lbitum)ste] 177te] H2717ke AR %, 180}
2JA T & L(control), AR (positive control), ethanol o]+ @ ethanol-A|& Foj &2
LH=0] wire mesh bottomS A|d stainless steel cageo] st of2]® B2jAlSstgith 21L&
ARlst & A= 40% ethanol(5 mL/kg body weight)g, A= = 789 2A(10
g S84 1 mLo 8ofist A8, dHgxRF+E= 3 mM dihydromyricetin(s% > 99%:
Selleckchem, Houston, TX, USA)S Zt72F 18 ofstgcth a1t SUE 220 Aod A

2 584 1 mlo] 8sfste] APEolstdm, oHe B3 ¥ 3A U 1A AHoR A

(2) EH2| ethanol A acetaldehyde &k

Diethyl ether(Sigma, Saint-Louis, MO, USA)& U}F|3t & heparin vacutainer(BD,
Franklin Lakes, NJ, USA) & Agsto SOy uWofA st & 1587 fAIE2](4°C, 3000
rpm)ot3ith. Ethanolyt acetaldehyde =%+ o|A9] Wil (Sung et al., 2012)0fA|} Zo] R}=

24712 5795ts

40% ofF2S HiAjo] Fofgh
sttt (Table 18). 7% U €22 A oMMELHPIE s=ve TS 47 £ 3020l &
2

:’
A2 e, o]% AlZto] Aum=s= 2489t ol o[do] ¥u(Sung et al, 2012)2]

| Y

ek

& Ul g2 o EYHPE ss 3AIRE St

ol

A

y
o
>

B ol UX|sh= oIt P A2+l dihydromyricetin(DHM) & 2]4ts oeE Fo{419]
AdIZ U OMELH|IE FEET [FoHo=r Woith Eug JHY x2]jqte] A3 U ofAE
A3 E sov TS AMeFET FoAos oty EUE A2]et DHM Aa|FtofAe] &
AU €3 st 18004 = folAQl RPol7t i, ofMEYTs|E s 60+ Gt

W go)Hel Afol7} BEE|A| et
olErest ¢ SUE AU, 10 g5 AT W, 5 L2e U oplE L= 5
57} olete Az pRr} Zasts A4S Fig. 17049} 2o E1hg 7ir]7} ADHe} ALDH &

o
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5 F7H717] died Aoz AR QY. ol U= &RE taraxeroneo] ojgh duiel
71082 ALREATHSung et al.,, 2012). Taraxerone2 =UzS H|ESH st £80] 11541
=4 BYEHY, I B EX(Sung et al., 2012), &L(Ahmed et al., 2010), w35}

(Setzer et al., 2000), &+(Ahmed et al., 2010) ¥ 3tB}o|2iA(Kuljanabhagavad et al.,

2009) Aol Qe Zloz Bngy ot

Table 18. Changes of plasma alcohol and acetaldehyde concentrations in 40% ethanol

loaded rats for 3 hours

Alcohol(mg/dL) Acetaldehyde(mg/dL)
Control 9.30+0.93*" 1.31+0.02°
Ethanol 189.37+2.93° 58.94+1.34°
30 min
Dihydromyricetin 165.41+2.80° 58.71+1.90°
Sedum candies 175.08+2.39¢ 5843+1.75°
Control 8.49+1.05° 1.45+0.18°
Ethanol 147.38+2.79° 4457+1.31°
60 min
Dihydromyricetin 128.56+1.95¢ 41.09+1.02"
Sedum candies 139.59+2.01°¢ 39.06+1.04¢
Control 8.04+1.03° 1.35+0.28°
Ethanol 98.72+2.33° 33.71+1.08°
180 min
Dihydromyricetin 85.63+2.18% 28.19£1.22°
Sedum candies 90.34+1.13°¢ 30.49+1.11¢

YSame superscript letters within a column denote values that were not significantly

different, analyzed by ONE-WAY ANOVA and Duncan’s multiple range test (p <

0.05).
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(3) Hepatic antioxidant components?| &&=

7 xAo 8= catalase(CAT), superoxide dismutase(SOD) %  reduced
glutathione(GSH)9] =T += Z3XHApplied Bioanalytical Labs, Bradenton, FL, USA) U<
o Tet FAsHA

ofigrE AFfoll ol F 24 Yo U= FAtshdEd CAT, SOD, & GSH s=+ tiE
TR foAor FAHIG. AR w20t M Z2 APl dEEd =E=" A
30-60F2.2 o] o]ie Hi(Sung et al., 2012)°t LX[sh= FFoldet. = Y HF+
o] 4%, 180=Mols PAtstasll CATY w7t AR+ H7HA d5HAY. 4=
M7 43 MFo] 95 ZHa® SOD ¥ GSH &g 32A7|= Axts PR DHM
SEETCINE 3l

o &+ Arst= multistep process® ADH, cytochrome P450 2E1, CATy} 7+ ShAF
staaso] #ojda. &, oE2 tARPFOA reactive oxygen species(ROS)9} OPN|EL ]3]

£ 5ol BdEY, ofgo sl €IZ /UG 2Rl M. 53] €IZ FH=E BEH

= - O (o)

-

OSE detoxifyingst?] oAM= FHESH 4o GSHo]l Qs mF9] acute ethanol

exposuret hepatic GSH 5= 5 ZAA|7|H ol5 oYfstr] s F4tet &4 Ald =4

tlo

Iy Y AFsh= Zlo] = Q5ttHArteel 2003). 5 SOD+= radical (0, )& ZFAA]7]
L AR 54002 radical2RE 7+2 ®58P] YSIE SOD Hwrt Astels e WAl
of #¥HLee et al, 2010). SUp2 Aol AR F2e M olsf HaH st BA 2
(B4)0] 522 §Alst= AAQl o2 Uepdt)

32 AL ohare] ROSY acetaldehyde® AAstel AAo] AWe gusict. et

A o]5 outstr] QsiAl= HANeL #1489l on, acetaldehyde A3 A] @ Bl X guts

1}

A 272S UHSHE Aol avbEolth SUbg it 23 Absto] BAH ADHEH ALDH I
Hug B7MI7I0, oMol Patst B BA(2) St AaHE A et T
e WA Al B B WA TG e 2 /|UN e oYste 4 A
Kol Eel 2oz Afas it
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Table 19. Effects of sedum candies on the concentrations of hepatic antioxidant components in 40% ethanol loaded mouse

CAT(U/mg protein)

SOD(U/mg protein)

GSH(uM/g protein)

Control 15.94+0.013%" 13.72+0.0112 6.59+0.019°
Ethanol 10.29+0.011° 10.79+0.023° 3.73+0.034°
30 min
Dihydromyricetin 10.85+0.020° 10.72+0.016° 4.83+0.009°
Sedum candies 12.91+0.012¢ 10.88+0.014° 4.72+0.013¢
Control 15.29+0.0122 13.80+0.014° 6.83+0.014°
Ethanol 10.27+0.013° 10.46+0.011° 3.13+0.016°
60 min
Dihydromyricetin 11.53+0.021¢ 11.54+0.009¢ 4.69+0.059°
Sedum candies 13.04+0.019¢ 11.84+0.011¢ 4.85+0.041°¢
Control 15.33+0.0212 13.90+0.015° 6.67+0.012°
Ethanol 10.68+0.015° 10.37+0.013° 3.21+0.010°
180 min
Dihydromyricetin 12.37+0.025¢ 12.50+0.007¢ 4.79+0.003¢
Sedum candies 14.94+0.028° 12.94+0.012¢ 5.04+0.024¢

USame superscript letters within a column denote values that were not significantly different, analyzed by ONE-WAY ANOVA and

Duncan’s multiple range test (p < 0.05).
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3. 4= B M4 HFoT €22 2" nlA]

5’39] Sprague-Dawley rat(300.24+10.07 g)& (&)digtdto] @ & I (Eumsung, Korea)
ol TUSACH AFREAL L& 20£2°C, SE 55:1%(RH), FUE] 12417 A0 9]
stlal, AXRETALRY &5 Ahmwol(ad lbitum)sto] 172U1M9] Ag7|te ARl 2, 180t
2]Al T & L(control), AR L(positive control), ethanol o]+ @ ethanol-A|& Foj &
UH=0] wire mesh bottomS A|d stainless steel cageo] st of2]®l B2jAtSstgitt 21L&
ARlst n & AlSl= 25% ethanol(b mL/kg body weight)S, AId1= s Zig 2%4(10
g S84 1 mLo] gofist A8, dAHgARFIE= 3 mM dihydromyricetin(s% > 99%:

Selleckchem, Houston, TX, USA)E& Zt7ZF A1 ENs519CH IR SUHE Eo] A= 7H

Os 555 | mLo] &dfist] L5 stRa, A 7]7F F0t (8%F) Ao} &2 HaotA] &
At AL AIAFEAIREIY dAlo Z#oto AddshtHInstitute of Laboratory

Animal Research, 2010).

877" ethanol Soigt Zu}, ethanol £oj7i thxo] vlstel AFo] AAsIATt
Ethanol®] M5 AFo] o5l Al&o] dAashs 22 ethanol®] Atsto] AFAa7p AH|EI CiALS
o] 57t% o] microsomed|A] ATP A7Jo] Aste7] wfZoltt. FFx+ R 4= WY X9
oAM= AlE o g2 ethanol A28t Fojdoz Aot

Table 20. Effects of the sedum tablet candies on the body and liver weights in

ethanol treated rats.

Experimental groups Body weight (g) Liver weight (g/100g B.W.)
co 25875 + 5732 3.27 + 0.20°
AL 231.08 + 13.13° 3.69 + 0.21°
PC 24082 + 14.24" 340 + 0.18%®
SA 24268 + 12.63" 344 + 017

CO; control, AL:; 25% ethanol loaded group, PC; dihydromyricetin treated group
(positive control group), SA: sedum tablet candies treated group. Values are
meanztstandard deviation. Same superscript letters within a column denote values
that were not significantly different, analyzed by ONE-WAY ANOVA and Duncan’s
multiple range test (p < 0.05).
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Fig. 18. Histology of liver from the ethanol loaded rats for 8 weeks. White arrow; portal

vein, black arrow; central vein.

Table 21. Histological changes of the liver from ethanol loaded rats

Co Al PC SA

Vacuolation (Fatty change) 0 2+ 0 +1

Cos; control group, Al: ethanol loaded group, PC: positive control group (DHM treated

group), SA; sedum tablet candies treated group.
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Ethanol £0]79} SA =ojqojA] Swzold (periportal)o@ 7H|Zo] zZma}
(vacuolation)o] THEE|QIT} (Fig. 18). T2 Wide] ele Ciefstx|eh, dubs o2 glycogenol
0]9H (diffuse) 02 HA 0], Loz}
A @2 periportal pattern®] 32 W2 4320 Fojz Qg AW (fatty change)?l
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Table 22. Lipid concentrations of the liver in ethanol loaded rats.

Experimental groups Cholesterol TG
CcoO 59.29+2.93° 43.76+2.18°
AL 85.18+4.90° 71.32+2.20°
PC 68.93+3.43¢ 50.94+2.09°
SA 67.94+4.82° 63.86+2.52°

CO: control, AL: 25% ethanol loaded group, PC; dihydromyricetin treated group

(positive control group), SA: sedum tablet

treated group. Values are

meantstandard deviation. Same superscript letters within a column denote values

that were not significantly different, analyzed by ONE-WAY ANOVA and Duncan’s

multiple range test (p < 0.05).
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Table 23. plasma enzyme levels in ethanol loaded rats.

Experimental groups AST ALT y-GT
Cco 80.14+2.69° 26.65+1.29° 1.03£0.02
AL 147.53+4.79° 97.77+2.00° 1.18+0.18
PC 103.08+7.09¢ 74.42+6.72¢ 1.09+0.02
SA 90.54+4.85% 66.86+2.76° 1.07+0.19

CO; control, AL; 25% ethanol loaded group, PC; dihydromyricetin treated group
(positive control group), SA:. sedum tablet candies treated group. Values are
meanz*standard deviation. Same superscript letters within a column denote wvalues
that were not significantly different, analyzed by ONE-WAY ANOVA and Duncan’s
multiple range test (p < 0.05).

Table 24. Relative ADH and ALDH activities in plasma

Experimental groups ADH ALDH
(Ethanol) (Acetaldehyde)
co 0.84? 0.06°
AL 5.83+0.88" 1.07+0.12°
PC 3.02+0.96° 0.98+0.11°
SA 2.51+0.89% 0.81£0.11¢

CO; control, AL; 25% ethanol loaded group, PC; dihydromyricetin treated group
(positive control group), SA; sedum tablet candies treated group. Values are
meanztstandard deviation. Same superscript letters within a column denote values
that were not significantly different, analyzed by ONE-WAY ANOVA and Duncan’s
multiple range test (p < 0.05).
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Al 6 A SUHE EPY A7 7015 Aol njxls &t

KCLBO|A] EoFgre  o17E7FeFAm ol  HepG2(KCLB No. 88065) cell lineg 0.22uym

membrane(Steritop™, MILLIPORE, U0]=2)2& oju}sth

Dulbecco's  Modified Eagle

Media(DMEM, Gibco®, ©]=)o] 10% Fetal Bovine Serum(FBS, Gibco®, uw]=)1 1%

penicillin streptomycine (100units/md, Gibco®, O]Z)=

(100%X20mm, SPL, 3t=) o] &=

2¥7F A71st & cell culture plate
oY

5to] 37°C, 5% CO? x=719] =24

F7101A st

£
HepG2 cellS 1x10° cells/md =% 2 5to] 96well plateo] A|ZSHEFRS 200004 ZF wello]|

Vx5t 4X]7H29F 37°C, 5% CO* vjYst s 77

o] EUE £&2S 10, 50, 100, 500ug/m

=r 2 Xostgch 48A17F ZoF ®iYSH T MTT reagent(Thiazolyl Blue Tetrazolium
Bromide, AMRESCO®, u0]Z)2 Z220] bmg/ml =2 =0 gyringe filer(0.45um,
MILLIPORE, U]=)=2 ofateh & ZF wello] 20004 A7isto] df0lgsd2 ARES sto] 4A|(F
Zob "toA Tt AFS S x| A5t dimethyl sulfoxide (DMSO, AMRESCO®, n]=) 2000 &
H7tste] 37°C, 5% CO” wjYg7]olA 583t vigsto] ¥hgo] oJsh 34 formazang &3]
=9] & ELISA reader(E10216, Molecular Device, 0]=)& o]&3c}to] 540moj|A] 2tz2to] S33 &

S &gstglon], ETARS 100%2 o132

o Al AAleS vlaskit

Table 25. Cell viability of the sedum tablet candies treated human hepatocell cell line,

HepG2

Concentration (ug/mL)

Viability (%)

50

100

250

500

750

1,000

100

100

100

100

98.05

97.61

95.03
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Fig. 19. Alcohol oxidation and antioxidant pathway related gene expressions in HepG2
cell lines treated with ethanol and the sedum tablet candies (1 mg/mL).
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Table 26. Purity of total RNA extracted from the liver of ethanol loaded rats for 8

weeks

Sample pg/ul OD260/280 OD260/230 Total (ug) Ratio(28s/18s) RIN
AL 1.3949 1.98 2.04 278.9700 1.6 8.0
PC 1.2801 1.96 2.12 256.0120 1.6 8.3
SA 1.7142 1.99 1.76 342.8300 1.6 79
co 2.0909 1.99 1.96 627.2700 1.6 79

CO; control, AL: 25% ethanol loaded group, PC; dihydromyricetin treated group

(positive control group), SA; sedum tablet candies treated group.
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Fig. 20. MA plots for microarray analysis
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Fig. 21. Scatter plots for microarray analysis



Table 27. Gene ontology; Alcohol vs. control

Total A AG AP CC CD CDi CM CP DNAr EM IR IR NE RNAs S
ﬁﬁrr‘neb o 30367 461 281 807 887 876 3341 752 561 310 405 804 407 1717 255 546
% of Total 1000 15 09 27 29 29 110 25 18 10 13 26 13 57 08 18
gigniﬁcant 581 10 7 18 27 19 76 16 11 6 6 18 7 28 1 15
g;gg]icﬁgapnt 19 22 25 22 30 22 23 21 20 19 15 22 17 16 04 27
SDigniﬁcant 1201 37 14 35 28 39 172 47 31 6 29 91 31 82 3 25
L gg‘;fi?a”nt 4.0 8.0 50 43 32 45 5.1 6.3 55 19 72 113 76 48 12 46
g?gtgilficant 1782 47 21 53 55 58 248 63 42 12 35 109 38 110 4 40

% of Total
Significant 5.9 10.2 7.5 6.6 6.2 6.6 74 8.4 7.5 39 8.6 13.6 9.3 6.4 1.6 73

A; aging, AG; angiogenesis, AP; apoptotoic process, CC; cell cycle, CD; cell death, CDi; cell differentiation, CM; cell migration, CP; cell
proliferation, DNAr; DNA repair, EM; extracellular matrix, IR; immune response, NE; neurogenesis, RNAs; RNA splicing, SI; secret ion
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Table 28. Gene ontology; positive control vs. control

Total A AG AP CC CD CDi CM CP DNAr EM IR IR NE RNAs S

ﬁﬁrr‘neb o 30367 461 281 807 887 876 3341 752 561 310 405 804 407 1717 255 546
% of Total 1000 15 09 27 29 29 110 25 18 10 13 26 13 57 08 18
gigniﬁcant 921 19 12 27 25 27 112 21 16 7 20 22 1 52 6 14
?fgﬁ]icﬁlcjapnt 30 41 43 33 28 3.1 34 28 29 23 49 27 27 30 24 26
sDigniﬁ cant 72021 3 19 37 20 79 18 17 5 15 24 6 38 1 8

;ﬁgﬁ‘;ﬁ?a”nt 24 46 1.1 24 42 23 24 2.4 3.0 16 37 3.0 15 22 0.4 15
g?gtgilficant 1641 40 15 46 62 47 191 39 33 12 35 46 17 90 7 22

% of Total
Significant 54 8.7 53 57 7.0 54 5.7 5.2 5.9 39 8.6 5.7 42 5.2 2.7 40

A; aging, AG; angiogenesis, AP; apoptotoic process, CC; cell cycle, CD; cell death, CDi; cell differentiation, CM; cell migration, CP; cell
proliferation, DNAr; DNA repair, EM; extracellular matrix, IR; immune response, NE; neurogenesis, RNAs; RNA splicing, SI; secret ion
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Table 29. Gene ontology; sedum tablet candies vs. control

Total A AG AP CcC CD CDi CM CP  DNAr EM IR IR NE RNAs Sl
ﬁﬁrr‘neb or 30,367 461 281 807 887 876 3341 752 561 310 405 804 407 1,717 255 546
% of Total 1000 15 0.9 27 2.9 2.9 11.0 2.5 1.8 1.0 1.3 26 1.3 5.7 0.8 1.8
gigniﬁcant 475 10 6 22 10 22 61 14 11 0 10 13 10 27 2 12
?fgﬁ]icﬁlcjapnt 16 22 2.1 2.7 1.1 2.5 1.8 1.9 2.0 0.0 2.5 1.6 25 16 0.8 2.2
SDigniﬁcant 830 21 10 29 42 31 109 20 18 6 20 31 8 55 2 15
;ﬁgﬁ‘;ﬁ?a”nt 27 46 36 36 47 35 33 27 32 19 49 3.9 2.0 3.2 0.8 27
g?gtgilficant 1305 31 16 51 52 53 170 34 29 6 30 44 18 82 4 27
éggfﬁzgﬁ' 43 6.7 5.7 6.3 5.9 6.1 5.1 45 5.2 1.9 74 5.5 4.4 48 16 4.9

A; aging, AG; angiogenesis, AP; apoptotoic process, CC; cell cycle, CD; cell death, CDi; cell differentiation, CM; cell migration, CP; cell
proliferation, DNAr; DNA repair, EM; extracellular matrix, IR; immune response, NE; neurogenesis, RNAs; RNA splicing, SI; secret ion
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Table 30. Gene ontology; positive control vs. alcohol

Total A AG AP CC CD CDi CM CP DNAr EM IR IR NE RNAs S

ﬁﬁrr‘neb or 30367 461 281 807 887 876 3341 752 561 310 405 804 407 1717 255 546
% of Total 1000 15 09 27 29 29 110 25 18 10 13 2.6 13 57 08 18
gigniﬁcant 1119 27 10 23 32 28 166 34 24 6 30 64 18 74 5 13
Z;gg‘icﬁgapnt 3.7 5.9 36 2.9 36 32 50 45 43 19 74 80 44 43 2.0 2.4
SDignificant 421 10 3 10 58 11 47 11 14 9 5 12 3 27 0 6

;ﬁgﬁ‘;ﬁ?a”nt 14 22 1.1 12 6.5 13 14 15 25 2.9 12 15 0.7 16 00 11
;pgtﬁilﬁ ant 154037 13 33 90 39 213 45 38 15 35 76 21 101 5 19
éggfﬁzgﬁ' 5.1 8.0 46 4.1 10.1 45 6.4 6.0 6.8 48 8.6 9.5 5.2 5.9 2.0 35

A; aging, AG; angiogenesis, AP; apoptotoic process, CC; cell cycle, CD; cell death, CDi; cell differentiation, CM; cell migration, CP; cell
proliferation, DNAr; DNA repair, EM; extracellular matrix, IR; immune response, NE; neurogenesis, RNAs; RNA splicing, SI; secret ion
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Table 31. Gene ontology; sedum tablet candies vs. alcohol

Total A AG AP CcC CD CDi CM CP  DNAr EM IR IR NE RNAs Sl
ﬁﬁrr‘neb or 30,367 461 281 807 887 876 3341 752 561 310 405 804 407 1,717 255 546
% of Total 1000 15 0.9 27 2.9 2.9 11.0 2.5 1.8 1.0 1.3 26 1.3 5.7 0.8 1.8
gigniﬁ ant 793 23 9 29 15 33 107 41 19 2 17 69 26 59 1 17
Z;gg‘icﬁgapnt 2.6 5.0 3.2 36 17 38 3.2 5.5 34 0.6 4.2 8.6 6.4 34 0.4 3.1
SDigniﬁcant 599 17 4 19 64 20 73 13 15 7 6 19 6 42 1 14
;ﬁgﬁ‘;ﬁ?a”nt 2.0 37 14 24 72 23 22 17 27 23 15 2.4 15 24 04 26
E?gtgilficant 1392 40 13 48 79 53 180 54 34 9 23 88 32 101 2 31
éggfﬁzgﬁ' 46 8.7 46 5.9 8.9 6.1 5.4 7.2 6.1 2.9 5.7 10.9 7.9 5.9 0.8 5.7

A; aging, AG; angiogenesis, AP; apoptotoic process, CC; cell cycle, CD; cell death, CDi; cell differentiation, CM; cell migration, CP; cell
proliferation, DNAr; DNA repair, EM; extracellular matrix, IR; immune response, NE; neurogenesis, RNAs; RNA splicing, SI; secret ion
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Table 32. Gene ontology; sedum tablet candies vs. positive control

Total A AG AP CC CD CDi CM CP DNAr EM IR IR NE RNAs S

ﬁﬁrr‘neb o 30367 461 281 807 887 876 3341 752 561 310 405 804 407 1717 255 546
% of Total 1000 15 09 27 29 29 110 25 18 10 13 26 13 57 08 18
gigniﬁcant 400 7 0 14 8 14 44 8 11 1 5 14 6 24 0 6

;‘;ggifﬁgapnt 13 15 0.0 17 0.9 16 13 11 2.0 0.3 12 17 15 14 00 11
SDigniﬁcant 792 19 1 16 20 16 111 17 16 4 20 24 8 62 5 19
;ﬁgg}cﬁ?a”nt 26 41 39 20 23 18 33 23 29 13 49 30 20 36 20 35
g?gtgilficant 1192 26 11 30 28 30 155 25 27 5 25 38 14 86 5 25
‘éggfﬁzgﬁ' 39 56 39 37 32 34 46 33 48 16 62 47 34 50 20 46

A; aging, AG; angiogenesis, AP; apoptotoic process, CC; cell cycle, CD; cell death, CDi; cell differentiation, CM; cell migration, CP; cell
proliferation, DNAr; DNA repair, EM; extracellular matrix, IR; immune response, NE; neurogenesis, RNAs; RNA splicing, SI; secret ion
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Fig. 22. Process for the sedum tablet candies production
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