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Summary

I. Title

Development of Functional Product and Screening For Biological Activities of

the Extracts from Sorbus commixta Hedl

I1I. Objectives and Significance of Research

In recent years, great interest in the natural products originated from animals
and plants lead to the research on the screening of novel compounds and the
development of new commercial natural products. These new natural products
could be used for foods and medicinal purposes. In Korea, industrialization and
westernization resulted in the upgrade of standard of living and the change of
food consumption patterns among Koreans, and these changes caused the change
of disease occurrence patterns. In the past, infectious diseases such as tuberculosis
and pneumonia was the main cause of death. However, in recent years, increased
consumption of animal fats lead to the higher occurrence of a vascular tract and
circulatory system diseases such as hypertension, arteriosclerosis, cardiac
infraction, or cerebral thrombosis. Increase of geriatric diseases among the adult
populations lead to a higher death rate among the adults, and, as a result, increase
in the interest in beneficial natural novel compounds for the prevention and cure
of geriatric diseases.

Sorbus commixta Hedl. belongs Rosaceae and lives in the higher elevation
areas. It's life time lasts for more than 100 years and can be found in North
Africa, Europe, parts of Asia. It’s leaf is a pinnate compound leaf and, in each
leaf, there is 9-13 lanceolate lobulus. The fruits, even though there are some
variations, are usually red, and spread by wild birds in the fall. The bark is silver

color and the wood is strong enough to be used as a carving material. It flowers



in May or June, and the flowers grow in clusters. In western countries, it 1s
mostly used as a garden tree or a roadside tree. It contains high levels of tannic
acid, malic acid, citric acid and carotenoid, and processed as a jam or liquor and
used for a cold and a gastroenteric disorder treatments. Leaves are used as a
feed for ram. Tea made from dried and boiled branches of Sorbus commixta Hedl
is useful for arthritis and various geriatric diseases. Liquor made from Sorbus
commixta Hedl. is useful for reproductive organ diseases, dysentery, diarrhea, large
intestine disorders, and gastroenteric disorders. In Korea, Sorbus commixta Hedl
has been used as a oriental medicine for the prevention and treatment of liver
disorders, bronchitis, arteriosclerosis, bladder infection, and diarrhea, and used as
an antianaemic agents. However, there were no scientific researches on the Sorbus
commixta Hedl. for the medicinal proposes. Therefore, in this research, cultural
aspects, and medicinal and nutritional aspects of Sorbus commixta Hedl. were

investigated.

II11. Scope and Contents of Research

1. Screening on the several biological activities of the extracts from

Sorbus commixta Hed!

1) Sample Preparation of extracts and fractions
2) Mutagenicity and Antimutagenicity test using Ames test
3) Anticancer and cytotoxicity test

4) Screening of GST, ACE and «a —glucosidase activities

2. Development of function product using the extracts of

Sorbus commixta Hedl.

1) Tea, soft drinks and cooky products

2} Sensory evaluation test for developed product

_.10_



3. Analysis of nutritional components of Sorbus commixta Hedl.

1) Analysis of nutritional components

2) Animal study

4. Development of mass production of Sorbus commixta Hedl.

1) Germination rate

2) Growing seedling and soaking methods
3) Fertilizer requirement

4) Mulching and pruning effect test

5) Pest and disease occurrence

IV. Conclusions and Recommendation

1. Development of Functional Product and Screening For Biological

Activities of the Extracts from Sorbus commixia Hedl.

This study was investigated on the biological activities such as mutagenicity,
antimutagenicity, anticancer, cytotoxicity, angiotension convertion enzyme, «a
~glucosidase, glutathione-s-transferase of the extracts from Sorbus commixta Hedl
Sorbus commixta Hedl were extracted ethanol and then fractionated with chloroform,
butanol and water to get active fractions. The resuit of the mutagenicity test, the
extracts of the Sorbus commixta Hedl. did not show a DNA-damage activity. The
result of the Antimutagenicity test were provided that extracts of Sorbus commixta
Hedl. showed 43~73% antimutagenic activities which added MNNG. Animal cell lines
used anticancer test were AH49, MCF7, HePG2. 919 of MCF7 cell growth was
inhibited by Sorbus commixta extracts which final concentration was lmg/ml. 94% of
AB49 cell growth was inhibited by Sorbus commixta extracts which final concentration

was 1mg/mé. 91% of HepG2 cell growth was inhibited by Sorbus commixta extracts

_11_



which final concentration was lmg/ml. There was a little cytotoxicity on human
normal hephatocyte (WRL6S), extracts (1mg/m¢) showed over 70% survival. The
recovery screening of liver function by using GST showed that specific activities of
GST were more increased 223 times in adding the Sorbus commixta extracts(1mg/me)
than control. For screening regulate function of blood pressure used ACE, ACE
activities which major cause of hypertension were inhibited up to 96% by adding the
extracts(Img/mé). In testing the hypoglycemic activity, 162 of ¢ -glucosidase activity
was inhibited for the extracts(1mg/mf). Finally we developed food such as cookies,
alcohol drink, soft drink, tea products using extracts of Sorbus commixta Hedl
Sensory evaluation results showed that developed food had high sensory score

2. Analysis of nutritional component of Sorbus commixta Hedl and

Animal study.

This study was carried out to investigate on the nutritional component and animal
study. The analyzing results of general components in fruit contains moisture(69.4%),
ash(3.0%), crude lipid(1.8%6), crude protein(2.0%) and carbohydrate(23.8%). In case of
bark contains moisture(50.3%), ash(4.0%), crude lipid(3.3%), crude protein(3.0%) and
carbohydraie(39.4%). The analyzing results of fatty and shows that the major fatty
acids have their contents on the order of 18:2>18:1>16:0>24:0>22:0. The analyzing
results of amino acid, shows that water extracts have their contents on the order of
aspartic acid>glutamic acid>lysine>alanine. The analyzing result of vitamin, the
vitamin C and E content are 80.9 mg/100g, 82.02 mg/100g, respectively. The analyzing
results of mineral, the content of potassium is 1,238.3 mg/100g, sodium 7.5 mg/100g,
calcium 290.8 mg/100g, magnesium 111.5mg/100g, phosphorus 27.6 mg/100g in fruits.
Volatile components in flowers of Sorbus commixta Hedl. W. Seventeen volatile
components such on styrene, benzaldehyde, benzyl alcohol, benzeneacetonitrile, nonanal,
phenylethyl alcohol, para—anisaldehyde, phenol methoxy-5-(1-propenyl)-, benzoic acid
2-methoxy—, 2,5-cyclohexadiene-14-dione, phenol 26-bis(1,1-dimehylethyl)-4-methyl-,

farmesol, hexadecanoic acid, tricosane, hexadecanoic acid, butyl ester, hexacosane,

_12_



hexanedioic acid, dioctyl ester were identified by GC-MS.

The analyzing results of glycoside, 'phenol glycoside, anthraquinone glycoside,
anthranol glycoside, nitril glycoside, flavonoid glycoside, anthocyane glycoside
terpenoid, alkaloid were detected. The analyzing result of “C-NMR, 'H-NMR
and mass spectrum, molecular formula(C2HOz), molecular weight(364.61),
IUPAC name(2, 6-dihydroxy-4-[(4-hydrophenyl)peroxyllbenzoic acid) was
identified. The results to animal study, food intake, weight gain and liver
weight were not shown in meaningful difference among the groups. The
concentration of serum triglyceride and total cholesterol were significantly
decreased in WE and MeOH group compared to control group. Serum
HDL-cholesterol, phospholipids and glucose contents were slightly lower in WE and
MeOH group than control group. The levels of liver triglyceride was significantly
decreased in MeOH group compared to conirol group. The levels of total
cholesterol and phospholipids in liver were significantly lower in WE and MeOH
group than control group. Fecal bile acid excretion were higher WE and MeOH
groups than control group Cytosolic enzyme activity such as glutathion peroxidase

was significantly increased in WE and MeOH group compared to control group.

3. Development of mass production of Sorbus commixta Hedl.

This study was conducted to develope the mass production of Sorbus commixta
Hedl The results of the germination rate enhancement effect and the growing seedling
method on Sorbus commixta Hedl. are follows. The optimum temperature of
stratificaion and germination of mountain ash was 5C the seed germination rate in
wet stratification with sand at 5C for 90 days was 22.6% and the highest germination
of 789% was observed when seed was soaked in BA 200ppm for 20 minute after
stratification for 90 days at 5C. The highest germination of large chinese hawthormn
was 11.1% when seed was soaked BA 50ppm for 20 minute after stratification 90 days
at 5°C. Emergence ratio in box rasing seedling and pot seedling showed high, 93 and

_13_



95%. Root length and dry root weight in pot seedling for 50 days showed higher than
that of direct seedling and box rasing seedling. Plant height and dry leaf weight in
box rasing seedling showed higher than that of pot seedling and direct seedling. The
growth increasement of seedling was high between 40 days and 50 days after
seedling. The excellence seedling of mountain ash was produced in pot seedling for 50
days. The results of the studies on the fertilizer requirement, mulching effect, and
pruning effect for the growth of Sorbus commixta HEDL in the cultivation field were
performed. Reaction formula for each different fertilizer is as follow Nitrogen,
Y=-0.151x2+3.5833x+33.26, Phosphate, Y=-0.0536x2+1.8753x+44.172, and Potassium,
Y=-0.1408x2+2.6209x+50.908 Recommended amount of fertilizer is 12.6kg/10a,
175kg/10a, and 10.7kg/l10a for Nitrogen, Phosphate, and Potassium, respectively. In
the mulching effect tests, it was found that plant length was 284cm, 354cm, 39.6cm,
and 41.9cm in sawdust mulching, rice straw mulching, black non-transparent vinyl
mulching, and transparent vinyl mulching, respectively. Transparent mulching also
showed the best results in length and diameter of newly emerged plants. In the
pruning effect tests, it was found that plant length was 52.8cm, 59.2cm, 54.7cm, and
66.3cm for pruned and branched, pruned and no-branched, no pruned and branched,
and no pruned and no-branched. The results of the mass production are as follow In
order to determine the effect of fertilizer for optimum plant growth, different types of
fertilizers were treated. As a result, treatment 232 resulted in the highest plant length
compared to others, and all the treatment did not show any difference in plant stem
diameter. In order to determine the effect of fertilizer for pest and disease occurrence,
different types of fertilizers were treated. Treatment 000 resulted in the highest pest
infection rate of 8.3%, treatment 322 resulted in the highest spot occurrence rate of
13.9%, and treatment 212 resulted in the highest yellowing rate of 14.8%. In the
selection for high quality seedlings, AP03, AP06, AP04, APO3 and APOS, and APO3
showed the highest values of 165, 1.5, 10, 87, and 36 in plant length, stem diameter,
number of branch, length of branch, and the hight of branch, respectively. As a result,
APO3 and AP13 showed the best quality in all the measured items.
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tgstA ALEE gtov o AR, V1% ol FASA LA YA G gSo
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A3 R AT GAREd &S AER 2R BE, 38 TEE
2 HEgoR ALgHo] & Ao mAHAA HEe Ax Yot o] AES F3 ¥y
ofuzt dule 2&oR A= oy AT did AMAHoln HHHA AFE
otz wmg WOZ sorbic acide ¥4, FEFEY UA T AX st o)
A S A9 HFolrh

183 AR Sor QA
of g ATuIE U 59 dAujE o4 AEAR
=

off it
2
ofo
ol
o%
o2
2
(£
v
o,
™
to
[

F A HEE BERE sbelA @3, Azt A9 sbEAFe] ALHY ke Az
& 45 doz AU} 2 Aoz JgEth 53 spize o
BARAAE 2 HEHrg garhite] HAGd AndA dopd o) g4 FHE

iatA
b
El
4
e
f
X
(o,
o
2

_25-



Roz
|

L a7g Agt
7

Al 8.
=

Ho S M Fds2A o83t FEAYY FEEE T
1S 237

1d3te] #F AT 7199 AF o4
N8 AAA gozA F1de AAE AL

7190 %
_‘-;
AT

_26_



M2 aY-9 A758

ek
i
1)
N
Hy
lo
r ]
oE'.

FUAE o}F o] A Zo) gt 7= B2 Hol ofynh wirbEe] Jy HA
of #g A+ oW A¥HoRZ AFHUL, A E Ay B #F A72E 2
Aol AR et st sorbic acid 39 EA# & shve dat AEd
gk Z4ATF7E ARolrh Lo o] AE dEd AT A FL ALY
of AE3 FAF A tig ] A WHEF FASAY AR Tl g AT
Hue opz wAEE & i

flo

-

F9 2AQ2ZAM9 77 =& AL
2 d&d Ve EHE 283 JFARA ZIdAY nREA FE L Auid
=

d FrtaSd st #F £EE 2 248 £H A NdFes

_27_



H 3% op7le 2520 MalgM =y

M

A142dAqAd

A2 AAg) WE BAO) JFFolA A Fo] o2V7A FEAsH BHS 2

Py

3 glon] vele AMFIY F£F gz BTRokY WA Sl Seiuketel 3
A}
(=]

=
Hi A5 AN ALAFe] dadYR FRES HAo] v oirtn
Je AAol.

B Aol AMRE vt E(Sorbus commixta Hedl)& Avjzte] Y4 HFE 20
Fol &£3tm F1E 8m 7HA] Aty ofitele mEY YR E & TAAWY A
e Aoz ZeiAx vk ARE AT AR olgHo 21 J¥r iR YU
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2) Antimutagenic test
PB1791 2 PB16522] ¥x %3 “H;q—‘ﬂ thin paper disk(8mm)o] EdWHolE A
MNNG(20u8/disk) &t v}7FE 9] ZF F&E(50, 100pg/disk)S & Fd34d. vl7bs
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o 7 #&g0) 9% MNNGS 289 A% 2Ase] FEAWeSE AAkAT
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nhibition M-S,
M Bl 2AW EAT 499 B Sdvel £
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15
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3. Pt #A =3
AT 2 AERA

12 Aol B g9 dghahgol odste AR B AAE st
FEHES Bt g2 Uk goadd =4S g3 MEFE A549(Lung carcin
oma, human), Hep3B( hepatocellular carcinoma human), MCF7(breast adenocarcino
ma, pleural effusion, human), AGS(stomach adenocarcinoma, human), 293(Human
normal kidney), & A3}t Hep3B, MCF7& DMEMH A 2, A549, AGS+ R
PMI-1640 v} =} o) A, 293& MRM vl & ) A 10% fetal bovine serum®. 2 #-& Al#
el A

1}, SRB ¥y
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F23 & FHFE 4~538 AFst] TCAZE AAS L H2X plateE AZT
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A AF, AzAZ Fo 10mM Trs buffer 1002 E71sld A4S moqd F
540nmol A microplate readerE o] &3t FREE =As4rt.

4. AE 54 53
WS 228 34 AX B SYS 7] 1ske] 203 ALt WRL6S

5. GST &4 =4

A52ee Ag Y5l Astd a9 Fo AS/1A Fo s GST
&

gk d2TE FF

E 9 wgdo] Ao AL YR R ey, 2t ANSES sREZ HIsH
31TCAA 587 gr-g&AIZ] ZA 24 1-chloro-2,4-dinitrobenzene-g 713 ¥ o

Al 37Tl A 287 wbg- AT ¥He & 20% TCAE 7tsle we8& FAA 2 94
E2(3000rpm/108) 8 F A5 AE 3M0nmelA FZE=E FA3S H o 2ol
GSTY A& AMdsAnh ZF A5 @wAa A2 protein assay kit(Sigma Co.)
£ o835t SA}AT

6. ACE &4 &4
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i1

ACE(angiotensin conversion enzyme) 84 &3 2 43 Az A Y& 59
= 7CE FAsE, 10me] SH/H5(37C)E ACE reagent one vialdl o] &3jAzl
¥, 1078] effendorf tubedl 1m¥ 10712 EF3tAch A7l wirtgel &3 veg
FEES FEEE 01 ACE reagent’} ©7 % effendorf tubeol] #7}stil, ACE
calibrator one vial¥ 1mo F7F5T2 %o 7} effendorf tubeell 1p04 H7tstdoh
5E B¢ 44 2=@70)AA #EAZ F 340melAM FREE A
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7. a-glucosidase 454

AAW ggzHd 2R d8L £t o-glucosidased] FAEHAE =7
3ttt 10mM PIPES bufferell £3§A17 &A(B0unit)e 1049k 20mM maltose 40x¢,
7t wxo) kR duje] E3 vee FFEL HIAN F, &dd o8 FIE
glucose® ¥< dinitrosalicacid(DNS) A ke g2 ZAsd, Algg A B2 dix
T vjaste 14 &4 AR AL

e

]

8. W7t E 9 FEES o8& JI5A AF 24 @™ Je A

AFAA AL A AxD oHE Al e B o83 oot

%% ¥ UR §8 #7, 97, 45E AL S 6t
42 ot

4 AR 52 otdst 2e WEE de] TUW F B, AUA ¥EFDHE Az
ek BRe J1%e FEANT

A F 3 4 8 i HE
7t FE5 20%
ol 7t g g AbEe) T 20%
g HE 60%
wh7HE 5% 20%
w78 A} o 3hH & 20%
EPg 359 60%
e 50%
W AE H(EEF) I 20%
7H8Ad A8 30%
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A =9 48 w3k Hl&
w78 35 8(2 Brix) 84.94%
=k 9.00%
N 8 7% (69 Brix) 6.00%
w3}k 0.01%
Bl Ea C 0.01%
GAFIUEF 0.03%
. F5 AF R
D AEF

Quish +3) 25keL ABLF(LERF 30%) 500 0] Estel F2FE AzsAch
2) g% 2 FF Ay

ol7bEe & AEE e kA HEH} EHee AT Ve (EARA, A
B) §55 AR g3 ARYHL 94 "WiFEE FUEd AA WHREE
A, Sst® Wb T Aspergillus oryze AEE7] e F27HA 43
T ZFE AFSAT FHULE 2BT~30C2 XA 2445 HEE ol
Z A2 dFsarck 450 HE e ok Fo 2=7F 42T H5Y 4ded]
24X 2 Ft A=A
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Aol FRIYA R B 4gd ETo 9ild &4 A 19AZR, A 2
TAZd 9ty £ & BHEY. =
FAN TEAA AR AR AYISH GFE ALaen, 1 AZPEe

3 2o,

£
dlo

e

7h R Ax

oG Holt 397 F 60kge AZdAT T 20kg(33%)+E 2 ( 40L, 66%)+314t
300ml (0.5%)+U7H2E(10g, 0.17%)+EE 150g(0.25%).

W) 19 Az

Azd FRZ F 32209 19 £ 98 Az3dAH. FE 12L37%)+3 110kg
(34%) + QA+ 400ml(0.121%)+%E 10%(200L).

o) 27 AZE

g = glo gigke dskste 2d & Gle Axddd 19 W88 4(80L,
25%6)+ 72 80kg(26%6)+& 6% (120L, 44%)+& 4 70g(0.023%).

& mbEe Hrhw depal Wt
422 NEOE Bol WIIE 1%S

y H
AE BasA T A7Ek gEE AgEdd

o Fe Me B 7Y F 29 4% 169 sto oAt Alzstdn
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Arkstel sk FHAG WEX o
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2t FI1 e

W% FEES ol §atel ohelsh go] F7)sh wol& WEAULH
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3, AR wigH &L table 1, 2, 3, 4%
FEE2 PSS 3t 94 FE5t9) 25 Brixe FEES WEA A
£ L7HF st 20%E stR L
&

gEEe Adste] 531, HE,

£EY, ntoU=2E 931 A oFHA, APz FHA
th o7 AF, 2#7ty, AepiA2E Wa, REHA FAFAY AZE 2L
Y3, UF FHo02 =g g ¥Fol A #Fg Holzd o dxie $wE
Aobsta, vib R AUtEE FEES AUlEd wEE 539k wHEo] fdsd
BEAUE AHEsld 2Y A4XE 7191 Y R A4S 3% F HE 160T, ofH =
150Ce dFE 2BANAM of 15~2087 794 BEAD
A F B g =8 w3t Hl&
HE 20 g
L EY 30 g
ukg | = 5g
AT 2g
Az 3BT Szt 3g
Tpopak A2 30 g
uh7HE o 7] 20 g
S 0g
uE g 100 g
2) Bl7HE FEEE o] &3 oAz
np7b g FEHEE ol &3] molE wEIon wiFgH g oI Zo. ws9
71EE mFo} WhEF} =ANkE dHed, qzTe B& A& oY nrbE
e 204l w7bE 2288 #Hrhsdo fold Aagye 94 &g IE
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Table 1. Yields of the extracts from Sorbus commixta Hedl

Samples Extracts Yeilds
H-20 10.4%

Leaf
Ethanol 8.2%
HO 6.1%

Bark
Ethanol 1.8%
H.O 36.0%

Fruit
Ethanol 46.8%%
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2. vhHE 3589 FEAWCIAY 9A

7}. Spore-rec Assay S ©] 83 FJEauio)ldA AF

B.subtilisE ©]843% spore rec assay™ °H3TFQ PBi6S2(rect)®t WolF<l PBI791
(rect)d] XAS o]£3t] Wolyd EA3 MNNG(N-methyl-N'-nitro-N-nitroso guanidine)®l
DI WS ol &dte] JEAMo|YA L B At she ARl tidtd], WA el 9
4& 57331 Table 20] YERAUTE wi7hEe] Q) $27), dule] E3 ogE FE2(50, 100
12 Ed¥ol¥A =347 DNA-damaging activity(rec /rec)7} 15 Yehl S g0l
e Ao yehton] FAHEAR AMEE R MNNGS Asi&2 2578 HERAIH:

ox

1 A7 SANC| YL et 2hEA MNNGO o@ FEaweld
A3}E Table 39 dEhigith DNA $2%5& #3513 9 rec+(PBI6G) 259
DNA #%%5% 82 rec-(PBI791) #%& o §3to] DNAJ Sd¥olg dorle
28 MNNGS wh7b% 9, 43, o) 3222650, 10000 T H7Hstd 52

Fo A vugozN vrtE FEHE9 FEdvody s FAsAC. FH4

A& Fclear zone)E vlWdl Z} &5 Fo) dWold £ MNNGY Ed¥iold
e duh} A=A E rec+TFFH rec-T 9 difference zone(cm) o2 WEFH]I, L

A MNNG thzTol " 22

2% vhE 9, 53, g F

difference zoneS E.o MNNGo| 93t S W o)

e
it
rlo
2
o
o

Y. Ames testE o] £33 FEAviojda AY

HA FEANoYg S A staAsts FEE tistd EdHlAS AHst] Table

40 JeERAATE histidine 874 ®o)F¢l S thypizinwiwn TA 1007#5E ©]-83% Ames test

A3} Histrevertant colonys7F AAAE-7] Eddole] & 132/platest & Xol& Ro|x| o} vt

7HE Q) E7), gr) FE59 EAWolYAE Qe Ao Jehgrh =% o FEE

Ames testZ ©] &3 =AW PA S A¥st Table 59 Webth 1 A3 vpbE o

Nehe FEHE(10u)2) FEAHoITS ) 6%, v HAeE FFE(100ng S 68%, &~
1 28°3
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Table 2. Mutagenic effects of the extracts from Sorbus commixta Hedl on Bacillus

subtilis PB1652 and PB1791 in spore rec-assay.

Dose Inhibition zone (cm) DNA -damaging
Sample | Extracts . .. - :
{ug/paper disk) rec’ rec activity(rec /rec’)
50 0.8 0.8 1
H20
100 0.8 0.8 1
Leat
50 0.8 0.8 i
Ethanol
100 0.3 0.8 1
50 0.8 0.8 1
H:0
100 0.8 0.8 1
Bark
50 0.8 0.8 1
Ethanol
100 0.8 0.8 1
MNNG 20 1.02 2.62 2.57
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Table 3. Anti-mutagenic effects of the extracts from Sorbus commixta Hedl on

Bacillus subtilis PB1652 and PB1791 in spore rec-assay.

: Inhibition Zone(cm) difference
Sample Extracts Dose (ug/pap;?r disk
+ MNNG 204¢) ) zone{cm)
rec rec
Water 50 0.8 2.0 1.2
100 0.8 18 1.0
Leaf
Ethanol 50 0.8 1.7 09
100 0.8 15 0.7
Water 50 0.8 16 0.8
100 0.8 15 07
Bark
Ethanol 50 0.8 15 0.7
100 0.8 13 05
MNNG 10 1.08 279 1.71
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Table 4. Mutagenic effects of the extracts from Sorbus commixta Hedl on

Salmonella typhimurium TA 100 in Ames test.

Sample Extracts Dose His+ revertants / plate
(ug/plate)

Sponteneous revertants 132
50 128

Leaf H0
100 118
50 128
EtOH 100 129
50 132

Bark H:0
100 123
50 121

EtOHB
tOH 100 120
50 119

Fruit H-0
100 128
50 132

E

toH 100 133
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Table 5. Anti-mutagenic effects of the extracts from Sorbus commixta Hed! on

Salmonella typhimurium TA 100 in Ames test.

Sample Extracts (ﬂggfaete) Anti—m;;a)genesis
H0 50 34
Leaf 100 54
EtOH 50 48
100 65
""""""""""""""""""""""""" BO | 3
Bark 100 4
EtOH 50 49
100 63

HO ........ S 48 .........

Fruit 100 64
EtOH 50 51
100 73
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3. 7% 3229 %% A 2

ol FA =L 3 MNIFEE A7 HGAE(AMI), AL FEY AZEMCFD),
Q7F UM E(HepG2), HESA L YA <1t AY A E(WRLER)S AT M
7 &

DAz e AEE DMEMEIR A yUriz] AXES RPMI 164088 2] oA Zf
7} 10% fetal bovine serumo 2 Z-$AlA wigsAch A% FEGAEMCFNA o
g u7ts o, 9, dvie 23 e FFE9 wrod ©wE FUEANS SHT 2
3} Table 63} Zth %% F=7 713 weh FEAEe AFo] JAsHNLH
gol S dee FEES Ing /M 8%, EFEEL Img H7HA 8% AK9 o
AR, Auie) B g FEELS Img A7HA H3 91%7HA AL AFS ¥
At L FgBA ] gol #HEHAJ

7 A7 HLAZ(A54I tg vibE o F7], dnie B3 g FEE
i BE AT S AALS 3T A Table 78 2o 2719 5 €F
B2 Ing BHA 86%, FE FEHEL 3 94% HAY FHAE BEFE dAst 2

Fgedol AN

jﬂ.‘

Azt ALHEL(HepG2)ol it vzt o, 59, dvfe] 23 AdE F289 5

o W2 GAE A8 dAE&S 24 AT Table 8% #rh 49 F$ lmg H7HA

227 dgg F&E0] 63%, B%E B F7IU Avjdl v o @¥E ¥
7

- dEE FEES Img /A HI 91% AE dAeS

Table 9% U7t A TAZ(WRLSR)Y vl7bEel 3 oghE FEE8 02~ 10me
A7tete] AE AJ/E 24T A2A A9 g FEHEE 1Img F7H 19~ 21%, 9
g} dufje] 2252 747 26~29, 25~29%2] AME&E B AEFFe] 27 A BEE

T AATH

J[)u
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Table 6. Anticancer effects of the extracts from Sorbus commixta Hedl on MCF7.

Concentration(mg/ml)
Samples Extracts

0.25 0.50 0.75 1.0
H20 18 35 59 78

Leaf
Ethanol 25 40 58 85
H:O 21 39 62 32

Bark
Ethanol 29 42 82 86
H20 19 32 80 84

Fruit
Ethanol 24 35 84 91
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Table 7. Anticancer effects of the extracts from Sorbus commixta Hedl on AB49.

Concentration{mg/ml)
Samples Extracts

0.25 0.50 0.75 10
H=0 20 37 65 82

Leaf
Ethanol 26 35 62 39
H0 20 34 72 86

Bark
Ethanol 33 49 78 94
H-0 24 41 75 31

Fruit
Ethanol 34 58 30 89
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Table 8. Anticancer effects of the extracts from Sorbus commixta Hedl on HepG2,

Concentration(mg/ml)

Samples Extracts
0.2 04 1.0
0.8

H:0 19 25 4] 63

Leaf
Ethanol 21 36 51 75
H,O 13 23 56 78

Bark
Ethanol 16 27 68 86
H:O 26 42 76 85

Fruit
Ethanol 33 44 78 9]
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Table 9. Cytotoxicity of the extracts from Sorbus commixta Hedl on WRL6S.

Concentration(mg/mi)
Samples Extracts

0.25 05 0.75 1.0
H.O 3 5 15 19

Leaf
Ethanol 6 11 20 21
HO 7 10 24 26

Bark
Ethanol 6 9 19 29
H20 5 11 21 25

Fruit
Ethanol 9 17 20 29
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4. B350 ¢ 0 R3IE F9% ACE, @ -glucosidase, GST &4 54 A}

£4 Chloroform< 1: 9: 109 v &2 g3l
separated funnel2 33 233 ¥, 2 w%3ke} Chloroform ¥8& Qeh =9
1 B2 S n-butanolZ 33 H GO viHw BoBE F2o 2 3}

Z2Astn Ao AbEstgith B3 $&-& Table 1034 o] virhE 3 o
o nge Byo] 393%Z /M4 =%kow chlroform® e 114%, 4% H¥e
22 YT G WBe 3350 A% #3 B 181% 7 we

285 ey on, Bere 123%, chloroform 7.0%9 #3 #&& Ve AT
U g9 343 av

bR puish G WBE FIE UE 4 pRBEe VL AL A0 AY

WA o A Z+ZF 109% fetal bovine serumS 2 A -S A A wjokstg o 1 AF Table 11,
12, 13, 14, 150149} Zo] zt A EFo e A& A &do] debgon 53 9
dAze AS £ 5 EHNA 10mg/me] FroA 8% JdA&S 2o M

< ¢ 45 JYeddnh

Hir

32

Table 112 1z H¢ AZF) AT vi7hs &u) BHEES] KA 2H=2A
3 vge FE289 239 A9, £F EYZo] 10my/me FEANA 71%9 7+
& ASF 9A4AF S YR e “4, chloroform< #Z& XA 47%, &g BIyF
2 45%9 A% AT JEdATh Evl %59 chloroform¥ F&& =

0.5mg/mé o] A+el EEA 69% o] ES FAE A&AA BHES ey,

12



A% Lom/mel FEolA 714 e 74%9 4% J4%5& Ueug

£
ftjo
Hr
ot
it
o,

$

Table 1285 17+ et 252 MCF-79 g vi7ts &0 28552 A5
A AFAEA YRR EHZo| 075mg/molde FEoA 50%ol 4 A& &4
S veilen, £399 chloroform # o)A 68%2] 7H¢ & AAEAHS YEAA
on] duje] 7ol % chloroform ¥¥o] 66%= 7} & AAEAH S el AH

Azt UM EF(Hep-3B)ol it AKAA A= Table 133 2ok dvjel
F Y5 A g %94 FH B 0.75mg/meo)l e FrolA 57%01dY & o
ANage JerRen, =3 cloroform ¥ 29 A% 10mg/md F=AA 79%<
g e oA A4S Jeldgion, 2aEd FFAMARE g 72% &
AAEHE Vel Duje]l gleiM = chloroform &0 1.0mg/meel &=
5% Z 7t & 48 Yt

-

Table 145 Q7 QA EFo ddt AFAH Aoz FH9 +F o] 1.0me
/mie) FEoA 8% 71 TS A4AEALS JEUden, FEE FEFHol 73%,

chloroform ¥ &o] 57%¢9 A&dx #FAHL YeEdArt. Ed F
chloroform 3o} 1.0mg/m9 XA 71%9 JAEAS HeEhydon, Fgs 29
o] 67%, &% EF o] 46%2 ASAATAH S el US

=

Table 155 Uzt B4 AFA L i 4254 A Z2H42A £ ¥

g 29 10mg/mel HEE A9 30%0]ste] ASANES tehie), AE AA
Jg S A gt Aoz Amsold,

i
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Table 10. Yield of the fractions from Sorbus commixta Hed! extracts.

Yield(%)
Sample Solvents
Chloroform Butanol Aqueous
Bark 114 39.3 11.2
Fruit 70 12.3 18.1
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Table 11. Anticancer effects of the fractions isolated from Sorbus commixta Hedl

extracts on Ab49.

Concentration(mg/ml)
Samples Solvents

0.25 05 0.75 1.0
Chloroform 20 35 43 47
Bark Butanol 18 26 27 45
Aqueous 24 36 44 71
Chloroform 35 60 70 73
Fruit Butanol 26 58 69 74
Aqueous 28 29 47 68
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Table 12. Anticancer effects of the fractions isolated from Sorbus commixta Hedl

extracts on MCF-7.

Concentration{mg/m})
Samples Solvents

0.25 05 0.75 1.0
Chloroform 17 24 56 63
Bark Butanol 22 34 54 64
Aqueous 11 36 59 65
Chloroform 17 33 53 65
Fruit Butanol 13 37 56 63
Aqueous 26 l 42 53 60
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Table 13. Anticancer effects of the fractions isolated from Sorbus commixta Hedl

extracts on Hep-3B.

Concentration(mg/m})
Samples Solvents

0.25 0.5 0.75 1.0
Chloroform 25 56 68 79
Bark Butanol 28 43 61 72
Aqueous 23 4 65 72
Chloroform 32 61 65 7%
Fruit Butanol 25 50 57 65
Aqueous 35 47 48 60
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Table 14. Anticancer effects of the fractions isolated from Sorbus ccmmixta Hedl

extracts on AGS.

Concentration(mg/ml)
Samples Solvents

0.25 05 0.75 1.0
Chloroform 12 21 36 57
Bark Butanol 45 46 57 73
Aqueous 17 47 54 86
Chloroform 30 46 66 71
Fruit Butanol 13 38 53 67
Aqueous 13 14 44 46
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Table 15. Cytotoxicity of the fractions isolated from Sorbus commixta Hedl

extracts on 293.

Concentration{mg/ml)
Samples Solvents

0.25 05 0.75 1.0
Chloroform 4 24 24 35
Bark Butanol 4 15 19 39
Aqueous 8 15 24 30
Chloroform 8 21 27 28
Fruit Butanol 9 27 35 26
Aqueous 3 13 16 28
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2. ACE 94 24 24

ACE(angiotensin conversion enzyme)® L8 ¢L FEdte 2022 9 &
A9 gHEHE =387 98l ACE reagent® A&k £ d8d M= ACEZ
ACE calibrator®] & #@Wo} FAPGG(Furylacryloylphenylalanylglyiglycine)&
FAP (Furylacryloylphenyl alanine)$} GG(Glycylglycine)Z %33t €2l & ol&3
Ao mrtEe F&HEW EEE ACEEZXN A A=E 4T Zd+ Table 16
o Yelslth dx2229 ACE 9Ag4 100%d wste mi7ts 39 70% g
E FEE20] 10mg/mF oA 96%, duvie] FEEo] 84%= vhIbE FEFE9 ACE
ool W JAZHL Fo7 23S veaA q@gted, BEE B¢ 239 &

347} Basg

r-lm

v}l Glutathione S-transferase &4 =34

22 2 1324 )3t GST(glutathione S-transferase)d TAE A% A
Table 177 Zth wirtE feuel dojo] We s FZ89 2% 10mg/m o sxlA iz
EH(100%)2] Aol uldte] oF 2u] oj4te] ¥ H=TAHE Ve & 3l
A Eie duie] Rete B o] Huprold 18w oo ¥ S yehlirh

dl . g -glucosidase 2}A &4 &4

a -glucosidaset A EF 5o 2HAY 28L& FPF Bh oy B
HAE WHd #FESE 2. B APdAME wtEY FEEHR EHES 1E
(maltose)# A H7tslN FE 20 o3 a2 &4 JA8S AN AFE Table
189 YJehRich thxEA 2944 100%0] Hl&te w7tE 39 70% W©
& FFE0 10mg/mFEANAN 89%, i) FEEo] MUR virtE FEF
3 #Y Ao dE JARALS F948 2FAE Jeux gston, FHES B¢
239 a2 &7t FAeHATH

+r
o,
~J
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Table 16. ACE Inhibitory effects of 70% FEthanol extracts and fractions from the

Sorbus commixta Hedl.

Relative ACE inhibition ratio(%)

Extraction .
Fraction solvents
solvents
70% Ethanol Chloroform Butanol Aqueous
concentration| o 44 | g5 10 | 05 10 | 05 10
(mg/mb)
Bark 65 96 49 73 50 79 66 83
Fruit 60 34 63 74 47 63 60 70
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Table 17. Glutathione S-transferase activities of 70% ethanol extracts and fractions

from the Sorbus commixta Hedl.

Relative activity of GST (%)

Extraction solvents

Fraction solvents

70% Ethanol

Chloroform

Butanol Aqueous
concentration
05 10 05 1.0 05 1.0 05 1.0
(mg/ml)
Bark 193 223 115 145 150 193 134 165
Fruit 154 210 102 130 147 180 144 142
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Table 18. @ -glucosidase activities of 70% ethanol extracts and fractions from the

Sorbus commixta Hedl.

Hypoglycemic effect (%)

Extraction solvents Fraction solvents
70% Ethanol Chloroform Butanol Aqueous
concentration
05 1.0 05 1.0 05 10 05 1.0
(mg/ml)
Bark 68 39 35 80 36 79 4 79
Fruit 55 34 35 64 36 63 35 78
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4. 2524

FA vt s FEES AU AR Az su 7719 5EA VEAHE Yol
e #5HA A3 (Table 19), 42 43, FA4 4273, £HHFE 451, %2 4519 o
e AN AAHQ] PEE JME 4318 dATh

2

go) Wrkd TFo} FFolgt Hatsold A

& }
Pt BE F g $e 398% 3 3869 2z AUm, 1 9 ¥, 2z g, dA

AgE S5 A5/ A% W9 gto] A7 3713 390¥oIReH, HFE

102 Bt FFoN g & H

it
ne

A F A3, AAAQY P=E M= 4113
& do] FoT v FEES o83 GUF AFNLo st Addd
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Table 19. Sensory evolution of cookies and pies containing Sorbus commixta

extract.
Items A’ B o
Color 4.30%0.31 3.98+0.51 3.86%+0.21
Odor 427+0.26 4.16%0.16 406*0.35
Texture 451%0.36 4.31%0.17 4.36*0.24
Taste 451%0.12 45610.21 4.48%0.27
overall acceptance 431019 428+0.31 4.23%0.28

* Very good : 5, Good : 4, Common - 3, Bad © 2, Very Bad : 1
* A Cheese Herb cookies

* B: Cocoa pies * C: Green tea pies
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42 go TN FAHT A5 WEF ABHTo] AT VA
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ARG Y AW A gAlgs 22 #ES A T ®iu¥3 AH(Plaa &
Witschi, 1976 ; Alordmann et al, 1990).

b
ok

&5, whbE(Sorbus commixta Hedl)& Fvjde] SHZHr-E LaFd o
P2 w2 Ak A AT 10087k A & v g HotzHdh, #1,
ofAlop Aol BT

o,
~

= Hel Aol 9-13709 HAFAPe] £l Atk &

e FFd wel dEXT 1E F248 ugr, hgo] HYE dRE AMESY Hol
b Hol FA7F AXA At e 23y sMAE Ao, FAe dedaiA
ol 2 BA FEv 3o dRZEE 2AARZ Fo] 2Arh F2 5698 Mst¥
A Folus 28T AFellde 7t AAFE o4t vd, AL, Faq,
7t2E ol A o] FH(Borisov & Zhuravlev, 1965)8te] Moy} €& wHEol #7]
o} 9jzeko g #ast %o g AR glth wprbse hAE 2wl ¥
go] piAlE w7 RAbe 3R 4y, dujE e wibE &2 A7 A3
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o} in vitro 3Atst &4 2 FEAES

HESIY B3t

ofo
2
2]
)

A2 A A7
1. WS | 43, Qe AmgR w4

ul7bE do] 2 o] gulbgdEEA LS AOACH Y wEt BAEAY. FE2 10
5CZAZY, 2@ A TS Semimicro kjeldahld, ZF A& SoxhletH
3

dA FEete ZASP oW, gFEREL HEHS AT
2. vp7HE dujet oo A 4

np7bE Aufel +HZRE soxhlet ol o3 AWE &3 F, BFs-methanol
2 methylation A7 th& gas liquid chromatograph(Hewlett Packard 5890 series II
GC, Hewlette Packard 3396A integrator)® At A& EAsly o BEARALS

Table 13} 2t

ut7bE dufoh 1) FEE olujit A4S A8 e AR 04ge 6N-HCL
2 100CAA 2477 71Ee3 5 HPLCE ol &3ty RAsn ¥4 270
Table 29+ Zt}.
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Table 1. Operating condition for fatty acid analysis.

Colum

Carrier gas flow rate
Hs flow rate

Air flow rate

Oven Temp.

Injector Temp.

Detector Temp.

stabilwax (30m X 0.25mmid X 0.25/md.)
0.1m¢/min N

30mé/min

360m¢/min

140°C(3min) increase 5C/min, 250 (10min)
250°C

260C(FID)
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Table 2. Operating

condition of amino acid analyzer.

Instrument

Column

Detector

Mobile phase

Pico-Tag amino acid analysis system

water 717 V6k injector

1

waters 510 pump

l

waters 680 gradient controller

l

waters 486 absorbance detector

waters 746 integrator

Waters Pico-Tag column(3.9 %X 150mm, 4um) + TCM, 47C

UV (254nm)

A - 19~20g sodium acetate trihydrate
500~600 TEA
11Mili-Q auality water
pH 6.4 with phosphoric acid
9 8 935me+CH3CN 65me —filter
B - 60%CH:CN
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4. v}74E dule] WEUC R E 24

AFZAYY 3] vistE Aol v ENCE BASy] el vl A-24F g
3 &Y, o94#43F £ 24-dinitrophenylhydrazine(DNP)H 2.2 3% 520nmolA UV
spectrophotometer(UV KONBS43, Kontron Instruments, Italy) AF&3t & st 3

HEtYl E& 60% KOHZ 73} ¥ ethyl acetate | n-hexane(1:9) 12 FZ3}
HPLCE ¥Ast%th HPLCS ¥4 o2 HYLS HP APS Hypersil(200 X 4.6
mm)E AHE3l o0, o] FA 22 n-hexane : isopropanol(98 : 2 v/v), @FHE7|E
ol-&sto} Ex. 3% 297 nm, Em. 7% 327 nmol A FFAENNE ol &d WEEE
Yoz ZAs4A

FEEFEAE 2578 -pentamethyl-6-hydroxychromang AH§3t8 29, HPLC
A& Table 37 2t}

F71d FFE ARE AN 54 Bayoz BT F dALAoR gy
atomic absorption spectrophotometer(Varian Spectra AA-300, Australia)® Mg, Fe,
Ca, Mn, Zn, Cy, Na, K 59 #71&$ E43ath #52 9 4& H37] 93
o AAS9 manuale] @t KCI& #7718t 29, Nitrous oxideacetylene gasE A}-&3}
Ath. 2 Hewlett-packard UV/Vis spectrophotometer 8452AE o} & 3le] 2Bl
F aldgioz BNy

6. vkt % Be| FAYE BA
dhEel £ RylznE YRS 53R BF FEUoE $5W ¥ vF
T

3 ANEE 71X AZvEOFYE o

ANEY.

o
2
M
1
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Y
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=2
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o
i
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Table 3. Instrument and operation conditions for tocopherols analysis by HPLC.

Instrument HPLC Waters
Detector 470 Scanning Fluorescence Detector
Gain : 32X10 Filter : 15

Ex. : 297 nm Em. : 327 nm

Injector U6K Injector

Controller Automatic gradient controller

Pump 510 Delivery system

Column HP-APS Hypersil 5um, 200 X4.6 nm
Mobile phase n-Hexane : IPA (98 : 2)

Flow rate 1.5 m¢/min
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7. M3 ZAAEH

A8 HEL BE A& AF Asd me 43R oty gz
YA 2, F 59 AFE ZREFo] i Ao dubAold. mEA B 43
M wprbEe] 558 o¥er Fnse Raste 724 dAeith € AN &
AE Hste e F}EE Ad dFA  F3HES(phenol gylcoside, Anthraquinine
gylcoside, Anthranol glycoside, Nitril gylcoside, Allunm & Mustard gylcoside,
Flavonoid gylcoside, Anthocyan glycoside)S o83 Z& whyiol o3 Fl3td ot

7}. Phenol gylcoside : Gibbs Al ¢F& #7lsled AMAAS FAsA T

. Anthraquinine gylcoside : Borntager ¥t 22 FZ 9 5miol 10%9 HzSOq4
SmlE H7H3 F 71E, WG AE RN F etherZ HBAS FET o3 10%9]
KOHE #7tste] AAAAES S dAstA .

t}. Anthranol glycoside : 50% KOH 100mlel H:O 25ml& #7713 & F&5&5&
5ml A7tsle] 3087 AAANA A AE] YAHS FAsA .

2}, Nitril gylcoside : &% 2milo] g2 YotA ek Iml-& A7Fstd 108 ol ol
TgHAE AL FA3A Y.

v} Allunm & Mustard gylcoside : ethanol®) %% $#%%E& 5mld) NHOHE
AA st alkylthio-84¢ AAS &3t

[2ed
g
o
)
o
4o
it
Mo
oy
=)
o

X,

o,
ok
2
to
i)
)

v}, Flavonoid gylcoside : 213+ 3t
3led A 9 A HAdol M-S st

A}. Anthocyan glycoside : &% 5mlo Z+2t 10%KOH$ 10%6HCIES 33t &
Ze] H7FFolA AL 4 AsbelA A g Jehe RS FUsH
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A& acetic acid anhydride Imld) 7}3td 32 F A
FHAE 2-30E HAYREE 9 JdeldE AAWeY F2RA4E JeEhie RAE 3
393t

o}. Terpenoid : 5%

off

7. Alkaloid : #%&E A£%$& chloroform 2mlel 320 ¥ ghd(dd 1g/HO
8ml/ethanol 1g)8 %S At FHA& FAs AT

8. In vitrod A ¢} 43t &3 49

wt7bg Aol FE59 in vitro d4kst a3 HAE 95t A brain homogenate
200p2%t vi7tE Ao B FEER vEE FEEMm/m)S 47 FEERE 0, 50uL,
1008, 200 E 718 ¥ ADP, FeCl;, NADPHE #7138t 30+ incubationdted o]df
28l malondialdehydeE A #F&gct 3 #7tek=l & FERTe MDA &
ARAEE 10022 3t vp7E Fo) & FE2ES W FEES WA 2AHE

MDA 9 A&E BT ZN in vitro B3 ZH}E EAYY).

i
d m
tlo
EL'

9. Fust BA ¥ L F= I

b

7t € R w718vd 8 8 249

7} 2 A2 Bkge BA Ao Az 589 80% methanole AM&3te] 3AIzH
&¢ sonicationg HASte FEaA. o]FA AA Qo) FEAS FY FFVIR
53 HOol S3AA 202 VE F B 2U71E A48t 111 &2 Hexane,
Ethylacetate, n-Buthanol, H:0 &A1& Z}z} 291 4 fractionationg 4 Al 31t

. Sephadex LH-20% o] 43 43 249 £
Hexane, ethylacetate, n-buthanol, H:0¢] #3832 FolA DPPH methodol <}3%

kst Aol 8 = Uth  ethylacetate ZolA  C-18 gel2 YR glass
column(3cmID X 63.5cm)& F#A1Zl Sampleg Sephadex LH-20°] s{Z glass
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column (3cmID X 40cm) 2. 2 2239t} Sample® loading & & Wl 2.8g% A ¥
of Urol afIats EaiA Beldtt AMEuE olx THT 9 methanolS ZH7
12 AolM Al43dtg i 28¥ sampled test-tube (1.5cmIDX18cm) & 73 30
A fraction collector$} controller® Atgste] sfFH Ak L th& FI-CL method&
AN Eld gL A27A%e] A¥ fractionsS WE EE  Fol thin layer
chromatography(TLC)& o] &35t z+zhe] spotS #e1dk F d]3 R&7)8 Uy
=3

t}. Prep-HPLCol 238 flavonoid®] ¥ &)

Gilson(Gilson Medical Electronics. France)Atel 2die] 306 pumps, 807
manometric module, 811C dynamic mixer, Model 116 detector2 T4 € HPLCE At
2319t 99 #o] ZXH Prep-HPLC gradient system$ ©]&3te Sephadex
LH-20 glass columndlAl 288 2ES ez Easdd. #2d A18&d Column
£ Microsorb C-18(21.4mmlID X 250mm)column® AF&3t 21, Solvent A<= acetic
acid® pH 28% 2% H,0, Solvent BY methanol® ol&3t4om H&EL UV
DetectorZ ©]-&38to] 280nmell A A A5t}

2. Mass ¥ NMR &4

Prep-HPLCO 93 #8 Zdo s 2% ¢ 7x #4& 93 mass
spectrometer (HPLC/MS/MS: PerkinElma API20000Z A}-83t9 ™. Injection modes
DIP mode©] 3, A voltager 4500eVE 22 g} DIP injection ¥ voltageE W
A7 BAgte] F target 2 FEAZHES ¥dstil, 1 peakE targeto =
scanning3te] o] 237 peakE A& F UAEAY FxE FUAFAT

ZE NMR 7€ Bruker Avance 400 spectrometer system (9.4T)ellA A& =l
th. 'H NMR 232 32K data pointsE& ©]4 1s9l relaxation delayE A§-shed 323
9] transients7t A E YT Wpulses 9.7s7F HEH U 2W, spectral widths 5708Hz
S At 48& AR
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10. 1% #22 GRS (ELAD)
7. Aolel Assh z=A

232 43 2o American Institute of Nutrition (AIN)IA @A 20]
%% (Table 4o wet BAAEE EFed AT 2d2E 84 48] M
mpbE duje) B3 g FEEE FAAXEA AR 1%FEoR HUEo

A3k
4. AUEFE A%

AYEEL AF 459 Sprague-Dawleydl 7 @ 309elE TFdste] 4 1

F % 8vtgA 37oe o] 15 RHARALATT A AF)E 8 Abs
= S ASA ZE FE HERTFoR o A AR cagedl A 47

12 A&stah AASF He 2xE 23+12CE fAstgden 12

ANZF A0 HEH 25E ANSAL §%, ), 2EE AFoE 2EHGAS
=

FA A1, s AAF R AT IS

29 3o §EAL 242 A5t 49 FE 2939 WAk cagedlH 297 1

& #4gstel BAAZ F GFY 2L A% ARE AEAATH AS7)%0] gR
F 1247 BAAZ F oA 1049 9F a4t g AAsAct AAY Ao
& 3087t Aeold AT F 3000mpmel A 1583 44 Fstel IS don,

7 D
A F 24 AEsel FYS sty B4, 1 2 ¥Y ARE B A
H
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Table 4 . Composition of experimental diets. (%)

Ingredients CON" WE” ME”
Casein 20.0 20.0 20.0
Corn oil 50 5.0 5.0
Cholesterol 0.5 05 05
Corn starch 15.0 15.0 15.0
Cellulose 50 5.0 5.0
Mineral mix(AIN-76) 35 35 35
Vitamin mix(AIN-76) 1.0 1.0 1.0
Methionine 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2
Sucrose 495 485 485
WE extract - 10 -
ME extract - - 1.0

Y CON : Control group fed AIN diets
? WE : Group fed with water extracts of Sorbus commixta Hedl

¥ ME : Group fed with methanol extracts of Sorbus commixta Hedl
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2 fEE=gol @ cytosol?] ¥

gzl g4A4 #HERS 98 Fig 13 22 o w2 3859 cytosol
239t Cytosol®l £8& 93t BE #AHS A&4(4TC)H ice-bath® AH&-3}
o 7 5o Wz YA ¢4 A ZAANEL H"A Y AdE AxE

7} 918te] 7+39] homogenate® A 23tk 7+ 3g& sk M Ast: HEPES
buffer(# 2 ¢4&=84: 20mM HEPES + 140mM KCl, pH 74) 30mE <1
homogenizerE ©j€3t 900 rpmoZ wAssPtt. A S 3000rpmol A 1023
ARG o] £ 7ES AAT FH F5A HWe FES Asder A
g #RA A5 AL 105000xg(33000rpm)ol A 1A Bt 2m&AA E s
45 AR cytosol# FAER 3t

i

%7}

flo

ol 83y 2 335 AAFTF 24
g3 F FEJLHE, HDL-Z2Y2HE, SARAE, dAZAL Z4z7te] &AL kit
(N ¥ e FFEFA 3 AHE AbEste BAEgY. 2 T A2 EFE Folchyol wet
FZ, AAG 4 FZY2HE 4L Sperryst Webbed, TA4X W2 Fletcherd,

A A& Rouserdol & z+zh v A AL}

v B9 S HE 4

AL, vl bR Aul] FE29] in vivo 343 244 g4 SAEHA)

1) Superoxide dismutase 24

Superoxide dismutase®] &4 & McCord 59 WHE ol& =A%t 50mM
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potassium phosphate buffer(pH 7.8), 0.1mM cytochrome ¢, 0.5mM xanthine, 1.5mM
KCN, 1% sodium deoxycholate, xanthine oxidasedl Z+ A2 & &3 ¥ xanthine¥}

xanthine oxidase®] ¥W§-02 MAHE= A =48 T30
2) Catalase 84

Catalase 42 Abei®] W& o] &std FAFtt 50mM phosphate buffer(pH
704 74+ A58 &3 % 30mM hydrogen peroxide® 7}3 hydrogen peroxideZ}
catalaseo] 9J3 H 0% ¥3€ weo] FHE W3S 240nmolA 58 FHsq &4
& T3t

3) Glutathione peroxidase

Glutathione peroxidase®] #4-2 Leopold F°] A|¢t3 WHE o] &3] glutathione
reductase®] <% NADPH 4t3lep #21 & glutathioned IHLAEZ 243t ImM
EDTAZF €°il& 0ImM potassium phosphate buffer(pH7.0)ol 2t A&, 10mM
glutathione, 10mM glutathione reductase, 1.5mM NADPH, 12mM t-butylhydroperoxide
€ 3 ¥ A0nmolM 387 FFEY WERE FAs TS FHG

of. @My A

SA FFE BSA(bovine serum albumin)E EEFEFZ AME38lY Lowry 59
Wil wak Protein assay kit(Sigma)E 7HA i 24 st

Z. TAAY
2t A A9 AAE Super ANOVA(Analysis of variance) program$ o] €
st Hd(mean)® EF2 X}(standard error, SE)E AAQD 4 My e &

24 Ay dstd ANOVA #Z3e AAsden, fode waAd B$

Duncan’s new multiple range test® p<0.05 =& AZs A},
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Tissue

l

Homogenize at 900 rpm (1g/10mé)
Buffer : 20mM HEPES + 140mM KCI pH 74

'

Centrifugation at 3,000rpm
for 10mins at 4C JA 20

¢

Supernatant

'

Centrifugation at 105,000g(38K rpm)
1 hour. 70Ti tubes with caps
with diffusion and vaccum pump

'

Cytosol

Fig. 1. Procedure for cytosol preparation
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A3A AR R 2F
1. w7k, 9, 7], dvl25E F389 &

olpEel 9 F7] AnjR9E FT) Age=E A%, v H, £8 &7 A7)
2 BaA7l Sz Azl Fgo thete) 47t 10819 TR MEEE e

127704 33 wkd F&3vh 449 FEE=
Zalo) B2 A% F A9 8% AN An
&o| ZH7Z 468%9 36B%E M BRI,

Z71%909 weed 2 289 £8& 77t 187 6%l 4 FEEY 78S
7+z} 104, 82%2 JERGTh
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2. 917H% Avl R F3l9] AMYE B

ol7be Qo) @ Soje] duigEEMe AOACH W BAFAT FEE
105CAZY, 2aWALS Semimicro kjeldahl®, =ZA'}-& Soxhletd, 3IJE&2
550CM gatste Z4stglon, 2438 ZxE Table 5 63 2t vhrbs vl
SR FFLE 69.4%, JEE 30%, 2AALS 18%H, 2ed FFE 20%, G533

E0] 23.8%3AtH(Table 5).

SR e SR BRE 503%, HEHFE 40%, 2AIH zawd FFE
Z+7} 3.3%% 3.0%, ©T3EL 394% AT (Table 6).

3. W7hE Avish 319 APt BY
S[7hS Qujel £WZRE soxhletdEol o8l AFE FEF F, BFy-methanol

2 methylation A171 ©H& gas liquid chromatograph(Hewlett Packard 5890 series II
GC, Hewlette Packard 3396A integrator)® Wb A& 243t
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Table 9. Yields of the extracts from Sorbus commixta Hedl.

Samples Extracts Yeilds

H0 10.4

Leaf
Methanol 8.2
H20 6.1

Bark
Methanol 1.8
H20 36.0

Fruit
Methanol 46.8

- 83 -



Table 5. Proximate composition of Sorbus commixta Hedl(fruits).

Ingredients %

Moisture 69.4
Ash 30
Crude Lipid 1.8
Crude protein 2.0
Carbohydrate 238
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Table 6. Proximate composition of Sorbus commixta Hedl(barks).

Ingredients %

Moisture 50.3
Ash 4.0
Crude Lipid 3.3
Crude protein 3.0
Carbohydrate 394
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op7hE Ao 2ubdel x|wal BAAIE Table 7o WYebiith 2 A 18:2(linoleic
acid) X ¥Ato] 548%= 7H4 BWtoew | 18:1(oleic acid)o] 22.8%, 16:0(palmitic acid)®)
89%, 24:0(lignoceric acid)e] 32%< olArh EF miybE F3o] A 4 AARE
Table 8o Yehiith 9A] Duje} vpzbrbx = 18:2(linoleic acid) A'EAke] 53.7%% 742
weten 18:3(inolenic acid)ol 13.9%, 18:1¢] 8.3%, 16:00] 75%, 22:0°] 6.0%<% ©lUth.

4. 742 F% 89 Amino acid ¥4

vp7be dufe} 3 FEE] ofuit EME A A4 AR 04gS 6N-HCI
2 100TColA 2447 AR E F HPLCE o838t #4359 Table 9, 10°1 &t
Wtk b E doje) opnmi EHAn B FFE9 Z$E aspartic acid FFel
7t Egtemw 2 thg-S glutamic acid, lysine, alanine, serine, arginine, isoleucine,
phenylalanine & ©IAth Age FEE F¢E B FEE vla opvledt FFol

5
vl UEb 90 aspartic acid, lysine, isoleucine, valine <22 e

ol7bE £y 2EE] olvxAt BA AR E5%E9 749 arginine, alanine®] ¥
gro] 7} EHgtonm I oh& 92 aspartic acid, glutamic acid, lysine 0|93, Ne&
%9 79 phenylalanine ¥sko] Y53 H9oH lysine, leucine £ 22 YER T

it

=
N
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Table 7. Fatty acid composition of the lipids from Sorbus commixta Hedl(fruits).

Fatty acid Area(%)
14 :0 0.536
16:0 8.8%4
16 1 1 0.318
17:0 -
18:0 2.611
18:1 22.186
18:2 54.840
18:3 1.609
20:0 1.093
20 11 0.552
20 2 -
20 1 3 -
2210 2914
22 11 0.364
23:0 0.296
24:0 ' 3.187
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Table 8. Fatty acid composition of the lipids from Sorbus commixta Hedl(barks)

Fatty acid Area(%)
14:0 0.536
16:0 8.894
16 1 1 0.318
17:0 -
18:0 2.611
18 :1 22786
18 : 2 54.840
18 : 3 1.609
2 :0 1.093
20 1 0.552
20 1 2 -
20 3 -
22:0 2914
22 11 0.364
23:0 0.296
240 3.187
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Table 9. Amino acid compositions of the fruits extracts from Sorbus commixta Hedl

Amino acid

HxO extracts

MeOH extracts

Aspartic acid 0.81 0.20
Glutamic acid 0.26 0.09
Serine 0.16 0.05
Glycine 0.05 0.01
Histidine 0.06 0.02
Arginine 0.15 0.01
Threonine 0.05 0.06
Alanine 0.17 0.03
Proline 0.09 0.06
Tyresine 0.08 0.05
Valine 0.16 0.10
Mett.ionine 0.06 0.02
Cysteine 0.03 0.02
Isoleucine 0.14 0.10
Leucine 0.11 0.06
Phenylalanine 0.14 0.03
Lysine 0.22 0.16
Total 2.76 1.05
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Table 10. Amino acid compositions of the barks extracts from Sorbus commixta

Hedl.

Amino acid H-0 extracts MeOH extracts
Aspartic acid 0.20 0.02
Glutamic acid 017 0.01
Serine 0.05 -
Glycine 0.05 0.01
Histidine 0.06 0.01
Arginine 0.23 0.01
Threonine 0.13 0.01
Alanine 0.23 0.01
Proline 0.04 0.01
Tyrosine 0.02 0.01
Valine 0.03 0.01
Methiorine 0.01 0.01
Cysteine 0.01 0.02
Isoleucine 0.01 0.01
Leucine 0.02 0.14
Phenylalanine 0.01 1.59
Lysine 0.14 0.81
Total 1.40 2.67
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5. %74% @vle HEUc R E 24

AEFTAYA o3 wrE duie HERICE 4357 A vEdid-2A4 &4
7 %, o33 F  24dinitrophenylhydrazine(DNP)H 22 3% 520nmolA UV
spectrophotometer(UV KON943, Kontron Instruments, Italy) Ab&3te] 23k A3t
HEFICE @l 100g2 80, 9mge] &S HAth

np7bE ZE7]9F Ao WEYE §FRA AFE Table 119 Jebuidc, dvis
EE9 ulelyl E %4 F a-tocopherol& 55.17mg/100g, 7 -tocopherol2 14.10mg
/100g, & -tocopherol 2.75mg/100g-& YEMA T #HA F7]% @ -tocopherol¥t 1.40
mg/100gS 3tz At

6. vi715 dvle 7718 @3

FEL €% VA A Za9 HEAA g gy, AdAEA, <l
o, g2, JRIay, HE, ot 34 2 2EA FY /713¢E F
388017 1% 3w, Bletla Zo] Age] BAHE B i BTN
BE ddHder dad JFiolrt AN FARgYOR Fag vstE I
289 F2 778 AFEN 2, 2F] FFo] 1,2383m/100g22 M BR
W, YE§o°] 75mg/100g, vF1ul& o] 111.5mg/100g, F3te] 7.7mg/100g, °}iol 1.6mg
/100g, 91°] 27.6mg/100g, A o] 2.7mg/100g, 217} 0.4mg/100gS YEF RtH(Table 12).
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Table 11. Vitamin E contents in fruit and bark of the Sorbus commixta Hedl

(mg/100g)
Vitamin E Fruit Bark
@ —tocopherol 55.17 1.40
7 ~tocopherol 14.10 -
& —~tocopherol 2.75 -
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Table 12. Mineral contents in fruit of the Sorbus commixta Hedl
(mg/100g)

Items K Na Ca Mg Mn Zn P Fe Cu

Fruit 12383 75 2908 1115 77 1.6 2716 2.7 04
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7. VA% B BAIAE A

nrlEe] & ReznE YrPEL ALFFI] FF FEHLE FE F 55
3 ANRE 72 AZREIYI(GC/MS)E o83t RMsAthFig 2). 1 ZH
(Table 13) peak 1% 22 1042 styrene©] peak 2 ¥#}#°] 106%) Benzaldehyde
o] peak 3& ¥}l 10820 Benzyl Alcoholo]l peak 4% EApEol 131
Benzeneacetonitrile®] peak 5% 23] 1429 Nonanalo] peak 62 #2t3Fol 122¢
Phenylethyl alcohol®] peak 7-& ¥z}gko] 136%] Para-anisaldehyde®] peak8< Bz
o] 164¢! Phenol, 2-methoxy-5-(1-propenyl)-¢] peak 9 ¥=baFo] 16691 Benzoic
acid, 2-methoxy-©°] peak 102 ¥x}2Fo] 2209 25-Cyclohexadiene-1,4-dione®] peak
11 Ea}gko] 22091 Phenol, 2,6-bis(1,1-dimethylethyl)-4-methyl-©] peak 12 &4t
gko] 22291 Farnesol®] peak 13& Ex}#o] 25621 Hexadecanoic acid®] peak 14 ¥
2@ o] 3249) Tricosane®] peak 15% ¥At#ko] 31290 Hexadecanoic acid, butyl ester
o] peak 162 ExpaFo] 366%] hexacosane©] peak 178 #Ab#o| 3709 Hexanedioic

acid, dioctyl esterZ7F 21 % 1t}

8. Mg H4EH

o}7} 2 Qujel & 70% methanol &%, %79 methanol & &9 w3 33

258 % Z Table 149 2o,

d

=l 29} terpencide] 2S¢ Aul 2 3 F25 BT o] ge e &Y
HYn 9 HeLFEEdaEe GEHFAE wFAs, v EFZEA flavonoid
o} anthocyan ®@A7t Bol dE Ao #&UHUY. e} Allunm & Mustard

glycosider= o 2 3 FEEA FAHA &drh

k)
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Table 13. Volatile Components in flowers of Sorbus commixta Hedl.

Peak Number M-W Name
1 104 Styrene
2 106 Benzaldehyde
3 108 Benzyl Alcohol
4 131 Benzeneacetonitrile
5 142 Nonanal
6 122 Phenylethy! alcohol
7 136 Para-anisaldehyde
8 164 Phenol, 2-methoxy-5-(1-propenyl)-
9 166 Benzoic acid, 2-methoxy-
10 220 2,5-Cyclohexadiene~-1,4-dione
11 220 Phenol, 2,6-bis(1,1-dimethylethyl)~4-methyl-
12 222 Farnesol
13 256 Hexadecanoic acid
i4 324 Tricosane
15 312 Hexadecanoic acid, butyl ester
16 366 Hexacosane
17 370 Hexanedioic acid, dioctyl ester
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Fig. 2. GC/MS spectrum of Sorbus commixta Hedl.
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Table 14. Glycoside contents of the extracts from the Sorbus commixta Hedl

H:O (Fruit)} ME (Fruit) ME (Bark)
phenol glycoside + +4+ 4
Anthraquinine glycoside + + ++
Anthranol glycoside + + +
Nitril glycoside + + +
Allunm & Mustard glycoside - - -
Flavonoid glycoside ++ + +
Anthocyan glycoside ++ + ¥
Terpenoid ++ 4+ 4+
Alkaloid + + +
- : Not detected, + , detected, ++ ; much detected
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9. vl7tE A} FE 29 in vitro 3443 4

ol7lE Auje] 23 Hee F£E 50, 100, 200¢g-2 brain homogenateo] 31
ADP¢ FeCl;, NADPHE #71ste] 43tg f2¢ ¥ 282 HrishA 88 d&T
o} MDA AR T e} vlwsted Fatst A4S 4T AFE Fig. 33 2ok oS
dojo] B WS FE5E EF g2 vl $E dEH 22 st Z40] 7

2 3

A=
FEERT a3 B S AE FAdsA

GdAcsd, 53 & FEE0] W
7t FEEE 200 VMRS W, B3 dg@L F2E 2ZF iz & o 70%
AE9 st a3E veiAn

10. &3t 24 ¥#9 R 7z {9

gzt 24 ¥ s FarslFol 7b¥ & ethyl acetate fractiond
sephadex LH-20 gel¥ A} §3td 2 Hso TLCE $3tYd. UV-vis radiators
oj &3t TLCAAA spots #3843, prep-HPLCE ol &3t FHld spote
Z22E 27019 fractionS HF 231 o] 2719 fractiongd ZZ K1, K2(Fig 4)
2 Wystdok. W98 K1, K2 fraction? brain homogenated] g #Firsd$
243 A% v FAsEe] $5¢ K29 F2E 24 W A3 “C-NMR(Fig. 5)
ol A gel 3 4 Q%o] EE peak’t 100ppm Rt} down fielddl $1X3tn A+
Ao 2 Hol gallic acidd] +EAMYL ¢ & AN, 'H-NMR(Fig. 6)% HFZFEA
A% F 22 LCuHuOx(Fig Vo2 F A go] 364610 #azxon IUPAC W2
2,6-di-hydroxy-4-[(4-hydrophenyl)peroxylbenzoic acid® & %}
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Fig. 3.

120 - . e,
! " W Water extract

i : OMethanol extract
100 - it

MDA production himol/mg protein
3

40 -
20 -
0 =
0 50 200
Concentration(pg)

in vitro antioxidative activities of extracts from Sorbus commixta Hedl on

MDA production using rat brain homogenate.
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Fig 4. The Chromatography of K1, K2 using the prep-HPLC
(Column; C-18, 21, 4mmID X 250 mm, Beckman).
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Fig. 5. BC-NMR spectrum of K2 isolated from Sorbus commixta Hedl.
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Fig. 6. '"H-NMR Spectrum of K2 from Sorbus commixta Hedl.
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Fig. 7. Mass Spectrum of SCH3-2 from Sorbus commixta Hedl.
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11. 248

7. AZE

oie
in)
]
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ot
i)
N
Ja
i)
2
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ﬂ*i

X
a2
4
o
[14(¢]

2 Sprague-dawley rats 2] ¢jel

1% $##o2 A7 F ol7lE do) 2288 FosiA ¥ gz 4 AE A

] 457 D Aoz A&stn AAES AT Aye thd(Table 153

222 FoFe dzgd vasted A9 zelE Kol

A e wid B 2ZE gy A gzxTH wastd 2 AFFEE B

o St FAHQ Aol HolA Gty Ao HHBL EE LM Z AolE B

ojx] ¥stony zHFo FAL dizTel vlE gt ¥ BTE BUAA, HF F

A A & 2olE oA FUdT ojzes B o sirtE dvie FE3E FdE §
o A3 2 FeiE YEhA & Aoz ARHAGD

4. 8439 A2HF 53

4% 9 triglyceride ##%e tzT9 7784241 nmol/mg proteinol] H] 3, v}7}

B Qdue] B FE5EF9 A$ 537%171 nmol/mg protein®.E YEbGm HgE F
Z2E7L 5467241 nmol/mg protein®® Ueh} 23 degg FEET BT UYED
o 30% Aoz #FAsE AL & = AUATHFig. 8). Total cholesterol

FFS AT A(Fig. 94), vHE Aol F&ES F98A ¥& o
cholesterol & =< 1086+552 nmol/mg proteing ®¢l ¥, Z2F&E
354 nmol/mg protein, WH-EFEFETLL 8431783 nmol/mg protein®
Hg) 22% ZAade FAHS Fo44E BAth HDL-cholesterol 39
9B), W&ol 323%351 nmol/di?l ®HH FlZHE g EFEFET2 411%578
nmol/dIZ 2318 F7tste ZAFS B, vEgd F2ET A EFSET UWE T
7betA AR 3474359 nmol/diEZ thEFel Hle) ZteteE A& & AAH
Aek 2t F7ke] folAQl zolE bR @kl Phospholipid # %2 Fig. 104
ERdIth. dE$E 101211003 nmol/dl, wH7tE dule] EFEFET 1035%58
nmol/dl, ME&FZEFL 1022+7.36 nmol/dlZ2 REE FolA phospholipid el
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P 52 Jehdgon §9&Q xol= #AF 4 At Glucose TFFL
3 A3+ Fig. 110 Ydepdigiah virks Ao 3288 FoskA &L o=

1389£8.21 nmol/dig] ¥4, ni7pE goje

m?‘i

flo

FEE79 A$, 12221225 nmol/dlZ
ZETHRT A3 Fo] AAANT dzFo vld 12% AT Ag 85

=
ST EEFEET EF SAAHY FAEL HolA It
0. A5 AAEF 53

4F 9 triglyceride ¥FS FA S A+ Fig 127 29 29 Z$ 640
+3.35 mg/g liver) ¥, vprbE Gofe] WG EFEETE 5641143 mg/g liver®
Uely triglyceride 3] 13% f23 oz A" 7AL 293 ¢+ dUug. EF
T% 5741121 mg/g liver2 WZ 9] v} triglyceride ¥ &o] ZHA3dG o F 48
] FolAde vebyA] gttt Total cholesterol 32 A3 A (Fig. 13), W=
9] total cholesterol ##°] 6.51+021 mg/g liverd dl wkal, wl7bE dArje EF2 5
Z¥z} 5.27£0.15, 5.36£0.14 mg/g liverg “ErWol vty &

E£E79 total cholesterol &% E5 ti&Tol vls) 17%
#Q3t4 k. Phospholipid %S &4 23, dza9
32.84+1.29 mg/g liver, »}71% Euje] EFEFETH rig
SFEETE Ztz} 36991123, 34.23+11.27 mg/g liverE YEl| A HFig 14). &2
of uls) vty doje) EFEFETH WEEFEFET 5 phosphlipids o] <7t

TS ¢ F AN, 53 EFESETY AT 13% FIHeR FUE
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Table 15. Growth parameters and liver weights in rats.

Dietary Initial body Weight gain Feed intake Liver Weight

groups weight(g) (g/4weeks) {g/day) (g/100g BW)
CON" 88.2+2.85 187.7+17.1 247157 4.03+0.27
WE” 85.8+4.05 1977116 253+1.96 3.6610.12
ME? 90.5+2.92 1885+6.30 239+ 1.53 3.59+0.09

Mean=*S.E.(n=8)
Y CON : Control group fed AIN diets
2 WE Group fed with water extracts of Sorbus commixta HEDL
¥ ME : Group fed with methanol extracts of Sorbus commixta HEDL
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. 8. Concentration of serum triglyceride in rat fed experimental diets

® Values significantly different compared to control(p<0.01).
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Fig. 9. Concentration of serum total cholesterol(A) and HDL-cholesterol(B) in rat
fed experimental diets.
® Values significantly different compared to control(p<0.01).
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Fig. 10. Concentration of serum phospholipids in rat fed experimental diets
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Fig. 11. Concentration of serum glucose in rat fed experimental diets
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Fig. 12. Concentration of liver triglyceride in rat fed experimental diets

® values significantly different compared to control(p<0.01).
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Total cholesterol (mg/g liver)

CON MeOH

Fig. 13. Concentration of liver total cholesterol in rat fed experimental diets

® yValues significantly different compared to control(p<0.01).
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Fig. 14. Concen‘ration of liver phospholipids in rat fed experimental diets

® Values significantly differernt compared to control(p<0.01).
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Catalase® A @3 b3t wgo A Zol A= ¥gAdol ZF lipid
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Table 16. Fecal weight and fecal bile acid excretion in rats fed experimental

diets.
Dietary groups Fecal weight(g/day) Bile acid( # moles/day)
CON 356021 856+ 056
WE 3.80+0.31 11.20£0.71°
ME 3.72+0.27 1057+0.61°

MeantS.E.(n=8)

P Values in the same column with different superscript letters are significantly
different (p<0.05)

=115 -



Fig.

15.

15 -

-y

B

H

€

E 12 -
<

jo

o]

° 9
o]

£

= 6
o

=2

-

g 3
N

O [RUE S

Con WE MeOH

Effects of the extracts from Sorbus commixta Hedl on cytosolic

superoxide dismutase activity in liver. * Mean®=S.E.(n=8)
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Fig. 16. Effects of the extract from Sorbus commixta Hedl on cytosolic catalase

activity in liver. * Mean= S.E.(n=8)
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3) Glutathione peroxidase

Selenium-cysteine 24 %915 z+3 glE gltathione peroxidase(GSH-Px)& HxO2
2 Rilsle ZAML s &gogRy AXwS Bide 4¥s IO F,
SOD 84032 A8E H:E catalase$} GSH-Pxol 98 H02 W@ H) HEH
AAE A ok nrtE doje] 3 fu FE2ES 39 F A cytosolF
9] GSH-Px activity® &A% A= Fig 173 29 &2 2§ 4280+£378 ¢
mole NADPH oxidized/g protein/min® #A4& Rl v7lE dnj9 32T %
HegeEEEEe Zz 5575+176, 56.03%528 pumole NADPH - oxidized/g
protein/ming JEHH iz el ¥s 32Ty dEEFEET] 26% T7HstA

fo]H o R 2 plytathione peroxidase activityE® 21t
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Fig. 17. Effects of the extract from Sorbus commixta Hedl on cytosolic glutathione
peroxidase activity in liver. * Mean*S.E.(n=8)
® Values in the same column with different superscript letters are

significantly  different(P<0.05)
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Fig. 18. Effect of the fruit extract from Sorbus commixta Hedl on MDA

production in liver homogenate.
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Fig. 19. Effect of the fruit extracts from Sorbus commixta Hedl. on MDA

production in liver microsome(A) and mitochondria(B).
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Table 1. Characteristics of two fruits native plant used in this experiment.

Native  Collecting  Collecting  Fruit Fruit wt. flr;i; Seed wt. Seeds/fruit
plant date site color  (g/100) . (g/160)
(mm)
Sorbus Peong chang
commixta 15 Oct. . Red 155 6.7 0.23 32
Hedl Jin-bu
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Table 2. The stacking temperature and germination rate at every germination

temperature of Sorbus commixta Hed! seed.

Wet stacking

Germination Germination | Germination
temperature Remark . Remark
. rate (%) temp. (C) rate (%)
()
o Stacking
. Germination
0 0 o 5 22 temperature :
rate : 8C .
5C
, Wet stacking ,_ Wet stacking
3 14 . 15 5 .
pencd : 90 date period : 90 date
5 17 25 2
t 15 35 1
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Table 3. Germination rate of Sorbus commixta Hedl seed acording to storage

method
Storage method Sarcocarp Germination rate(%)
deleted 14
Wet stacking
contains 4
deleted 40
Storage in ground
contains 34
deleted 40
Alternating temperature
storage * .
contains 0

¥ 0C < atmosphere
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Table 4. Germination rate of Sorbus commixta Hedl seed by chemical reagent

treatment.
Concentration Soaking time
Treatment

(%) . 0 N o

! 18 24 24 .

HSOs > 8 26 20 _
10 28 7 o4 )
1 - 18 31 35
NaOCl 2 _ % i .

4 - 47 41 0
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Table 5. Germination rate of Sorbus commixta Hedl seed by growth reagent

treatment.
Concentration (ppm)
Treatment 1
100 i 200 400
GA; 19 35 17
BA 74 78 63
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Table 6. Emergence at every growing seedling methods.

Growing seedling Sowing date of ) Emergence
Emergence date
methods sprouted seed rate(%)
Direct seeding on seed bed 55 51 89.9
Seediing box growing seeding 55 59 95.5
Pot growing seedling) 55 59 93.2
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Table 7. Growth patterns at every growing seedling method and cultivation

terms.

Height(cm/plant) Root lenth(cm/plant)
Growing seedling
method
30days 40days S0days 30days | 40days | 50days
Direct seeding
24 3.0 39 2.7 37 5.1
and seed bed
Seedling box
) ) 46 6.1 9.1 40 45 6.4
growing seeding
Pot growing
) 49 71 78.0 52 59 9.7
seeding (4%holes)

74 : BA 200ppm 20min.the immersion
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Root dry wt.(mg/wn)

12
10

N &»O ®

- DsasB - Sbgs -_ Pgs

20 30 40 50
Grow ing seed | ing (days)

Fig 1. The difference of leaf dry weight at every growing seedling method

* DsasB : Direct seeding and seed Bed
Sbgs : Seedling box growing seedling
Pgs : Pot growing seeding(49 holes)
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Root dry wt.(mg/p lant)

-4~ Osas8B ~g#~ Sbgs -~ Pgs

Grow ing seed | ing {(days)

Fig 2. The difference of root dry weight at every growing seedling method
* DsasB : Direct seeding and seed Bed#*

Shgs : Seedling box growing seedling
Pgs : Pot growing seeding(49 holes)
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Table 8. Growing patterns after planting at growing seedling method.

Growing days Growing seedling method Height(cm) blj;x(c); MdSthtezm rrm)
Direct seeding and seed bed 4.7 4.7 -
10 Seedling box growing seeding 46 49 -
Pot growing seeding 4.8 47 -
Direct seeding and seed bed 18.8 85 -
60 Seedling box growing seeding 253 10.0 -
Pot growing seeding 278 10.2 -
Direct seeding and seed bed 224 3.0 54
110 Seedling box growing seeding 31.1 9.6 6.1
Pot growing seeding 37.2 10.1 6.2
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Z
© A% JeT glom, Ax% % AxA, BASE 2 A9 Ushin itk

H Fo] wWE AEIAM dgAe Fa Y=-0.151x2+35833x+3826, <At
Y=-0.0536 X 2+1.8753 X +44.172, Z& Y=-0.1408 X 2+2.6209 X +50.908 2.2 Al ]34 &L
A2 126kg/10a, Q4 175kg/10a, ZF 10.7kg/10aZ YERgow, F7|#
14-10-14kg/10a, % : 12-12-9kg/10ac] ®lsle] <litel 87 =7t AX FF A4
Al g AEE FAo] 98T RoE Asd

E 11& 1z FH) 159F EFST BAE ez Axe FF2 FulTelAd
4R4mgkg-1, 15kg/10a A1&-ToIX 654mgkg-12 dettod, Az FEd AFE 2
FE vehiA @itk ol AAH Favt wig fEHoE 89T EX 4@ 237t
2 Qe Aoz Atgdrh A4S FHlT 289mgkg-1, 15kg/10a A8 392mgkg-1
2 Aztel FRY 4TS vein Yok BYFe 2 #FE QT mprpR g A
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9 AET7 Ad V8L

T ® Z%(cm) A &7 (cm) A1z 7 (cm) A7)
000 32.7 115 0.37 2.1
022 38.7 18 0.39 1.7
122 51.0 299 0.43 2.0
222 60.4 349 0.46 2.2
322 576 41.6 0.49 2.3
202 46.2 25.2 0.43 21
212 49.4 28.7 047 2.1
232 59.4 36.8 0.501 24
220 50.0 30.6 0.44 2.3
221 63.1 40.0 0.49 2.4
223 594 375 0.48 2.3
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( &9 : kg/10a)

72 PRI Py Z A o 1
N Y=-0.151 X 2+3.5833 X +38.26 126 R2=0.98+*
P Y=-0.0536 X 2+1.8753 X +44.172 175 R2=0.92%*
K Y=-0.1408 X 2+2.6209 x +50.908 10.7 R2=0.84*
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#x 11 B4y 43

pH OM. P205 K Ca Mg EC NO3--N
T%

(15) gkg-1 mgkg-1 Exch.cation cmol(+)kg-1 dSm-1  mgkg-1
022 6.4 114 311 0.56 6.63 1.47 0.14 484
122 6.2 154 394 0.66 6.48 1.47 0.20 0.71
222 6.4 14.7 338 0.69 7.26 1.61 0.20 4.90
322 65 158 391 0.72 7.21 1.47 0.21 6.54
202 6.7 217 289 0.72 7.25 1.58 0.23 5.83
212 6.4 135 297 0.69 761 1.56 0.18 7.70
232 6.4 15.8 392 0.60 7.23 1.59 0.19 5777
220 6.2 0.21 358 0.53 7.46 1.53 0.21 9.63
221 6.1 116 423 0.51 7.19 1.65 0.18 3.85
223 6.4 16.6 336 0.78 6.59 1.36 0.22 5.66
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. A8 as A9

£ 125 EYNE0 wE wobE 4sages 23S Fuol 28dam, H2
d 396cm, FEHY 419mz dEgon, NxY, AxAE Fi,

g w02 Frla. ok a9 3 A 2
2 grd Bz B2 exztold 7Ad Aoz Alnyh. E%S
T 185T=2 74 @ta ZA6|de 232CE 7t vk 59%9 EYLSRE A
Aok A TEFY EFLEE AL Aol A Uehgtd ok 79F #e
2 957} o 69 Aoz ARET d¥Hon My AYw

Wyo] BYFLE A5 Holtd madoY 2 AdAE Hr AF

il
rlo
b1

2
oy
-0,
2
flo

N

(sBAz AP )
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39.6 20.9 0.38 1.7
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19.3
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0.30
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. A 2AANE

¥ 132 AR wE AP or FAAY NHAF M £%0] 663cm, A
E

AN R AeE 230 592emZ AAFA & 7lem7t AU Az R AxFE FHA

RE AN T Ag0 AN 28 WA} Ay ARES HAGFA 5ol

O

b
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e
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>
()
9,
o
o
R
i
oX
ox
o
3
oX

(o) =] o]
S e,

MEel AY Welde @ AhFEL ARG A% Foel AeE 000 A7}
whd o] A$E 522 A7), kel A 212 As 2 83%, 139%, 148%2 7MY =

- 150 -



- 151 -



E 13 vbE AR hE A%

B %2 (cm) Al % (cm) A Z7 (cm) A ()
HA HAF 59.2 18.1 0.47 3.3
7HA % 52.8 16.7 0.44 5.0
A4 A 66.3 27.3 057 43
7HA & 54.7 189 0.46 5.2
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X
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9.3

10.2

11.1

10.2

93

8.3

14.8

74

12.0

139
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12.0

10.2

10.2

139
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10.2

9.3

10.2

9.3

74
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6.5

6.5

74
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74
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E 15 $%30 AS8EA

=GR T e | e |
APOI 132 1.2 4 46.8 12

AP02 154 12 0 0 0

APO3 165 12 3 87.0 36

AP04 148 16 10 44.7 2

AP05 144 12 4 38.8 29

AP06 159 15 4 82.5 31

APO7 165 1.2 2 68.0 22

AP08 124 1.0 2 485 31

AP09 133 1.3 2 87.0 33

APO10 160 1.2 3 42.0 30 AntEE LA
API1 143 1.1 4 46.0 34

API2 152 12 2 70.0 32

AP13 169 1.2 7 47.9 35

AP14 112 il 4 30.0 11 ARl R R
API5 162 1.3 5 446 42
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A6F EE Sy L AA Ropoo sJojx
5 Exgdadr 9 #aFolde rid e
O mobEe AEEY gad A
FNE
- wEdARe] g, AR ) ebE FE2EY FdAWold, ¥Edd
%, ACE, a-glucosidase ol 14, 3t ‘Al 171%, ACE, a
-glucosidased] &4 & A YR 4.
- AlAE A2 2 AT AA o7t FEEE ol &3 tiFAA wirt
2 3 vibs A AES S8 FRAAA
T 8339 odF ¢ HEFE e
o, 2R ME 719 sto|E st
R, s8¢ 2¥Fod dsid=s #ed
AHE SR oI A AFAPAANAN AF
NES S8 FHA FE 719
@ "7t Ee] G E & ul7bg o] GG E (Y B A ARG
- WP R AT, HAEE, FUIE, F1E, vER, oA, BV E
B, ¥E, ojmlit, /4R Y FAas EA)E BAstd R, #EES
2 gz B PR FEA|5ZA F95t9 A ZEdA £ Ak 8
42 53 5% HF d 59 &% UeE Q) dsFPo=
A b E o 715 A FARS A 7o
@ mt7bEo) Ay 24, 2R Ad 2 Au g, WHIEA ALE
SZFEAAN, TEANY 28 28 A 7eS g8sto vt
o] A4z Friasd sldsn A
Wrle HEoz ofiAEe A3
L 7149
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O o REFY g2 A 715 33
O oh2e 422 o83 AE A 7%
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O oh2e o3 AW 7l¢ nFoz AR 2495
O sbteel FARE ¥4 24 F43
O vhh%e 42e o188 AE Azs
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O vh22 0§83 445 o4 2 %9 B3 43
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O vh7bmel g AW ol 8@ ok #/1 Aol tF A& &
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