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SUMMARY
1. Title

Delvelopment of food material for antihypertension and

immunity enhance ment using Allium fistulsom L..

2. Objective and Significance

Allium  fistulsom L.(Welsh onion) in one of the most
important vegetable in Korea because its annual production
reaches about 0.4million tone. Its production is periodicall in
surplus or in shortage, in the former case, farmer income is
reduced sharply, since its price fall down. But welsh onion has
not used in the other field. Also, it has to be not investigated
functionality characteristic and immunity. Therefore, this study
was conducted to investigated the characteristic, functionality
and development of beverages commercial product of Welsh

onion

3. Content and Scopes

Research content and scope were summarized as follow

Year Contents Scope

- Analysis of Welsh onion

components and sensory evaluation.

- Fermentation and heating condition

« Functional characteristic of extracts

- Utilization by residue of Welsh
onion

Characteristic
2002 | and functionality
of Welsh onion

- Investigate of yield by extraction

condition
Development of | - Phsiologycal characteristic of welsh
2003 Welsh onion onion extract. . _
product » Development of welsh onion drink

as food material |product.
- Functionality test (in vivo test) of
welsh onion extracts.




3. Result

Welsh onion extracts were tested for their physiological
activity such as cancer prevented activity, angiotensin
converting enzyme inhibitory and immunity.

The result of the physiological activity of the components of
allium sp. Organosulfur components in allium of welsh onion
extracts have cancer preventive activity in chemically induced
animal cancer model . They also have inhibitory effects on
proliferation of cancer cells in vitro. Allium sp. have lipid-and
cholesterol lowering effect, and platelet aggregation inhibitory
activity that help the prevention of cardiovascular diseases. And
welsh onion extract contained sulfur compounds, especially
allicine have antimicrobial activities against gram negative,
positive bacterial and fungi.

To develop beverages from welsh onion extract, it is necessary
to deodorize the specific flavour of onion. Cut onion were
auto—claving at 120C for 30min, and then 12kinds of additives
were mixing and storage over nigh , next procedure were same
as commercial beverage product.

Moreover, Allium extracted by welsh onion showed reducing
effects on the hypertensin related including cognition. therefore
allium compounds and extracts of welsh onion have significant
importance in food industry as both biologically active

substance, ingredients and savory
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M2 & Zde 7= sg
O &= wvhs, &9, FF53 2ol WEH Allium £ &t &
2 & 2 Allium  fistulosom ©)3l 553 g2 Z+F &

NER o] &5 9+

O 5o AEL allyl33} %, vitaminet, allylAdl 3% 3 cellulose,

protopectin, fructan & THEd ¥ 19 thFst Aol EA s

O st e BARA k@ 27, FE, 19, 14, 29
Z, AAE A T 5ol Felgg3t olgHo] JFHo 9
Wirey me tosh) she] mine] Be Bebgeln AwAal
Arg Aol Flol Aol fg (rhed Fui alylHFEe FHo

O =99 4% 3 7Fgol Wzt 53= A9 e ey 3
Z%9] PGl,-cAMP pathwayEs wi7/lZ 3}o] ratol] oA (4
3124 2 antithrombotic activity® YEMW I Asp. flavuss &
aflatoxin A 3 ol¢ ZrF Aol tigh dtdo] B ¥ nt
A3 I+eo] nondialyzable extract”’} U937 human leukemia cell®]

%718t macrophage®] A4S FEFORA WY FY

O AAE T A=A &3 5l gite] FFe] s 2009 &5
7vel 0-30% 7HE FE $ ACEZ2A dAg7 AA F9%5
(EDA(%))& =A%l Hd 90% ©]d2] ACE(angiotensin
converting enzyme) A=} HAA Foss vEhleo] 3 H 9t

Wk YA A5 RARA 0§ E Ao B,
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H 3 & A = 8 & &}

o dish, 3 4R A FELE ALE RePE 52 0y
OB B(FRF) Fe MELEES)e 47 nee s ded

2
©w Centricone(Amiconjit)<& ©]-&3ke] ZA=FHMW) 10,000& cut
off range= 3} AEA EE I AEA wEFoE Yol A
of solstdtt. gt om viuel Hup Zhzhe] dia] &5 7Fal] 100
TAlA 60 &< F=3+9oH
3w, AR, AARE A ZEs 100TC Al A 3023 FEoF T sk

35 100CoA & 7FekA &ar v oA EAIZ fry fanolA 103

ZF roasting¥t § 379 A== 4F FEslon AHRESHe e
=2 olg A¥ % AFS 10-40% HEE 7hEar Ao Al 244 7F
WA & AA AzZZ 4 FEIGH. T3 Fa A Uy I

of A=A F} uhs Mg FAY FEEEY AT
ol By, =AY Leu mesenteroides, Lac. brevis,
Lac. plantarum 3% AAATE A ARG 1-3% 295 %
2 249 23 dol ds 4

=
A7RA pH, ARAE, 57

o
=
o
fr
2
o\
rot
o
}—A
o
(@)
=
>,
2
o

, EX S5 ZABIEA AEE AFH
il EEle FEES AT nEAe} AREAE=
YMC—lO(MiliporeA}) Centriprep—,% o].g_-g;}oq 3000 x goﬂ /\1 305 7F

A4 Eelatel B e AP Fre 54 dxed Ao

=
getgrh. Yme RHAEI At dme FoAA A7

= =



molecular cut offE 2l A3k

T GFES evaporator’dol A 3 A
0 ve 4 dxste] A3l o &8kt
Aol olgd Z+ Ao FE=C dI BT JdM=
H7bs 7t 4 oA vl Frhakdtt

2. 4% AEEY 2 #5387

7F AR

&

W opH % AbEe] 54

pHE OrionAFe] pH meter® =43t oM 2%+
st wj7h=] 4n]E = 01N NaOHE

E[:O i] =
o = h q
ESPN

(%) =axfxF x10 x mL/g,

© 0.IN NaOH®| AH]=F

f : 0.1 N NaOH¥¢] factor
F : 0.1 N NaOH¢] 1mLel Adsl= #F714F A4

. fu g8

GC/massHo =z H

2}, SDS-PAGE

Laemmli®] ®H

vt EDA &4 A&

FZE 02mlo W& 04umol DPPH &<

# 0.8ml, 01M
phosphate buffer(pH 6.5) 2ml¢} 99.9% o &-&S 7hste] 10x7F
Egstack.



3. LE} ALY ANIALHE

7} ACE SAI&A e =4

o
o
2
B
>
b

t} o] 7]l ethyl acetate 3ml& 7}ste] 59 2ml
E FHd ks dx=A F FHST 3mlel &A1 228nmel

M FREE FAst] ofdie Aol wel ACE As) &5 Adtst

ACE &7 A4 (%)=(1-A/B) x100

bl
1

(A: A5 H7F O.D. B4 27+ 0.D)

% Homogenizing 3+ tS o33t 100T
b Ae = gA] offsta oA 3mlE A AR o
E

=)

20-30C% =HH g8l Yol 10-15&1r b83t Az v
Ao g2 Xy dl#AdE HUgFAHZIAITC Inc., Woodland Hills,
California)& ©]&3te] 543t At 7oA F57]84E 33

e Zgsec



4. AL NILH

7F AlEZF

Az wfF Aol o] &8 A EF(cell lines)= tha3 #Zth =,
RAW264.7(monocyte; macrophage, mouse)< 3t A|¥XF 230
A, J774A.1(monocyte; macrophage, mouse) % U-937(lymphoma;
monocyte-like, human)& ATCCEZHE EoFwko}l A3t}

L A ]G
A E A AFEE BiA=  DMEM(Dulbecco’s modified
Eagle’s medium, Gibco)& AF&3stch wiY Febx=z, 99,

microplate(96-well) 52 " H AFEL o] &3t ow, ujdH
5 A7 TFEL autoclaveol A 121TC, 15 lboﬂfﬂ 1587 71 #
ek & ARSI T wiAE= 33 SRR 8383 F sterilized

filter(0.22 um pore size)= o] Fsto] E3d ot 10% fetal bovine
serum¥ 1% streptomycin-penicillines % 7}éto] o] &3t o,
AEZ Az Z A s gA 37CE FASHHA AFESF T

Mo 5| Wit anchorage-dependentdt Al E= vjoF Z e}~
A vpetol] confluentdtAl LS wf F2E AlZE EElste] ol &
3} 3L, anchorage-independentdt A3 <] 74-¢- w]A] o] confluentd}t
A BFEUS W assayol] ©]&3tgth. DMEMe] &7 wjok =z}
239 MEE 27 37T, 5% COE FA3FH A CO- incubator®l]
A1 st Anchorage-dependentdt Al ¥+ WX E A A3
trypsin-EDTA(0.05% trypsin, 0.53 mM EDTA - 4Na)E 37Tl A
w1 Atk olE MEE 8 $F, 1,000 rpmell A 5%t
AAEE S the AR NS AAs L g wiAE go] daEdst

= e 3 WHESTh oAl Aozl AlEE Aol EAEAI
T AAT MEFR B ARSI ME= freezing S HIAE

A 7F8ke] liquid nitrogen tankel] H.¥ 3 AL8 A dol ) %3to] uj
AT

u:

O



t}. In vitro AX A X ZA

(1) vk A4F EH|

olr

96-well plate] w922 Safje] AXME JT74A.1S 2 x 10°/well
2 FAste] 21 o] w di A3 AEE HIbste] CO;
incubatorell A 37CE FAIHHA] wiFat Aot vl 124135 LPS
g FH7tstel AXAEZE S48 A7),
Hsbo] WA WA H nitrite F%EZ microplate assay©l 94'3]1 =
Atk =, WA N 50 w o aliquotsES FHEe] e g9
Griess A 9F(1%  sulfanilamide/0.1% naphthylethylene diamine
dihydrochloride in 2.5% HiPO,»< i1, A2o]A 103+ ¥H-8-4]
Attt 219 v ELISA reader(Molecular Device, USA)Z 550 nm
NMel FFEE FAHSYu Nitrite?] ETEZZE sodium

nitrite & Ab-&3sto] vjFdo] =4 nitrite®] F& A FsHA

ﬂlﬂl

ORI DEE RS

(2) ¥4 AT BH)E

Azl og  AAMES &8t markerZ  nitro  blue
tetrazolium(NBT) #5S& ZAFsEAH o] WS AEIW= F
¥ o] NBT MA7h Ao Al A4kEl Ogoll ofsto] gl = o]
Bo =X e A formazanl® H I o5 &3t H] A
A e Aotk S, A=A d3E AEU-937)9F o
sEo Hu o3 ARE H7Fste] CO: incubatorel Al 37CE
FA A 4847 wiFatlth. 1w e AEFE 5 x 107/ well
2 ZA-sto ¥a 200 e NBT AleFa PMAGO ng/mhE 3 7F
g The 37CelA 243 &<k wdeddt. 19 te A4
formazan< dimethyl sulfoxide® £3&3ta2 550 nmeol Aol &%

= SA4eauth

~



(3) Cytokine?] A=Al W

(7h) IL-1a®] #4]
IL-1la+= biotinylated antibodyE anti-mouse IL-la antibody”}
coating®l stripwell plateo] 50 w0 7}atal 50 plo] FFE2A 3}
ANEE HA7sttt o], EFEd2 s21dx9 Ecoli i Az
& mouse IL-1aE A& o] & HjFol] oA 1000 pg/mL,
250 pg/mL, 625 pg/mL, 156 pg/mL, Opg/mL%= 3] 3te] AlE-&f
R A g JT74AL AEE Ao mE g FA NS AR&st
Atk F2olA plateg 2A1ZF &b WA ste] WHEA]F]AL wash
buffer = 3 o] 4 plate= A 2 &L 400K 3] A &t
streptoavidin-HRPZ 100 % 30%7+ WX 38tk thA] wash
buffer® 3%°]% plates AHsta TMB71d buffers z47+e]
welloll 100 w2 7Fstar Ao A 302 WAl % "3 A A5 100
WA 7reke]l WES-S A XAl Z T Micro plate leader® 450 nmoll
A FEFEE FAS FER foE RFEaAS st o2 R
x

B 37180 93te] IL-1a9 FEZE A=38).

(1) TNFag] #4
TNF a= 25 Aol IL-1a8 459 Lt kA ol A
¥75Ed (E coli ¥ AFEF mouse TNFO)I AEE
anti-mouse TNF a antibody”} coating® stripwell plateo] 50 gl
2 7}8}al biotinylated antibodyE 50 pl# 7FeE FETE A4S &
& A3 LPSE Ad A5 4-¢rt 108 gAste] 43S A

A5}

ka9



7} A s
dste AAdE 28 9A4e TASAS duE R, BE
9 E712 Helstel wrlon, 7 RejE BI()E Agdkel

= Al 3lEAA AMESAT g4Vt EEld AMgd &4
Viscozyme L (Novo Co., Denmark)< 3ttt

s FESAY. E2aREs FE2 ti 100gel  dis &4
(viscozyme, Novo. German) 0.2% % 7}stal S/F 4 300mLS H 7}
sto] 2A17F FoF 40C F>FZoA 150 rpme 2 7FEEE) Al
7k B9l FEHLES Whatman #22 7 of 33t I B 735}

g3kt

2
o

olr

6. % F=&9 7 4

o 0

7}. Total sugar (Phenol-sulfuric method)

i

3 FFL  glucoseE standard®  AFEEle]  HE-FAY
(Dubois et al, 1956)o.2 T3t =, Alm58&d 05mLol 5%
phenol €< 05mLS Y1 wwkstth 55 3HAakg 25mLS H7t
sbe]  aimbgk & Aol 2087 WA TR 490 nmolA

spectrophotometer< =74 gt}



U, dAx F294 48 (MTT assay)

4T 4ER AXE L} w22 0 d TIA B8
o] ol SNU-1 (st AlE)e @ZAEF Saoln B

ob Ab&etith. A Eu %S RPMI-1640 Hi~| 1 10% FBSE 7}
ato] et Zs Aol AT

MTT AW - S2AZE 96well plated] 1x10%cell A 1800 %
Fotil AlRE dAT=Gug/m) Azt 20uE H7E, SAET
o= S/FF 20uE H7Fstar 37C, 5% COs Incubatoroll 4] 72A] 7F
ekt wESE JAAAAAF(PBS) Smg/mLE Al xF
MTT(& NS ZF welld 200, DMSO 150p0#5F 3 ELISA reader
2 550nmel A F3% SAsAT o] FFE= MTT7F Al 9
gl formazan(blue)® #3l¥ &S YepH, waba Zb welld] &
Az Aol Bl g

Cytotoxity (%) = {1- (C-A -S-A)/ C-A} %100

C-A:gz79 F3%  S-A: AFY FI=

t}. A3 =A (DPPH radical scacenging effect)

FZ5 9 3a3A S Antioxidant effect manual (Blios method,
1958) %ol uhek 43
3 wrmE g

i

k]

stt}. =, Methanol® Z}7F2] samples €A

== 2E sampleg Y 4 mLS #H3I F 1

of ¢

mL DPPH (1,1-diphenyl-2-picrylhydrazyl methanol solution,
15x10°M)E #7183 Aeoa 3027 wxgth whx & 520

nmol A FFEE A T 2ESE DPPHE AT

gt

Antioxidant effect (%)= {1 - ( Sample / Control)} x 100



3 o] 831 (Activated partial thromboplastin time, APTT)

2.

oot

g Ne AHS Activated partial thromboplastin - time
(APTT, John D. 1982)A & we} stk APTT+= Tissue

Fa

off

extract® &3 %9 thromboplasting &+ , 4k x4}
of HA3 %o calcium ¥ citrated plasmaZ 433l, 1 clotting
times =43tE Ao ZHN, olu AHAF2l9 prothrombin FrE A
o] 80% ©o]A4fo] ook gttt = 500ule] Sodium citratel
el dY 45mLe] defS 42 §F 1500rpmell A 5E7 U4
glste] plasmas wElstt). 3 @A Z3 AIZF (APTT Test)+
ZF 100uldl Al&89 10ulEs Y3 ke & 37C 2420
1%7F 7b3kdt. o 7]l 100ul Acting #7Fgk & thA] 37C
7bdsted & 20mM CaCl; 100uLE 257 Al &aAITHS
A&t clotting time =4S Sysmex CA-540 (Sysmex Co.,

Japan)o. 2 A3} th

o ol
2o Mroox

3
i

A\

o gF 54 49

Aaat kel 95 F%82 Bt 9ol 4854k Cruded
vjohe] R9lW 22 S 55brixe} 10brixZ HES R0} Fit
2 AgHAY TR FFAENTATANA BProl e

i)
M
N
1o
of\

F o vl = Table 1.9 YeH AT



Table 1. Meadia of microorganisms

Microorganism Media
FEscherichia coli Nutrient
Salmonella typhimurium Nutrient
Vibrio pava Nutrient
Bacillus cereus Nutrient
Saccharomyces cerevisiae YM
Lacotobacillus plantarum MRS
Starphylococcus aureus Tryticasae soy
Listeria monocytogenes Brain heart inffusion
Aspergillus niger Potato dextrose
Neuconostoc mesenteroides MRS
Pseudomaonas aeruginasa Nutrient

7. % &89 Ax

9 gmel FARY B FFAe Paly un FFe) 9mw
AT oM, HEAY FEPPon: HE A5 FEW, §
} 2

7,5 AFAS FAROR e % LR AZ (1)

gste Aol olBAL AAT B lemdl A7 A
19 18 AZE A B AR dFstel 3 A5 (9

=
g 4= MgEs) FEAS A5, o] olE2d S Al

stk s A%l 100mst A 00mlE EFFch 3 5
3 AAY EHE FYol thate] RABEA RFS G
Sl AL 0015%, B AFE=T 003%, 4% 0015%, 3 W

FEHL Siuks 27171 98 FAs 0.25%, 2EE 1.0%,
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2RE Qe 9 F2EUe FHROD it B} $RE Az

oo bt 95 FEAG FARCE e} SR (V)

Wots FAete] 024 AAR U lemdl A% AA &
At}

oo kel 2~4uj o] Bol A s Wi 115~120C ol A
1~2A13F &<k 1.5~21kg/em’e] LFsll A FE3ke] 5 FE9&
AN, FE2AS qHste] olxdS AAG

3 F% 9 150ml% FAF 850mlE EFaA).

5 Fzoln AAse] EiEel FARE e o Fo ¥

7. AW Aol st A=

A Aol= AIN-dietE FFA7]= 278 P AE(rat chow)
E 7|E&Aol2 sttt A9 dFEFEE AlREE FRHEE6 6.8,
96 brix)2 WEAA wld 05ml¥ 74 FF9(oral tube feeding)3dth
Rtk AFEs Al T FAH) dHETOoRE SRl

< 540G YxTver g4

q
Q
=
@)
&
11k
o
>
o,
lo,
e
ri":
O_n.,
Mo
rlo
—
Q
=5
D
UV
B
\1
mL
:L

< A1t A, 24.22+0.36g)€  vH-22(Balb/c
mouse)E 1207 T3] FEldTFEe FEAFAAA 3Yt A
SAIZ & dHow Aea F 250k A wjA]ste] 1077 A E
T, 29 F7]= 12hr (08:00~20:00)2.
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Table 3. Proximate analysis of control diets (Unit - %)

Values are mean+S.D.(n=3)

Ca P
(mg%)  (mg%)
10.76x 1496+ 21.21+ 1445+ 1.65% 0.84+
0.21 2.30 0.86 0.05 0.07 0.02

Moisture  Ash C.P E. E

Control
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Fig. 1. Processing of dried welsh onion product
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Fig. 2-1. GC/mass chromatogram for volatile flavor component

of Welsh onion
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Fig. 2-2. GC/mass chromatogram for volatile flavor component

of Welsh onion
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Table 5. GC/Mass analysis of Welsh onion MeOH extraction

Al B A 7
2,4-dimethyl-thiophene
5-methyl-2(3H)-furanone
2-methyl-2-vinyloxirane
o 2 2,3-dihydro-3,5-di-4H-pyran-4-one
FERE 5-hydroxy-2-furancarboxalaldehyde
2-methyl-butanal
methyl-alpha-D-pyranoside
1,2-benzenedicarboxylic acid
2-mercapto—butanol
1,2,5,6-tetrahydropyridine
qRE 4-methyl-2-pentene-one
2,3-dihydro-3,5-di-4H-pyran-4-one
5-hydroxy-2-furancarboxalaldehyde
2,4-dimethyl-thiophene
x5 2-(3-butynyloxy) tetrahydro-2H-pyran
Q_"ﬂ u 2,3-dihydro-3,5-di-4H-pyran-4-one
T 5-hydroxy-2-furancarboxalaldehyde
2-nitrobenzeneacetic acid
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Fig. 3. SDS-PAGE of Welsh onion extraction

: Coomasie brilliant blue staining(protein)

. PAS staining(carbohydrate)

: marker o}l F-H 29K, 45K, 66K, 97K, 116K, 205K
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Table 6. ACE inhibitory activity of Welsh onion(water and
MeOH extraction)

ACE Inhibitory

Activity (%)
Sl
water
MeOH
(LEA/A A

BA 61.16 (51/20) 64.57
BG 73.75 (35/28) 77.25
BW 68.90 (48/ 3) 37.41
BR 53.72 (18/20) 40.99
SA 84.12 (55/49) 57.29
SG 97.41 (48/ 1) 83.39
SW 78.48 (58/69) 58.94
SR 83.31 ( 7/13) 41.13

BA : s A4 BG : U3 ¥
% ¥

F 5 BW: U3 2% BR: 3 #3
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Table 7. ACE inhibitory activity of a part Welsh onion
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Table 8. ACE inhibitory activity of Welsh onion

fermentation
Treatment ACE inhibitory activity (%)

BAW 93.20
BF Control 2days 87.85
BF Control 7days 91.94
BF Control 10days 91.43
BF L.p. 2days 89.26
BF L.p. Tdays 80.02
BF L.p. 10days 92.11
BF L.m. 2days 90.95
BF L.m. Tdays 98.08
BF L.m. 10days 87.20
BF L.b. 2days 95.30
BF L.b. 7days 95.69
BF L.b. 10days 79.20

M1 2 3 45 6 7 8 9101112

T - =3 [+
L

.

Fig. 4. SDS-PAGE of Welsh onion fermentation
M : marker, o}2] 3 20K, 45K, 66K, 97K, 116K, 205K
lane 1-4 : tj& 2, 7, 10d L&
lane 5-7 : L.p. 2,7,10d W&
lane 8-10 : L.m 2,7,10d W&
3) In Vitro AEEAAANE 47
7+ it gl Eo thste] EDA(electron donating activity) 2
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Table 9. Blood pressure decreasing effect of Welsh
onion fermentation in SHR
Azl A =z Systosolic blood pressure(mmHg)
(1=3) |(g) 1Ed s Time (min)
30 60 120 180 240
A 303+3.5] 192.7+4.2 1205.0£2.3 |202.5£3.5(195.7£5.2 |199.7+45 |187.0+7.5
B 275+5.5] 169.0+£3.3 |180.0+5.0 |200.6+5.0 {170.0+4.3 |175.2+3.9 (160.6+6.4
C 313+2.7| 186.8+£8.6 |175.0+7.1 |200.1+4.6 {143.0+4.8|144.7+10.0{180.6+5.7
D 283+4.1| 182.0+7.0 |181.5+2.1 |{180.0£3.9 |153.0+£5.4|163.3+4.2 [174.8+5.5
A E FOlE, B HREAE, O gdFEE FolE, D GEE FEE 5T
4) HgH AaF
e AT HEAA 9 deFE23 34, iy, A%
= deFEEY AR B89 AF LPS #AaTek sl
of =9 o] Tl wet WA HAF BAFY Wt
iAoy A E8e 3% &5 g dAE HEhdth
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Fig. 6. Increasing of %34 ZAF at low molecular

weight of each Welsh onion fermentations
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Table 10. Reduction activity of NBT at welsh onion

NBT reduction

Sample Fraction  Conc.(ug/ml) O.D. in 550 nm
Control 0.291 + 0.023
1 0.272 + 0.008
Low 10 0.272 + 0.028
I 100 0.296 + 0.008
1 0.197 + 0.007
High 10 0.293 + 0.007
100 0.252 + 0.011
1 0.245 + 0.005
Low 10 0.232 + 0.017
I 100 0.231 + 0.018
1 0.243 + 0.010
High 10 0.318 + 0.027
100 0.207 + 0.032
1 0.202 + 0.004
Low 10 0.248 + 0.012
I 100 0.280 + 0.012
1 0.282 + 0.024
High 10 0.317 + 0.015
100 0.286 + 0.014
1 0.279 + 0.008
Low 10 0.235 + 0.004
v 100 0.315 + 0.006
1 0.263 + 0.014
High 10 0.286 + 0.014
100 0.259 + 0.008




Table 11. Reduction of NBT at kinds of Welsh onion

fermentations
NBT reduction
Sample Fraction  Conc.(pg/ml) O.D. in 550 nm
Control 0.230 + 0.034
1 0.207 = 0.035
Low 10 0.188 = 0.007
I 100 0.184 + 0.004
1 0.211 + 0.005
High 10 0.180 + 0.012
100 0.208 = 0.004
1 0.189 + 0.010
Low 10 0.174 = 0.012
1 100 0.208 + 0.012
1 0.210 = 0.007
High 10 0.211 + 0.013
100 0.216 = 0.008
1 0.239 = 0.009
Low 10 0.271 = 0.007
100 0.244 + 0.010
1 1 0.223 + 0.004
High 10 0.218 = 0.006
100 0.272 = 0.007
1 0.199 = 0.003
Low 10 0.229 = 0.008
v 100 0.229 = 0.006
1 0.235 = 0.009
High 10 0.229 + 0.012
100 0.230 = 0.027

I:oig HEE-1, II: o 2EE-2 I : e HFgE-1, IV : g
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Welsh onion

(Root, Body, Leaf)

Pulverization with

homogenizer
Alchol Water Enzyme
extraction extraction hydrolysate
(80°C, 90min) (100°C, 90min) (50C, 90min and 24hr )
Filtrate

(Whatman #4)

Brix

Reduction and

total sugar

Fig. 7. Flow chart of Allium fistulosum L. extraction processing



Table 12. Brix, Reduction sugar and total sugar of welsh

onion by various extraction methods.

Brix Reduction sugar  Total sugar
Sample (%) (mg/mL) (mg/mL)
Guri Kimhae Guri Kimhae Guri Kimhae
G 1.7 1.3 4.59 2.37 1.27 1.28
Water W 2.8 1.7 7.39 459 1.59 1.27
R 1.3 2.8 2.37 7.39 1.28 1.59

G 144 13.0 8.47 341 1.29 1.18
Ethanol W 163 144 8.87 847 1.46 1.29
R 130 16.3 3.41 8.37 1.18 1.46

G 2.5 1.7 10.92 5.35 1.37 1.18

Viscomme o4 95 1050 1092 156 1.32
(90 min)

R 1.7 2.4 5.35 10.59 1.18 1.56

G 2.5 2.0 10.22 7.16 1.33 1.34

Viscozyme W 29 25 1358 10.22 1.76 1.33
(24 hr) ’ ' | | | |

R 2.0 2.9 7.16 13.58 1.34 1.76
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Table 13.&¢ 243 A4 tots Rodz iro] guEs
5@ AelTe ACEAS) EnhE vherdl Aelth zztel Aol
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Table 13. ACE inhibitory activity of each solvent extraction

dervied from a part of welsh onion

1Cso
Sample (mg/ml)
Guri Kimhae
Root 3.45 1.15
Wat
aet Body 7.46 3.82
extraction
Leaf 1.96 0.65
Root 1.33 0.83
Alchol
. Body 2.56 2.29
extraction
Leaf 2.22 1.29
Root 1.76 0.55
E
nevme Body 3.40 1.27
hydrolysate
Leaf 2.29 0.77

Ta bR EY By R = FEEY FE FSOlA L
1.96 mg/mLe] ICss YWEIAT Wt & FEZE] 5359
M= 746 mg/mLE Yt A9 T 7HE v ACE

= Yehdlidde Aeiak diake] He] Fee
055 mg/mLe| sX=olA IChes HEWdH. = F=E9 F& F
B3 FE FEO gAaUEH-9o A 0.65 mg/mLet 0.77 mg/mL2]
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L
FO‘I
B
N
-
i
:OL_‘,
i
o



mg/mLE YElYo] Ag+ F 714 w2 ACE Adlads YeR
Ak T2 AF digket e A digged 3 RE e 2R
ARl T b e ACEAE] 235 Yelddeh mhe] &)

E= FHE FE0AM ACE AslasolAs ezt ey v
2E B9 ACE AslasS deilen, st A= &
M 53] peptide Aol ACE oAl &Adel o] #ojata S
Ao wm difwo] olelgt AalasSs WHEll= peptides 18 2
27t & Aol

Table 14. Anticancer effect of each solvent extraction derived from a

part of welsh onion

1Cso
Sample (mg/ml)
Guri Kimhae
Root 14.21 12.34
Wat
aet Body 8.22 6.87
extraction
Leaf 14.94 13.02
Root 19.40 28.32
Alchol
. Body 16.26 15.35
extraction
Leaf 21.82 20.90
Root 17.27 15.63
Enzyme Bod 10.21 7.06
o} . .
hydrolysate Y
Leaf 18.09 14.90

BE F9EE o] &R FE AT dAE F4Y
Al ZE Table 14.01 Yepi At z2H2be] A ollA HAxE F
A4 g3E el o, hAxE 4 gAldd 2 &3 YE
Wz Xk it dgte] & FEFE F 99 3§94 ICx
o] 822 mg/mL=Z 7} =& dAME F UERSITE &

= &g
& he BElEY AREN B FEE P FRA 10213
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Table 15. Antioxidant effect of each solvent extraction dervied from a

part of welsh onion

1Cso
Sample (mg/ml)
Guri Kimhae
Root 2.91 1.13
Wat
N e.r Body 6.58 5.13
extraction
Leaf 3.28 1.84
Root 2.09 1.04
Alchol
o Body 3.98 3.26
extraction
Leaf 3.25 1.17
Root 2.18 151
Enzyme
Bod 4.06 3.46
hydrolysate o
Leaf 2.44 1.53
ste] w98 &) F& Aetel U5 Ao Table 159 U
Bt mE g AT F she] e RedA Funs g}
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Table 16. APTT test effect of each solvent extraction dervied from a

part of welsh onion

APTT
Conc
Sample (me/ml) (sec)
Mg/, Guri  Kimhae
Root 0.63 36.1 30.4
Water
. Body 0.63 27.3 27.2
extraction
Leaf 0.63 190 < 42.2
Root 0.63 27.4 30.2
Alchol
. Body 0.63 28.6 31.3
extraction
Leaf 0.63 190 < 45.2
Root 0.63 28.2 29.8
Enzyme
Bod 0.63 31.6 30.7
hydrolysate o
Leaf 0.63 190 < 39.3
Control 28.1
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Table 17. Reduction sugar and total sugar of each molecular weight

fraction derived from Welsh onion water extration.

Molecular Reduction Total )
weight Volume sugar sugar Yield
[¢)
(dalton) (ml.) (mg/mL)  (mg/mL) o)
Root 100,000 > 50.00 2.39 119.67  10.30
10,000 - 100,000  42.50 1.76 74.75 6.44
3,000 - 10,000 45.00 0.02 0.78 0.07
3,000 < 300.00 3.22 966.12  83.19
Body 100,000 > 55.00 2.07 113.99 6.00
10,000 - 100,000  54.00 0.03 1.44 0.08
3,000 - 10,000 42.50 1.50 63.69 3.35
3,000 < 300.00 5.74 1,721.15  90.57
Leaf 100,000 > 35.00 2.38 83.29 7.23
10,000 - 100,000  42.50 2.43 103.48 8.99
3,000 - 10,000 40.00 1.63 65.23 5.66
3,000 < 300.00 3.00 89941  78.11
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Table 18. ACE inhibitory activity of each molecular weight

fraction derived from Welsh onion water extration.

Molecular

. IC =0
Sample weight (me/mL)
mg/m
(dalton) &
100,000 > 6.42
10,000 - 100,000 12.99
Root
3,000 - 10,000 6.19
3,000 < 2.40
100,000 > 15.52
10,000 - 100,000 8.30
Body
3,000 - 10,000 0.82
3,000 < 8.42
100,000 > 6.71
10,000 - 100,000 0.79
Leaf
3,000 - 10,000 0.26
3,000 < 1.70

Table 19 3 79 &2z HAlE F2A4 235 yed
Aoltt, 1 FeARE AME FAGA ai= 3 F7]oA] A7HA
9 T 3 =71 A AL =4 vEewew 9 mE3 9 B
geow = vErst 3 e 3,000-10,00091 4 0.15 mg/mL
2 g e QAL A4 B3E nygon, 3 Z7)9 3 B
2]9] 10,000-100,000% & oA 0.249} 0.26 mg/mLe] o= =&
A Z23E et 3 #ele] 30000]8H] oA
1591 mg/mLE 714 & AFZdAEZdE g, 3 2%
3,000-10,000+- %] 2 3,0000]3Fe] &l A 8629 425 mg/mL=
= & YA 2HE JErAT 3 9o EAFHEE B B
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Table 19. Anticancer effect activity of each molecular weight

fraction derived from Welsh onion water extration.
Molecular
Sample weight 1€ 5
(dalton) (mg/mL)
100,000 > 0.30
10,000 - 100,000 0.26
Root
3,000 - 10,000 0.15
3,000 < 15.91
100,000 > 2.37
Body 10,000 - 100,000 0.52
3,000 - 10,000 8.62
3,000 < 4.25
Leaf 100,000 > 2.27
10,000 - 100,000 0.24
3,000 - 10,000 0.85
1.23

3,000 <




Table 20. Antioxidant effect of each molecular weight fraction derived

from Welsh onion water extration.

Molecular

Sampl ight 1€ 50
ample weig
( L)
(dalton) mg/m
100,000 > 0.42
10,000 - 100,000 0.27
Root

3,000 - 10,000 0.24
3,000 < 0.11
100,000 > .44
Body 10,000 - 100,000 0.31
3,000 - 10,000 0.50
3,000 < 0.49
Leaf 100,000 > 1.11
10,000 - 100,000 0.56
3,000 - 10,000 0.04
3,000 < 0.46

o 59 #xEd kst &¥= Table 2091 YERWIT 2E
AETA dibdor w2 43t avE deia 2 5 9
=7] 3,000-10,000 #=lA 0.04 mg/mLE W& T 7V F& &
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g = 10,000-100,000 &&elA 0.11, 024 % 027 mg/mLe +2
2 2 @3 a9E vehddo wbeel 3 5F 2 100,000 ©f
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< kst a3E vERATh 3t =719 100,0000] A = ICs
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Table 21. APTT of each molecular weight fraction derived from

Welsh onion water extration.

Molecular
. Conc. APTT
Sample weight
(mg/mL) (sec)
(dalton)
Root 100,000 > 0.63 405
10,000 - 100,000 0.63 36.5
3,000 - 10,000 0.63 36.1
3,000 < 0.63 61.2
Body 100,000 > 0.63 324
10,000 - 100,000 0.63 29.7
3,000 - 10,000 0.63 32.8
3,000 < 0.63 31.8
Leaf 100,000 > 0.63 349
10,000 - 100,000 0.63 315
3,000 - 10,000 0.63 40.8
3,000 < 0.63 190 >
Control 28.9
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Escherichia coli, Salmonella typhimurium, Vibrio pava, Bacillus

cereus, Pseudomaonas aeruginasa X Listeria monocytogenes = 11%
o st & EAS EASE Wl o] F Pseudomaonas aeruginasa<t

Listeria monocytogenes®| 3t 31 EX o] AdA AL (fig.8 .)

< Pseudomaonas aeruginasa> <Necconostoc mesenterodies>

< Listeria monocytogenes>

Fig. 8. Antimicrobial activity of welsh onion extracts
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FAMEK  RiRe® WA wbg-zo A 3 (Allium
fistulosum L)°] &FZFEo] np9-29 A5 2olidF e w
A= g7FS Table 229 2T} A|FNA AT 2366~24.52g0 =
Aol 7k gl L, NEFTRATES WaFEET AT (36bx)e] 32.79g
o7 o ubd AdGFEA H(daily gain)S Aol 1.04go 2 UthE

i C, DY "Hi ZA% 0.15~0.29g0l Hla] =% A1 F 7
e ATWEE Fig. 99 2o AFuza(D)o] dHsA =
Avtol 7hd wre Zow uuyth i, AoldH TS 465~
5.36go 2 C(9.6bx)e] 7Fd wekal dlZ(control)e] 7Hd =9

o o

Table 22. Effects of Allium fistulosum L. extracts on growth

rate and diet intake in Balb/c mice (Mean*SD)
Group Initial wt. Final wt. Gain wt.  Diet intake
(n=25) (8) (8) (g/day) (g/day)

A 24.10+1.56™ 32.79+3.91™ 1.04£0.46™  5.14+1.01™
B 23.66+2.04  36.09+3.73 0.29+0.20 5.08+0.44
C 24.52+221  35.63+2.58 0.15+0.17 4.65+0.44
D 24.32+1.52  35.54+3.26 0.27+0.17 4.81+0.30
Control 24.52+1.33 37.45%4.42 0.60+0.31 5.36+0.36

TAAF 1 3/3154 A

ns, not significant



A: SRBC suspension

B: Blood-gathering



C: Ddissection

D: DTH, AGG and HIS test)
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b Bl A 459 A= Za% controle] 0.63go 2 7}
2 =oka Dol 048go. = 7]‘ A w2 dvhH 7R = Dol 0.62¢g

o
32

Table 23. Organ weight of mice fed orally Allium fistulosum

L. extracts (Unit : g)
Organ . .
C Liver Kidney
roup
A 4wk 2.11+0.18™ 0.55+0.12"°
7 2.03+0.13° 0.52+0.04°
4 2.10+0.41 0.58+0.06
B
7 2.46+0.48° 0.58+0.06?
4 2.12+0.31 0.59+0.03
C b b
7 1.77+£0.21 0.52+0.07
4 1.82£0.16 0.48+0.13
D b b
7 1.90+0.33 0.62+0.15
4 2.22+0.43 0.63£0.09
Cont. b b
7 1.90+0.20 0.61+0.06

Values are mean*=S.D(n=5).
FU3 FA= 5% FFolA BAAH R FoAdol §le(P<0.05)

ns, not significant

A, APINAFUF vs TF) WS BIETA R ASE Table
245k 2Tk 4F9] MFRIAE AGER Aolsk Afla, T R
% Z



Aol 0.27~048gel Wl =kl Ml %I(Spleen index) & ]

3 45 = Abol7h gl AL, TFelE AlE Tz AR Aol 7t 2
A THP<0.05). “JUrZZ % A¢ Bat H Ciloﬂ/ﬂ *—7}0}MJ—,
25 Bro] HgASE 45 Ha) 7FoE 20% AR F7hE u

T2 0.08~0.12g°] Hl&l FolsiAl Edka, 7= Citol 0.13gL
2 dxzael & FolstAl = ATHP<0.05).  KfEfRE(thymus
index)«= AE 459 77 AP FAAQA Aol7E UM
(P<0.05). loFEEw5 Catol 45 Hl&] 75 286% S 7+t
WA ASF Batel A= Z47F 699, 25.7% 7t

Table 24. Lymphatic organ weight and its index of mice fed

orally Allium fistulosum L. extracts (Unit : g)
Organ Spleen Thymus
Spleen Thymus
Group index index
A 4wk 0.32+0.13™  1.19+046™ 0.22+0.15°  0.83+0.54"
7 0.44+0.10™  1.25+0.34*® 0.09+0.05° 0.25+0.15"
4 048+021  147+057 012+0.04°> 035+0.11°
B
7 0.63+0.23*  1.76+0.75° 0.10+0.03*®  0.26+0.07*"
4 048+0.13 1264036  011+0.01°  0.28+0.04°
C
7 048+0.18® 1.30+050® 013+0.05°  0.36+0.14
4 0.39+0.09  1.08+0.26  0.08+0.04®  0.23+0.10°
D
7 0.31+0.06™  0.89+0.23° 0.08+0.02®  0.22+0.07°°
4 037+0.16  1.44+056  0.09+0.03°  0.34+0.16°
Cont. b b b
7 0.27+0.08°  0.71+0.26°  0.06+0.04 0.14+0.09

*Values are mean=S.D(n=5).



T EAE 5% Tl TAALRE Fefde]l gl (P<0.05)

ns, not significant

3) EEWRERE AAHDTH test)

Alg & 479 SRBCH- < hind limb left footpadel 33}
Abste]l S of7| A7l & DTHAAF A3 Table 259 #th W
Aol OAlIZke] JEHEffIR K IE 2> Aet Bt C&F Durzte] &4
A1l #Fol7F AR (P<0.05) 3AFL] WH-S-Fk(footpad thickness)
2ol 7F AN e o] whgFhs B O m 2447k 48AI7HE] WhE-gk
< WAR #A2dFes A C, Bad} Dol WszatAl vEt
Skeh 2441708 WS-k tiuFEES Caol 7HE Edal Dol
7hd Wk =d(P<0.05), BT Dol Awtdk Catoll vls] wkE-3te]
a7 9 o=kl 48417k WSk BAIFQ Aole UL, B
T3 Dol A tha RS Wb AT Catoll Al Akl A A
Al LHERiRES-EEe] WdEA= A, B, C, ol A
3.075+0.068mm, 3.210+0.167 mm, 3.215+0.094mm, 3.114+0.159mm
o 2 B (6.8bx)¥ CiH(9.6bx)e] 7FE =9%ar, AH(3.6bx)3} D]

7 e ekt

—

rlo

7_|L

r—u
A3

Table 25. DTH reaction to SRBC of mice after 4 week fed
Footpad thickness(mm, hr)

Group
0 3 24 48
A 2.723+0.150* 3.153+0.305™ 3.044+0.201°" 3.028+0.229™
B 2.677+0.123" 3.402+0.252 3.104+0.181%° 3.124%0.191
C 2.546+0.157° 3.315£0.291 3.202+0.277* 3.128+0.279

D 2521+0.118% 3.277+0.282 2.959+0.189° 3.107+0.226
Values are mean*S.D(n=10).
U3 EAE 5%FEFd A BAAHCR ool f1S(P<0.05)




ns, not significant

A3 779 SRBCH < hind limb left footpadel I]3}5A}
st WS of7|A1Z1 & DTHHAAF ZA3+= Table 267 #ZtTh WY

5% C°] 3503mm=E AP35 7 =hon(P<0.05) 3417t
of s RE AFTA B 9% ol sk, 48413k

AAQ LIRS gkl H A
3.3524£0.313 mm, 3.281+0.309mm, 3.481+0.394mm, 3.402+0.392mm
o2 Ca(96bx)e] 7HE =kaL, Ba(6.8bx)e] 7HE Wkt

Table 26. DTH reaction to SRBC of mice after 7 week fed

orally Allium fistulosum L. extracts

Footpad thickness(mm, hr)

Group
0 3 24 48
A 2.787+0.214™ 3.653£0.317" 3.316+0.227° 3.027+0.292"
B 2.754+0.093  3.615+0.305 3.224+0.110° 3.004+0.194
C 2.647+0.167  3.864+0.277 3.503+0.179°  3.076+0.231

D 2.658+0.162  3.779+0.237 3.429+0.174™  2.997+0.274

Values are mean+S.D(n=10).
FU3 FAE 5% Tl A BAH R Fodol §le(P<0.05)

ns, not significant

Alg 2 1057 SRBCH-9S hind limb left footpadel| 33}



Abste] S of7|AZl § DTHAAM A= Table 277 2tk W
Ao OAlke] EHEEIRKE & daFE==(A, B, O D
ZFol EAAS Zol7b Ao (P<0.05) ©]F ¢ wWHE-ZE(footpad
thickness)> #Fo] 7} §l1aL 3AI17Fe] WES-3hS AP o2 24473}
A8AI7Fe] WhE-ZhE FRl ek Al Ak 244178 whg- gk AT
of Hla| WdFEEFT A9} BT 82%, Co DI z+zt 11.3,
i o] WEEFkS Alg el Al 93~139%% B
AL, Catol Eokvh. AAAHQ JeHEERRE-S gk e WA=
A, B, C, DuollA 77} 3431£0.381lmm, 3.526+0.322mm,
3.542+0.474 mm, 3.480+0.480mmo %2 C+*(9.6bx)°] 7} =3, B
T (6.8bx) o] 7 skt

Table 27. DTH reaction to SRBC of mice after 10 week fed

orally Allium fistulosum L. extracts

Footpad thickness(mm, hr)

Group
0 3 24 48
A 2.773+0.108" 3.786+0.486™ 3.477+0.205" 3.029+0.227"
B 2.752+0.156" 3.846+0.263 3.531+0.197 3.202+0.205
C 2.764+0.102* 4.008+0.590 3.557+0.296 3.061+0.215
D 2.577+0.129° 3.994+0.231 3.403+0.210 3.043+0.470

Values are mean+S.D(n=10).
TS A= 5% T TN TAIASE Feoldol gla(P<0.05)

ns, not significant

4) FRMmBRFEERHE S (AGG test)

ARbAQl Wres #dsty]l fste] FHET ol o
AGGE FA3 2= Table 28¥ Zo] tuFE&a(A, B, O

w
2T DI FAH Hol7t AATHP<0.05). 455k 759 HdTF



Table 28. Antibody response to SRBC in mice fed Allium

fistulosum L. extracts

k4 34 fH (Logp)
Group 12}H45) 22H(75) 32} (10F) 42} (105F)
(1~5)* (6~10) (6"'~10) 1'~5)
A 4.6+1.14° 5.4+0.55 3.4+0.55° 3.4+0.167°
B 4.6+0.89° 5.8+0.45% 4.2+0.84° 3.8+0.50°
C 4.6+0.55° 5.8+0.45° 4.8+0.84° 4.3+0.96°
D 2.8+0.84° 2.8+0.45° 2.2+0.45° 2.0+0.71°

Values are mean=S.D(n=5).
* up-220] A HE

A TA= 5% el AR Fode] 15(P<0.05)
5 #ilBLEMEE 57 (PFC test)

GG e 759 10579 PFC 4243 Table 299 2%
o Algtztell FAA Aol7k AATHP<0.05). AF 71l et
A L AT E FAYAAERIE BAHoR FolaA 7
2 A2 (P<0.05), PFCO A EE Aldatel v 29&
wolx gty F, 739 PFC testdlAe HaF:EE% C3 BT

o FoletA EskHl, 1057 = 22 43S vehla Stk o]



ot Ade= Aol FU1e % AAW T-helper cell¥} B-cell?]
AagozA AAgHAo] HojHrh= F5(1987)9] Harel UXA

Table 29. PFC test to SRBC of mice fed orally Allium
fistulosum L. extracts (Unit : number of PFC/10° spleen cell)

Group
Week
A B C D Control
2388+  303.6+  333.8t 2668+ 85.4+
21.04° 65.78° 41.69° 43.46™ 15.01¢
10 92.6+ 108.2+ 120.2+ 90.8+ 83.4+

1345  16.63" 18.40° 19.73 16.80°

Values are meantS.D(n=5).
FU3 FAE 5% Tl A BAH R Fodol §le(P<0.05)

6) BIMEREG X ALHDIF test)

A 45, 77 2 1059 B B FaEud o] wmE g dE
S A3+ Table 30 2t} IfrhEk(neutrophils) = 7€
of tiate] AAE Woldhe MEIENS 2 W24
o] FEIREZANE (neutrophil-band cells)+= W3F&E%
Aol Hls] FAASE B, AP 75
M, AE 1050l = A Barel woletA #dthP<0.05). Al
old F= YaFEET(A, B, O0lA #kEXM IR 7
<=7t H’ji’, 538 Awel AlES7E . o iERGHE I
(neutrophil-segmented cell)= A& 4Fol+= Avd F thxT9]
o FEEFT B Cotoll vl SAASRE Wk, Ay 754 10
Foll= Zol7b Uk Al g 7]zte] dojd 5 Ba(6.8bx)¥ hx

g2 9
N o
= %

N o —ﬂ‘-H:l
EI rln
iIN]

off

5 oo
N
ol

O



ol A M Stk e tvE Alde e A EeE T
7hatdk. AEZW AHS 7P #8521 U A
(eosinophils)= Alg 459} 7ol Alga3E #Fol7F §1laL, 105
ol ‘?HZ:“TLL(D)O] FAAoR 7 Wokth(P<0.05). Al 7]7ke] Ao
ArE F dx2ad Ba(6.8bx) oA F7ketlaL, e FEECA
AT (36bx)>  Fa, Ci(96bx)>  Aol7F  AATE LBk
(Iymphocyte)= ®3bd, v, AFH, FH459] dazAolA vs
oAz F2 IgEIAE As=d AlY 459 = Bk Aol 7t
T BAY He Aow YEE(P<0.05), 759 105 = Algd
b Aol 7t gldthui g EEET(A, B, O Xgsle] BE AYT
2 AAH oz 2 a, Be ColA dut+7F g€kt HHEk
(monocytes)© Alg 45 = dHbd| = (control)o] A A o= 7}
2 woka Batel 7B AATHP<0.05). Al 7FelE zol7F 914
ow AlY 107+ d3FE2EF Bud 7 dlxzdo] FAHSR
kar Citol 7Hd AJATHP<0.05). Ald7|zte] ZojA4= diu

E% A% Bur2 S7kgh vk G257t Akl

iy

)

i
o
4ov

8) BFSARR HAHHIS test)

Wgel 2ARARNA A3 AAToNA white pulps] Z4 %715
e AT Rest pAKdoy FAAEG A 4
A A = Ho] W2 YehybA skth(Figs. 9-1, 9-2, 9-3).



Table 30. Differential white blood cell counts of mice after 4,

7, and 10weeks fed orally Allium fistulosum L. extracts (Unit :

%)
Cell Neutrophil
Type Eosinophil =~ Lymphocyte = Monocyte
Band Segment
Group
4wk 940% 13.0+ 0.60+ 74.20+ 3.20+
4.88° 3.54° 0.55™ 8.58° 1.92°
10.40+ 11.8+ 0.40+ 74.00+ 3.80+
A 7 N
3.78 4.60™ 0.55"™ 8.46™ 1.48"™
10.40+ 12.80+ 0.40+ 72.40+ 440+
10 713 11.6™ 0.55™ 18.04" 2.51%
4 1.80+ 6.00+ 0.40+ 89.80+ 2.00+
0.84° 0.71° 0.55 1.79° 0.71°
6.40+ 11.20+ 0.60+ 78.60+ 3.80+
B 7
2.07 2.86 0.89 5.41 1.30
10.00+ 16.40+ 0.60+ 67.40+ 6.20+
10 2747 10.4 0.89° 14.2 4.32°
4 3.25+ 9.75+ 0.25+ 83.25+ 3.50+
1.26™ 2.22% 0.50 427" 1.00°°
7.25+ 13.75+ 0.25+ 7450+ 450+
c 7
1.71 7.92 0.50 10.28 238
7.25+ 11.75+ 0.25+ 78.50+ 250+
10 990 1.71 0.50° 2.65 1.29°
4 6.00+ 12.5+ 0.25+ 77.25+ 4.00+
2.16% 1.29° 0.50 2.06™ 1.41°°
8.50+ 9.50+ 0.50+ 78.00+ 4,00+
D 7
5.20 3.42 1.00 5.72 216
6.00+ 11.20+ 1.00+ 77 40+ 5.40+
10 o35° 427 1.22° 7.20 4.34°
4 7.40+ 12.8+ 0.40+ 74.00+ 5.40+
2.70%° 438 0.55 7.58° 2.88°
9.60+ 13.40+ 0.80+ 70.00+ 7.00+
Cont 7
3.21 11.59 0.84 15.46 4.42
8.00+ 16.40+ 0.80+ 70.20+ 5.40+
10 374° 6.43 0.84™ 6.69 3.65




Fig. 9-1. The photograph of spleen in BALB/c mice. x100

A~D, Normal spleen at 4 and 10 weeks of experimental
groups.
E~F, Mild hyperplasia of white pulp at 7 week of experimental
groups.
G~H, Mild lymphocyte depletion of germinal center in spleen

at 7 week of experimental groups



Fig. 9-2. The photograph of blood and thymus in BALB/c
mice. x100
1~3, Normal blood at 7 and 10 weeks of experimental groups.

4~6, Normal thymus at 7 and 10 week of experimental groups.



Fig. 9-3. The photograph of liver in BALB/c mice. x100

1~4, Normal spleen at 7 and 10 weeks of experimental groups.

5~6, Normal kidney at 7 and 10 week of experimental groups.
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Fig. 10 China Allium fistulosum L.

Table 31. Total sugar contents of China and Korean's Allium

fistulosum L.

sugar

Total

Sample

(mg/mL)

1.91
2.16
141
2.23
1.58
1.51
1.66
1.89
142
0.94

CLW

CLE
CMW

CME
CSwW

CSE

JW

JE

BW

BE
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Aol

. ACE inhibitory activity of various solvent extraction from

& YEhe 2

0.94~2.23mg/mL

%
Table 32

&

sl

Inhibitory

ICso
(mg/mL)
1.34
0.23
0.99
0.23
1.02
0.20
0.82
0.71
0.60
0.12
2.56
1.32
3.28
6.73

ACE
R I I S

R84

T

Sample
CLW
CLE
CMW
CME
CSW
CSE
JE
BW
BE
JGWW
JGWE
JRW
JRE

ol A FE A
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China and Korea welsh onion
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T4 23 BF FEE, T 09 2E F2E Y T F U
F==0°] 020, 023 % 023 mg/mL®E #2> ACE Afa3E e
Uik ACE AsiEaol A F3shel Fud ot vasle o
arhA 2 el mel ergith et A we] A% 2EE)
BF FEEAANE AT FEEO Q5 FEE MG ¥ AW

Table 33. Anticancer effect of various solvent extraction from

China and Korea welsh onion

Anticancer effect

Sample 1Cs0
(mg/mL)
CLW 1.81
CLE 2.37
CMW 1.24
CME 1.84
CSW 1.22
CSE 8.62
JW 2.15
JE 1.69
BW 155
BE 1.88
JGWW 2.42
JGWE 164
JRW 161
JRE 1.16

o

Table 332 F=4b e} gt o) =589 &4 a5 4y
1.22mg/mLE 7% =
le=]

rlo

ali

FEEL 862mg/mLE
A a23E YR AT



Table 34. Antioxidant effect of various solvent extraction from

China and Korea welsh onion

Antioxidant  effect

Sample ICso
(mg/mL)
CLW 1.47
CLE 0.57
CMW 1.00
CME 0.68
CSW 1.34
CSE 0.40
JwW 1.18
JE 0.88
BW 0.46
BE 0.12
JGWW 1.09
JGWE 2.50
JRW 1.29
JRE 1.77

T3 steb St skl @Atk Z 3= Table 340 YERAL
O AE AT T B Fy &F FEFE0] 012mg/mLE 7
= e BHlow, 3o g T &Av 4F FEEH HAL E

==°] 0402 046 mg/mL=Z =4 YElsth wtHe| &
F FEEL 1.3mg/mLE 714 & Azl g3 U
Bl gAkst Eae e o4k 3kep dal 9he] G ol A
Z Aol= YEhuA &kt



Table 35. APTT test of various solvent extraction from China

and Korea welsh onion

Conc APTT test

Sample
(mg/mL) (sec)
CLW 0.63 32.5
CLE 0.63 29.3
CMW 0.63 44.3
CME 0.63 32.3
CSW 0.63 33.4
CSE 0.63 47.3
JW 0.63 31.9
JE 0.63 32.8
BW 0.63 41.7
BE 0.63 32.7
JGWW 0.63 29.2
JGWE 0.63 42.2
JRW 0.63 30.2
JRE 0.63 31.3

Table 35= T=4F deofk w4 9 FE5E9 & d48&a 53

Uebd Bt T34t A 4F FEES 473secE 7MY F
22IE Ul e S T3 A
FEEL 4439 41.7secs YERN O T}
BE vedde. =4k gl suliAh 3o FE g Zdke
T ATl dxzae 281secHhtt =2 N ga g5
W AT

o

o pol A

o

ACE Asl a3, A% Z44 53, 38 57 2 Faolg
3wl A Aol dQUAT, FIHTeL Fulak s A)EH B4
ol 2 2ol E vhERulA kgt
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Table 1. Treatment of Welsh onion for various extraction

Treatment
i NaFE 495&
water methanol 71 Roasting Ag =4 RE*
() (], A}, A7)
X:98 10-20:1 4-10:1 513 A3 A) 1:1:0.1:1 51 - 10-40% 5-30
AL AL A4 100T 100T 121 100T qL a4 10T
KAzt 24X] 7+ 2472 60& 30% 15% 10% 2472+ 2414 10 day
Bk | (0] (0] (o] o] (o] (o] (0] (o] o
FERE (0] o = = = = = =
qne (o) o - = - - - -
R E (0] (0] (o) (6] >3 = - = (o]
MW10,000 MW10,000 A3
: NE a2A NE 22X B4 ol & 3zt ol & A ztd Alztd 1,2,3%
Hl 2 N _ 2
JRER JAEA Aza 3% Nzrd & % e AT
FHAA EEAA 3F A3
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Table 2. Sensory evaluation of fermented green onion after 2 days

B con. B Lp B Lm B Lb S con S Lp S Lm S Lb
Attribute | Raw

1% | 2% | 3% | 1% | 2% | 3% [ 1% | 2% | 3% | 1% | 2% | 3% | 1% | 2% | 3% | 1% | 2% | 3% | 19 | 2% | 3% | 19 | 29 | 3%
Stim. odor 50 (30|30|27|26|25|23|27|25[24(25|25|22|/40(37(37|36|36(/32|38(38[35135(351/30
Stim. taste 50 | 25 |25 (2425|124 (24|24|24|23(24|23(22|36(34|30|34(|30/28[35[/33[30/32/30129
Flavor - 20 (20|30 25|25|35123|23|24|25|28|27|13|15|15|16|17|19|15/16/18|17!17] 19
Taste - 2312312512424 |27(24(25[28(25(26(|28|10|15|16|12|14|18|12|13|17]13]16] 18

Overall
- 201201252527 |30(23|25|30(27|27|32|15|17|17|17]18|19|17|17]19] 18 18119

accep.

Strong or good : 5 points, Weak or bad : 1 point
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Table 3. Sensory evaluation of fermented big green onion after 7 days

B con. BLp BLm BLb S con S Lp SLm S Lb

Attribute Raw
19 12% |3% | 1% | 2% [3%| 1% | 2% |3%| 1% | 2% |[3%| 1% | 2% |[3%]| 1% | 2% [3%| 1% | 2% [3%)]| 1% | 2% |3%
Stim.odor 50({15|15/13| 14 | 13 (11} 11 | 10 |10 1.0 | 1.0 |10]| L7 16 14| 16 | 16 |13] 14 | 14 [12]| 12 | 11 (10
Stim.taste 50(18(18|15| 17 | 1.7 |14| 18 | 1.7 (16| 17 | 16 |14| 26 25 |20 25 | 24 |18| 25 | 25 |1.7] 23 | 23 |15
Flavor -132(32(38| 33 | 34 |39 35| 37 |40| 36 | 38 |44| 26 26 |28 27 | 28 |29| 27 | 29 |30/ 28 | 28 |30
Taste -130(32(37| 31| 32 (38| 32| 32 |38| 33 | 34 |40| 22 22 24| 22 | 23 |25| 23 | 23 |28| 25 | 25 |29
Overall accep. - 131(32|35| 32| 30 (36| 33 | 35 (38| 35 | 36 [39]| 25 25 (28| 27 | 28 |30| 25 | 26 |28| 27 | 28 |32

Strong or good : 5 points,

Weak or bad : 1 point
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2. Ak M7l mE v TEAY

go] WHFHFFE T A8 4% HF  (Lactobacillus
bulgaricus (KFRI 425), Lactobacillus casei (KFRI 346),
Lactobacillus plantarum (KFRI 402), Lactococcus lactis (KFRI
419))e AFste] wE 7|7t & pHe A =E dopr skt (Fig.
1,2). pH¥ = L. bulgaricus H7F 19 4% 23 0dolA] 447t

=
A 23 Fdgou 1 % gastt 4%e deida, L

g 1094 OAl 2w 7Y L plantarum A7V 297}

Ae Fstg ot 1 Felt A% PasA, L lactis HATE



pH

—a— L. bulgaricus
—— L. casei
3.0 —&—L. plantarum
—- L. lactis
2.0
0 2 4 6 8 10 12

Fermentation period (days)

Fig. 1. Change of pH-value during fermentation period

of Welsh onion

0.6

—&— L. bulgaricus
—— L. casei
—&—L. plantarum
—>— L. lactis

Acidity (%)

0 2 4 6 8 10 12

Fermentation period (days)

Fig. 2. Change of acidity during fermentation period of

Welsh onion



2 1. blulgaricus, L. casei ¥ L. lacticst= @& Z7|%E 497

A F7rete] ALdA M =2 e dEhdla 2§ 2Evh Iy

"ol wheh FAashs 4FS vetiilen 2 1044 HAAA=

g
=

LERH AT L. plantarum-% AE 6AANA ke o] F-o TR
Nkl M= gaste] BE 109 Aol 145mg/mLel FHFFS
ERAIT ME V1% F MBS FY S uehd A4FTE
L. bulgaricus® W& 4974 838 mg/mLS UEW A, 714 &
=9 =2 L. plantarumiZl 2& 10€<] 1.66 mg/mLS e
At
10.0
—&— L. bulgaricus
—— L. casei
—&— L. plantarum
8.0 —— L. lactis

Total sugar (mg/ml)

0.0

Fermentation period (days)

Fig. 3. Change of total-sugar during the fermentation
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Table 1. Changes of Color (L value) during fermentation

period of Welsh onion.

Days

Microorganis

L. bulgaricus 94.76+0.13 95.53£0.50 95.00+0.16 95.89+0.46 95.38+0.17 94.41+0.05

L. casei 93.58+0.77 94.59+0.34 94.57+0.45 96.29+0.09 95.93£0.07 94.85+0.06

L. plantarum 94.18+0.09 93.77+0.51 92.69+0.25 95.57+0.64 95.61+0.08 94.95+0.01

L. lactis 94.64£0.26 94.01+0.70 95.20£0.01 94.94+0.09 93.97+0.46 94.73+0.01

Table 2. Changes of Color (a value) during fermentation

period of Welsh onion

Days

Microorganis

L. bulgaricus —0.35£0.03 -0.09+0.03 -0.29+£0.04 -1.48+0.7 -1.39£0.03 -1.51+0.01

L. casei -0.47+0.08 -0.09+0.01 -0.28+0.03 -0.42+0.2 -0.81+0.01 -1.55+0.02

L. plantarum -0.44£0.01 -0.11+0.01 -0.44£0.01 -0.37£0.2 -0.74+0.02 -1.53+0.02

L. lactis -0.39£0.03 -0.18+0.04 -0.26+0.02 -0.85+0.2 -0.71+0.02 -1.42+0.02




Table 3. Changes of Color (b value) during fermentation

period of Welsh onion.

Days

Microorganis

L. bulgaricus 2.93+0.06 2.49+0.11 2.73+£0.10 8.93+0.36 7.61+0.22 8.97+0.08

L. casei 3.32£0.27 2.74+0.09 2.8410.15 3.48+0.04 4.88+0.01 8.92+0.07

L. plantarum  3.10+0.07 3.02£0.11 3.29+0.06 3.21+0.02 4.74+0.02 8.52+0.01

L. lactis 2.94+£0.09 2.84+0.16 2.66+£0.01 5.09+0.02 4.60+0.08 8.58+0.01

Brix (%)

15 —aA— L. bulgaricus
—- L. casei

1.0 —4— L. plantarum
—>— L. lactis

0 2 4 6 8 10 12

Fermentation period (days)

Fig. 5. Change of brix during fermentation period of

Welsh onion



a7k wE FuiH ®EE dolESktk(Table 4). L
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71 4] A & FaF7E Al
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plantarum 79 A% 28 2dAd = FHlHA} AL oy
a7t Ao wet FojFF AaA 2Ha 109l 4709 AY
T 5 7P FEFCE A Aew yUetwt Lolactis A7 GA
L. plantarum H7}7¢F wpA7A 2 4 E 24474 = FHHE A
o] YeplA &yt w6, 8UddlE FulFH 7 ol F AsH o

1 Foll= ofz fFaskd

Table 4. Sensory  evaluation during fermentation

period of Welsh onion

Fermentation period

0 2 4 6 8 10
Microorganism
L. bulgaricus 3 4 4 4 4 3
L. casel 1 3 4 5 5 3
L. plantarum 2 4 1 3 2 1

L. lactis 4 4 2 1 1 3




5. B ESF

g 7)o wE W AAESe] WMEE Table 5o YEHATH

L. bulgaricusE A ¢sk 371 AdF7F 25 2g 24A7MA o
7t A48 gasivrh ¥ wE Vel s ek A R R R
102449l L. casei®}t L. plantarum< 57} 7F438FA T L. lactics
¢} L. bulgaricust @& 10d99%= #57F SUFEFACE L
bulgaricus A7}V 2a 7] d57t

setou By 7|3k Folle FEs] ol FUFSATE 276
7F A AL 39 allindd ol ¥ Y AdS odAste I

4 B4 dTolgta AR E

o

2

Table 5. Total viable cell counts during fermentation

period of Welsh onion

Fermentation period

0 2 4 6 3 10

Microorganism

L. bulgaricus 3.0x10" 4.8x10" 52x10" 7.6x10" 2.1x10° 3.2x10°
L. casei 35x10° 3.2x10" 5.6x10° 83x10" 1.7x10" 4.6x10
L. plantarum 1.1x107 4.3x10° 9.8x10° 35x106 2.9x107 3.0x10

L. lactis 35x10° 3.2x10° 7.5x10° 2.1x10° 3.8x10° 5.7x10°
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Fig. 1. Beverage of welsh onion extraction

= o7 B: 3 @5 F29 &8
3 g4F &9 &8 D: ¥ 7} F&9 &5



I
T

1o}

—l

nNO

N

0 m
—_
—

-
A



	요 약 문
	Ⅰ. 제 목
	Ⅱ. 연구개발의 목적 및 필요성
	1. 연구개발의 목적

	Ⅲ. 연구 개발 내용 및 범위
	Ⅳ. 연구개발결과 및 활용에 대한 건의
	1. 관련 자료 등의 조사 및 평가
	2. 원료처리 및 추출물의 제조/특성평가
	3. 파 및 유효성분 특성
	4. 파추출물의 생리효능 분석
	5. 경제적 추출법 조사
	7. 면역력 시험 (동물 시험)
	8. 중국산 수입제품과의 품질 비교
	9. 파 추출물을 이용한 제품개발 시험


	목차
	제 1 장. 연구개발과제의 개요
	1절. 서론

	제 2 장. 국내외 기술개발 현황
	제 3 장 연구개발 수행 내용 및 결과.
	1절. 연구 수행 내용
	1. 시료의 처리방법
	2. 각종 성분분석 및 관능평가
	가. 일반성분
	나. pH 및 산도의 측정
	다. 휘발성 향기성분의 측정
	라. SDS-PAGE 분석
	마. EDA 활성시험

	3. 고혈압 억제활성 시험방법
	가. ACE 억제활성의 측정
	나. 공시동물 및 SHR의 혈압 측정

	4. 면역활성시험방법
	가. 세포주
	나. 세포배양
	다. In vitro 거식세포 활성

	5. 경제적 추출법 조사
	가. 재료
	나. 대파의 부위별 추출

	6. 파 추출물의 기능성 실험
	가. Total sugar (Phenol-sulfuric method)
	나. 암세포 증식억제 실험 (MTT assay)
	다. 항산화측정 (DPPH radical scacenging effect)
	라. 항 혈액 응고 (Activated partial thromboplastin time, APTT)
	마. 항균 특성 실험

	7. 파 음료의 제조
	가, 파 착즙액을 주성분으로 하는 파 음료의 제조 (Ⅰ)
	나. 파 열수 추출액을 주성분으로 하는 파 음료 (Ⅱ)
	다. 파 에틸 알콜 추출액을 주성분으로 하는 파 음료 (Ⅲ)
	라. 파 가압 열수 추출액을 주성분으로 하는 파 음료 (Ⅳ)

	8. 면역력 활성 시험 (동물 시험)
	가. 실험식이와 시료
	나. 실험동물과 면역처리
	다. 실험방법
	라. 면역력 측정방법


	2절. 연구 결과
	1. 원료처리 및 제품개발 분야
	가. 관련 자료등의 조사 및 평가
	나. 파 및 유효성분 특성
	다. 파추출물의 생리효능 분석
	라. 경제적 추출법 조사
	마. 파 추출물의 생리 기능성 조사
	바. 면역력 활성 시험 (동물 시험)
	사. 중국산 파와 국내산 파의 기능성 비교
	아. 파 추출물을 이용한 제품개발 시험

	<위탁 사업 연구과제>
	1. 파 발효 중의 성분 및 관능 변화

	2. 유산균 첨가에 따른 파의 발효실험
	가) pH 및 산도
	나) 총당량
	다) 색도 및 굴절율
	라) 관능특성

	5. 미생물수

	제 3절 결과 및 고찰
	가. 결과
	1) 관련자료 등의 조사 및 평가
	2)원료 처리 및 추출물의 제조/특성 평가
	3) 파 및 유효성분의 특성
	4) 파 추출물의 생리효능 분석

	나. 고찰
	1) 원료 처리 및 추출물의 제조/특성 평가



	제 4 장 연구개발결과의 활용계획
	제 5 장 연구 개발과정에서 수집한해외 대파정보
	1) 주요 산지
	2) 주용 용도
	3) 생산시기 및 가격
	4) 한국 수출 현황

	제 7 장 참고문헌
	별첨

