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SUMMARY

In order to search for anti-influenza virus type A agents from oriental
herbs on the basis of the kammo(/&E ) traditional prescriptions, we selected
100 species of oriental herbs, based on a review of the traditional medicine
books. Both methanol extracts and boiling-water extracts were tested by
means of the Haemagglutination Inhibition Test(HIT). New prescriptions of
active oriental herbs, based on traditional medicine theory, also were
tested by means of HIT,

These results of HIT indicated that oriental herbs and new prescriptions
might be inhibit either attachment of virus to cell surface receptor or
penetration of virus into cell during the initial stage of infection. The 21
species of oriental herbs from kammo(f&E ) traditional prescriptions are
considered as being useful for the development of antiviral drug and
funtional food against influenza virus type A. The desired new screening
test for anti-influenza virus was estabilished by in situ ELISA method.

Antiviral effect of NP-97-1 against influenza virus [A/Taiwan/1/86/
(H;N;)] was stuided. Chaenomeles Fructus and Junoris Fructus had antiviral
activity but Zizyphi Fructus had not. By HIT and in situ ELISA method,
fractions of Junoris Fructus was detected activity but Chaenomeles Fructus
was not because of potent cytotoxicity to MDCK cell,

Water extract of Junoris Fructus was fractionated by chromatographic
separation using Amberlite XAD-4, 40% MeOH and 60% MeOH layer had efficacy
by HIT method, By in situ ELISA method, 60% MeOH fraction was detected
activity but 40% MeOH was not because of potent cytotoxicity.

From the active 60% MeOH fraction of Junoris Fructus, two flavonoid

triglycoside, naringenin 7-0 (2”, 6” -di-0- & -L-rhamnopyranosyl )- 8 -D-gluco



-pyranoside(Compound 1) and hesperetin 7-0 (27, 67 -di-0- & -L-rhamno-
pyranosyl )- 8 -D-glucopyranoside(Compound 11 ) along with known hesperidin(
Compound III) and narirutin(Compound IV) were isolated and elucidated by
spectroscopic methods (IR, FAB(-)MS, 'H-NMR, '*C-NMR, 'H-'H cosY, >c-'H cosY,
HMBC). Especially, Cempound I is new flavonoid glycoside and Compound II is
reported in this plant for the first time.

Compound II showed antiviral effect with the 50% virus-inhibitory
concentration of 918.46u4/mé but Compound I, Compound III and Compound IV
did not inhibit influenza virus (ICsp : >1,000£/m¢). Structure-activity
comparison revealed that flavonoid molecule with a methoxyl group at C-2’ of

ring B and a rhamnose moiety at C-2’ of glucose would exhibit antiviral

properties.
Development of fuctional products with protection effect against

influenza virus was successful. On the basis of traditional medicine theory,
the new prescription for anti-influenza virus from oriental herbs was
NP-97-1. The major components of NP-97-1 were Junoris Fructus, Chaenomeles
Fructus and Zingiberis Rhizoma.

The process of fuctional kampo drink and cake were deveIoped. And, their
quality was evaluated to be satisfactory. The results obtained from this
research can also furnish basic information for the research and product
development in this area. Development of new type kampo drink containing

NP-97-1 is now in progress.
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FE, B 3Fo2 ¢ F AUA HH Ao A¥ FHYPLS Streptococcus
pnumoniae, Staphylococcus®} Haemophilus influenzaeZ7} Qut&E el ZA$Eeoltt. o]
H AL Ay g Tyt we] AEEjof st Al AEFF A=} HFAA

Az} 7td 2o LEHAGL thA2 6~1270Y olulol] ¥A A7t F
A glon AEFAx iyt AL YA 55 YA

3ta o abiabel wWHol Fo| HitEe] ML rh |
1 2= A A7 Fels AW A7 33 B
olg|A2] T4 ThAY 24 54 olfE AY EJ
A AFHPL Eol7] T AEEA Bz Y= e
] E¥ye E2x]7} glch waly] A zxel gyl of
S ¢33 glon zZtEo] Holjt straing EUTE YAl
g B4y o 284 WAoo dAi7tA] AZHY o

AgHES st gch g
£ olden ¥ TN E 2AEe) Sa7}
).

‘g E AE 4 vk Wit
acte FAE Adrh(Had, 1991

QlZ 2alx}e] ofutz}l X § e} O 2 Amantadine(l-adamantanamine hydrochloride,
Symmetrel), Rimantactine §& UZFIx} A Blo]aront F}3oln X &7 2
& AEo] AZTFd=utoli 2] FAL WAt WHLR 2§37 wEo] AHd
o] Zt@Ey] Aoy AFo] TG Ajfopstn H&YL T Hol 100mge viY
23] g3y Mol 23 AEHHE & oGEo] A3 AR AIREHI glort 4
WAz opAiA R S8 2%E ARSI oYk dEFAz vle|PAREH
ARg Busty] 9ste] Fgsjoryt AT AJE A Ao st o] R
2Adx1E X832 AHE pEA sted AEEHI UctHDouglas, 1990). A&
AxtE otz X737 ¢8) AFE 2 T =YY F3AEo] Ha
B3 A4 dEAgo]l RARE ANEL PASF AR vlolg 2 | W Y
o] A& sistz ot 33 AL YA AL e VAPLE & H
#E Bz Eslz = AF(WHO, 1979)28 Hyo] $4¥ AF sjYo] HAS
8753 gt

o Mo L 2 oM
(i
du -
2 r
N
2
£z
r>~
flo
gk
O?t'. o)

el

o u ot
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3. gzEs) wolds B Y AL

stujol g & Btste AL sidel oS FE EATES A, SFAREI
Qe 2z ¢oton HlolaglA FAWNE Ao FAEE 4 & Ue Y
, Ex, 2B SEE Uehde GE wdo] oy, A, AR F
144 nlolglxe] 2¥oR AF o4& A, us, vlojgla ZEAERICE
g 9 AEY #gs gy, oA, GFE Uehle Edol F717 A
= okE 2] tha} o] Qlti(Walker et al, 1988: Prusoff et al, 1986:
Lee, 1992: De, 1990: Hu et al, 1989)

AAZHE 2 49 AR FE, AEAUG QAANE o] daxy
o] Age st =ul e ucjEEE Y W e S TI W
A Alg 2 glo] Bt Aol gt ¥ 4 otk MY HIo VAES
o] &3t FutolaAA A Y AFEE AWE FHLE Yupol s VS
AEo)N T3] dF Fo Qleul, YRR FEY TYAYe] FEAHAM &
So] AMHE R I7t Qlth(Takayuki et al, 1994: Nagai et al, 1996: Haruki et
al, 1998). ZHatgtd Aol ool E2T EAE H &3l HeEAE A1
d2L 3lelZ ozt ¢AE AlL3F} & rimantadinel} Geranium sanguineum
L.ollA] 2]t polyphenolic E3talo] cidt A X 31 (Gegova et al, 1993)7} 4l
T}, zhekxjol ch¥t 3twlolalA A AL Sanicula europaea L. oA F&3}o
in vitoo]A] ¥A L =AY B IA(Kadir et al, 1996)7F Q13L, Pinus parviflora
S.o)| A a3t polysaccharide®t ZE2t EHo th3t R (Kyosuke et al, 1990)
9} lignin 8o tf3t ¥4 K a(Hiroshi et al, 1991; Hiroshi et al, 1992)7}
olt}. Takayuki £(1992)-& Scutellaria baicalensisollA] #2|%t isoscutellarein
of tigt 3} influenza %*“— R astgch.

Peralg o8 YUFTAR WHo] T ATE AT BYS o FoiA T
71E 3R o} 7}=] 3‘—7]‘%}7’]]01] de AdFoletn  + olrh =J '-—'1"LH°1]*‘]E
A7 7}t ol o] Rl gIA] oo} VF B3t shsde] drietn ¥ 4 glrh

2
=
al

2
i

S A A A
o o
2

+
X2,
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gtojate]l B2 A 348 fRlolth AP AL TEEA, AZA,

AAgolA U ZF chAA T chey AN Alaxle] AA3] 2By EY A

[}
= WHA ARE FLUo AFHBEA o Tolxul, WY Ayel YR o)
o gzt A4S SASA AT ThIY PeABES AN Urhe Aol ¢

¥

AA W BAY el Ha Yrh
] =
-

olaia BA BAE AY A
el A2ty ol s WA

A EE Mdste WG A szt

A 2428 L

O
1E

1. A& g A%
7h. Alef

gretxiol 4 gulola L VHELS wAs}s] 9% chZPZ Signa-Ardrich Co.
o

ol Al AlZtst 9l AAEAQ amantadine - HC132}  Mw. 500091 Dextran sulfate
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2 H|Z Y RFE A1L3tgcHTable 1).

Table 1. ZtZollA Ajutsta & gy 7] 7|23

= o HE | o) xao] A A1E] Ng Az S| AL

1 et k-1 T3FFE

2 a2 k-2 2hog A oF
3 =

3 CEirs k-3 =Sl

4 AAALE B k=4 )2l of

1 BB XK J1 B R Ry
d & ,

2 s 2o B il A 95 1=2 Yamanouchi

1 JUR R e C-1 P91 sk 52
e 2 R B AR g C-2 LRI B EE

3 BB R C=3 il 3 .

Lh. jhefay

Beldd Aol 8T s BFA ] AR o3 !eF 4y
3] FatgorzfAAtuf gel A FU} F I VLAY AFYN ZHESI] FH3
ARstal, Zzte] eofxiEo] dF HIE o]l 100g% E A3 gltH(Table
2).

th 2 RE AR =
grokzfol A Ao 222 AHelo] o3t d<42) 80% MELES AlLRFl 233

*, U FAARs BUE ZAstel Yol RIsHEA Aol A
gstgct.



Table 2. 3tefz] B &

23 A1 8No. ghokzy g 23 A ¥No. ghokay g
1 Tl Hrigl 31 3T BH
2 5 $9HE 32 Y EF EML
3 2 B¢ 33 A% &%
4 e AWE 34 \4I k!
7 x| d BEE 36 AlAl =
8 A A2 MTHE 37 43 BE
9 A&z JIETF 38 <ot FHEE
11 78n] WX 39 L2 tm BN
12 Wz B 40 23 KK
13 Z ®E 41 354
14 zZZ ER 43 =2 ER
15 WY R 45 L]
17 AR RE 46 AR &K
18 L& Al 48 58 BiE
19 Az =HE 49 BN FIF
20 A4 A 51 2| Z 3| #E R
21 Aty REHRE 52 SA % B
22 AT HE 53 ool B
23 wrsl £E 54 e ER
24 2|2t R 55 e BE T
26 tz AR 56 MAE LEE
27 &5 B 57 ot BEE
28 2t B 58 3yl #H
29 KA 3 59 e FEK
30 A7 BE 60 B3 REATE
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8 A ENo. oA 4 4 ENo. gobay
61 W2} 4T 88 do 282 WF
62 Abel B 89 {2 #F
63 ouxt 4FTF % 2 HE
65 =2 T 91 L £
66 olA HEE 92 A2 EWE
67 A3z RS % T SET
68 A7 HF 94 Ay B
69 2301 BHERE 95 BE R
70 oln B 96 dx HEE
g SRR ” Y R
72 wlek B 98 AR MR
73 PR 99 M3} BT
74 A 100 Skl
75 o3 KR ol 5% A8
76 uBe HEE 102 n& am
78 2% 103 AT BLHE
9 A wi 1ot et 5%
80 A3 BB 105 AZF N
81 meal BHT 106 A8 )IHE
82 A7 BE 107 AR EHTF
83 u}A 108 gL FHH T
B4 AUE GRE 109 S B
85 09 B 110 Fup Bk
86 22} BB 111 Qu|A} HBRF
87 9T HER e Az Emy

113 5 ME
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1) dF2(M) AR

shokz) 30go] 24 1,300 & Eo] 2417 302 £ ZAU X JHAE o] &3}
o] 12} o3l 8,000xgol A 1587 WAR23 F 2x} 23l evaporatorE
&3ty FHAARSY Yoz A3t

2) HELEFE(MM) AR

Frora 50gofl ztzh 500me2] 80% MeOHE W& ¥ 60C TZolA 1817 A3}
o 22393, No.2 2= celiteE Z3 o3l evaporatorE &3l &
AAZRSI AYgog ARE3ILTL

3) 3} influenza virus ¥4 &AL A5 =

SAAZRSA ZIFMEZ B R ELY W nhojAoA E2¥ E¥H3 dd

0] tj3t A]FEE= 10% DMSO 2 fof] &AM 3] ¢l ¥ mambrane filter(pore size
0.45:m)2 o33t PulolglA B FHLLE A3t

w
o

T 2oz} vlola] A20] Axf vk 24 ¥

. 7ad A} R
lulolgl A VAL in vitroolA A7 ¢3)] influenza virusol tigt <

A £ M Xl Madin-Darby Cainine Kidney(MDCK) MEFE IHZAMEF 23 oflA]
£oF wol Acjulerste] AM&3tgTh. MDCK M XEE influenza virusoll 2j38) ZHeds]

_20_



o] MEMHE Yo EAS xle HMEFE Y& wix& Dulbecco’s
modified eagle medium(DMEM)oll 2% fetal bovine serum(FBS, Gibco, Grand
Island, NY)& #7lsted Al&sldz, wjg2A-E 37C, 5% C.2 HAH BFulY
7]ofl A g3tSict.

Lh. Alchul o

M L] MEL trypan blue dye exclusion WHog ¥eldtg i 3~4o]
R Ahste] mw 2.0~3.0X10°748] MEEEEE Fx 5t A3ttt

ch dlojgla A W 23

B 7o) influenza virus[A/Taiwan/1/86/(HIN1)]®E & FYEAL ZF7|
ujol Bl AT RE 2o Wol AHgstYT) vloldAE FAAFI] Astel SPF 43
2} (specific pathogen free embryonated hen’s egg)& 37C #gt7]olA 104 ¥
A7 ¥ 2@y £y FH(G AYY IS AEsioch. MY B
o (allantoic fluid)ol Hlo]#AE 0.2m¢8 FFAYN ¥ mepul 22 HFYT
E utz, 37ColA 293 ZFAAF|2 4T A 1847 5 BAAD tiE £ E
g A % 10mee) Axdg FZsiyr) vlolg At FAH FxE 4T, 8000g0]
A 1027 330 AA YMET F 43U nanbrane filter(0.45m)2 3}
o] Apg3leict. vlolg A HHYL Ay Hel2 B F 3} -70C deep freezerol
2otz WeAjunet Auel 37C F4RM = thy A AH&3t4
c},

MDCK Al oA uiolHAE FA817] #3) AMg ulolgix widg A=
Dulbecco’s modified eagle medium(DMEM, Gibco, USA)o]l 2% fetal bovine
serum(FBS, Gibco, Grand Island, NY), H|E}, trypsing H7}slo] Al&3tA L,
37°C, 5% CO; Bgujg7lolA vigstaict.
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4. A8 3 A ¥ (haemagglutination inhibition test, HIT)

7h @ HET AX

el o3 Aol Y-S A3t BYILE HAISHI] ¢13] Alsever &Y
g Be ¥ 1800gelM 587 WAEestel HYIWE EE& F phosphate
buffered saline(PBS, pH 7.4)2 VEA|F|IL 4TollAN 54 RAstAA HITF §
21 A1 ¥ (haemagglutination inhibition test, HIT)¢j o] &34},

U utelglas 97 &3

Ao ZAH ulo]g A0 §IJE haemagglutination assay& 4l A3ttt
Arxdoa EalH Hio]A wigdS PBSE 28] Alwt 3A3le] 96well plateo]
0.025m¢A] E23}3, PBSE o]&3le 0.5%2 3]A ¥ RBCL YL 0.05mé%] Z} well
of Y3 EE ¥ 25CoA AT S48 di2E vzt 3 J7tE 53

stodch.
Th HITeol 23t 3ujolgis BY A

HEetes} d4 323 o] AR iyt FA SRR} vlo]Y A BEE §F
3171 $18) HIT Al8E ABstgch WY A E2(100mg/me)E AP F o]RAE %
go23lo] o|F Ztzt 2uf AT ANt Zt welloe] 0.025med EF3tqich. ¥
T 23 g7t Aol EZAH HiolH A £ALE 4HA units/0.025mE F|MA|H Z}
wello] 0.025me% go] A Hol&E F A2ojA 330F T¢ WGAY F, 0.5%=2
5% RBCR UL Z} wello] 0.05m¢ & EF3IL 7PPA ZECE F ¥4 =z
23 24 RFE uastd FE2H T A&7} ulolel L9t RBCY FAF X
o3 BPANE HAAYstArh

- 22 -



gt Yo h¥ NE5E AH

220} el F323 stokx] AE 100mg/meE 10v] Mg F, cla] 2uf A
th _,]1::1'6}01 7} wello] 0.025m¢% E33% ¥ PBS(pH 7.4)& 0.025m¢% gol &
HolZz ¥ 0.5%2 39 RBC 89 7 wello] 0.025me% 2383 608 ot
25Coll A wkga Zich 2 tizxF3 24 tIRFEE "Lty 2 T AR
7} RBCol| mX|& MESEE ZAMSISATH

5. MIT ¥3H& o] &3 vlo]] & ¥ 7HTCIDs) &3

7t AE AE, diolals Fo W HlY

2x10°12 AR HAAFMES MDK MEZ7F ZPH 10048 wjz]E 96well
plate?] z} welloll H7}3}3 mix|ut 3 ZPBoje X HHof tfal x|zt 7hsl
ZH= ZAA blank® Agstgct. 37T, 5% CO; wig7lolA 142 wfgfy Tha
Jzae HAsIG I vlojalA HE WL infection media® AITHE] A3t 1007
22813 oixlat Aol wlolaAd ofal MiATE Yol A3 wislelA ulo]
A7 MTo] FRY 4 U5 E AL F YA F FFAL AAGL). o

7}oll 2% infection media® 100u8 7§t F 37C, 5% CO; wiF7]oj A 32t njeFs]

p—

32

UM @4 4 FHE &3

Hlolaj Ao 2J3t MEHH AEZE VnF T JoE [t HJY
2mg/m¢ MIT (3-[4,5-Dimethylthiazol-2-yl1-2,5-diphenyl-tetrazolium bromide,

- 923 -



Sigma) 5048 7}t ¥ 37C wigrlol 4x2 Fot W3t MIT7F BUHESF 3}
gy, wi} 2A A2AE AAY F DMSO(Signa) §& 15044 2zt welloll 7}
stod formazan AP A Hojujo] FYIA WE tlF ELISA ¥H57[(Molecular
Device, E max)® 540m I}XollAH FA=LS SAstoct

oh. Az 24

nlolgl A 7t ZE™ MEZI HZE R HAEZY FREE VIELE 9
J A58 E3stgLd ATl 2 vellzHE ¥ FHFQ FF 0D 540%S +
st} tix el WF 0D 540%toll cthyt WELE AEYTh o WESS WE2IH
B 23 ZEFY MEREL sl T TCIDseE HiolEl2%7le] A EZ
A}28td o TCIDsoZtS Reed-Muench 4] & o] &3] AAtsairt

Dilution (%positive above 50%)-50%
TCIDso = where + % 1081010
CPE>50% (%¥positive above 50%)-(%positive below 50%)

7. Al utoleaAel BAY BY

i in situ cellular ELISA W& o] &% 3ulojg A Y &F

7t A Eujok, wioldA W ZAA HF

96well plateE 0.5% gelatine@ EX3 thg 3stE WA go) A WA S
DMEMO. & A& sttt of7lol MDCK M ZE 2x10'cells/well HEE HF3t3 npA|

- 24 -



at Lol ME 25 il vix e 718 FHE FF A blankE AM&3GTH
HNZ7t 29 platex 37C, 5% CO; iR 7lolA 24A| 2t FoF vjddt chg 2} well
of 2™ Mo A A= BEEE Hn|F o F|USIYHTE. DMEM ¥l E o
£3lo] A ke MEE M3 AAY T AEFAAL vlol L& 50
TCIDss B2 ZLEE uixlo] FA3te] 3 well® 100424 HF 3t blanke} M7}
A2 oixg APl ZEE RIS I F FAZR S vlol AT} Ao
Ea5 £ 8 37C, 5% CO; #ig7lolA Wx st AFAE MAY vhE 2% FBS7}
T ZEL w1z 0 BEFIA ARL sEEE HAStY 1044 F7IsHS
37°C, 5% CO, BgujgriolA 484 HE <t vl FstaiTt.

U HE % oupojeA I

a3 96well plate= N[ FL o]&3td ARo| ¢ MEHEES JAW v}
& HAESAgo] gl Aol tisiA gt ELISA A8 stdEd ol FHY uioly
A NEL2S ZA37] gsiMct. wjYgE  96well plate= PBS(Phosphate
buffered saline, Gibco)Z 13 A X3tz AMXe} vloja|lAE A7 ¢l3) ot
23 oIHES Zuo T EPS A AL -20Co] Huste] FnjstAcist Z vwell
of 100u 7}sted 1587 -20Toll A WAslo] LA ZTL HE7} HoAx|A] UEF
TP S AT o} PBSE 13 M H3le] dolgles 2F A A3 AAsArh

t}. in situ ELISAS] 2%t 3slulolaiA ¥3d &3

1% dry milk(Difco) £ 1004& EF5to] 30837 37C wig7lolA wjgyt o}
2 o 7)o goat anti-influenza A virus polyclonal A|E 100u£% H7}sle &
AlZb ZoF 37T w7l THA] wisigch. 2} 96well plate MH71E o]-&3}
of Bog 43 wrEslo] MAsla JFAE HF3] AMAY F goat anti-goat
peroxidase7t HAILE HAE 1008 FF3 thg 3023 37T wigrlolAo s
T e g2 whgog 43 MHsdrt. 45US FE8] AAStL 1A AA ™M

-25_



E 1004 B2 T2 A28 oFE FaoA 30E UFAFIL 1 N sulfuric
acid® ¥rg& AR A Zct} ELISA 3HE7](Molecular Device, E max)& ©]-§3}o
450mol A EREE EFsged FFEY S A4S wiolerd o= ¥
HlolalA BA NS SAY 4 vt ARE Helshx] g2 ulojaiis T
*1 AE ZZ22Y T3= ¢S A o2 AEE A vlolaja AEZA
FAZFELEY FXE U AW FS L]"'ro] A4 g WEESHPS A&l
L_V—ﬂ ol HlolglA MELo] Yste R2E Sigma plot T2IHAE 0] §3}o
ICso k& AlAtstrh. 50% ‘45“]]%‘5(1(350)-‘5 dlo] A A&go| 50x7F HEE 3t
akBo] Hw g AO3IF I ICx S Butolgs el AEE ALZSIATH

grelatel Z AWML UMY AYY5e Astel o3 WS FI(ER)H
serez AlA e A ol %A FFHA J(R), B(m), °o‘7l BR) =
NER)E BEIAA SA AZI(BR)IE dolle Zeol 22& Fi %o £0}
U x5 9758 BAY AYEe] el 2 AFoMe AY AV L 5
it wAstg |22 3ol 63%9 AW AN, 1AZ olg AWE P
L 7729 gaxg 232 23F 9 erAjel i) Fujolzx VY 23S A
Alsteict. ela, FulolA Almstn gl 459 e} Arl2AA, dIoA Al

l

)/

1 Q= 2F 0 et Ayl AA A} FZoA ABFA 3F2 e A AHA,
AT =qlx} ulola]A Type A A 3|AIQ amantadine - HC12F  Mw, 500091 Dextran
sulfated HlZ 27T A1L3143, 24 A 850 ozt MEEAHE AT

-2 -



1) MDCKAM| o Z+Q ¥ Q1 Zqix} ulolgjre] F4]

MDCKA ol i oo Eeg wpolgiAE ZHAAA 7242 wjgstAA An|
] Zt L]

7oz ZNzMe DUV AW, LAY T SAVYE dfolAEe ool ¥
g7 Azsigth MKMEE 2442 F $RHoe Zelsol weddd F4
sh7l Al 4822 Fol iR oW g VY 4 ddcHFig 1)

Fig. 1. Micrographs of MDCK cells infected with influenza virus type A
A: Normal MDCK, B: 24hrs post-infection( X200),
C: 48hrs post-infection( X200)
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2) AEQAR} vlolg 28] A7t&H

F3olA FAAZ nlo]PAE YAEFAA ulojeLs BEEHL A
ol&3l7] #3A J7tE FHHY A, Yrhe 256 HA units/0.025meol i HYE 7
SAANE 2 HEFZHAAA o= 4 HA units/0.025m 2 3] A3t ALG3tict

o Fule] e drlaA o] iyt PujolEs B W AESAY

ZUel AEtF Y A7 AAA 952 vjZURFIEA ARSI o]l cf
g Fujolg A BAHL &3 A, HY YA amantadine - HC1 12, Smg/mé Tt
H4E& B3, oA AztFd Y A7]AAA = 3.13~100mg/wéol| A H/F o]

3, 22N Azl Q= T AJ|AHA F C-32 6.25~100mg/méo] A
o] UtelutA|gl, C-12 6.25~100mg/mé HE T ZHolA 43 FAHE HAFoc)
UEo|AN At gle 2% WY A7IAAHA J-12 6.25~100mg/me Apo]of A
33 ¥4-& HoFth(Table 3).

ol AEEY MEEAHLS =AY A3}, amantadine - HC1-Z 25~200mg/mé2] 5
E FoM MESHEE Bged st FuigoM AlREI ol @ A
HA e AEZEgo] A3 UElA] qgttHTable 4). ’

ZH7) I Aol RIZbS S4% i Y AU A A Eo thEt FHulo]
A BER AR AAEL Epol JES A/E + A= Z37F kAT, o
ol A3tz A= AHAELS dlolzaA AFAR AL Adx= FPEA
amantadine - HCIET} 1 &7t 4L o Fded, J-2(HaF e
QU B Kitasato(JtB)F S AT Lol Flzbel AX A7t MUt FHA
Aot} olE ZAIollA YA B3] TANE 222 T AFEo] Rt} 4
o thsiA QAT A3 &) AdSE dFEH FAL, Y £AAF o]8T
7] o A ABEIAZA EHAAIL AL sl wrhe A& AAY £
ach.

i

ol o
A AR

(e

H

oN

32
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Table 3. Inhibitory effects of control drugs against Influenza virus type A.

on.| -1 2| 3| 4| 5|6 |7 | -89 |-0]|-11]|-2

No. 100mg| 50 | 25 | 125 | 6.25 | 3.13 | 1.56 {7804 | 390 | 195 | 97.5 | 487
A - - - - ] - - - - - - -
K-1 - . s | e . - - - - - - -
K-2 - b | s N - - - - - - - -

K-3 s 44 +4 + - - - - - - - -

C-1 +4+ + + + + - - - - - - -

J-1 ++ e+ ++ ++ s + - - - - - -

J-2 ++ ++ +4+ 4 ++ + - - - - - -

Note. Anti-Influenza virus effects of each control drug determined by
hemagglutination inhibition test, A: amantadine - HCI, K-1:control drug 1
which was made in Korea, K-2:control drug 2 which was made in Korea,
K-3:control drug 3 which was made in Korea, K-4:control drug 4 which was
made in Korea, J-l:control drug 1 which was made in Japan, J-2:control drug
2 which was made in Japan, Con.:concentration of each extract, ++, + and

-:strong positive, weak positive and negative, respectively.
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Table 4. Cytopathic effects of control drugs against RBC.

No.

on.

-1
100mg

-2
50

-3
25

-4
12,5

5 | -6
6.25 | 3.13

-7
1.56

-8
78042

9 | 10 | 11 | 12
390 | 195 | 97.5 | 48.7

K-3

K-4

C-1

C-2

J-2

Note. Cytotoxicity to

red blood cells

inhibition tests with each control drug.

which was made

K-3:control drug 3 which was made in Korea,

in Korea,

K-2:control

determined

by hemagglutination

A:amantadine, K-l:control drug 1

drug 2 which was made in Korea,

K-4:control drug 4 which was

made in Korea, J-l:control drug 1 which was made in Japan, J-2:control drug

2 which was made

in Japan,

-:positive and negative, respectively.

- 30 -
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e, ek} A& 12 AF2]
) @ F& A=

A4 2% Bokx] AlFo] iy PJASF AR} vlolgx BYI AXESEE
A3t Az} table 59 622 He|sldrh 1A2 23 7759 QQXH%OM
3822 AZTEQUx} ulo] AR} RBCO| thyt A EEAo] glalTh ME-1, MW-9,
MW-12, MW-40, MW-55, MW-63, MW-74, MW-84 12|32 MW-882 @ YA = A&t
2 9= PMEA apantadine - HC1E T} Z 27 23 3.13mg/meo] 5} E=ToA 7}
gh guolal A YL Bl RBC Wiy AESHE Uvehtx] 4dch olE ¥
MI-12 48.7ug/mé~100mg/ml = BoAM, MI-92 780ug/ml~100mg/mé ‘&% B
9ol A, MW-402 1954g/mé~100mg/mé S5 HglolA, MI-632 780ug/ml~100mg/mé
S HelolA el ME- 88-4 29 48, Tug/m~100mg/mé S5 HelolA ulo] g
A HE Ueiyted, olE He: FAEZ AR} vlolgx HPELY ©HA &3]
2A g 7Hedel &€ Oﬂl—é 2 ZEHT}. MW-57, MW-65, M¥-72 1E|3
MW-79e 73t Fulolgla AL Ho|XRt HEFo] UEIRR, ME-7, MP-24,
MW-26 MW-56, MW-59, MW-78, MW-80 12|31 MW-89: MESAHS YA 6.25u/
pl~12.5mg/mee] H= Helold &gt dujolA BAPS HLArh MI-463F ME-75&
AE E43 WA 27 6.25me/ 0l ~25ng/nl2} 1.56mg/me ~12, Smg/meol| A oyt 8
dlolg A TS Bgon, 199 Ynx @4 FFEES 12.5m/uo 48] BE
oA sujolg A HBPYE HATh

13 233 Ful2L AU T 7] A gol E3] 2ol LI AP
POl E 2} ulol A Fado] U] olgtthe Zolth hyeld ZAZ2 Wi
d, 298 Sol 2r glon ey 2@ gHE Foz st YAF
BE AL3t37 o3, B A¥oAM vagRITE AR har il (J-2)& Z7

HEs Ao Zaxs= AhE AE Holx gt Tell, #F=HME-88,
2] ZHMW-24) 28] A A (MH-74)& Citrus H&o] TEHOE HHIH A&

|

FAZ T} wlold A BAdo| Uetyuch &3], #Ad F¢+ € 92 &

o

ok
=

A

r Iy
ol e
o

23]
e

),
Ay

O
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AH(MW-88) 7} o1 2 -{-xH(MW-89)R.xt Fulolg] A ¥Ado] Z3rh

Table 5. Inhibitory effects of herbs

on Influenza virus type A

on. -1 -2 -3 4 -5 -6 -7 -8 -9 -10 -1 -12
No. 100mg| 50 25 (125 625 | 313 | 156 [ 780ug | 390 | 195 | 975 | 487
MW= ++ ++ ++ +4 4ot ++ ++4 ++ + + + -

2 - ++ +4 + - - - - - - - -
bl ~ — - - ~ - - _ - — - -
A - - - - -~ — — — - - - —
7 ++ ++ + + + + + + + = = =
3 - - - - - - - - - — — -
9 ++ ++ ++ +4 ++ ++ ++ + - - - -
1 -~ |- -]l -0 -] -] - - - | - - -
12 ++ ++ ++ ++ ++ + + + - - - -
13 SH IR N N IR BT N I R I S
14 = -4 -1 -] -] -1]- - -1 - - | -
15 S S NN N N BT ST N R -
17 ~ ++ + - ~ - - — - - - -
18 SEN I N IS N I = -1 - - -
19 SUR I I I ISR S N NI B - 1 -
20 LS I N D N A - = - -
21 ++ ++ ++ + ~ - - - - - - -
22 - |-l -0 -0 -] -] - - - - -
23 SEN NS S NS S ST T R BT - ! -
24 + ++ ++ ++ ++ + - - - - - -
25 SER IR N NS I NS NS S BN - | -
26 + ++ ++ + + + - - - - - -
7 - - - - - - - — - - - -
2% - - - - - - - - - - — -
29 - - - - - - - - - - - -
30 - -1 -4 -1 -1=-1- - -1 - = 1 -
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on. -1 2 -3 -4 -5 -6 -7 -8 9 -10 | -11 -12
No 100mg | 50 25 [ 1251625 1313 | 1.56 [ 7804g| 390 | 195 | 975 | 487
MW-=-3 + + + - - - - - - - - -
32 + ++ ++ + - - - - -~ - ~ -
33 + - - - - - - - - - - -
34 - - - - — - - — - - - -
36 + S S S (S MR NS N R N R
37 ++ + - - - — - - - - — -
38 + ++ + - - — - - — - - -
39 + + + - ~ - - - - - - -
40 ++ ++ ++ ++ ++ ++ ++ ++ ++ + - -
4] - - - = - - - - - = - =
43 - S S R IS B M I N RN R
45 - - - - = - - = - - = -
46 - - + ++ + - - - - — - -
48 - - ~ - - - - - - - - -
49 - S S I S ARSI S IS S B N
Al - - - - = - - - - - = -
52 S R I I I I BRSO MR N B S
3% ++ + - - - - - - - - - -
54 - - - - - - - — - - - -
5%} ++ ++ ++ ++ ++ ++ + - - - - -
56 - + + + + + - - - - - -
57 — - - - + ++ ++ - - - - -
58 - - - - - - - - - - - -
59 + + + + + + + - - - - -
60 - - - - - - - - - - - -
61 - SIS NS S SN N I R N B A
62 - SU N RS N IS U BPSUN N N R
63 ++ ++ ++ ++ ++ ++ ++ + - = - -
65 ++ ++ ++ ++ - - - - - - - -
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on. -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 | -11 -12
No. 100mg | 50 25 | 125|625 | 313 | 1.56 | 780ug | 390 | 195 | 975 | 48.7
Mw-6| - | - | - | -4 - | -1 -1 -|-]-1-1]-
61 - - - - - - - - = o - =
63 + ++ - - - - - - - - - -
69 | - | - | -1 -] -] -Vt -] -] -
0 | - |-l -]-1-]-]1-]-]-]-1=-1]-
71 + ++ ++ - - - - - - - - -
72 - - - - - ++ ++ ++ - - - -
73 - - - = = = - - - - = -
74 - + ++ ++ ++ + + = - - - -
75 - - - + + + + - - - - -
6 - - — - - - - - = - - -
78 + + + + - - - - - - - -
79 - - - - ++ +4+ + - - - - -
80 ++ ++ ++ + - - - - - - - -
81 ++ ++ ++ ++ - - - - - - - -
&2 - - - = - = = - = = = =
83 + + - - - - - - - - - -
84 ++ ++ ++ ++ ++ + — - - - - -
& ++ ++ + - - - - - - - - -
26 - - - - — - - - ~ - - -
88 ++ ++ ++ ++ ++ + + + + + + +
]9 + + + + - - - - - - - -
Note. Anti-Influenza virus effects determined by haemagglutination

inhibition test with hot water

each extract,

respectively.

++
)

+

*

and

extracts of herbs(MW), Con.:concentration of

strong positive,
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Table 6.

Cytotoxicity of herbs

against RBC.

on.
No

-1
100mg

-2
50

-3
25

4
125

5
6.25

-6
3.13

-7
1.56

-8
7804ug

-10
195

11
975

-12
487

MW-:

+

[N [0 oI LN I P E (SC I [\

26

27

28

29

30
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on. -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 | -1 -12
No 100mg | 50 25 (1251625313 {1156 |780ug| 390 | 195 | 975! 487
MW-3_ - SR RS R N NS NS S U BT B
32 - SR IS N S BN SN SR T R B
33 SUN RS SRR B N S R = D N U
U - - - - - - - - - - - -
36 - SR IS N S BN N N R BT S
37 - SR I D I BTN N NS I S N
3R - - - - -~ - - - - - - -
39 - SR S N NS DTN SN S R R B
40 - SR S N NS S U S N N N
4] = - - = - - - - - - - -
43 SEN NN RS I T S T T R N A
45 - - - - - - - - - — - -
46 + + + - - - - - - - - -
48 - - - - - - - - - - - -
49 - - = = - - - - - - - -
51 = = = - = - - - - - - -
52 - SR N RN NS B ST S B N SN
53 - = = = = - - - = = - =
54 - — - - - - - - - - - -
55 - - - - - - - - - - - -
56 - - - - - - - - - - - -~
57 + + + + + - - - - — - -
58 - - - - - -~ - - - - - -
59 SN I N N (RS IS IR IS M N NS
60 - - — - - - _ - _ — - -
61 SR e I R N AT T N A R
62 S R R N I I NS DR Nt A ]
63 - - - - - - - - - - - -
65 - - - - - - - - - - - -
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on. -1 2 -3 -4 -5 -6 -7 -8 9 -10 } -1 -12
No. 100mg | 50 25 | 125 | 625|313 | 1.56 [ 780ug | 390 | 195 | 97.5 | 487
Mw-6 - | - | - | -t - -] - -] -
67 - S I - I IR N T N N -
& | - |- |-l -
69 - . - . - - - - - - -
70 - S DN B I B N S BT SR N
71 PR N IR NS R B NN BN SN N N -
72 + + + + + + - - - - - -
73 N M ISR IR A S R T N S -
74 - - - - = - - - - - - -
75 S S IR IS IUSU N SO B R S I N
76 - S RS (N USRS I U NS R N S R
s | - -1 -1-|-1-1-1-1-1-1=-1-
79 + + + + + - - - - - - -
0 | - -l -1-1-01-1-4-"1-1-1-1>=
81 - - - - - - - = - - - -
82 S S I I I I SRS ST N B B
83 - - - - - - - - - - - -
84 - - - - - - - - - - - -
85 - - - - - - - - - - - -
26 - - - - - - - - - - - -
88 - - - _ - - - - - - - -
g9 | - | - -1 -]-1-1-l-1=-4=-1-=1=

Note, Cytotoxicity to red blood cells determined by haemagglutination
inhibition test with hot water extracts of herb(MW), Con.:concentration of

each extract, + and -:positive and negative, respectively.
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Mete 322 A=

Hghg F& ot chujHY Pujoleis A A4 HEFAH Y HAE Table
72} 8% Fz|sldclh. WA SR wivlE FEELS I FEERTU MESYO
A etz gulolala BAEE ugith 7739 tefxjo] cis] HITY Azle
MM-2, MM-40, MM-57, MM-71, MM-72, 12| MM-79ollA ZtZ} 6. 25mg/ml ~25mg/ ml,
3.13mg/ml ~12. 5mg/ml, 780ug/mé~6.25mg/me, 6.25mg/mé~12 5mg/ml, 780ug/ml~
3.13mg/mé 22|31 12.5mg/ml~25mg/mée] X BN ulolg A RS RYx
Tt M ZEGo] BF eyttt 223, MM-86Q0 F-$& iolg A AHE Bolx)
BRI M EZo] LIEIYITH

2 2H(MM-40), upZH(MM-57), ®W18H(MM-72)3 SAI(MM-79)= d4 &3} uﬂE}%
FEolM BF HPujolziL VHE BAXT et %é«l ZBfolle AEEA0]
LElRs B4 AEx vlad A3 BYL R, ot FFErE E4F £2
o] Bt} FulolglA Y EAEL ANl WYPoE fzpFolgtes AMME BHF
st

Table 7. Inhibitory effects of herbs on Influenza virus type A

on. -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 -11 -12
No. 100mgi 50 | 25 | 125 | 6.25 | 3.13 | 1.56 | 780ug | 390 | 195 | 975 | 487
Y oo N N N S I R S N A N
2 - - + ++ + - - -~ - - - -
3 - - - - - - - - - - - -
4 - - - - - - - ~ - - - -
7 - - - - - -~ - - - - - -
8 - - - - - - - - - - - -
9 - - - - - - -~ - - - - -
11 SR I S R R IS N I T S M
12 S NN N NS NS I RS RS NN SN R
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on. -1 2 -3 4 -5 -6 7 -8 -9 -10 | -1 -12
No. 100mg | 50 25 | 125 |6.25|3.13| 156 {780ug | 390 | 195 | 97.5 | 48.7
Mv-y - | - b= - - - - )
R R R I I NN N S IS RN N B R
15 - - - - - - - - - - - -
7 | - |-l -] ===l - =
18 - - = = = - - - - = = =
1o N I I ICU NS B B A S S SN BRI -
20 S I NN IS N I S IR S S S
21 SR I N N SN S N SR N R I
22 S S I IS B NS N S S R -
23 - - - - - - - - - - - -
24 - - - - - - - - - - - -
25 - N N NS N ESR I N R N -
2% SIS R I IR S S S S N - -
»7 — - ~ - - ~ - - - - — -
28 - - - - - - — - - - - -
29 - - - — - - - - - - - -
30 - S ST S SRR NN N S S N -
31 = = - - - - ot - - - - -
32 - S I S S NN N R R S -
33 SEN S I I B SR I S S S -
34 - - - - - - - - - - - -
% | - |- | -] -|-1-1-1-1-1-1-1~=
37 -l -l -l -l -1-1l-1l-1-1-01-1-
38 - - - - - - - - - - - -
39 - S A VU S S N T A S -
40 - - - ++ ++ ++ - - - - - -
41 SU D N S NS N N I B S S
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on. -1 -2 -3 -4 -5 -6 -7 -8 9 | -0 | -1 -12
INo 100mg | 50 25 1125 16251313 | 156 (780! 390 | 195 | 97.5 | 487
MM-4{ - - - - - - - - - - - -
45 - - - - - - - - - - - -
46 - - - - - - - - - - - -
48 - - - - - - - - - - - -
9 | - -l -l -1 -l-]-1=-0=-0-1-1-
5l - - - - - - - - - - - -
2 | - |-V -1-]1-1-1-1-1-01-1-1-
53 - - - - - - - - - - - -
54 - - - - - - - - - - - -
55 - - - - - - - - - - - -
56 - - - -~ - - -~ - -~ - - _
57 - - - - ++ ++ ++ + - - - -
58 - - - - - - - - - - - -
59 - - - - - - - - - - - -
60 - - - - - - - - - - - -
6L | - | - -l -l-q-1-1-]1-1-1-7-
62 - - - - - - - - - - - -
63 - - - - - -~ - - - - - -
65 - - - - - -~ - - - - - -
66 - - - - - -~ - - - - - -
67 - - - - - - - - - - - -
68 - - - - - - - - - - - -
e R e N S N I I S M=t A S
0| -l -1 -t-1-]-]-1-]-{-1-1]-
71 - R I I e - -1 -1- -
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on.

No.

-2
50

25 | 125|625 | 3.13

1.56

-8 9 {10 | -1 -12
780ug | 390 | 195 | 975 | 487

MM-7

++

73

74

75

76

78

79

++ ++ - -

0
[\S)

& 18 |® |® |8

39

Note.
test

extract,

++
)

+
’

with methanol

and -:

extracts of herbs(MM),

- 41 -

Anti-Influenza virus effects determined by hemagglutination inhibition

Con. :concentration of each

strong positive, positive and negative, respectively,



Table 8.

Cytotoxicity of herbs

against RBC.

on. -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 -1 -12
INo 100mg| 50 25 112516251313 |1.56 |780ug! 390 [ 195 | 975 [487
MM-l| - - - |- |- - - - ===
2 + + + - - - - - - - - -
3 - - - - - - - - - - - -
4 - - - - - - - - - - - -
7 - _ - - - - - - - - - -
8 - - - - - - - - - - - -
9 - - - - - - - - - - - -
11 - -l -ty -l -l-t -0 --1-1-
1V I N A I I I S R Rt R
138 | - |-l -]l -1-4-4-]-]-1-1=1-*
4 | - |-l -1 -1-1-1-4-4-4-1=-1-
5 | - |- |- -4t -4-0-]-t-1 - -
17 | -l -l -l -l === -
18 SN AUCSR SR NI BRI N BUN SN BT S (R
19 - - = - = - - - - - - -
20 SN I S N IR B B IR N R R
21 SN NN N N N NNSU N NS N - | -
22 - - - - - - - - - - - =
23 SN I NN A= N I A= S IR N R
24 - - - - - - - - - - - -
25 SUS T I TS M- NSRS U NN NN S R
26 S N NN D= N NS U SRS IR S R N
27 - - - - - - - - - - - -
2R - - - - - — - - - - - -
29 S NN N N NS NS N SRS NN T N
30 N IO IS I N N T T T N R
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No

on.

-8
780u¢g

-10
195

-1
97.5

-12
48.7

MM-3} - | - - - - e e e
32 - SE NS N NN IR NS NS R NN R R
33 SIN DR I SN S N R N R R I -
34 _ - - - - - - _ _ — — -
36 - _ - - . - - _ - _ - -
37 - SR S I NN NS BTSN N N NN R N
18 _ - - - - ~ - - - -~ - ~
39 SN TS IR A NS S N NS N N N
40 - - - ++ ++ ++ - - - - - -
41 - - -l -0 -t -
43 SE T N I B B N R T BT R
45 = - = - b = - = = - - -
46 — - - - - ~ - _ - — - —
48 _ - - - — - - _ - _ — -
49 - -l -1-01 -]l -0 b -
51 - S TN NN S I NS RS N N R
52 - S S (N N N NS NS I B N
53 =S SN R A S R RN S I N L -
54 _ - _ - - — - —_ _ _ _ -
55 - - — - — - - - - - - -
=5 . - — _ _ - - — — _ _ _
57 + + + + + + + - - - = -
58 - - - - - - _ - -~ - - -
59 SE D I I B P AR IS I S R -
60 - S I NS A IS SN IS NP NN N R
61 S R I I R I N N T M B B
62 S D A I IO R N R Rt = R
63 - - - - -~ - - - - - - -
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on. -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 | -11 -12

No 100mg | 50 25 | 125|625 | 313 | 1.56 [ 780ug | 390 | 195 | 97.5 | 48.7
MW-6 - S IR U I ISR I U R R R
67 - SR S IS NS S RUSUN I SN N S R
68 - - - - - - - - - - - -
6@ | - | - -1 - - e
70 - SH NN N SRS SR NS T S BT B R
71 + + + + - - - - - = ~ ~
12 + + + + + + + - - - ~ -
173 - - - - - - = = - - = -
74 - - - - = - - - = - = -
75 - R ISR IS ISR NSO NUSU NS NP N N B
_ 76 S S IS I NS S S IS S S R B
78 S T R T B e R DR B R e
79 + + + - - - - - - - - -
80 - - - - - - - - - - - -
81 - SI NES NS RS SR NS SR P B R R
82 SEN NS SNSRI IS I I NS IS SRS PSR N
83 - - - - - - - - - - - -
84 - - — - - - - - - - - -
85 - - - - - - - - - - - -
86 + + - - - - - - - - - -
88 - - - - - - - - - - - -
g | - | -] -1-1-1-1-4-"1{-1-]-1-+

Note. Cytotoxicity to red blood cells

inhibition test

each extract,

+

determined by haemagglutination

with methanol extracts of herbs(MM), Con.:concentration of

and -:positive and negative, respectively.
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o}, grekz] A& 23t A3eY

FdgAYe] +AE 27 AYS FE5I de THAF 1Al A3t
A& Topz] 23Fof ths) 23} Pujoles A AA2YE HAIBGUTH

) A FE AR

A+ F& T A8 24 PujolglA B AFe2d ZIel RBCo] thyt Al
=AM A} Table 92 1022 Ae|dlgdct. grekx) 23%FF 739 R
vlol 2l A #Aol 123, RBCO| iy AN EEZLES ME-92 1353 g ATE ME-95,
MW-97, MW-100, MW-103 2|3 MW-109+ 2 HAZE AE31 e FZEA
amantadine - HC1R2T} E27t 73 3.13mg/meo] 318 HEollA 73 stulojgjAr ¥
4& EH3, RBCAl iy MESEE Yeptx] golrt. ol F MW-953} MW-97
390g/ml ~100mg/mé = BoAM, MI-1032 3.13mg/ml~100mg/mé = H¢ ol
A, MW-1092 780ug/ml~100mg/mé = HYolA FE o] o} 7yt ¥}
oA ¥APE UetuEd, °l& Wt UYAESFAA Hiolg A BPEAY ©A
A2 AL JtsAdo] L& RAE 2o FEST) 23, MW-1002 7804
/me~100mg/mé F= HeloA FuolM Alwtsta &= 27 Y driAHE &
7tshe A3t 8ol el MEL YA Y T & HoE e ¥
] 2-¢ At

22t £ARIOA FoEE AL Y 7] fel“o*oﬂ 23] 2ol 87780/

] =)

4 4329 244 r*l%%&vgj o 2802 712}15101 ot A (4 vy
H Qelg uses Ry R)shel w, A47, A%, A7 Yl o8
2 e Zze ARLIE iR AR Folol A4 B F&
o Fps AZTIL TIE ot BAE HoE ¢ A YAt AE
27} 2 Aol FoF sopricy,

AN
2
(r
rle,

- 45 -



Table 9. Inhibitory effects of herbs on Influenza virus type A

on. -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 -1 -12
No 100mg| 50 | 25 | 125 | 625 | 313 [ 156 |780ug| 390 | 195 | 97.5 | 48.7
Mw-o¢) - | - | -} -4 -0 - - b - e ]
91 ++ + + ~ - - - — - - - -
R SR NS NS DS N R DR N N N NP
93 - ++ | ++ + - - - - - - -~ -
94 - + + ~ - - — - - - -~ =
a5 ++ ++ ++ ++ + + + + + - - -
% N IS N NS I S I I NS A S
a7 ++ ++ ++ ++ ++ ++ ++ + + - ~ -
9R S IS NN I I I B NS N S D
99 - + + + + - - - - - - -
100 + + + + + ++ ++ ++ ++ ++ + +
101 - - ++ ++ + - = - - - - -
102 ++ + + + - - - - - - - -
103 ++ ++ ++ ++ + + - - - - ~ -~
104 R ISR NS RS N U R S S I N
105 + + + + + + - - - - ~ -
106 + ++ - - - - — - - - -~ -
w7 | -yl -1 - - SR S N SR N RN
108 + + - - - - - - - - = -
109 ++ ++ | ++ ++ ++ ++ ++ + - - ~ -
110 - - - - = - - +4 + = = =
111 - - = - ++ ++ + - - - ~ -
112 - AN PANEE BVAN D FAN AN JAN JAN AN AN AN
113 = - - - - - - - - - = -

Note. Anti-Influenza virus effects determined by hemagglutination inhibition
test with hot water extracts of herbs(MW), Con.:concentration of each
extract, ++, +, A and -: strong positive, positive, very weak and negative,

respectively.
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Table 10. Cytotoxicity effects of herbs on RBC.

0. -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 | -1 -12
INQ 100mgl 50 | 25 [ 125 | 625 | 313 | 1.56 |780ng| 390 [ 195 [ 975 | 487
MW-9Cl  + + + - — - - ~ - - ~ -
a1 SRR N IS SN N I R A - N S
9 SRR I N D S DN I IS A DU R
3 T I N I U I S R - S N
94 - - - _ - - - - _ - — -
% S I N N - - =S I BN N
96 + + + + + - = - - - - -
97 SR B R N N IS S IS N S R
98 + + + - - - - - - - - -
99 SR N S NS S B T I N DR R -
100 - - - - - = - - - = = =
101 + + - - = - - - - - - -
102 SR I N RS NS I T T S B R I
103 = = - - - = - - - - - -
104 + + + + + - - - = = = -
105 SRR SR I DS N NN N R R BN S
106 SEN NS N SR N I N S S SR R
107 + + + + + + + — — - - -
108 S I U R - - SRR IR DR B
109 - - = = = - = - - = = -
110 + + .| + + + + + + - - - -
111 + + + + - -~ - - - - - -
S I IR I T T N N R B B N
113 + + + + + + + - - - - ~

Note. Cytotoxicity to red blood cells determined by haemagglutination
inhibition test with hot water extracts of herbs(MW), Con.:concentration of

each extract, + and -:positive and negative, respectively.
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) HEE F& AR

goraf Aol 2x Fulolg A Y 23eld ZAzbel RBCoj cfdt
AEEFe] Azbs Table 112} 122 Fe]stadct. gt 23F 5 1059 ekxist
stujol g A ¥Ajo] AdgEul, thHEE RBCo] thit HMEEHE Ho Fc 53,
MM-95, MM-104, MM-107 2|3 MM-110014 1954g/m~25mg/ml2] = BgolA &
E9] Aol 9oL BEF AEEHE o FYcl
*4 MM-40), D}3(MM-57), ¥lab(MM-72)3} SA(M-79)e d4 2Z3} ot
FEoq EF Fulolgs BAES RAAR oekg %é«l BEole HAEEA
LElW D 4o FEX vlad o3 ¥PE Ho, mEE FEEcE d5 £2
o] Bt} #ulolgjA Y EAS HASE WHoE JHHolzt: AMMES EAF
sAch.

Table 11. Inhibitory effects of herbs on Influenza virus type A

on. | -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 | -1 -12
100mg! 50 | 25 | 125 | 625 | 313 | 156 [780ug| 390 | 195 | 975 | 48.7
MM-90| + |+ | - | - | - | -} - -] - - - -
91 ool I S I NS R S I N R M
% S e N Bt RN R RN N IR B I
93 S - - - - - - - -
94 ++ - - - - - - - - - - -
% = N I N N N N S B N R
96 - ++ - - - - - - - - - -
97 = I T N NS N IR I I N N
9% i I I N U R - A N RN R
g9 - ++ - - - - - - - - - -
0 | - j-j-1-4 -1 -]-1]-]-41-1=-1-+-
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on.| -1 -2 -3 -4 5 -6 -7 -8 -9 -10 | -1 -12
No. 100mg| 50 | 25 | 125 | 625 | 313 | 1.56 | 780xg} 390 | 195 | 975 | 48.7

MM-104 - | - | - | - | - | -1 -1 -1-1-1-1-

02 | - --l-1-1-1-1-1-1-1-1-

103 | - | -|-1-1-|1-/1-1-|-41{-1-1-

04 | - | - - -1 -1 -+t~ -1-1-1-

105 | - -{-|1-1-1-1-1-|-1-1|-]1-

06 | - | - -1 -1-1-1-1-1-1-1-

(o N e R R R N N IR IR AR

108 | - | - |+« -1 -1-1-1-1-1-1-

0 | - |-l -1 - -t-1-1-1-1-1-

110 - - - - - - - - ++ ++ + -

ES e e e e T = T I R B B I

m | - -0l -0-1-1-0-01-1-1-1-

m3 | - -l -0 -1 -1 -1-1-1-1-1-1-

Note. Anti-Influenza virus effects determined by hemagglutination inhibition
test with methanol extracts, Con.:concentration of each extract, ++, + and

-: strong positive, positive and negative, respectively,
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Table 12. Cytotoxicity of herbs against RBC

n. -1 2 -3 -4 -5 -6 -7 -8 9 10 | 11 | 12
No 100mg| 50 [ 25 (1251 625 | 313 | 156 [780ug! 390 | 195 | 975 | 48.7
CMIM-90E + + + + + + - - - ~ - - |
91 + = - - = - - - - - - -
92 - - - - = = - = = - - -
3 + - - - - - - - - - - -
a4 - - - - - _ _ - - - - -
95 + + + + + + - - - - - -
9% + - - - i - - - - - - -
a7 + + + - - - - - - - - -
OR + + + + + - - - - - - -
99 + + - - = = = - - - - -
100 + + + - - - - - - - = ~
101 + - - - = - - - - - - -
102 - = - - - - - - - - - -
103 + = - - = = = - = - = -
104 + + + + + + + - - - - -
105 + + + + + - - - - - - -
106 + + + + -~ - - - - - - -
107 + + + + + + + — - - - -
108 + + - = = = - - - - - -
10 T A N NS I I S NS N B I S
110 + + + + + + + + + + - -
111 + + + + ~ - - - - - - -
112, - - - - =~ - - - - - - o
113 - - - - ~ - - - - - - -
Note. Cytotoxicity to red blood cells determined by hemagglutination

inhibition test with

each extract,

respectively.

4
,

methanol extracts of herbs(MM),

+

and

strong positive,
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2. 1,23 A3 JelA B TepA e 233} YAEF AR wpold 2 A
4 HE 54

247) BEA YN AHEHE TAFAE bl 131, 22F ZMolA F B3}
22 B4 E Ze TGAEL Y FAPAHEEEME) ¥ AXYH(LEER)
o] 2ol ZABtA 371x] KYoE ZYSIiL(Table 13), HITE ©]-&3t Fulolg A

o
g QR AR S4od ¥Y ANS AAsoch
7b. 37k w89 =¥

Group I 1x}, 2x} ZAMoA Y & HAE B3H40), d 42 /=
(88)2} A7H(100)& Z7to g ¥ o}, ARE B2, {Al, A2 Y &
(REK)HS 2831 ALHol 7|9 oy EFoz AFAY FelE oA
de| o]gsla rIzhyolct TAANE AAE T I8 TYLFEE A=
2} Al 8E FESIof 3, HE FFHE A= AELE HH S B F
A st A £X]7F WANER sttt AFE UER AT + s YA
2 2¥e 74 starh

Group I1¢} ME 1x, 23 AN 7 Fxo FHE HAFE VAE
gtejate] 7| & wWAYE HYY ZAL=T, Grouwp II& UEA, HA=z, F23
oF Tz AZE 7| gekE 3, Group ML AWy, =laq, cfZE(c)
) 282 FFE 712 YA E FAgssch

oo

O

Y. gl Esds vlolas B4 U AE 54

23 BEE Ad I ES ZYY groupl S YA L2 1. 56mg/mé ~100mg/
% FZolN 7ZE BHg 2ol (Table 14), HMESAHo] A yehta] gk
CHTable 17). 53| Table 14014 2¥ 62 390ug/me-100mg/mé &% FZHoA nj
< Z3 BYE B4ch £ FxY BHES A VYAEE Y3 Y
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group II, Dol cth¥ HITE A1383t Azt Ut o2 6.25mg/me~100mg/nd &%
vl "L RYil(Table 15,16) MEZAZLS Ad UELA] 9Fat3(Table
18,19), A 7oA AFLE MUds e Vulojala VPSS B AL
AT Ee) 2B osiA s EIHE el ria AztE o] Al

Table 13. specific combinations of herbal on influenza virus A

Combination group Composition

1: MW40+MW88+MW100
MW40+MW88+MW100+MW63
MW40+MW88+MW100+MW1
MW40+MW88+MW100+MW97

Group I

MW40+MW88+MW100+MW110

MW40+MWB8+MW100+MW63+MW1+ MWI7+MW110

1: MW55+MW9+MW93+MW104+MW105
MW55+MW9+MW93+MW104+MW105+MW84+MW7
MW55+MW9+MW93+MW104 +MW105+MW12+MW35
MW55+MW9+MW93+MW104 +MW105+MW103
MW55+MW9+MWI3+MW104+MW105+MW84 +MW7+ MW12

Group 11

[3 7 I 3\

1: MW59+MW21+MW26+MWI1

: MW59+MW21+MW26+MWI1 +MW74+MW80
MW59 +MW21 +MW26+MWI1 +MWB1 +MW24
MW59+MW21 +MW26+MWI1 +MW 74 +MW80+MWB1

Group III

[S B N 7% B A

MW59+MW21 +MW26+MWI1 +MW24

- 52 -



Table 14. Inhibitory Effects of combinations of grouplon influenza virus

type A

Con.| -1 | -2 | -3 -4 -5 -6 -7 -84 -9 | -10 ) -11} -12

No.\|100mg| 50 | 25 |12.5(6.25[3.13 | 1.56 [780xg| 390 | 195 |97.5]| 48.7
1 ++ ++ ++ ++ ++ ++ + - - - - -
2 +4+ ++ ++ ++ +4+ ++ ++ - - - - -
3 +4+ ++ ++ ++ ++ +4 + - - - - -
4 +4 ++ ++ ++ ++ + - - - - - -
5 + ++ ++ ++ ++ ++ + - - - - -
6 ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -

Note. Anti-Influenza virus effects determined by hemagglutination inhibition
test with methanol extracts of Korean medicinal herb(MM), Con. :concentration
of each extract, ++, + and -: strong positive, positive and negative,

respectively,

Table 15. Inhibitory Effects of combinations of groupll on influenza virus

type A

Con.| -1 -2 -3 -4 -5 -6 -7 -8 -9 | -10 | -11 | -12

No.\/100mg| 50 25 {12.516.25]|3.13|1.56 |7804g| 390 | 195 [97.5|48.7
1 ++ ++ ++ ++ ++ + - - - - - -
2 ++ ++ ++ ++ ++ ++ + - - - - -
3 ++ ++ ++ ++ ++ ++ - - - - - -
4 +4 ++ ++ ++ + - - - - - - -
5 ++ ++ ++ ++ ++ ++ - - - - - -
6 ++ ++ +4 +4 ++ ++ + - - - - -

Note. Anti-Influenza virus effects determined by hemagglutination inhibition
test with methanol extracts of Korean medicinal herb(MM), Con.:concentration
of each extract, ++, + and -: strong positive, positive and negative,

respectively,
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Table 16. Inhibitory effects of combinations of grouplil on influenza virus

type A
-12
on, | -1 -2 -3 -4 -5 -6 -7 -8 -9 | -10 | -11 48
No.\ {100mg| 50 25 {12.5(6.25]|3.13|1.56 |780ug| 390 | 195 |97.5 7'
1 _+4 ++ +3 ++ + - - - - - - -
2 +4 ++ +4 ++ + - - - - - - -
3 +4 ++ t++ +4 ++ + - - - - - -
4 +4+ +4 ++ ++ ++ = - - - - - -
5 +4 ++ ++ —++ ++ + - - - - - -

Note. Anti-Influenza virus effects determined by hemagglutination inhibition
test with methanol extracts of Korean medicinal herb(MM), Con.:concentration
of each extract, ++, + and -: strong positive, positive and negative,

respectively.

Table 17. Cytotoxicity of combinations of group I against RBC

on.| -1 | -2 -3 -4 -5 -6 -7 1 -8 -9 |-10|-11 ] -12
No, N100mgl. 50 | 25 [12 51625013 13[1 56 (7804g! 390 | 195 197 548 7

D LN = W N
i
|
|
|
1
'
|
|
|
1
|
'

Note., Cytotoxicity to red blood cells determined by hemagglutination
inhibition test with methanol extracts of herbs(MM), Con.:concentration of
each extract, ++, + and -: strong positive, positive and negative,

respectively,
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Table 18. Cytotoxicity of combinations of groupll against RBC

Con, | -1 -2 | -3 -4 -5 -6 -7 -8 | -9 |-10| -11 | -12
No.\(100mg| 50 | 25 [12.5[6.25|3.13 |1.56 {780xg| 390 | 195 |97.5]48.7

QO | (WD |
i
1
1
1
|
t
i
|
|
i
|
l

Note. Cytotoxicity to red blood cells determined by hemagglutination
inhibition test with methanol extracts of herbs(MM), Con.:concentration of
each extract, ++, + and -: strong positive, positive and negative,

respectively.

Table 19. Cytotoxicity of combinations of grouplll against RBC

Con, | -1 -2 -3 -4 -5 -6 -7 -8 | -9 | -10 {-11 |-12
No.™\|100mg| 50 25 |12.516.25]3.13 | 1.56 |780xg| 390 | 195 |97.5]48.7

U [N [ =
!
|
!
i
!
1
t
|
|
1
|
|

Note. Cytotoxicity to red blood cells determined by hemagglutination

inhibition test with methanol extracts of herbs(MM), Con.:concentration of
each extract, ++, + and -: strong positive, positive and negative,

respectively,
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3. £Yo] A% A F& A8 PAESF A vlojef2 Y U A5

19} 23} A3 Qg B3 ASFA uloled A BRI RBCO| tiY HEEA
& AT 10082 wora] FolN Ay} Gasld As4 4z EE Puels
A Aol & 23H40), UBxH(55), $ukap(63), WL $H(88) 121
Fuh(110) 2% ATNEAYNE BYsie] PATFA} oy A BHL 24
stelth. SAEFdal vlolgl2 BAH AAL 139} 232 kol AMstdd, 1
2} B A2 Apberlite XAD-4of &3] Ez2]H ¥ ILE HIT RBCo| ozt N =
S4e AN, 23 Y ANE malel St ARy BAL ©H -2
Mot ol W4T B2 BYTE in situ ELISAH] o8] AR ZolTh,

7}. Amberlite XAD-4of 2%t 13} B¥

4 FEY AR etherE 0] &3t I ¥|3A4 £Yez ez, IHE
B 7 E Amberlite XAD-48 E A& 2123 AZulEFeu]e] 213f H0, 20% MeOH,
40% MeOH, 60% MeOH, 80% MeOH, 100% MeOH= E¥3lo] 3Blulojaia ™A A@}
RBCO] ti¥ MEHFEE HAAstyrh

2318 ANEL Table 2022 A slgdtd. H0 £Y 7L 5mg/ml~ 100mg/ml,
20% MeOH ¥+ 6.25mg/mé~3.13mg/ml, 40% MeOH £33+ 7804g/ml~1. 56mg/
wed] BTl FFulelga Aol UERRtI, RBCO] iy MESZLS
Amberlite XAD-4 I 2nlE Ay o] A EEojjr L}elytcl(Table 21).

L2t ZA9 HO0 £¥¥ 1= 1,56mg/ml~100mg/mé, 20% MeOH E¥ 1= 100mg/
¢, ether £ T 12.5mg/ml~100mg/mé F=-2toll A Zt2te] Fujolels A
o] 213 (Table 22), Amberlite XAD-40] &J¥ FF oA HES/o] UHFZ]
QU at ether E¥ FollA M EH/J(50mg/mé~100mg/me)o] ST Table 23).

Quizte] AL H0 ¥ 25mg/ml~100mg/mé, 60%3} 40% MeOH £ 100
mg/ml, 20% MeOH E¥ L= 6.25mg/ml~50mg/mé HE-77tollAl ztzte] 3tujolgia
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gado| U (Table 24), MEZAHES WA A QAR T, 20% MeOH} ether &3
FolA MESAol2ta ale] 7hHe BYEE Ecrh(Table 25).

Zuto] AL HO BEYFTE 48. Tug/ml~T780ug/ml, 60% MeOH EH T+ 1.56mg/ml
~6.25mg/ml, 40% MeOH ¥t 1.56mg/m¢~3.13mg/n¢ S EFZHolA zhzte] ¥n}
o8] A o] 919 (Table 26), MEHAL 20% MeOH £ 72| 7 -9 (50mg/me ~
100mg/mé) Tt o33t AEEAL B3 0.195mg/mé ~100mg/nd FEFZHA B =2
ztol = olglx| gt #3tA U= 2t (Table 27).

Fdz} vlolglA o] @y Yol {AHMW-88)= J&2] Amberlite
XAD-42 F A4S A}23 ATntEI v o] 3] H0, 20% MeOH, 40% MeOH, 60%
MeOH, 80% MeOH, 100% MeOHZ. ¥ 3te] PutoleiL T3 Al¥t RBCO g AE
Ede AL AXstdoy ¥ A ANHEHIT)N dojAd @] A==
thao EAEL 7R glddrh ME-889 BEYEEL E¥H oM tigo] gufe]
kol 9g wle Aol A UAY &3l AFFE 2T fujo] Ho|dH
A 3} 33"0""4' FAEE Zo] Al Ao} el ulel HHEo] WAdste U
HITAZE 7]chd o ¢lalch

Ak
o ho A
3}lo] %5

Table 20. Inhibitory effects of fractions MW-40 on influenza virus type A

-1 -2 -3 -4 -5 -6 -7 -8 -9 1 -10 | -11 -12
Layer
100mg. 50 25 112.516.25 13 131 5617804l 390 195 197 5148 7
H,0 ++ ++ - - - - - - - - _ -
MeOH 60%| - - - + +4 + _ - - _ - -
MeOH 40%| - - - - - - +4+ +4+ - - - -
MeOH 20% - - - - - ++ 44+ - - - - -
Ether - - - - - _ - - - _ _ _

Note. Anti-Influenza virus effects of Korean medicinal herbs
determined by hemagglutination inhibition test with fractions of herb
MW-40, Con.:concentration of each extract, ++, +, and -: strong

positive, positive, and negative, respectively.
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Table 21. Cytotoxicity of fractions MW-40 on RBC

-1 -2 -3 | -4 -5 -6 -7 -8 -9 | -10 | -11 | -12

Layer
50 | 25 112.516.25 13 1311,56178 390 | 195 197 5148 7

H-0 + + + - - - - - - - - -

MeOH 60%| + | + | + | + | + - - - - - -

MeOH 40% + + + + + + + + - - - -

MeOH 20% + + + + + + + - - - - -

Ether | + | - | - | - | - | -1 -1-1-1-1-1-

Note, Cytotoxicity to red blood cells determined by haemagglutination
test with fractions of herb MW-40, Con.:concentration of each extract, +

and -:positive and negative, respectively.

Table 22. Inhibitory effects of fractions MW-55 on influenza virus type A

-1 -2 1 -3 -4 -5 -6 -7 -8 | -9 {-10|-11 | -12

Layer
100mg | S0 25 112 516,25 131 1.561780ug1 390 ¢ 195 197 5148 7
H20 ++ ++ ++ ++ ++ ++ + - - - - -
MeOH 60%| - | - | - | - - - - -1 -1 -1 - -
MeOH d0%| - | - | - | - | - i e B B

MeOH 20%| ++ | - | - | - | - | - | - | - |-1-]-1]-

Ether | + | + | + | + | - | - -1 -1-1-1-1-

Note. Anti-Influenza virus effects of Korean medicinal herbs determined
by hemagglutination inhibition test with fractions of herb MW-55,
Con. :concentration of each extract, ++, +, and -: strong positive,

positive, and negative, respectively.
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Table 23. Cytotoxicity fractions MW-55 on RBC

-1 -2 | -3 -4 -5 -6 -7 -8 -9 | -10 | -11 | -12
Layer
100mg| 50 | 25 §12.516.25]3.13 {1.56{7804g| 330} 195 | 97.5 |48.7
MeOH 60%| - - - - - - - - - - - -
MeOH 40%| - -1 - - - - - - - - - _
MeOH 20%| - - - - - - - - - - _ _
Ether - - - - - - - - - - - -
Ether + + - - - - - - - - - -

Note, Cytotoxicity to red blood cells determined by haemagglutination
inhibition test with fractions of herb MW-55, Con.:concentration of each

extract, + and -:positive and negative, respectively.

Table 24. Inhibitory effects of fractions MW-63 on influenza virus type A

-1 -2 1 -3 4 -5 -6 -7 (-81-9|-10]-11}-12

Layer
100mg| 50 | 25 |12.5{6.25]3.13 [1.56|780ukg| 390 | 195 [97.5|48.7

H20 ++ ++ + - - - - - - - - -

MeOH 60%| ++ - - - - - - - - - - -

MeOH 40%| ++ - - - - - - - - - - -

MeOH 20% - + ++ +4 + - - - - - - -

Ether - - - - - - - - - - - -

Note. Anti-Influenza virus effects of Korean medicinal herbs determined
by hemagglutination inhibition test with fractions of herb MW-63,
Con, :concentration of each extract, ++, +, and -: strong positive,

positive, and negative, respectively,

- 59 -



Table 25. Cytotoxicity of fractions MW-63 on RBC

-1 -2 -3 -4 -5 -6 -7 -8 1]-9|-10] -11 | -12
100mg| 50 | 25 {12.5(6.25|3.13 |1.56 |7804g| 390 | 195 | 97.5 {48.7

Layer

o | - [ - |- -1 -1 -1-1-1-1-1-1-

MeOH 60%| - - - - - - - - - - - -

MeGH 40%| - - - - - - - - - - - _

MeOH 20%| A A - - - - - - - - - -

Ether PN A - - - - - - - - - -

Note. Cytotoxicity to red blood cells determined by haemagglutination
inhibition test with fractions of herb MW-63, Con.:concentration of each

extract, +, A and -:positive and negative, respectively,

Table 26. Inhibitory effects of fractions MW-110 on influenza virus type A

-1 -2} -3 -4 -5 -6 -7 -8 -9 -10 | -11 -12
Layer
100mg| 50 | 25 |12.5[6.253.13 |1.56|780ug| 390 | 195 [97.5| 48.7
Hz0 - - - = - - - + ++ ++ + +
MeOH 60% - - - - + + + - - - - -
MeOH 40%) - - - - - + + - - - - -
MeOH 20%| - - - - - - - - - - - -
Ether - - - - - - - - - - _ -

Note. Anti-Influenza virus effects of Korean medicinal herbs determined
by hemagglutination inhibition test with fractions of herb MW-110,
Con. :concentration of each extract, ++, + and -: strong positive,

positive, and negative, respectively,
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Table 27. Cytotoxicity of fractions MW-110 on RBC

-1 21 -3| -4 -5 -6 -7 | -81-9]-10]|-11 | -12

Layer
100mg| 50 | 25 |12.5(6.25}3,13 [1.56 780pg 390 | 195 {97.5 {48.7

H,0 + + + + + + + + + + - -

MeOH 60% + + |+ + + + - - - - - _

MeOH 40% + + + + + + + - - - - -

MeOH 20%| + -] - - - - - - - i }

Ether + + + + + + + - - - - -

Note. Cytotoxicity to red blood cells determined by haemagglutination
inhibition test with fractions of herb MW-110, Con. :concentration of each

extract, + and -:positive and negative, respectively.

U}, in situ ELISA o] 2]} 2x} 7

YT &F AHHIT)S A&3tA tige] A2E 43 AgYE 5 drtes %
AE A oy, Ay FuAQ B AR A3} Yo °'°1*1 L
x}7F doid 4 A& VAL ZIX glth oy FAF L A A B
Fodxal vlolg & g ZAals 33 WESle FAY AHFE FAsi éﬂ% =
E3A T tha EAEE 7R ke BZEo AEY HAr e AA
ste A= HAstdTh Sdol A ME AN FHH A3} =2 Jd3f
e £ e A& Hufdt Fol7] s £ 4+ s YHAE ELISAE o

3

Ld

g BRI AL sHsdol B E3H40)% U
m St gg% b - 25 Fgold 44" BA 2YT
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I in situ ELISA

+ direct method

MDCK cell LjofiA] 2413t Viruss 2H ZH&3}

50TCIDso

i tit
virus titer MIT assay® &%

1. gujolzia B A
2. ulolda AT

virus in MDCK cell
| o) 4
v e} (2days)
!

fixation

{

AAA anti-influenza polyclonal antibody

d
conjugate binding

d
TMB

{
450mm reading

Journal of Virological Methods

165-177

it}
R
A
re

77(1999)

Fig. 2 Virus A% ZE7} & M AY Py 73
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1) & vlolgl& Y &3S A ulolgA 5= AX

2Agte] ooy ZAH ulojAA G7IE FPF7] 8l MIT assayE ©I
g3lgm vlo]@ A& Ut TCIDnteE Fstarh. AE A= nEZE= ot
9l succinate dehydrogenase ¥/doll ]3] 3-[4, 5-Dimethylthiazol-2-yl-2,
5-diphenyl-tetrazolium bromide(MIT)7} ¥ X o] formazan ZARo g AAEE= A
=2 FUEE EFstE MIT ZAHE $83tod ulolgze] 3 XYY F=E
ZRuozA wold s 47E Auste wdoz gttt

ghulola A B 23 & A% volYdL FEE A A3 uloli FAHY
& 10812 AYS M3l MITHoZ 33T FAz Yy ulE nlojz2 |t
EzZAL Fig. 37 TUT Aol AHEE uwolalA FHYY = TCIDwIL
A3t@u] Reed-Muench A& ol &3t A4y Az} upolgls &4 7}
£ 5x10' TCID22 B3| At

hu

2) uiolgla FF AR 23X

B Age dxizta g3 F & influenza virus B4 Z4YPE 28t A
3t 7bA # o) WEY ZPYPOE Andrzej F(1999)8] WEE 83t AHE3IA
th. 7129 AAYL ulolAE A FAFste Pyol ohdi niol el o3
ARy} Zagoegd AxHEHEg Hoj: ME o EX|3l= succinate
dehydrogenase = lactate dehydrogenase(LDH) 528 Z4AE FRAUSLEZHN A=
of thdt ulolAA E}E VAAe=E ZHHsI: wWoldcoh U in situ
ELISA B2 ulolgjAe] HE2&E st WU2E Pulojeis VY AAE
APH o &3t Yol & 4 AUrh
5x10* TCIDsoZtol ZAH nlolala wide &Y g ol &3l Uulolels VES
Hst7] 93] slolslA AE FPHEE ELISA WPE $83t &3 2434 X
THLE Fig. 49 Pz, upola L VY FF S 9AF vlolg2 FF A FE
50 TCID;02. 2 Z g 3taict.

ooy I
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Fig 3. Standard curve for influenza virus titers by MIT assay
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Fig 4. Standard curve for influenza virus titers by in situ ELISA



3) 3T Fqx} blolajA B &
7}) th2F ¢kl Amantadine Hydrochlorideel th3t ¥njolgja ¥#7d

Influenza virus type Aol th¥t % 3§4]Q] Amantadine Hydrochloride& tiZXF
A2 ALgst7] #18l in situ ELISA W¥o2 shiolda¥de 3% AT:
Fig. 52} Zgich. 3petgtd obAlQl Amantadin-HC19] ICso k& 20.54ug/mLE ulo] g
2ol iyt AELS AT 43} 50% HESES UellE =& UE
7#og U2 SxojA FulolL BPS LT

o >

) 2aolA Ee¥ 2Y o whd Bl oyt Fupol A A

Baold Be® 28 vd E-o] iy Fulolgs VA2 in situ ELISA
e ggstdid BEANE AEste ulolE2e ¥E YESE TS
ICs Yo2 A3t REolA Eal® 12 £¥of oy ulolgis RHE ¥
& 722 o] 4™ (Haemagglutination inhibition test, HIT)2E 1x ZMg ZHAz}
40% MeOHS} 60% MeOH E-¥olA Bido] &A= dut o] EYEof cfsto] ELISA ¥
Mg 0|23} 3 influenza virus B4 ST A 40% MeOH FY ol A= MDCK
AEol oitt AESHol ZstA ZAsel vloldzel Uiyt YPAA Yulolsl2
FHE 2A35177F E7rsstAct. 60% MeOH E¥olA #2" S6-1, S6-2, S6-3,
S6-4 5o Z E¥ol tiste HELFAGAYHIT) 22 Z ¥ A3t S6-33 S6-4
2Yol4 wulolada Baol 23Kl o RUBH thslod in situ ELISAE ol
5tod 8} influenza virus B4 & S 3 A S6-4 £l MEF/Zol AsHA
30| nlolglae] U AP njolgL ARE FAs/IE 27MssAR
S6-3 HHo)x gdEAUE Hal™ R3}-compound Mo thste VAL &3 Ay
ICso S D1,000u/m 0.2 A E AT S6-2 £¥olA £2|¥ E3}-compound I
AESHo] 7ot &3 o} nlold o] Ty RAHY Pujoldx ENE 23l

717} E7bsstaloh

- 65 -



oh) fztelA E2id £8 9 dd ol i Fujojeas B

Sajold Beld £¥3 ©ad Bado] Tyt gulolds BAS in situ ELISA
& gestdy BAAINE ASIE uolAY R WEKET BB
IC50 o2 Zstact. fatld He® z Edol ot stujolais ANE 3

I SAAAHY(HIT) SR 12} A% A3} 40% MeOHR} 60% MeOH FHollA] &H/do]
zAxlodon o] EYESoA 22" Y 9 A EA tfs] in situ ELISAE 9]
23}y 3 influenza virus 84 H3E £33 ZALE Table 282 Table 292} 3

otth. ol thit 40% MeOH EZold = AEFFo] ZstA FFHo ulolg 2o
i3t 2 Fd Yulolgla AAE FF7 Esbestart. fAtel oyt 60%
MeOH 2¥of th3dt Azl ICs Zto] 676.0844/me 22 Fig. 6.3 Zrotrh. 82} 60%
MeOHoll A 229 £¥ Fof J6-59 ICso 3t 454.64/me 22 Fig. 7.3} o] &3
o] 60% MeOH EHHrT} ulolg]a o] EoLl J6-500A4 &eB FA
-compound IV} ICse Zlol >1,000/méC T A E oA FnlojgjA Aol Uiy
Z+ 2oz EFFEAch J6-4 BHoIM £l FAt-compound I ICso Zkol
21,000/ 2.2 60% MeOH TRl Pulolga HAo] uloprl Zeg ZFHA
ch. 82} J6-3 EHolA Eel® J6-319] ICs3ta 962.6u/me 02 Fig. 8.3} gk
I 60% MeOH E¥oflA Hris ¥ujo]gis o] W2 Aoz FAEon J6-3
oA £e]¥ FX}-compound I 2] ICso Fkol >1,0004/me o2 Fujolajs Aol Ui
7t Aoz Ao} §=l-compound 118] ICse Ztol 918.4644/m O 2 Fig. 9.
o} Zrok3 J6-31 BY3} w3 Y Fupolgia Ao wolFl Zog FFEI
c}.
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Table 28. Inhibitory effect of fractions from Citrus junos against Influenza A

virus by in situ ELISA,

Fraction 1Cso’(12/me)
fr. 40%MeOH n.d.
fr. J4-1 n.d.
fr. J4-2 n.d.
fr. J4-4 n.d.
fr. 60%MeOH 676.08
fr. J6-5 454.6
fr. J6-3 962.6

® 50% virus concentration determined by ELISA

n.d. = not determined

Table 29. Inhibition of influenza A virus infectivity by compounds from Citrus

Junos as measured using cellular ELISA

Compound 1Cso°( 18/ me)
com, I >1,000
com, II 918. 46
com. III >1,000
com. IV >1,000

® 50% virus concentration determined by ELISA
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Fig. 5. Inhibitory effect of Amantadine Hydrochloride against

influenza A virus by ELISA
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Fig. 6. Inhibitory effect of 60% MeOH fraction from Citrus junos
against influenza A virus by ELISA.
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Fig. 7. Inhibitory effect of J6-5 fraction Citrus junos against
influenza A virus by ELISA.
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Fig. 8. Inhibitory effect of J6-31 fraction Citrus junos against

influenza A virus by ELISA.
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Fig. 9. Inhibitory effect of compound i isolated form Citrus junos
against influenza A virus by ELISA.
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A1d A4 A

influenza virus [A/Taiwan/1/86/(HIN1)] o th&t NP-97-18] A etz &
HITH (R @30 A )oll osiA ujolais BAHS 233 A} 2 3fujo
AL Bgol FRHA A% FAAMTF)S BRHORM)E ulolalA Yol 23
Hol fxtet BajolM Zel€ 7 EYof ozt gujolals HIE HY LA
MHIT)2 2 12 A3 F in situ ELISAS o] &3] AZ3t: nlolgjrel g
MIEE Baste] ST A3 BE AR S4o| Z3IA ZAF ol uio] Ao
e RHHA FuloldL AARE FAsUs Brlsstdn Sxtolq Ew 7
TH FHlolga Vo] EAso] YHXNYHoT HYg sHM Y HYEL

FZRE (Citrus junos, Rutaceae): Z32lAtolm ez EX3l1 44
(REAH)CZE B9 feuel AFE o Qduxw Ay Hrel detdx - ) -
Tl Azl A sl (Hh) U AZMRT(ARKSE) A A (85E)sHs )

A= (BELEY)olt BEVFO2 A Eol7} duol Waln sixjz} 23 wE3
A7t gtk de BR(EE)RD A WY BB A2 ek 4S Folx

TH7b ol tid e B3ixn] WREo] EX(SiE)ol2 sgxtele] £ St gl
Lo G (EM) ol €2 A7t ook Z2 JA(EM) O 194 delm gEs
S Az ZHz 292 Zzt 5rfol 207) FE2 428 5A(8) T w

ol BRH(ER)CE YA Tate] EuH(TEM)ol gtk 9~109e] Fnjrt
o%ﬂﬂ% e WA (RBP)CID 9t 2EEEsn Ruos o 2
1~Tn2 S Y717 Q& e Aol 2 WA % Holxm FHR} v
of A3 EL(XE) F 1% Flol it dujE zoEE *}—8—6}1 o] & 2=
BARE)S cf&Fo2M ogyith. #xe) 4 BolE: hesperidin, narirutin,
naringin, neohesperidin, junosmarin, lutein, synephrine, terpinen-4-o0l, a

-terpineol, 7-0- [ a-L-rhamnopyranosyl-(1-2)- a -L- rhamnopyranosyl-(1-6)- 8
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-D-glucopyranosyl] naringenin, violaxanthin, neoxanthin, a-pinene, S -pinene,
germacrene D, geraniol, <citronellal, linalool, ocimene, terpinolene,
spathulenol, p-cymene, y -terpinene, 1,3, 11-elematriene 5So] Qlon o2
FAHRMT), AT )N £3S ¥ (FR), e (8EE|), 2AHHF), 4
FAS(LUHBFR), FSH(BBM)OIT A& - BFLo] 2ol AUjE S8, 4
€ % AE BAFE Adon Tz ugedA ] - }A - U E ZAEBY
B-aoAe] - A7 AT -t 23 FA -G - 2n] - 23] - BHY - /FUE
- A3 - A" ol AE Eri(olFE, 1980 ¢ ZElH, 1996 : oYk,
1996).

Citrus &A1 5o thslt A o= 19749 Jung2 SA}oflA] formic acid, acetic

—

B

o

acid, propionic acid, n-valeric acid®} Z'2 nonvolatile acid % ¢ -pinene,
d-limonene, p-cymene?] 37}A| aroma’d £-& s oo (Jung et al, 1974) 1987
d Lee T2 f2tel FA1ate] o|fety B4, ¥4 E, FAHY AWt 2EE&
HA3lgct(Lee et al, 1987). 1989 Ito 5 & C(Citrus tamurana®t Citrus
kinokuni 2 %€ flavanone A1& ¢l hiravanonex} yukovanol& E2|, E a3l o
H(Ito et al, 1989) 19914 Matsuda -2 Citrus unshuZ H¥ & 2|3} hesperidin
o] type lof stetaz] 2Lo] gl B 289 T (Matsuda et al, 1991), 19944
Enim §2 Citrus M EwjYo]r E& hesperidine] & F 27t Qcta B Istect
(Emim et al, 1994), Citrus &£AIE2] FAEQl hesperetin?] 3tulojyj A #H I}
hesperidin®] 3¢, &, 33, ZHLEHEA3 2§, hesperetinz}
naringenin®] Helicobacter pylori®] oA &EIE uH|E3FF flavonoide] Ao tf
T owe Jd3rt Raxz glth 1985¢ Kaul 5  flavonoid(quercetin,
naringin, hesperetin, catechin)?] Herpes simplex virus type 1(HSV-1),
polio-virus type 1, parainfluenza virus type 3(pf-3) 9 respiratory
syncytial virus(RSV)ol tj3t 3tutolg| A & ZMT A quercetind Hio] g
29 @3t BAE GAAIM hesperetin® ulolH A8 HAT ol A7
catechinZ ulola{2e] ZdwrE AAAI N naringind Hio]g A2 7tz Hx

Evl QAAF)|x] Rtz HadtgtHKaul et al, 1985). 198549 Mucsi &
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flavonoid7} vlolel22] FAl13} cyclic AMPY] F7}o] nmlxE A3g AF3loLy
quercetin3} quercitring Human(alpha)herpesvirus 1(HSV-1)=}
suid(alpha)herpesvirus 1(pseu- dorabies)?] ZAl& A A7 cyclic AMPE

FFAI ZAA 7t hesperidin} rutind o}F of3ko] Qlalom ofd AE Bl u}
olg]& FEI= cyclic AMPY F712} dHo] Utz B3l o (Mucsi et al,
1985), 1988 Ratty §< flavinoid®] FRof w2 w|FAA x|u Alsle] YA S
HAsgl=ul aglyconeo] ®i@AMEch itz HAo] A3y A, B ringd
hydroxyl7] |3, C-2,39] o]F A%, C-39 hydroxyl7] X3 9 C-42] ketod|:
itz A4 E& UMM Pcta Ruslgich(Ratty et al, 1988). 1994 Okamura %
& hesperidino] 3413} F 7} 78t B 23} tH(Okamura et al, 1994). 1994
d Galati T2 hesperidino] 3¢z AZTF}s 9rln RIastgdon 19959
Monforte 5-& hesperidino] HDL cholesterol2 & 7}A}7]3 LDL cholesterol& 7t
A7l B3t et B st a(Monforte et al, 1995) Nagai 2 1990
Scutellaia baicalenesis®] 2| 2F¥ F2|¢ 5,7,4’ -trihydroxy-8-methoxyfla-
voneo| influenza virus®] sialidaseE JA3}lo] uiojgj At A3t B2
5}l o 19920 = Scutellaia  baicalenesis®] gogHe 23t
isoscutellarein(5,7,8,4 * -tetrahydroxyflavone)o] MDBK cellz} embryonated egg
9] allantonic  sacol 5,7,4’ -trihydroxy-8-methoxyflavone® T}  7}& 3} A
influenza virus®] sialidase® A5l FinfluenzaZ 7} ¢Qlcta R astgdct
(Nagai et al, 1990 : 1992). 1990 Nagata 5 amantadine® virus plaque® A3
= YA SR gt RNA polymerase®] AL AAA|7|x|% B3}t Pinus parviflora
o] 4tA polysaccharide®} 1 Ez} o] MDCK cell?] Hioja]A2] whwlz AL
Z 8 3}5 RNA-dependent RNA polymerase®] AL Ao x 3lotyA mul o}
Uzt influenza A7 Qi H 33519 O 0j(Nagata et al, 1990) 19914
Harada &< Pinus parviflora®] &A1& 2} alkali-lignino] 3tinfluenza A &
4& uUetdcia B 33}4 51 (Harada et al, 1991) 1997 Hammad 5-& ratoflA] &2
29 2ol tha) 1174419 flavonoids] BHE AAisted Tzel Ba el VAR
98 B339 cHHammad et al, 1997). 1998 Berkarda S-& hesperidino]
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hesperidine] 7,12-dimethylbenz(a)anthraceneo] 2]%} tumor?] S A1 7%
X3}A|7t  12-0-tetradecanoyl-13-phorbole] &]3JA tumor7} FUEE= AL x|
AlZittl B 33519 2™ (Berkarda et al, 1998) 1999 Bae 5-& hesperetini}
naringenin©| Helicobacter pylori& |3tttz B 312t (Bae et al, 1999).

2 dFoE $48 ¥influenza B/ o] %’\l‘_ 2 (WMF)E 452 &
33 7t H&dle] 9L AAE wAFOE EH3 g zZt 289 8influenza
8 E& FA3AAM BY APHoE ZF chromatographyE THUL2H 4579
flavonoid WA & £elol2 o5 el Belzfaty 0 Exetd B woel oot
F2& AAsech Compound 1- V& Ee| #3ta A4t} IR, FAB(-)MS, 'H-NMR,
C-NMR, 'H-'H coSY, '*C-'H COSY, HMBC 5] 7|712Az 2o A 2[4 Y
3t Compound 1€ naringenin 7-0 (2”, 6” -di-0-a -L-rhamnopyranosyl)- 8
-D-glucopyranoside, Compound I+ hesperetin 7-0 (2”7, 6” -di-0- ¢ -L-rhamno-
pyranosyl)- 8 -D-glucopyranoside, Compound IlI+= hesperidin (hesperetin 7-0-
rutinoside), Compound IV narirutin(naringenin 7-0-rutinoside)Z2 ¥¢l, &3
stgdom o]Ate] flavonoidul @] ZollA4 Compound I 2} Compound Il Citrus<:
off A A& & FAolx, 53| Compound I Aldofd Aoz wUAH
flavonoid& & o|t}. In situ ELISAS] ¥WH o2 (xlojlA &gt flavonoid ¥iwA|
9l naringenin glycoside®} hesperetin glycosided] influenza virus
[A/Taiwan/1/86/(HIN1)] o] t§3t stujojgiA A& ZAI ZA} Compound =
ICso Ftol 918.46L/ml o2 3tulolajA FH27} 909 o™ Compound I, Compound III
% Compound IVE ICse Zto] >1,000u4/m¢ o2 ujo]g A HAdo] S E A ¢fgict
hesperetin triglycosideql Compound Il #njo]la]ax FAo] glgon}
hesperetin diglycoside(hesperidin)Ql Compound I Aol ZAEz] oo}
glucose 2¥oll ZA¥YE ol Q& rhamnoser} FulolgiaA TIE F7XctE RS
o 4 9lel3l ®3}, naringenin triglycosideql Compound I1& ¥Ao] =3z
%o} hesperetin B ring?] C-4 "’ o] ZA¥E o] 9 methoxly?]7} 3tujo]lajA H 3}
£ F7HAtke Z21& #A & 4+ glo] FulolglA B3} flavonoid wFAF2
2te] ABBAE & + At
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Coapound [ :
Naringenin 7-0(2°, 67-di-0- g ~L-rhamnophyranosy|)- g-D-giucophyranoside

6"

Compound I] :
Hesperetin 7-0(2°, 67-di-0- a-L-rhaenophyranosyl )~ g ~D-glucophyranoside

Fig. 1 The structures of compound [-1]
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6"
o— 3' OH

H 0 He , o .
OH OH oﬂ\(?ﬂ__‘)‘
OH 5
OH o

Compoundlll : Hesperidin(hesperetin 7-0-rutinoside)

6"
O—CH;
H (0]
[ o7 o 2 4
Me o OH
oH OH 5HEgH
OH 5
OH o
CompoundV : Narirutin{naringenin 7-0-rutinaside)

Fig. l The structures of compound M-IV
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A2A A= D Py

HITH(HE 2R gAY )oll &3k influenza virus [A/Taiwan/1/86/(HIN1)] o tj
¥ 97-NP-19] Fulolela FHS FAHY A FAHHTF)olAM dujolags o] &3
Hol #xtollA Zel® 2zt £Fof ozt ulolgjs AHE HELSIAGAYHIT) &=
12 ZME F in situ ELISAE o] &3l &3t vloj2jA] o4& WEZE i)
of 5%% AAE YR 1 RE HE €8 ¥ FR AL s

1. A189 23

HEANEEZ MY FAHHT)E Y 28 fFARERIM A3 £ Adsio] 4
A Fel= ARgshalch

2. $2, 29 9 2E 29

AR dul, {AHWT)IE AEAEE AMESIAch fAHMTF)E 4= 23
e FET F AN AdsHste A2 279.8¢S 42 F BHES AAT A5 ¥
influenza L 3}7t Qlglch. Scheme 19] ol whel {21 4 JAE Eo e
F MeOHE FHA|A IAH4L H3IA|F|HA] Amberlite XAD-4 gel& AFR-3}F column
chromatography S AlA]3}lo] H,0, 20% MeOH, 40% MeOH, 60% MeOH, 80% MeOH & 100%
MeOH fraction©® i}ro] Zb E¥ ol th3t Fulolela AARE AP T-LHAAY (HIT)
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0% 1x A A3} 40% MeOHZ} 60% MeOH 2 ojjA o] ZAEgon o] EYE
of thdle] in situ ELISAE ©]&3te ¥8E& F3 Y A3t 40% MeOH £HolM = MES
o] BtA &FFEHo] wiolg2ol iyt AP A Fulolga AAE FHI7 £
=3}lact. 60% MeOH E# (7.8 mg)L 3tujo]a]A ¥Ado] 7131A LIElL} Sephadex LH-20
2} 50% MeOHE ©]-&%} column chromatographyS AlA|3}o] J6-10ll4 J6-671A] 67]& =
oz thrder o] FHE FolAd #go] 9le J6-3 £¥(824.8 ng)& ODS column
chromatography(50% MeOH)E AlA|d}e] J6-31of|A J6-3271%] 2702 BELoE Uyl
TA] Aol ol J6-31 EE(693.0 mg)S ODS column chromatography(40% MeOH)E A
Aste] J6-311614 J6-3157H2] 570¢] EEog Urglon ol EY ZFolA J6-313
F¥(284.4 wpg)x}  J6-315  E¥(192.2 mg)&  Silica gel  column
chromatography(C:M: W=70:30:4)& AlA|3}lo] Ztz}olA] Compound 1(134.1 mg) %
Compound I1(162.0 mg)& Ee|stdct EF J6-4 2E(108.0 mg)L Sephadex LH-202}
60% MeOHE ©]-83t column chromatography& AdA]8ted Compound 111(92.0 mg)E £2|3}
g3, J6-5 EH(1.2 g)& Sephadex LH-203} 60% MeOHE ©]&3F column
chromatography& AlA|3}e] J6-513} J6-52 2O 2 &% J6-52 £3(1.1g)S ODS
column chromatography(50% MeOH)E Al A)3}od Compound IV(727.2 mg)& <2]3}lsict.



Citrus junos (Fresh fructus, 4 kg)

Hs0 Extract (279.8 g)

|
! l l | |

H,0 20% MeOH  40% MeCH 60% MeOH 80% MeOH 100% MeOH
(7.8 g)
Sephadex LH-20 C.C
(50% MeOH)
J6-1 J6-2 J6-3 J6-4 J6-5 J6-6
(824.8 mg) (108. Omg) (1.2 g)
Sephadex
0DsS C.C Sephadex LH-20
LH-20 C.C
(50% MeOH) C.C (60% MeCOH)
(60% MeOH)
Compound I
(92.0 mg)
J6-31 J6-32 J6-51 J6-52
(693.0 mg) (1.1 g)
ons C.C 0DS C.C
(40% MeOH) (50% MeOH)
J6-311 J6-312 J6-313 J6-314 J6-315 Compound IV
(284.4 mg) (192.2 mg) (727.2 mg)
Silicagel C.C Silicagel C.C

(C:M:%=70:30:4)
Compound [
(134.1 mg)

(C:M:W=70:30:4)
Compound 1II
(162.0 mg)

Scheme 1. Extraction and Isolation of Compounds from the Junoris Fructus



Compound I  Compound II Compound I Compound IV

Fig. I

% TLC solvent
CHCls : MeOH : H,0 =70 : 30 : 4
% Spray reagent : 10% H;SO4

% Compound I : Rf = 0.24

Compound II : Rf = 0.38
Compound III : Rf = 0.46
Compound IV : Rf = 0.4

Thin layer chromatogram of Compound I -IV



3. 717

(D IR Spectropotometer : Bruker IFS 48, KBr(Germany)
@ FAB(-)MS Spectrometer : VG70-VSEQ(England)
FAB Source : ionized by 35keV Cs’ ion beam
Matrix : Glycerol
® 'H-NMR Spectrometer : Bruker AM-500, 500 MHz(Germany)
Bruker AM-200, 200 MHz(Germany)
Spectral width : 3,500 Hz
Internal standard : TMS
Room temperature
@ "“c-NMR Spectrometer : Bruker AM-500, 125 MHz(Germany)
Bruker AM-200, 50 MHz(Germany)
Spectral width : 3,500 Hz
Internal standard : TMS

Room temperature

4. HYEAY 717 24
7}. Compound I & 717] &4
IR v**cm™ : 3362(0H), 2917(C-H), 1636(C=0), 1576, 1456(C=C), 1513(C-C),

max 1179, 1136(C-0), 1064 (glycosidic 0), 835 (aromatic ring)cm™
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(Fig. 1-1)
FAB(-)Mass(m/z) @ 725[M-H]", 579[M-(rha+H)]", 271[M-(glc+rha+rha+H)]
(Fig. 1-2)

'Y-NMR(CDs0D) : &1.19 (3H, d, J = 6.2 Hz, H-6""""), 1.29 (3H, d, J = 6.2 Hz,
H-6"""), 2.75 (1H, dd, J =17.2, 3.0 Hz, H-3), 3.15 (IH, dd, J
= 17.2, 12.6 Hz, H-3), 4.69 (1H, s, rhal anomeric-H), 5.06
(1H, dd, J = 10.5, 7.5 Hz, glc anomeric-H), 5.25 (lH, dd, J =
4.7, 1.5 Hz, rha2 anomeric-H), 5.37 (1H, dd J =12.5, 2.9 Hz,
H-2), 6.14 (1H, d J = 2.1 He, H-6), 6.17 (1H, d J = 1.9 Hz,
H-8), 6.83 (2H, d, J = 8.6 Hz, H-3", 5"), 7.32 (2H, d, J=8.6
Hz, H-2', 6’) : (Fig. 1-3)

"SC-NMR(CDsOD) : (Fig. 1-4)
L}, Compound I12] 7]17] &4

IR v*¥cm™ : 3308(CH), 2917(C-H), 1644(C=0), 1606, 1445(C=C), 1519(C-C)
max 1273, 1134(C-0), 1070 (glycosidic 0), 810 (aromatic ring)cm™
(Fig. 2-1)

FAB(-)Mass(m/z) : 755[M-H]", 725[M-(MeO+H)]", 609[M-(rha+H)]",
301[M-(glc+rha+rha+H)]™ ; (Fig. 2-2)

'H-NMR(CD0D) : 81.19 (3H, d, J=6.2 Hz, H-6""""), 1.29 (31, d, J = 6.2 He,
H-6"""), 2.78 (1H, dd, J =17.6, 3.2 Hz, H-3), 3.11 (1H, dd, J
= 17.2, 12.4 Hz, H-3), 3.86 (3H, s, MeO), 4.69 (IH, dd, J =
3.3, 1.5 Hz, rhal anomeric-H), 5.06 (1H, ¢, J = 8.5 Hz, glc
anomeric-H), 5.25 (1H, dd, J = 4.2, 1.6 Hz, rha2 anomeric-H),
5.37 (1H, dd, J=13.3, 3.0 Hz, H-2), 6.15 (1H, d, J = 2.3 Hz,
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H-6), 6.17 (1H, d J = 2.3 Hz, H-8), 6.92 (1H, d, J = 8.6 Hz,
H-5"), 6.93 (1H, dd, J = 8.6, 1.7 Hz, H-6"'), 6.98 (1H, dd, J =
1.8 Hz, H-2") : (Fig. 2-3)

BC-NMR(CD:OD) : (Fig. 2-4)

t}. Compound I 717] &4

IR v¥cm™ : 3474(0H), 2917(C-H), 1647(C=0), 1606, 1444(C=C), 1519(C-C),
max 1183, 1132(C-0), 1069 (glycosidic 0), 972, 815 (aromatic ring)
co’ : (Fig. 3-1)

FAB(-)Mass(m/z) : 609[M-H]", 571[M-(MeO+H)]", 301[M-(glc+rha+H)]: (Fig. 3-2)

'"H-NMR(CDy0D) : &1.02 (3H, dd, J = 6.2, 2.8 Hz, H-6"""), 3.71 (3H, s, Me0),
4.46 (1H, s, rha anomeric - H), 4.91 (1H, ¢, J = 7.2 Hz, glc
anomeric-H), 5.42 (1H, dd, J = 8.4, 13.1 Hz, H-2), 6.05 (1H,
s, H-8), 6.08 (IH, s, H~6), 6.85 (1H, dd J = 8.5, 2.2 Hz,
H-6'), 6.87 (1H, d, J = 2,2 Hz, H-2"),

6.88 (IH, d J = 8.3 Hz, H-5') : (Fig. 3-3)

BC-NMR(CD;0D) : (Fig. 3-4)

2}, Compound IV&] 7]7] &4

IR V¥ em™ : 3393(0H), 2917(C-H), 1644(C=0), 1575, 1444(C=C), 1519(C-C),
max 1176, 1136(C-0), 1064 (glycosidic 0), 835 (aromatic ring)cm™
(Fig. 4-1)



FAB(-)Mass(m/z) :

'H-NMR(CD;0D) :

BC-NMR(CD;0D) :

579[M-H]", 271[M-(glc+rha+H)]"; (Fig. 4-2)

81.29 (3H, d J = 6.2 Hz, H-6"""), 2.73 (1H, dd J = 17.2,
3.0 Hz, H-3), 3.42 (IH, dd J = 17.2, 12.7 Hz, H-3), 4.70
(1H, s, rha anomeric-H), 5.35 (IH, dd J = 12.7, 3.2 Hz,
H-2), 6.15 (1H, d, J = 2.2 Hz, H-6), 6.20 (1H, d J = 1.9 He,
H-8), 6.82 (2H, d, J = 8.6 Hz, H-3", 5'), 7.28 (IH, ¢, J =
7.3 Hz, glc anomeric-H), 7.31 (2H, d, J = 8.4 Hz, H-2", 6") :
(Fig. 4-3)

(Fig. 4-4)
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A3dd a3 JUg d A3

1 a3 g
7}. Compound I8} ZZXZAA

Compound [+ 34 2w} AFYOF FeCly BHg3} Mg+HCI¥EL o okMo|m,
IR spectrumof| A 3362(0H), 2917(C-H), 1636(C=0), 1576, 1456(C:C) 1519(C-C),
1179, 1136(C-0), 1064 (glycosidic 0), 835 (aromatic ring)em” F& 73 F<4
e BHE 5 o] flavonoidA wiZA AL 3 4+ ddch

FAB(-)MS spectrund A& m/z 72504 [M-H] molecular ion peakE, m/z 5790]
A rhamnose’} © ¥ fragment ion peak ion peak, m/z 2710]A rhamnose2}
glucose”} ©2}H fragment ion peak& T|AY 4 gt}

'H-NMR spectrumol 4] §1.19, 1.29 ppmolA rhamnose?) angular methyl signal
o] doublet(J=6.2 Hz)2Z HAUEM §4.69 L §5.25 ppoollA rhamnose?
anomer protono] 7]QI3}l= signalo] 7—}7-]' singlet?} double doublet(J=4.7, 1.5
Hz) o & A5 3 Ql3, glucose?] anomeric protono] 3§% 3} signalo] &5.06
ppmo ] A double doublet(J=10.5, 7.5 Hz)2 & el 9L & < glgr}.

ERE, aglycone A ring®] H-6, H-8o 3jwWsl: signalo] ¢6.14, §6.17 ppmoj
A ZtZ}  doublet(J=2.1 Hz, J=1.9 Hz)2 & L}E}L} meta couplingdts RS i
¥ 4 91913 B ring® H-3', H-5’ 2} H-2’, H-6" o] sj©}3}= signalo] ztz}
66.83, ¥ §7.32 ppuoll A doublet(J=8.6 Hz)©. & H2=E 31 Qo] ortho coupling
Ste A& #HJY £ gt

BC-NMR spectrumo| A= naringeninz} B]Z3-& w] C-6, C-8 carbono] Z}7Z} A
A% shift5 i C-70] IxF shifste Zeg Hol C-7o] Wol XHEo]
glycosylation shift7} dojyt ZE Y 4 gladi, §158.9 ppmoll A B ringe]
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C-4 ' signalo] FAEF o] protono] A F|E] 9SS ¢ 4 AUdrh

EFH, §116.4(2C), &129.1(2C) ppmollA] B ring®] C-3°, C-5° ¢} C-27,
C-6 ' signalo] &= elil, §99.4, 1020 %L §102.5 ppmol]lA glucoset
rhannose®] anomeric carbonoj] éﬂ%'}% signal& 32T 4+ 9Joden 61.19 ©
1.29 ppuol A= rhamnose?] C-60 3JW3l= signal & Ay 4 9lgict. 3, ¢
67.3 ppmoll Al §79.1 ppmo] °]—E—,'LC— To 2 7]“’_]5'}% signal&& VEHY +
glgdeony, E3] A=}A shift® §67.3 ppe signalS FHAI 4 9lo] glucose C-6
o] rhamnose?} Z¥E o] UL 3 + 43, 679.1 ppon2E A R}A shift
So UpEh}e Weld 7dshe signal2 Bo} & 812 rhamosert Aol 2l
22 339 4 gk

723, Sc-'H coSY spectrum, 'H-'H COSY spectrum®® ©}e] anomeric carbon
T protond Z}7t F&A|Fon, HMBC('H-Detected Multiple-bond Heteronuclear
Multiple Quantum Coherence Spectrum)?] NMR7|®¥ & o|&3}o] £A3% Azl §5.06
ppn?] glucose anomer proton®] ¢§166.4 ppm signal} coupling3d}il Qlo] C-7¢f
glucoser} A3 UL& & 4 94 6§4.69 ppn?] rhamnose anomer proton©]
867.3 ppm signal2} couplingd}lil Qlo] C-6” o] rhamnose?} ZAZYE] UYS& 2
¥ 4 qlodrl, w3F  §5.25 ppm®] rhamnose anomer protono] §79.1 ppm
signal®} couplingd}til ¢lo] C-2” o rhamnoseZ} ZA¥YEA 9YSE HAY £
o] Compound I & naringening C-7¢] OHol| glucose’}, glucose C-2¢]] rhamnose
7} 22]3 glucose C-69] rhamnose’} ZA¥E o] 2+ naringenin triglycoside®
F3 sttt

olAte] 717124 ZAE Compound 12 EXFA CiHe018¢) naringenin 7-0 (2
” | 6” -di-0- @ -L-rhamnopyranosyl )- 8 -D-glucopyranoside® #¢Ql, A3} o
Ao Lo WAH flavonoidEH o},
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Table 1. ®C-NMR data of Compound I

Carbon No. Compound I (CD30D)

Aglycone

2 80.5
44,0
198.5
164.9
97.9
166.4
97.0
164.5
105.0
130.8
129.1
116.4
158.9
116.4
129.1

W o0 3 M U W

~ ~ O

~ ~

DD G WD) e

cose

~

99.4
79.1
76.9
72.3
79.0
67.3

~
~

G o W=

(o}

rhamnose 1
1°° 102.0
2°" 72.1
3 72.0
4"’ 74.1
5 69.7
6"’ 18.2

rhamnose 2
| I 102.5
277 72.1
37 71.4
4"’ 73.9
5 69.9
6" 17.9
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1}. Compound I1&] F+2XAA

Compound I & &8 Hutal AR OF FeCl; ¥h2-2} Mg+HCIREZ ol $Ajold,
IR spectrumollA] 3308(0H), 2917(C-H), 1644(C=0), 1606, 1445(C=C), 1273,
1134(C-0), 1070 (glycosidic 0), 810 (aromatic ring)em” 5 73 FSuU&
eI} ZAoE Hol flavonoidA HUEZ A E ct

IEE}, FAB(-)MS spectrumel A= m/z 75594 [M-H]  molecular ion peak, m/z
7250l ] methoxyl7]7} ©&&t¥ fragment ion peakE WY 4 Q193 m/z 6090l A
rhamnose”7} &2t¥ fragment ion peak, m/z 30104 rhamnose®} glucose’} &e}t¥
fragment ion peakg T 4 9larl,

'H-NMR spectrumoflA] §1.19, &1.29 ppmollA] rhamnose?] angular methyl
signalo] doublet(J=6.2 Hz)2 = 5’&5.‘-_1"5]‘3‘1 5 3.86 ppmol| A methoxylZ]o] 7]¢l35}
LY signalo] singlete® W= ATt §4.69 L §5.25 ppmollA rhamnose?]
anomer protono] 7|¢l&l= signalo] ZtZ} double doublet(J=3.3, 1.5 Hz, J=4.2,
1.6 Hz)o 2 Jax 93, glucose?] anomeric proton ¢f 3|3}l signaloe] &
5.06 ppmoll Al triplet(J=8.5 Hz)2 2 Uelhlz 9S& ¢ 4 AUdrh

IE3}  aglycone A ring® H-6, H-8¢f 3| %3}l= proton signalo] §6.15 &
6.17 ppmollA{  doublet(J=2.3 Hz) 22 L}EIL} meta couplingdts & A 4
oled3 B ring® H-57of 3wW3dl= signalo] 66.92 ppmolA] doublet(J=8.6 Hz)
o2 Vel H-6' of d|Ysls signalo] §6.93 ppmol 4] double doublet(J=8.6,
1.7 Hz) 22 AR H-2’ o g3l signalo] §6.98 ppmol A doublet(J=8.6,
1.8 Hz)o 2 #ax]dr},

BC-NMR spectrumojA] = hesperetinz} H]|Z 8 & uf C-6, C-8 carbono] z}z} =
Y shift®]3 C-70] AP shifdls 202 Hol C-7do o] X HE
glycosylation shift7} dojydt & HAY 4 U3, ¢147.7 L 149.4 ppmofl A
B ring®] C-3’ &} C-4 ' signalo] BEE o] protono] AHFe UZE & + AA
c}.

EZ, §56.5 ppmollA] methoxyl carbono] TatE|om §112.8, §119.1 ppm
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% 5114.7 ppmoll A B ring®] C5’, C-6° &} C-2' signalo] THE YT, §99.4,
102.1 @ §102.5 ppmollAl glucose®} rhamnose?] anomeric carbono 3|4 3dt=
signalg #2AY 4 gdgen] §1.19 ¥ 1.29 ppmo A= rhamnose?] C-69) 3} s}
= signalS ¥ 4 olalr). ¥, §67.4 ppmollA §79.1 ppmo]| o= T
2XH JAdste signalES BEY 4 e, 53] AAA shiftH §67.4
ppn signal & T 4 2lo] glucose C-69f rhamnose?} AT o AU E FAY
4 93, 679.1 ppunl E A AR shift¥ o] Uehts dolA 7ldldte
E Rol X 3L rhamnose?t AfEH USE F£XY 4 Ul

a2]3, "“c-'H COoSY spectrum, 'H-'H COSY spectrum®® wWe] anomeric carbon
I protong Z}z} H &A1 o0, HMBC('H-Detected Multiple-bond Heteronuclear
Multiple Quantum Coherence Spectrum)® NMRZ|®H & o] &3l 4% A2} §5.06

signal

ppn® glucose anomer protono] §166.4 ppm signal3} couplingdtil Qlo] C-79
glucose’} ZA¥E o g2 S& + 9lalT §4.69 ppne] rhamnose anomer proton®]
367.4 ppo signal2} couplingdti Qlo} C-6” o rhamnose’} A¥UE o Y2 2
A&y 4 oladr). =EJH,  §5.25 ppm® rhamnose anomer proton®] §79.1 ppm
signal} couplingd}il Qo] C-2” o rhamnose’} ZAgE 928 HAyY £
ot} =3It Aromatic field?] HMBC spectrumollA] & 3.86 ppm®] methoxyl proton
o] §149.4 ppm signal3} couplingdl® 9lo] methoxylo] C-4 ' o] A¥E o] 928
2U¥ 4 glo] Compound IS hespereting] C-72] OHo| glucose?}, glucose C-2
of rhamnose”?} 12]3. glucose C-6¢] rhamnose’} ZA¥E|o] ¢l hesperetin
triglycoside® A3t}

olte] 7171&4 At £¥(Eman et al, 1998)2}2] H]ZE Compound Il&= &
ZFAl C3¢Hes019Q]  hesperetin 7-0 (2”7, 67 -di-0-a -L-rhamnopyranosyl )-8
-D-gluco- pyranoside® E?l, EAslgd o Citrus&oA -2 EFe|g flavonoid
E3dolth
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Table 2. C-NMR data of CompoundIl

Hesperetin-7-0(2 ” ,6 ” -di-0- a -L-
Carbon No, rhamnophyranosyl )- 8 -D-glucopyra- Compound II (CDs0D)
noside (CD;0D) (Emam et a/, 1998)

Aglycone -
2 80. 36 80.4
3 44,07 44.1
4 198.26 198.2
5 164. 38 164.9
6 96.91 979
7 166. 48 166. 4
3 97.92 96.9
9 165.19 164. 4
10 105.06 105.0
1’ 132.91 132.8
2’ 114.68 114.7
3’ 147.79 174.7
4’ 149, 42 149.4
5 112,63 112.8
6’ 119.13 1191
OCH3 56. 45 56.5
Glucose
1 99.38 99.4
2" 78.97 79.1
3 77.01— 77.0
4"’ 72,37 72.4
5 79.04 79.0
6 67.35 67.4
rhamnose 1
177 102,13 102.1
2" 72.18 72.1
3 72.04 72.0
4" 74,14 74.1
57 69.98 69.7
6"’ ‘ 18.24 18.2
rhamnose 2
177" 102. 51 102.5
2" 72.18 72.1
3 71.45 71.4
4°7 73.93 73.9
57 69.78 69.9
6" 17.91 17.8
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t}. Compound I8 FZ2AH

Compound Il w3l Buolil AA o g FeCl; HHg 2} Mg+HCIBEZ o FAdo|n,
IR spectrumol Al 3474(OH), 2917(C-H), 1647(C=0), 1606, 1444(C=C), 1519(C-C),
1183, 1132(C-0), 1069 (glycosidic 0), 972, 815 (aromatic ring) cm” 5¢] &4
& VElE 202 Bo} flavonoidA FEE FAFHACH

R, FAB(-)MS spectrumofl A& m/z 6090 A [M-H]™ molecular ion peak, m/z
5790f| 4] methoxyl7]7} ®©et® fragment ion peak, m/z 30104 rhamnose®}
glucose?} &2l fragment ion peak& AU 4+ glari,

'H-NMR  spectrumolAl  §1.02 ppmolA] rhamnose®] angular methyl signalo]
double doublet(J=6.2 Hz)2® J&EEDM §3.71 ppeollX methoxylZ]e] 7]el3}e
signalo| singleto® TAE T §4.46 ppmolA] rhamnose?] anomer protonoi 7|
Q3= signalo] singletZ UEI}IT §4.91 ppmo]A glucose?] anomeric
proton signalo] triplet(J=7.2 Hz)2 2 3 F git}_

E3t, aglycone A ring? H-6, H-8¢] 3|%3}= proton signale] 66.05 ¢
6.08 ppmol Al ZtZ}singlet. T [HE W B ring® H-6' o] 3|wWdl= signalo] §
6.85 ppmoll A double doublet(J=8.5, 2.2 Hz)©2 UEN}H H-2’ of sjsts
signalo] 56.87 ppmollA] doublet(J= 2.2 Hz)o & [{aF 1 H-5 o] sjdsi:=
signalo] §6.88 ppmoll A doublet(J=8.3 Hz) 2o & s it}

BC-NMR spectrumo| Al = hesperetinz} ®]331& uw] C-6, C-8 carbono] z}z} =
A& shiftgl C-70] AR shifdls HoF Kol C-76] wo] X
glycosylation shift7} dojt 2E A 4 g3, §146.6 I 148.1 ppmoil A
B ring®| C-3’ &} C-4’signalo] BAE ] protono] X VF AUZE & 4 A
t}.

¥t §55.8 ppmoll A methoxyl carbono] T Qen §112.2, §118.0 ppm
W 5114.2 ppmol A B ring?] C5°, C-6' &} C-2 7 signalo] @A A, §99.6
W §100.7 ppmollA] glucose?} rhamnose?] anomeric carbon¢l 3| W3l signal&
Y + 9dodon §1.02 ppmolAl = rhamnose?] C-69f 3]E3dl= signalS ¢l
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& 4 gl A, §66.1 ppmollAl §76.4 ppmoll ojB= WogHE J|Qst=
signal&& JAY 4 9dden, E3| AHAA shiftH §66.1 ppm signalS H#%
& 4 9lo] glucose C-69 rhamnose’} A F] UIFE XY 4 Ut

g3, Sc-'H CoSY spectrum, 'H-'H COSY spectrum® @ ©e] anomeric carbon
2 protong ZtZt &Aooy, HMBC('H-Detected Multiple-bond Heteronuclear
Multiple Quantum Coher‘ence Spectrum)?] NMR7|H & o] &3}o] EA3 Az} §4.91
ppnd] glucose anomer proton®] §165.2 ppm signal®} couplingd}lil glej C-79j
glucose’} ZA¥=Eo] ASE o 4+ AU 54.46 ppm?] rhamnose anomer protono]
§66.1 ppm signal} couplingdli Qo C-6” ol rhamnose’} A¥F o AL &
oy 4 qlodcrt. I Aromatic field®] HMBC spectrumolx §3.71 ppmdl
methoxyl protono] &148.1 ppm signal3} couplingd}il 2lo] methoxylo] C-4 7 of
AgE o] e EFHelg 4 9lo] Compound [IE hesperetin® C-72] OHoll glucose
71 AgElo] 93 18] glucose C-6¢f rhamnose?} AY T o] 9= hesperetin
diglycoside® F33}9lc},

o|Ate] 7|24 Aot E%¥(Agrawal, 1989 : Harborne, 1982)3}e] HlZZE
Compound [ EX}Al CygHs015¢9] heperidin (hesperetin 7-0-rutinoside)® #4Ql,
S 38t
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Table 3. '3C-NMR data of Compound III

Hesperidin (hesperetin-7-0-rutinoside)

Compound 111
Carbon No, (DNSO-ds)

(DNSO-ds)
(Agrawal, 1989 ; Harborne, 1982)
Aglycone
2 78.1 78.4
3 42.0 42.1
4 196.4 197.0
5 162.3 163.1
6 96.1 96.5
7 164.6 165.2
8 95.4 95.6
9 162.0 162.6
10 103.0 103.4
1’ 130.4 131.0
2’ 113.6 114.2
3’ 145.8° 146.6
4’ 147.6 148.1
5’ 111.7 112.2
6’ 117.9 118.0
OCH; 55.5 55.8
Glucose
1" 99 2 99.6
2" 72.6 73.1
3" 75.7 76. 4
4"’ 70.3 69.7
5" 75.2 75.6
6" 65.7 66.1
rhamnose
17 100, 2 100.7
2" 69.9 70.4
37 69.3 70.8
4’ 7.7 72.2
5" 75.2 68. 4
6'"’ 17.9 17.9
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2}. Compound V& Z2ZAF

Compound V& 3ta) Bulal A o @ FeCly g3} Mg+HC1EE-gof oFAdold,
IR spectrumol] Al 3393(0H), 2917(C-H), 1644(C=0), 1575, 1455(C=C), 1519(C-C),
1176, 1136(C-0), 1064 (glycosidic 0), 835 (aromatic ring)em’ S 723 F4
& JUehtE RS E Hol flavonoidA HUER FAE AT

IE3E, FAB(-)MS spectrumol| A= m/z 57904 [M-H] molecular ion peak, m/z
4330] 4] rhamnose’} ®et¥® fragment ion peak, m/z 27104 glucose’} ®etd
fragment ion peakg T 4 gl

'H-NMR spectrumoilA] §1.29 ppmollA rhamnose?] angular methyl signalo]
doublet(J=6.2 Hz)2 & #2=m §4.70 ppmolA rhamnose?] anomer protondi 3
ksl signalo] singleto® |AE L 913, glucose?] anomeric protonol 3f%
3t signalo] 84.94 ppmoll A double doublet(J=10.5, 7.5 Hz)2Z UEpta 9}

£}, aglcone A ring?] H-6, H-80¢ 3j@3l= signale] §6.15,2 §6.20 ppm
o 4 zz} doublet(J=2.2 Hz, J=1.9 Hz)2 & Ute}} meta couplingdte A&
23 4 Q193 B ring®] H-3’, H-5’ & H-2', H-6' o sle3}= signalol 7_;-
7 06.82 % §7.31 ppmoﬂxi 7}7} doublet(J=8.6 Hz, J=8.4 Hz) 2 & HA= 2
o] ortho couplingdls RS Fald 4 ot}
BC-NMR spectrumoll A= naringeninz} H] 23-& wj C-6, C-8 carbono] Z+z} Az}3
shift¥ 3 C-70] AR shiftdle ZHoE Hol (C-7o] wo] XHEo]
glycosylation shift7} doiyt & #ld 4 9lodx, §158.9 ppooll A B rings]
C-4 ' signalo] AT ] protono] AW} AU&E & + YHSH §99.4, 102.0
I 5102.5 ppm ol 4 glucose®} rhamnose®] anomeric carbond] 3% 3} signald
TEYE + AT

E3, §116.4(2C), 129.1(2C) ppmol A B ring®] C-37, C-5' ¢} C-2°,
C-6 " signalo] FT&AE Y3, §101.1 @ §102.1 ppoollA glucose®} rhamnose]
anomeric carbonoll BRIl signale TIY 4 glolom §1.29 pproiA
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rhamnose?] C-6off #|sl= signald e 4 olodct., ¢H, §67.4 ppmollA &
77.8 ppmoll o2 = Yo RRE J|U3tE signalES HFHFY £ gldony, 53
2213 shift® §67.4 ppm signalS ¥ 4 2lo] glucose C-60 rhamnoseZ}
Ay UZE Y + AArh

a2)x, c-'H coSY spectrum, 'H-'H COSY spectrum® T8l anomeric carbon
I protong Z}Z} HSA]F oo, HMBC('H-Detected Multiple-bond Heteronuclear
Multiple Quantum Coherence Spectrum)?] NMRZ|H & o] &3l HEA3t Azl §4.94
ppn®] glucose anomer protono] §166.8 ppm signalZ} couplingd}il ¢lof C-79j
glucose7} ZA¥Eo] 9 &S 4 9lal §4.70 ppme] rhamnose anomer protono©]
867.4 ppm signal?} couplingdt3 9lo] C-6” ol rhamnose’} A E S AU
o1&t 4 9lo] Compound IVE naringenin C-72] OHoO|l glucoseZ} ZA¥E ol QA3
glucose C-69ll rhamnose”’} ZA¥tE o] Q& naringenin diglycoside® A 3tgdich

ojAte]l AN 7EA Aol EdY(Agrawal, 1989 : Harborne, 1982)32] vz Z®
Compound V& #A}A] CyH3014Q! narirutin{naringenin 7-0-rutinoside)@ &¢I

SR stcth
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Table 4. “C-NMR data of Compound IV

Narirutin (naringenin 7-0-ruti-

Compound IV
Carbon No. noside) (DMSO-ds) (Agrawal, 1989
(CDs0D)
Harborne, 1982)
Aglycone
2 79.0 80.5
3 42.2 44,0
4 197.5 198.5
5 163.6 164.9
6 97.1 98.0
7 165.6 166.8
8 96.0 97.2
9 163.1 164.4
10 103.2 105.0
1’ 129.1 130.8
2’ 128.9 129.1
3’ 115.8 116.4
4’ 158.1 159.0
5 115.8 116.4
6 128.9 129.1
Glucose
1 101.0 101.1
2" 73.4 74.6
3 76.8 77.8
4" 70.2 72.4
57 76.1 77.1
6"’ 66.5 67.4
rhamnose
17 100.2 102.1
2" 70.8 72.0
3 71.3 71.2
4"’ 72.7 74.1
5 68.8 69.7
6"’ 18.2 17.9
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2. Az

HITH (B8 A g H)o 2Js]lA influenza virus [A/Taiwan/1/86/(HINI)]
of cth¥t 97-NP-19] HulolaiA HFAHE AT Az dF= Fulolg s o] F
FEZ] dotn FAET ) BHARM)E Futolala Bdo] FX 5o fatet B
oA EelB 7 EFol uidt ulolg s AE AEFFHIAYHIT)IZ 14
AA F in situ ELISAE o] &3lo] A&l viole|2dy @& WEESE Hats)
Zi.“é?_ Az Baes AE 540 ZstA &3 Fo vlojg ol oy FFAA

lolgla EE 2377l BUlssld T SxtolM EeH 2t B¥L stulo] g
"do] FF 5ol BEAFALRE S 1A BE 4ES st

2 dAFoME 43 influenza FAgo] HUH /2 (WF)E & >
&3t Y &Sl 2 d2F UAFCE FHI g 7 £¥e ¥
influenza A& 3 stEA A A8FH o7 ZtE chromatographyE F3PTOF
# 4F 7] flavonoid BiGAE 2|8t o] &S B33y o E33dy E4 %
Ho| osle] T2E AAsYrt. Compound 1- IV IR, FAB(-)MS, 'H-NMR,
Bc-NMR, 'H-'H cosy, 'c-'H COSY, HMBC 59 7|74z B ety AAL £

3l Compound I -2 naringenin 7-0 (2", 6” -di-0-a -L-rhamnopyranosyl)- A8

£

l) o°'

~-D-glucopyranoside, Compound Il hesperetin 7-0 (27, 6”-di-0-«
~-L-rhamnopyranosyl )- 8 -D-glucopyranoside, Compound =
hesperidin{hesperetin 7-0-rutinoside), Compound [V narirutin(naringenin
7-0O-rutinoside)® #ol, HAdFom ojA4te] flavonoidij @A oAl Compound
I 2} Compound I+ Citrus&olA] AL £elgt BRolx, E3] Compound I A}
Aol 2oz wWAH flavonoidEZo|r],

In situ ELISAZ] W o g J{Aloa] £2]3 flavonoid #gAM ¢l naringenin
glycoside®} hesperetin glycoside®] influenza virus [A/Taiwan/1/86/(HIN1)] o
ofat Bhubolaa VAL ZFY A Compound [T ICk Zhol 918.46/me o2 %
ol A H 7 2192 Compound 1, Compound III % Compound V& ICso Zko]
>1,0004/m¢ 2 2 3utolef L FAdo] S E A dgtrt.
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hesperetin triglycosideql Compound Il &ujolgjA ®Ao] glddor}
hesperetin diglycoside(hesperidin)¢l Compound Il #Xdo] ZAF A ¢fo}
glucose 2¥ol ZA#=E o 9l rhamnosest FulolZgA F3E F7HAZAck:=E A&
o} 4= ¢9lal31 E3}, naringenin triglycosideql Compound I+ /o] &FEZA
olo} hesperetin B ring®] C-4’ o A# = o] 9= methoxlyZ|7} ¥utolgja FH
£ F7AAtE 2E 84U ¥ 4 Qo] yulojgla HAZ2} flavonoid BiGAHFZ
se] HBBAE ¢ 4 Aot

A48 2

3influenza ¥/do] HH {2 (HF)E E2T S 24 Y ¥influenza
B4e 2AsHAM Y YA o2 ZHF chromatographyE FHHLZH 4574
flavonoid ¥ & Eelsta o] Eelssty g B3tz &4 Wl st

ZE AA3Qr}. Compound 1- V& Ea] 3}8hd 4 Atz} IR, FAB(-)MS, 'H-NMR,
Bc-NMR, 'H-'H cosy, “c-'H coSy, HMBC 5] 7]7] 24z By 2738 £Y
sto] T3 Zo] &, FAsATH

Compound 1

: naringenin 7-0 (2", 6” -di-0- & -L-rhamnopyranosyl)- 8 -D-glucopyranoside
Compound 1]

: hesperetin 7-0 (2”, 6” -di-0- @ -L-rhamnopyranosyl )- 8 -D-glucopyranoside
Compound I : hesperidin (hesperetin 7-0-rutinoside)

Compound IV : narirutin (naringenin 7-0-rutinoside)
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o]%e] flavonoidvf @A ZoA Compound I 2} Compound II= CitrusSofA] A

& T2 Edolx, 53] Compound 1L AHoM 20T WAH flavonoidE

In situ ELISAS] ®go2 JxjollM Eel3t flavonoid BIWA|Q naringenin
glycoside2} hesperetin glycoside?] influenza virus [A/Taiwan/1/86/(HIN1)] o
thgh sutolgja A& ZHE A3} Compound 1= ICs Zto| 918. 464/ mo = gt
Hlol A F27t 99 o Compound I, Compound III 2l Compound IV ICso Zto]
>1,00018/me 0 2 Fujola] & Hido] EAEA] ofglr),

Hesperetin triglycosidedd Compound II& 3tulolaglA o] gadon}
hesperetin diglycoside(hesperidin)?l Compound 1% ¥ Ao) SR HA] o}
glucose 2ol ZA§Eo] 9l rhamnoses} FulolalaA FAE ZHAZTIE AL
&4 4 923 E3Z}, naringenin triglycosideql Compound I[& "gdol FFEZ
2ol hesperetin B ring®] C-4 ‘o] ZAgso] Q= methoxly7| 7} 3ulo]ldj A F 3}
& 7M. Ag ¥ ¥ 4 o] ulolgl & BT flavonoid WRN T2
ool ZUPAE €& + AdArch
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®3t ANY o] JABE 7o AUl AA s APgs] }EE o
gl gAlo]A Z71= Adel] BAGel Aol HEstol wAsHe o PR HY
g Aste st AZHA FelLULE 2g3l= ArPolr).

ol 7718 ZR(BRE), WT(RE), SS(BA)SY HFol &3t A
AMgstol, wgel gl FI(ER)7H 4 B8 el F(R), TE), A(F),
&R A (FBR)7E Bstel Bckn 2oh 2718 13 o2 AAY Polsd
o BAEY 2ol 7l WHEI A duste Aol 7 Fosich el 27
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i & Ax= B EAAE AUz ek 27 oY EE ARE
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OA1Z1: MW40+MFBI+MWI00 OAIFE2: MW40+MWBI+MW100+MW110
OAl &3 MR40+MWB8+MWLI00 AT 4: MW40+MWB8+MW100+MW110
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5. 22 At} 6. Altt 7. of Ac}

G % 1. uf$ vimel 20 upmch 30 23 vhmch 4, 2Bolct
5 22 &t} 6. Frt} 7. of¢ &t}

® FAAQ : 1. vif vimch 2, vimel 30 2F vmrt 4 2Eolrl

3 5 2woltt 6. Frt} 7. of¢ Zc}
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3. 431 ¢ 3%

7h grefa] Zte] A2 2y PYASTF A=} vlojeAs VY 4 A 54

1, 2zxpdof 3 EFQA} ulo|g A /o] BT | F 55 & FAULE Iy
Ao dejd FAlztaret AR Y] o] Eof] Zst] E3AHe] R
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Table 1. 1A% A2 2YRH
Oz%1
1 : MW 59 + MW 65 + MW 21 + MW 26 + MW 91
2 0 MW 59 + MW 65 + MW 21 +« MW 26 + MW 91 + MW 74 + MW 80
3: MW 59 + MW 65 + MW 21 + MW 26 + MW 91 + MW 81 + MW 24
4 0 MW 59 + MW 65 + MW 21 + MW 26 + MW 91 + MW 74 + MW 80 + MW 81
5: MW 59 + MW 65 + MW 21 + MW 26 + MW 91 + MW 24
OZ% 11
1 : MW 40 + MW 89 + MW 100 + MW 90
2 1 MW 40 + MW 89 + MW 100 + MW 90
3 : MW 40 + MW 89 + MW 100 + MW 90 + 3MW 26
4 © MW 40 + MW 89 + MW 100 + MW 63 + MW 90
5 : MW 40 + MW 89 + MW 100 + MW 63 + MW 26
6 : MW 40 + MW 89 + MW 100 + MW 63 + MW 90 +MW 26
7 ¢ MW 40 + MW 89 + MW 100 + MW 110 + MW 90
8 : MW 40 + MW 89 + MW 100 + MW 110 + MW 26
9 : MW 40 + MW 83 + MW 100 + MW 110 + MW 90 + MW 26
10 : MW 55 + MW 9 + MW 93 + MW 104 + MW 105 + MW 90
11 : MW 55 + MW 9 + MW 93 + MW 104 + MW 105 + MW 26
12 : MW 55 + MW 9 + MW 93 + MW 104 + MW 105 + MW 90 + MW 26
13 : MW 40 + MW 89 + MW 90
14 : MW 40 + MW 89 + MW 26
15 : MW 40 + MW 89 + MW 90 + MW 26
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) qerxle) Zio] A% 2L Aol P

2 A Rig 1 AAY Ay Jdgx, of &3] Table 12} &
He) 542 2% 12 7168 HELE 8% vl ArEzY X7
S SUA M ({LEEHE) 02 2estn, 2 & VIelN ¢l
o] &3l AEXE T rH AW dajo] dziste] AAle AN E o A g
= gl Ao £BE Fol o7|Yo g M BI|A L HF &£3eE X
grstedet. |
23 1of gt A3ls Table 22 Aelsioiv}. A EF R} nlojgA B2 tf
REe) ZYA Yol Yulols VYL Hgom 53 51 A Pold 3.13mg/ne~100
mg/mé FE -TLZ_}OM 74 73t 848 vehlgot 2ol ZAAgE NP-97-134
NP-97-201% mlAIX] EsiA RBCo] TIE MEEME EARSHR| ehgtch

Table 2. Inhibitory effect of specific combinations on influenza virus Type A

Con, 1 2 3 4 5 6 7 8 9 10 11 12
No.N_100mg 50 25 12.5 6.25 3.13 1.56 780xg 390 195 97.5 48.7

1 ++ ++ ++ ++ ++ + - - - - - -
2 +4+ ++ ++ ++ + - - - - - - -
3 ++ ++ ++ ++ ++ + - - - - - -
4 ++ ++ ++ ++ ++ - - - - - - -
5 ++ ++ ++ ++ ++ ++ - - - - - -
NP—I ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
NP-2 ++ ++ ++ ++ ++ ++ ++ ++ - - - -

Note @ Anti-influenza virus effects of each materials by heamagglutination test.
Con @ concentration of each extract, ++ : Strong positive, + : Weak positive,

- ! negative
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23 1ol g Aate fEY A YoM Fulojgia ¥4 L By om(Table
3), 53l 8, 9, 2| 140 AyollA g HelolA Z3 BHS By Fglon,
MEEAY L A3 UEelLA] ¢ettH(Table 4). X8t 8, 9, 2]z 14H-E NP-97-1 =}
NP-97-29} wl® EAE uebdch sigzAdol NP-97-1 3} NP-97-29F Al fAlshit
Solt AL f=te Algol 2o W o2 {21 tial o2 FALE ARSIl o)
BRZo glo} Aol Uelkth &, A 7, 8, Z2]3 HolA 2H, J|E §e}
W7t 232}, {2 A7, Fudd RS 1’ Ay 8H 2 3904g/ml ~100mg/me 5%
Mool A sutolaa BAEE Ueikted ws] ZXE 718 AW 7HS 3. 13mg/ml~
100mg/mé 5= FZAA BAPE UetW chFo Z2E 713 AW 90 278048/l ~
100mg/m 5= BeoA FujolalA L Utelydth =3, J1E eyt =3} &
2RV A% 13, 14, T2]3 1504 ofSrube 3718 A 14 0] 3904g/ml ~ 100mg/ ul
T HelolA utolgA BAHE Uelgrh thFE 2713 Aol ghuloly Aol gt
ol Z2E 718 Awtect #3 AAE gt

o] AzjollA tiF= AYolA <kzzte] ujolaA ¥
AHAFI5L det Az, thFE AlgshE @ o2 fxje} o
€8 4 olo] AF B )T BEE o) &shd fale $F2EFL 4Ys

gloelet 4z,

[n}

-

ok,

2 o
ox

of»

>

N

fed

N

P

) ftel Feld ey

FFolA 100952 Fezfof i3t AelBdE A A3} FA7} AR B4
o} oi‘lt}. w2t 4 F4e A ARELE Us 4 Y3 FU] AR BE
th ¥golde oz Azt Agshedl, fale] £9lof uwleiM dAo] et
Actks Zlo] T3y Alzelch & 7oA A=l F9jo] w2 shujolaA BAHS
ZAIRE A3} 3|9} FAE BelshA] 42 R} ARES A8 Zlo] 1R e ghulo)
Bla BEE UEhida MESHL 25mg/me~100mg/nt FE T4 Uelgton 1
T 3Tl 71 A Uetktth(Table 5, 6).
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Table 3. Inhibitory effect of specific combinations on influenza virus type A.

1 2 3 4 5 6 7 8 9 10 11 12

Con,

No. 100mg 50 25 12.5 6.25 3.13 1.56 780ug 390 195 97.5 48.7

1 ++ ++ ++ ++ ++ - - - - - - -
2 ++ ++ ++ ++ ++ ++ ++ - - - - -
3 ++ ++ ++ +4 ++ ++ + - - - - -
4 ++ +4+ ++ ++ + - - - - - - -
5 ++ ++ ++ ++ ++ ++ ++ - - - - -
6 +4 ++ ++ + - - -~ - - - - -
7 ++ ++ ++ ++ ++ + - - - - - -
8 ++ ++ ++ ++ ++ ++ ++ ++ + - - -
9 ++ ++ ++ ++ ++ ++ ++ + - - - -
10 ++ ++ + + - - - - - - - -
11 ++ ++ + - - - - - - - - -
12 ++ ++ + + - - - - - - - -
13 ++ ++ ++ ++ +4+ ++ + - - - - -
14 ++ ++ ++ +4 ++ ++ +4+ ++ + - - -
15 ++ ++ +4 ++ ++ + - - - - - -
NP-1 ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
NP-2 ++ ++ ++ ++ ++ ++ ++ ++ - - - -

Note : Anti-influenza virus effects of each materials by heamagglutination test,
Con : concentration of each extract, ++ : Strong positive, + : Weak positive,

- ! negative
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Table 4. Cytotoxicity of specific combinations against RBC

1 2 3 4 5 6 7 8 9 10 1 12
on.

NoN 100mg 50 25 12.5 6.25 3.13 1.56 7804 390 195 97.5 48.7

> (%] oo
1
'
'
!
1
[
1
|
'
t
'
1

(o] (9]
|
!
1
§
|
t
'
'
!
1
|
1

0 - - - - - - oo
11 e - - - - -
12 - - - - - .o
T
14 - - - - - e oo e
5 - - - - - .- oo

NP-1

NP-2

1
1
[
[}
1
[
i
[}
|
1
1
|

Note : Cytotoxicity to red blood cells determined by heamagglutination test with control

drug. , Con : concentration of each extract, + : positive, -~ : negative
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Table 4. Inhibitory effect of part Of a citron on influenza virus type A,

Con. 1 2 3 4 5 6 7 8 9 10 1 12
NoN_100mg 50 25 12.5 6.25 3.13 1.56 780ug 390 195 97.5 48.7

1 - - + ++ ++ ++ ++ ++ ++ ++ ++ ++
2 - - + + + - - - - - - -
3 - - + ++ ++ ++ +4 ++ + - - -
NP-1 ++ ++ ++ ++ ++ ++ ++ ++ ++ - - -
NP-2 ++ ++ ++ ++ ++ ++ ++ ++ - - - -

Note : Anti-influenza virus effects of each materials by heamagglutination test,
Con : concentration of each extract, ++ : Strong positive, + : Weak positive,
- ! negative
1 : No. 89 the whole of a citron, 2 : No, 89 the skin of a citron ,

3 : No. 89 peel a citron

Table 5. Cytotoxicity of part Of a citron against RBC

Con, 1 2 3 4 5 6 7 8 9 10 11 12
NoN\_100mg 50 25 12.5 6.25 3.13 1.56 780xg 390 195 97.5 48.7

MW-1 o+ - - - . - - - - -
MW-2  + e - - - - - - -

MW-3  + - - - - - - - -

NP-1 - - - - - - - - - - -
NP-2 - - - - - - - - - - -

Note : Anti-influenza virus effects of each materials by heamagglutination test.
Con : concentration of each extract, ++ : Strong positive, + '@ Weak positive,
- ! negative
1 ¢ No. 89 the whole of a citron, 2 : No. 89 the skin of a citron ,

3 : No. 89 peel a citron

- 151 -



U okm] (8sR)oll iyt AL

Bsysel tiat Az Wals 71A] AlR 2R BFolsty 4% ¥E Ade A
o2 Uelgton, Me Az 13 471 RF Hrke AT o=, TE AR B¥e
Aol ulsstAl Uehdch wgte] F9E= RE 2go)A BFol3te ot pleg, A&
2, 4= ]9 oyl wghg A Ytk 29 AR 3& &nto] mje fsig oLt thE Al
BEEL ni$ 7 23 Uehich Aty e Mg 27t 7B Ad%tE 71 Zes
ettt 22l AAFQ] 713 Brlolde Alg 27t njg U ZeE BIHEY
3, AR 39 43t0] A BEolzh: HHE wolth v ANHLE E wf, ¥
mje ebstdont Mo FHuypon, wRNTh: Alghg, Algt Hrhe &3t& 7S

Lrle Reg B 4 sickTable 6).

Table 6. H¥5ZA} A}

Ag 1 Al 2 A& 3 Mg 4
3 A 494%2.19 3.71£4.08 3.27+£250 476+273
A 6.601+1.78 429%161 5.26+1.73 6.10£2.26
what 3.46+3.18 1.40+1.90 5.33%2.34 1.80£1.71
&t 6.77+3.05 890+ 167 3.27+2.79 776+253
st 4.01%+2.00 557337 394%3.15 3.26+1.99
HAAHA H7H| 4092247 1.81%241 5.33+1.00 287+1.87

A E1: MW40+MWBI+MW100 A]&2: MWA0+MW8S+MW100+MW110
A E3: MWA0+MW88+MW100 A]&4: MW40+MW88+MW100+MW110

- 152 -



4. H2EY
1) Alan, P.K., and ifargaret, S.P. W.H. 0. Concepts and procedures for
laboratory-based Influenza surveillance. Center for disease control. U.S. Public

health Service. Atlanta, GA (1982).

2) W.H.0. The role of genetic characterization of viruses in relation to

Influenza surveillance and epidemiology. Bull. W.H.0. 59:875 (1981).

3) Tyeryar, F.J. Jr., Richardson, L.S. and Belshe, R.B. Report of a workshop on
respiratory syncytial virus and para influenza viruses, J. Infect Dis, 137 : 835
(1978).

4) JIBBH. AR oLBBEAGHERRYE, BEHRE, RA(199%)

5) EHfE—. BEEAROWE, BAEHKRME, RR(1995)

6) B3, Z7lol izt T3tz Mool A vl (1995).

7) FEE: REHEE, o2l 1964

8) ZEM{C, MEK: SHEE, RIbnt, 1977

9) KEXK: FHEIE, KL, 1998

10) FFik: WREEE. mUE. 1989

- 183 -



AH3E AT IWAYY ZA79A oFe|Fe] 7|2
=58 AFs dF

1. 7pdd

ARG ol utE A Wi A A7}o] BY #Ao] A HA He
2| 538] zpdLe FAolth. AEd Uy 2F YF¥E T HFEEE o] o
vzt Al2g FBelf] el 7S Zte Ve AES AEFeE 23T Yt o
T A Eo 78 g FA57] AU =¥ELS Yol glo] ko) Axje] @M B
Sta ARl 7158E& HF3e dolXs F3] ¢ ot ol2gt Al F 270
FUA7I7] 18 AF g 4o HZ Y 9 gUdHE L2 3 A7,
€4 ol AFE AlntEa drt. U 2E F WS Y AFES A
Fol B AelE FAFJLAL, A FgoR J5Eg ZECH:E olFE
gho] 21y EUshe AR ol
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A FEEI Qi
3

st s 2o A 1947906 #21 AFE gt Ay AR, ol
S free radicalS T3 §Xo] AA} BL £AE Fodle] BYPAE gt

ol 34k ciA 2 BHA, BHT 59 343 *“}E}Xﬂ.‘i’_t} 7tzol HIAI HE o
3 gasiARTt Worme IgyaEA wE de] ARgEAe gurh 2y
3 gatetAle] bYgol BY et ’*Bl?‘}«l 71'1- o] ¢2 Asigo] wiet o],
T AR AZolM g warstAel iy FZo] AFMAL Y A U
g Foll o&ol AVIEHEA AF A4 5 ol &HolA 22 HHE IA

glofl AFollA Fhatzts]zle] o3t AT EE —E—%zl SA|upA el Arsle] mjxE&
ZbAre) ghatziabgo] AT A7, 7AFL o FEE YT 7&%’1—!1 agars B4
3} 3atst F2A ZAo] I AF Fol don 53] Y Ay AEEHEs EHUS
ol 43t ARXEE ZATY Fuiat YFEES] YAz}t 3} W *é‘al%‘*é. 25 A9
2} 289 ofdAtd AR B4, dFY 2UF YL F2EY 3 AR
thgh statslE I} So] glth olol|= 3tabsly|ztel tis] W 77} o]Fojx|a gl
Ak $2] FAES v E3 Tl AELRNA, B3] tiF, 23, Kxto] oy Pt
37| ztolLt Al EoA Fa3t uiE Ze ndEE ulxls dFPo] AL FEAA=
dA oA et

P FALYoIE oln] B 71z HdLx(3rekA))E EYsIY 32U FE2E
o] YujolYL AL zZhethe AMHES wWANG o, & dFAdA= Y FE2EY
HEEQ, izt T, njdEBo] oidt oA I 5 FYF v} rh. 2y o)
of AMH HAsA] Ztzho] #H3 77t e Aelolth. ol 4 Ztzbo] U Il
4 el 9 wighelg Ay, AP wiyga} ARFPol I A1y} AR ejo} e
gt Al drl HdAzjEe] ZUH AN I J5ide]l AN AHEH
HA2E 229 7S A "oyt thFEH o5 uigu] g A3 AF T
d2Elofo} il
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utetd £ 4o 2 NP-97-18 EY @432 EdM 2AHE JsdE AR
7158 TYRLEAEFLE Ag3ted ok 22 AU YAy ZAY I
Aoz &5 Hrj(d, 75 28)E sty AEY A adA A3 A
of U A7 Lol tiFHrl 53] AHA FRoM AE AzFHe AAF 5
dE 8%t ARIFFNAN F2% FE3 AUYZTHEE FHULE dFEojof st 4t
At B9 AFo] UE w38 AAES oA T4 713 Heol E A
Q7o 3t A7t Weasic)

2 43 AEHIEAAE) FHAF FHE Fol 2 T3 &
8 712 ARE HE3t=d S3o] 9god AEAM aF3M, B4, 7
HEe F243(F73, /7] HEE)o B T L 4 So 3¢ 73S
A F<E +Z3HStandardization)dt AA AE3 T L 7153 A=
st} e},

2. Az L Py

1) s
2 golld AMSH 3= TFY A4t HUIRREH Fd¥od iy By 5L
NE ZEARY ot Aoz st TFTATYoAN SIS AZ ¥

AEE AHgsigict

7 BE2 AAFHIF=YOoE stk pH, M(SERHE 237
Hygroscop BT-RS1, rotronic AG, Swiss)& ZAsla o, Az E {88 e
HPLC(HP-1050, USA)2} 7]Ete] H ¥yt #pHE& o] &3l £Asir). BT o
7 33EE(protein, aromatic amine T phenol 5)2] £&EFEE ZH3}7] 23%to
spectrophotometer (JASCO V-570, Japan)E 285mmoflA] Z} AR &8 EUEE &3
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Tl A2 ZAst ukg MHEAL HEE Uthi:s ZMEE 500mollA, EERP ==
700nmol| A EREE ZA5ct.

3) AE A2FTHEY Y Wy

Fekzje] EYUFERALS Hel2xel AUE Heldl dEY HHE AR F 4
Astgdct. BAY BAEL AQ A& F&319 A&V o E71n @ ALz 4}
EHEE A3 FY 4B FETHEA U WHoE B2y ¥yE AR F O
NNEL 4R3E HFHORE particle size§ EAI3t AFA Rl PP filter
pore sizeE HA|5le] WA} M3t dule] FF & AAsHLC

th2e] F22A(FEYY, FELE, FEAWMO meld oY (filter pore
size)d Zt ¥&EE FA3dch
(1) Ay e 73] 71&std o3t gt
- ARE #7 s0g¥ (7] Y uiyy]) 5-72Zpo R FHRich
- 7] AEES Y3t A7l FR-E 1.5 1 PRt
- 7t FE2EG] ZR)E F2YUCLL
- FRE AZRR 12 ERES ALSTH
- A7 13 AR AZES filterd pore size £2.8 A EE 74 o 33ict,
(2) #2221

& 7V7le FFaWVe £ A"IE AHgIEen, == 100T, 110T,
121CollA Ay or, FZA7H2 10, 302, 60%, 18022 3l
(3) ogxz=2

AZ ARE AZ *F filter pore sizeE T Zo] 3l EAH L2 o33ln
R 7HA] 35S EAstact. (1) A= o3 (2) 20-25um, (3) 8um, (4) 2.5um,
(5) 0.45 um®] pore sizeE Zt= Whatman filter paper& A}&3}it}.

(4) d=t=2712] 24

AR2 AMEEE PAE PR B Y FET F chg3} ol EMUCL
7t AZ2E 121ColA 307 1Y FF £2 T F 48 HHURE 12} =8ES
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ERES AE3 Vhatman filter paper No. 2(8um)E Zt¢} o3t A&E Coulter
Multisizer II(Coulter Co., 1td, USA)E FA3Zic},

4) BsHA

FFU HEFFTEI GUPAE AUt v &S A F videdoes o) g3}
o AF Fo FHA %, ¥, A, AAY J|ZEE YFLE o B} 7134
& ZASH4Th

Tedrte AgAHolA Fu|T AUgA T FEARE 7222 AFsle A
gom o2z 4 UL R At
- e oAlg, ©u &g gan, 0¥, Az 4 AN JIRE RAIAC
- e B 7 MY
- A 2 0 21 Hoy] FAE U2 A EFEI ¥A)
- Brrdd  BIHE 7 ¥Ee FAHE FIy A4S vlasido
- WEHAE ¢ otef Eo} rh

134(eh) 123 |33 | 43(F) |53 |63 | 73 (H)

(e e
pe=i §8= 1 9.2

o)

roh | g8
Lo
o

0

5) RE 2 £ W}

HEY BE3 ABZE A st F 71A] *E(30E, 50%)04 108 5
ot REIIHAA A Eo] pHe} FHUE(285nm, 500nm, 700nm)e] H3E BAMsiz Al &
EoM 2594 RE T UL vz, RASIG)

- 158 -



3. Az W 3%
2 d7e AE gEHE HEslY B o3 g}
1. & 9 oz 9y HFE ¢ =48 Ay

phis A FE2Z0NA iz}t 4.1 - 4.49] F9lol oLt vty B ndFER
th & A ekl

BHFE FE2AL FEAT, FEYYl wel €& A7t IS Wokey, F
Fa¢ke] 121T, 308 F&34 <8 4] 1808 F24 B¢ 47 1.9%, 2.9%71 £&
E At

ity 243 ¥l = 244 aromatic amineR, phenolyd £ §&%FE
E B7] 915ted 285mmoll e AR EREE BH FULEAME FEA T wjet F
¥t ZBE Hol 110% 1808 T $2 Z-F 0.784, A A=A 7% 180
& FE0A 0.7222 FARY ££9 FREE Bt 243 Nkg APEY] 2EXE
§ Uehle 500mol Mo Bzt 225 E& FE2E 7] 913t 700molA FZH
FHEA BLE BY 2=oM FE&At] ulel 285moll A FHE FAIY FHE
et

o

283} oiRzde BARS B9 ARY 4¥ ANE 2 b (2 1], (=
21, [£ 3], [& 4], [& 5]} Zairh
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[E 1] AZ 434 22270 0}&

L 2% | 3Ru% | 53¢ |eaddw gty
H
TEEE | 10TH10% | 110T60% |1101T*180% | 121308 | 100C#60% | 100C*180%
pH 433 405 413 418 436 4.41
A g/l) 0.11 0.13 216 19.1 1.09 29.2
% (285nm,
FRE@m, 0511 0.784 0.582 0.382 0561
508) 54
3=
0941 0943 2.037 1211 0559 0.506
(¥4, 500nm)
gz
0.499 0.397 0.890 0512 0212 0075
(49, 700nm)
FE(%) 973 97.4 97 974 97.8 965
A B
e 28 30 31 30 23 42
(Brix)
FAE
011 124 1.31 1.36 097 0.17
(%, pH 8.3)
FEEAE 0983 0.984 0.988 0.983 0.988 0.991
[ 2] pore sizeZ} 20-25umQ] filter oz} F AJEo] w3}
sagy | TTEY [ FRIU [ 3¥2Y | F¥R |ewAds|eudGe]
TETT 110108 | 110T#60% [110°C #1808 | 121°T#30% | 100C*60% | 100°C*180%
R0, | 0.474 0.762 0553 0375 0.741
508 314) ’ ’ ' ' ’ ’
£3=
0.744 0.758 1.604 1.139 0529 1.836
(99 500nm)
Ew= 0.339 0.255 0568 0.429 0.179 0.807
(¢ 9, 700nm) ' ' ’ ' ‘ ‘
A~
T
97.4 97.4 97.1 97.4 97.8 9.
(%) 65
A A R
Hg 28 30 31 30 2.3 40
(Brix)
TAE 011 1.19 1.30 1.29 095 0.17
(%, pH 83) ' ! ‘ ‘ ! !
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[¥ 3] pore size7} 8umQl filter ojz} & B2 W3}

memm | EPEY %«?—ﬁ T | Frag %—‘,ﬂn & [eRAtgl s a7
TE T 10T 108 | 110T*60% [110T*180% | 121T#30% | 100T*60% | 100°C+180%
2} % (285nm, '
FREQM, | 0.490 0755 0.569 0375 0717
5088 34)
I43=
0.640 0.710 1566 1.145 0.490 1676
(¢, 500nm)
Tgx
. 0.263 0.222 0559 0438 0.166 0.694
(¢ 700nm)
AW
T 974 97.3 98 97.3 987 9.5
(%)
7teAd 518 E : :
He > 28 30 31 3.0 2.2 40
(Brix)
EFMNE :
0.11 117 135 131 0.96 0.17
(%, pH 8.3)

[E 4] pore sizeZ} 2.5umQ! filter o§=}

e | FREY | FRIY | BRI | RRG [cBAGRY) | eRAGD]
FEIE L oCe 105 | 110T+60% |110°C 1805 | 121 T*308 | 100T+60% | 100°C #1805
=(285nm,

FREESEm, | 0.487 0739 0,556 0.360 0673

508 5 41)
3=
0471 0616 1405 0.967 0.433 1472
(g4, 500nm)
EEE
0.147 0.164 0.437 0.302 0.132 0579
(¥, 700nm)
A1
;‘) 98.1 97.4 97.0 975 978 9.6
70

7 Al B

Heaay 28 30 31 3.0 2.2 40
(Brix)

ZAE
. 0.12 118 133 131 0.95 0.16
(%, pH 83)
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[& 5] pore size7} 0.45umQl filter iz} ¥ A &2 HI}

aauy | TEIR | FRRY | FRae | FRad [euddusl|eRore]
Teew 110°C*10% | 110°T*60% [110°C*1805-| 121 T*30% | 100T*60% | 100°C*180%
&% =(285nm,
0.386 0.457 0.686 0.527 0.363 0.561
508) 3 4)
2= 0.244 0.423 0.848 0576 0.533 0.506
(44, 500nm) ' ' ' ' ' |
ER= 0.029 0.070 0.199 0.114 0.208 0.075
(¢, 700nm) ' ' ‘ ' ' '
A~
T 97.3 97.4 97.1 97.4 97.9 9.6
(%)
7 AT 33 {‘;_.
& e 28 3.0 3.1 30 2.2 40
(Brix)
= 0.12 1.19 135 1.33 095 0.16
(%, pH 8.3) ‘ ' ) ' ' '

2. #29y 9 A4=xz3

8718 2238 A ZAA2RE $2 € o9 PHS 2y B9 o gk

Z 3220 W I8 (Rutelgayg HY)ZRAL Ast B d7et sty A
AlFojolsin}, £ A7t BARE FEFoz ¥rhe oM A7 F224 F 127,
3024 2ol AFHE AT FHH AW 7ol wrl stk HAgA ] ¥3
< AR ).
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mietx 7] FERAE FolM FFILY 2ZA(121T, M)A F2 ARE
o] 7}x](pore size’) filter2 & FUL ¢ Y2 HHE B3 Fé6z} Lt

c}.

[E 6] $F31(121TC, 30%) F2ZXAoA oJ2AE HEe HE}

filter pore size A= 20-25um 8um 2.5um 0.45um
33 =(285nm,
e 0,553 0.569 0.556 0.527
504 3)4)
o e
1.211 1.139 1.145 0.967 0.576
(994, 500nm)
&g =
& 0512 0.429 0.438 0.302 0.114
(2% 700nm)
T
974 974 973 975 974
(%)
7} A7 GJ.E_
s4 3.0 30 30 30 30
(Brix)
NS
1.36 1.29 1.31 1.31 1.33
(%, pH 8.3)

filter pore sizeo] WE HJEHHE B 3Add EJ3 #FHo|] 9= A &2
BEE Uehis 285molA ZARRE FF =& 9F 0.53~0.58 Alojon, Zts} wig A3
HEL £EFAEE UEh]E 500mofAe] SdEE= 0.58~1.212 oJ2}2]2] pore size
of ute}l xpol7} Yol Yo, F&HFL] EE FEE UehdE 700molN FFH JF3

£Q ARE 0.11~0.512 xol7} Bol oyt 7H84 IYE, FUEIME Aol7}

it
oyt & Ao Aot ¥R o 5¥ §F VAL s 2A0E FEWY

-

2 121 CollA 3028 1 F5H & 2AE MAS, oJ3}= Whatman No. 2(8um)

A3px) o} fAIY 5H A8 AHBSE HoE Zﬂi Ag Fsiach
etd £ A7olN ARY 23 AA2Ag th Y Felskd thes .
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A7 e AMSEHE AN E &, oAzsts WHLS v Zrh

) FEYPL 7 AE 1-4 Aztel At Aoll iy HYEE st 121ToA
30-c7J 34 FH F& 2AE AX3lR, o3& Whatman No. 2(8um) AXAE AR
3}e) o 3hsheirt.
2) AIE 7} 16.7g3} NP-97-1(66.8g) & 5-727} 02 EU3l HEEH g & %3
’—‘fl 02 EE ETYUStH F&Irh
(3) 271 AlREE& Y3 7)o F/+E 0.5¢ HEIpgct
(4) 121Col A 3027 YEFYTh,
(5) B4& 72 12 E&E& ALt
(6) Whatman filter paper No, 2(8um)E ZI3} o 2}3ic},
(7) Zt AREEL S HES 24 UL

4

2 d7olA AP 232 PHAAIL AAA o2 HFS YAy A 220
€ Aoy 33 Ad BE2 @R ol F A&Ho= YR oop & ez ™
=2
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3.z} AR FEARY Uty 43

[ 7] #2582 3= @ 99 &4

4 % & 2 3 o =
AzA3 =
415 480 435 450
ol 2 (mf)
pH 4.26 35 4.15 486
FLF(TE)
et 11.18 264 1.44 11.18
me/mé
A9 2701 2695 2676 2.602
9% 286mm |-
1083 M o: 2315 0.580 1576 1.040
50 3] 4 4: 0538 0.121 0325 0.220
) g 0991 0.0%6 0509 0315
3T 500
e T 0wy M e 0,090 0.007 0.046 0.029
5001 3] A 94: 0.023 0.002 0.009 0.005
A 0355 0.034 0.077 0.060
EEE 700nm  |108]3) A e 0,029 0.004 0.007 0.004
504} 8 4 o8 0.005 0.002 0.002 0.001
Aw 0.968 0.968 0971 0976
SRy 973 995 99.1 98.7
28 %(105/24n) 2.7 05 09 13
7}'%’ o —1- el ""
36 16 10 14
(brix)
£ 2% (pH8 3) 0.12 0.06 0.04 0.04
TN (mg/mb) 14 14 0 0
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4. 2 ek RE FEARY PSS

ZARE ARHE f2, UF, EAE EyFez xE EY F&sted o
ge zolch
(1) &9 121CollA 3087 2¢t FF F2 3L,
(2) 34 7= 13 B&ES ATt
(3) Whatman filter paper No, 2(8um)ZE Z¢t o Z3ic.
(4) 2 AlZol thgt EMATE E9st P},

[£ 8] #2A8Y RIIEE

A (%) £IHE w A & 3 g 3
LY E(TSN%) 2.662 0.410 0.653 1173
3] (Ash)(%) 0.279 0.135 0.152 0.140

P(ppm) 24 2 16 14
Ca(ppm) 37 14 20 6
Mg(ppm) 33 5 13 7
K(ppm) 521 70 255 237
Fe(ppm) 1 trace trace trace

2P E FELS w(ww)old, 29 FI]o]22 ppo(w/v)TH .
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5. & AR dAEE

zAQRE ARHE 4, tR EANE Eydoz xi Y Fasted thedd

& z7olty,
2Z9HL 121CoIA 30587 1Y B8 23312,

o4 g 7}2}1 1) 2 13 %%U% A&,

[ 9] F&A89 <A BX(=t9l, UARB, un)

A2 (%) ige A 5 3 EES
10 3.80 358 10.47 2.98
75 476 4.19 14.11 3.48
50 6.24 498 1815 4.16
75 8.69 6.36 22.93 494
9 11.24 8.12 30.66 5.87

OREEEE:

47 ° 7.00 552 19.32 4.40

(#m)

2 Ao A" AEE AeH viel o] FF4H O AL E = Whatman filter
paper No. 2(8um)& AM3te} of2}H AlRo|th  whelr] ci2tA el pore sizeRtE U
Ehfo] & Ay vz dydE Mg 7Hssht FHY YzEY sized RN FAE
Rt

particle size analyser® FA 3%t A7] ¥ 90fA E.*L‘f AAE F&1, B3, oF &

F #&8dMe 33 42377 7.00un2 & AYPNA AMEH filter size®t R4}
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FAret g 53R F2Y B2 A15Y 90%7t 27 8.12um, 5.87umo] £

EE 3 o} 2o AL 30.66unT B ABA AMEH filtero] &3t oJ2}7}
Haol= dAAF o] IA UetEdh ols ointx ozt F 23} ixte] FZof o3|
Ueht Axg Az 2, I F2E59 gA £Xo] 23t & ¥¥& A A
o2 wchdch,

6. Rola) TYR2e FHAA

9L AZYYoA 45} AL Ui EURF cAAA N2 A2HE T
717 91stel 33R ARES HOE VUG AL o] ARG 2AZ B A
2ol o1 B A BAE ARokan ek,

1) *]i P Bt AHEE AlEe o3t
) AE1 : EUFSUY(E AP A=, A=A
) AlR2 ¢ EYPZFEZHA(A812] Whatman filter paper No. 2(8 um)o A &)
(3) Al®3 : A R(FLAE AZR)
(4) A24 : TA(F T 7L Ax)

(R
of o
(i)
X
rlr
bo
e
i
k-3
Hz
2
o
¥
-+
f
o
fd
lo
Pm
rﬂ:

stelen ¥ 103 Zrh
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[£10] 7 A2 D54 23 (P24, 73 BA)

Al81 Al 5.2 Al&3 Al &4
An = 4.75 4.25 542 6.08
st 2.08 2.92 2.25 3.33
st 492 4.17 3.75 3.92
gHopgk 3.92 3.92 4.08 3.83
R\ 4.08 ‘ 3.67 225 6.17
Az 5.25 558 2.58 3.42
AA7|Z = 3.75 342 3.17 392

D AnE : Ame A AlEeld 22(48) o4es Lzlm glem, As2elA 7t
3 9 w73 AR4old ZsHA vehda gtk

T uEke 22 oj3e] UHE V] sASE AAE BEs} okstris
£ 203 glo] Tt B7te] Wit

2o gopa : 2ulE Z7 oMOE Lyl glon, B3, £ paskingo] U

(4) €2t @ AE33} AR 2004 Hlad © 73 Ag4oA vlaYy FIA =72
A7 Ao iRt I e A2 £4 UEiken I S R Aw

)
SARE Asichs B71E BAch
68) AAZIZ=E : AN 7|Z=de BE F=2 T34 IFPch= Hrit watch

7] AAZFE MY 27oA oln] YUY AzWyPor Az AR 2& IAFY
A 7128E& wol7l $13te] wiutg Bstan, gtz &utbg 257 (masking) AU
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¢ "est Qo
o Flstod TokA ETYEE iNA(AB2)e] LY WBE Hulste] B3
AHE ThAl Algsiel AES YRe AR sl

7. A&

A7) BEAA ABTRE CPekx] TYRZ oizpere] Anty 2otg B
(nasking)s}7] $lstod Eelawts} UEE slulstel BEAAS ARG Aze et
zr),

/\]i
*li(l DorRbeka] ERPSE o (MY 29 Azl &yt FEoity)
AR(ID) © A&E(1) + &2 2%
*li(m) NE(D) + 8T 2%

(4) AJR(IV) : AB(I) + SeElagt 1x + HE 1%

2) ¥sAA A

[ 11] 2 A& s 23 (284, 73 ¢3)
A &) AEID | A8 A EAV)
Alel = 46 42 53 4.2
et 2.8 53 44 36
ot 3.6 2.4 2.9 28
et 3.9 43 45 46
R 3.7 3.1 36 2.8
4z 41 44 5.1 5.2
ANz E 34 49 44 47

- 170 -



3) A&

24719] Eolld B ule} o] 27] EY FEA 2 FEPAM] B AJYeE B
7te Aoz} 23 So] AuEgon AN 7|ZRel viay FIsHA B
Y 2 8o 2lage] 2% AU AR 11§ 2 A7 AAZFLE ATt

8. H&A

REA APL &x¥E(30E, 505)E 32 A= pHet FHE(285nm, 500nm,
700nn) 2 3l BE £ QB H3lE ZAsgct. RE 7|7y A& BeAAL A
E nlgto® oy o g Aabsigict

E Adye] o]-2¥ FRuPY 285mE Atz Ao HHE Uehld, AR ZA
g WHEAS ST & Vel ZMEE 500mA, TEFTE 700mo)A FHE
2 Jeidel A2 ANFA N3EN 43EA BE A THFE A3y
of &z|aio] 2% HI7HE AR AMEsiiTh

25 (30E, S0X)E 108 SOt BREFEA 1d NP8 pHet F ¥ =(285m, 500
mm, 700mm)e] WIS P Ao} BEVNTY &L vt Zrh

1) &2z whg pH W3}

o] W pHH3tY ol glom AEIIT B pH7E oF 4,204 4.0004 &
23 W3E Hoch

(¥ 12] HE&2%H pH ¥

09 | 19 | 29 | 3Y |49 |59 | 6Y |79 | 8¥ | 9¥¢ [ 10¢

30C | 418 | 409 | 408 | 409 | 4.08 | 404 | 404 | 402 | 400 | 401 | 4.02

50C | 418 | 4.10 | 412 | 4.12 | 407 | 406 | 407 | 402 { 404 | 404 | 404
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50 -
—e— 30C
45 v 50C

354

3.0 4

pH

254

2.0

1.5

1.0 1

0.5

0.0 ~ T T T —— T
0 1 2 3 4 H 6 7 8 8 10

Time {days]

(2% 1] &= pH 3}

2) REIE wid FArEALY W3

BE&3F 28nooll MY FFE W= 53 AP dds] ogon AY A &
Z=F-Ztoll A =} 0.72300 4 A13ste] 10 Foles 0.8 =2 F7HE 2L} 285m0l A
S FAE EALEY sl WAA g 2eog Az
[X 13] &2 % 285nmoll A o] s w3}

0d | 1¢9 | 29 | 39 | 49 | 5¢ | 69 | 7¥ | 8¢ | 9¢ | 10¥

30°C | 0.723 | 0.681 | 0.740 | 0.767 | 0.719 | 0.778 | 0.739 | 0.780 | 0.802 | 0.802 | 0.803

50°C |0.723 | 0.612 | 0.769 | 0.804 | 0.807 | 0.762 | 0.823 | 0.838 | 0.790 | 0.794 | 0.794
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1
! —e— 30C
9 4 -7 -50C |

Abs. at 285nm

0 1 2 3 4 5 6 7 8 9 10
Time [days]

(2% 2] HE2EY 285nmojlAl 8] U Wi

3) BE2Ee] WE 2 VSEAY A

TR AEY ZAE HEELY vE WHE 500mold FFsE] 2o

atetd AL A ZIHE slo] 30E0lM 7] 1.247014] 1.8702.8 50 HE= 2
7] 1.24700 4 2.7828 Ae] AMF 2715 stgc)

[T 14]) REL25H 500noofj A1) TUx Wi

02 | 19 | 29 | 39 | 49 | 5Y | 69 | 79 | 89 | 99 | 109

30C | 1.247 | 1.431 | 1.486 | 1.589 | 1.629 | 1.678 | 1.722 | 1.797 | 1.847 | 1.859 |- 1.870

50C | 1.247 | 1554 | 1.779 | 1.940 | 2.108 | 2.228 | 2.362 | 2.498 | 2.601 | 2.702 | 2.782
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3
i —o— 30C
e - 50T
R
v

Abs. at 500nm

0 T T T — v T
0 1 2 3 4 5 -] 7 8 9 10

Time [days]

(¥ 3] RE25E 500nmol M 2] F3x W3t

4) BELEo] ol ZExe My

EHHE vLs}7] #l8le] 700molH FREE FFstF o E Aol vehd 3k
< ZHo] 3t F7t ks es]y 23] Flel JA” F712 Rojol ¥ Rolr}

[X 15] BE 5 T00nmofj A 8] 3= ¥

04 | 1¢ | 29¢ | 3Y¥ | 49 | 5¢ | 69 | 7¥ | 8¥ | 9¢ | 10¥

30°C | 0.330 | 0.371 | 0.378 | 0.411 | 0.422 | 0.432 | 0.444 | 0.458 | 0.474 | 0.476 | 0.479

50C | 0.330 | 0.377 | 0.430 | 0.464 | 0.500 | 0.528 | 0.552 | 0.579 | 0.599 | 0.601 | 0.630
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Hzte] tit 7135 EdolAE 500nmolA SAE ZATe Frl= BEAF Zdo)
ATt & 4 ¢ldth ole VAAE AEdE AEY EJeg 713y &Y
E gt AY ARy BEVNE A og AHshed ARy Fest gl
Roz woitEjglon & AEo ulolg Aol thet RALE ZAR AHFH & A
2 3zttt
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An 3.3 5.1
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&nt 23 26
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Heg 4.2 4.2
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B AAES tiF, f2l BRAE 712 RARE sk @ U 713 $ae 9%
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E A7 AY MBS Y TY F2EL JEOE NP-97-18 ez}
27 $RO2 3.34x4 S Ao glom, ZatEgelnTo] 2% Azt
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6. &4

1)pH : Z=of wE pHH3 el ol glglom A¥IIZE St pHrt & 4.2004 4,000
A tg A WHEE ®Boch
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@FAlol Ud 9w 2Aisg
@3] 7H27} 9 7iA BokET (217

Avg 7c

7tz 1T

2de Y4c

HAE= Yoc

A= 7 1T
3. gi== wky
QY-S xR 23 2o 2217 EA ZAAL 7t}
@B FolA 1417t &}

29 2¥s

4. B7} 2 £4
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NO.1-d %Al 8 g}

1. H8AE : 3= FZH(FH])

Bt 33 o gol7) 98 Bojrte B4HY MEEH shish) &3S g

2. Mg U £

of 3= 47 Yol Aol £738E B},

NO. 1-e A Gz} -

1. APAE : Al H(12. 7Tcn7]F)

Zu|H ST 87] F7 FAo] A ML ich

L.
2 A= 3 B

% At 4c - 400g
% TiFaL Yoo (AZR)
% R 20g

* 37t 60g

¥ 3% 20g

¢ ANY  40g

«HFEY: ofF, &b 23, A7A IBTATLEE)

3. gtol uhd

D A2 A6 U8 G528 92 A UE oA 249 a9,

@ tiLE =] (12.7cn?] size) 9o AR E 7it},

Q@ ALEE Zo}E —» OF 22 Zo}E » 14,35 A& Zol&E —
Chl O 28 BolE — uWOE ATV ANYOT RayE.

@ U Wy TAL 91 WS gol&t)

| ® 7ol 508BE R,

1 7 2 By
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7} AEL E-IE
1) B5E9

EA7|E U BeEY FAie AFY FAVNES F§ ARY Ho] Y=Y
el FA FEE Y A 4.29 £A7F Ustth. gl AYHE FEE 2
A7z vt 35S FFY A 4.59 A7 vsith Hef glof Ty F=9
&4 Az} 4.38 $£X7F Uttt 5] Aujo] A2 Fdsiy ofu], o]y W o] 23
o] glolof st X 29 A 7IEel whel AT A3} A FHF EF 3 o] F2
AE dodrt.

.

M
A

2) 4

F89 SR 3%o] AA AAstgon], Bl 44.49 £ 0.33%2 AFI|E 45%
o3} ¢t} WWA|Ee FHEL 0.54 + 0.09%2 MAES 2oL 2THY BE

2 2E3%) 4 4 vtz Az

[¥3] HAR2 (%)

Ash content(%)
13 45.10
23] 44,55 4449 + 0.33
33] 43.84

[E4] AR AL HLZ(%)

Ash content(%)
13] 0.44
23] 0.09(x) N
33) 0.62 054 £ 0.09
43] 0.56
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3) F%Eol HA}

Fgole] PR HAl= AEE AFXY F, 7 LEEE YF, ¥R, A2
of st 2371 3, 6, 9, 128 AAIste FHolo] WA RE S} Hhuf
GO 2 FALY WA FE FAsgTh YA RAY ARM= HE 7]to] 12¢d
oA ZAL PAsHE e §UeTL WHY 4+ gou} dnjFos WUHUD,
BEB A= 6ol 2~3714] ﬂiE%‘:r'-Oﬂ*i wAL duF e BRI 9UFE
= ANEZM A SUoRE BHY 5 e ALEHNE 3Y oo F
A7F dojB ez BHEAD 6‘1—! Zole SAe2x FolE FLY 4 AUTHE 5).
A% 7120 F%old] WSAElE A st Y 1).

[E 5] 2&¥o] ulg THo] UPAF
2 & 7 HY)
HEFL
® 3 6 9 12
W5 AI(-18~-20C) _ - - +
W34(0~-8TC) - + . :
Al £(20~23C) - + ' :

3d A% 8d A%
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9d A

[2&1] AZ7IZE FFo] LS

4) nj¥E AA

YA 2o E SHibd viAPH o n|BES AABIAL(R 6), ANEE IAFEX
F, 7t LEEE W5(-18~-20T), Y¥A(0~-8T), A2(20~23T)oll Ryl Ry
7+ 3, 6, 9, 1240l AAFle njBEY UEAFE ¢ Fwjeger 2
AARE Helstdrt W%, BARUL AFoME ndEY E2 UL LA Aok
t} AR JALE 9do ZFE LU} FAFATHIY 2).

o B WA QAR BAET 99U, AXEY 6UFE AF Aejrt Hof

AP BPE, ol 8 Faol FHolrt AR E AR Yo Af

o] ZABAY 232} vHEgo] Asirt dojdria Azsta glch
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6d A%

%

3d

%

12

99 4%

(2

2] HR712d ndE 4

o
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U NP-97-1F o]&% H AlFe Ayl oy A4

A

1) ¢+

AYANE [F 63 2T HARS NY & $BuVe) 2a FEs} AY wss
Qo $¥gare xojo] wpzl ol AES] WAAMOIL Textures] Wt U 7] F Mol
alol7} Uehg 2oz Az}

[ 6] Grg2] BHE F FEUF(%)

Moisture content(%)

e 3Q gg; 43.080.75
43,01
Al 6d 1323 43.4740.47
43,81
A2 9y :ggg 45.13%0. 46
45.02
@3 3d Zgg; 45.22+0.04
45,01
33 6d j:gg 44.39%0.63
43.70
B39y :igg 44,38+0.65
43.66
¥% 34 :Zgi 44,14%0,56
43,51
d5 64 ::g; 43,950, 41
43,56
3% 9d :Z:g 44,100, 42
43.07
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2) Bt

ARE BESIHA HE oo 7134 oFE 953 Brbhdol Y3t BE HAR
A [E 7]3 ok 2 AE A A5G Bl 450148 Bee gt
oz OrlE HEut Aejzia ¥ 4 gl

[27] A% 712b0d B2 B2

3 3% 2l
15 12 9 6 3 15 12 9 6 3
Moistemess | 7.5 | 7.5 | 5.5 {6.25| 5.5 | 4.0 |4.25{5.25| 7.0 | 7.0 | 4.5

Fimness 2.7512.751 2.0 {3.25}1 4.5 {55 | 7.0 |6.51(4.25/4.25| 5.5
Tenderness |7.75/6.75| 8.5 |7.25:5.75| 4.5 | 3.0 | 45 7.0 6.0 |13.25
Crumbliness | 2.5 | 4.5 |5.75| 4.5 |3.25| 4.5 4.0 [4.75] 4.5 | 3.0 | 2.5

Texture

10

g |

2 o
w4
2

o &

1 2 3 4 5 6 7 8 9 10 11
x 3
- —@— Moistness —l—Firmness
Tenderness ~3¢&~ Crumbliness

[Z23] A% 712hd B4t
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BEZZPE(3, 6, 9, 124d) He Hsfrele} Fyo] UYL} FF4(Colong
number), AR} AJefel MzE AR A ¥ 83 17 49} Zr}

Ao EE & di= 3YRIFE FHole FAZE UIEHI AlFsidn, 6g#AlE
Holl ZALZ FEAH LT Ho AN 2R/ HZE JiAe FHole FFHo] WA
th & EAle 6dxFE AstA AAEAch W] HE & af= A Wi ¢ld
th Aol EEZE ATel xjoles FAMY W&ol ofF Lgit) Hoja Wi T
Bole FFE HAsA = Yoy s IEL Mug BT Hold: o7
71A] 7] FEol7t EelHdthe BRav) glal o] F%ole] wee 2 73 A

& WA= A2 EE ARA R mycotoxing B ¥ 37} gloemE Fuol7}
At AT HE M2 E Ffof gt

= AYolA Fgolo] Mol Mo g 71F ¥ ZHL Penicilliund} Aspergillus
Go &3t= n|PYEZ 3N ol F &9 FWo|st Yol EEE 9= Fgol|g
RS AR|UThe Bael off vlsesic) ofgjdt OE Kol Hg AL 3U0]

% REY £ Qe ¢ 4 A

(9] HAlRe BE F FWold USiel

] A4
39 A LA,
6 1) 2EHo2 9o A4, S, G5
99 FA AW S HA11, A7, Q546
124 FAZ AU L, 3425, E49, ¥ 49

# &2 4=t Colony4
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4) 49 B=

oA Hiuiel Zo] Hel ZxE Ao 37 F/1E By, ¥R B
BF A4H 2= Rardness7t F7tsltirl gastdrt. W5 AAs] Zulste Ay
Hosd 6dollArt F7t slthyt asigot §g BE AN el wWils
B 3, AL d3H oz AEy ydth ol AES :3}(Retrogra-
dation)7} dojih= F=7t =0 ulel dalzl=d 0~5C2 A ojA 317} 713
HEA APED eI} Fole] mel k3he it wleld ABAEQ TS o
o] BESE: Z9e =HE FAA9= A7) =, A F= ARr} ARV}
o7 "t

Heo] BE & Hardness®] $7H= o359 Z4, TE k3159 Z7i9} AlTAo]
& ZoE AZEH 2 A¥Y AMME nl$ vt WYY S o FYrHE
0).

o* i

o lo

—

[E10] <HA®E AR = hardness HED

»3es 717t Hardness(dyne/ar)
3d 14661.55
Ale 6 31897.21
9a] 22075, 21
3d 52886. 18
Wz 6 68657.95
9al 71228.77
3y 12549, 87
PR 6 27895.58
9y 27672. 46
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6) a3l=

AMA71+E de|gt § Alge] 33 %= Rapid Visco Analyser(RVA-3D, Newport
Scientific)g& o]&3lo] 50C(0~1min) — 95T(1-8.5min, 8.5-12.5min) — 50T
(12.5-20min, 20-21min)%] JEZZ StolA AHsideul, ¥ 504 Rl FRof,
A gol] AAY ARTE WAz W5 RUY F BT sl AU w3e
JYR = o] E Hlr

Aol AR Alg= 3duct A% 6d#] A&7} Viscositygfo] © &o} x37}
o "ol APHYSE Uehigou A% IUA A FE v|dE Sof gt TAHKR
)2 &Fo| E7bestatt. WA EE AL udte] A 3dxfo] oju] x=37} B
o] APHAULE ¢ 4 UL A 64 99 BF AX 3dxie} vl YL By
th oht WSAIEE YA PO A2 ARl vlste] k3t o] A UYolHE B

F4rt

Room temp

Room temp. 3 days

200
1100
~17 190
S
5 4 80
£ 143 {70
> —
= 11s {160 &
w —
S e 150 %
@ 140 @
> 57 1 30
1 20
29 ’/—’_’/\_//
10
; : N W
v 4.4 13,2 17.6 22.0

TIME (MIN)
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ARoom temp. 6 days

200
1100
— 171 190
5 { 80
<143
{7
s o
E 114 { s0
o
S ss 1 50
%) { 40
> 57 { 30
1 20
29
{10
0 N " . .
v 4.4 8.8 13.2 17.6 22.0
TIME (MIN)
Room temp. 9days
200
1100
~171 . 1 90.
= .
> . 4 80
143 {70
>
Ea 4 60
73
S &6 150
7 { a0
> 57 1 30
1{ 20
29
{ 10
(1 | s 1 ”‘:qu'h‘iﬂ S A \\e
u 44 8.8 13,2 17.6 22,0

TIME (MIN)
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Refrigeration

Refrigeration 3 days

200
100
35 17 190
é « 80
1
L 143 1 70
>
E11a 4 60
3
S g6 1{ 50
%) 1 40
* 57 { 30
{1 20
29
4 10
e .
0 X a P
u 3.4 8.8 13,2 17.6 22.0
TIME (MIN)
Refrigeration 6 days
200
1100
1 190
S Ial
> W 80
143 70
>
= 11a 4{ 60
»
8 86 150
2] 1 40
> 57 { 30
1 20
29
4 10
o x 2 2
v a4 8.8 13.2 17.6 22.0
TIME (MIN)
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Freezing

Refrigeration 9 days

200 )
17 b
143 ]
114 L
86 )}
57 5
29
o b= . . . .
U 44 8.8 13.2 17.6 22.0
TIME (MIN)
Freezing 3 days
200
1100
~171 190
)
E 4{ 80
X143 ]
> 70
= a 4{ 60
(7]
8 86 150
%) 1{ 40
> 57 { 30
1 20
N w
{ 10
0o 2 2 N M
v 2.4 8.8 13,2 17.6 22.0

TIME (MIN)
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200
100
1 1 90
S
5 { 80
X143 170
>
E11a 4{ 60
0
S es 150
7] 1 40
> 57 {30
1{ 20
29
{10
0 N 2 2 .
u 4.4 8.8 13.2 17.6 22,0
TIME (MIN)
Freezing 9 days
200
1100
7 1 90
= { 80
S 1a3 | 10
p
E11a { 60
8
O 86 130
7} 1 a0
2 57 1{ 30
{ 20
29
,__N 10
0 " . . M
v 4.4 8.8 13,2 17.6 22,0

Freezing 6 days

TIME (MIN)

[286] <AHZFE o3t=e] WHE>
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3.

Hazd

1) 4], FAE : "o olgAEie ARAF WP Hrl F2AEHIA, 3(2)
163(1988)

2)

3) o)23E, g FF

4) @9, o135, AW, 7

WG, olgA R

(h]

3 n FZAE83]%], 3(2), 153(1988)
gt F8Y 3z 2(2), 117(1987)
M, 4738 g2 g 3 Yo ZAEN AP, FTAZ)

18
2
rJ

N

’

FA T, 13(1994)

5)
6)
7

$FAETIES - JEF A, 98(1995)
AIT  FF 2F HFH BEAH B AT, Qe R), 14(14), 149(1976)
NG W A Al 4E3 Q9 8(3), (1987)
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14 A

Trhe AFEHY $£802 AN HYx clerstd Wit wel 43173
¥ OBEE, 33U 23 B 5o v HAyabol sk 2] glo
o, ol NA4Y wse] el Yehls BEAES sjAsts] 93 AT 49y s
Holl Al 39 7|52 2A YHBEFY WIS 713 AEo] tjgt A7} i) A
HoAZlL go}, Fujolae 2 thatoln} kel sloja 33 hgFolyc).

I, Y U TAE Ax2 @ AE, A, AdY U 284 58 Tisto

AR W2 AFEC] AVHI UAT 3 72 HolA AdFojo} ¥ HEo] Zxjs)
ATk R FAZ gl wE AR W, ARRAS} WEX B iy VA, 2
Blal ¥el AR Fof s AHolut AAHE Hejey ssg 1M M2 ey
l“"é Algol A Fog 27FT Y& A Folr},
Ex vl g3 £uUL2 ulojalAy AL A=sta Qi) o] MWE
= % AF 43I el SEYUTHE 2RI A AAHS U
12 Zﬂzﬂe N g Aoz *87‘5”:} ol& fl3 2 f440] Aoz
de] T Pl FBRAUGAY Y VAAE o83t AMRE A5HE AW AL
NEY ool gtk Jen, YoM E “NEU(BRRE) o2} st LAE
= TN AP L oPysia X]iﬁt} u7t WEF o] 9lo] JedAE} duuE
T FA siEd, oY B4E ol83td TFY) vlolgay ARG st A1y
8 AFAAZ Add £ gt

HAFAME A2 5, HEAYolY AL 0|8 HAUEL] Ay 7 oy
of AZE MEE EvE ¥ 74 AF AL 2Asn g, $8 usis
53 T BAAE wol HRsta 9l Byt ohe} thue] A RE 72
ABAZ Z42E I 9, AR olF APE ol gstel Moy FZej4 77| =
= FR8 5USS A o2 AwIT YU}t o] AUES Hr) A3te] Wory &

3|
¥

k

o
o\
ol

01r ok
oX

—

]

N
2
u{o oi'i

>

K=
—
]1,

—

_l
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= EQUst] A AP U MEL XM e TEI)G vlolgady B o
A 715& 7R AEE MUY 5 US Ao ARHD ol JSHLES Y-
ol I v Ese) E8xe IR XY ohel ZAFoEE e e

o
™
>
)

°3%Loﬂ*1% el AALH NP-97-19] 2ol izl A&3sts] ¢lsf 3%
A2 A2 AEstn APANE e 2 BFoz

H2d A& A A

1. a7

SRS USshsh] Ash AV AU N-97-10f] ohsh FH et AU
o YT AR A7

=& AAEY 25%t
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2. a7/ A

AEe] 7R e 99715 ol A3 Jlso2A AAY AREEY 2%
& 71 71548 AEol uhal AeiHalg FAoE Auigle] Ex Yrh sl AE
(AZRZAF)Z IMF FFellA 7t LAY, S3s Adoiy] 13.2%0%34E
& Frolth &3 FRAIZL Ads] T2 7iztol vlE) 2% SN 12 59
FEA, FAH BEHE Just Bojz] dd JHEE AR dVUE, FA
o 5 FU A AAPAEC] & 5o I SE UAES 2y ¥ oy Age
E % EYTE 32 ok

e ER AL Aoldf W ZAx, d=6, By 5 EFHEY J%
F AFol wWotou, AR Ao]df SEhE At A
Zolth. HZ |HI=F EAZL A3 FH ZAZ oFEH 9l
ey - A FHAE (989" §331x] 5 iz
B AYYFLR A B Fulsia gt

IR2AE o] 83 758 FRE FEIE 2 9e
Al ves e 27 S8 F AL HA e EHoE 43, £33, o4+
JHEER Tl den S AA AFAE e} o] AFTIEY AFFR Hrjg
dEo A58 ARHES &3] Huisio] 3, T o2 A ARFRE '93
d 6594 $FoA '94d 3004, ‘95 2,000 ¢ es FP3g sloict EY, 4l
sl22] STt met BT A FIkste o '95d htilele 80 AlAef o
23 9lch

= dFol AFE Festa ol PAEFZ FAAE FYLE sl K
SATLE o] g3t TSR Aol BEI HAstn YA MLEE =
acka] g ol AldY] #AL mYe L AY FUd, [B=FesATAHIL FS
2 g0y R XN2E2xo SIE X 82 NP-97-18 HMYsto 2 d7)t B2E
£ MM NMBE Yitsto SLUTUE IF2 AIH] & dFoln, AFY 3§
w2t At AAE 5L Aolct

fr
of
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I

T
142

AH3d d+

O

1 AIAE A2
AR RCE-DREY
NP-97-1& FABT QL #2l, 23 Fub o3 T3 FA4E 247 QAL v

g2 YT ¥ 04%71; IZED Y B NS o] g sl 120m
7o) Yo} T W3}

i?.

U 3eA gme) A3

il
a5
bl
[\
>
i
ihes
4>
e
e
2
o)

NP-97-1& ?‘*“5‘}'7 gl Frokz) z}2} 200g0] Z 6L
F v du (L3 100ne) 02 4070E =S},

TES FYrtdARYe s EA319, ANE Formol HAFW, TN, TCAN(trichloro
-acetic acid soluble Nitrogen)2 Kjeldahl A ey 3|EL ztgziary agE
< BUTTEARR, A(P)E A, K, Ca, Mg, Fe52 dAZFUsyPos 23
Stolth. TCANS] B2 x| 89} 27.2%9] TCA £4& 1118 o] 305 %] ¥ JalEyg
(9000rpm, 20min, 5C)3te] Kjeldahl AAFaFHo 2 EMsdT vk $E¥ME &
% 71(Hygroscop BT-RS1, rotronic AG, SWISS)® ZA3}dn A]g9 2elcle
Somogyi-Nelson' ol uwie} £445}glr}). pHE pH peter® &SI %F, olmj:zAF, &
714ke] 242 HPLC(HP-1050, USA)E o]&3le EA3}dr}.
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A A U R

28t FFe, dA4ERAS, dube%E, N A(Nutrient Argar), Smear Lode,
Filter, Auto-clave, Incubator, Spectrophotometer, Auto-pipette, Clean-bench,
Auto-balance, BEEE m}-9x] EA7), T2,

L AE gy
1) #22x 9 A7, AHEEHE B9 Ao w2 bz

7h) 7RRol AIHZ NP-97-18 TAste Zhzte] $tekalE x|3149 YA v
F&7ol Y32 Eyslod, 90T, 100T, 110CTLF 120ColA  30&, 608, 908 1208
o= Ztzt &3l

) RsteE ol&ste] fatet tiF, B3te] H&2dg W A3} Po| 2F
o AT A4, G £XEEE 90T, 100T, 110T, 120CoA 2tz 305, 60
T 90%, 12028 Ajztez F&s}c)

th oIt ol EY FHe &, Aol we 2 ULESL 77
filteringdley, z}zte] oD gt 7] Es}eict.

2) 7Y o] ulE MFAE v AE
7h) NP-97-1& F43te 77te) YA E 2tz 10g4] Y31 BAHSE 100m Y2
% 110Colq 90&37t F&3le], 329 Sampled filtering 3}HrT}.

) A oA =F 80T, 90T, 100T, 110TE T}EA 2088 71238t
2}7}-& Sampling 3}gicl.
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th) Ad¥H FE2ES 22 Jgux](N.A)o] =Usle] Overnight A]Z1 ¥ Colony

3) BAF F371T 4R HLAE

JHNP-97-1& 283t 4zt BE 22 10g¥ ¥ FAFE 100n Y2
5l 110TolA 9087t F&3le], $£&H Sampled filtering 313, 100TolA 20&7E
Atdsigdet, AFH FEES 3 HEEE nhexo] ZAS, TAAH VAHEE 3
0T, 40C, 50C Incubatorol Wit}

W 14 F, 270 ¥, 37 ¥ 30T, 40T, 50T IncubatoroflA Ztzhe]
SampleZ % Fui=|(N.A)ol] HE3}od Overnight A7 F Colony®] 4~& #<QI3}sdct,

A4
A

5]
2
X
ol
i)

J
r
of

-~

AHdg

e

4) A7 & 2

ns)

Aldd A4S AEAH g f7 4 +3 8% 223 AF duiA Y mF
A3 AR Hlle ElEE AESGTE AEAe $4 uiRE o &3ld
Th thate 20t) o] HUE FEU HEE 2ARSHArh

ARE A& 1gol 0.6mle] 200oM phosphate buffer(pH 7.0)o] o] WAoo 3}
3 o] e 2uf, 58] IMHEE A Rste] Aol AgSIATE. Fig. 1o &jt Z
fraction & @7|A, ZHAHA, _1*‘_*5,‘, 24 32 1m6e] 200mM phosphate buffer(pH
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7.0)0 HH2 P8 £HL 188 23] 1028 200mM phosphate buffer(pH 7.0)0] 5o
A AB2 AHg3tLCL

2) AHgdF 9 x|

FA8E FFo) AH8H FFEE Gram positive FEEA  Staphylococcus
aureus KCTC 1621, Bacillus subtilis KCTC 1021 % Enterococcus faecalis KCTC
3512, Gram negative @2 A Escherichia coli KCTC 2571, Enterobacter aerogenes
KCTC 21908 AM&3tdct ¢4£21¥ FF& Nutrient Agar(Difco)ujx|o] HZ, ujad
sto] g ae] RASIAM AESHATh Nutrient agar slantold ¥AEHH FFE |
loop #]3}] Nutrient Broth(Difco)oll &8t 33TCollA 15417 ¢t ujorst £ 317
3 ZAMel A-g3tdT.

Zt HZo 34 AL Baver 52| disc diffusion methodE o] &3}o] Alx|s}
drt. & A7lelAN B4 ZH F329 ujde 0.20¢E Mueller-Hinton Medium(Di fco)
L2 A2 plated] FYUFA =Ustz HFH 0.6on filter paper disc(Advantec,
Toyo Roshi Kaisha, Std., Japan)& plate®] ZFotoll e F o] disco] 7t Y2 &
20ut A 3}5to] 33T A 24~48A1 2 F¢t Wi F disc F9]9] clear zone®] A7 (mm)
< vlasiscth 272 Az AE HEET A3l Q& benzoic acid®} sorbic

acidg AM&s}gct.
L ikt "
1) DPPH Method : HAIZ 5o AL oA A& 7} fraction?] A|Eof t)3)

Blois®] W& o]&3}lo 1,1-diphenyl-2-picrylhydrazyl(DPPH)ol thgt A=} 2o
(electron donating activity)2 2 &3ttt & 2z A& 0.2m¢o] 1.4nle] MetOHE
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H7Fst o 7)ol DPPH £9¥(80ug/mé in 99.9% MetOH) 0.4ml& 7}3}od vortex mixerE
AR Aol TFIFEAE o183l FIE=E FF3NAL, 10879 FPE A
i Azt FosS Yl

B4e] v|ZE $)8) t§Z7Z BHA, a-tocopherolE ¥rE&Z2k(2me)e] 100ppmo] HE

5 7St HlZAIE & stedch

S

2) Thiocyanate method : Takao S} Nakatani¢] ¥hH& W& 3l 2zt fractiono]
thalA &3t & ZF AR 2meoll 2.5% linoleic acid €9 2mE A slsle 3§}
gt ¥ 50mM Phosphate buffer(pH7.0)& 6m¢& ¥l Egstgdch A7]19E brown
screw cap test tubeol] @il 40TCToA incubationd}lHA 74 vjd BEAMsjgon, 2
AubHe b 244 7tujc} WkS el 0. 1mlL 2]3te] 75% MetOH 3mé, 30% NHASCN £ 0.1

& EJl Z¥sial olo{A] 20 mM FeCl2 &9§(2. 54mg/m£ in 3.5% HCl) 0.1m¢ & gof
T F FH] 3F F(Tiver AME)oll 500moll M FYEE Zs14ch
g4 vH|ZE ¢ BHA, a-tocopherol& 2| Eut-go¥ak(10me)of thsl 100ppme] E=

5 37iste Adystddrt

3) Thiobabituric acid method : Nakatani ¥}¥oil uwig} At7] Thiocyanate method
ol incubation®™ Wr-g 2meoll 20% trichloroacetic acid(CC13CO0H) 2méz} 0.67%
2-thiobarbituric acid £ 182 AH7}3}3 boiling water batho] 1027t AxA|7)
F B2ZAlA 15000rpmof| A 2087 A E e §t ¥ 532moll A Absorbance® & A s}gdc).
£ Thiocyanate method®] ®r-g-ojo] tis] 1d, 7¢d E3sign, sl 7d 5
o] FF=e] HEHE Jehiglrt

4. FASF AR vlo] g 2of ht HAY

TS g ISP agS Aisle] AR A To thsted =23l
A 71€¥ in situ ELISAE o] &3} 3linfluenza virus BH L 23 st}
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5. In vivoo)q 3} influenza virus ¥4

1) Bb-AE o] 83 Pulolgl A ¥y B}

TR FAZ AEFFAA} vlo|HAE XYL 7|2 25 000rpmol A 2] 7
dHEeSte] FHAIZ F,  heamagglutination testE Bdle] 9rlE sty &
g o] & E 20 5~6 F£3H Y Balb/C ufLio] HFE B3 Zodasz, ZEH
oA E 34, 54, 79 HFLE wigl JBAE Sl homogenizer®} sonication
= ol&ste] HEg ThEI, 3,000rpmoll A 1587 QAR ¥ A3 NS 0.45m
filter2 o{2}5}o] heamagglutination testE B3l o718 r}siddc).

2) +RLE o1 8T ujolax B B IHEIDs)

7h) FAelA wlolga Fal

FRlOIA 10~11U7 3T ujokst ¥ 0.5 HA unitxs 52 QE27} ulo)
ALE 100u4] uheAo] HFol Heprog W Tl 2U7 TN wjorsta
4TollA 18412t o]} WA F, FAIIE o] &3l 10w F=) Fro)e For,
ol2} 22 AP 4 xta] WHSlo] Y] LW QT Lolx} vlo]HAE A o]
ZAHUECUINE o1 &3l HHEBY F ElDypS F317] 9I8ko] Al&sigict.

L}) EIDso2] A4t
AEFA=} vlolgAof thdt ElDspd 43 ete] Ficedof heamagglutination test
of ¢Jsf EIDnZte @th 2QAEeNE 183l 523 13HAY) vlolagl2E PBSoj|

100} AL Hoqste] Fujsta 109 B 37CoA Wit S+ 22 22 7}
A Hlolga & FulY AEE 100w8 £3e] Fuole YRt HERE et
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zlog Balstalct 2@” 34Col A vjget ¥ wfdE £ARE 4Tl 1847 o]4
whx] ¥ £y ARG FAVIE S HEH YoM ulojgia FAo
K& ¥3}7] ¢18te] hesmagglutination test& A A8 EIDsegtS #3hgdct.

6. AFoll oy BAAH
Z7lcieta AN 2ol AAE ¥ 2P }Y 45 E JriE 19989
109 19U ~129 12U(549 %) B&AI F 14350] thdt HEE AR F o|¥HF

o2 FAASY BHFAAE Btk

2 &)

o1 Yol| = A [4d| ¥, o |uguz

Al Ao 3’3‘?} ’?—-_1—‘?-%%!1—]!1} ZA} FH2 sAA HEstad gAY = 7::‘71 257

& AL BEHY BGol BY AEE E= o dFUTh tiZe] ARl
thste] sidsts uigo] whglo]l ©@ated FAH ZAlstAGUTH "Wl F4 g
2 33 FAont abggch A ch

& 19999 . o
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1. A& d28HAl 42 BAA HsHAAM 192 ZA71E o
gt FAAL.

O A7E BELY Fol glth @ 1-23
@ 3-43] @ 53] olAt

flo
rﬂ
f

CAIE AAsHA o2 A 14 AVIE 4 o HEvA] 2™

2
L Axuzp?

1-2¢ @ 2-3¢ @ 4-5¢
6-7d ® dFd o1

® ©

Auk
fo
ojx
2
X
iy

2 712e of

H3HAIA }AE EL3te T eldxet 22 7ol vlaste] 7ol 43 W=

3.
g EAstd A4,

@ ehd=ol vl3f Z7jof WA @ A Holr}
@ Etd ol vls) Z7]ol o2t @ Zgl Hojr}
Q Ehd =2} th=x] ¢lrt,

@ Efdxo] vls) Z7lof ozt o A3 Hojct,
® ehd=zol uls] Z7le] WX o ZAY Holc},

4. AN FAE B3le U A7IE gosiohd Epdxo] of2

A BE7t ol "YUl

@ Etd=e] Z7lof nla] "X HA ugkel
@ ehd x| Zt7lof wjs] ozt fA uUglel
Q Ehdxe 27|t FUWN FEE gith
@ ehd=2) Z7jHET} o2 AstA ekgkch
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® EPdE2) ZiJBch WM AlsA ekoich.

5. H3AAM LAE &5t F¢ Ev oA 5&F AU 71E =7t Ao} Az

@ of=¥ gt @ wFd ot ® fgich

6. S 8% ¥ Urhd £a8o] dFUTN

@ gict @ gisich

= Q& APl Uehd 22182 olt o2 Foj F417] uighich

otef UEL H3AA &3 Al U Fdol Ut EFYUITH

3 s A2 ”13}71]*1 =83l A= BE Uiy 2% Zulg, ¥i8 Fol A
3 AUIEA] ke AQ Hele GAE FoM HE AA el oAl FE2EUES ¥A
31A17) wighct,

7. AN o 5407 LB L] Tto] T BAE ofelold BeFAALL.

@ wsto] oidks] Z3ict, @ xiglo] ozt ¥t
Q@ wsto] HYHT] @ sto] or2t ofFr}
® wigto] thths] ofgict.

8. HSIAAM o 5497t &3Pl A9 Algte] tidt FIIE ol FeFAlAlL.

@ Algto] victs] ZF3ct @ Adgte] ozt Tt
® Antel Hunck @ %] 32t opch
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® Algto] tiehs] o3l

9. ASAA oF 5447 283 A2 Lto] ThY BAHE olefold BerEAAlL.

@ &%tol tits] FAct. @ &35to] ozt Z3rh
Q@ &to] Hwyict. @ #3to] o7t ot

© &glo] ticls] oF3irt.

ASAA o 54d7 2831 A BE Blo] thR BAE ohehol N FerRAA
Q.

© Hegol thrsl Zrh.
® el Agch
® mestel gl obgirt.

11. HsHAAM of 54d 7t 8314l oAl 43 slof] tf3t HItE otefolM Zet F
HAL.

@ T4 Bto] thes] 3 @ 24%
® 4% Bto] HuHrh @ 24
® 243 o] tiwrs] ofrh

12. A o 5403 28311 okAle] WAlo] tiE BIIE olefelA BaAFAAL.
&3]0l cheks 9

& | g2 o
2gsirlo] 22 3
Wi

j=

L

=

32

t}.

=
o
2
.

[
ol st

[*]

M7y AL =AR]A] ekoteh
&31710) o FAAH o] 9lArTh

—

@
@
d
@
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® &3]0l cids] FAHEYE Fol AUglrh

13. AN o 5482 S5} kAol Qi VFelA Lhe WAY RE =4 4

b AsizIA B8eHA A2l B WAL Aol B AdAIU AHY Alge] Qo
otel Wof 71§8te] F41ALL,

i

A 44 A3 A 2

Food labelling®] 7|ZAL2E BEdl7] sisid A2 UbgEe ¥ 1.3 ¥ 2.0
Liepd uiel e},

NP-97-18] & el cof$F, B3}, f=18] 55 extracts] URMIE 4 2
HE B, P E ol tiFrt 7245 A &I S o UxE A selcl B
Y2 37l 7.02%, 23} FA= 1.3~1.7%2 $A Ueldch ol3gt A Y
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B d53Edle @2 AROIU &R tiEUlN U™t AR, ol ¥
F 3 ARA 4 AR EY uE wF2E HAFol A AEE ol &H 4 dUrh
pH th37l 4.40, 2271 3.64, RA7E 3.872 2171 74 WA Uelwdch. FREe)
ZAe = 7t bzt 4.201, 3.7532.8 71 & A UElRITHTable 1).

Table 1. th3, B3}, F2F A|82 dutgdi

B3R A =3} 2t ARy
4 E(x) 27.76 45.65 66.04  FurtdA=Y
3 B(%) 1.64 2.94 2.33 74z
28 E(%) 72.24 54. 35 33.96  ARrtdAzd

P (%) 0.09 0.063 0.047 u]AY

K (%) 0.64 1.29 1,08  (xFHEEY

Ca (%) 0. 004 0.035 0.067 YAFZFEY

Mg (%) 0.038 0.080 0.064 YAFHFEY

Fe (ppm) 26 46 36 HAFYF =Y
HAdG 7.02 1.67 1.31 Somogyi-Nelson
pH 4,40 3.64 3.87 Digital pH meter
Abs, 285 4,201 3.983 4,084  Spectrophotometer
Abs. 490 3.573 1.246 0.857  Spectrophotometer

NP-97-12 AP oM HZH pouchAl 271 FHoAH AR canrlgol vz o &%
H ALoE el 3F ZAARA MM 33Be7 B2 slof & Zlojt). pouch
Aol A 8L 94.6%, nHFE 5365 T 2.33%2 Velyton] zEdtako] 0.12%
7t "ol tiF sHdoA £ BLY TS 2o pouchd] AT @ FEo|
3ol 71AEE & 4 AUtk pouchA] &9 pH7t 3.82 A& ulo] AtE ZAof o)
3t 237l 7=l % pouchA]£2] AN 8k 0, 59mg/golgl s TN er& 0.28mg/g,
TCAN 33}2 0. 14mg/go] ¢ltH(Table 2.).
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Table 2. NP-97-12] pouchA] &8} cani] 88| gHtAR
EAEE pouch Al A
T+ 2(%) 94. 64 97. 61 Zdd7tdd =z
Aw  (27.5°C) 0.991 - +EEE4E &3
o &%) 0.19 0.11 Bazasy
38 (%) 5.36 2.39 Furadzy
P (%) 0.007 0.003 H] A
K (%) 0.12 0.02 HAEHR =
Ca (%) 0. 004 0.003  HAFHHEZYH
Mg (%) 0.006 0.003 YAFIH=HY
Fe (ppm) 6 6 LAFHHEY
T %) 2.33 0.66 Somogyi-Nelson
pH 3.80 3.79 Digital pH meter
AN (mg/g) 0.59 - Formol &=
™N (mg/g) 0.28 - Kjeldahl R A A ek
TCAN(mg/g) 0.14 - Kjeldahl H7 &Y
Abs, 285 4.098 3.959 Spectrophotometer
Abs, 490 1.496 0.348 Spectrophotometer
AEF BL 3B A+
574 vlold 2 oY E& oF AES Y, st sistel AVAN A

52
Aelsh 8,
5 A3YS

FRFRI} BY4el QA 33 2= U 42,
4718 2o wet A4Z3

]
=]
A

dE AAE
staich,

2]t filtering=x 4,
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7t 382x 9 AT, ARSEe S Al =E Ha

2E525 Y AT, FFo] AEEHE B9 Adelo] wiety £ xbE vHE AES 3
THTable 3). ¥ ¥ A FF FAEE 13l & A AHURZATE AHE31o
110CY 2=oA 12087 & Ry Tl 71 A Uz, 34§ A&
sto] 90Ce] 2=ollA 30E3 &Y R FHEZe] I LA LT

2}2te] xof mE FHEL FUNES B FIFAHLEZ 110C M w4 B
Hodch deja, FEAT ©E FREHRY 57 uEE B BFH 2 6080l 7t
A A FHEFACH

FEIEY wE FHEUS AFRE F&3t= Fo Bl 120CriolN 713
A Uetuth 28y AEZALZE 602 23 sample & EW 90T 10
0C EZEZL xlol= 0.002, 1002} 110CY FHE7LY ztoj= 0.099, 110C2}
120C2] FH=3ke] Xlol: 0.004E Z7}&o] 110ColAN 120CE &3 2288 o
F71&0] oA ZLE RHol & 2xulE 110T/ 7 £& ZoE® AztHch
FEAE AEEd JUTEFA oA 10T =2 308, 608, 902, 12084
F2d BolM 08T F2WUE e FRERS 2.237, 602 FET A FX
£ 3.006, 908 &3 AL 3.018 12087 223 oo EAEILS 30218 U
BT 1208 B¢ £ A9 FF=glo]l AT 0E 602 F&3 99 FI=
2kel zlol 0.76901ut 60 F&3 A 90F F&T e ol 0.012, 0& &
T A FH=ZRI 1208 F23 do FHEZ Aol 0.0030}2ict. o]Ze Ho}
607t 32319 W) FUH8o] A EomZ 60ET F&3t= FHo| A o|4H
ola} gzttt

F2o] AHEHE EY F/FE ooty Sl A3t SR, A4FERAL, it
FEES AAsgden 110TY 5ol 6087 F&3W FLE B
€ 2.1018 FF=Ztol UM, J4AFFATd o 3.0068 FH =]
o] FX=E 2.707, YUFREY FHEUL 2.3980] UMt F&5Ho £

FFTE Vet oL R4 AR sHFo] HXEE ZAFH FUE 1Y

€ ol &3l &3l Ho| ofitAolel AU, F&3te £

a
(2
12 rlo
.
—
o,
2
>



833t BN AAE A4S Bol WY shadch
U Ad71e 250 nlE AFIE v

Ad 2o wlE duldiE £& R Ad2:E71 110CY o 7P FA uelxta
80CY wl 71& Wo| UelkitHTable 4). VAEY A1 Bjo] wE JE&ES] gt
A 5 F3Y A3 Ao] ZA3l wet AT +2 71 vlge]l 4y F7HEA
on 7RCt HEEE u92] XIo] thh W Reg FARAC

A7) Exo wE AFREY FEHLS JAREATE AHESte] 110CTE 608
7tasiA @& 2&ES 80T, 90C, 100C, 110CE AF3 A& By 80CE AFY
F2o 1nto] FEH colonyd 107], J0CE AbFE F&do] HAEH colonysE
71, 100CoAE 6708 colony7} B em, 110CoHAME 5708 colony7t B4E
th. AP OoFE 110THA colony?]4:7} 743 HA|gt 80T 90CTE AT 4]
colony Xloji= 27], 90C2} 100CE 4Abd3t 2] colonys Xfolx= 271, 100TCTS}t 11
0CE A#3 colonys ol 1712 100CE AF3AES wizirl 24 && fAlsitirl
110CHME ZH4ago] HolAle ZRLE Kol 100TolM Adshes Zo] AapHolet 4§
Z+gct.

ol 8AE #8718 4% HAE

ZAY SAEY §5718 A% "AEE 77 30T, 40T, 50°C2] IncubatorofA
U7z Bag A 30ColA RuH A Fold dut Ad5rt 7H ol Uelgtn
AAFog By 2o BAel Alzto] Fglo] wrel Unt AFF7t kst 2L
E A=t AEAE njfo] E of B3R Ato] A 1074Yo] Holx dut A
T4+ 100colony/méo]317} & Ao T AMZHTHTable 5). B3 JAx] 1~37147}
e Zhsditia BZEY, dAAHE n3chd 1UiY F=U Hysicia wietE gl
th,

- 227 -



Table 3, £&3t: 29 £7, 2225 T 230 W2 228 Tex 24

EZR | £82% Azt 12} 0.D3} 2x} 0.D3t HH 0.D
305 1.017 1.084 1.050
90°C 60% 1.750 1.772 1.761
%] 905 1.775 1.780 1.777
1202 1.781 1.789 1.785
30& 1.151 1.155 1.153
60& 1.872 1.895 1.883
100 905 1.886 1899 1892
s 1208 1.910 1.901 1.905
308 1.387 1.405 1.396
60& 2.100 2.102 2.101
110 90% 2.103 2.105 2.104
12058 2.111 2.108 2.109
30& 1.410 1.413 1.411
2 120 605 2.091 2.187 2.139
905 2.196 2.205 2.200
1205 2.198 2.204 2.201
30& 1.975 2.001 1.988
o %0 605 2.900 2.910 2.905
90& 2.908 2.911 2.909
X 1208 3.002 3.006 3.004
A

= 308 2.011 2.113 2.062
. 60E 2.900 2.914 2.907

- 100°C =
= 908 2.925 2.919 2.922
1208 3.001 3.010 3.005
3 30E 2.240 2.234 2.237
i 60% 3.000 3.012 3.006

110C -
] 905 3.018 3.019 3.018
A 1208 3.021 3.022 3.021
30% 2.290 2.198 2.244

=)
2 120 sog_- 3.010 3.011 3.010
90& 3.012 3.020 3.016
1208 3.017 3.021 3.019
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zze | 2zex% A 7+ 12} 0.D gt | 2% 0.D 3t | BF 0.D 3%
305 1. 612 1.590 1.601
_ 90°C 605 2.360 2.371 2.365
=2 90E 2.421 2.380 2.400
120 2.431 2.381 2.406
305 1.670 1.689 1.679
) 605 2.442 2.461 2.451
1007 90& 2. 460 2.470 2. 465
- 1202 2.625 2.477 2.551
™ 308 2.005 2.010 2.007
110 605 2.700 2.714 2.707
90 2.731 2.725 2.728
1202 2.801 2.759 2.780
302 2.012 2.016 2.014
= 1920°C 605 2.733 2.727 2.730
: 90 2.752 2.757 2.754
1205 2.788 2.781 2.784
305 1.607 1.579 1.593
Q
d 605 2. 060 2.055 2.057
90°C
90 2.107 2.100 2.103
" 1202 2.109 2.113 2.111
= 308 1.700 1.734 1.717
605 2.108 2.110 2.109
100°C
. 905 2.111 2.113 2.112
%
1208 2.117 2.115 2.116
308 1.956 1.960 1.958
; . 605 2. 400 2.397 2.398
110C s
% 905 2.407 2.414 2.410
1205 2.410 2.410 2.410
305 2.109 2.110 2.109
] 605 2.410 2.419 2. 414
= 120C 90 2.417 2. 420 2.418
1208 2.421 2.421 2.421
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Table 4. Ald2xof WS F&H2 vt MIF

(colony</mé)
zA FHF+E 110CoA 6027 53 o
AdEE 80°C 90°C 100°C 110C
Colonys~ 1071 871 671 570
Table 5. A|Zte] Zz} o & 2xof ulE& Uut MFs
(colony<>/ml)
30°C 40°C 50T
e-x ¥}S-x ¥}-S-Xx
S H-%] B %] WER H-X]
xz x3 X2
171 = 570 T 370 574 370 47)
271 & 7 1074 571 71 47) 574
Y x 107 1471 874 107} 674 874
2f. Bihdrt @ whopA b B Algd 24
1) 24|21 =iy 24
70~80dtloll= FAZAAEI e FNALEE AIE sl LnvlxlEo] H23A
L 283 AEES el J3AEY 998 gl s AFojdct
AR FINLEE F712 Astel dale] NEHANELS FRAZo] oluixste A
ZeE W ARNES Y- RAIEEA B HEYYS &Y By ope} F

Weel A4E ARstel AANCE AL i AFolth 1T AuAEY A
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E—.
aa=e

2 WY Wse AR 39

7t2 o

15t} ofefe] THAYE iz

Zefolls ALAE ey JITAFAA ol AE nF3, AR o=
3 e FATh ol HBHAM E o HF IPAYSE o8 AVGA T4
£ 0 AEY AU 3 e ezt uie Attn @ 4 Qod, sudRE o
g pAjolelet AtgHch
LSoud | foud | 70dy | eodg | sodg |
//—-“\ HE 2EMY AERE Ald ;
R -444 3 - iz} GOR s |
[ a EAFRLEEE —od 4 Qe
[ way i g
segd g el gauar |
~QUEREAR ol ~YgeHERE T
| Desze 53 / =
| (a7 %) -ode g\ A
- 244 37} *~/
| L -3}l 54
M)‘g. H
;ﬁ‘gg‘ 2ug 434 994y ~| 23, 49599 4z
5 2T -4 ~UE e
PSR ~g] 28 0t
-zl 445 A2
X - WP4E 4
"
(28X AEY ZEHuis) B R AN
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AT WUAYY 2ANAA) 158 SR dT AR d¥EE, 4E, 4

dn

2 7154 S8 TAAE I FEELE T Zo)7] wie T 5/ Wiz
A3l 7 AP FE ool 9o W2 Aol EY=u(2dl), 20~30t1e FHLS F9
B¢ AZ=T} dokel ol AA™ sido] AFigel wel ekl WilE 7]y
e Z¥8E BoFcin ™ot 30t) ol Fe] Ad, 3HFL dubygos Mz}
 B%E Holvh 4% 3E ARG =3 - dYo] T AEog ALy Yavt
o _{i"__e-]

. A7zl i Bale] e FFHIL Y FAUS ALY
2 7154 SR Lol Lol iy BAT AWAINE YA AEE Fuy
S olHY APZW +09 Ak o FE FHY 4 Q& TAle} Az

Sesilel PN
42.5%

1%
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L) E ARY 241

YU o] B ARYL 00) BES Ubro] ZabsllEl(aY 2), 4ok
A4RTHE P F WSt 4 B9 JleH SEE Tolo|EE Bioz g
2EES dERon, YOBE ot FuJl A4Y RoE AWHY W AL

TP 2AHE FLASKE ZFol ol & 71648 2o o3l A
"k ol A= 7168 S8 Mol BtE Aol Ao %
%

E 359 4 21073 49,

] 30CHA(Cd)
30TH={h 10.0%
35.0%

30CH=(0H)
30.0%

SOCAT( )
25.0%

th &5 ££8 A8 24

425 $28 AP 245 VY FF A2 o] 150044} olste 1g
2 Upro] ZAICHIY 3) 2 Qe AE4EL & Jlsd SR $00] T 4%
g A3 Qe oy BANL J5y 28 ABYLY graded ¥ WAL 2



Bole] S22 7MA S g o 2N 2} sl A54Zo) ulel FYe graded] &
25 AMY 4 A=F viiste Zo] Yastelel AWl

2R) A5 A HD}

MASE(® 1gRkeolst
B0

IASE(H 150

o)
0%

ol ¥ ZAMEANE ErZ dlojE o) & 7% SR AEo2Y NE e &
< ROE AAHY I 2R Asol ol AP Azjet M3} gulel srab
graded| T}}3} 5& F3 2 AES Y, R4k G2e 54 28 Ay
4 sleele} Al&Hc)

) 4033 % Wb

ANAES arstel Ax BUBHoIN 47 4+ Y= BB n)e] oJEsT o
Ulshed FQhEE Folth AMECE Y tRAwe] zrldd] ssHeme

T Ag Alsto] glo} 7|TEs} ol ExMo] dgon, YBT ALREL SHok
3 53] ARAE 108004 129 Aojolat 7Y 27} w.erq, EY REY|Z] B
©dol gigth 7t gtellEs AdEol wet Aol xjo|7} whol FAAY| e} FAA

= o
FIO__o}L

l
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A Holl g AZEE Hob ¥ Zlog HQrh {AtY ALE ZU¥ & Q= A7}
B odon, E3 HFAE ARSI BAZ BEMo] "ozl ExAo] gt}
EA17F AIAE & 10920 71 63 714 S Roln 119 $¢ o]¥7} HH oL FE
7t2o] BEE HE B £71 9o, oluist f=te e 713 Ay A7) 2 ut
THH ),
O AF ABahe] oA e (1,000 can 7}&234H)
178
5 ¢
Ly = 400 & ] 3
()
()
H5e) AAY BEdog R 9y o Loz
4 = 732,500 732.5 ) )
Hoj cthgh gk o] Wodh
2 % H] (120me 4t ggro] ZulstA AHu| Azto] JhsEt v
87, 200 87.2
Can) £
ol A 400, 000 400.0| »
7y A 2y 157, 000 157.0[ »
AREN] 160, 200 160.2| »
Algb Z7]ofl= w2 v o] Wesht} oA
F3H) 100, 000 100. 0
Fol| T3td AT} oAt
% o4 11,536,900, 1,536.9/171A 72 213t ZA Mol Wed
AFY FAFH L olele] TY-Y Zo] Loy 4 g, ATAA] oAEE B
AL 1. 8y HH, 2. 9489 A%, 3. 715S, 4.A2A2Y 2o &AL & &
SEY oy EAEL HaA=sl A niAY HL So] xde] EAR:} dAAsld
AZH 2UL FTEY 4 ot ARAAHo] spssitin AW, A ekziatel o)
sto] OEMu}A]o] A4t MerE mgs] 2 mt sjth, el AZAEI dAAY AL 8

- 235 -



oy 2zol WA ATdgThd ARGREA A= W 4 goelet AU

SREE:

HEAH g o4

ARl MAR FA, A, w35 A5}
1371010109 ¥&2 286l Ay uag
{} ¥ol 4A1zk 7bg 7€, 7IRH1I0T, 05Kg)shel

4e 28

e L E
=

<

ARE A7)

42 2&Y £, U, 234E QAW

a8 IUPAZ ol¢

&

a9 3y APARFE AW P20 1Y AL AR
Y ¥ A ol A A

SR toxi| Aty

2317 FAZE T AHEY Ag 9

U 1200t Eo0] A Azt
3 4G ARG @59l BOXEY
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7t ¥ 84

NP-97-12] pouch ZAZA|R 9} o] o) 2uf M E, ouf 3] YFEEE 4
HRE ARATE Ydo] ujorr 7t 484 ZVo)| Enterococcus fecalis KCTC 3512¢] tf3d}ed
clear zone diameter”} 11.58mE ¥F FAjo] 713 &1 Staphylococcus aureus
KCTC 1621¢] thdjA = 48A]Zte)] diameter”} 8.96mmE IS Boch o] o] 2
W3 M B& Enterococcus fecalis KCTC 35120) tlislod wjo¥x|zb 48A] 7to] 10.49mmE
2 IF¥EAEE Bart 5w M EL Enterococcus fecalis KCTC 35120) ctfd}o] 48
Al 7to]l diameter7} 7.69mmZ oF7re] A AL W ch(Table 6).

NP-97-12] pouch Al&F pHOl 574 & ol-&ste] £H3IL(Fig. 5), Z EHEES
gl AL Table 7oA B vl Ztl. 4 B Enterobacter aerogenes KCTC
21900]] ctiste] 48A]7tef clear zone diameter7} 11.35mmZ A 713 733t 3 S
rar}l I th&O® Enterococcus fecalis KCTC 351201 thste] 48A17 el 11.31mm=E
g 8L BHoon o] Fof oisha ofabyd BT uigAIZ 48420l diameter”}
10.05mm2 PFEPE Bk FF Folu iy 282 AR FIyAol A

L} nje¥sledcHTable 7).
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Table 6. Growth inhibiting activity of dryed pouch sample

clear zone diameter (mm)

Strain Dilution
X1 X2 X5
Escherichia coli KCTC 2571 j;:: 7.69 6.58 6.20
Enterobacter aerogenes KCTC 2190 i;:: 2::§ 6:;4 g:gg
Enterococcus fecalis KCTC 3512 Zg:; ii:;g 10?49 ;:;;
Staphylococcus aureus KCTC 1621 i;:: g:gé g:gg 6.;8
Bacillus subtilis KCTC 1021 i;:: g:ii 6:55 5:52

Table 7. Growth inhibiting activity of each fractions by pH

clear zone diameter (mm)

Strain
I-1 I-2 0 mW N v
2hr - - - 7.05 6.81 6.55
E 'h' i 7 . . .
scherichia coli KCTC 2571 sshe 6.17 oI sa e
2hr - - - 6.38 6.92 11.32
Enterobact KCTC 2190 .38 6. .
T = 48hr 6.23 - 6.17 - 6.93 11.35
24hr - 6.8 - - 9.34 11.16
Et f 1‘ KT . '
rerococcus fecalls KCIC 3012 48hr - 7.10 - - 10.05 11.31
Staphylococcus aureus KCTC 1621 2dhr - - - - - -
-~ 48hr - - - - 819 6.58
24hr - - - 7.79 - 9 24
Bacillus subtilis KCTC 10 : _
B " 48hr - - - 7.94 9.01 9.48

I -1: Amphoteric compound(upper), I-2: Amphoteric compound(lower),
II: Basic compound, IIl: Strong acidic compound, IV : Weak acidic compound,

V  Neutral compound
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Fig. 4 Extraction methods of pouch by solubility
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Fig. 5 Extraction methods of pouch by pH
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1) DPPH methodol] 23} 3}ats}l FAd

3hatsl Bdg 2AS17] $|8te] DPPHO th¥t A=}Fo%5& Fig 49} 5 ZHEF oA
zZAEtET, 2 2= Fig. 62 a, bel Brh pouchA]&2] CHCl; fractionz} EtoAc
fractiono]A] 723} ARA}FH5E H 31, Hexane fractionz} n-BuOH fraction A=}
Fo] 50| BHALL @ -Tocopherolol H|3le] w2 ZHAZASE RO H0 fraction
Azpgodgo] AU chFig. 6a).

Fig. 58} 2 vwhHo g EH3I} pouchA] B8 734t fraction, ¥4} fraction, @7)A43
£ BHAo| H[3|ME WOl a-TocopherolBthe Z¥ AxPFoleg Hiew, F
4 B E HAIF Aol GstA Uyttt wtE ok E¥E HAF o] HAH
Al ¢QItHFig.6b). Fig. 48] &4 £} Fig. 58 44 ©H& A =] £
of t}sto] thiocyanate '} 2} thiobabituric acid H o2 Atdl A& =Als|C).

N

2) Thiocyanate method

7t Y EE] thyt 4 S Thiocyanate methodZ HA Y A= Fig. 7, Fig.
82} zZatrh. CHCl; =¥zt EtOAc F¥2 BHAY| §itsbzz} AL [Alsted 713t 3ats}
Bacl, CHCl; &} EtOAc #¥ X5 g -Tocopherold]] H|3jA= W4 743t
BAcHFig. 7).

718 EY F4 Y BHARTE FY Atsted BT, ofibd F¥2 BHA
100ppnt FAE 3isbsg EYch olE A7E, F4, i 232
-Tocopherolo] B]3jAl= WA 73 itsbsg Hovh ¥, Zibd 232 BHART
Patehso] ofstAl UEIWI, @ -Tocopherole] thsjr= wbgx ,
3Hso] obslgirirt 5 o] Fol a-Tocopherolefl BTl ¥itdtzo] &A Uvietytel ¢
718 283 34 2382 BHARTH 7Y e d B, oibd ¥ BHA% §4)

¢ Fazed At ol& @714, 4. 4 HEL2 EF a-Tocopherolof u]sj

o o
flo o
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YA 23 Fabshse Bolch Zabd 2L BHARTE gabsiso] aksiAl Uelyou
@ -Tocopherol 2} W]AY w WHg271(0~5% )0l 3falstiso] otaloirtr} 54 o%

o= a-Tocopherololl A} Hris &atsiiol

Hr
X,
<
m
o
xC
i)

3) Thiobabituric acid method
7} fractions®] #4t3} ¥AdS Thiobabituric acid method® ZAA 3 ZAzb: Fig. 94
(a), (b)e} Zo] LIElWIT}. Hexane fraction g -Tocopherol 100ppmE.t} AatEso]
®=7 WEIAL BHA 100ppnts YR 4t3hsg RATtHFig. 9a). @74, 7AMA,
€78 &2 EF BHA 100ppno]Lt @ -Tocopherol 100ppmiiT} 3}atsiizo] A Lje}ut

3ol golA @714 el atstsol M A Uelylch

By s k-
)
! ;
| P
' 5
Eo
Em
K ST
B
0 b
) ~ — . .
I 18 vV BRD ok
(a) (b)

Fig. 6. Electron donating activity of each fractions
A: Hexane fraction, B: CHC13 fraction, C: BtOAc fraction, D: n-BtOH fraction, E:
H20 fraction, I: Amphoteric compound, II: Basic compound, III: Strong acidic

compound, IV: Weak acidic compound, V: Neutral compound
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Fig. 7. Antioxdative activity of fractions of extraction method I
by Thiocyanate method
A: Hexane fraction, Bi CHCI3 fraction, C: BtOAc fraction,

Di n-BtOH fraction,

—&— blind
e}
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—0 - m

— Y
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Abs. at500nm

/._—._,___4-_.,_\__
— v
—_—— o

ey T e ~ g

0 1 2 3 4 E ] 7
incubation time(day)

Fig. 8. Antioxdative activity of fractions of extraction method II

by Thiocyanate method
I: Basic compound, II: Strong acidic compound, Il : Weak acidic compound, IV

Neutral compound
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0w 000 4 4 e 2] rry fEl ﬂ
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Fig. 9. Antioxidative activity after 7days by TBA method
A: Hexane fraction, B: CHCI3 fraction, C: BtQAc fraction, Ui n-BtOH fraction,
I: Basic compound, II: Strong acidic compound, I : Weak acidic compound,

IV: Neutral compound

4. FASF A=} vlojzj o] o3t B3

Y SJY(NP-97-1) W PYFSPA+Zejado] ozt Autojais BYAY W
el oid 12} ulojgia AM Az P S Uehls dnAlE FHLE ¢SS
¥ o UFSHY+E) 2GS AUt HRE A Fol thste in situ ELISAZ ©]
£3td 3} influenza virus ¥AEL &3 A= Fig. 10, & Fig. 11,8} Zeich. %t
FrEddS IGo ol 1,374.95x/miy  TYFELA+Zeagd2 ICo  Fhol
1,746,618/ nb 0.2 THIF S A FPulolgia FHo] w2 22 FFEHALL Y
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F29e MESHo] BAHAATY 2P WA ABolHE Yulolgx By
of Sotx nhdol MEFdo] BAF A oot el E AU ZH A 8o 93 A
XA od3ko] HUF Aoz Az

250

200 -

150 -

100 -

IC4,=1,374.95
50

% of Virus control

0 -

-50 4

'1 00 T T T T R T T T
400 600 800 1000 1200 1400 1600 1800 2000 2200

Concentration(ug/mL)

Fig. 10. lnhlbltory effect of extract from medicinal herbs against
influenza A virus by ELISA .
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100 -
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T
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Fig. 11. Inhibitory effect of add oligosaccharide to extract form
medicinal herbs against influenza A virus by ELISA.
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5. In vivoolA] & influenza virus &4

7}, Egg o] &3 ulolela Y £
1) EIDsoZte] &%
LAt APL 317] 913 Influenza virus®] ElDptS F3 Azt ohEat
th, Az} ElDsogtd 8.8x10'EIDsp. 22 NP-97-12} NP-97-2 2|3 Ptz o=

amantadinez} dextran sulfateE A}23}Qirt. <AEA HILE ¢l HRE virus

titers= 2 X 10° EIDsy o]Ato]o]o} &ir},

Table 8. Calculation of EIDsp

No. of eggs Proportion of Moving average

Dilution Dose Log[dose]
infected eggs infected (P)
10-9 Y X 10-10 -10 + log[y] 0/10 0
10-8 Y X 10-9 -9 + logly] 0/10 0 0.22(=p0)
10-7 Y X 10-8 -8 + logly] 6/9 0.66 0.52(=pl)
10-6 Y X 10-7 -7 + logly] 9/10 0.9 0.853(=p2)
10-5 Y X 10-6 -6 + logly] 10/10 1 0.96(=p3)
10-4 Y X 10-5 -5 + logly] 10/10 1

* In this test, an average infectivity of pl=0.52 corresponds to a log[dose] of -8 + [logY]
The log[dose] giving an average infectivity of 0.5 will be a proportionate distance

0.853 - 0.52 0. %3 ,
between the values -8 + [logY] and -7 + [logY]ii.e.
-8 + togl[Y] + 0.06[1ogl0] = -8.3 + log[Y] = 1EID50

therefor loglY) = 7.94, Y = 8.8 x 10
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TREUAY

+37 A Zbs Table 99} Zth 1, 22t A¥ AXAE FYY A3 SAEURLD
© % A3l amantadine 10000ggoll At 73t A S E_°"2EF1 NP-97-1, NP-97-2%=
dextran sulfate®} H]=&t & Influenza virus@4S o AHeLrE A4S
NP-97-1, NP-97-27} &4 U& shujolala BHLS Mot o] A¥e E3) NP-97-13
NP-97-27} @z AlFollA Zrjeteg A&3Eol e HIYY dAd JE9
amantadine3} dextran sulfate® T} in vivoo T ©% 733t 3} Influenza virusE4
S Uehiths 22 @ 4 gon 5o 28 A7 A 2o SRV 44
Holl ohzt A3 d77 e 2™t

Table 9. Inhibitory effects of NP-97-1, NP-97-2 and positive controls

against influenza virus type A

No \ Con No. of positive effect
(ug) 10000 1000 100 10 1
amantadine « HCI 6/6 0/6 1/6 0/6 1/6
dextran sulfate 6/6 5/6 3/6 4/6 3/6
NP-97-1 6/6 6/6 4/6 4/6 2/6
NP-97-2 4/6 6/6 4/6 2/6 1/6

U. Balb/C uh9 A8 o] 83 gulelais B &3

]
u
2

N

b utolg|&F nhe2o] ZAAIA 3, 5, 7Y LHLE w9} 7|ARE HE

} H A=l 43]of AXA homogenizer®} sonicationg &3t F

2]31al A5 dLE heamagglutination testE AA|Sto] dlolajAo] AH-LH 77 o
stach. J13AoM HE&H vlolgl A8 HJH= 4HA unito] STt
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Fig. 12& AEF94 g€ Balb/C vt529] 7|#A & HESo dHez RE
Atzleld | Fig. 132 HITE AAI& Ze|t.

Fig. 12 Morphology of bronchi from mouse infected by influenza virus type A for
T7day : * A, Normal control, B. Bronchus and pharynx from influenza
virus. Arrows indicate conogested bronchia of infected mouse.

Fig. 13 Haemagglutination assay of bronchial fluid of mouse which was adapted
with influenza virus type A, E, H : 4HA unit of virus which separated
from bronchi of mouse infected by influenza virus type A.
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Fig. 12 Morphology of bronchi from mouse infected by influenza virus typé A for
* A, Normal control, B. Bronchus and pharynx from influenza

Tday
virus. Arrows indicate conogested bronchia of infected mouse.

Fig. 13 Haemagglutination assay of bronchial fluid of mouse which was adapted
4HA unit of virus which separated

with influenza virus type A, E, H
from bronchi of mouse infected by influenza virus type A.
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Balb/C U} AE o]-23F NP-97-13F 28] FulolA B ZF A= Table 103}
2t} PAHjRToE AJ2Y amantadine 10000mgolARt 7T YL Holed,
NP-97-132} NP-97-2+ dextran sulfateS’—l- H]<=3t & Influenza virusBA4E Rgon}
Aee @ 7k42 NP-97-13} NP-97-271 £u] U2 sirlolg{a #AEE Horh

Table 10. Inhibitory effects of NP-97-1, NP-97-2 and positive controls

against influenza virus type A

No \ Con No. of positive effect
(ug) 10000 1000 100 10 1
amantadine - HCl 6/6 1/6 1/6 0/6 1/6
dextran sulfate 6/6 5/6 3/6 2/6 276
NP-97-1 6/6 6/6 4/6 4/6 3/6
NP-97-2 5/6 5/6 3/6 3/6 1/6

6. AFol ozt BHAH

(AW

45

ol

S A2 1998

ARt ¥ o947

o?.-,

A7\chetn FLpH 2ol BAME] FT 23U} ¥
109 199 ~12¢ 129(544 ) BEAIZ F 143 5] oy 4
o2 EAAzst BAZAE st

SaAs)A tharel 45%2] vlAEQAAE Table llof Felstged], BAA o4
A0] YAL B Zo) o|A2AL TAdE Ao FAE FAUTIL AP IS
& A F APL stdth. SEAHY i 458E 3208 LR 122 20UE o
Jo] 10H o2 Edslx| g 2Eolxn, 27 20t] Aol 7822 Fddthe IE

B

oX.

°©
=

fd

>
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drh 32 30t oJFeE ool 4 eR FAQARE FASHA] Wit A
NE 584 ZA7Ey F=r0 AAEE FA4E BAT, F38o] 2 o R

£ gladch
[Table 11.] FFEA 3jAci4d vi 7 U=}
v A ¢l =} 13 23 3+ 23
A2 o 4 16 16 12
Ay et 2 1 0
1-23] 6 10 5
Z e . p=0.636
2-43]0] 5} 4 3 3
53] o] A} 4 2 4
24 o] 3} 1 3 0
3]} 2 1 6
27188713 5¢ o] 3} 6 4 4 p=0.101
7|3} 3 5 1
7Yoo} At 4 3 1
HAdA 7 3 2
ok Al 4 11 6
o} B-g 4] K
nE 4 2 4 p=0.123
xdo LIRS
okt 24 1
HAg Ay
1A & 8 2 1
7 HA FE 3 6 5
oFA] H-8-4] )
BE 4 6 4 p=0. 311
2713 =
ABHA ¢S 1 1 1
H ASHA A4S 1 1
ok H-g-1] 3] 4 2 3
271718 w7t} 1-2%] 8 7 6 p=0. 738
3 & anct 4 7 3
528 st . 3 2 0.887
p=u.
N gich 14 13 10
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AH1d A3

E dFoME gtejete] BAE o] &3l A WYrieg BAste ANE /A2
de M2 7158 23] BNY 4 drke Hol ZUsto, ToFHo R 7] A&
ol AHEE I = vl - Azt WUy 6358 2 VAR EE FIFI] wtolels F
Ao YL 93 JVATEAN PASTFQAR B S 2ARBIL FudolA Ajutsin
de 9FY I Y Arj2AA W AEAA nvlolzElA Type A AA 2F
(amantadine -+ HC12} Mw. 5000 Dextran sulfate)z} wWln ZBESIA D, FHe| Ao
Az ol 3] ANUL &3l UYL ArEzRY 758 THAEES I
wWahs Y-S AlAstAT

2R (B3I EF7) vlojgs Aax)] 24 93 ¥ A7 dAes APSY AW
L 5oy HAEYS JIRE 3te] 9959 efAo] i3] FAESF AR} ulo] A Y
& ZAE Ay J1ed AELE Y shed 2154 vt @ME gl F&y)
He gt FEEcke 4 F&0] Bop axFo|dR, d4F&d B 74,
ubx[d, AR, 9z], 2z, oz, B3}, UER, SRR, A, JHE, {32
3 BE, A% AT BZF, 2 oA B4l uetdty, HERE: F&d
fole 2o, op¥, U, Foa o] ddrh o] & TIUAY JEde
A2 g AA3sto] JZtste] ARE AVl 9 X8 H2IAI e BUAY
o AL 7HedS AABch EY, YJAESFAxP wlojzla A ZHAP P
Haemaglu- fination inhibition test(HIT)7} 7}A|2 9+ AA LS RAY 4 o= A2
& in situ ELISAo] &]3F 3utol & HAZAAL WY& syt

3% [¥influenza B G2 22l W F2 AR ] olxME AN 758 &Y
HAAZ 7L 7Hs8 S AAT SYAYF NP-97-18] LAY FAE A4F A20lE
AQu|E EYstd 4FF flavonoid wIZAE Eel3tch.  Compound IS

% o¥ of
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naringenin 7-0 (27, 6 ” -di-0- @ -L-rhamnopyranosyl )~ 8 -D-glucopyranoside,
Compound II=  hesperetin 7-0 (2”7, 6" -di-0- ¢-L-rhamno-pyranosyl)- A
-D-glucopyranoside, Compound IlI== hesperidin (hesperetin 7-0-rutinoside),
Compound V& narirutin{naringenin 7-0-rutinoside)® &¢Ql, ZA3slgc} Compound
I 2} Compound I+ CitrusZolA A& 22|38 E&o|3, E3] Compound [ Z}eio]
A Ago AN flavonoidERo|tl. In situ ELISAY] W oz Sxjox] Ealgt
flavonoid Bi%A|o] cigt 3ulojgiA BAHES ZHSH A} Compound II& IC50 o]
918.464/ml 0.2 Fulolg]A FI7) 919l 2o Compound I, Compound II % Compound
V& 1050 3Ztol >1,000ut/meoZ FuloldA HAdo] ZAHER| oIgtrh. Hesperetin
triglycosideq] Compound I+ #ulo]a]A o] 919l ©1} hesperetin diglycoside(
hesperidin)}gl Compound M= FAdo] ZHAER] ¢lol glucose 2ol A= =
rhamnose”} 3lBjolglA HUE FIAZIci= AL o 4 U9 ¥3F naringenin
triglycosideq] Compound II&= #4Jo] ZAE|X] ¢lo} hesperetin B ring?] C-4 o] 24
g=ol ol methoxly7]7} ¥ulelgls ZE F7RAIUcke 2E A & £ Qo &
glolgjA A2} flavonoid wiFA| 2 ete] AHABAE & 4 UATH

A4Z (2716 € AREZ 75S 7 TYAE ALl e 2%, A%
oAl Boj BEIA YL ouAAS B-Este] 217 vlolglxof tfs)] S A 9
v TAF PAEFAR o] BT TokA) 3FE FAHLE Y WA el
A1 2pALel A A YL o] o TR AAW F NP-97-18 2310 7Sy EHANF
s 3 22489 712 ARg =

a
o
ok,
o
fu
2L
il
o (2
4
fr
N
uu)
jg
o ©
ot
o
o

4, B, JlsAol 2FEE FRAE(EAL, £
7 HUE)l BY BE L HE Zo] Y 4L Fetm ATe A7
(Standardization)s}%2, WAEL AE ATHL Vojy 2oz WY stawN
Hejel AEoE Autstact
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B8 AAEF (G2 2 A Type)
5324 1 19989 #18464%

rst

AR

A 2. Aol A W A E(EHSY 19989 A479023)
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A5 4 [PUeR 33 47 L AQd A% A3 oAE AYUelA Aud
\P-97-19] Qg el thel AgBsl) A B FESH Yol Y2 A4
Q79 £E AHEY BER/E A5 YA L ol4E By A YASFAA )
ol@l4 A AAHin vitro, in vivo), 1el3 AAEE AAsalch o, Bua
7} % DAY AdEE BT

2 d7old Aud pueRet Adas HARS Judsly AR Fule
o BHHE SYTh Aol 328 Qx AoE VWAL,

2 a7 4o gaye the gk

1. gAY Egel FAEA AU ] gs AU M2 A7
R g B2aA7l g SEAYe 2de 538 dstsch
S=32¢ 7 19989 #18464%, #]|18465%

N

235248 1998 4184643 17 (NP-97-1)& o] &3l YR E JIusisict

.y 7‘71 Abe ASHE 9% ekxjol thal UAZTAA uloles BHE
2olz} Rado] BT VANE St} %@1% o) 2L}ste} B
& 7H%s}m, olo it MzFE adstact

SE32Y : 1998d A|47902%

i l‘;l e
&
2
o T
S
ﬂllhl

4. Qo)A Ea] - A 4258 flavonoid YA F, Compound I 3} Compound II

- 257 -



£ Citrus&olA A& 22 EZolx, E3] Compound I 2}oA Aoz wA
" flavonoidEZoln, Fujolejs ¥AEE &3 A [Compound IIE IC50 Z4O|
918.464/m 22 HHIO|HA STt U SEESE & olF] olch

5. 8IZFaix} ulo]FA B4 ZAL ¥HQ Haemagglutination inhibition test(HIT)
Qe ZFE HAY £ U+ AMEE in situ ELISA] 2% Pujolg A B
AAL S Hysiglr

A3 7o 2

= AFolA ZATleE ARR2E BHog MUy Y Eet Aolaugt HA
BT Y7HEZ3 BEE T AAEo] HEHUHH AFos Ay £ gomg
[0l &lojst SeHAE2 24 20004 =0 SHHSEE NZF Zofgt o] olc},

ST Y H] - A 0] 8T IFIIIAIY e BFE vlolgaoy ®
€ 944 Jee 7 SR L HAEY dF ZAze A AdHE gl
Zlgoldo] 7hsdlel, 2 IFE} BEEE HEF AR ozl FAFozE
oj-¢- &ct.
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KOREAN INDUSTRIAL
PROPERTY OFFICE

HA AI22 Olf E)Q 221 sAsS FHE.

This is to certify that the following application annexed hereto
is a true copy from .the records of the- Korean Industrial

Property Office,

&2 & ¢ 3 . 19983 5339 A18465%
Application Number

& 8 ¢ g ¢ : 19984 59 22¢
Date of Appilication

t= & ol : @A TH
Applicant(s)

199 g & 6 5 &

5 5 <
COMMISSIONER
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KOREAN INDUSTRIAL
PROPERTY OFFICE

2HE NE2 Oldh &89 A=2D sse ZHE.

This is to certify that the following application annexed hereto

is-a true copy from the records of the Korean Industrial

Property Office.

& 2 B = :19983 E3EY A184643% -
Application Number

2 8 @ 8 o :1998d 5¢ 229
Date of Application

2 2 o :@TRgATY
Applicant(s)

) ) i e
5 % d@ﬂ%
COMMISSIONER|SUEIT 3
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This is to certify that the foliowing application annexed hereto

Is a true copy from the records of the Korean Industrial

Property Office.
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Application Number

& 8 4 g ¢
Date of Application
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Applicant(s)
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Korea Traditional Medicine and Viral disease
(International Symposium of the KIOM)

1997 @I @YFAT L FA XA

Fa @R GATLE A, UA:19979 449 109 10:00

TFHFZAFATL FLAUFHITAN, vABAR
A PEA -
A A2G . Fr18da
10:00 AHHA (FE4 %)

10:00 ~ 10:40 Prof. G. H. Neil Towers(University of British Columbia)
10:40 ~ 10550 AEF

10:50 ~ 11:10 =F A (g F & tdF+4)

11:110 ~ 11:20 AE

11:20 ~ 11:40 AZFZaAF (A &dda o Adis)

11:40 ~ 11550 AE

11:50 ~ 12:10 935, ¥ JurAH(@dF &9l gt F &)

12:10 ~ 12:20 A&

12:20 ~ 13:30 A A3

25 3 AL
13:30 ~ 14:10 #FEHETF(IE ELEMER K2 MBEFRH)

14:10 ~ 14:20 AF

14:20 ~ 14:40 ol FaF(AFd g o|FHd 3

14:40 ~ 14:50 AE

14:50 ~ 15:10 A A HAH(FZ G AT L)

15:10 ~ 15:20 AE

15:20 7 31 (7] &etAh)

15:20 ~ 15:30 &4

15:30 ~ o} 3t 3
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1997° INTERNATIONAL SYMPOSIUM of KIOM

(Korea Traditional Medicine and Viral Diseas'e)

Place : Conference Room of KIOM Date : April 10th 1997 AM 10:00

Sponsorship : KIOM Supporter : Korea Ministry of Agriculture
Korea Ministry of Health & Welfare

-Program-

Chairman : Dr. Yang, Ki-Sang

10:00 Opening Address(Dr. Hong, Won-Sik. Director of KIOM)
10:00 ~ 10:40 Prof. G. H. Neil Towers(University of British Columbia)
10:40 ~ 10:50 Question

10:50 ~ 11:10 Dr. Cho, Hwang-Sung(KIOM)

11:10 —~ 11:20 Question

11:20 ~ 11:40 Dr. Jung, Hong-Keun(Seoul National University)

11:40 ~ 11:50 Question

11:50 ~ 12:10 Dr. Park, Kap-Joo, Dr. Ko Byung-Seoh(KIOM)

12:10 ~ 12:20 Question

12:20 ~ 13:30 Lunch
Chairman : Dr. Sung, Hyun-Jae

13:30 ~ 14:10 Dr. Namba Tsuneo(Toyama Medicai & Pharmaceutical University)
14:10 ~ 14:20 AQuestion

14:20 ~ 14:40 Dr. Lee, Hyung-Hoan(Konkuk University)

14:40 ~ 14:50 Question

14:50 ~ 15:10 Dr. Shin, Soon-Shik(KIOM)

15:10 ~ 15:20 Question

15:20 Closing Address(Dr. Yang, Ki-Sang)

15:30 ~ Coffee Break
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Developement of Anti-Influenza virus Agent by using

Korean Traditional Prescriptions and Herbs

Kap Joo Park, Jae Deuk Jung, Bong Joo Kang, In Ho Park, Hwang Sung Cho',
Byoung Seob Ko?, Ki Sang Yang

Department of Basic research, 'Department of Clinical research, ’Depanment of Herbal medicine, Korea
Institute of Oriental Medicine, Seoul 135-100, Korea

In order to search for anti-influenza virus type A agents from Korean traditional
prescriptions(herb complexes) and Korean medicinal herbs, we selected 63 tradi
-tional prescriptions and 73 medicinal herbs, based on a review of the Korean
traditional medicine books. Both methanol extracts and boiling-water extracts were
tested, by means of the Haemagglutination Inhibition Test(HIT).

Three of the 63 traditional prescriptions and three of 73 medicinal herbs, which
were extracted by methanol, CM-22, CM-26, CM-48, MM-40, MM-57 and MM-72
(see explanation of nomenclature below) showed efficacy against influenza virus
type A. CM-22, CM-26 and CM-48 showed anti-influenza virus type A activity at the
range of 313ug/m¢ to 9.75ug/m¢, 156ug/m¢ to 4.87ug/m¢ and 625ug/n¢ to 19.5ug/me,
respectively. MM-40, MM-57 and MM-72 showed antiviral activity at the range of
156u8/mé to 9.75ug/me, 156ug/ml to 4.87ug/ml and 78ug/m¢ to 4.87ug/ml, respectively.
Three of the 83 traditional prescriptions and four of 73 medicinal herbs, which were
extracted by water, CW-14, CW-34, CW-61, MW-1 and MW-55, MW-40, MW-63
were strongly active. CW-14, CW-34 and CW-61 showed anti-influenza virus type A
activity at the range of 10mg/mé to 78ug/m¢, 10mg/m¢ to 625ug/m¢ and 10mg/mi to
313ug/me, respectively. MW-1, MW-55, MW-40, MW-55 and MW-63 showed antiviral
activity at the range of 10mg/m¢ to 78ug/mé, 2.5mg/m¢ to 4.87ug/n¢, 10mg/md to
156ug/m¢ and 10mg/m¢ to 78ug/ml, respectively. In order to determine cytotoxicity of
each extracts, chicken red blood cells were incubated with the various concentration
of extracts of Korean traditional prescriptions and Korean medicinal herbs. Only
MW-40 of water extracts showed cytotoxic effect against red blood cells at the
range of 10mg/m¢ to Smg/m{ whereas CW-14, CW-34 and CW-61, MW-1, MW-55,
MW-63 did not show cytotoxic effect against red biood cells. CM-22 and CM-48,
CM-26, MM-40, MM-57 and MM-72 showed cytotoxic effect against red blood cells
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at the range of 10mg/m¢ to 625ug/m¢, 10mg/m¢ to 313ug/mé, 10mg/me to 625.g/nt and
10ng/mé to 156ug/mé, respectively. These results of HIT indicated that Korean
traditional prescriptions and Korean medicinal herbs may be inhibit either attachment
of virus to cell surface receptor or penetration of virus into cell during the. initial
stage of infection. CW-14, CW-34, CW-61, MW-1, MW-40, MW.-55, MW-63, CM-22,
CM-26, CM-48, MM-40, MM-57 and MM-72 are considered as being useful for the
development of antiviral drug against influenza virus type A

Keywords [] Influenza virus type A, Haemaggiutination Inhibition Test (HIT),

Korean traditional prescriptions, Korean medicinal herbs.

Abbreviations: CM-methanol extracts of traditional prescriptions; CW-water
extracts of traditional prescriptions; MM-methanol extracts of individual herbs;

MW-water extracts of individual herbs.
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"BEASPRRRA LK, F3E F1NEE BN 1997%F

Figure 2. Haemagglutination assay of bronchial fluid of mouse which was

adapted with influenza virus type A.

= ABSTRACT =

Study on the Influenza Type A Activity of Fractions of
Korean Medicinal Herbs

Jung Jae-Deuk, PhD" Park In-Ho® Park Kap-Joo, PhD" Lee Kwang-Hee™
Kim Ho-Kyoung, PhD™ Ko Byung-Seob, PhD"*"

[n order to search for anti-influenza virus type A agents from Korean medicinal herbs,

* Dept. of Basic Research, KIOM, 135-100 Seoul, Korea
*x Dept. of Otorhinolaryngology, Medical school, Konkuk University
sxx Dept. of Herbal Medicine, KIOM
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we selected 100 medicinal herbs, based on a review of the Korean traditional medicine
books. Four of 100 Korean medicinal herbs, MM-40, MM-55, MM-63, MM-110, exhibited
very strong anti-influenza virus activity. The fractions of four medicinal herbs, which had
very strong anti-influenza virus activity, were tested for antiviral activity by means of
Haemagglutination inhibition test(HIT), 40% MeOH fraction of MM-40, H,O fraction of
MM-55, 20% fraction of MM-63 and H.O fraction of MM-110 had strong anti-influenza
virus activity at the range of 78ug/mé to 156ug/mé, 1.56mg/mé to 100mg/mé, 6.25mg/mé to 50
mg/mé and 48.7ug/m to 780ug/mé, respectively. These results of HIT indicated that
fractions of Korean medicinal herbs might inhibit either attachment of virus to cell
surface receptor or penetration of virus into cell during the initial stage of infection. In
the cytotoxicity of fractions against red blood cells, 40% MeOH fraction of MM-40, 20%
fraction of MM-63 and H:O fraction of MM-110 showed cytotoxicity at the range of 78ug
/mé to 10mg/me, 50mg/mé to 100mg/mé and 195ug/mé to 100mg/mé, respectively, whereas Hz0
fraction of MM-55 did not show cytotoxicity. In order to establish influenza virus adapted
animal model, influenza virus type A were passaged 3 and 4 times successively in Balb/c
mouse. As a result, we had 4 HA unit titers on the 5 days of 3rd passages and 7 days
of 4th passages after infection, respectively.

[Key words] Influenza virus type A, Haemagglutination inhibition test(HIT),
Haemagglutination assay(HA), Korean medicinal herbs.

Abbreviations: MM-methanol extracts of Korean medicinal herbs; MW-water
extracts of Korean medicinal herbs.
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Antiviral Activity of Korean Traditional Prescriptions against’
Influenza Virus Type A

Jae Deuk Jung, Byoung Seob Ko', Hyung Hoan Le¢’, Hwan Soo Choi, and Kap Joo Park

Department of Basic research, Korea Institute of Oriental Medicine, 129-11,
Chung-dam Dong, Kang-nam Gu, Seoul 135-100, Korea
'Department of Herbal medicine, Korea Institute of Oriental Medicine, 129-11,
Chung-dam Dong, Kang-nam Gu, Seoul 135-100, Korea
*Department of Biology, Konkuk University, Seoul 143-701, Korea

CHtutol2{ A%t X| W26 M[2Z (1996) & =Y
Reprinted from
The Journal of the Korean Society of Virology, Vol. 26, No. 2, 1996
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=Abstract=

Antiviral Activity of Korean Traditional Prescriptions against
Influenza Virus Type A

Jae Deuk Jung, Byoung Seob Ko', Hyung Hoan Lee’, Hwan Soo Choi, and Kap Joo Park

Department of Basic research, Korea Institute of Oriental Medicine, 129-11,
Chung-dam Dong, Kang-nam Gu, Seoul 135-100, Korea
'Department of Herbal medicine, Korea Institute of Oriental Medicine, 129-11,
Chung-dam Dong, Kang-nam Gu, Seoul 135-100. Koreua
“Department of Biology, Konkuk University, Seoul 143-701, Korea

In order to search for anti-influenza virus type A agents from Korean traditional prescriptions
(herb complexes), we selected 63 traditional prescriptions, based on a review of the Korean trad-
itional medicine books. Both methanol extracts and boiling-water extracts were tested, by means
of the Haemagglutination Inhibition Test (HIT).

Three of the 63 methanol extracts: CM-22, CM-26, CM-48 (see explanation of nomenclature
below), showed efficacy against influenza virus type A. CM-22 showed anti-influenza virus type
A activity at the range of 313pg/ml to 9.75pg/ml, CM-26 showed antiviral activity at the range
of 156pl/ml to 4.87pg/ml, CM-48 showed anti-influenza virus type A activity at the range of
625pg/ml to 19.5pg/ml, respectively. Three of the water extracts: CW-14, CW-34, CW-61 were
active. CW-14 showed anti-influenza virus type A activity at the range of 10mg/ml to 78ug/ml.
CW-34 showed antiviral activity at the range of 10mg/ml to 625pg/ml and CW-61 showed anti-
influenza virus type A activity at the range of 10mg/ml to 313pg/ml, respectively. In order to de-
termine cytotoxicity of each extracts, chicken red blood cells were incubated with the various
concentration of extracts of Korean traditional prescriptions. CW-14, CW-34 and CW-61 did not
show cytotoxic effect against red blood cells whereas CM-22, CM-26 and CM-48 showed cy-
totoxic effect against red blood cells at the range of 10mg/m! to 625pg/ml, 10mg/ml to 313ug/ml
and 10mg/ml to 313pg/ml, respectively. These results indicated that Korean traditional pres-
criptions may be inhibit either attachment of virus to cell surface receptor or penetration ot the
virus into cell during the initial stage of infection.

Key Words: Influenza virus type A. Haemagglutination Inhibition Test (HIT), Korean traditional
prescriptions.

Abbreviations: CM (methanol extracts of traditional * prescriptions), CW (water extracts of trad-
itional prescriptions)
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Fortified rice cakes satisfy more
than just taste buds

ready been approached by several companies in-
terested in marketing them.

Most Koreans buy rice cakes at stores because
making them takes hours. After grinding the rice.
steaming it inside a wooden vat. layers of other
ingredients must be placed on top and that’s one
process for one type of rice cake.

In addition to a host of recipes and traditional
ingredients that she plans to market. Kim has de-
veloped a faster and easier way to make rice

By Samuel Len

) . :umes to promoting Korean prod-
'g/v ucts to an international audience in the
: = -—2 of improving economic competi-
. +.  <:nducters. automobiles and ships
4.y v 2 to mind. But an academic at

.. ggi University sees things differently.
“Currently. there is no scientific literature de-

voted to the disease-fighting and nutritional val- cakes at home. She grinds the grains and herbs
ues of rice cukes and other kinds of Korean “Very “cake-lookina™ using kitchen appliances and keeps the mixtures
foud.” says Kim Myung-hee. professor of culi- Korean rice cakes. the in cups inside her refrigerator. When she needs to

nzry arts at Kvonggi University, who has been re-  creation of Kim Mvung-  Make a batch. she mixes them with water and
searching ditferent ways to develop Korean rice  peq professor of culinary  steams them in her own kitchen.

cakes. or “ttok.” into healthy desserts that are ca- Kvonaoi ~The whole process takes less thun an hour.”
; N A ‘ et arts at Kyonggi .

pabie of boosting immune levels and fighting in- University Kim says. o
festions. ) If her speed-cooking method can sutisfy the at-

Inside the professional-style kitchens of the tention span of people living in the age of mi-
culinary department at Kyonggi University's ‘ crochips. Kim says her fortitied rice cakes also
tourism college and the laboratories of state-run suit modern tastes.

Korea Institute of Oriental Medicine. Kim has ~ “In the past. eating lots and lots of red meat
besn mixing a variety of medicinal herbs was considered to be the best diet among
and other traditional ingredients into the Koreans.” says Kim. “But now. percep-
deiicacies. tions of focd have changed dramatically.

The results are rice cakes that are not focusing on healthier alternatives. such
oniv delicious. but capable of sup- as grains and vegetables.” Even the
prassing viral infections such as the concept of culinary art in Korea is
sommon cold. says Kim. Currentdly. - changing from just better tasting food
she is playing a leading role in a to healthier ones. she says.
threz-year government research Her modernized rice cakes seem to
aimed at modifying traditional rice resembie her own lifestyle. While rice
cakes and even drinks into marketable cakes usually bring to mind images of
praducts for health-conscious cus- obedient Korean housewives clad in
:omers around the world. \ neatly-pressed traditional dresses. or

Cne of her current projects involves a “hanbok.” Kim's tunctionatly-short hair
of rice cake fortitied with citron, stvle and love of sports shatter any tradi-
:ch the institute of oriental medicine tional stereorypes.

i :an he!lp cure viral and respiratory infec- “Mby friends say | don't even look Korean.” she
< '~ waiting for a patent approval and has al-

Says.
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