3 A
3\ N\

S /‘;,, \‘g

lo Ny >
o9 sclaice 00"
a 3 4

MIOIST CITATHE 0}23 T B8

Status on Technology Development Using Immuno-modulating Polysaccharide

FOT, ZRYU, o[y, HYE, o[gA!
Hee-Do Hong®, Chang-Won Cho, Young Kyoung Rhee, Hee-Don Choi, Hee Sook Lee!
FHAFATY, N TASEEARL
Korea Food Research Institute, 'SIGONG Intellectual Property Firm

[ o] Wl o8 ot X5l S YA e

S Aol vlelg iz HE A

F< 50 AA(SARS), ZRFHAD, AFESF 5 AlE Hog 5 ole 19E S AAAEel tid &

At g Aeke] Mg WS A AR A BRRe] FAlo] obA| AL Jlvk AA| B ]5HWHO) o
|

213 A S = Ao flal 2)le] HAL )l wl=a d=re] AHEA oM e o) Ftel 2l T
tf 53] dEFAAe] A AAHSRE vid ok 100 A ARde =Y e e R AR 2 T
o] 77} A= L 30-507F Wo] o] = s ApdEE 23 {4, RIS T2 AASL 1o ol9k B
UL S QD). STk vlelgie] & of 3Bl e SAAMAS o e AFA
Froll whet vhkst el = b 19199 Aol & 37 2R3 A0 R AT vl 5 AZIAe] A
HSpain Flu) = 3+ 2,500~5,0001F ®o] Ak o] o= A 1771574 AF FollA galic, echi-
2 F7150=2 SYSla glrk 20099 A AAIZOZ  nacea, ginseng 5 Y S 2 77 o sAl
ENE AF AEFAARE] 75 WHO #kgoll o] #d AlFe] =2 A 7S UeRiaL 9leH o]

3% of 48%F o] 7T, 01 6,20090] Al 23 A TS ol ShE A0 YT ek
AR BT Aok AL HUH AFEE S0k WA A QA SRl 5 U S34F3) )
H

olEs AR B WAHET BEIET S Jup  Push e Guleleis Rse] U eldl T
oA Hgo] HAe| ey ABYUOE Yl NESC] w7k FAS| Z7KL g FAlolth W
A Qort an A7y Rag A, FFO ofele W W olH@ ArIsAEe) BgE 21 akwt v
SRFOT Qg hulol 2] B So] BANE  sle] FERUN} QYATE B A 5 9
o e gutoleize] WAL 71K AF QETAAG  Foluh et B HPAel QYT Fa

*Corresponding author: Hee-Do Hong

Processing Technology Research Group, Korea Food Research Institute, 516 Baekhyun-dong, Bundang-gu, Sungnam-si,
Gyeonggi-do 463-746, Korea

Tel: 82-31-780-9285

Fax: 82-31-709-9876

e-mail: honghd@Xkfri.re.kr




3, A5 AGER Al 2o w2 L
F9 5 Belars ok $E0 Aow peEd. |
A e WA L gutolel 15 A%
) A9 U5 A EE G 23 B2 4

Eb_’_ e Bel Cot
R, ohEAl A

2 dEA JH2).

DﬂOﬂZ_Z] 7]l—-_/\4 5\_;(]] %oﬂ 1

- AFEoplMe F2 oyA]

O QINEROM, A2 Hh B Sl /s
) TR AShE TR Ale) BE B 15 o
A AN 99 AN 5L Eal AF
o TG AL M) SR NF AN
ol ATsle] YTk T2t A SolHE AAE

Fo) B hAle) 2 BAL A% ARYA B
% B B, TR WY 2 Y e 5
3 BAG PATI 71 WS IO R @ 3]
3 Tigzea) A Bobs olokE B Alopl ok 1
v ohe} GF AR ISNE 2R RS A% 4F
BTN Y AT Fokz g AOR oy
kU olq_

oM =gl 1FRl 75 £8ske 7]
3 AFE A S AAER AF
A A Ve 532 59l
3l AwE A} stk

mi
ﬁ’%
Ju
[0
o
2

ff ot Hu ox
S
o 16 =

Hm
Olﬂ
£
FO‘[
olr
illo
)
g2

5] Tk ARe] A

o

Aol AR TR

Mg off o

i

| 5 I x L= I
Il ARISNE ¥ HEFY TISNE 4

L =HAME 5%

HATH, s} 5 ARl VisE Tk A
Al 71678 Aol =ikl atEe ' 16l e
uie} o] 20051 6,860¢] ¢S #Ho= 2007
7,24091q <, 2009 9,600¢] ¥o = Z7Ist £ 2010
Qo= 1298 A3l FRE AR Ao g 34
o] sugnq 2005137 E] 20101 744 Bt 10%E
/\Li]—a]b‘ A AFES eI JTKH3).

E3] ;11-1,]] 7_42\3 Al }\]X]—oﬂ}ﬂ 1/\1- ) =1
oA 5 218 Bz el AE 715 4

7 b
0 T T T T T T

2005 2006 2007 2008 2009 2010

T2 1. 2 HISAES W 7k S

L oo

(AE2ZEorME, 2011)

Z A9 ulE H|Fo] 1 104 Hinle} o] A
107 ohsEEE2] A viEHollA] oF 70%co)Vd= A}
Astal lo] e ozﬂ 715l gk &HjRke] =97}
_I_qu e o = ATH4). T3 AlZo]ekzobA] Ao
aril 7Ht§%§§ gk 7154 98 S Vs
2 A E Ao ME(13 2) 2004~20091d 7]F0
T U5, st T Aol ¥ 71 9
B7HIT%E w9 =2 08-S AA 8k Y-S o+
UL o]e} Fo] HA| A7 HF Al s
I A=K F *Ml Jol 71520l tigh Am)x}e]
297 S7rE o
A5< Sk Al 5 ‘;l x'“%7HHké‘ gt 717
JA] gte] o]Fold Ao 2 ek
2010\ AA) SR 7154 AEE I QIS W

- 95 B AT S ATEH(E 2) FHESTE
=, HFEE afFse 5 AdaA =41

A A, PR fE ), ey, 2ede)
o Aovt diptel B B B § 12
83 o7} Wol A} gl AL 2
A -lt'_i 288 7PsAE F Zlo)g) FetkE itk
2009 §215] S v} Q= AFTRe} 2L 7
B2 Aee) vy R Bk el wvls] Yol
Rolg} el el 71FedsE B3 F4v)e] 27t
A, B AJE) TR sl B ~ERs 2] 5
Tl A1, £3149 4% 52 Tels 2 o vl
2 7ot gaiet 2 St 2 Aol g 717

i

mn ol

3

“Food Science and Industry (Vol.45 No.1)



Le P S
Oy @5 r &
?Scisnce and W&

1 30 32 72PIsAEe| 35 3 059(2006-2007)

Ex a5 W7k w02} 9))

EPA/DHAA|E AN ) o 166
SRR E A A7 u 174
AEAE F RN A A7EA u 147
Zle) st I = B E TR u 165
FR e E JoaHALNA ud 186
BEES SRR RS - 349
FEFAWIAE HAIAFA7 e 270
o FH F-8AE oJokH = e J 785
2ol E o) 2=/ 3| R A7 7 — 797
THAE BREETEEEE= AR — 3,268

(AR, dFTeaE82)

2 8 7YEE ARE A% 295 S15E4
D Folel e AREAINE Fulge] olof
WY Zlo] L WFES AT 2T olefat 34
=]

iho3at Zlol2} WekElo] Z1KK().

T2l 2. 715 JHRIEE I8t VISA HE SE #8H(-20094)

2. HAMS &G

2 MA 21E AFFAE TR 20051 3,700 2]
A1 20109 4,300 E<F2 2 mid 3%o)d A48
Ao® FAHEL Qo o] FoM A7 E e A
ZFEZAFE A 2007 715 210900 4] 2009
o= 2,000 7 J/37gska e siet vt
R R 5 AEHAR] APAE vERd ZloR F

Phasell 4+  HZ74Md
2o} 6%
6%
2 MLHA
5% ‘




2. I OIE HoIEK| JjEM AX

co

e

co [rar
ox | ot

AFH(FE) Hs 3|AtH 71543 o
&Sl =11

iﬁaﬁg #]2006-17 % Eyduto) 28l ZE 1S I

FK-23 _ Z]2006-23% g ey e )= I

(Enterococcus faecalis)
2= A2007-1% s 71EP 15 I

o. o 1

?ia;];;g* A12007-155 GREller eI il

FAPIEA #12008-325 TE ZEps I

Paayii=t -76 o

(;Ji;;ig@) jggigf; Gelol 2ol o PEEs I

by A yd

éﬂfiﬂl AHCO 12008-785. o Rl =320} NP 1]

e FEE 22009-18 % ) _

(The)%22,PG102) #]2009-58 % = i

s 2nlo] QE A VSL#AI) 7]2009-28% Danisco(USA) eI 1
afFEE A|2010-48%. Gret=t] R

Zzag) 72010-52% Eohar ZE )= I

3. 71 A ISAEAIE 2 ¥ T MEE Hln

o A A5F%(2009¢) CAGR’
($billion) 2008-2009e¢ | 2004-2009 | 2009-2014

USA 26.6 32.7% 5.7% 5.5% 4.2%
Western Europe 15.0 18.5% 2.8% 3.9% 3.0%
Japan 10.7 13.2% 2.1% -1.0% 2.7%
China 8.8 10.8% 9.4% 9.6% 8.8%
Rest of Asia 6.4 7.9% 3.7% 7.3% 5.1%
Latin America 47 5.8% 15.9% 16.4% 14.9%
Eastern Europe 4.6 5.7% 19.2% 23.9% 16.9%
Australia/NZ 18 2.2% 5.5% 6.2% 5.1%
Canada 13 1.6% 7.4% 4.3% 5.5%
Middle East 0.8 1.0% 6.8% 11.0% 9.3%
Afirca 0.6 0.7% 5.0% 6.3% 6.0%
Total Global Market 81.3 100.0% 6.1% 5.9% 6.1%
* CAGR : Compound Annual Growth Rate, AHFAAE

(NBJ estimate)

A=A TH6). olgt 17AE FEE S7PEE ¥ 9] 739 88YEE 49]o]x|Rt 200913714 9] 51

el B 3 33 2tk 2009 71EO 2 vl=o] 266 7 A AALEC] 9.6%=E =4 UrE}ML o?— 53

AEE 7P B ¥w A AR=0=E BREE AR 7o AEE 9] 8.8% 7 ol ACE 4t

)]

Yot o] 150918, 107eE FH=E o5 vt
A AZFAE AAQ] 52.3%E A5k ok

93 gtk 53] F5e) AAEAH Q7 *z; 7t
& o A ARAEAIN At ulFo] 2

5

“Food Science and Industry (Vol.45 No.1)



”

,“50 5 ~:: A Q\.\'S\\\A
Y Science and W

T4 07 AE A 9oRE AE0A DhEH A9| 109] HME AXH(2008H)

Z=9) X a5 A7k Wi Eel(USD)
1 Cranberry S27A duyAg 3 A3l o [ — 25,225,310
2 | Soy H7A7)124F A [ 22,199,090
3 | Galic 07| 521 el 2B S0 A el e d 19,343,150
4 | Saw palmetto AP vgE X8 G 17,492,010
5 Ginkgo ol =37 A [ — 17,418,690
6 | Echinacea 77,57k ok 2 M8 N d 15,137,210
7 Milk thistle 7F 71570 d 9,286,905
8 St. John’ s wort e=A7 [— 8,264,811
9 Ginseng Wy =X Ak kAt [— 8,141,222
10 | Black cohosh A=A A d 8,122,758

(FDM Market Sales Data for Herbal Supplements, 2008)
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E 5. JE=R7Al &AM

Ssizis:

EER)

((immune or immunicating or immunoactivity or immunomodul*) and
(extract* or hydrolysate* or lysate or lysis or fraction* or paticulate
or polysaccharide*)) or ((pecti* w/1 polysaccharide*) or Pectinaride or
Rhamnogalacturona* or Arabinogdactan* or “acetylated glucoman-
nan” or heteroglycan or arabinan) not ((CL= (transfect* or transduct*
or vector or recombina* or antibody or marker or diagno* or vaccine
Or Nano* or sensor or sens* or chip or detect* or (drug w/l ddiver*)
or liposome or kit)) or (AB= (transfect* or transduct* or vector or
recombina® or antibody or marker or diagno* or vaccine or nano* or
sensor or sens® or chip or detect* or (drug w/1 deliver*) or liposome
or kit)))

8814(406)

(probiotics or bacteria or (lactic w/1 bacteria) or Streptococcus or Lac-
tobacillus or Leuconostoc or Bifidobacteria or Pediococcus or yeast or
Saccharomyces) and ((Murein or acetylglucosamine or “acetylmuramic
acid” or muramyl or glucan or “cdl wal” or peptidoglycan) or
(exopolysaccharide or EPS or “intracellular polysaccharides” or “struc-
turd polysaccharides” or dime or mucilage)) and (extract* or
hydrolysate* or lysate or lysis or fraction* or particulate or polysac-
charider)

2346(282)

ABA ol Ger

(glycoprotein* or glycopeptide* or polysaccharide-protein or (poly-
saccharide w/1 protein) or proteoglycan*) not ((CL= (probiotics or bac-
teria or (lactic w/l bacteria) or Streptococcus or Lactobacillus or Lew-
conogtoc or Bifidobacteria or Pediococcus or yeast or Saccharomyces
or microrganism or animal or mammal* or human or porcine or feline
or mouse or placent* or prokaryot* or transfect* or transduct* or vec-
tor or recombina* or antibody or marker or diagno* or vaccine or
nano* or sensor or senst or chip or detect* or (drug w/1 ddiver*) or
liposome or kit)) or (AB= (probiotics or bacteria or (lactic w/1 bac-
teria) or Streptococcus or Lactobacillus or Leuconostoc or Bifidobac-
teria or Pediococcus or yeast or Saccharomyces or microrganism or
animal or mammal* or human or porcine or feline or mouse or pla
cent* or prokaryot* or transfect* or transduct* or vector or recombi-
na* or antibody or marker or diagno* or vaccine or nano* or sensor
or sens® or chip or detect* or (drug w/1 deliver*) or liposome or kit)))

3719(93)

oA o]

FN
9
ofh

(polysaccharide* or (polymeric w/1 carbohydrate*)) and ("DP control”
or “Molecular Weight control” or “Molecular Weight regulation” or
“M.W control” or “M.W regulation” or “glycosyl transfer” or glyco-
transfer or glycosylation or transglycosylation or “glycosyl addition”
or “glycosyl attach” or bioconversion or fermentation or biocatalys*
or “enzyme treatment” or “enzyme modified” or “Low Molecul*
weight” or “Low Molecul* mass’ or (decreas* w/1 molecul*))

2576(94)

(polysaccharide* or exopolysaccharide® or gum or “polymeric carbo-
hydrate”) and ((“microorganism culture” or “microorganism cultiva
tion” or “microorganism produc*” or “metabolic control” or “meta-
bolic regulation” or “metabolic pathway™) or (quorum or “Quorum
sensing” or “organism interac* network))

192(49)

(glycoprotein or proteoglycan or glycan or glycans) and (“glycosyl
transfer”™ or glycotransfer or transglycosylation or glycosylation or
“glycosyl addition” or “glycosyl atach” or dlergy or reduction or gly-
cosyltransferase or galactosyltransferase or “structure modification car-
bohydrate” or “modified carbohydrate” or fermentat* or germinat*)

2032(123)
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