BUSINESS CONSULTANTS

SAPONINS
FROM
ALFALFA

Prepared by:

CPL Business Consultants
Innovation Centre, Milton Park, Abingdon, Oxfordshire, OX14 4RY
Tel: +44 1865 257 057, info@cplsis.com www.cplsis.com

Dr Robert Harwood

Mr Mattias Berstrom

Dr Stephen Lisansky
Mr Joe Hart



CPL Scientific Business Consultants Saponins from Alfalfa — contents - i

TABLE OF CONTENTS

L@ IO I L SO SRURR 1
BACKGROUND ..ottt ettt ettt et s et e b e st e a8t e b e b e st be b e s e e b e ke st e be b e s e e b et et e be st et en e st st ene st e 1
Y = 1 ] OO TSPR RPN 1
PRINCIPAL FINDINGS.....ctotittitiiitiiteet ettt b etttk b et b b ekt et e bt e st ebe bt ere et 2
MARKETS
BARRIERS TO ENTRY .ttttutittitttesenttseseasesseseasesseseasesseseasessessasessessesessessessssessessssessessasessensasessessasessensasessensasessensesessens 3
PN L L r- = ToLo] T SR 3
Alfalfa PRYLOESIFOTENS ..ottt bbbt b ettt nb e 5
Alfalfa RUDESCO PEPLITES. ... .cueiiiiitiieeic bbbttt bttt s 5
Functional f00dS MAY TaAlLL.......c.iiiiiiii bbb 6
KEY SUCCESS FACTORS ...vtuvittitestestatesessasessessasassessasassessasassessasessessassssessassssessassssessessssessessssessessssessessssessessssessessssenns 6
REGULATORY ISSUES ....viuvitiititisestistestete st e tete st eseste st sestessesaste s e st e se s e s s e b e b e s s e be s e s s e b et e st e be b e st e te st et e te st et etente st eneerens 7
APPLICATIONS, TECHNICAL FUNCTIONS & HEALTH BENEFITS .veiutevieieiestestesiesteereeseeseessesteseessessessseseessessessessessessens 8
PN = ULt B T= Vo[0T LS 8
FaN =L B 0] 0Tt 1 o =T LSS 9
CONGCLUSIONS ...ttt b etk bbb e bRt bt e Rt e b b e s e R et e st e b e b et e b e ek et e ne st b ene st 10
RECOMMENDATIONS ..ottt ettt sttt eb et b et e e bt a bt be st et b e sbe e e s e nbe e ne st nes 11
PHYTO-NUTRACEUTICALS ...ttt sttt ettt st sb et st e et e e be e tesseesreesaeesbeeeas 12
PHYTOSTEROLS ...t et ettt ettt ettt bttt b et he e she e bt e bt e s bt e s bt e b e e b e A b e e A b e 4Rt e b e e Rb e eh b e eh e e eb e e b e e b e e st e es bt e snenseesneenbeenis 12
The Effect of Dietary Phytosterols On CholeSterol..........coovoiiii i 12
PhytoSterols 0N the IMTAIKEL ...........oiiiiee ettt e e te e e enbesreesteesteesteeneens 18
R0 [o eIy T B = U] Y = L TSR 18
Notes 0N CholeSterol IN HUMENS..........o.iiiiiie bbbt sr bbb 19
PHY TOESTROGENS. ...t eutieuteette st stee bt e bt e bt e e e seeeae e sbe e sb e e bt e s bt e s b e eh e e e b e e eb e e eb e e Rt e bt eRb e ea b e eh e e eb e e b e e bt e st e es b e nbeeeneesneenneennis 21
ST 1 o170 0 o T oL OSSPSR 23
Dietary and mammalian [igNaNS ..........ooeiiiiiii bbb 24
Metabolism and pharmacokinetics of PhYtOBSLIOGENS .......corviiiiriiiiireere e 26
PRYLOESIIOGENS AN GISEASES ... .viveieitiiteieete sttt ettt b bbb bbbt bbbt b et b e b 28
ISOFIAVONES 1N FOOUS. ....e.eeee ettt e e et s eesbesteenaen e eeneeseeseenreeneas 28
LEGNANS TN FOOUS ...ttt bbbt bbb bbb bbbt b bbb n e b e 29
Glycitein and coUMESLIOl iN FOOUS. ......c.viiiiie et sae e 30
ALFALFA
L0 LT ST O P TP OUTUPTPRRPROPN 30
FOIK MEAICINE ...ttt st b e bbbt s e e e b e b sb e bt e bt e bt e b e e b et sbesbeebeabeenes 31
CRBIMISTIY .ttt bbbttt h b e e e a e e b e bt b e e R e e R b e b e eh e e b e s bt eb e e bt en e e s benb e beebeebeene e 31
L0 ) (o] 1 OOV SO TP PRURPRUR 32
(D1l o] (o] o PRSPPI 33
LCT=T T o] = ] £ OO OO 33
[T oV o o S 33
[ oTo] [0 1TSS 34
LOX U 1117 U1 o] o SRS 34
[ FE =T 1] o OSSO P PR PRURUR 35
YIeldS @N0 ECONOMICS ....cuiiuiiiiiiiiie ettt b et b ettt b e bbbt b e bt e s e e e e besbesbenbeeneas 35
LT o T OO OTTUTUPOTU PR U PR UROPOPPRRPRPPN 35
2] To] (ol = Ted (o] OO SO SO U P PR PRURUR 36
Chemical Analysis of BIOMass FUEIS ..o 37



CPL Scientific Business Consultants Saponins from Alfalfa — contents - i

OVERVIEW OF THE FUNCTIONAL FOODS IMARKET ...utttiiiiiiiiiiitiiii e e s ettt e s s s s sbbbast s s s s s s sabbbnsesssssssabbbasesessssnsbsnns 38
ASE STUAY L ...ttt ettt bbbt bbbk bR R R R R bR R R R bR Rt bbbt e 40
(@8 1T TS (010 | 40

MARKET SALES AND SHARE BY COUNTRY ..tiiiiiteiiiiittieesitteeeestetessistesessssesssssbssssssssessssssesssssssssssssssssssssssssssssssssnnes 45
F U = |- TR 45
(OF=TaT= o - 46
T o] o1 TP TPPTRPPPUPPRUPRPN 47
=T o 1= 1o DO T PRSP TP PP 48
L0110 IES) £= (=L TR 50

FUTURE MARKET OPPORTUNITIES IN LOWERING CHOLESTEROL ......uveiesiitieeeeettieesseeiesssesesssssesessssssssssssssssssssnsesns 51

PLAYERS AND PRODUGCTS ...ttt ettt ettt ettt ettt e sttt a e s sttt e e s ettt e e s sate s e s sabteessabbeeessabasessbbeessssbanesns 53

ALFALFA DERIVED NUTRACEUTICALS ..vtttttiee it eettttet i e e e s e sstbtet s e e s s s siabbasasasssssabbasasssessssasbabsessessssssbbasssseesssassbbasssess 53
3 companies

CACTUS EXTRACTS AND QUILLAJA EXTRACTS ...cottiieiteiiiestee it este et sstesiee st estessaeebe e e sseesbeesbeebessbesseesseesaeeseeenas 57
4 companies

CHITOSAN
2 companies

PLANT STEROLS AND STANOLS ..1tttiiiiiiiiiittttteeeeesiiiststeesesssesistsssssessssiisssssssssssssiisssssssssssimisssesssessimitsseseeesssmirrsen 67
6 companies

1012 = 0] 516 o KT O RTOR 74
1 company

=] = T 0 0 R 75
13 companies

PRODUCT S .o 78

LEGISLATION AND REGULATORY ISSUES ... ..ttt ebtrt e a e 79

RE CENT PA T ENT S ettt ettt e e e b e e e s e b e e e s s b b e e s e b beeessbbaeesssbeeeseabbeessssbaesssbeeessasbaesens 84

PATENTS FOR SAPONONS.......ciiiitttttiteeieiiitbrrteeeeesiaibtrteeseessaabtraatseeassaibbasseaeessssbbbsaaeeeessaasbbbbesseessaabbbbeseeesssssasbrrees 84

PATENTS FOR ALFALFA AND SAPONINS. . .utttttttieiiiiittieteeetieiisstaetsesssssissbssssesssssisssstsssssssisissssessesssimisrsssesesessinsrsees 85

PATENTS FOR PLANT STANOLS AND STEROLS .....iictttiiiieeiiiiititieteeessssiibteseeessssiisbsssesssssssssssssessesssssisssssseessssssssssnes 87

(OO ]\l N O I 2 T O = S TS 95

IS TRIBUTORS . ..ctii it ietttttetee et eeittbe et e e e e e s tabbba e e e s e e s sabbeaaeeseessaasb bt aeeseeesesssbba e s s eeeessa bbb b aeeeeeesaas bbb beeseeeseesabbbaseeesesssasbrens 95
2 companies

Y L0 =7 o 1 ] =1 T, 97
11 companies

END USERS ..o 109
4 companies

OTHERS
1 company

[ LAY AT A TSR 112



CPL Scientific Business Consultants Saponins from Alfalfa — contents - iii

TABLES
TABLE 1 SOURCES OF PHYTOESTROGENS .....uvviiiiittiieiittiieeettteesisteeesssbesssssbessssssessssstassssssassssssessssssssssssssesssssssenes 21
TABLE 2 PREDICTED MARKET VALUES FOR FUNCTIONAL FOODS ......vviiiiiiiii ettt sttt snven e 40
TABLE3 NUMBER OF APPROVED PRODUCTS BY FOSHU CATEGORY ....ccvviiiiiieee ettt e reee st snven e svaee s 48
TABLE4 U.S. FUNCTIONAL FOOD SALES BY CATEGORY ....uvviiiiteiieiittiieeiteeessisteeesssteesssssaessssaessssssessssssssssssssens 50
TABLE DS  AlG] ALFALFA PRODUCTS ..iiiiiiiiiitttiiiie e s s eiitties s e e s sessbabasssesssssabbssssesasssibbbsteeaessssbbbaasesessssesbbssesssesssanes 53
TABLEG QUILLAJA ULTRA TECHNICAL DATA SHEET ....ciiiiiiitieiteeste ettt sttt ettt st sbeenbeebe b e 60
TABLE 7 YUCCA SARSAPONIN TECHNICAL DATA SHEET ..ot i iitttiiiiei e ittt s ettt e e e s sbbbaa e e s s e s s sabbaaenesessnaaes 61
TABLE 8 COMPOSITION OF CHOLESTATIN ..uutttttiieeiiiiitttietteesseiissbtstseessssissbsstsesssssiisbssteessssssisbsssssssssssssssssesesessssns 71
TABLE9 MELTING POINTS OF CHOLESTATIN AND ITS COMPONENTS. ... cutttiiiieiiiiiitiiiieeesssisbrsseesssssssssssessessssnnns 71
TABLE 10 ESTABLISHED AND NEW PLAYERS PRODUCING BETA-GLUCAN PRODUCTS (DECEMBER 2003).............. 75

FIGURES

FIGURE 1.THE STRUCTURES OF THE ISOFLAVONOIDS (THE MAIN PLANT ISOFLAVONES AND THEIR

MAMMALIAN METABOLITES), AND OF COUMESTROL, AND THE STRUCTURE OF ESTRADIOL. ................ 23
FIGURE 2. THE STRUCTURES OF THE MAIN DIETARY AND MAMMALIAN LIGNANS, AND OF THE ANTIESTROGEN..... 25
FIGURE 3. MODE OF ACTION OF NEOPTUNA .....ciitiiitttiiit et eiitttee e e e s s s ibb b st e e e e e st ebb bbb e e s e e s s aabbb b b e e e e e s s e sbbbbeeeeesssssabbbeees

FIGURE 4. LONG TERM CHOLESTATIN STABILITY Luutttitiiiiiiiiitiieteeeeiiiiiissteeeesssiisssstessssssssssssssssssssmissssssesssssnnsmssen
FIGURE 5. SHORT TERM CHOLESTATIN STABILITY.....
FIGURE 6. MARKET POSITIONS OF EXISTING BETA-GLUCAN PRODUCTS
FIGURE 7. PRICE - CONCENTRATION ELASTICITY FOR BETA-GLUCAN PRODUCTS ...cviiiiiiiiiirriiieeeesssisrieeeseessssassnenns 78




