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METROD OF PREPARING A FOOT
PRODUCT FROM CRUCIFEROUS SEEDS

The 5. Government has # paldwp Ecénse in this
fnvontion eed Bie dlpht in fmited deowmlaness to guite
the palent owoor to Hoones ofhers ob Foasonable leoms as
provided for by the terms of gt POL OA 44530, eptitied
“Wovel Snicgles for Chemoprotection Agsingt Caseo™
{Paul ‘Telnlny, Frinclpal Investlgator) swanded by the
g:i?ml Canosr Snstthaic, Deparmaent of Heuith and Humsn

joes

BACKGROUND OF TRE INVIENTION

1. Ficld of Iavenlon

This invention relates v # Metnry wppronth to duclag
the Ievel of corcinogens In onimals nd Thefr olls apd
therchy reduciog the tisk of doveloping canear. In panticular,
this invention relees to the production and consumplion of
Toods which ste tioh bn cnacear cheropotective compounds.
Morc specificalfy, this invenifon relstes 1o chemoprutsclive
compoinds What modnlste mammalion enmymees which e
involved i wetsbotiom of earcinogens. This invention
relates 10 $o0d sotroes which st extremely Thh e com-
pounds that induce the activity of Phase 2 engymes, withou
induciog bictogically sipnificant artivitles of thote Phase 1
empymes thet reilvals carcloogens,

IE. Packaraound

I 3 widely Fecognized tht dict plays a huge role in
coptroliing We risk of developlog cancers snd Mt Fncieasel
consumption of fruits and vegetshles reduces capepy inei-
depes Lk burmses, B 75 Delloved Bk & minjor meclinnism of
jrotection depends on e pressios of chemicnl componeiis
in plants that, whop delivesed to mammalinn pells, slevale
tevels of Phase 3 citeyracs that detoxify CRroinogens.

Varly sodies on the mechanism of chenoprotedtion by
cettale chemicals pesurned that shere chemeproleciors
indgesd potivities of mogoonypenzses, also imowe 1 Fhese
1 cnzyroes af cytockromes P, However. “Todnkay of af.,
wevicwed 1n “Chemics]l Frofection Agalnst Casecr by
Indection of Beckophile Detoaication (Phece TE Esrypues™
I CELLULAR AND MOLECULAR TARGETS DF
CHIOPREVERTION, L. Wanesberg et 21, CRE Pross,
Bocn Jiaten, FiL. pp 469478 (1992} detenmined that
administration of the ¥mown chemoprotesivr bevylated
hydonyasisele AEHA) to rodemts resuited in Hile changs fu
cytoshromes F-450 (Phase 1 enzyme) activitles, Dut pro-
Cowndily clevated Phase 2 epzymes, Phase 2 enmymes mach gt
gholathione tuasfarases. NAIKFHgulnone roductan: R
sad glecurohosylabitomies, detonify LR A-dambging
ehectrophilic foris of wiimate carcinogens. Selective lnduo-
o5 of Phase 2 gnzymes s deslgnsted mosohmnctions)
tmidncers, Prochaskn & Talekay, Camcer Rew, 45 47704782
C1988). The mosofmetional indiperts amg neitly all dectrs-
phites 10 betorg to § distioct chemical classes inchudlng (1)
diphrools, phesylencdiamings and gquinones; {2) Michool
seaction neceplers coptaiting elefink or sodyiches conju-
gatod to electrobwithdrawing grotips; €3) bsothiveyanates;
{iy La-dithivle-3nlongs; {53 hydroperonides: (5) wivalod
Incogamic and orpanle mrsetle derivilives: {7) heavy nrtaty
with patencles solsted o their affieites for thicl groups
Including HE®™. and $d™; med (B) vislnal dimcrenplans.
Beostem ot wh, Prov. Mol Aegd, S, St 900 29632900
{19971, The only apparent conyBen propaty shared by all of
these {nducers i3 theie shillty to seact with thiol groups.

Chemoprotsitive 2pents £a0 be uséd to rodies the sup
cepBbi ity of mapmats b the toxic and nooplssvi elfects of
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catclnopens, ‘Fhess chomoproteciors o be of plant erigla
of syothetic componnds. Syothetic analegs of anturatty
pecuning Inducces have 2lse bot genarnied and shown
Wock chbmes carclnogenesis i agimals, Posher o 2l 7.
#ed. Chem, 370 VH-EP6 {1994Y; Zhang ot al. Proe., Nadl
Acad. Sl USA DL 31473150 {1904) Zhang ot ab. Crncer
Fos. {Suppdy 54 1976198k (19943,

Highly +TEcieot mocthods Bnve boeh doveloped For inca.
suring the potency of plant eXIracts (2 incredse of induct e
Activilics of Foess 2 taxyraes. Frochaskn & Sufamntis.
Anal, Blochem, 160; 328336 {088} and Procharka ¢t ol
Proc, Natl Acad Sof, USA B9 E3Nd-2308 {1992). Fa
uddition, these methods have been craployed for feolaling
the corsprminds rorponsiie for e duduecer aelivities b
plants srd For evaliating the antiesrcinoganic aelivitles of
these corpeuhds and their systictie abalogs, Zhosg ¢l 4,
Proc. Wl Acsd, Sel, DPSA &8 2399-240% (19923 sad
Tosnty ¢ ab.. J. Med Chee. 11 ET0WETS {1594},

Alhough lnducer aetivity hes besn found in many difles.
ent famifles of edible plants, the amounts arc bighly
vaiizble. depending on famfly. gomis, spocies, vatlety. o
culliver of the plant selection ang o growih apd barvesting
condiifons, Thus, Here is o néed in fhe at to Mentify
panicuter ediblc plants and methods of growing amd pre-
pafeg them dhat yicld high levels of Phast 2 engyme-
inducer schivity For chamoprotection, There ln also 2 peed
for ronihods of growing and prepaiing sfblc plass thel
produes A krown spretium of spoeific inducars of Phase i
enzyme acivity in opder to lacresse the efficioncy with
which specific cirednogens, or classes of carcinogens. e
vrgeled for inectivation. In addition, thew 15 2 nced for
methods of plant brocding and sclontion 1o lomense e lovel
of Phase 2 induesr setivity xod 1o eanipuinie the Fpocimim,
of indscers produnsd in paticular cultivans,

BUMMARY OF THE INVENTION

B js o objoct of the pimsont luvention to provids food
products and Tood addftives thet are rich In cagoo! chagst-
protective sOmpouis.

Another ohject of the present avention 1 to provide food
products whith contsin substenticl guaptiier of FPhase 2
enzyme-iadueers and nte esventinly freo of Phase | cozymwe
indeca s,

T is a Dutther objest of the proscht invention fo provide
fond prodovis which <ontaln svbstantiel quantities of Phrsss
2 enzyrec-nducing poltntial snd net-toxlc lovels of indole
plocosinoteles and @il breakdown products and goilra-
geste hydroxytamtonyl ghicosinelatas

Thess obloas. and sthers. s spideved by providing
crvclforous sprouts, with G excopiion of cobbage. orees,
mustant and radish sprouts, barvested prior (o the Z-leaf
stape. The wucifarots sprovts foclude frssileq sleracea
viretles aeephaly, elbagiabra, botryns, cotlutn, grmalfera,
genglodes, Malice, medullosa, palmifalla, remose,
sabnzude, rebellica, and selentia.

Aateher srlrpdiment of the prescnt Invention provides
cruciforous sprouts. with the excepiion of cabbage. créds
roustzpd arl cadich spemsits, harvested prior o i el
stage, whewin e sprouts are subslantially frec af Fhasw {
enpyte-inducing potehtiel

et npother cmibodiment of the presont inve ption provides
n Bop-dowic relvenl oxtred of crucifrrous sprouls. with the
crcepion of cabbepe. oress, musthed and fadish speotls.
Borvesiod pior w the 2ol stags, The zom-fosic selvest
cxlrnct czn be & water exwacl To additivg. e walsy exionct
Can compEise 4 arciferous vigetnble. such as o cruuiferons
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vegetable of fhe peous Raphopun. comprising an olive
PEYTON ORsd SRTVTAC. :

Another exbodiment of the prisent fovention provides 1
food product comprisipg ontelforons sprouts, with the
expeption of entdage, oress, mustard and radlsh sprodits,
karvestod price to the 2+loal stages oxtreds of the sprouls of
cruciferots seeds: or apy combipntinn of the speouts of
extracis.

A further erbodiment of the present jovention grovides 2
method of imcreasing e chomoprotoctve ameount of Phase
% cozyraes 10 ® mammal. comymising the step of ndmdaiv-
toring an ofpetive quantity of enclfnrels bprosts. with the
exception of cabbage, coost, musard mod radlsh spropts,
nntvesied prier do the 2-lonf slape,

Yiet snother embodivaent of the proseat avention provides
e method of jomensieg he chemopritective mragunt of
Phase 2 cnzymes in o momgnsl. comprisiog the step of
atmitdstesing an cffective quantity of 2 food product com-
prising cruciferous sprouts. whth the excoption of erhbage,
cress, musiird and mdish sprouts. hervesicd peor to the
2-jeal Mage.

Another enabodiment of Ube present ivention provides
. crueifeous sprodts homvested pelor to the Zedeal stage.
wherein the spronts bave ot Jeust 200000 unity por gram
froch welght of Fanse 2 cazyme-ndocing potectsl when
measured afier 3 doys of growih from seeds that produce
sadd sprows and contatn Hon-toxic levelt of Indoly plucord-
nolates and thelr brenkdown products asd goilrogesic
ydroayinreny) plucosinolztes. The crucifons sprouts
Inclide Brasstea olermeca varichies asephile, albaglobra,
Botrylis, coklala, germilfers, gongylodes, italica, rredullosm,
palmifolic, romors, sabaads, sebellice, e relemsia.

A lurther embodiment of the present fnvention provides 2
food prodact comprizheg sprotiz haevésted prioe 1o dhe Fleal
stage. wheteln the sprouts have s Jorst 200,000 wails per
sraes fresl weight of Phass 2 eneyme-dndicing potential
whwn meosured dfier 3 days from growih of seeds Bhat
produce the fprouts Kl coplain nop-toxtc fovels of indele
glucosinolshes and thelr Ireaidown products sad poitro-
genle hydeoxylutonyt gitoos nolates; extracts of the sprouts
o cniciictous seedss or any combination of the sprouls o
etracts.

Yot another etebodirarst of the prevent fgvention provides
ommelfrons speois horvested pelor fo the 2-heal stage.
whirein the sproeits have ab beast 2000000 nnlls ger grar
feash weight of Phase & conyme-induriag potstlal when
mensared aftor 3 doys of growih rom Seads al produce the
sprouts spd contaln gon-toxte fevels of fadole glucosinolaies
ghil thidr hreakdown prodicts sed goitrogeals hydronyhubt-
nyl ghecosinoliter and gro rubseatiatly froe of Phose 1
onryme-indircing potchitsl,

Anotier embodiznest of the present iavention provides £
wenddoxic snlven oxbset of wuciferous sprouls harvosted
prior i the 2-Jeal Saps. wherckn Whe spronts have at jexst
200,000 walts por gram frosh welght of Fhase 2 crzyime-
inducing poteatisl wich monsureg afice 3 days of growth
from seeds that produce (e tprowts and contin non-toxic
beveds of indole ghuoosibodutes amd Hudr breridomd prodacls
ant poittogenic hydroaybetengd plocosinolates, The sok.
somic solverl xtoact oan be 1 woter sxtraat. o nddition, the
water CRirhct Can comprise 4 cructfoous vegetable, such as
a ceuriforont vegotabic of the geets Raphanus, comprising
a8 aclive TAYROMERSC cORYML,

“ot apotiior cmbaodimant of the prevent bavetion prevides
n meihod of locromsing W chomapritestive amount of
Phmie 2 curyracs in & manusal, comprising the stop of

]
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adminfstering o eMeciive quamity of auciferous sprouly
harvested prict to tho 2-Jeaf stage, whorddl the speoits have
af Jeast 20000 units per grom fresh welght of Phase 2
cnzymo-inducibg potortisl when rkasured after 3 days of
growlh fom soods at produss e sprouls and eomaln
noi-tontc lovels of fodole glucosibelates and fhels brenk-
down products and goltrogenic hydroxybaizayl plutesing.
Taes, '

Yet another crobodiment of the present jnvention provides
n method of screasing dhe chemopotoctive ameuc! of
$haze 2 cogymses Boo manumel comprlsing the slep of
adrintstering an offoctive quabiity of & Food prodliel edm-
prising speotits harvesicd prioy 3o G 2l stage. whirln
the sprouty have at Joast 200,000 nits per gram fresh welghl
of Phest 2 enzyme-inducing potentie] whtn measured after
3 days of prowth ot seeds that producs ke sprogls and
contiin non-toxic fevels of indole glucosinalstes agd their
reakdowm products aod goimogenie hydromybutenyl glu-
cosimelsien.

Afiher cmbodisoent of the presert nventfon provider o
rmelhid of proparing o Folxd product ol in ghieosizolater.
comprislog gorminatiap quoiforont sends. with the exeaps
Kok of cabbage, <ross. mortsrd aod outich seeds. snd har-
vesting sprovis pror to the 2Jeaf stage to form a foid
product comprising o plualiny of sprouts. The crugifercis
sprovls inchede Bremtico oleracea varlctics apepidia,
albagicbra, botryls, coswts, gemwdfera, poagyladas,
itafico, medullos, patmifolln, ramose, rabaadg, sabellics,
nnd sefensa and contain naa-texie tovels of lndole ghivosi-
polptes gl thefr bronkdwwn products snd golzogenle
Rydronybotonyt gleeorisolates,

Yer snoller crubodiment of the presett fivention provides
a Food product Tich in gheoosiaolates mads by garminating
cructforous stods. with the exenplion oF cnbbage, o1css.
postard addd radich seeds, nod kervesting sprovts prior to the
2-Veal tiage to form o Food product odnprising a pluratity of
SpHeols.

Yel pzother cribodimment of the peesent inventlon proviics
z mothod of preparlng » feoed produrt eomprising extzmclizg
ghucosizotates Ak lsothiocyanstes from onsclferous sprouts,
with the execption of cabbags. aess. mwstand szd mdlsh
sprobts. harvestod prios o the 23onf stage. with 2 non-toxle
soiven! and rocovering i extacted ghecosinoiates and
{sothineyrasles. Myrerinese cozyime, of 3 vegriale. sud s
Raphants spoaies, containing the saryrme it mixed with the
erecifeecus sprowts, the ariract, oF both the routs and the
ertract.

Af cbodiment of the present lmvestion growvides o
noethod of preparing o food product sch In glucosinelates.
comprhing germinadag cuciferous seods having o1 deast
000 vnbs per gram froch welpht of Fhaie 2 cozyme-
inducing potcotind wlien momsirsd sfter 3 daye of growih
from weeds that prasduce the sprowts apd which contal
aondeRis levels of lndole ghucosipelntes sod ol bresk-
gown pradeels and golrogemic hydroxybuleayl
plocosianiptes, pod hurvesing sprouts prior to e 2-jeaf
Fings 10 form A food prodesl comprising a phurality of
sprts. The sreds ey be Bnazeloa olemees, eoluding the
varictics acephaln, albeglubra, beirytis costora, gemtnifisa,
gongyieder, Ralica, medulloro, polmifelic. ramors,
sobaady, tabeliien, and selensia.

Yei anpther embodinont of the present inventlon provices
» Fond product rich in plucosiotistes made by germinating
cruetimoue toods having ot fenst 300,000 sails per grom
frosh weight of Phass 2 eomyme-inducing potentinl when
peasnred after 3 days of grovwah from seeds il produce Bus

Page 5 of 18
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sproits and which contadn aon-tenle lewels of ndole gl
cosinolries and thelr bredkdown products and poitrogenic
bpdroxybutenyl glucosinolstcs. and cither herecsrlg
sprouts atthe 2-leaf slaga fo form n food produtel cornpristing
3 plussity of spronts, The pumions) product contalir
won-loxde lovels of indole glicosinotutes ané their break-
down products and goitogenie hydrogybuteml gl
istes,

A furher embodiment of the prosent fnventien provides a
mithod of preparing & food product comprising 3 Syl
ghucosiyolates aud jsothiocyznsies with 2 solvent from ori
ciferons pords, sprots, pronls of plont pads, wheredn pecds
hint produce o ROV, plants or pliah pais preducing
sprouts Raving 21 Jeest 200000 wuits per ram fresh welght
of Phase 2 ennyme-inducing potential when mezsired after
3 days of prowth spd whisein the sy, sprouts, phadts of
prast pasts Rave hon-toxie ivals of indole piucosinointes
and Wsle bronkdown prodeets and goltrogenic hydrorybuler
zyl glucosinoistes, sod reapvening the cxiracted ghreoting.
tatet and iscthlocyanntes, The nob-iorio exiaction solvent
ca be watct. Myrosinase cazyme. oF A vegotavle. sl aE
Rephanis spocles. contalniog e caxyme s mixed with the
craciforous sprontls, sogds, pRints, pleat panls 4f aract. of
any conbination thecof.

A Tatther ermbodinest of the precsnt dwention provides a
rethod of reduglng the Jovel of carclnogens in mammels,
comprisng adminiseriag cftetferons sprows, wih the
cactption of cebbage, cets, mustard apd gadish speals.

vt opothey embodiment of fhe proscat luvention provides
& raerhod of redicing the foudd of emcinogent in marnmRls,
eomprising rimineuiriog endlerous sproats huving ot lerst
200000 anlts prr grany freth weight of Phase 2 cnzyme-
fuducing potentin whon mecsured sfter 3 <days of gromin
from scecds that produce fhe sprovts and noa-texe leveln of
imdole ghecorinoues agd thelr breakdown pricscts and
goitrograte hydroxybaetony] ghicosigolakes.

Another exshodbmen of the prosent invention provides a
maethod of prepaning o food product By Introducing cruci-
crours seods. Boving at least 200000 valts por g fresh
weight of Phasc 2 epzyme-inducing potential when mes-
surcd nfter 3 days of prowth from soods thal prodies the
spronts and moslonde fevels of indola ghicosinoisies and
polroganle hydroxybutenyt glucosinointes, nto an cdible
Ipgrodicat.

4 Surther epgbodiment of the prevent invention grovides o
wethod of extacting plucodipolatte Jnd Sothiocyansies
from phant toste which comprises homregenizicg the plant
sissce bn nn eroess of 2 mixtuee of dmethy) subfoxide,
sostonitile, and dimethyiformamide (RMEACT/ENMED)
&l @ temperatme thit preveats yresinase pidiving.

Anpther embodiment of he peetent faveston provides
cuciferpus sprouts harvomed grior o e Z-tenf wlage.
eiereln e rxtio of mancfupctionnl to bifunctions! induccr
fs af domst 2040 1.

Agother obiret of Bhe prosent fvertion kst provids &
food product mpplemented with » purifled or parisliy
purifict glocosmiate.

Otier objects, foatares oud advantags of the pocsoat
investion will beovrme apparent from the following detailed
descripion, 3 chould be wnderstood. howeoinr, that e
detniicd deséription shd the spocific examples, whlle fngi-
cating preforred cochodiments of the {oventlon, are given by
way of LEustrtion ooly, SRe varlpos chaigan and nrodif-
cntons within the wpiclt and wcope of the inventien witl
Vocoros aprpazemt o o skilfod fn the aet from this dendbed

daseription.
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RRIEF DESCRIPTION OF THE PRAWVDNGS

P15, 1 shows she tobd inducing polental of orgasic
solient axtretts of brocenli sod dalkon ewltivars &t a fuoc-
tion of bpe.

¥IC3. 2 shows the high retolution MM speoth of lsdlxted
ghrensdaniutes obtalncd from hot aquenns exiracls of 3.day
obd Szpn brovooli sprouts.

LETAILED DESCRIFTION

1. Definitions

In the deseription thit follows. 4 sumbe of torms are becd
extrnsively, The foltowlng definitions are provided 1o Feeili-
e wtermending of e Tevontidh

A bifwetionat fudeesr Is o melecude which jnoressts
sctivitios of both Phase | coaymes sedr a9 ofiochiomer
P-450 2nd Fhase 2 sozymes aod ragulres the participation of
Ary} ydrocarbon {Ah} moepior 2ad il nogRele Henoblotie
Respomsz Hement (RRE). Nsamples Inciude ot phaiar
sromatics such a5 polyeyelle hydeocarbons, rzo dpes of
2.3 Berachioro-dibcnao-pedivain {TCDEY

A chomoprolector of chomopstectanl s 2 sytthetle o
namratly oocuniog chemicnl sgent that roduces suscepdibll-
ity in A mamumal 0 the tesie and peoplastic elfecls of
CAFCIRGRERSE.

A Tood product s any ingestible preparation conitiRing
the prouts of the {esiant dnvention, oF eXtEcls O REpAT-
Ghons sande Foom, thess pprotts, which are capable of defiv-
ering Fhesc 2 ingucors to the sl inpesting the food
produnt, The Food product con be freshiy prepnted sach BS
salads, doiks or sapdwiches containing Mprouts of Hie
inslant invention. Alternatively, the food produd conisinihg
sprowts of the iegant foventon can e dried, oocked, bolled,
tyophilined o bakod. Breads, teas, rolipt. corants. philo med
sblets, e amoug the vast pitraber of differcnt fobd products
pozliemplzied,

tndiucer activity of Phase 2 coxyme-induclog sty s a
rmeastre of the abllity of o compound{s) to {aduce Fhose 2
CRZYIG GEtivity. 1o the prosent Envention., loducer potvity Is
mepsred by moans of the mirine hepatoren cel bloasthy of
R activity {n vitro, Totucer activily |5 delined horeln as O
Induclog activity in Hepa lelT colls {raurins hepatona oelfs)
inevhated with sxizacts oF spratts, gopds o othey pleot preis
whtreaied with Fayrosinase. Roduerr aoivity is raraserod
Sopn 3lo7 Rurine hepatona cells grown b Saetl maborg-
tter plates. Typieably 1000 Heph lede? ctbls zre introguond
Into each weil. Hepaiomn cells s grown [or 24 hours aod
3 phost exwact costalteg mlorograh quastites of fresh
phasl bty is serintly diluted neross the microtiter plstes
Toto frash oullsme rondium contaislag §.15 ral oM cul-
e medlem amendal with 10% Feial Calf Seain (FCHY
nit sreptomyoin sad peniciliia. The cells am Turther o
tuted for 4F hours. R activity (bescd on the formation of
tie ua-browh reducsd tohazolicn dys) is reasered with
no opticed miczatiter phate peanner fo o2l dyestes prepared in
ono phate. nad sedated to its protoin goneentration. Cusath
\nkivé informmtlap o Sperific eclivity of QR i obtaited by
compuier amalysks of dhe sbeorbazors. One upit of dpdweer
netivity §5 the smoust hat when pdied o g single microtitey
well gowbles the QR sebvityn (Set Prochaska atud
Srtabnarin, deol. Bipekor 10 3IR-136 (EORE) and
Prochatkn ot &b, Proc. Narl. Acad, Sel. U84 B 23942308
(10925,

Tnducer potential of Fhase 2 enzyme-inductng potentisd i
& mucasie oF the coigtiord amounts of foducsr activity in
plant ssus provided by sotidosyamples. phos glucotizglates

Page 6 of 18



Case 1:07-cv-07844-SAS Document 15-5

Filed 11/20/2007

5,725,893

7

Gt can e converied by buyrodnese to idklocyanslss,
Glucosinolstes rte aot thematives induocrs of mammatizg
Phaso 7 snmymes. whetens lsothiooysuates are inducess.
Tnduoce potontial thesefors is defined herln 2z QR activity
In murdne iohe? hepaioma oolls laoubated with myrasinae-
ented exteacts of the speouts, seods ot ofher plent paris. 10
Hie present vention hepefoss nducer potential is mensured
vy moans of the
activity B vitro o5 deseribed above. Inducer poteatial is
measired 3o Hepa fole? murine hepatoma colls frows i
ool meicoliier plates, Typically. 30:000 Hepa Jele? cells
ares Introduest ipte cnch wedl, Hepatonsa oells sre grown for
24 hours s & plant exiract conthising ricregrum quantities
of frosh phat ssee b rlally dikited neross e microkiier
plates dnte fresh cultine modivm containing 0,13 mi (I
cutture medium amesded with 10% Feis Calf Senum (FU5)
and seplomycin ead pealeille. Myrosigase (6 pRitsin
pingt extact) is adcd fo the phant exiniet Myrosiaoee I3
purificd by modification of te techulgie of Patmier] ¢l £
Anatl, Blockern. 35 320224 (1932) from 7 day ofd Datken
Sprouls GIOWH ¢ SEAT Suppen oonlalting a0 added nutrl-
ents. Following Za4-Told purificition. the myrosinass had 2
spoelfic sctivity of 64 wahelng peolein {tnlt=hmongt of
smzyrae regquined B hydrotyze I pmnd dpdprinfminl. Fam
extract b5 difated 200-Toid ma fhe inltial wells of the
piterotiser plse followed by 7 sarinl dfiutions. The oclls s
fepther incubaind for 42 hoirs, QR activity (breod ou the
formaticn of He blus-brown redvced tetrazoliom dye) is
mcarared With an optienl mierotitey plate seapnet in cell
tysates proparcd o one pime. el related o MR protein
concantration, Quantiative informeton on specifie aitivity
of QR s obtalncd by conuphier analysis of nhsorbnnoes. One
upi of inducer potential is the anstuet that whea aiided 10 2
single microtiter well doubler the OR rotivity. (Sec
Prochaskn and Stoternatia, Anal. Biockem. 169: 338-330
{1988) apd Frochanka ¢t al., Prec Mot Acad, Seb 1534 3%
AaPA.aeE (1N

A monotuneiosrl indurer incratises the netivity of Fhase
2 enzyemes selocively without sigaificantly aiening Fhaso |
epzyrie Lotlvitics, MoatTunetiopnt indictrn 4o not deperd
on a functiopa} Ak reccpler bat sxbruct tnosaripton of
Phote 2 cagymes by means of an Antloridant Responsive
Flement (ART.

A couciferous sprovt i A plant o sociiing st i al 10
carty stoge of developmeit fellowing secd perminttion.
Cruginious soods are pinesd 8 an cavisorment it which
they perminaie 3nd grow, The cuciferous sprouts of the
imstant Investion arc brevested following socd perminndion
tgough aad locletisg the Zlesl stage, The fooitinde Tt
sprouts of {gttent fgvention have of Ieast 200,000 Suits per
grm freslt welpht of Phoase 2 coryme-aducing potehdet o
Enys folluwing lnpcubstion under copditions fn which
criwiferous soods porminte and grow
. Tesoriptlon

A major mechanism of protection provided by Fruls and
vegeisbles in reducing the cancer focldenes i huaas
depehds o Tinor chamical compogeats which., whon ofefive
cred to mammakinn cells, ciovele levels of Phate I oneyines
thi detoxily exrclnogens. 1t bns aow been discoverd that
the apticnreinogentie achivity of porlall edible plants cas be
Incensed, Plants such as Brassice oleracea varicty Hudten
fhroceally ane nermalily Dot hervested wiidl they Torm heads.
By growing these plants only to b seodling oF sprowt stage.
trnt b brtwoon the onset of germinstion aud the 2-Jexf stage.
the levels of fnducers of corymes (et dutorify cardnopens
and protect sgsist cxpeer cak be Inercaied 2t lonst fve-Jold
ever hoto faind Lo commerciil riags vegtsabies of the snme

musine hepatorn ol blosssny of QR

it
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cubtbvars. {ficn inaeascs of botwern 10 apd 100-fold have
heen ehservid.

Harvestiog plats ot an sally soodling of sprodt siege., of
otherwise nwesting their geowth, leads fo the gredeos)
{udecer potentizl snd pisids » Food product of a fyps 0
which conswmers am airesdy aciustomed. The Phase 3
enzyme-Snducing potential of meh sprouts may be as much
as soveral Subdred Grees Mpher tian thel ohserved dn aduit
mucket stage vegeiables ohtained from the satme seeds. This
it 15 possibln that heumans can consie the sume goantities
of inducer potestial by cating relatively smeil quantiies of
sprouts. wiker thee latge quontities of markel-stige veg-
siahles,

% hat now boen Found that most of she lsducer potealial
of critcifer pinots is $r 1o their content of Bothioaynnites
and thelr Bogenln protursots, glucosiantaies. Glucesine-
Intes are coovited o lsnthipoyonifes by the eRmymE PuyTo:
e which is ¢ Ioghueesidase. Mormally ryrosibnse and
ghtcostnolates me reparated in the cell and if the ccll i
domaped., with loss of comparmestalization. rayrosinnse
comes fito contrel with glubosinchates. which are thea
epnverted (o jsothforybates.,

Eu opder to scrcen large wambers of ofible plants and Lo
cyaluste the cffects of cavirpamoantad peaucntion on Fhase
3 epzymeioductr polendal fn thote vegelebist fr vt
spcessary 10 {rmprove upon the previoudy describod toeh
nigues for homogehizution nad extraction of Wote Ve
elaitley. Technfques initlsily described for the mirretion of
Phase 2 Inducers from vegetebics izvolved homogeukzntion
of Ero vegelabics in ocold watar. (yophilization. exwagtion of
the sesullant powder with seclonitrile, Gimtion and evapo-
cRtve concortmion, Prochaska o al.. Proc Natl Acsd, 5ol
(754 38: 23042308 (1902},

Following ldeatificntion of suiforaphate o the principal
Phzse 2 Sndueer o broccol, comparative exisactions weape
perfieined izto hot 30% methanol. yickdlag similnr fnducer
ochivity &s the nforameatiensd sestonitile exracls, When
myrosigase wis added t Wese hot mothanol exhidls {n
which ghucosinnletes s feely soluble. there wasa drpmntic
srhencnment of h: Phase 2 inductr ootivity of these catrmels
felstn sirmmarized in Tabe 13 e delibersic vonversion sl
these plucosizolies to lsothincyansles usihp cxvgenous
syrosinase (s gave A better index of the indueess for Phnze
2 cnzymmes o e vegtiables tosled, It was Ehars elenr thet the
ranjority of the potehtind Phise 2 fndlees i enbcifers wes
wsunlly present in wholr planty a5 the glucosinolaie presur-
sors of fsothioeynaoics.

The preporderanes vf ghiwosionlaics aod tha mpldity with
which. upon wonsdisg, of cruriferons plast fusus, glrosl-
potnies are comverted to fothipoyenaten, Jod (o the devel
apment of un bnproved exttaction procedure. By TR
Intion of sojvest smixtures aad of the watsr activity of fresh
vepelabie/solvent homogenates, a procodurs Was devehaped
ihat prrmils both glucosinolals weg lselhlocymnte grniift-
cation from the saeb, soR-coneentrated sample. To sddition
to helng the mfedimiting o {n A axtraction potoe,
cvaportive senceRtatian atlows vkt induber 10 ¢i0ape
detoction. The Boproved prpccdurs 1 both simple and
officient. requiriog ouly that the plamt sample be corpiaiely
omagentzed in sohvent. Uing this techndgue, the peestit
favemiors have Whws bocy pble fo demopsteale drpmatic
fpereases In the tocovery of Inducer ectivity and lodeei
potential from ouciferous vegelables over proviousiy
described lechimigues,

U freshopicked vopetables are promply and roniiy
narvestod, dircetly hoto organic selvents comprisiag 8 mix-
siree oF DMIIACIDMSED and o lempekebiare Tl praveuts
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myrosinass schvity, both ghecotlnclatos aud isothlocyanated
nre cificicotly cxtmeeted Inte the ongmnle solvend mintare.
Freferably. the DME, ACN and DMSO are mbied in equal
volncs, Eowaver, the velomes of the theee selvents f the
palshare cait be varted to optlmize ewrcton of spectfic
ghucosioolates and fothlocyanaes froim any plant Usaee.
The tevapezature of the salzholion mixturs is preforebly ioss
then O° O, and most prohaebly Iess than ~50" £ The
wmperstme of the caumetion solvent spusl be kepl above
freezing. AL the sume time Be saryme myrosionss. which
invariebiy acconspanics thess copsBtems fh the plasts and
riphdly convests glocosinatates Juto Lsiocyabetes, Is inne-
tive, Such sxlracts typleally conain high quantidis of ghe-
ensinetates and negligtble quantitles of fsothionyuralcs. The
i::ﬂ!mm teyrosinase setivity varies betweon different plant
apeelts,

Clucosiaolates Are not homecives foducas of Mimmmn-
ling Phase 2 enayiocs. wheress isothiooyanates s mono-
functionat indcers bo e marinc hepstoma ccll bloassay of
QI aclivity. The Indeoer poiential, as distinet fram, nducey
reaivity, of phusl oxtrmets 050 bereeasired by sdding puarified
sriyrosianse. oiAxined from the safive, of other plant sourcer,
0 the RESAY Rystem

Glucosinototes are comverted o frast pendally to fsoibo-
cyamates dn hurmas, B howevis, I s desicabic o aocsiumic
thiz couversion, brocooll ar other vogetahle spronts, ligh o
glucotinolates, oii b mixed with myresinase. “The mixhere
can b i water, of some olber nan-toxde sohvent that docs
not inpetivate myrosinase. The myotlonie ead B0 from a
partably purificd or purificd grepartion. Alteniatively. the
myrocinnse ool bo resent i plont tissue, 320k 35 A smaall
quantity of cruciféy sprouts rch o myrosinase, including
Raphamas soflver or daiion. Such a propasation con be uied
10 prodtires 4 “saup” for ingestlon that i Meh in BrotlEocy-
wmttes and Jow o glucosinolatcs. Fnducer poteninl can be
measured walpg o magtivell plate sercen whiy murine
hepstoman eelfs fo7 in vito mcumserseal of QR speific
activity 6% describsd above.

The mtlo of moncfurcilons] to bifenctionn] Induoss sotiv-
ity of plaat ssne I5 measired by bioaseaying plant exirwels,
wt describedd dbove, kot only In wild-type Hepa lefeT oclis,
but sleo. In mutants desigoaled o tnd BP el it have either
defcetive Al receptors or defodtive cylodwome P45

grass, mespoctively. Prochaska and Taialey. Cancer

Reseqroh 48 STIG-GT82 {19E8),

A harvested spwont aocondng $o e prossst loventios Ga
be incorpormied immedintely foto fuod products such os
Frech salads, snudiviches ar drinks, Altermatvely. the prowih
of the harvested sproul vzn bo asesied by some achive
kuman [ntervettion, for cxmnple by refidgeration. al 0 stage

- af growth prior 19 Ihe Z-lonf stage, iypically betwoen 1 nzd
14 days afler germinetion of speds, Drowih amest 20 elso
be scoomplished by removing o sprout from s iliste
indior witer cource. Teoozing. drylbg, bekiag., eooldeg.
Iyephilizing abd boilig are amasg the many tremmments thal
czn bé wsed 1o arrest growih, Thise may also bo wseful for
cither prescrvifg myzosinnse achity o the rpeodt {C.9-
tyophitixing) of lor inhctivating myzosinase aelivity fn he

SOt {E, g DoSing). 25 Js dosied In a pardoylar spplication. '

The havested epeoit cam sl be allowed 1o mAlIE:
Faxthor, wader difepent growisg conditions, prior to lpeos
poration inte & food producs, For crample. the sprovt cib b
hurvested 1t 4 very young sge of develepment, such s 110
2 days nier seed fehibidon. The speovt can then be afewed
o mntiere uader Abferent prowing copdliiens, such as
IncTessed of doctuided light Srenity, tomperatue of Fumid-
bry; exprostre o sdvaviclet Hpht or sther strerses, oc adHdon

]
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of ewogenous sutrents or plant growih regulator:
thormanesy. The fpeeut is then nmedintely incorpomicd
fnt0 0 food product, s & Tor fresh consumption iy salads.
Abtermatively, the growth of Wie mprovt s avested andfor
ferthet tweatod by means of iyophilination. deylg. eatyreting
with waler or oticr snlvests, loexing, bakiog. conking, o
builing, amonp phett.

A, sproit I aitable for Busman consumption if & doas oot
have nor-cditle substmte such 75 50l atached oy clinging to
it Typlently the 5prons srs groWa on 2 paR-autritve 1oild
support, suell K sgar, poper fowel, blotlig paper.
Vermicolite, Perlitz, efe., with weter and light supplicd.
iz, if A wprob! is pol geowh 1n sobl, bul ekt & soltd seppet,
it does ot toed to be wWathed 10 remove joncdible soﬂ.bilir
f sproud fs grown in g cualpde sohid suppaat, soch s Fed,
Yernewdise, or i’cﬁite?ﬁglﬁng maay be maguired to achidve
o speowt subiable Tor Rugan opmepion

Sproms can b growe {n comiainess which are sirltabie For
shipping and markctisg. Typlaally such coptaibes ae ping-
tle bakes of jars which coabiln 1 wetted yad 0t he bofon.
The containers afew Hght to pehelrsls while ﬁ}dﬁng 2
mechanically protoctive brerbe Humerows pe! for the
cultivation of sprowts arc kmewn, B8 cromplified by 1.5, Pal,
Nos. 3733748, 3,649,376, 2,945,148, 4,130,964, 4,292,700
or 4086725, Food proderts coptadning the sprouts of the
jtznt Invention oan bi tored and shippod in diversc typcs
of coptadners zoch 45 jars, bags npd baxes. RRMODE WANY
olhers.

Speouts sultzbie ns sourees of sancer chemoproiecinnts
e gencrsily ontoiforols tprouts. with the trception of
csbbage (Brasrien olerscen caplisia), cruis
{Lepldivrnsativig). rmastard (Fnopit afbe nd 5, plger) aed
redish {aplnies serivis} sprouts, The selecitd sprouts oe
typhcathy fromm the famndly Oneeifiatne, of the friie Binstioee,
ahd of e subiibe Bresciolnne. Prefoably e speouls ale
Brassica oferscea scloeted from the group of varicties
consisting of aeophala (kake, colbnrds, wild cibbage, maly
kitey, mecdninra roarcawriern kile). samasn {theusand hesd -
kale), atboplabre {Ciinesc kaly, berryis {czulifowsr, |
sproviting brocooll), cosraly (Portugisae £abe), gessmlfong
{Brussels sprimite), pongylades (eobleabi, {taticn {hroeenli).
podmifetia (Gersey Kalc). rabouds (savey cabbagi), sl i
{coltardsy, s refemais {ovcools), BRAL QUeTS.

Pertienladly vsefi} brocooh cultlvars to bo used Ip the
clalrnod method are Sagn, Dellfcop. Bvorsit, Emomid Chiy,
Packman, Cocvel, Dandy Hnely, Brperar. Maciner, CGreeh
Comel, Sreen Vilinsl, Acrcadla, Cafabvese Caravel,
Choseellor, Citation, Crubses. Barly Purpls Sprouting Red
Amow, Barcka, Bncelsior. Grlleen, Ginpn, Colinth, Gioen
Dake. Gregnbelt, Rallpe Speouting. Late Purple Sprouting,
Latc Winter Speoiting White Stan, Legend, Leprechaun.
enrathon. Marlaer. Miniced {Romspesco). Paragen, Pariel,
Premiven (vop, Ropike (Spring Rasb). Rosalind, Swdade
Foil Radby, Ssmurel, Shogut, Sptinter. Sultan. Tslko, and
Teixle, However, many other bioceeli qubtbvars ane sultable,

Patoulsdy sseful crulifiowsr cultfvars ane Afvadds,
Amazing, Apdos. Burgundy Queen. Candld Charm,
Cathrere, Choistmss White, Domlpant, ¥ty Extes Tarly
Snowball, Fromoal. Inciine, Milkyway Minwteman.
Quskmore, S-207. Somaso, Sicwa Nevada, Sidn, Srow
Crown, Snaw Make. Snow Oriee, Snowbred, Solide.
Tripan, Vicket Quoce, White Betan, White Bishop, White
Contassa, White Corobn, Widie Tove, White Fash, White
o, White Koight, While Light, White Queen. White Rock,
White Suils, While Sumoen While Tep. Yukon, However,
munay other enulifowor oultivess are suilale.

Suiteble ypeous will kv ot feast 200,000 ualls per gram
of frezh welght of Phase 2 enmyme-iucing potettial fol-

Page 8 of 18



Case 1:07-cv-07844-SAS Document 15-5

Filed 11/20/2007

5,725,805

11

towlng 3-daye incubation of seeds uhder conditions in which
the sends gomivale and grow, Preforably the sprouts wil
lunve &L beast 250000 walts of ihducor pobtniial par grom of
fresh wiekght, o even JO0000 units, 350,000 urdss, 400,000
unils. or 350000 units, Sems sampics have hoon foind 10
contaln greste Bum 500,008 waits per grass of fresh weight
g Jedays of growth From: seods.

The Yevel of Inducing activity snd faducing potestisl has
vocn Tonnd to vary aimeng entclfers mad cvén aomong culil-
wars, Mozl prefommbly. the sprouts arc wbeantialy free of
indole glucosinolates nod their broakdovn producty which
hove Fhasc 1 snmymc-inducing potential by soemnaliae
cols, and substantially Frec of toxke lovels of goitrogealc
nitriles ond placosinolates soch b hydroxybutehyl
glucosinolater, which upon hydrolyels yield grazolidonoth-
Tokes winch are goltrogenic, Mature Brusscls sprouts and
rrpescad nee rich in these undesinble glacesinelales,

Mon-Aowic colvent extrrcts pooording To the invention e
wefud a5 heaithfl fnfuslons ar selps. Non-lorke or eedly
removahie sojvents neeful for extraction aceordiog 10 the
present invenGon nchude water, Hould culbon diozide of
thanol, smong others, The sprots call be exiracied with
cotd, warp, of preferably hot or holiing watet which ded-
ture or insciivate myrosnsse, The serkdue of she sprobts
postecataction, may of may oot be removed [rom (he
exmract, The catmodon proocdirs may b wstd 1o fnhetivate
smyresintsg prosont 1o the sprouts, This may conaribins b ey
sttty of the Indueer potentiel. The extract mn be inpested
directly. or can be further trestod. It e, [or vrimple. e
evapornted to yield 3 drisd oxtracied poixicl. B oo
conted. Trozen, o frocre-efed, B can be mibned with o
i vegewble which cobleine s aetive myTosinale
ensyime. Tiis will accomplish a repid coversiot <f the
gucosigolsss 1o irothlecyanates. prior 1o ingestion. Bult-
shile vegetibies thet vontaln active myposinese o of the
grhus Haphanys, eipacieily dalkon, a ype of radish

Soode, a5 wekl ms speouts have been Tound to e extremely
dch In induoer potentlel, Thus i is within dio scopt of the
{pvestion to ise crucifer seeds in food produsts. Sulinble
cyvclfor meeds may be grosad inte o four or meal for wse #5
o To0d o drink supplement. The Ao or meat §s incorporalod
into brezds, other baked goeds, or henlth drfaks or shakes,
Allcrotively, the stedds may be exprocted with » ana-doxie
solvent such & weler, Bauid ooabon diordde or gthern] o
propare SRS, eas oF Othey driuks and Isfaslons. The scods
can aisi be Inescporated into » food product without gind-
ing. 'The sonds €20 be ysed |0 numy diffczent fods such &%
arlads, grmmoles. broads and other baked goods. among
other

Food products of the instanl Invention sany fachele
spronits, s006s oF exiraats of sprowls of steds taken from one
o more GITereal cucifer REDCT. Fpecles. vikntins, subvie
sintlos or cultivars. 3 b been fotnd U genetieally distinet
cuclfers prodece chtmically diinnt Phete 2 corymt-
lnducors, Diifercn! Plase 1 cnzyrm-ladecers detoxily
chomically distlact carcinagsns 2t diffézent rales.
Avcordingly, food pradiots compossd of penetieally dlsting
cTneifer Sprouts of soods. of EXINECIS Ot prepafations made
friym thest Sproute or sueds, Wikt detoxify & broader pange of
carcfangens,

Glucosinoiates andfor isothiooyanates an be psified
froom seed or plant ertracts by metbods well known in theart
See Toawick ot oh. CRC Orir. Rew Foed Sil, Nem 18
VES-200 £ 195) and Fhnig cb &l Pro, Mol Aosd, Jof. {1a4,
£9: 23062405 (1092} Pubfed of partially purified
plucosioointels} or irothiocynonte(s) £an be added to foad
products a5 & supplemont. The dost of phucosinofate andfoe

"

]

LH]

£

12

Lenthicayanate added b Ihe food product prefersbly is o the
raege of § pwol 1o 1000 pmacl However, tht dose of
gincoslnotete andior fspthioeyanme supplemesting the Fond
preaxini can be higher

The selecion of plamts fnviag high Phass 2 enmyme-
{nducer potentinl in sprouts. seeds or other plact pars can be
inocrpornied info Criciferss reoding progeats, In addilion.
these wmme reeding progrms ¢ feciids the keatification
and zelection of cultvars that produce spocific Phase 2
cnzymmt-indicors, o a paticular spoctrum of Phas 2
engyme-dnduccrs. Stralegies for the crossing, selection and
brocdiag af new cultivars of Creciferae arc will faown lo
the siificd anlsan in this feld Srasslea Cropr aud W
Aflins: Biclogy & Brocefing: S, Thuaeda of 2l (eds), Iapan
Sefentfic Sedettes Precs, Tolovo pp. 354 {19800, Progeny
plants are rereened for Fhase 2 inducer salvity of the
chenletf entity of speoific Fhose 2 ehayme-lfecers peo-
duend At specific plant developmental stages. Fieols carrying
the tmit of {pterest aps Edeptificd asd the charagterlstic
Imtemsificd oF comblsed with other fnpostanl spromomds
cheracteristics uslng broodihg technigues well known in i
arl af plant broeding.

THAMFLE |

Comparison of Creciferous Stroul Inducting
Fotential

Sprowts wops prepaced by st surfnos sterlfidng sesds of
different sprefos Gom the cmelferse family with o | min
mealment ln 70% efhepol. followed by 15 min In L3%
sodiur hypochionite coptaleleg sppronimatel G
Alconos defergent. Seods wore grown dn sterle phutic
contalness /5 depsity of spproafmately 8 scedsfoin® for
from 1o 9 dayson a{.1% apar suppost thet did 5ol contaln
adénd mitsienls, The chviropment was cunefully controlied
with Mosd spectrum Ruorsscrot Eghting, humidity wmd
terperatirs eontrel The scods and sproals were Eretibnned
wnder & daily eycle of 16 hours light ot 257 . and 8 haurs
dark ar 20° O,

Speouts wore harvasted Tollowing 3-days of Incobation
sod immedintely plenged into 10 volomes of & mixaie of
equal vohumes of MBETALTNDMEC at —56° O Thiz solvent
qiatre hns b frotring point of approxirantely ~337 C., bt
when admixed with 10 watcr, 15 fomnd in plant matcerial.
tha fraczing polnt is depresstd to Below ~04° C.The feteal
freeriog poit Eepeession i even grenter with plant materiat

Yomogenlzation wrs accompHshed cither by manually
grinding the stmples ke a gliss-0n-glass hamaganizer In e
proseace of 1 small arpount of the lotnl soivent wsed. then
sradually mliing yaorc solvens of homaogenitlag e snbapls
{n 30 volumes of solvert using o Hrinkmne Polytron
Homopenizer for 1 min ot half-raxelmum power. The Bomd-
gensis wan theh eooitffogod to repove remataing patisi-
Eater pad Stored o 200 C. until essnyed.

Induoer potential of phant CRTACH [n‘&p«:u'bd ax desoribed,
abvve, Wos defuriined By the micolier piaté blosssay
mcthvd a5 dosoribed in the Belinftons secllon above.

Rroccol] and cnallfiower sprouts Rarvestesd and assaysd ol
Zodays after fncubation of seods upder growth condiions
have Phase 2 enzyme-nducer potsntin} greater Bran 200000
wnitsfg frosh welght, On the other band, cabbags, rdish.
vuptard o s have Fhuse 2 chmyme-inducer porcitial of
loss than 200000 unitsy Trosh welght whon sssayed ob Bie
shme (e point,

ELAMPLE

Vizkstion Tn induem Potential Among Dilfezem
Broceol) Cultvars

These ks viwiation o indicer potential amwng <Eferent
trocell cultivers. Tn oddition., most of the inducer polentlal
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tn emcHers 1t present as precursor plecosisolaies, Fhe
{nduccr netivity Ind induert prionial of kel slage brde-
coll hende war detommdned following DMEACNIDMED
extractions and astay of QR activiy o5 described above,
Pioassay of hemogennics of :uth marke! slage broccoki
hends, with ond without the sddltion of purified plont
myToninase, showed that the amount of QR, actlvily fuind in
the abende of ruyrasinkss wis bees thin 3% of that oboervpd
with added myrogiaose, These obscrvations ooafimed pre-
vious tugpostens (see Matks 4 al. MHechews Plpsiel
Plauzen 179 5-12 (19545) that unlnjored plams contin
mrost go frec isothiecyanates.

TABLE §
EXect of Mysormass an Lxleber Acihiy
L MerkeSrge Brwoott Plend Jods

rits perr ek {oved weiglel

Bresali pojoiahle

lehene wmrrsiness +570Hnae
Dl EERL Rr by
CulRbanst Corvet bl £1550
e ' Fhidd
Trabdy Badly - pcleae]
Emqpers - 13,333
Sege o 13333
Fperihd Clty ' 124500

TRkeltrw Mimita o delscivs (B3 vk

Af 3k bo obsarved fn Teble 1, most of the plany inducer
porentinl by derjved fror ghucosinolates ollowing hydioly-
s by RyTosinnss bo forn Btidocyanates, Honce, hydroly-
mis b5 requized for Mologienl aniivin.

BXAMPLE 3

Induoer Potcainl is Highest in Scods and Decroases
a2z Sprouts Melvrs

Phase 2 cogyme-Induce? poteptisl fs highest In sceds and
decrease predunhy during enly growih of scedfings. Plants
wese propacd by first surfecs stetilizing seeds of Buassles
afpraeen vadlety italioe ciltivars Segn and BeClota with a
£ iy resigneat 18 70% cthannk, followed by 15 mindn 13%
soddum. hypocklioriie conlalslog spproximntely 0.001%
Adeonon detorgent, Seeds wers growe jo sherlle plastic
oontainers at & density of approximasly B seedsiom’on 4
0,7% agar support that dld not contiin added putricnts. The

- environment i carefislly pontrolied with broad speetoum
fuorescent Hphting. bumidiyy sad temprsturs contigl. The
sezds and sprouts weee fncubated under 2 dally eyl of 16
trouers Light Bt 25° € and § fours dark 48 20° C.

finch day plants were Tapidly 20d gemly coltocted fom
the puzfoce of the sgar frost peplitate contsfngrs. The planks
were harvesicd pently 1o mlsdmize ghrooslaoints hydeolysis
yy codopenous myrosinkse refearod wpon plant Wi ding.
Samples eoitalning spproxinostely 40 sprouts were homag-
enlzed fn 10 volumes of DMPPACN/DMSO solvent 2t ~50°
. which disseives nencly 4% the poo-Egrocelielosic jiant
materint,

Hnrvested ploms were homuagenized and Qit activity with
and without myrosloese, wes determined a3y described
above, Ax < e sorm in FICR 1. Phare 2 conyme-induocs
potcatisl per pram of plant i hlghest fo reeds. bl decreszes
gratudily followlng gormination. Mo dotcitable {less Uian
1000 unitds) QR inducer sctivity was presest io the absencs
of added mymmiinase,

¥

o0

45

&5
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EXAMPLE 4

Sprouts Hove Higher nducer Potential Than
Markel Stage Phants

The cuciforgur sprosls of the indtant jovention hove
Yiigher Phase 2 copysue-inducer potential than markel slape
glanls, More specifically. speolls have af least & 5-fold
greater Phoast 3 cozyme-induclng pedcntiad than matire
vegelaties, For exmnple, totel induding potentinl of T-ciay-
obd broccoll sprouts, srtmaed with PMIYACH/DMEOQ and
yeated with myrosinese. ns descibod sbove, were 238.000
apd 91.000 unlisly fredh wilght, compared to 25.000 ond
20500 unitslp fesh weight for fickd-grown heeds of broc-
colf sultivees Snpa aud DeCloes, msprctively.

Sprowt extrects of over 40 different menbers of the
Crciferac hnve howt been bioansayed prd broccol sprouts
reganln tho wost Phase 2 enzyme-fnduea-ich pinets tested.
Toat Bnducing potential of orpnin sobient extrsets of mar-
ket stage Bod sprout stage broocoli and daikoen is dhows in

Tabie 2.
TAMMI 2

Cnapprisem of Im‘?m -

el and Mames Mepeieblos

e BhEtEeAy Caphradr feal ielh .
¥epetrblo Mt Fotd
Chlilear® Vegchnbin Spres** Dilifesehe
DATHON
whes 73 WA £
ThidieeL 132 FLER HU
Hankai 14 E 11
ke 1557 Tt ] ik
HROCOHET
Fhpn bl #1640 b}
e 25004 Lo ity b3
Bverex 33 1 DRTARE 1
Fented Sty IR E33000 61
Posimuea 200 SRR M

“Ton oempatzicl parton of faeh pice wey pgpld o e wproet of
Aaphemes et sty roficair froakrdif), end beodizof Fonericia ofenmed

ety cglieer Poniacalid, wikk o 30l cmeacep heped.
r'&mﬂ!lqrm.tm)ﬁ:} Tipy ok s delien m&pﬂm L-Mulmm

Sprouts of the beoccali oulibvrr Everest coptaioed 130
fold mors inducer poleptial {oniteE fresh weight) ton
mehs vegetables, The Inducer achivity i beocooll st
sigalficamEy higher then in dalkon.

EXAMPLE 5

Tnducor Potential of Brocecl? Sprout Bxtracts

Tnducer petential of o series of water entepcty of S-day ofd
broeooh spronts of the cuitivar Bege wore determined. Fiazts
were prepared by fieet surface storlizitg soeds of Brassico
plemacen varioty fteffee {broccall) ctltivar Sagaly o | min
weatmaent in F0% otwool, followed by 45 min o L3%
sodimn fopochiofie contsiniog approximately 0.001%
Alconox detergont. Scods wore grows in sterile plestic
contianers ot b denelty of appronimutely & seedsfiom® for T2
howrs G 2 7% agar support ot &id pot oobtsin added
samicate, The eovironment wos cirelliy controlied with
Imozd spectoum Suorsteent Hphtog. hukidity and lempem-
wire control (16 hours bl 25° 8 bouwrs derk, 20° 0D

Finnts were rapldly and gendy soblocted fomt te amfros
oF the ogar 1o mitdmiza ghreosinckutchydrolysds by cadog-

Page 10 of 18



Case 1:07-cv-07844-SAS Document 15-5

Filed 11/20/2007

5,725,895

15

enous myrostaars released bpon planl WouRding. Sprouts
{nporonimately 25 sog frosh wifeproul) wers pontly -
vestod nod Dresedistely and rapldly plonged fnte approxi-
mately 3 velumes of boillng water In ondec {aactivels:
cadngenis fyrosinnss s well 4t fo cxbmel gruoosincinles
apd Dsothlocysmstes froka the plamt lsmne, Waler s
ceturned 1 0 bolt and resintalned &t 5 rothing boil for 3 mis.
The sprowts were hen cliber strpiptd from the hoiled
infusion {tcn, soup) oF homoperizod I B, and the residuc
then removed by Altration or centrifigation.

Data in Teble 3 reprosent both homogeaaies nad Mnfe.
stons. Prepamations wete stored at ~20° . unlll arsnyed,
Tnducer potestlal of plant exiracts, propared ar dorTibed
whove, was deternained os deterlbed fn Definitinn soetion
e,

TABLE 3

Eaduet Mgiantisls of Mol Themr JReipacte
s BaTay S Byl Spoouin

EXTRACT HO, vemirey Fresh el

0D
FHEY
ASEOXD
32000
GRRI0
oo
ET LTt
e
0N

g Jani JERRIREE R TR Y PR

iG
7
L
9

SYERATE 54000 3, 610600 S5 2L

Some varsbliiy in e smount of Phase 2 enxime-
inducer potentint was Sciocied, High levels of Phase 2
cozyme-induoer polentisl, howover, Wore consfstantiy
observd.

EXAMELE §

Rot Wites Broocoll Bxtans Treated With Dailen
M yrosinaze

QF nctivity I o hot witter broceoli extract increased In the
prcsanee of o vegelabls soures of myroiinese. An nquotis
extraction of A-day ofd sprouls of brocooll cultivar Sega
growa o waler agat, [0 which myrosianss was innctivated
Ty bolling For 3 min, was divided into § different 150 md
aligusts, Mine-day oid dalkon spriwis. & rich rurce of e
cnzymt myrosnase. were adied to this cooled lhfusion I
amotals cquivaient lo & 5.9, 17, 20 and 40% (wf) of the
swocooll. R activity, as determined in fhe Definition
seclion, of the corbra) extracts comaining 0% datkon wes
26300 unhtsfgramn fred welght ywhile QR aclivity of the
extracts i S reeelved datkon as o soaroe of myrosineee
ranged o $00.000 to 33,000 units/gram fredl welaht of
brocooli. Accordingly, myiosinase prosent i the dallon
sprouls, locremsod the QR rativity in the brocooll ertract
grester than 15-fold. '

5

L]

]

0

65

16
FXAMPLE 7

Clocoraphnnin and (hrebereis Ase The
Predomingit Slucesd pnolntes In Hol Wiiey Extrocls
O Broceoli {Culliver Saga) Forouis

Prired Ton Chromatography (P10 Cepwlfuged hot walur
exmeels of A-duy-old hrocesh {cuftivar Bagad speotts wete:
subjected to annfytical and preparative FIC on 2 revarie
phiase C1E Partis! OT8-2 HPLL eoluns In ACN/A, O (/L.
by vl with setrapctyirenmontum {10A) dromite ar the
counter-iop. Only theoe well-sepatated peaks wers dribeted:
pork A choted 5t 5.5 min. B ol 115 min. and C &t 13 rmin a2
a molnr ratlo {4800 of ca, 2.5 1.6:3.8 {mesliord iy UV
absorption a1 235 o), and they disappenred i the Juithal
cxirenis Weors first trested with Bighly perifed myrosinnse,
Peakr AL B, andd O contaned oo Hpaificast inducer schivity,
and cyclocomdensation sseey of myrotanse hydrolysates
showed Hinl only Poaks A and O peodocsd significant
quantities of jsothiocyanates. ropounling for bl the ndsioer
sctivity, Soo Zhang 1 al., Anef, Biockers 205 M0-107
{1992). Penk B was no! ludher charmetexizod. Peales A and
© wete cluted from BPLE as TOA salts but required
conversion 1o ammonium sadid for sueesssihl mnss
spestroscopy, NMR and bonseny. The pure pesk malerints
waere deed 30 o viotem ooatrifuge, redissolved iy aguesies
20 M MECL ad extmacted Sty chiarolom o remove
cxeesn TOA bramide. Tha ammonium mabes of ghusosloplitet
emrined I the squeous phase, which was then evaporaicd,

Wentification of Glucosinelnics, The amoaiony walts oF
Fenky A and O were chamelerized by iass speolrometiic
snd MR Lechaiques: () Bepalive lon Past Atom Bombasd-
st (FAB) on a Broglyseo! inatrix; this gave values of 430
{Peak A} anit 425 (Fesk O mion for thi; nepative faletalar
icns, snd {4 high reslution NMB. &5 shown la Fi. 1,
provided unequivoca] Mentfiotion of the simclare. Pexk A
i plucoraphanln {-methylstfingttyl ghecosinotate), i
Pk O i the closely reloted placouclh {4-methythiobaly]
ghucosinclate). Thote identifiections and pusity ars s
consistent with the Indecet poteneles: Peake A and €. after
myresingss hydolyrls hed potencies of 36160 and 4360
und e, voly. compared with reporied O valbes
of 8.2 piM (33,237 unitssmol} for sulforephane and 23 i
(2,000 undtfemol) for erucin. CD valees ast the copoenise-
tobs of & compound required fo double the QR specific
acHvity in Fepa dlcT munze hopaiea colls. Since theme tre
mir oihey glucorinolave peaks, and the aducer nctivity of
prak A sod C socount for the totl fnducer activity of the
cxmaets, i is thors¥ors Uhkcly that B iz enbtivas of beocoold,
thete afe no significant quatifiles of other inducere. B8, RO
indole or hydronyalkenyl glotosinpkales, Further, e iton
Inted eomyprands ars tharcfore substantiadly pure.

EXAMPLE

Comparicon OF Agueayt aod Organic Holvent
‘Feehalques For Bxtvachion of Teducer Potential

Fhasts were prevared by st sufscs sherltizing seeds of
Brassice plermces wirlely Batien (rocoolh) culthvar Snga.
with 70% cihmnel Tollowed by 13% sodium hypochiorhs
it K % nloonor. The seeds wore grewe ib serils phestle
comtainers ot & deasity of approximately 8 seedsfem® for T2
hours on 2 0.7% sgar Suppoit thal did pot contuin added
nutrdents. The covirpnroent wis cancfully oontrolied with
Broed epeetm Suorereent Lightiog, humidity. s lempora-
tre control {16 hodts Mpht. 250 Cf8 hours dak, 20V O

The phants were tepddly and pently ovliccted from the
seface of the agar fo minlmize glcoshnotatchytralysis by
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sxdogennis myrasiast reledred upon pliat woundiag, A
pertion of Ihe pinots was homogenived with $0 volumes of
the DMEFACTIDNSO solvent 2l 507 0., as described in
Example i. which dissolvey sently adf the nom-
Hgaoceiluiosie plant satesial. Altenpatively. the balk of the
hiovesiod pliets whs plunged fto 5 volames of beiling
whter for 3 moin to foactivare endogonods myrostaese sbd i
calvact piucosinolates and isotldoryanates. The ogled mix-
hare WS homogeized, coatrifuged, and the sopermant fuid
war stored at =20° .

Tnderosy polantiol of plint extracts, prepared by fie tho
methods desalbed above, wis deitrmined by the micotier
plate bivassay as deseribed above. Typical i nducer pltcotinis
in &n averags of § preparatiops were T02.000 {TAERIACHS
DMEC extraclsy ang 505000 (equeout exiracts) waislg
fresh wedght of srouts.

ptometrio quantitation of the ryclocendensation
prodict of e rescllon of isothiscypnates with 1.2
benzenedithicts war canied out ns descrford i Zhang ot al.
Arat, Biochers, 205 1060-107 (1952}, Ghrcosincinles were
rapidly comvered Lo sothiory anates after addition of miyro-
shaase, Abotst 6% of the total hot woter extraclabla material
jissolved solids) comsisted of glucotinoipter. Theee reitdis
demensiralc it {n) tsothiocyanate iovels 1 the csle plnnt
extacts are sxtrercly Jows () muyreshiase papidly comvenls
svundaby glicesinpinies o lothiceysnates: (2 hol waler
extmctian seleases over T of the inducor petivity cuirkid-
shia with & iple solvent minture pormditing secovery of
meast of e dologicnl aetivity in a peeparation thal ks zafe o
kuman consumption: and () over 95% of dhe Induting
petehthal i the fataot pleat i prosent & glucosinalites and
therefore oo olhet inditesss are peesent ih biologleally sig-
uificrot guamsttes.

EXAMPLE G

Drevelopmentd Regulation of Glucodadate
‘Prodoction

Proliminary capcriments in which fulg grows becool
{ewdtivar DeCico} was hrrvested a1 sequoatial Ui paints
Froh the same Soid indleated that on 2 freth welght basts.
inducer patesial deckined from the exy vogelative stafe
Wrogh comeeridal harvest, but sppeqted to docrease ot el
sarvest {onset of fowerlng), Thess dra suppestéd that
nduco potentsl might be highest ja eoidy, Subscqeat
shudies bave shows ihat when soods of § broceol] cufilvars
were surface sterllized and prows usder gnotoblotic
conditions. Phase 2 cozyme-Siducer potential war highest :n
sords nnd decloed pragreseheely {08 a frosh weight basis)
et time throughnut the first 14 days of seediing growih,

Expressed on 3 per plast basis, howover, aclivity
remnined constant over Vils perlod, supgesting s @ this
enrly etnge of growth thite was oo oo symtheds of plucosi-
nolater, However, whes the glweosinolate profifes of markel
stege broceeld hemsds and 3 odoy old sprobit (oabtivar
Emperor) wers compated, thive wes 2 profoond difference ln
the appament gleoosinolate compositons of these planls.

Speouts Were prepited by fird surfnos steriliping seeds of
Sirassicn oleraces vanuly fmfien (broccolly cultivar
funpazor with 4 | pioue eabuent in 205 cthanel, followed
by 15 min in L35 sodinm hypochiotiie with approximaely
G.001% Alconon detosgezt, Soeds wore grown in sl
piastic sontalners &t 3 dengity of approaimately 8 seedefon®
Tor F2 howrs on & 0.7% agor tepport that did pot confiin
dded mutdents. The snvizonment was carcfully controlied,
beond spectrum fuoccrcant Yghting. harddity and fenpere-
ruse control (16 Rours Bght, 257 €78 hours dnri, 20° €.
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Plants were epidly and gemtly coffectsd from the surfoe
of the ngar to minimlze ghicosinainichydeolysis by eudog-
crus myroslnnss Fecased upon plont woundleg. Sprouts
{approvimasiely 25 mg fod wisprouth. were genily hae.
wvented and immedintely and rapldly plunged into approni-
matcly 3 valunies of boftieg water fa opder b Lnset{vare
codopenous mytosinest s will as to eatract ghucosiaotales
and Jsotocyanates fromn the plamt Hsste, Woler wis
refurned 1o 2 boil and mabniained o 5 rolling boi for 3 mhs
The speaits were ten striacd from ihe Yoiled infusion (e
soupy aod the infuston wet stored 4t -70° C. il asgayed.

Market stipe hends weore obained by gemtinelng scods
of the sume stediof fn o greephouss B potting sofl rags-
plasting to e orgeleally managod fiedd in Goarett County.
3, nnad frarvostod AT market stage Misrds when: Bmmedintely
Tromen upan harvesh. fesssponicd 1o the Inborntiy b icc and
oxiracts wege preperod im an idegtlonl fhsidon to Moo
described zhove for sproats except thal appronimmtely 3
rin forel tste samples were nsed [or wripsctiom,

Induccr polontinl of plant extracts, pripared o described
ahove, war delerlned by (he micotts pintc bioassny
metbod as described in Example 1. Paired joi chrematog
saphy rovealod 1w major peaks, prodably gherabraseicin
and nreo-plieoteassicin. in extoacts of market fhps hoads
wih similne selection tmes 1o ghicobeagsicn (indole-d.
yimathyl glecosinoiste} and neo-glecobrassicly
{1-racthoxyindole-3-yhisethyl gucosinolate). Thiz obeerve-
o is consistend with pubtished roports on the glicosinclate
compuition of mature boeol planis. However, paized fon
clyomatography under the sme conditions of Identieally

cxttacts of 3-day-oid sprouts showed absencs of
glacobrrssicln o1 nec-glucobrassicio. Additlenalty. 5-day-
ol eprots of difforent brocenli cublivers produce dilfeeent
miixtires of plocosinctaton, Acoordingly. ghroosinglate pro-
duefon Is dovelopraentally regutaled,

EXAMFLE 10

Bvpluation of Asticarcinogenic Activithes of
Broceod Sorout Preparsion: In the Hugging Dmba
9,10 Plmethyl-1 2-Beazanihraccne) Muthmary
Tumer Modsl

Sprouty wore prepared by frst surfaoe sterillzing seeds of
Hrasticn clermoen variety feloa frroscoliy cuftiver Emga
with # | min meatment in 709 dnne), folicwed by 15 b
fn L3% sodlom hypochlonts with sppronmntety 0.001%
Adcopmy, detergenl. Secds Wt grown o sterile plotie
comainers 52 & denslty of Approwimately § seedsfom” Tor V2
howrs on 2 (7% agar supgert that &g not costain added
sotrients, The epvironent wos csrefully controlled with
broad spectram Buoresocnt Hghting. humidity sud Lepprra-
wre coatro! {16 howrs light, 25° €78 hours e 269 O,

The platls wRe mepidly snd peatly puffected from the
surfsce of the agar to izindze glucozlnalate hydrolysis by
radopenous myrosinase relensed upon plent woundieg. A
Larps quantity of spoows wiss harveshed by immedistely mmd
pidiy plunging futo mpproximately 3 volumer of bolling
WEILE ID orEET o inactivate cndogenous myrosinase. ot weki
a5 oxtrectiog giucosinodaics and iothlocyruates from the
plunt tlssue, Wabss wes relurnnd to s boll tnd mdetadned o
# Folting olk for 3 mmin, Sprouts weme Wen sirained [rom the
bolied infedlon (fen, soiup) and the infesan was iyophilized
nitd slored 55 6 &y poseder al <207 C. {derlgnated Prep Ak
Qher spronts. simifay prepared were exgrzcted with boil-
ing wiies, cooted to 257 O and wore smesded with a
quantity of ¥ day obt dalkob speouty oEuivalent bo kppoad-
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mately 0.5% of the orlpinal frosh weight of brocvoli sprouts.
Tiis raisture was bomoptnized Osiog 4 Ponkman Polytron
Homogenizer and fncubated 4t 37° C. for 2 hours (offowlhg
which ft was Attered Uwough a sintered gless Biten Iyo-
hitized o5 nbove mnd stoced as a defed powder 2t ~20° O
{desigented Feep B

QI fnduser aetlvity and inducer potenkisl of plasy
enteacts, prepared a5 desonbed sbove, wes delamined by
the ricrotiter plate bienssny method as gescribed above, The
Induction of QR activity in preparaiion A 32 largely due ba
plucosinolates; prodominantly giucocnphoain, which is the
plocosintiate of sulforaphaue, but il Al
contalns some plucoencin, whidh is the sulfide snalog of
glucomphaniy, The Inducticn QR activhy of proparstion B
i almost exclusively duc 19 Irothlosyanstes anising from
trestment of plocosinobnies with myrosinase.

Feranle Speagnn-Dowley rats rocpived & 35 daye of e
wire mademined: 4 suimals pec pladk cape. All snbinals
reocived B mp DMBA, by pavage f | rol soasme bk ol ge
S0 dnys. Sprost prepamtions (A or BY of vehldde contol
were gives by garage 5t 3, 2 & 1 day prior to DMBA,. onthe
day oF DNEBA (2 hr prior 1o the DMBA dise) wad on the diy
following DVEBA doskng. The vehicloused wos 56% Bl

phor GROYYS0S waler, Andrends wrire maintalned on 5 SETRi-
purified AR-76A Aot ad Hihium from e lme of receipt
uni terralnstion of the experlment (16T days of spe)
TABLE 4
ANTHZARCHOENIC ACTRITIS OF BROCCOLT RIROHT
JECTRACES B THILGWEA RAY
HEHLDER OF MULTRAICITY:
ANTMALS AT TOTAL WUMERR,
THEAT THEMT PECR OF TUMORE
GROVE WANT MEFIGN rRIMBLR FER RAY
L. DNRA ely 1w k2 S
TR
FRE- 334 maifioe 1# 1 135
PAR- {308 ]
AT wulfiomptuma
A By
(i
-
2lalcd
FRE- A4 mmpiioes w 1 055
PR (0ol
AN eatioraphene
) eqairy
B
i
Spuleed

The development of palpabile tumors was delmyed for ke
ratich 25 5 woeks by fhe adminintriion of sprout exiacts.
Rats trented with either Propamtion A or B had significantly
fevier tmors than the yarested control. and the muliphicity
of lomoss {femors por sl wes sigeiflesotly lover n the
animals soeciving Breperations A o 3,

EAMPLE §E

Metbollern and Clentanoe Of Glucesinolates in
Mumans

Two mle, aon-smoking voluntcors ages 35 snd 40 yews,
sxth in good health, wese pt on & low vogelshle diat in
widch mo groeh o yoow vepelnhles, of condiments
mustard, horsesndish, lomnoes of popayis
After 24 hours on rech 3 diet, alf urine was colfeded i 8 tr
aligiots, After 24 hours of basching data, sbjucts ingested

¥

]

35

L

3

2

100 mt of brocooli gprout soup {prépared as below) 0on-
Laiping 520 mol of glecosinelzies.

The speouts were preprecd by first sudface swwrilizing
ceads o Brakrios elergcea voridy fatisa {brocook) cubtivar
Sngn with a 1 mip weatmest In 705 cibanl, followed by 15
miz Io 1.3% sodivm hypodileshic with o, 0.001% Adconos
deterpent. Seeds ware growm i et Elnsli: oogteinees ¢
n density of approximatcly § sedetem”® for 12 hours oo 2
£.7% apar support that (id not contaln added pumlents. The
environment was carefully contolled with hroad spectrum
Rucrcscent Hghiing, homidiy ood sture oonwol {16
howrs light, 25% CJE Rows dak 20° 0 The planis were
opidly and peatly sollectad from the swwlace of the agar o
rinimlze ghucoslhotote hydmolysls by ehdogenous myrosi-
bage pelanted upon plant wonhdlng. A Lepe quantity of
sprouts was harvered by immu-:ﬂm%y ond rapidly plunged
into spproxtmnely 3 vilumes of boiling whicr 1y onlit to
longhivate enddgenous myrosisase a5 well 25 fo oxbadd
plcosinalntes and drothiciyonstes from dhe plont tipsne,
Witer was retuzncd to o ball and maimained af 2 riliing bod
for 3 win, Followlng the boillng stop. sjrouts were hosiog,
colzed ditoetly i thelr imfusion waler For 1 min uslap 2
Brinkwmnn Poiyiren Bomegonicer et e proprrtions wers
feowen 3t ~49% O, wotll use, :

Tndurer polentizl of phint extracts, propared a5 described
alrgve, was deterined by the miccolifer ploic bionssay
method of desoribed Bhove Tnducer polemind ds poardy afl
dur (o pucosinolulss; prodominnmly slucoraphania, which
i ihe glacosinoksle of sulfomphne, ut some gliecrusin
wiich fs tho mifde sontog of glubnraphasia was wlie
przsert. When comvated Lo Isothlocynentes by the addition
of purified myrosianse. Phse 2 ehzyme-fodicing patentizl
wis 100000 eaitsfmd and contnized 5.2 preol of Hothdocy-
anmdas pir o, s deteiincd by the cyclocondehszton
renction desoribed in Bxample 7. Thus, the sulijedts con-
sumed 5 total of 20 el of glucodadtales.

Coblectinn £f B howr urlbe samples was ontinusd for 20
sddifional 30 hows. Urinary caaetion of jsothiscyanms
conjugates (dithiccnrbamates) was mentiozed gsing the
wyclocondenoativn reaetion ke deseribed in Bxempie 7.

TABLE 5

EXCRETHIN O DITROCARIMMATIS Y YR SUTRTS
IRGESTING 596 METROMOLES ¢ GLUCDRINOL AT
wrererroreeme ERETRALTUD FROM SACQA WROOOURL e

SURILCT L BTECT

TIME CONTITION anH DRiarnrbanpie
Calnrtion Tiae gt 8 howie wine
{boums) eotiectlon
B bawldp 14 Fa
M beelme A (£
4 beseliee 17 id
W iEibow bl R 204
s -data
A Ik 8 Rt L] JEAn
pror-fhoen
A Al & bour 44 HTH
pos-Aose
5 Atk heer 42 A4
ok [
Tl {poniRehipss LifRLY wHE f1%]
wvitrge el
Tirml £p Tarconat of dhst: &.T% 12,2

Tho two rebjects studied metebolionlly copveried 8 sHEg-

were consemed, 55 nificant fraction of the ingosted glucerinekeies to the iratio.

cyaputes which were cotiveriod o cognate dithiocarbarniies
and measured in (he urine.
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EXAMPLE 12

Effects of Physlest Inerveotions 44 Sprou Growth
on Froduction of Inducens of Quinone Redsotas:

Sprabts wens propased by fest surface sterilising seeds of
Rophanzs sarivam (dalkon} by o | mitle reatnien with
¥ ethanod, Tollowed by o 15 min tenbment whh 1.3%
st hypechlorits with approxirestely GKH% Aleonoz
deterpent. Sesds were grown in steile platic coptainers af
& donsity of appronirestely § seedsfem for T days on adi%
sper tupport thpt dld not contain added suirlesls The
cavitonmet wip carefelly controlied with truad spectum
Buorescent liphting, hrmidty apd temperatane copteel {30
hours Bght 257 O/ kewrs dark. 200 )

Treated spewuts weze Imndintad whth gormicldnd UV Light
Cor .5 bir o tays 3 abd 6, Troated sprocts were only Tall the
brodght of the uotreaicd conteels, Planks were harvesind on
day 7 by rapidly and gently eeficcting the plants from the
surfaee of the agar to iodnimkzs glucoskhiate pdrplyss by
endoienous myrosinase telessed upon plamt wousding,
Sprouts wers harvested by Immediste and saphd pluaging
ine approviately 30 vohumes of DMEACIDMEO
(L) o mppeoadmately —F € fn onder o insctivat
eudogenous myrosinase as Well It 1o ot glacosinolotes
and fepthiveynuates. Sprovks wers Immedlately honiog-
c%hm with & geowod plnes motar and postle apd srored of
G

taduoer potentisl of plant exteacts, prepared s describod
shove, woe determained by Whe microtiter plate bioassy
method ny described thove. Indicer petestial of the
U¥orosted sprouls was ovey threr Hmes thal of untreatéed
conteols, Treatmont of spouts with ulteviokel Hgtt therefore
incrensed the Phase 2 eprymedodicer potontial of the phant
EiRgEL,

Although the forcgolog oofis to particuler preforred
erbodiments, It will be wndorstood tht the presest laven-
tion bz aot o Madted, 3t will eocur to those of ordinary kil
i the x4 it virtoue Mwdifcations mny bt furde lo the
dlpciored cmbodiments snd hat such modifciions arc
Intended 30 be within the soops of e presenl inventiog,
wiich Is defimed by the Followitg chsimns, All pobilontions
ad patent applicttions meetioped ln Bds specifleation ate
indicative of the Iovel of sEEL of Shose Bx the ot to which the
Inventon perlali.

All pubiications sod paient spplications are hereln icor
porsted by meferction to the sarb exbent as if ench freEividieal
publication of phient application wize speeifically apd indl-
vidually indicnted to It incarperated by reference in il
cothosty,

What ks cladmod is:

1. A mothod of prepaing 4 foed product ol I
glucominolates, comprising prmisating enieifizons soeds,
with the exeuption of cebbage, ess, mostard sod rodlsh
seotr, and harvesting sprosts prie o o 2-eal stage. to
form a Food product sompristng o plirality of spesuls,

2, The racthod secording 1o elalm 1, wheesin sald sprouts
comtadn now-doatic Jovels of indole ghucosinofates and thesr
Ureakdown products and poliropemic hydronybutemyl ghe-
cose Bsobntes,

A, The mothod scooeding to el L, wherein sald soods
ire 3 Brossicn aleracéa eottcted from the group of varetlos
consieting of aecphels, atboglaber, botrpils, cosieil,
gemwiifora, gongylodes, fallea, medulfosa, palmifolls,
rameory, sabaede, wobellics, and sefensty,

13

o

L

EH]

#i

55

2

4, The method according to claim 3. wheeeln said seeds
e Brassioe olemeea varicty imllee

E. The bacthod aecording to chaim 3. whescin mibd sesis
axe Brossica alerpcea vasicly hafrpdit

§. The mcthed necording 1o claim 5, whereln said so0ds
tre Brasrica eleracea voriety botryils subrvariely canffons.

7. A method of prepasing o fond product. compeiting
crmecling pheoosiholatet and jeoifocyanates from cruclici-
s sprowts, Wit the exception of cabluge, aess, musiand
#hd radieh speouts, haevested prioe Lo the 2-lenf siege. with
& som-toxic solvest, removing the extmcted sprosts from
said sobvont, wd Fecovering the exirscied glupocheolater sid
Isotifacy arptes,

8. A method of prepuing o Tomd product accdrding 19
Hnim T, whereln actlve myTosizase ohrye v mived Wit
sl crticiferons sproats. of rld extmactcd ghicot Bolaes and
isetilocynonies. of bolh seid crusiferous epeils or said
satrach

8. A metod of preparing 3 food proguct ich e
glircosinolstes. cormprising graminating aveiferous seeds
that produce fprouts baviog at keant 200,000 unite per pram
fresh welght of Phasc 2 cotymedpducing potentinl when
pestred afier 3-dnys of growih and which contaln non-
loxic tovols of [ndole glecosinedates nnd their breakdown
products and ghitogetic hydeonybutenyl ghicosinolales,
rad harvestinp sprodts gl 19 the 2-heall stoge fe form o
Saxd product comprising 3 plurality of sprouts,

10, The mcthod socording tn clain 9, wheren sald sceds
are & Arassion eferpeed sciected from the group of verfeties
consisting of acephele, atbaplabea, boleplly, coffela,
pemmifars, gongylodes, Uallca, medullons, potmlifelis,
rarmeoma, pabsnida, sabetilva, and selenla.

1. The meethod steording 1o clalin 10, wheselh said seeds
are Bristicn elepeeea vy dafioa,

12 The mcthiod terording o glabm 30, whercn maid soeds
are Brasslea slenzoea vasicly bobrylis,

13. The mothod aocording 1o chiim, 12, wheredn sl soats
wee Bression slernoca varhty Botrytiy subvariety caulfars,

B4 A mathod of propheig a food prodect, comprisiog
Inmodicing crucfprons rocds, wherein sald seeds poduce
sprouts having at osst 200,060 uaits per grem froch welght
of Phass 2 enzyme-inducing piicntial wien messied sRer
S-ddays of growth and non-torle Jovels of Indole glucosion-
iztes and thelr brenkdown prodects abd goitrogends
hydroxybuteny! glucosinoletes, into snother edible inpredl-
it .

15, A method of propanisg & Food prodiet comprising
extracting giuvesinotates And isothlocynnates with o sen-
toxlc solvanl kad leothioeyananies from crucilonos bonds,
sprouts, phants of plant prets whorein resds that produes spid
tprodts, plogt. of phat narts. have at least 200,000 urits pr
grem Trosh weight of Plase 7 snryme-inducing potontisl
whitn mnzsured after S-deys of growth and whercin said
seeddy, sproqls, plaats or Pzt parts have non-doxi; levels of
indole prucornolstes Tod thelr Wockdown products and
goltropenie Aydeonybenyl plucosinotater, sod fooOveTing
the extrocicd ghecosiaetates and Erothiooyanntes.

16. A ethod of preparing & fed grocued aecording 1o
cinim 15, Wiierein notive Myrosinate enzyme in mixed with
snid creciforony seedt. sproils of phanis; of sa0d oatracted
glucoshaotutes 2od Irotkiocyanaecs; of botd sold crueilseoos
seedly, sproits of plants ond sahf cxinact.
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REEXAMENATION CERTIFICATE AS A RESULT OF REEXAMINATION, IT BAS REEN
ISSUED UNDER 35 U.,5.C. 367 DETERMINED THAT:

. : The pateniabilily of claims 1-16 &5 confismed.
NO AMENDMENTS HAVE BEEN MADE 10 RABTRABINRY 9L Crm
THE PATANT ke e



