WD 2011/ 032502PCT/ CN2010/ 076988 1 A PLANT EXTRACT, COWVPCSI TI ONS CONTAI NI NG
SAMVE, A METHOD OF EXTRACTI ON AND USES THERECF. 5[ 0001] The present

i nvent i orwwoabatmsssoko a pl ant extract, compositions cont CWIONZ0BTRISS a

met hod of extraction and to the use of said extract. BACKGROUND [ 0002]

Mul berry | eaves have a long history of medicinal use in Asian countries, in
particular China. In recent years, phytochem sts have isolated a nunber of
i mno sugar 10constituents from mul berry | eaves, such as 1-deoxynojirimycin
(DNJ), f agAnmiRLANBNEXTRACT, hgOMPISITIONS C [CONTAINING! [SAME.SA 0 METHOD miofo

sugars ar egxTtrRAcTIoON AN OSES THEREORCChar i des, being nostly pol yhydr oxyl
heterocyclics with a 5 to 6-nenbered ring. The key difference between the

two lies in the hetero atons of the heterocycle. The forner contains
nitrogen atons (N) while the latter oxygen (0). 15[0003] It has been shown

that the i[0000] stgAprecoitshvehtienictatés @ pahistmayt, teapesticasitobiainitesdnie,
i nhibitory aﬁ]ti vity on a-gl ltjc‘%si dasg |..and |1, anmong which DNJ showed the
strongest ~ZeMagiof gxtragipp RRY 1ihg UsE O PYE € Clexperi ment s reveal ed that DNJ

acted on | an knhi biting the maturing process of TYR, which resulted
in the regge‘&’%‘%é&qhel anin production. (Genji |nokawa, Analysis of

Car bohyd ti E ti for 20Mel TYRs, of .Cult d
Vel omant  l908T CREbei Teaes e £ lona sy SR PHBRELT B Asfhocdbary e
| nhi biti OEpar?]Ttlﬂar:J@‘thmgipl r@engmstdhgmbhmisthﬂ:r]avaﬁidlﬁgd’a nleder oﬂﬁﬁéhik))s@gr 49:; Ju
Y un ol,, e Sun wa uno. 1. - Seop . Chang,
Eonagcld’ cton et th Btloery FaRs Rl R dknos SR H B R e 2072 by
pH sensi ti thyi-DNSO'ﬁf&SCHGMiQaIHW&OFM&LNW&QJQ?& arécs;mi{aaalto bt ﬁosge_ti c y
S , 2008, 59:139-150.) 2500 The, i nventars e present ,invention
o Teq o ol pEsby e A SR D 2 B1E SPBERBe e RS Cuger
i(t r?(r:]t | (gﬁgmgﬁ?dnbypéMenﬂmt%tlilegin the(thletvﬂytnjrﬂgdfgfy@hétggcﬁgﬂ@.,ﬂ}ehformer

me - and.. f agoni ne),. fr rry |leayes as described in the
ext rac%/s ofoTft@as B¥r8§%%?tomé‘5wvﬁﬁ%l%d§§eé§&%e%@e potent inhibitory activity

| i I Il th t ! hem I, DNJ. Thi di ek

o <3 ESSIABS, 4 R8st i P T AP E
ahgl lu_C(lzs: deermclid in}{aibﬁodqucg):/itymri @gmbosi%mueemdalt ?gmeg uﬂidBI‘{D]NJ $Htﬁvetl§i_t1yerteﬁuci ng
the likelihood of possi adver se . drug reaction an n e
(e shed phDaes! adiPRy FRb e s aSudin e el Rl e L DNIRSL T ¢ he

mul berry emietanotyte atildegcthe beduring droeespoé ¥Rt whick eddulted jn the reduction ofver t han

that of obtajning the pure cheni cal t ost , 0 reat.in .

yoer < pi oAt ko e PSR ALPWaia R CaEB wdle Fop @ikt Easentipygor

2011/ 03250ReENOGMZB 0N TYEI8B CaIt{ed 04 lighimtdvelaasme CelissbyaDiffe@ndiainaceut i cal s

made from sugh, ext ts have huge vant ages.i n effj.ca f et d cost

Tver t hoseCamangd aleib R eininAen TSR R Retopl B H el Yo i o i s

gi ven bel 095(1539-49; Ju Young Park, hyunjung Choi, Jae Sung hwang, Junoh Kim, Ih-Seop Chang,
Enhanced depigmenting effects of N-glycosylation inhibitors delivered by pH-sensitive

liposomes into HM3KO melanoma cells, Journal of Cosmetic Science, 2008, 59:139-150.)

25 [0004] The inventors of the present invention carried out sets of enzyme experiments
and found that the total imino sugar extract (as measured by the content of 1
deoxynojirimycin (DNJ), N-methyl-DNJ, and fagomine) from mulberry leaves as described
in the extracts of the present invention possessed more potent inhibitory activity on a-
glucosidase | and Il than the pure chemical DNJ. This discovery makes it possible to use

30  such mulberry extracts to achieve inhibition of a-glucosidase | and Il with lower
concentrations of DNJ, thereby reducing the likelihood of possible adverse drug reaction
(ADR) and making the finished product safer to use. In addition, since the cost of
producing the mulberry extract, as described in the present invention, is much lower than
that of obtaining the pure chemical DNJ, the cost of treating hyper-pigmentation related

35 ailments could be greatly reduced.



HO 10Structure of 1-deoxyjirimycin (DNJ) [0006] In the past, there have
been a nunber of researchers in China or abroad who have tried to

commer ci avD=e1m3kiverry extracts in the beauty product nmecCiraN2dwro7ed88t eni ng
and spot-reduction. However, by conparis®dn, the present extract has quite
different characteristics and offers a nunber of advantages. 15[ 0007]

Chi nese pal00056] ZD&ElE&eSﬂétkés@hS@hameatlmma% fromrsuoh eptlr@m hmetmuyet s for

t he treatnent f skin.pi tati iS C 0S at i of
hree mai oot ShOTEAGLRAPG oo st et hord ofmAR RS e At s Bhue.
an ext r act thierstroctareaoftvehicH istghendeiows Scutel l aria and derivatives of
salicylic acid. The Mrus extract of that invention was obtained from

mul berry root, which contained mainly kuwanone and there were no 20cl ear
specification of the extract. [0008] US patent application No. 347884

di scl os®s the use of an extract fromthe branches of nulberry tree for the
sane cosnetic purposes, with the active constituents in the extracts being
oxyresvertrol and nul berrosi de. Conpared with these two inventions, the
present invention has the follow ng advahtages and features: 251. Raw

mat eri al advantage. The raw materi al, ry |l eaves, used in present
invention, is easier to regenerate, and ers a nore sustainable resource
than roots and branches. It al so offequa el atively | ower cost than the
two inventions nentioned above. 2. DifferéH mechanisnms of action. In the
two inventions nentioned above, the 30activity was achi eved through
conpetitive inhibition on TYR In the present invention, the nechani sm of
actionlds Bouctewdd-deoayipmyg¢indPNdh of mel ani n through inhibiting
a-glucosidase, resulting in less mature (and | ess/ inactive) TYR WO
2011/ 0325060068} ORzibe pAT7HeBShae been B funthes A regearchers i Chivper ebroapwhohe
above mentapagop R &klfiercldls f tuevrg RirbAEirPhEDURY Brotubliflnd BY ARMASy © O-
kuwanones, I phenyl en0| . oxyresvera errosi In
cont rast t frd spatirgduchen. fitavsives becomlnerlmﬁmrewwéntmcéha%\ﬂ@tq #iferents ugar S,
and di ff er gnir REARRE 8hd BRedBLARMR BF SaiiRle¥ed to Sisol ate an extract ri ch

in these imno sugars. 4. Unique preparation process. The process is

desi gned t fboﬁaﬁurc%ur%%'pﬁlé'ﬁl 2%@9’1@@‘89@%@&0&&% 8Ghbdidn Hak éﬂFa%t@fQF'the
purification to i nprove eggu: hysi cal properties of the extract,
meki ng it testenestefiskisy régm@ntstpm hjigy Com@@se@'ﬁ@pﬂo@b"&y%\@f ihéegpmaiduct s.

10[ 0009] M?.b?éaﬁé?mté Pahfy dme%&rabf@&ﬁ TpPa'ﬁEs éfacﬁé Qéndsw%kejr{%ﬂﬂaﬁgfr&ﬁ%la?@ Gur of

human ski n. I's _biosynthesized in the nelanosone of nelanocytes at the

base | ayerthﬁfgenH@SéWeiﬂ@farﬁ%i dmﬁatéfleswésai’&v"cp?% Toedderearxtsash af habiRvenienani n
protects tf{gs skiaMmehifem MMIb'eh? ot \Dﬂnb'r'i ¥ontYHEM ik d;ﬁkﬁv&br%)ﬁ@*ah@%e?e OREARO! i sm

is disturbed by external ors, hornone disorders, senile processes,

etc., the ﬁ'ﬁ%ﬁﬂeﬁ'f'%t'oﬂfé”@p‘?ﬂ@f?hl s base layer will increase and the col our
of the 15skin will darken. This in turn will result in pignentation

ai | ment s ol008Bk eHS @atestiaprligatiqn e ld4e 8¢ Hisg'aseraihe e ichan Bxirast EgMdhey, senile

pl aque andbﬁﬁhﬁﬂﬂﬁ%nnﬁﬁﬁHﬂ%ﬂbrﬂ@%ﬁﬁmﬂ&%n@thQ@bs&yﬁﬁﬁﬁh@&dh@%ﬁﬁ%ﬁ&9m§ﬁ'OUS
peopl e who are |onging for whiter skin and thus there is a demand for skin

| i ght eni ngthevixiraelaiPaiGI UresyrstrokandueyRgresidam COmpre L Wihiese Vo Nwentos| n
brief, theypi 1@@@}\& mémﬁ;nq{asnﬁéﬁmbwmg%bmgéestmf&@thré%w ng steps [0011]

Tyrosinase (TY a type of glycoprotein containing ionic copper, and is

the keys enzyne ﬁmawmtbﬁa%tah&glesmé raiBa Bl nlulbebdtiddwss 8Fsddh® pfedaft | on
to transformtyrosine to dopa and dopaqui none. TYR i$ considered an

i mport ant t ar gelVeiony @dﬁ‘éieﬁﬁ) EPgEACaIbAffers a more sustainable resource than
roots and branches. It also offers a relatively lower cost than the two inventions

mentioned above.

2. Different mechanisms of action. In the two inventions mentioned above, the
30 activity was achieved through competitive inhibition on TYR. In the present
invention, the mechanism of action is to reduce the production of melanin through

inhibiting a-glucosidase, resulting in less mature (and less/ inactive) TYR.



25and is used frequently in the research area for products with the
function of whitening skin and reducing spots. WO

2011/ 032500RaTi/032010/ 076988 4 [0012] Currently the mnai RCREN20f0/076988€et | ng
TYRis to inhibit its formation and activ¥ity to reduce the production of
mel anin. Current products containing TYR inhibitors include 1, 4-

di hydr oxybenzeng. mlmdarrﬂqm'tm@plhc@mk irt medabbi/e/ateht!@md demérits; tlae:iactivand its
derivatives, and.ar dr i

Gor | vat | ves ar oPiies e B Fvboeie co KyEgOTe SORNERED Pafdfs i at o
mel anocyt es andoWﬂGﬁVecey(bI(ﬁndxmllIberrd%lidmlsomgﬁ)dtruﬂeh@ad:twb&ﬂnwpl‘eb oéteqsesent t O

| i ght coul d cause 8 %ltinous @a sqt)@ts.t Th%/ ar e the(rjefor anned in
ski ncare produc'tn¥en %]m'%jt' rﬁcﬁm& ! er%rR}e% rafingm trt?a NMES ¥t Pects in
reduci |y pi gnenisokafeodrsettlacotighin IReseamato sugasopper ions to | ower the
activity of TYR However, long termuse of kojic acid could cause
cytotoxicity redlnigng prepahiion graeeasethe pirapeers;esdemgrmﬂbcelmeur& cqbenmrrst rat ed
that kojic acid goul.d cause liver %ner tsu aﬁlb:zavva Tashi, 0

Jun-ichi Onose, REREPHOURGZCIMPIg® t'8§|¥\’ PITRGYE &g H® suke
| zum and NasaOprhjtsroetseropErmbanttemtra@Imhtepgtttmxaeswmmmetm wselyin,Koj i ¢ Aci d

in Rat Two- St age els af 5Itn|t|at|on wth

N bi s(2- hydroxy%)ta(ﬂ'béj?)cﬁsme H% or N-diethyl ni t rosam ne. Toxi col ogi cal

Sci enc 2 1 1 43- 01 r.b [ nj,ng and
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Cranst or m PR oS s A R IR SR R o S R RER e
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Bl ock Dwek RA. a-d ucosidase inhibitors as potential broad based
anti-viral agents, FEBS Letters, 1998, 430( 1) 17- 22) [0018]It is believed
t hat when prgtucosidage t+—andtt+—aretnhibitegh—the nodificationofgth
sugar chailn of the gl ycoprotein isretarded riesulting in_no roduct on| of

mature TYR. I mfaton ey PR the
reduced inf pt i G 35(HTOYy T
rever si bl ef¢ nhibi t| on of TYR acti \Hoty
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o HO o o
Melanin D m - m - m
N
N N N OH
o H HO H HO

indole-5,6-quinone 5,6-dihydroxyindole Dopachrome

[0011] Tyrosinase (TYR), a type of glycoprotein containing ionic copper, and is the key

enzyme for the biosynthesis of melanin. It catalyses the reaction to transform tyrosine to

dopa and dopaquinone. TYR is considered an important target for reducing pigmentation
25 andis used frequently in the research area for products with the function of whitening skin

and reducing spots.



WO 2011/ 032502PCT/ CN2010/ 076988 5 gl ucosi dase inhibitors in human nel anoma
cells, The Journal of Investigative dermatol ogy, 1992, 98(4):481-487.)

[ 0019] Thwoeborems2soezt woul d be a highly feasible approackCreNetiresshe
production of nmelanin and in turn the sk#n pignentation by inhibiting
a-glucosidase | and Il to mnimze 5the formation of mature TYR, as

il lustrateon] FCarrertlyvihé nialr&m))msf thfyetipy OpRIe inkibinanfosmatidn aat acinity

i nhi bition_ of ani n ssentia nodi fi.cat I 0S

cat alysed Bust BieEedidT bl RBeRn, FRRFR Aty P YRICTale FRLERT g 1 »
i nactive tylh@d?rbmﬂmezérw(miadnoqumodé) doRllitsd e BUANVER K ofk-aditHan DitSCeMBItRES, [66020] | n
accordance ngf h the present inventions there is provided a plant extract,
obt ai ned f PSH Nor us pl ant Ieaves whi ch has an IC 50 vaI ue to inhibit
agluc t|on of s. t.han 90

1590& e 0
B ot or ol yieDiEl i 1 RURERONELLGR Al s IR st 289 of it 982 g of,
concent rat TYR, thBphisbasmutatameladopgdésrindstcbwroytetoxitye Pesladgeyd Use @oufed Gthpg/ i
and nore preferaq t|| 9- 40 P [ .OOZZL%%QeTI C 50 an be bdete m ned as
2ot out i nomoBLR ARt pulo s PReelors RO ah et ey Al RHUBLERAE Tty
over pure sidodaad prbdDiNS. |s considered to be due to the activity of the other

imno sugars present in the extract. Preferably the extract 20conpri ses
5-40% (W wjoot 4} aIKojicrriqid)isyagfaa’tsblaandrbasgoaﬂemctsjuaeﬂljdr@pigreeml%lp&sahmugh LC

M5 (I d.ch Th
et udl 1 SRR Pr T R e SRR Ko BRE ek ™ RO6Z Mo o
pr ef er abl ycd;dkdacm)eter@tcﬂomlﬂylreMn@rm skin 81+s:b@%s( \Aﬁpvz)neselresdeardmlermdem@mtratednnr e

Cont roi 11 1o fio bR GRE lehud 2hfer PPl 8RR, Tl iy Do SEF LGS,

controlling RAract arrs
becones pobskatbdldda, Técbrbél'(atmweliwmiosmrfwﬂsumba, ISeisu ket Iyuroif artdHdagaodditose. t hus

i di t Tet i.G . t f t of th
O auct |t GO RSB SRR aR i BT oy RIEAGS iPRe\ PIFSRRE MBI ! 1 no
sugar s15l, 4initiatlemwith N- Hs(Zrhyldrm(yb)oaylaxbﬁrmﬁalrmme 0Djethylnitrosamine. Tox:cologlcal

2-0-a-D ga%g&%%y%@ %aﬂl)é ) 8J( GAL-DNJ) and calystegin B. 30[0027] The

presence o 1ycogen phosphoryl ase inhibitor, my be of

significan j t

Stam 1 2nfheb AREUFISSAEHBAE 4 Dl S1d S HBEE SIEL P IUAILS)

2011/ 03250MPRCTiHENIOdS bOi6sgaghdy light- sensmve and as a result, large amounts of sun
protection agents are required to be added to the finished product, which increases the

20  burden to the skin and thus accelerates its senile process.

[0016] The above shortcomings restrict the application of existing products in the market

of beauty products for whitening skin and reducing spots.

[0017] TYR s a protein with a sugar chain (glycoprotein). Modern research in
biochemistry has revealed that in the process of its production (and maturity) the original
25  sugar chain must undergo a series of modifications in order to transform the newly
produced TYR into mature TYR which has the normal biological functions. a-Glucosidase |
and Il are the key enzymes in this process. a-Glucosidase | is mainly responsible for
“cleaving” the glucose moiety with a-1,2 linkage at the far end of the sugar chain while o-
Glucosidase Il will, in two steps, cleave the remaining two glucose moieties, linked by an
30 0-1,3 connection. (Mehta A, Zitzmann N, Rudd PM, Block TM, Dwek RA. a-Glucosidase
inhibitors as potential broad based anti-viral agents, FEBS Letters, 1998, 430(1):17-22).

[0018] Itis believed that when a-glucosidase | and Il are inhibited, the modification of the
sugar chain of the glycoprotein is retarded resulting in no production of mature TYR. With
‘immature TYR” the production of melanin is consequently reduced in proportion.

35  (Hiroyuki Takahashi, Peter G. Parsons, Rapid and reversible inhibition of TYR activity by



[0028] In addition to the imno sugars the extract preferably conprises
20-70% (ww) total am no acids. [0029] More preferably the extract contains
from 30- 68@020w/0aps02ot al am no aci ds, nore preferably stiPCI/CAN0BITEE W)
total am no acids. 5[0030] The am no acibls present in the extract include 8
essential am no acids which human body is incapable of producing and

i ncl ude arglh&'bs’t!hsehrﬁulﬁiidﬂ@m Huyrsenneelanemplaeiny | Bl duneal \whinyBstRiadve d€rmntatstoqy,
secretion of insulin it is well known, am no acids are essential for
mai nt ai ni ngP$RoR8HNAE1 éﬁa)el asticity of the skin. Amino acid deficiency will
weaken the_ skin netabolismand accel erate the skin senile process. T(Marty

J. P, NWFI0ART 1 hheseior. Hivsyd be a bighhngasileraparozch dnredupm hedogstion o
Der mat ol oginglRin &8 N%ﬂﬂrtl%)él@rﬁ]bi@me%%gn b Mkt o §mcé§aaslaa@nh Il tdh@nid act

of the garesent invention will thus also function to help naintain skin

heal t h.> [ o FPrmatien ok fpkte TYR. ap duptRiehtn e ‘}‘é’hGBtSB?‘?ﬁ%H‘efﬁr%?ﬁsﬁﬂI”b‘?&P?Q'sm

| eaves of ghgstibarar! .mm@@ﬁﬁ@an.ggwﬁe&@re&e@ﬂﬂ rh&difhi6s bEGrdsirate ledalyddar us
alba L. b. Mrus alba var., multicaulis Morus nigra and d. Morus

austral i s PopaluPeidass, 'SFHB'bIt‘?H/EYﬂh@r'\éorH? et‘tﬁ%ctﬂ?sé'g@ﬁt'” INAGBRtYORINESE ri ed out
chem cal ap@ahygds of the 20chem cal constituents of the | eaves of common
Morus plants and found that the | eaves of the above-nentioned species all
contained rel atively higher imno sugar content than other species and the
| eaves of M al ba had the highest content of imno sugars. [0033] More

pr ef er apl YBRIEF SUMMARY@F THEMISOLOSERE andardi sed with reference to DNJ
which is present in an anount of from 1-20% (ww) of (DNJ) cal culated on

t Pe( gﬁUSI) S p)l‘0201|1e| nZiceidahcemritig) thie mé?dnhﬁhv@%ﬂdnéftlﬁere r@ﬂﬁr@viﬂ?@bﬁﬁa’ﬂﬁ bytratt,10% ( w w)
o] cal cu e Sis o tetot : n ext

Gependi ng_GHETRG oM HRas@ EovEr S s Buap B5U810 i o GuFoieat baton « he
basi s of tmobﬁtralonkughtth@fgan@nﬂe_xtract or 1-3% (ww of (DNJ) calcul ated
on the basis of the total weight of the extract. DNJ is also the

pr edoni nanfooRh] ghesdraply eledpiaghaisraniC 55 ugad tpinkibi atglucdkitiase exttd earicentratione

el udthg: 1P 63 8P G e HEIBEO) o 6 paint Sad it prtgray St S0
easily sol pght in water, WD 2011/ 032502PCT/ CN2010/ 076988 7

[0022] The IC so can be determined as set out in Experiment 1.

[0023] The improvement in the extracts activity over pure isolated DNJ is considered to
be due to the activity of the other imino sugars present in the extract. Preferably the extract

20  comprises 5-40% (w/w) total imino sugars as measured by quantitative HPLC and/or LC-
MS (liquid chromatography/mass spectrometry). The measured imino sugars include 1

deoxynojirimycin (DNJ), N-methyl-DNJ, and fagomine.

[0024] More preferably the extract will comprise 8-30% (w/w) total imino sugars, more

preferably still 15-20% (w/w) total imino sugars.

25 [0025] By accurately controlling the content of the characteristic chemical constituents, it
becomes possible to effectively control the quality of the product thus providing certain

assurance as to the cosmetic or therapeutic effect of the product.
[0026] Most preferably the extract will further comprise the imino sugars 1,4-dideoxy-1,4-
imino-D-arabinitol (DAB), 2-O-a-D-galactopyranosyl-DNJ (GAL-DNJ) and calystegin B.

30 [0027] The presence of DAB, which is a glycogen phosphorylase inhibitor, may be of
significance in the extracts use in controlling sugar metabolism which application

constitutes a further aspect of the invention.



its pH- it has a pH value of between 5.5 - 6.5 in a 1% water solution, and
it's UV spectrum- it shows a maxi num absorption at 218nm and 263nm [ 0034]
The extr aw0 20my03R®2pr oduced usi ng a novel extraction an@CpuN2hionascisen
process conprising three basic steps whié&h process constitutes a further
aspect of the invention. 5[0035] In accordance with a second aspect of the
present i npeas] oim ddaiioa td thepming slgdrsathaekinad pfederaply @doprisegs 2017@%t(waet , from
Mor us pl anéﬂtlleavesél .(i/ni ch has an I C 50 value to inhibit a-glucosidase | at
a concent r 3t9 6" ?1'S%s than 90 pg/m conprising the steps of: a.
Conducti ng ter or alcohplic.extraction s £ r f material;

b Conduct 1988 @RieCRRLAPo S Pl Eitsr Ty oERoet Ol LER el 4 o

aci di ¢ 10cptefavable xtihé0r§@% (@i )rtptalasimoragidsi t h wat er, and eluting with an
ammoni a sol ution, collecting the eluent, and renoving the amoni a

t her ef rom [0030Bubjeaminogctdseredenéint the extralt inthudeldr essab tix aanpioyadids wigicla

macr opor ou i resi . i urion:. and.

0 Conoent Pt BO8L 5 MkebaRe By nEALL G shf el B At nélind Miine A o1 ant

| eaves wer pheny&malive \ehiclapcbrmuel éhel seiccetioo af Beulpoiddtris avetl kaowrt, laeniex icids bileon
step is conduct. with 5-18 folds _of D-40% low nol ecul ar .wei ght al cohol per
Sher quant | oot ot aielind maRh i aft eBs Sl ey MR, ARHAG R B An i

b. the col waakdnsthavakih@aktawdlibmland dcotldsatethevekinesendd ptdees< dMartynJ vt NVE amid

t he 20pash_di r he colum..i s €l d with 2-8.fol ds,,of. 0.,2-.1.

bmron 3 ar SrSapaE st o ipofig biRlark 4§t Beraliidhiy &) dvertds D2

fol ds of t h29(¢v&it ape3 1l 3@. hdheaknast o dre gresemt irvadtidnhweill dluseatdo foottionddbddipwi t h a

pH val ue o . n and 11.0, c. the colum is eluted
with a vol &ﬁ@%r'éwtgﬁg%%@]v\een t he solution and col um of 25between 20:1 to

5:1, and d [ IS I 80
ot ove [ 0005 TE TIPS e bR A SRS B B T e
extract of Moresenavgenus dores andsietselpateddeinow. [ 0038] Extraction (Step 1): The
pl ant | eaves were oven dried and made into a coarse 30powder. Extract the
powder15n t h 5- 18 faol Merusfaltene. quantity of the raw material (ww of 0- 40%
| ow nol ecul ar wei ght al cohol for 1-5 tines, preferably with 10-13 fol ds of
the quantity of tte Mawsmdbayaramultigauls Lof 20- 30% | ow nol ecul ar wei ght
al cohol and nore preferably with WD 2011/ 032502PCT/ CN2010/ 076988 8 11
fol ds of the quantd t§oots nigve andw material (ww) of 25% | ow nol ecul ar wei ght
al cohol, to obtain the liquid extract. [0039] Purification 1 (Step 2):
Col utm chr omat ogr &bh#fous australiceif-oni ¢ exchange resin: After filtration of
the liquid extract obtained in step (1), the solution is put through a
col umm 5f i [0088] wi hehingeripiseih ¢heapresent invepligheairiedgutrchemioal analyfds efdheinm wit h
1-2 T ohdls, oIS cBREtHuehtS of tRE Bves of common Morus plants and found that the leaves of

the above-mentioned species all contained relatively higher imino sugar content than other

species and the leaves of M. alba had the highest content of imino sugars.

[0033] More preferably the imino sugar content is standardised with reference to DNJ
which is present in an amount of from 1-20% (w/w) of (DNJ) calculated on the basis of the
25  total weight of the extract, more preferably 2-10% (w/w) of (DNJ) calculated on the basis of
the total weight of the extract and, depending on the intended use, either 4-6% (w/w) of
(DNJ) calculated on the basis of the total weight of the extract or 1-3% (w/w) of (DNJ)
calculated on the basis of the total weight of the extract. DNJ is also the predominant

(highest yielding) imino sugar present.

30 The extract of the invention differs from current Mulberry extracts in a number of ways

including:
e it's colour - itis pale yellow,

e it's solubility — it is easily soluble in water,



of the colum volunme of water, and discard the eluent. Further elute the
colum with 2-8 folds of the colum volune of 0.2-1. 0N anmoni a wat er

sol uti on,wpnrefiesaiwky 5 fol ds, 0.7N anmoni a wat er sol uti @aT/cr20t/0a6088! uti on
rate of 1-3 folds of the volune of the cdl um per hour, preferably 1.5
folds per hour. Collect the eluent wwth pH val ues of between 9.0 and

1011. 0. [004Q] rpHEiteatiapH (dtepf Biweddd 8MB. 5 inrDMatvagsradaitiot saig

macr opor ous absorption resin: Renove ammonia fromthe eluent in step (2)
and adj ust ta pitds TV SPectrime itsshlowkiaahatifumusofgien @02 18nm hhd beshmyvi th a

macr opor ous absorption resin. The volune ratio between the solution and

col um shopdodapeTRDextrdcOmay be ppsckiced abihy atovdl dxtradibnlarainslrifedtdnpredess abl y
15 13:1. Concentraﬁ]e the.cql | ected fluid ruE ]Ehrofuﬂg t he col % and. dry the
concent r at EOTRIFHIHEHINTES RATIGSIeRR W) Pogesc Pty asd WUGH 2sPRESH ¥R t o
obtain the act of the present inventiqn. [0041] Based on the aforesaid
ext ractd onlWabho asborchate P S SPrrdBspRct S e iPeelinge i AT BPCOMSE Tnoul d
be strai ghinetHodifor grbéydingpdrecetiedct, WiohhMoousiptdre Idavas) whicahdxoan kD 0 Walue to

20pr ef er ab) ano| or a%tl hanol , The exé action is reflux extracted

et h ] [ |
For 13 hothi EgRERase) 252 SSTgn Fatolrel s a P P Py pB g eteritad)
Af t filtrati f the li.quid t t  obtained i furth
Teacures can be adapPRRHTN BMAUE draren P PE s tef BRI HE oacti vi ty

of the extract andg dgecolourize the gftrapt. Ehos%.nfasures inclqde al%ohol
precipitation, fl&ectPEHCUp éc?PEB‘i”}”a? "Ratogiarny BHTENT S8R SR NE 5P e
renovalo of proteins, cit@nrexoisargedegn] washigheith Water, ahdelying eiithianstne@soan be
renoved by either centrifu?e" or. f{' | trat Lion.d The .Frﬁ]ferred . :t:rii f{'{ca_ti on

met hod herein is al cEH8{%p %ceuc{&ri‘% ek A CEROYTY TG FETOUB LRt e t he
infusion to 1/4 of t ori.ai pal  vol ume 1-3.f ol of 95% et hanol, stir
for hart an nour dhd TR0 PRyt BB BREubidiial oty Bl LeCoBRE8S: / i n
for 15 min. Keep thealssgpstionatsintcdlectinguhé¢ balutigpoiend i cati on. 30[ 0043] Based
on the extraction nethod described herein, the total volune of the liquid
extract at step (2) €hoedntratieg 2rRdryingltidssextfact.he cati oni ¢ exchange resin
colum, preferably 10-15 folds and nore preferably 13 folds. WO

2011/ 0825000068) CR20ohIQ TE0@8ntded @0 46jre T drigdoarg madalint amrseopivader esd n used
herein can be selected fromthe follow ng types: 001X7 (#732), Anberlite

| R-120, Dowex- 50, a.ewks extrattl®) stgpdd ¢andpeted avith B+ 8 toidsSK040% tayy malecan01 X7
(732) as the nost pr i i r r to
concentrate the acti @é@é{)ﬁg?rﬁy g%’ﬁ[ﬁ g qg%rgﬁf%f/\@é A@%@%ﬁlagl‘[lg&?&](&&% %%dg t he

el ution of the cati orepeaiedamde Srtiesdsn col utm usi ng ammoni a water, the pH

value of the eluent increased gradually. Biological and chem cal analysis
of the eluent reveéal the aohan isheasbehwih l-Zofoldsroh wetes 96 thei cohinpHv@ume asi dveed

the highest activi tyw@%}ﬁdi@@é‘rﬂ@d,%ﬁ Xol&rhﬂ%seelﬁ{ea%ih%&&éé@edgf-‘ﬂiber&m%

col l ected. [0047] Bas on the extraction nethod descri el n, ?ﬁe fl ow
rate at step (3) showhigr sodtonmofghe odldmn vpluefee phin gluftorf witelef, 1-affoldhef thel une

of the colum per howum;[fgjf&e%ﬁ%r?ﬁert%%r,%ﬁitﬁ@‘gﬁg ecg%)&é@ﬁ/itﬁfa\.p@\l/acﬂk%gﬂm

inmpurities by the nacroporous resin ensuring go our | sati on.

Four types of nacropbetvasn Pédsands!icn be sel ected for the aforesaid col um
chromat ogr aphy: AB-8, HP20, S-8 and YWDOBF4. After process conparison and
15val i dation, it wasthemghdnn isiutedyithaSoBins ratie belveen éherzadttioneandl aolummnzeft i on
resul ty@and thus Type,guBeh 96110158 Lhg Preferred macroporous resin material.
[ 0049] The mul berry Fea Cextract obtained accor di ng to the above process

has a maxi num absqf PieQlicB@Radtis hReRn HRASE bl FoRMmeanto kevpal e vel | ow

in colour, which
[0037] Fuller details of the extraction process to obtain the extract of the invention are set

out below:

[0038] Extraction (Step 1): The plant leaves were oven dried and made into a coarse
30 powder. Extract the powder with 5-18 folds of the quantity of the raw material (w/w) of 0-
40% low molecular weight alcohol for 1-5 times, preferably with 10-13 folds of the quantity

of the raw material (w/w) of 20-30% low molecular weight alcohol and more preferably with



i s distinguishable fromthat of other nulberry | eaf extracts currently
avail abl e on the market. 20Most nul berry | eaf extracts used in beauty
product s wo 2bh@3pme ket have deeper colour, i.e. either yerlazowmo7asewni sh
yellow, resulting in coloured finished p8oducts, which is not considered as
an ideal appearance. [0050] The extract described in the present invention
is easily sofddd & thenquaaittier ofaimel ravhimatepiaiowitlest 2505 loehbleculd Wéiglst adcohah do
absorption Otf' tFe acil ve |ngred| ents on the targeted area. 25The rmnul berry
extracts cOPPEAPF IIYLEYY beauty whitening products cont al ned fIavonor ds

k h d
o ey s oarfi0aer ) paRfictioh 't Mep D1EN A SotdaftngrBily NSRS e P bangs resiny
W th aver afterdilttdtioniobtHel liqyid eMiactobtaingd actece ), rtbqsolu’ﬂxm it Ipat theigbfa dohwnn

I I |.cohal I t d
on e ki TEodgngbai et EePRierén aahidte oo limpliSr- 288 P B ll °a
pH val ue o0b6f tbe bel6mb violunge dPwatat, @nd siskarditbe eluéht. Susharghité yheamludnme wiihi2i 8

close to t pH.,of the sebum f.i t he surf t he sKki i ch.i

2556 o vinT e SEPMRL Bk OR el ek Sofibiah eIl Pk s on

t o t he ski amomumedatbysdlltnawith e ettios taté o H3Jolds of Iheweﬁrmaeofrtle@lu@erdn per

[ 0052] The_extra res nventi on efo ed for J'se as a
b5 phat maceltd cAE e 3 e o8 B, GRNeElis MR B Bl P g e 0§
reduceiski mM.0MO 2011/ 032502PCT/ CN2010/ 076988 10 hyperpignentation or as a
phar maceutical, nutraceutical or food or drink ingredient to control blood
gl ucose | ef0848] Humficatian (Isbgp B Qotmah thopmbtogrambamsing, mdareadrots/gesobbtidhabet es
or to | owe h | 0 f. 0 ] nce

W th’a thi earansRve R BB h b R SR SR et EPR b L e SRS

extract actoowhribe taumhdilléd wﬁlh aasquegiorads dtiserptiow eedin.dineosoluneeratio (bdm:aenof

t he proces rdin he | nvent)o

cosmet i o of e qonea abfeb BuR PEER Y AR re kB RS Nt ek m"%ﬁréﬁa@gq
Pref erabl y13: hleCcmEanEaIedhe)coltehmdefruMncthrapgﬂ theatolupm arsd dry theechreentrite,

producti on i C h f di sease
Prused by Mol ngrelFaftlo paft il he 48 ERLSRNnEn A ONER 5B of

pr egnancy, pesentlievepliague and nel anoma. [ 0055] A phar macol ogi cal experi ment
using the mul berry | eaf extract of the present invention revealed that the
sai d ext r af04¢f f Batddval the iafdnedsid e>drat0h'en aethodi gt ptepf(1 ptyd said bwdaskecwiat h

hi gher pot t
required oﬁ?@xhéllp@tl ecg}g(gﬁ%:gttr@éatl on a?lﬁﬁ%ﬂ@%thfrh Jér%ttfr?sar}:?%% Plg#ﬂnééve t he
sane eid ecpref&nablhanetbanqd@r ethBhl, Th& Ve extradive ds ieflux extractddfes]-3thoerssai d

extract sh&gfeq?ak r&%gg @r&%@e}ér fifget against nelanin formation in

nmel anonma ¢ e potency was higher than that of
frequently r i i such
s arbut i p1gaEF AI%J@I’%%”EE@@”'QB@%XI?%@%%;F@.%%Iﬁ%%*ﬁé? BB G
t he mul ber agaptehivgemexe moce mcrfur'rrih% ippresethe bingdinity ofitheiektfaat afid desaldiaizeof
arbutin an S r ly and
conpetiti vfeﬂ]l ;;H%?%ﬁ TH(%Q tzrﬂe ac l'Biéq@aga'?Qﬁf@ﬁ%Iﬁi‘af'gm é@%‘?&réﬁwggﬁ ;%Peaf

ext r ac5 madthess dpphidiatesfot the rEmpmaltqf proteifis, tidmminreaner golysacehavideI YiiRe The

advant age i el onger
action. § @ﬂétg? Q%‘A Bgdé r%{?\;eer%ztI e%%'r rlfh%b%ﬁ&oﬂ gﬁ"gbrsegé%ﬁf%g{%( 'Pa "of the
present i nmet’rtqddrer&llaw ai@)hspte@cr@ltaiim amd deotyfudireg: Gonténtrate thebofusiomtmta dned
TYR i nhi bi ar i i r i it d
after 28 dag’ &'8FA %llﬂﬁg’l ﬁé’pﬂ?@é ?@Qnéd%F 1%%8@ %tbf%%aqf%w%%rmw 68??5?‘%'2851?@
extract cr mmnmmugmg ain1 2008 riminée 1a nsingivedp tbastipereataot foofurthar skifination.

pi gnentation (P<0.001) and a significant |ightening of the skin (P<0.001)
30 [0043] Based on the extraction method described herein, the total volume of the liquid

extract at step (2) should be 2-20 folds of the cationic exchange resin column, preferably

10-15 folds and more preferably 13 folds.

[0044] Under these conditions the active constituents can be effectively absorbed by the

cationic exchange resin which helps increase the content of the active chemicals.



[ 0056] In accordance with a forth aspect of the present inventions there is
provided a plant extract according to the first aspect of the invention or
t he prodww0 20f1/3k@®2pr ocess 30according to a second aspe@CTaN20tv76988ent i on
for use in controlling blood glucose |evel. [0057] Preferably the extract
for use in controlling blood glucose further conprises a gl ycogen
phosphor yl| pp9d5] nhihdosttamrg. ac[o[i)@&&]onicnemhesemhesreln @by dehaidd fasrh tige \letiag r at

nodel , and,_t he n erry , act . of

o esent 1 nert SR i AR o, DRSRTBY el R 4501 285 BEBRRRAAT oot
WO 2011/ OS%O\BMG){X\'{ZUIBQX &7’6&98\8031ﬂ)rdf@féiﬂdueﬁbetseﬁettmaahsoqﬂloh lpeopertyémt i on i s
particul arl g qi ce. qteflts Iroma?onbl nation of actives. Thus,
the imno 8%5‘ sl r%‘? ¢ ugﬁpgS'gq?&a% OBRO nhi bi t agl ucosi dase | n the gut,
o yoosi s 0SeRh; R A Bt ARaRo ALENELERRalhe FRE°GRI B Biod AlfRudherer. e

A ycobi ol oy va@@@ﬁthdﬁd&(rﬁmcremﬂigfmw )Blolégmﬂl laed cbémtcbbanamsmmhﬂgeluent
i bi +or v eEe PR O RO PocsBg M oA L ANERR R e SR Sl e

i nhi bit i nony Wwst liractimsonthasH Bi1drwere cbilectsd. gl ycogen. As a result it is
anti-hyperglycaem c. Furthernore, the presence of the am no acids such as
ar gi ni ne, [084T] nBasddysi the eainattiph emsthad dfm'cnbed Ihﬁmm tHeeroWthétcsltem(B) phlo]m;ti ng
pr esent® | nbeid 8o sy 00 e Bane bt SOLARPE A Thabuat e <
and adj ust mbkioarh gbmm&m dieblance. m[oOnﬁlEials]bySh@: hwaevdpoamlssesman@mngcgondl at ed
for use as &fo glgﬁ%rﬁent or health product (such as a food additive or

suppl emsntsj e control of blood glucose. [ 0062] To provide for
the third t t
Smedt cameiP Epril s o AosRYo Tent B2 B4 SlpRBo RrdRE MBS ot ve

actives. | Clﬂesl]atdémphuséB@s HEZQKS-IS dridgrﬁNéﬁBlﬁfg Ai@eptcrgesﬂ tmmpaisbn wed may be

sel ect fr
el oot B A B fo s SR8 B
azel ai ¢ acilyhe %trasieo@theth@‘enetamadropumdlecgé.nenragerphenyI al ani ne (DEP- 11) ,
licorice extract, Al oe extract, watercress (Nastutium 200ffi cinal e)

extract, AHO4BhyTheimubbetry desf egirant optayiedwascordingda te atmyppr¢daasrhbsis | upul us)
extract, gln‘é%ﬁ’i Qt@s%r?t%%géé%%?z%‘ rlnrﬁrung% @\Q'SEarfgﬁ(ﬂSp[a aﬁeﬂ%)wphg fre\'{Fv ef

cosrretlc or I canen rises the extract o e’rn 1 on e er with
the vit am is onstm:iewislvai‘tlea frem th@tgnﬁ@meumu_beawdeﬂfwira@s phm@nlyaﬁtvellqu&:orﬁﬁme)market

0065 j in. th
gat [ o] 0 W%ﬁ?h%%ﬁ%fﬁ rac r]S%t g@g?aﬁgfgﬁpgﬂsW&ﬁ%éﬁﬁ%&hg\geeﬁ({ef?)%ﬁgélghrﬂé ©
pr ef er abl yeiet yel[cmO@ﬁ]rO\waeh. yﬁiﬁm\uﬁmtmgiim‘gobw@mpisbgd proddetegehitivis miti n

di seases u(%rré e?é"bea Pj%lré’ pe nchtract of the present invention or a
conposi tion a so contalnin her i ngredients, all the commpn base

mat eri al s Eﬁ%r@gt A a tf'ar&t 8&‘%58@&&4% ﬁasgﬁ'ﬂn%tl %dsfasYMf'E& bl ng?ﬁmf ™

sol ubl e ba S suc ren ene gly
deri vat i vesroviges feimgtte3tffysigroas anﬂoeotlbayéthmcéve @Q@dsamshoraﬁleftartgetqm eals,

Hydrocay bogig, m%?b%rryl%'il?raét&"c{#r‘PgHtl%sg&‘ﬁ{ R \ﬁhl?&ﬁ@ﬁ%@&(ﬁ?%g\hé{d floigand

i ncl ude preservati ves, as “ni pagl ns, | oro ano sorbic acids;
ant i oxydantesg.duehneress ead dipheny! pt’nenelds $odi anyrasiverald iane muRleTrosigles) and as a

thi ckeners sﬁl‘t‘ﬁ{éyﬁ%vé?&%t&v%p?o%‘r%fe?%% 6 wittP&Ve L?I: 'cﬂﬁfuéut@ﬂf rﬂér?ﬂ'b%ctuce

car boxnet hyel SI frers such as anol'amn
gl ycer ol ntagoisestheatse of Pwewpleculat weigktaleahobiorimamyatsoluBitn ghsarcreasing the
met hoxyci ngaaBL 6, hehépphenone- 3, etc; humectants (noisturizer) such as

30 [0051] The extract described in the present invention has a pH value of 5.5-6.5in a 1%
water solution. This slightly acidic pH is close to the pH of the sebum film on the surface of
the skin which is 4.5-6.6. When said extract is made into skincare products, the irritation to

the skin caused by the active constituents is therefore reduced.

[0052] The extract of the present invention may be formulated for use as a

35  pharmaceutical or cosmetic for use as a skin lightening agent or to reduce skin



WO 2011/ 032502PCT/ CN2010/ 076988 12 gl ycerin, propylene glycol, sorbitol,
etc; deodorants, fragrance and col ouring agents, etc. The quantities of the
above nmernwpanadd3esoei pients will be known to the skill edPp@&rEanto/076488067]
Wien the said extract is used in cosnetit0products for reducing the
production of nelanin, the recommended quantity in the finished product
shoul d be Byd¥pigientati@t eradd phathateltidah ndtraceudcy roe faaxdald ldyink indrddliesfdd Wt / Wt ) .
[ 0068] To provide for the fqrth aspect the tract may be formulated in a
bhar maceut e ot Bbehtdav ek ath R RE oo RaT Kb i e MRk RieUfPe? shbas s
suppl enent tdf lowemcitidiglyga¢hieriedex dfa faod ef drinit | ve anount . [0069] In a food
or drink it functions to |ower the glycaem c index. In such cases a dose
100f fr om @O58DOimpcperases witing thidiegsprdi of theopreséert dventighsteengse drovid@@20] When

Lt 24 U Wi SRRl Rl RS A IR Bl e ST o Sl
c;)mmR eghcpgjoedms;;to;]a)slseam:malasﬂean@ggheumimaerl;a?iuaé as egrgmi;ﬂtgorg%gdita?érjﬁ. © .Dy
starch, X , st ar sodi um_L- : oss | i nked- , etc);

| ubri cant s{r‘f%.cég&k%%sn Fﬁ%ﬁ%f"@g}egfagﬂ?nTal c powder, 15Sodi um benzoate,
e O e T b o
concent r at metaming fnctudingabé treatnmemn st ailmesitd or dimasbeaesddrtachjpetdi@nerﬁaﬁnnmnded

d i s, 25- 0 h ti 3.5 dai | v: ef bl - 300 h tine,
31 mel aarrYRnrERET ebiofSne b S Rur ek B e B8RRI °201 0072
Convent | onglolsy ARl do RN AP B ABAPlciR ALY Se AR SIIRAG OheafORTeL i ©5

or drugs fbr “Skin"diseases. orns 1 nc utions containing water,
wat er - al coingénton revdaledgtbbi tbelshioli extractarffieativelynighibéeethe aactivoiyl of a-glucosidase

i sper of ond G1EheChqti fin BAL SN SehFen) FFRS oS DR AT SioW ol es
such as pohsifithe cpacantratiers ofddJ ta peuddsct mrathiess theodanad effedt tmthet ofpoire DiIM.

li pid [ : 073} £ ' TRt CS: Ki

1 2oL S o) ARt COPUL AR 00 SORTELL RSl YISl S,

i n the fol melaningfofndatioage metamosia agilltlihes ABES avkB i 6 andlineynoterogavas highrer themt |
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o ol Ry, SR RAERER Y e THEL R0 o A oL AR o
nmanuf act ur arbgtin hed oreghesiuragsasgsityg2-phesphatehdhe yndobaniems ex actaotof dfe t he

30pr esent hﬂ@%ﬂ&'l v ngt?é’d?%)ff% *Pés%ﬂﬁin%rﬂ@ﬂsq‘?rfér?r‘éﬁ! thaf&%b&ﬂ%n*a%%@%%iuwo
G b e WIS M b I
BRI EF DESCRaPddr OFplRat B ir2otyl4 & heFGIBB O ;
[0075] Enb@ﬂf-k{'ﬁgtsgid%ulbg ie@y g)ﬁ?aicpt%aﬁ]rlsﬁnﬂi%%\ﬁ%rf rgr?a%igﬁiopﬁg rPEtEPe' Q@tf\}eelr ﬁ‘ th
reference 1o e accorrpa'.ﬁf/l ng drawi ngs, in Peh I'g. rs-an IX C
fi nger pri nTheadantagel dstidantlberct leef extaahiptladds Miplkeruopeecy and tmgesadtios.

standard HELG QF oPM AfehiMieMBRERID dr b8k, L8 oIkt of HAISFERIH Mveffon &R gy ant
used alone or together with the above mentioned TYR inhibitors. A human clinical study
25  confirms this in vitro data and after 28 days of topical application of a 0.2% or a 0.5%
mulberry leaf extract cream formulation there was a significant reduction in skin

pigmentation (P<0.001) and a significant lightening of the skin (P<0.001)

[0056] In accordance with a forth aspect of the present inventions there is provided a
plant extract according to the first aspect of the invention or the product of the process

30 according to a second aspect of the invention for use in controlling blood glucose level.
[0057] Preferably the extract for use in controlling blood glucose further comprises a
glycogen phosphorylase inhibitor.

[0058] In the animal experiment using Wistar rat model, and the human clinical study, the
mulberry leaves extract of the present invention demonstrated significant blood glucose

35 lowering effect.



S5extract of Exanple 1; Fig.2 is the UV spectrumof the plant extract of
Exanple 1.; Fig. 3 is a WV spectrumof a prior art extract; Fig. 4 is a
schemat i cwOI2bug3es®ki ng t he nechani sm of action behi nd tReTHN2BNT6488 0N
reduction; 10Figs 5a and b show the | evellof a-glucosidase inhibition by
Morus extract (5a) and DNJ (5b); Fig 6 is the conparative effect of DNJ,

ar buti n an[005®} uSheextiragtdf the invgnitsi iaaaﬂipulEHggdod sintdhiebewfipafr@hiave ef f ect of

o ¢ ShourerBRae et fitls, e Sioterg R sl s oY Bt R, o °

extract ( cgluccﬁu@sa i Ehetgw: rngll]ﬂ?r(QSIG the)quctrtgn eflabsaptiaf of\daccisarieles (AAnoiN,

W star rat co effe ext t in
huraas: - anavertdasinh i fotelt R Ri R b e u AROBINARE ot act
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using a se st r.ument ;

ol | Q U
appar at us &%ggwfﬁi?}mﬂ‘?\ﬁ%\é%tB‘W@r'”M‘%{y ?8%‘?%88%‘8“5'9’& @Pﬁ;og(e” ph}’Sphoryq?iﬁ um:
A d Shodexarsabo paikhibtizPyisd the(REOmEodti@bofingr glpdogen. Aks e deduit |tr|eueni-se
Reagent s nltril [ ta|n|n GfF nnol amoni macet q
Co am: 1 efiraiireati & uReord IR Brelenth t1Re AP oo As b 2Fab Bt eG4 20
ELSD WO 2piihé @32 poamCEadne hbvé theoR8&ichbf ptaanating B sedetidnt oftindaén.t enper at ur e

50 C, Sprayer heating |l evel 60% Mobile phase: Acetonitrile : Wter
(cont aimi n[PO60pNnTimls, Hrenmdtriavtsdeseaibaien) thedeteseld )nvention can be use to control after-

meal blood glucose levels and adjust blood glucose balance.

[0061] Such extracts can be formulated for use as a medicament or health product (such

as a food additive or supplement) for the control of blood glucose.

[0062] To provide for the third aspect the extract may be formulated as a cosmetic or

15  medicament comprising excipients and optionally one or more alternative actives.

[0063] For use as a skin lightening agents other actives may be selected from, for
example, vitamin C and its derivatives, such as vitamin-magnesium phosphatidate, kojic
acid, arbutin, diacetylboldin, azelaic acid, octadecenedioic acid,
undecylenoylphenylalanine (DEP-11), licorice extract, Aloe extract, watercress (Nastutium
20  officinale) extract, Ascophyllum extract (Ascophyllum nodosum), hops (Humulus lupulus)

extract, glutathione, ecdysone and/or ellagic acid.

[0064] A preferred cosmetic or medicament comprises the extract of the invention

together with the vitamin C derivative, magnesium L-ascorbyl-2-phosphate (VC-PMG).

[0065] Preferably, in a combination product the extract is present in the ratio of 10:1 to

25  1:1 extract to other skin lightening agent, more preferably 5:1.

[0066] When manufacturing cosmetics or drugs for skin diseases using the mulberry leaf
extract of the present invention or a composition also containing other ingredients, all the
common base materials acceptable in pharmaceutics can be used, which include water
soluble base materials such as glycerin, polyethylene glycol, cellulose derivatives, etc and
30 liposoluble base materials such as fat, lipids, Hydrocarbons, etc. The following excipients
are also commonly used, and include preservatives, such as nipagins, chlorobutanol and
sorbic acids; antioxydants such as sodium sulphite, sodium bisulfite, BHT, etc; thickeners,
such as stearic acid, bees wax, paraffin, laury alcohol, carboxmethyl cellulose (CMC), etgc;
emulsifiers such as triethanolamin, glycerol monostearate, Tweens, etc; sunscreen agents

35  such as octyl methoxycinnamate, benzophenone-3, etc; humectants (moisturizer) such as



5[0077] The UV spectrumof Fig 2 and Fig 3 was obtai ned using: Instrunent:
UNI CO UV-2100 Spectrophotoneter Scan wavel ength: 200-600nm Sanpl e
concent r avpani/aseggenil 10[ 0078] The pl ant extract of thePCmENIDi0dT6988y be
obt ai ned by net hodol ogy as described withreference to Exanples 1 to 5 and
using different nulberry |leaves as illustrated with reference to Exanples 6
to 9. [glg)(?é}]n iﬂwyleeeglybolngorpitdmtca}etodamhtxaagrbecé amdrctblame@ dgentsuste. as a
cosnetic o

ety ot oihereerRgT B n@antie, ARt s ablenl y  BERNSTE Bis? S‘f‘ﬂ% b, oo
iviti h f h |
fo b ExanfiEh RogOES 0 Bifre baS hntpauteRel il W8 0 nEIBR RN of

speci es Mometanal, be randnmmhdeact@uamden threefidishedProdune shquld be 0105623 hpréfierab)ly Wi t h

12 fol dbs 1(3/0 eé@}%?‘%)hreie@ﬁ%,fﬁig/h%m?)nm ght of the raw material).

Condense t e ex d pass it through a colum filled

with a st rﬂf%ggﬁct(?pt Gy RALLANL S r{hoasﬁpgct tﬁg%t&ﬁiﬁ m g]b>é e84 P %ﬁggr %Cﬁupc%

col um was NE Cext ract was was

(1.5 fol dsoraiutr(aheut%btabdemmva)ioud@) damidortﬂnev@eﬁmmaeupplmﬁemtrfbmo&hﬂg themrtaio
sugars) relr(]a ecqlv Lom he colum using 0.7 N ammoni a water (5 folds of the
col urm’ vol @ ﬁ At %4 1“ owrate of 1.5 folds of the colum vol une per hour

The ammoni OWQ]t eln a 08§ %f dMIle{u?ictPcHs% Io%veH‘h \é\@rg%a;é% ggf qn sa_% Ca(}eu%[btga to pH

condensed iven armroni

7. Thel@l uefrftorwa@ -600mg maser&@gt(ﬁnpmmgtmga)ncmﬁa)myfbel dsed. wi th a macr opor ous
resin, such 30as S-8. The volune of the colum was 1/10 of the el uent

| i qui d and[00A@] fV\/dmn nenefeRtdriogce avél drigs fooihermntroilqﬂb@opgtuct)wtevel'ﬁhe

col I ected H H)' %tb&ﬁ' oﬁ{h' ﬁ)‘?%s%'ﬁ?%gﬁéﬁ%%wg) tié]ﬂ)r%nlgtegr\gﬁlda o 1t( ipients

pul veri zed t'o pass £ Sl ev W powder
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content was erm néd using an assa resu IS S ovvn in
Fig 1 the Sogiem tmnmatb,eP@YetMGrcﬂwly@I éowm)@lnd@dheﬁmsa(m$m)ng t he maj or
5im no peaks (the DNJ standard is shown in the upper profile). (a) Wigh
accur at el y[09@1hppiheptheasaid gxieatt istysedforMdtralingbloothplucdse laekl, basedandhe t o

make a sol !:‘éric‘éﬂtré’t[ong oHH%/ é@g@ﬁ&sﬁf‘u@ﬁ% il e %EPE%ﬂ%Eoﬁﬁ% ﬁéd J(ilj;%% §2$““ on,

nmeasured accurate volumetric I as
0. 4nol / L b60Grag ammurp@t%memdﬁlkvhpr@far@tdy b0d-8ePmg eheh fime, 3 rre8daly; moce 2nl of

5nmol / L FNBr%Te@&bﬂ%@O%@B%g rQUR ti%&eggmegrdb&g. After 10ultrasonicating for 20

m n. room t enper atur iately a 2mL of 0.2 nol/L glycine solution

and O. iloA) afRrLf éSh@nhQnéﬂ?l HEBolloRHIFBrELT prbQuRLLAH B B8 FRbERLEHIP! €

sol ution.
drugs for skin diseases. These forms include solutions containing water, water-alcohol or

oil, gel/colloids containing water or oil, micro-emulsions, dilute or thick emulsions, loose or
dense powders, dispersions with oil in water phase formed with the aid of micro particles

such as polymer particles and capsules, and best of all, ion or non-ion lipid vesicles.

25 [0073] When manufacturing cosmetics or drugs for skin diseases using the mulberry leaf
extract or a composition they may appear in the following “dosage forms” with relative
fluidity: cream, ointment, lotion, milky liquid, emulsion fluid, mucilage, paste, foam, aerosol,

and anhydrous solid preparation (e.g. stick-shaped).

[0074] When manufacturing the oral drugs using the mulberry leaves extract of the
30 presentinvention to control blood glucose level, they can be made into commonly used

oral dosage forms such as tablets, capsules and powders.

BRIEF DESCRIPTION OF THE DRAWINGS



(b) Dissolve 0.3g of the extract in an appropriate anount of water and pass
t hrough a pretreated pol yam de colum. Elute with a hydrochloric acid

sol uti on WpHKoB)e32:0el | ect the el uent, which was then cons#emgazouwyideassvacuum
to about 10mL. Put the solution on to a pFe- 15treated ani on exchange resin
col um. Wash the colum with water and collect the eluent. After being
condensed [00@BY Embudimehts df oy &ioh ,aré fuethel desatibedisereinafief et eterémcesto50 i
volumetric,fl ask é dedt%voluma Transfer Im of the solution,
measur ed a@&ﬂﬁg{?'gP?ﬁy' % rgwﬁﬁ‘ilm\yv&' Uretric flask and fol | ow the above
procedure in (a arti n the test
o utton. 20( ¢y Fiend K PGSkl e DRt detleexempls’t S0 Baer e i no
content determ thxedstatridarcéif—le@o{ BNJ Emd divee bttonAbrs o the it PL COlrgyedmsit ofvibbiplaant
phase: cetonltrltlrae fl%xl/o ietic acid (30 : 70), running for 30 mn,
change the nobi PE ;%3 Y% %cetonitrile : 0.1% acetic acid (70 : 30)
unntng, for 10 Figh i 80 Bebiim S AR GRASLOS L g ginal mobi e phase

before injectingX Iesnet omat ogram recor |r1gt|ma was 30 nin

with the 25dete 'II%’I :[eR g\@\(/eép%ggﬁt] &4 gﬁ%g%xtr%ytect 20 pl, neasured

accurately, of e contro Ut9 8% 'sol ution, respectively, to the
HPLC appar at us I . acid
content wae. asshied LarHPrEERyER BERRh sy S RE R Hetfod b PlorielRyg
Exanpl e 2. [008&jduptidnveri ze 100 kg of dry nul berry Ieaves of the species
Morus al ba and extract under reflux 3 tines (1 hour each tinme) with 18
folds o water E'lg@ &amd/\bswtf@flevei@f e@icositiasd iahipitioPay d/arbeexsact (e and
through a col ungyf )ed with strong acidic cationic resin, such as
Dowex-50. The vo[\l r‘re of the colum was 1/20 of the extract. Wash the coI um

Y of’ﬁézsiﬂ"é RS TSl BB e rdal T By o

2 fow rate of g Pkdfe Blmiliey RAANIGMONUITR: PRI BAMIor/bd Se of RESARTON UM

wat er eluent wt Condense to a given vo renove

anmoni um and ad?ﬂ‘éhesﬂsdnbb!tlvn Run the eluent through a colum fill ed W|th a
macr oporous resin, such as, HP20. The volune of the colum was 1/20 of the
el uent1%mnd t he Figs\das hrands shevdeoraarative el texigityreh DINJ| (@Y G CHeu and Meeus
col l ected flui doyas, Lcl?en dri ed under vacuum and the dried product

pul verized to pass t hfough a 80 nesh sieve. 1.4kg of a pale yell ow powder

was obt ai ned, “higc@lsQﬁ’é‘%vbék%qoﬁe%%t of AP QcthotlidmNiasiggar s and 40%

total am no acids spectrumis illustrated in Fig 2. The two

di stinct peaks Higf (859 yiatScliBReiy &els JIMIROEREICt MHussar@Xbhpct s (See Fig
3) which contain h| gher proportion of inpurities. These 10i npurities

results in no digsi Aatdndb Q@ttH@%anI%ﬁm %Ff%@%ﬂ)\/ﬂrds%@ra&t% hawahs | evel s of
ef ficacy Exanple 3. [0085] Pulverize 20 E dry mul berry | eaves of the
speci esg Morus al ba and extract under refl ux 3 times with 5 folds of 40%
ethanol to the weight of the raw material. Filter the 15conbi ned extract,
to whi ch apesau®ED peser@PPonNet hanol was added, stir with constant speed for
hal f an hour and | eave it overnight. Renove the precipitate by centrifuging
at 12000r/mn for 15 mn, recover ethanol to a given volune. Pass the
supernatant |liquid through a colum filled with a strong acidic cationic
resin, e.go08K7Tihe/HPLCDAEiIgvDIvEsBbiainetiuging@l setapwasolbivd: of the |iquid. Wash
the colum with water (same anount as the 20col um volune) and elute with
1.0 N anmmoni @ wakglimém: \ehdls (0SA HELC abparatuéal80me420i 117, Bmpower data

25 process system.
e Column: Old Shodex Asahipak NH2P-50E (250 X 4.65 ym) column used in reverse.
e Reagents: Acetonitrile-water containing 6.5 nmol ammonium acetate.
e Column: temperature 40° C
e Flow rate: 1.0ml/min

30 e Detector: W2420 ELSD



flowrate of the columm vol une per hour. Collect the ammoni a water el uent
with a pH 9-11. Condense to a given volune, renove amoni um and adjust to
pH 7. Paswotzha/skisent t hrough a colum filled with a naeCPEN200276988i N,
such as S-8. The volunme of the colum wa# 1/ 13 of the eluent and the flow
rate, the colum volunme per hour. The collected fluid 25was then dried
under vacuum anGainhe0@ Drigculps Rehpekatpte! 5021T; Bpehyied hgatmsy &V 60gh an 80 nesh
sieve. 0.11kg of a nearly white powder was obtai ned, which contained 9.1%
DNJ, 29% total MebiopifsganseArkild?2 Wdtat(BbntaiRing®. Bindl Smnixfur lagetate) 364 0086]
Pul veri ze 50 kgi@f dry nul berry | eaves of the species Mrus al ba and
extract under reflux 3 tinmes with 12 folds of 40% et hanol to the wei ght of
the raw material. Filter the conbined extract and add a precipitation
agent, al um nium pot assi um sul phate, to pH 3, and stir for 30 mn. After

| eavi ngs i t [go@¥] 2TRMOUUSpebRIRBEFigPear g BRIdsARaiRyd G&Rg:r i f ugi ng. Adj ust the
supernatant to pH 7. Pass the supernatant through a colum filled with a

35cationic resig, O00LXfymdheuKketdmR/-9100 S5 tObbeBmeRs 1/ 13 of the |iquid.
Wash the colum WD 2011/ 032502PCT/ CN2010/ 076988 17 with water (2 folds of

the colum vol uge) agg,elHdett:PoB-edoNmamoni a water (8 folds of the
colum volune), at a flowrate of the colum volune per hour. Collect the
ammoni um wat er gl ueng,Whieh, oA cdtt8bnOrnldimi Condense to a given vol ume, renove
ammoni um and adjust to pH 7. Put the eluent liquid through a colum filled
Wi th a macroporous resin AB-8. 5The volune of the colum was 1/20 of the
eluent and the flowrate, 2 folds of the colum volune per hour. The

col lecigd fdoBfl YRSpibhEsXtaEd &@héiﬂd&{tioﬁw obitBiRed bl AbtRIRMG as Rk ¥ffliz ed
and passed t hrough an 80 nesh sieve. 0.1 Eg o} a nearly whité powder was
gteA

obt ai ned, Wi egierepsr & Redriss b PROA usjogs mutRery leayga s ilkisated wthot al
am no aci dgsferdRcddRhdIes 6 {0P87] Pul verize 50 kg of dry mul berry |eaves of
t he species Morus al ba and extract under reflux 4 tines with 11 folds of

25% et hanojootg) t Tiee MBLERG pRht &Rt 8 tRfoRhlialed b Ude®ds 4 b&ntiglirned extract,
whi ch was then put throulf%9 a cationic resin colum filled with Anberlite

| R-120 (H+Nefiggmentgiasaioader eink wprieaiantar aedilive/asdliustrateqdevith rglerencevigsh t he
15col upn wWekdmyast eo td 6.5 folds of the colum volune) and elute with 0.7 N
ammoni a water (5 folds of the columm volune), at a flowrate of 1.5 folds

of the col w8oy oTwdTBiffeRht Aivities GPthb%kiradtlPe AMRBRIIGStMREEHy Rhy BNt xpakikdengs PH
of 9-11. Condense to a given volune, renove the ammoni um and adjust to pH

7. Put thel@ &ent through a colum filled with an S-8 macroporous resin.
The volune of the colum was 1/5 of the eluent and the flow rate was 20a
col um vol une per hour. The collected fluid was then dried under vacuum and
the dried product pulverized to pass through a 80 nesh sieve. 0.46kg of a
pal e yell o&?‘?)’BWc?e?' was obt ai ned, which contained 5.6% DNJ, 24%total imno

sugars_and_48%t gt al _anj aci ds. anmpl e 6. 5%8088% ul verize 5 kg, of dry
i ber g WABAL Breia ke s iph e i stes a1 S SRRT s Maltis ST SHa S 1 act
under ref | uxded réfiuxesstindéd (1 hblir badrdsmef wiltbP2 Bldaangbod @hae (sueip@inéd ©fthé he raw
material. Filter .the conL)ei.n d.extract, whi c{} was then put throu {P] a col um
(111 ed wi t HORhE Do MBI iGerdeB8s fie STac e Beomiabr P e BaSH PRI rm
was 1/ 13 oéoltiie fillédwititla stebity gcidlib @ataliciBinnblidh a3IX 1. X heabolsneddf théeolamhunm
volune) follo 202 0. moni @ 30water (5 f I%@.of h | ynm_ yol une)
Wth s £ 1 oWP ATd e daplsR dauar Theebiian ek Wit aeter (1 5F0dsor the
25  column volume) and the component of interest (imino sugars) released from the column
using 0.7 N ammonia water (5 folds of the column volume), at a flow rate of 1.5 folds of the
column volume per hour. The ammonia water eluent with a pH of 9-11 was collected. The
eluent was condensed to a given volume, the ammonium removed and the pH adjusted to
pH 7. The eluent was then passed through a column filled with a macroporous resin, such
30 as S-8. The volume of the column was 1/10 of the eluent liquid and the flow rate 2 folds of
the column volume per hour. The collected fluid was then dried under vacuum and the

dried product pulverized to pass through an 80 mesh sieve.1.4 kg of a pale yellow powder



hour. Collect the ammonia water eluent with a pH of 9-11. Condense to a

gi ven vol une, renove ammoni um and adjust to pH 7. Put the eluent through a
col umm fiwbedimizednza macropous resin HP20. The vol ume ofPCrleaN2ewlioIcmss was
1/10 of the eluent liquid and the flowr#éie 4 folds of the columm vol une
per hour. The collected fluid was then dried under 35vacuum and the dried
product puleebbtai@df whipassntbined 6l BNJIBR1 %esthl imirevsugadBargl 45% totplaingno WO
2011/ 032502PCT/ CN2010/ 076988 18 yel | ow powder was obtai ned, which cont ai ned
2.1% DNJ, &'3¥%t ot al |mno sugars and 65%tota| ami no aci ds. Exanple 7.

5[ 0089] Pu 5. of dr berr of .t he SPREG n
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of t he rawsmsabeniiraFig 1Fﬁ1bﬂc&verﬂoh§flle‘,omdmlmde3 e PLachroardogremdsbiowingi the trajabout 6
et hanol was .added. Stir th a constant speed for

hél 1ann hgﬁl’“ggﬁ%iﬁsﬁ] '!Stgvgﬁr i hqownR‘e ‘?/%p'%eﬁBroﬁ cipitate by centrifuging
12000r/ f
at r X%)QNS@ at%glfrg}eg%ar{ gﬁqrgﬁ at 8@?&&@%@%\]‘] 53 a%orgt c}feéhdvrma gﬁol?@%aﬁ?? an

10appropri occu as” al’um ni um su h te
conpl et e psaatigoi afé)t1m)g1ml byd slﬂl«elwejl Asandfer 1méofitie sblheorpmmasprddeaoeuda}ely to

centrifuga h t h rmf| with a
cationic eélzﬁghld’ rmeeérl nﬁaaS?( h as %8{1& Ig{#]gmo@lr ??r?g %C'(‘fﬁ%tg hlloﬁg% 1/ 10
of the |i gbufter sdagon (8. thmﬂﬂmetHnnmeitLelFMOQa@bnanbymbusaacdmetrlteohﬁam

vol urre fo | d | Q
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ammoni a wasautiapel arelr. 1%nachtlcaaqnd-lta)\folmé,lshamwetbt[sebtam tke daftioheamplelsaluson.

renove ammoni um and adjust to pH 7. Put the eluent liquid through a col umm
filled w tHbeDirsmvyerp8g olitherextact ilh-i@ﬁ@ppﬂibéatecalrrwmt of watbearchpassrthragh a pids of

The col | ect ok PaY ARk b 3R o e S BBie B Lodf BT - B B
pul ver i zedwhioh paassiherhmamdghsaiwmr mmiumstoabeut #onigPeffthe soleber gn teha pre- powder
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total am no aci ulveri ze
of the speAftesbaMgmdamsidrlaidlesvﬂmuum toaatrdut (ﬂEnIebhemLant wadeansferfrdacubo 585@ mires

with 8 fol S'@urﬂfattn@(ﬁm%f&%a\% er {1]d(§0ht8 v\éﬁlb‘ﬁahtl'ra sfetrq?nl ;ﬁf)h g’heasu dder the

conbi ned exirac a co Arrberllte
| R120 ( H+) atoppadely atpiaozfing vioksiatric fl'a‘s@ amdlfoltw tbé abbee m)bedme we®) statttgdfon he

:‘ioﬁiji)\?v'edElb%glh}fﬂ%d(aoll M- Wotbtt"aP{"ﬁ{[ ‘é[a?t ﬁ%é@ };ol ds of the colum vol une)

ANMOAT a Wat er °8f the col um vol une) at a flow

rate 05 ﬁ}t)fﬁle Iﬁlon%'%recr%h%gg% JQIBHE% Pcﬁl%wQ%Hchéﬁq% l:&%nttdg?erﬁmg‘am a
wat er &l ue a pH 9-11. ndensé ?oaglven vol une, nove ium
and adj ust thecefior (by Bropowerp Abkorbant: Di1Q1QQStM®bjlegihaae mbtmhrllel D|1é/davett<:h an
AB- 8 nmacro u . nt
i quid andithe | A0k 'JPQ?'SJ@ 3¥)QJP§ ﬁgbe@gﬁl'e \?}éﬁﬁ%’%‘ét&’%trm{mﬁg’ %‘?ﬁg

col | ect ed &¢idi(eD vid(d rlummm;f@rﬂ@mlmmnceaMWﬂtqndsmb@amwl probie phase

pul veri zed S Sy I : :
D011/ 0395 Ogg%ﬁ@%%{%}]gggg@%p‘?& CSRaBbBhErecdfith fhe HaB3b%nin Wit the
25  detecting wavelength at 265nm. Inject 20 yl, measured accurately, of the control solution

and test solution, respectively, to the HPLC apparatus and run to obtain HPLC results.

[0083] The total amino acid content was assayed using a standard amino acid analysis

instrument.

30 Example 2.

[0084] Pulverize 100 kg of dry mulberry leaves of the species Morus alba and extract
under reflux 3 times (1 hour each time) with 18 folds of water (to the weight of the raw
material). Pass the extract through a column filled with strong acidic cationic resin, such as
Dowex-50. The volume of the column was 1/20 of the extract. Wash the column with water

35 (2 folds of the column volume) followed by 0.5 N ammonium water (8 folds of the column



19 yel |l ow powder was obtai ned which contained 1.4% DNJ, 5.2%total imno
sugars and 68% total am no acids. Exanple 9 5[0091] Pulverize 50 kg of dry
mul berry woava#3efo2t he speci es Morus al ba and extract umdercN2efooasosence
with 10 folds of 30% et hanol of the weighi of the raw material. Filter the
extract, which was then put through a colum filled with Anberlite IR-120
(H+) type catinonata fiasiate oﬂmmldsaifmCmdimn helumlpmhouvas:olléclﬂwe(ﬁmmbmum qui d.
Elute the co! f the c (ﬁurmv

5 N arreni el BRgp Wi 3 85 ol Tdehie Rl il Fet e i T arhRop2iEeng” ,
fol ds of tadjustabpAy. Rohuieelpent though aGolunechliet ndthanmacrioporeas egsirglsuengs,wi t h

a pH of 9- ndense tp . a given vo remove a t to pH
7 Phut ¢ nelBRRGHE TS hn oA AT B TR R go ROp SR T
The volaunecdfimhkeluae! pemhowad hé calectdd ﬂditi?wad; thentdriad dntdrevabliaw andtties dviesl t he
colum volu haur .. The ¢ol | ect i d vas the dried under vacuum and
Che T5dr et BPaERA aes TR B alash sEn b 8 e REIMOEh0Rs 9B T o
a pal e yel bistainpoywddch vataiobd ai3redNuhi 39h tmnmmorm@amﬁ%wtot%%m@aaas| m no
sugars and 46% total am no acids. Exanple 10. 20[0092] M x 8 portions of
stearic acioe UY qmectmmnnslllmﬁtramwloﬂgﬂ TrTMWstdwmatt;mak@dmferdritlaireSh@éxtkémtrbm
paraffin, 8 portiaons, of tion nd 5 portions
b o 11 conotbpr Vo ads T8 BBl Blhe o fmpaicty fodsh o' o
tri et hamol 'mpuruees fesplty ininordistiottiql yst@eempedksPandcould lend t@foweetelvyllspnaeﬁjbmy and
heat to 75 C (formng "Base 2").). To the conbined bases 1 and 2, add 3
portions (wWw of the nulberry | eaf extract of Exanple 1, 25m x well and
add water to 100nmL. Wen cool ed add an adequate anount of fragrance to
produce a Bramwple 3hiteni ng cream contai ning the said nulberry | eaf extract.
Exanple 11. [0093] Mx 7 portions (ww of glycerine, 4 portions of

propyl ene [#0$6Db| Pul@erzeptirkg arusy olLita$9aviia OHhasgeCied Moors dlbmgndéxtpot assi um

A fﬁr.‘f'de‘i“r @%'ést e%s"‘@ﬂr?é f&lc? &f%”) Ia{ﬂa B8t \&Q?ht\’@ raaggﬁg@nilsﬁﬂéwf fkely

m x 10 portions I ons o ortion of
gl ycer td nmm@nefaeatae:t a@wh&hmrequeh\s)lmﬁe st ethandl \A@lscadbletﬂ séinditheenstard obt ai n

the o | Sded AL ainhr‘?%lﬁgﬂé{ fea teorve ?%érﬂo&ﬁthggn?%p?t\édey f&%t&f $hn gb{ phase

to the vvat r phase a sane ure wt I'’nuou tirr
about 45 Cl2G0fdntiofarié mmmm\@rzthammmvmma@mmmmsmo

ragnesi am MR EyIHEh e BBl o SHbAREACLatEHATRSE. SoPBInbel 0he WONRRRY
stirring uﬂneidolmwamwwsaelmua* évaahcholamolwmomibrt @ameanpast as the
20  column volume) and elute with 1.0 N ammonia water (2 folds of the column volume) with a
flow rate of the column volume per hour. Collect the ammonia water eluent with a pH 9-11.
Condense to a given volume, remove ammonium and adjust to pH 7. Pass the eluent
through a column filled with a macroporous resin, such as S-8. The volume of the column
was 1/13 of the eluent and the flow rate, the column volume per hour. The collected fluid
25  was then dried under vacuum and the dried product pulverized to pass through an 80
mesh sieve. 0.11kg of a nearly white powder was obtained, which contained 9.1% DNJ,

29% total imino sugars and 32% total amino acids.

Example 4.

30 [0086] Pulverize 50 kg of dry mulberry leaves of the species Morus alba and extract
under reflux 3 times with 12 folds of 40% ethanol to the weight of the raw material. Filter
the combined extract and add a precipitation agent, aluminium potassium sulphate, to pH
3, and stir for 30 min. After leaving it for 2 hours, remove the precipitate by centrifuging.
Adjust the supernatant to pH 7. Pass the supernatant through a column filled with a

35  cationic resin, 001X7. The volume of the column was 1/13 of the liquid. Wash the column



S5Exanpl e 12. [0094] M x 7 portions (ww) of glycerine, 4 portions of

propyl ene glycol, 0.2 portions of 30% NaOH and 0.1 portions of potassium
sor bat e. wadaodimseiokl ed water to 100m to obtain the wat ecTghasw/o788par at el y
m x 10 portions of stearic acid, 8 portidvhs of butyl stearate, 1 portions
of glycerol nonostearate and 3 portions of stearyl alcohol and heat to

obt ai n t hewitDaiater ihfosds. ofteatoltihe valomed andtlete pitta82 N am8mnG wako@ fgldaddl t he

i h t t h t .th t t i ti
otirFing. BB it Fughel SE5Hod sob RE R EBRE ! forl! GPERBe AlBETYY | car
extract of wkieasjoket ditrea gH®f 2-1orGonalensd toRERvdrlvolddd, @nfosgvatmagpdurotind
f d irri il th h I xed 1. . t
obt o . padie 6 08 kil s bl g ROR Bed Biite atiipob e A Ber ry
| eaves ®xt Thevolome B thepdotinin wdsl 120 bf trar ¢lu@rtand theetidw tgtea ratbis of heScohonr | ons
of sodi um ns, of

bi sul phat e .1 porti I sqdi um edent at e .and .9, partions of
o yoer i no. Vol BaEhir, Pod pdREkuTR o5 Db el BT TP AT iMoo Exanpi o
14. [ 0096] pdWerizesland pakgpdathrdube am80besshysidvead. 12kg vbe heafy viiegawelel wast h 1. 8
kg of starch,. 1.5 kg of nmicr ystallj l.l ul ose, 0.45 k f _cross-|inked
bvp. o- 56 P e onangl 2B YonRY AR Tl el G SR AL E 0 o
and silicon mcro-powder. Mke 20,000 25tablets, weighing about 0.5 g each.
Exanpl e 15. [0097] Mx 1.0 kg of the nmulberry |eaf extract in Exanple 3
with an, ap 1S ri'eaée quantity of starch, fill in 10,000 capsules to nake
each capsule 8Bift4i n 100 of the extract. 30 Exanple 16. WO

ny

2011/ 03250 8 ] f
exi ract of PLSEhor B e id b BiyFlenlBs 8t e Bl MRHTRN L™ o 5 g
of sodi um bidsardfumat teneOwilt81 k tplasf of iEdAnethahql téPie, wddgi® ob 0BOawirhatenalr kFikgr agent
and bondin t.0 e ef e . | V] . periments
Experi nent g‘f%ﬁﬁ’ﬁﬂe& e[xlnglét, gﬁkcﬁ\?{%éﬁﬁ%nséﬁé}%ﬁ &yhgg%rﬁ@getrs,rnydoﬁ%ﬁzﬁ ﬁfaébtvrﬁg]ct on
a- gl ucosi daswefli@i59] 20Te-) &ipm Tas volomeroy det doyare wahé/fiordiiths iquah Véashithe ty  of
the ”“{Peré u%ﬁ@\)(tﬂ%qa?ét(q 8Gbigk br {h%ecogfn?r?%fﬁ %‘é’rﬁ]%lgt%%im’q.ﬁ@ér%8ﬁi%%? (5 1Ne
reagent’s and apparatus ‘are set” out bel ow T erry leaves extract ‘of
Exanpl e 1, fold¥(d theDddlurst soldened at efflewenteeof difefvl dsalf the column volume per hour.

Collect the ammonia water eluent with a pH of 9-11. Condense to a given volume, remove

the ammonium and adjust to pH 7. Put the eluent through a column filled with an S-8

macroporous resin. The volume of the column was 1/5 of the eluent and the flow rate was

20  a column volume per hour. The collected fluid was then dried under vacuum and the dried
product pulverized to pass through a 80 mesh sieve. 0.46kg of a pale yellow powder was

obtained, which contained 5.6% DNJ, 24% total imino sugars and 48% total amino acids.

Example 6.

25 [0088] Pulverize 5 kg of dry mulberry leaves of the species Morus alba var. multicaulis L.
and extract under reflux 3 times with 11 folds of 25% ethanol to the weight of the raw
material. Filter the combined extract, which was then put through a column filled with a
cationic exchange resin type 001X7. The volume of the column was 1/13 of the liquid.
Elute the column with water (2 folds of the column volume) followed by 0.5 N ammonia

30  water (6 folds of the column volume) with a flow rate of 1.5 folds of the column volume per
hour. Collect the ammonia water eluent with a pH of 9-11. Condense to a given volume,
remove ammonium and adjust to pH 7. Put the eluent through a column filled with a
macropous resin HP20. The volume of the column was 1/10 of the eluent liquid and the
flow rate 4 folds of the column volume per hour. The collected fluid was then dried under

35 vacuum and the dried product pulverized to pass through an 80 mesh sieve. 48 g of a pale



(3) a-glucosidase (Type | from Bakers yeast, EC232.604.7), nmade into a 0.42
[Jim solution using 0.1 nol/L phosphoric acid buffer (pH 6.8) (4) pNPG
made i nt ova 26k sol ution using 0.1 nol /L phosphori c PaEiaN2bisio7esss

(5) pNP, nade into a 200 pnol/L solutionl&ising 0.1 nol/L phosphoric acid
buffer 15(pH 6.8) (6) Miltiskan Ascent mcroplate reader (Therno El ectron
Co., USA) (éot0wdEheageblatddwabichsostained@t1% GINIW8.3% titud amidlo sugare aR0EO%L01]
Dilute the %qoﬁﬁm)” pNP solution using 0.1 nol/L phosphoric acid buffer,
respecti vel ol /L, 50 pnol/L, 25 pnol /L, 12.5 pnol/L, 6.25 pnol/L
and 3. 125 prmI/L From each of the diluted solutions take 200 pl for OD
measurenents at 405 nm and use the OD values to draw the standard curve.

[ 00102] Te t sa{?);e assay 25(1) Put 80 pl each of the test sanple of

di fferent 6?1c8 rations into individual wells of the mcroplate and 80 pl

ooy { 0 UBSPE, o R SR Ao AER R e s ARELS Wi andilladll Pl (e
Slﬁlbst rate (umdP@ﬂub((ﬁrt;nle's witn8 falds &FB80% athdndlue meomelglhte)fmecrra@/phataealr Eﬁdeﬂhelggt
enper )
ke thoy S @bty o IRRNETRObR BT WA BheG 12 S 2 600
f22 gg)s ToS’a!amth avebﬂs:axd@p;@a&i for hslﬂbrshomtwd(léawm;bd)VelmlngP@msmm K:Z)ﬂﬂClﬂl)ll‘éEe bench
mnsure’ t h ettt SOl hER RS ifAg e R SRR A onER IbhiR R g0
X axi sl@ndagpopridie geardiy of aafkacsyladt;, avwch dsealbsitrdamd aulghatar Adter dospldtte OD val ues

obt 2t ned | BroBhRRihShy 80708008 NEnBl CARANGHEY By L ARbHE Bhedyguant i ties

of the reaCtl r ace et sanpl’es of
di fferent supecmaidmtdiuidiisrouglak eoluha filedwiths oatlamcsxwmi\gprremmcsluclqaaﬁomz/ as Y

axis to dr [ t ine is
the reacti ?Pr{]\é g%lérgg%%&% :éj_r&?\{vﬁﬁ/@%@éhﬁeclé@@fbeﬁésﬂﬁﬁe &Fhﬂ%\fﬁ] Vgeﬂérg(rrpl és as X
axi s and reaaount@s tepeadmasolnes) fadlowed tglblaNs amirtopiat water Gldniok ef hermokmir at i on
curve I I ivity
of eac?m?‘ﬁbt”%w&cgﬂ?%”t Q o\?g}fﬂﬁ%ooﬁg ﬁl'umﬁ \;oH{npcgber—ho(Jp (20IIec %ﬁ%%ﬂzc@%
0. 42 X 0. 0@pier elueabeithxa QHG&P H. Cadeisy tol a(]ﬂiéftned&éhm tesneuedcandineTiumsEanin
[ 00103] Th t 0
mul borry | 40838 BT Bt HEP IR G HREIAE Bu RRIEE w3 md Pk RO 0.
i nhi bi ti ngTke ghlume oif theswlunm Wwas 1t1batf the eluent liquid and the flow rate, 4 folds of the
column volume per hour. The collected fluid was then dried under vacuum and the dried
20  product pulverized to pass through an 80 mesh sieve. 40 g of a nearly white powder was

obtained, which contained 3.9% DNJ, 15% total imino sugars and 58% total amino acids.

Example 8.

[0090] Pulverize 5 kg of dry mulberry leaves of the species Morus australis Poir. and

25  extract under reflux 3 times with 8 folds of 80% ethanol of the weight of the raw material.

Filter the combined extract, which was then put through a column filled with Amberlite IR
120 (H+) type cationic resin. The volume of the column was 1/10 of the liquid. Elute the
column with water (1.5 folds of the column volume) followed by 0.7 N ammonia water (5
folds of the column volume) at a flow rate of 1.5 folds of the column volume per hour.

30 Collect the ammonia water eluent with a pH 9-11. Condense to a given volume, remove
ammonium and adjust to pH 7. Put the eluent liquid through a column filled with an AB-8
macroporous resin. The volume of the column was 1/13 of the eluent liquid and the flow
rate, 2 folds of the column volume per hour. The collected fluid was then dried under

vacuum and the dried product pulverized to pass through an 80 mesh sieve. 42 g of a pale



of pure DNJ was 70 pg/m . This denonstrated that the activity of the forner
was rmuch greater than the latter. Considering the fact that the DNJ content
in the mwbenryosb®aves 20extract in Exanple 1 was only BCPHN2010/00eB8MES
possible to use the said extract to achi 8&e the sanme or better activity
whi |l st reducing the likely adverse reactions caused by the use of higher
concent r at yalios miwdeh@ap obinednyrdemebntsiesd FUsDRS, 524 total ntncsugahoand 68%
respectivek*lthe in. iltro i nhibition of a-gucosidase by Mrus extract and
DNJ, Initia® B8 vel ocity versus concentration. 25 Experinent 2:
Inhibition activity assay of the nulberry | eaf extract and arbutin on TYR
[00104] The aimwas to investigate the inpact and nmechani sns of action of
the test s IeF fn the TYR activity in nmelanoma cell |ine B16. The
reagents a 6% atus were 30as set out below : (1) Miul berry | eaf extract

?Iaf E)r(gnce [:(ﬂ? W%@Q@@%@H%ﬁ@%ﬂ%?gﬁ%‘é@@ @”p ‘%"Qﬁﬁ%%gﬁggl ution
1r5ng/ \r/rvilpl n mrdefs.rﬁ:upmg@mmw falds df :Bﬂ%ia&ranoprfelpawcalghi oﬁtmirayt mla;enlaéFdIlele;heZﬁd
§96)wel I s)Ce t%dﬁ%rﬁ?hsﬂ% {r?'nee Ht throu h(aBSO@ &Fdw'ﬁ] A%ﬁ%&‘\?ﬂ(‘?ﬁ%@l i \regader The
nmet hods wecaiosietresing Traesvdhghewof me[cﬁmlmﬁﬁ]/asBIUGC% méthamqmd Eleld thewehjmmmﬁhed W th

phosphat e- {?/gtfefr ?{ Wﬁ%f’tﬁgc@U%P({/%lum tfc‘)ffBWIeQ b? Ocﬁ\pgﬁIHoH%e\%étFlb@l fPr%Lt f{hfel uori de

centrifugation, er co taini'ng’ phen
( PMSF) 1@/\/asc<auidedoh1met) Iwﬁh @dlow natd dfex fotde of ;delthmn v:@IJrIne pantiourh@olmt tei on was

[oft Yo St AR ke L0y 3G AYLPE 1 TRenSBlA b B VRS e SENL Y

centrifuge at 4 super nat’ant ceI I
extract) camtreniimgnd hdjustdd thI?aIPuttbmmethIrsOLmbaecoIgnn dtled wighdah 8B-&assay

pur poses. {01k 10 SRS Ang LG 51 FE e B AFEbI BRG,0 U

extract on tyrosinasé ca LAY ac I Vi Inor rus extract
(concent r atheaolupin wmmepadlsotwsﬁw milected)‘lurderva theld dided ond@Opdcwed anckether act i n

96- I
B0p1L- Fopa tEL UG U s Rk Bhls WA CLOTNE by B hy nOfbetarBludgh”
was recor deds abtabediwhithecanteimrdal% DN, 22% toital inmies sagard 20d 4stmigtah amirer opl at e
acids.

Example 10.

20 [0092] Mix 8 portions of stearic acid, 5 portions of glycerol monostearate, 3 portions of
liquid paraffin, 8 portions of spermaceti wax, 1 portion of bee wax and 5 portions of silicon
oil, and heat to 75° C (forming “Base 1”). Mix 0.7 portions of triethanolamine, 5 portions of
glycerin, 0.05 portions of methylparaben and heat to 75° C (forming “Base 2”).). To the
combined bases 1 and 2, add 3 portions (w/w) of the mulberry leaf extract of Example 1,

25  mix well and add water to 100ml. When cooled add an adequate amount of fragrance to

produce a beauty whitening cream containing the said mulberry leaf extract.

Example 11.

[0093] Mix 7 portions (w/w) of glycerine, 4 portions of propylene glycol, 0.2 portions of
30 30% NaOH and 0.1 portions of potassium sorbate. Add distilled water to 100ml to obtain

the water phase. Separately mix 10 portions of stearic acid, 8 portions of butyl stearate, 1

portion of glycerol monostearate and 3 portions of stearyl alcohol and heat to obtain the oil

phase. Heat the above water phase to 95° C. Slowly add the oil phase to the water phase

at the same temperature with continuous stirring. At about 45° C, add to the mixture 2



reader. [00107] To determne the indirect effect of DNJ, arbutin, and Morus
extract on tyrosinase catalytic activity, B1l6 nelanoma cells were cul tured
wi th di f fwoenti/@eseeentrati ons of DNJ, arbutin, or MorusPeTiON2010/076888t hr ee
days prior to extraction and assessnent.2@®ol | owi ng 25extracti on, 40pl cell
extract, 120pl phosphate buffer (pH 6.8), and 40pl of L-Dopa (2ng/nml) were
pl aced i n por@énsnfithe muthieony|ledf extrac df Eh@nﬁlb%rﬂ&ﬂ)d&oﬂbn@&hhagﬁsiun&t— 492nm

was recorded at mnute intervals for .30 mnute ropl ate
Feader . Resthory 2ioppiste, et sy M- Bttt e R 0Gs uThrS8
seen i n Fi greGmixddheCdal ghbbtaiolayrasse. show t he direct 30 effect of DNJ,
arbutin, and Morus extract on tyrosinase activity in the cell extracts,
whi | st the dark colums show the results of the indirect effects of the
conpounds of tyrosinase activity. WD 2011/032502PCT/ CN2010/ 076988 24

[ 00109]5 | nExdmapkti t22ct activity assay, arbutin reduced the activity of
tyrosi nase in a dose-dependent manner, whilst DNJ and Mdrus extract showed
no effect [ﬂOQGL/rMSdha@éorm:(Ww) ofyglyddone \iepqrtions dfpeopytaahierghebl, &ct partiens aissay,
after the I an.d t Ml ti

presence o @J@h’\za% ero ﬂnO%gsO?bg %S£ i Sorgaqugo?ﬁscﬂlalg(g%%r tgg(é(?:rﬁletég gt

t yr osi nasethaotaten ghase rSedaeatEleand phbious obstearacicid) r&nqm@onsmitbutyéistbsrate 1

i ncubat ed ]
These. 1 nal Hoen SRRy RRBSERR%: Al FEbuRRe P PR IR heEohd it s iR
proposed doif btWSenHeatﬁbélabo\&arwaiér pltdskedo 95bC Sloevlyaadyl uhe@ﬂlpdmtm théwviatdror S,
DNJ and Morus extract. In the direct activity assay butin direct

i nt er act edPRAseRt{RA W%%@GF%PWM'WQCQ”BW% sAEtnov et iti%lit @@0 &nadq todbe W’é{t“'eng
the enzyne [ t e.
a- @ ucosi d% énﬁﬁﬁgg&]t or'ﬁgﬁﬁ) I%%rté ?tg%étElqghg% P1 e%rﬁddt} gé%tnld\%/’ll:{tPﬁi I%taﬁglkﬁo%%ase
and this waopsef fragraece and kase atler@llttnﬁltbe tW%éh@ﬁeﬁétﬂremtqu\WQ@:Cé)Qh tapbigies e
DNJ and Mopugeextract were shown to have no tyrosinase inhibitory activity.
[00111] In't e indirect activity assay, both DNJ and Morus extract were
shown {¢ have 15inhibitory activity over tyrosinase. a-d ucosidase
inhibitors act on inmature tyrosinase, and by preventing the binding of

cal nexi n dpgippiet44.0si nase maturation, there are conformational changes
that affect the enzymatic activity of the mature tyrosi nase. These changes

were evi dE[MQQLWo bllepcﬁﬁﬁ{s‘?ﬁ/ﬁ/@ df PheEMEIERY Idavas bkt ¥f I?efatn%le 518 ®. d5otfons

i ncubation wt Morus ‘extract. Arbutin directl %ci npetes for the
tyrosi naseOfaRfE‘WWaE‘i’rt é) SpRItions of seAM bistilphate, hd BaFIONSHA '@%’Bﬁfi?'ﬁa%dnot

present ing bB&uo%%ﬁ%ﬂy@%Htérmbddtmﬁmed %%errﬂ&w(mh! tBicbtaNthefotRzy mat i ¢
activity. Experinmen | npact on the nelanin content in nelanocytes by the

mul beryy | eaf extract of the invention 25[00112] The aimwas to investigate
the inmpact of the test sanples on nelanin content of nelanoma cell |ine
B16. The rep&fple ANd apparatus used are set out bel ow (1)
Mul berry | eaf extract of Exanple 1 (2) DNJ standard reference chem cal

[0096] Mix well 5 kg of the mulberry leaf extract of Example 1 with 1.8 kg of starch, 1.5
kg of microcrystalline cellulose, 0.45 kg of cross-linked PVP, 0.55 kg of CSM-Na, and
appropriate quantities of magnesium stearate and silicon micro-powder. Make 20,000

25 tablets, weighing about 0.5 g each.

Example 15.

[0097] Mix 1.0 kg of the mulberry leaf extract in Example 3 with an appropriate quantity

of starch, fill in 10,000 capsules to make each capsule contain 100 mg of the extract.
30

Example 16.



(3) VC PMGst andard reference chem cal 30(4) WP lysis buffer (5) Opti cal
m croscope (6) Cell culture plate (24 wells and 96 wells) (7) Centrifuge
WO 2011/ O80202RGTF0EN2010/ 076988 25 (8) M cropl at e r eadePCr@NRAB}07d488¢ net hod
was as set out bel ow 1. Harvest the nel anoma B16 cells at Log phase
and adjust the cell suspension to an appropriate concentration, divide into
24 wel | pl p00e8] atial28l kg tidwautbetrl sedf extoaud bEExarge Breeldvied kg of vn‘%mlﬂ'G, ¢ 8y

Il add 1_nt tes le of diff ing with
the modi un?(drtape SRR sk e SRR Uner . BB B 005 gays, |
3.

refresh t htawaripy egalant bondiagdgedind make effervessenbgiaulesr 2 days.

Harvest the cells on day 4 and wash thoroughly twice with PBS. Add 250 pl
WP 10lysis buffer and allowto |yse in an ice bath, vortex m xing once
every 5 mn for 4-5 times. 4. Centrifuge for 10 rrin at 12000rpmat 4 C
Di scar b t hActvipetestegparimenksdi ssol ve the precipitate wwth 400 pl 1N NaCH
and keep it in a 80 C water bath for 1 hour. 5. Use a

m cr opl at eExperiteent b InftibiiomeadiDity alsaay af the0bulberrydeaf exdtact bateegluhesidase
15rel ative content. Results and discussion: [00114] The results of the
assays can[0089%edheiaim Wiag tq invastigate e drhebitai antimity sﬂtbe\ﬁuhlttelnre léavies lextractyn

effect of %r%'éamﬁb orﬁ (t‘tocpéﬁj%sﬁ eBHRe PR ?Ft F%?)hgr%tusvm £ Ut BEy glgcts of

col ums 20 ums the F 6SU e |nh| ory &1

VC- PMG and Mor UQRW%@ Ie%sl’%tr?&'o?EQQrﬂhl%Wt in B16 nel anoma cell s.

effects are aft s inc ron wt VC- PM5 or Morus extract at
di ffergpt conce i d to the control the content of
SRR |

mel ani n in the Plt)eat neht s 0 ¢ and Exanple 1 at different
concentration | f%ag%' uRR %E@E@%eﬁ‘fr%ﬂt éél&?@%é% Et%z?sz%ﬁep hagERES Bk uWﬁP”er
The activity intensity o three co s, fromstrong to weak,
DNJ> Morus ext r s@utiooGirengs! mol/L phosphorlc acid buffer (pH 6.8)

(4) pNPG, made into a 5mmol/L solution using 0.1 mol/L phosphoric acid buffer

(5) pNP, made into a 200 pmol/L solution using 0.1 mol/L phosphoric acid buffer

15 (pH 6.8)

(6) Multiskan Ascent microplate reader (Thermo Electron Co., USA)

[00100] The method was as set out below:
Standard curve

20 [00101] Dilute the 200 umol/L pNP solution using 0.1 mol/L phosphoric acid buffer,
respectively, to 100 pmol/L, 50 ymol/L, 25 ymol/L, 12.5 pmol/L, 6.25 ymol/L and 3.125
pmol/L. From each of the diluted solutions take 200 pl for OD measurements at 405 nm

and use the OD values to draw the standard curve.
[00102] Test sample assay

25 (1) Put 80 pl each of the test sample of different concentrations into individual wells

of the microplate and 80 ul phosphoric acid buffer solution as placebo.

(2) To each well, add 30 pl enzyme (0.42 U/ml), place on the bench for 30s,
incubate together with the substrate (pNPG) for 15 min. at 37° C and turn on the
microplate reader, set the temperature at 37° C, measurement mode to kinetic and

30 interval at 10s. Take the readings 13 times (total 2 min.).



[00116] DNJ is an active conpound identified from Mrus extract, as an

a- gl ucosi dase i nhi bitor andcan reduce the activity of tyrosinase resulting
i n reductworroafosps®ani n i n B-16 nel anona cell |ines. Sikrca/aNeloagessent of
natural occurring DNJ in all plants is vty low, it 30is inpossible to use
natural DNJ for a commercial purpose. But with Mrus extract, although the
DNJ content in {@Tosaekwehatid 08 pasublstratexd dmblty pNBGYshaketanahé bsigH for 30s,
denonstrated a sjm | ot.ency.,of gctivit .wWhi ch indic t hat

W thim Nor s oxPPag P MEESGEIDiesRE) Biorr QTR0 P HsIBHT S eBRY S aS Ofbor k
synergi sti cal | yvamddat@7hey. active conpounds to generate a strong
anti-pignentation effect. [00117] From our observation, when the

concentration OL 4) ViRV caRgiintrforisof e zﬁﬂ-)@aﬁ'@'aﬂﬂ@lﬁvé]@éé ad NeKRaGeW the over
200ppm _the viability of the cell decreased, 5 indicated that an

excessive conceﬁtfﬂ‘P?';ﬁrP| GHVEf Useetheng® Nﬁ&k‘eéﬁﬁ@é‘eﬁaﬁ‘ ﬁﬁepé3>ﬁ9@'r@émesstaw@r%%urve

extract, as a nﬁidéé’t?élaiﬁﬂ‘éqdamttlesBﬁﬁ]e&e&ﬁbh%oo&%f ety profile and a stronger
ef fi cacy conpared to VC-PM5 and its nmechani smof action differ from

VG- PM5, t hus Nb(5)$oﬁfhbrpﬂ’é?deb§ aRd e @kt Kefplesediifdréneofterf@ibhd) skethd Am¥C PMG
to achieve a better anti- ment atj on effect. 00118L In order to devel op

Morus extract a%s Kﬁé'SM”&r&r% %@U%}t%%\(§xisﬁoé f§acton REOIrefs Ui Mer ed

the dosage of | ighé 6nhB@trhigar IR@iiStHe ragstdhlspesged in cosnetics: arbutin:
1% 5% kojic acid: 0.2% 3% vitamn derivates: <3% Based on our study, the

r econmend dOS&g@)Wltrﬁhé@Bh@niratl&m @rah@wss%mples as @y drieebicttbn dpepaes Yof the
mul berry | eaf extrac ? (thhe $rese i nvent ] on onlﬂnge 15 owt h of

mel anocyt es Met %ﬂsest%ﬂ Ish hedptisprmple epeedfatien cirve 1IN e IMRAQIERN ed usi ng
the MIT assay, m\/ﬁwwggpa&esixcamymg aetity & 8heiwell)/ (1Cso X the volume of the

201 of nazan. ot ysFATOB, OFRABARIRATD QX CABNLO D (b 0O & S R Emas 1 r eshly

prepared at 2ng/nl in phosphate-buffered saline (PBS). 2X 104 cells per m
were pl ated in 96 wel | plates, DNJ, VC-PM5 Mrus extract or DVEM were
added io tﬁ medi.um Al | quots of 20pl of MIT stock solution were
added t ?"% Is§HP$I@Pent t| me points throughout the exper| ment, and

th | at bat b t
e a . WRaST EhSRSHl Srupd Aol GrereblorDur Tl e e Tieny e 800y
DVSO by geexﬂae;t mraéerrlr;ge 1Agtlan 1G4 vﬁiilug Xfmetp@nﬁluwgnhw’tm;gar gm@slda[%?vrqluathmt fied
t ot a S| n e rea . a nm er natl on
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Experiment 2: Inhibition activity assay of the mulberry leaf extract and arbutin on
TYR

[00104] The aim was to investigate the impact and mechanisms of action of the test
samples on the TYR activity in melanoma cell line B16. The reagents and apparatus were

30  as set out below::
(1) Mulberry leaf extract of Example 1
(2) DNJ standard reference chemical

(3) Arbutin standard reference chemical



27 10m n at 12000g at 4C, the pellets were dissolved in 1IN NaCH by boiling
for h at 70C. The nelanin content was assayed at 405nmin a

spect r ophwoanatses2Resul ts and Di scussi on The effects oPCDNN20M@7688 and
Morus extract on Cell viability 5[00121]23The data on the cell viability
assay using MIT for B16 nel anoma cells were given in Fig.8A Fig.8B and

Fi g. 8C. [00122] (4DNHopsGoRlkith amd/nvtin psl 62& phesphotindtld edfferopgpemstdimimeliatély i on
of B16 nel anoma cfel | s at the given concentration. These data clearly showed
the non-cyt ot oxPEOaSre of DNJ, VG PMG and Morus extract in Bl6 mel anoma
cell bel ow the éﬁp@ ntn tian ; 10200ppm and indicate that cell growh was
not an influenc The™8s u&@ of nelanin content bel ow. Experinent 5:

| npact of the nw)%qlkij%g%!ﬂtgﬁ#reﬁ&g a%fg 9t(ﬂge”iggventi on on the bl ood gl ucose

of Wstar rats agents and apparatus are set out bel ow
15(1) | berry extr. f Exanple 1 (2) Saline (3)
Mglito standam@(r]o(taI ér@ﬁ@éc emcal (4) 64 Wstar rats (5)
Johnson's One T{gﬁ(&%nmf&e{?a bl ood gl ucose neter and Code 9 bl ood gl ucose test
20stri ps The metho was as set out below [00124] Aninmals received

Morus extract Vg pk eri eal injection (15nmg/ kg or 30ng/ kg) or
intragastricall Wwﬁgng'?%grre%?&gom/ kg). Mglitol (dyset0) (25ng/kg), an

a- gl ucosi dase 25i nhi bitor approved for type-2 diabetes was used as a
positive control. Fasted bl ood-sugar |evels were recorded as a baseli ne,

and bl ood ?h@ﬁfetﬂo%ﬁde?eﬁ@?@é??ﬁ%l%ve‘j at tinme intervals 05.hr, Ihr and 2 hrs

after receiving a starc he animals were dosed with Mrus extract

glr Isglrjsg?o;lmg%qf/ %Eﬂ%%ﬁ%&%g%gs R washi® A H37R0BuRG cRe S d shPflected in
a centrifuge tube. After centrifugation, WIP-lysis buffer containing phenyl- methylsulfonyl
fluoride (PMSF) was added to the cell pellet to lyse the cells and the solution was left to
stand on ice for 30 minutes. The solution was subsequently centrifuged for 10min, at
12000g, at 4°C, with the supernatant (cell extract) containing the cellular components

15  being retained for assay purposes.

[00106] To determine the direct effect of DNJ, arbutin, and Morus extract on tyrosinase
catalytic activity, 60ul DNJ, arbutin or Morus extract (concentration of compounds used
varied) were added to 60pl cell extract in a 96-well microplate. The plate was incubated at
37°C for 1 hour, and then 80yl L-dopa was added to each well. The absorbance (492nm)
20  of each well was recorded at 5 minute intervals for 30 minutes at 37°C using a microplate

reader.

[00107] To determine the indirect effect of DNJ, arbutin, and Morus extract on tyrosinase
catalytic activity, B16 melanoma cells were cultured with different concentrations of DNJ,
arbutin, or Morus extract for three days prior to extraction and assessment. Following

25  extraction, 40pl cell extract, 120l phosphate buffer (pH 6.8), and 40ul of L-Dopa (Zmg/ml)
were placed in a 96-well microplate, and the absorbance of each well at 492nm was

recorded at 5 minute intervals for 30 minutes at 37°C using a microplate reader.
Results and Discussion

[00108] The results of the assays can be seen in Fig 6. The light columns show the direct
30 effect of DNJ, arbutin, and Morus extract on tyrosinase activity in the cell extracts, whilst
the dark columns show the results of the indirect effects of the compounds of tyrosinase

activity.
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[00109] In the direct activity assay, arbutin reduced the activity of tyrosinase in a dose-
dependent manner, whilst DNJ and Morus extract showed no effect on tyrosinase activity.
However, in the indirect activity assay, after the cells had been incubated for three days
incubation in the presence of the test compounds, there was a dose-dependent decrease
in tyrosinase activity in the DNJ and Morus extract groups, but cells incubated with arbutin

showed no effect on tyrosinase activity.

[00110] These findings are in-line with the reported literature and support the proposed
different mechanism of action for the a-glucosidase inhibitors, DNJ and Morus extract. In
the direct activity assay, arbutin directly interacted with tyrosinase, binding to the active
site and inactivating the enzyme, therefore reducing the oxidation of L-dopa to o-
dopaquinone. a-Glucosidase inhibitors do not directly affect the activity of tyrosinase and
this was reflected in the results of the direct activity assay where DNJ and Morus extract

were shown to have no tyrosinase inhibitory activity.

[00111] In the indirect activity assay, both DNJ and Morus extract were shown to have
inhibitory activity over tyrosinase. a-Glucosidase inhibitors act on immature tyrosinase,
and by preventing the binding of calnexin during tyrosinase maturation, there are
conformational changes that affect the enzymatic activity of the mature tyrosinase. These
changes were evidenced by the decrease in enzymatic activity after three days incubation
with DNJ and Morus extract . Arbutin directly competes for the tyrosinase active site and
in the indirect assay, where arbutin was not present in the assay solution, there was no

inhibition of enzymatic activity.

Experiment 3. Impact on the melanin content in melanocytes by the mulberry leaf

extract of the invention

[00112] The aim was to investigate the impact of the test samples on melanin content of

melanoma cell line B16. The reagent and apparatus used are set out below:
(1) Mulberry leaf extract of Example 1
(2) DNJ standard reference chemical
(3) VC PMGstandard reference chemical
(4) WIP lysis buffer
(5) Optical microscope
(6) Cell culture plate (24 wells and 96 wells)

(7) Centrifuge



control / 3.070.79 3.060.77 3.510.76 3.220.47 ig 25ng/ kg 3.020. 71 2.380. 49*
3.200.56 3.050.59 ig 50ng/ kg 3.020.73 2.230.40** 2.890.59 2.70.59* ip
15ngy/ kg 3wW02011832302610. 54 3. 290. 39 3. 150.50 ip PCT/CN2010/076988
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(8) Microplate reader
[00113] The method was as set out below:

1. Harvest the melanoma B16 cells at Log phase and adjust the cell suspension to
an appropriate concentration, divide into 24 well plates and allow the cells to

5 adhere to the walls.

2. To each well add 1 ml test sample of different concentration made by diluting
with the medium (4 duplicates for each concentration). Incubate for 2 days, refresh

the sample solution and continue to incubate for 2 days.

3. Harvest the cells on day 4 and wash thoroughly twice with PBS. Add 250 ul WIP
10 lysis buffer and allow to lyse in an ice bath, vortex mixing once every 5 min for 4-5

times.

4. Centrifuge for 10 min at 12000rpm at 4° C. Discard the supernatant and dissolve

the precipitate with 400 pyl 1N NaOH and keep it in a 80° C water bath for 1 hour.

5. Use a microplate reader to measure OD value at 405 nm, and calculate the

15 relative content.

Results and discussion:

[00114] The results of the assays can be seen in Fig.7 .The midtone columns showed the

inhibitory effect of DNJ on melanin content in B16 melanoma cells, whilst the dark columns
20 and light columns showed the results of the inhibitory effects of VC-PMG and Morus

extract on melanin content in B16 melanoma cells. All effects are after 3 days incubation

with DNJ, VC-PMG or Morus extract at different concentration.

[00115] Compared to the control the content of melanin in the treatments of DNJ, VC-
PMG and Example 1 at different concentration levels decreased significantly in a dose-

25  dependent manner. The activity intensity of the three compounds, from strong to weak,
was: DNJ> Morus extract >VC-PMG.

[00116] DNJ is an active compound identified from Morus extract, as an a-glucosidase
inhibitor andcan reduce the activity of tyrosinase resulting in reduction of melanin in B-16
melanoma cell lines. Since the content of natural occurring DNJ in all plants is very low, it
30 is impossible to use natural DNJ for a commercial purpose. But with Morus extract,
although the DNJ content in Morus extract is as low as 2-5%, Morus extract still

demonstrated a similar potency of activity to DNJ, which indicated that within Morus extract,



30nmg/ kg 3.060. 78 2.340.41* 3.430.54 2.970.41 Positive 25ny/ kg
3.040.74 2.270.71** 2.980.52 2.690.35* Control " [00126] The results
of showedwOhlat1/asksoas extract significantly reduced bl oo@#cCgianond7&isevel s.
The intragastric route of adm nistrati on26howed that the active conpounds
have

DNJ may work synergistically with other active compounds to generate a strong anti-

pigmentation effect.

[00117] From our observation, when the concentration of VC-PMG applied to the B16
melanoma cell increased to over 200ppm, the viability of the cell decreased, which

5 indicated that an excessive concentration of VC-PMG may cause harm to the cells. Morus
extract, as a natural product, has a better safety profile and a stronger efficacy compared
to VC-PMG, and its mechanism of action differ from VC-PMG, thus Morus extract can be

either used alone or combined with VC-PMG to achieve a better anti-pigmentation effect.

[00118] In order to develop Morus extract as the lightening products in cosmetics, we
10 considered the dosage of lightening ingredient usually used in cosmetics: arbutin: 1%-5%,
kojic acid: 0.2%-3%, vitamin derivates: <3%. Based on our study, the recommend dosage

of Example 1 is below 3%.

Experiment 4. Impact of the mulberry leaf extract of the present invention on the

15  growth of melanocytes
Methods
Cell viability

[00119] Cell survival was measured using the MTT assay, which is based on the
conversion of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide to MTT-

20  formazan crystal by mitochondrial enzyme in viable cells. MTT was freshly prepared at
2mg/ml in phosphate-buffered saline (PBS). 2x 10* cells per ml were plated in 96-well
plates, DNJ, VC-PMG, Morus extract or DMEM were added to the culture medium.
Aliquots of 20pl of MTT stock solution were added to the well at different time points
throughout the experiment, and the plate was incubated at 37°C for 4 h in a humidified 5%

25  CO2 incubator. After 4 h, the formazan crystals of these cells were solubilized in 100ul
DMSO by gentle shaking. After 10 min, the amount of formazan was quantified

spectrophotometrically using an ELISA plate reader at 540nm.
Determination of melanin content in melanoma cells

[00120] The B16 melanoma cells were seeded at a density of 4 X104 cell per well of 24-

30 well culture plates, incubated at 37°C under 5% CO2 atmosphere for 24 h. The cells were
then treated with various concentrations of DNJ, VC-PMG or Morus extract for 3 days.
The cells were washed with phosphate-buffered saline, collected in centrifuge tube. After
centrifugation, cell pellets were disrupted in WIP lysis buffer containing

phenylmethylsulfonyl fluoride (PMSF) on ice for 30 min. The solution was centrifuged for
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[ 00133] The ind@i“@@g@%}tieg]\ggfdo%?ezg'fc\éa%gemca?I TA) paraneter increased

significantly (@7%4%;93@%& 28 days of daily use of the 0.2% product (+1
A. U on average) ‘indicating a decrease

(5) Johnson’s One Touch Ultra blood glucose meter and Code 9 blood glucose test

20 strips

The method used was as set out below:

[00124] Animals received Morus extract via intraperitoneal injection (15mg/kg or 30mg/kg)
or intragastrically (25mg/kg or 50mg/kg). Miglitol (Glyset®) (25mg/kg), an a-glucosidase
25 inhibitor approved for type-2 diabetes was used as a positive control. Fasted blood-sugar
levels were recorded as a baseline, and blood sugar levels were measured at time
intervals 05.hr, 1hr and 2 hrs after receiving a starch meal. The animals were dosed with

Morus extract prior to receiving the starch meal.



in skin pignmentation. This effect was observed in 57% of the subjects. See
Fig 11B 25[00134] For the 0.5% product: L* paraneter increased
si gni fi camoI2g11(B2®2001) after 28 days of daily use indi eaTiaN20BE¥)769881 ease
in skin lightness. This effect was obser¥d in 86% of the subjects. See
Fi g11A [00135] The individual typological angle (ITA) paraneter for the
0. 5% f or nuRasuleshanddiseassidnsi gni fi cantly (P<0.001) after 28 days of daily
use of product indicating a 30decrease in skin pignmentation. This effect
was obser VEOO125] Bid86 gilicobdid 0sahbijhebtagier gharey skdrch (K18D Exiper)i nent 8. Extract data
WO 2011/ 032502PCT/ CN2010/ 076988 30 [00136] The extracts of the present
invention (Sanples 1 to 3) difFastedromprigepart extragts 1 n thebpp
characteri Srows apodd(inykyh at edgluBoskabl e 1 bel ow. Table 1. Sanple IC
50(m nl) on a-glucosidase | |nimpispgar ¢enriosbt Col Qumolt er sghmbill)ity 1
34 12% Pal e yell ow Easily 2 42

Normal

/ 3.07+0.79 3.06+0.77 3.51+0.76 3.22+0.47

control
ig 25mg/kg 3.02+0.71 2.38+0.49* 3.20+0.56 3.05+0.59
ig 50mg/kg 3.02+0.73 2.23+0.40** 2.89+0.59 2.7+0.59*
ip 15mg/kg 3.05+0.80 2.611£0.54 3.29+0.39 3.15+£0.50
ip 30mg/kg 3.06+0.78 2.34+0.41* 3.43+x0.54 2.97+0.41

Positive
25mg/kg 3.04+0.74 2.27£0.71** 2.98+0.52 2.69+0.35*

Control*

[00126] The results of showed that Morus extract significantly reduced blood-glucose

5 levels. The intragastric route of administration showed that the active compounds have
good oral bioavailability and are not inactivated through metabolism. The both intragastic
and intraperitoneal doses significantly lowered blood glucose levels with the 50mg/kg dose

being as effective as miglitol (Glyset®) in this study. See Fig 9

10 Experiment 6: Effect of Mulberry extract on reducing blood glucose levels in

humans
Methods

[00127] In a small human study, participants received either 400mg Morus extract or
placebo, plus 50g soft sugar after an overnight fast. Blood sugar levels were monitored for

15 three hours. Additionally, one patient received 50g miglitol to act as a positive control.

Results and discussion

[00128] The data showed that Morus extract dramatically reduced blood sugar levels,
reducing the initial blood sugar spike by 59.91%, reducing the blood sugar levels over two
hours by 50.78%, and over three hours by 47.18%. Morus extract was able to reduce the

20  glycaemic index of the soft sugar from 83.8 to 41.2. See Fig 10
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Experiment 7: Effect of Mulberry extract on skin lightening in humans
Methods

[00129] Mulberry extract as in Example 1 was made into 0.2% and 0.5% cream
formulation for the study. Twenty female subjects (age 18 and older) having given

5 informed consent, applied each formulation to predefined areas on each forearm twice
daily. Prior to first treatment, measurements of skin colour where measured using a

Chromameter CR300 on the defined zones.

[00130] After 28 days of treatment, subjects returned to the testing laboratory where new

measurements of skin colour were made on the same defined zones as day 0.

10 [00131] Evaluations were made on three study parameters which were:
- L* (from dark to light). This is lightness parameter of the skin. An increase in this
parameter characterizes a lightening of the skin.
- b* (from the blue to yellow). A decrease in this parameter characterizes a decrease in the
yellow constituent of the skin.

15 - ITA? (Individual Typological Angle). This parameter shows the skin pigmentation degree
of a subject using the lightness (L*) and cutaneous melanin parameters (b*). An increase

in the ITA® characterizes a decrease in skin pigmentation.
Results and discussion

[00132] L* parameter increased significantly (P<0.001) after 28 days of daily use of the
20  0.2% product (+0.54 A.U. on average) representing an increased lightness in the skin

colouration. This effect was observed in 90% of the subjects. See Fig 11A

[00133] The individual typological angle (ITA®) parameter increased significantly (P<0.001)
after 28 days of daily use of the 0.2% product (+1 A.U. on average) indicating a decrease

in skin pigmentation. This effect was observed in 57% of the subjects. See Fig 11B

25 [00134] For the 0.5% product: L* parameter increased significantly (P<0.001) after 28
days of daily use indicating an increase in skin lightness. This effect was observed in 86%
of the subjects. See Fig11A

[00135] The individual typological angle (ITA®) parameter for the 0.5% formulation
increased significantly (P<0.001) after 28 days of daily use of product indicating a

30 decrease in skin pigmentation. This effect was observed in 67% of the subjects. See Fig
11B

Experiment 8. Extract data
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Expl anation to Table 1 above: [00138] Sanples 1-3 refer to the products
made i n Bxanrplies2323; [00139] Sanple 4 refers to the preduaNndesmscor di ng
to Patent 03139028.5; [00140] Sanple 5 wa& nade with the nethod descri bed
bel ow. Pul verize mul berry | eaves and extract under reflux with 80% et hanol
for 3 tinmef0136RThoextsceadfthd br@eentFHWentid)le(Sla@fﬁbleﬁl td 8)fferden pridralrttsxtraetsw)

f h | foll d by 4 folds f bot h
Ond ana"or i tbet ARG s 25 1k F b LIRS ThBlopehoe. b for 24 hotrs betore.

filtration &oﬁg centrate the filtrate solution and extract the condensed
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[00141] Spaple 6 wgz4pmde with the n®thod descr | badwhalbeswn Palargdel ze
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to obtain fraction 3. Centrifuge and concentrate fractions 1, 2 and 3,
respectlveh% and m x to 25o0btain the sanple (6). WO
2011/ 03250894371 g7 év8ablg{ above:

[00138] Samples 1-3 refer to the products made in Examples 1-3;
[00139] Sample 4 refers to the product made according to Patent 03139028.5;

[00140] Sample 5 was made with the method described below: Pulverize mulberry
leaves and extract under reflux with 80% ethanol for 3 times, 1-2 hours each time. For the

10 first time, use 6 folds (w/w) of ethanol of the weight of the raw material, followed by 4 folds
for both 2" and 3™ times. Combine the extracts and leave it for 24 hours before filtration.
Concentrate the filtrate solution and extract the condensed extract with water 5 times at
70-80° C. Each time use 10 folds of water of the weight of the starting material (mulberry
leaves). Adjust the pH of the combined water extract to pH 3-4 and add NaCl to 3-5%

15  concentration. The liquid was subjected to D101 macroporous resin chromatography with
a column of 60cm (H) x 3cm (D). Wash with water till the eluent became clear and then
elute with 5 folds of 30-50% ethanol of the column volume, flow rate 20/ml. Collect the

eluent, condense and dry it to obtain the sample (5).

[00141] Sample 6 was made with the method described below: Pulverize mulberry leaves
20  and extract twice with 50-60% ethanol at 50° C, using 10-12 folds of ethanol of the weight
of the mulberry leaves each time. Concentrate the extract and pass it through a column
filled with D72 strong acidic macroporous resin and collect the fluid (fraction 1). Elute with
ethanol to obtain fraction 2 followed by 70% ethanol containing 2% ammonium to obtain
fraction 3. Centrifuge and concentrate fractions 1, 2 and 3, respectively. Dry and mix to

25  obtain the sample (6).

[00142] Sample 7 was made with the method described below: Pulverize mulberry leaves

and extract with 80° C water twice, (10-15 folds of water). Adjust the pH of the combined



extract to pH 2-3, cool it to O Cuntill conplete precipitation. Filter and
subj ect the concentrated filtrate to cationic resin chromatography. Elute
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1. Contlnue to elute the colum with 60% ethanol (5 folds) to obtain

fracti on 2100Ad3kSamplecs yasgadsvith the msippdgegoiRad Gelow: rﬁ%‘t‘?@'ﬁe gubgrydeaves

exchange CthdJ@%lracV‘ﬁﬁﬁBQ%Qetl%HdeBﬁ 3Winidd (9618 oAk I\/\Jeﬁgh'ft Bﬁth@'nﬂ%ﬁrryh@@@%eeach
colourless, Elute with 0 anmoni a solutlon( fol ds) and coll ect the

o ont + o BB anpaniiae it COMAS ARt ar AN (B Ganger el pie AT apodnaeplptats,
respecti vehyd vate? s ﬂ*ﬂerboh%tl%@éwé@e(ﬁ%}ant 135& Qgﬂﬂl‘ﬁ}ou—@ﬂ% §@(bﬂﬁbl:ﬂobb$roh§rré§$n used

in the Tabl e are defined bel ow wi Il dissolve
in |ess t heglurn gnd ggilest the fluish [E{Hie é"thf f@“%&%ﬁf@rﬁw PO'HP@%HTP«/@ ql And yatsy

wat er ; 10 " AYBERAS bbibirli SABR1ECYhfHuedb SRR 1he dointOwiP80 Wl tioB(5; folds) ©000145]
The above results denonstrated that the product of the present invention is

bet t er 20t ARSI ZrAest hesbrrdics Tita pﬁ'étﬁ”\%ﬁ“)t/'t tr!f@#’ﬂrb%?a%” PRBANGSCOEPT-v e

princi pl e, wegh @4 cAitfin Wﬁh@\fat@rQJnﬂﬂ)tHe' éIlYent bmra&ééb@r%%éoéﬁgw.m\@@mér%%% 32
CLAIMS 1. A plant _extract, obtained f Morus pl ant | eaves, which has an IC

50 val ue, PEUFAHBHPIES)AGI colletitmeleent, o SPtaé‘ f&fﬁ@%ﬁt Caneniratsrandeisy fragias €

g/ m . 52. Agfd anesgectivalg to @staifltiad s@Apleg)c! ailm 1 which has an 1C 50 value, to
inhibit a- glucosidase |, at a concentration of from5-40 pg/n. 3.A plant

extracts as‘orohu]nmb s&utﬂlﬂyté?ﬁstd%@d i 186 gdblRGre Wafingy pddveh conpri ses 5-40%
(ww) total imno sugars as neasured by quantitative HPLC and/or LG MS

(l'iquid chromag ogr ansiiy®sisol&Pes shRpRIViIN HissdiPdinAesd MBh 1aMtvast as clained
in any of the preceding clainms which conprises 8-30% (W w) total imno

sugars. 5. A plant «gytpaci ?%ﬁnﬁﬁea«hnméﬁésblﬂeﬁﬂyo 86 i Matdd ecedi ng cl ai ms whi ch
conprises 15-20% (ww) total im no sugars.

. “‘Average” 1 g sample will dissolve in 30-100 ml water;

[00145] The above results demonstrated that the product of the present invention is better
20 than the current products in activity, content of the key active principle, colour and water

solubility.



6. A plant extract as clainmed in any of the preceding clainms wherein the
i mno sugars 15further include DNJ, fagomine, N-nethyl-DNJ, 1,4

di deoxy- IWwe-20nia3esoR- ar abi nitol (DAB), 2- 0-a- D gal act oppCcanoeyio/Dbess
(GAL-DNJ) and calystegin B. 7. A plant &tract as clained in any of the
precedi ng clains which further conprises 20-70% (ww) total am no acids.
8. A plantCeAiM&ct as clainmed in claim7 conprising 30-60% (w w) total
am no acids. 209.A plant extract as clainmed in claim@8 conprising 40-50%
(ww) total am no acids. 10.A plant extract as clained in any of the
preceding clains wherein the Morus is selected from a. Mrus alba L. b.
Morus al balvar . Ampldnt exteadt, abtdine@fbd@n I\Mlmsjplani lgaeesawtlict had/lan UG savmie, &b | s

cont ai ns. 1- 2056 [P BFoehRis | A Pé%"n" BB e BRI e Tot ol wei gt

of the extgact sai d
ext ractseco?]t ai néjp%jrﬁsg)#%w%sgéoré&gb(% capﬁﬁ?éag ? \gll%éy&gg@lggaof t he
total wei ghicasfidaskhe, ahat comcentratidoPDdrh/5032 HYARCT/ CN2010/ 076988 33 13. A
pl ant extract as clainmed in claim3 wherein said extract contains 4-6%

(vv/ w) of (BNJ) Aalantkatrad asclatnhed ipawiy of tfe grbeeding ddimsevhytit camfiprisee 5ed% act .

I .
1306 (ot w P RGBS GorR P Tbas 8 ladiNG] APPSR BB e RET T c°
extract. SdfFomaplgearthyexassapectasnethai med i n any of the preceding clains

characterised in that it is pale yellow or nearly white. 16. A plant extract
as cl aloed4i n aAylat extrast ps sleirdeci aoly af the praecading daimsedhi¢heanheitses 8-3056

(w/w) total imino sugars.

5. A plant extract as claimed in any of the preceding claims which comprises 15-20%

(w/w) total imino sugars.

6. A plant extract as claimed in any of the preceding claims wherein the imino sugars
15  further include DNJ, fagomine, N-methyl-DNJ, 1,4 dideoxy-1,4-imino-D-arabinitol (DAB), 2-
O-a-D-galactopyranosyl-DNJ (GAL-DNJ) and calystegin B.

7. A plant extract as claimed in any of the preceding claims which further comprises

20-70% (w/w) total amino acids.
8. A plant extract as claimed in claim 7 comprising 30-60% (w/w) total amino acids.
20 9. A plant extract as claimed in claim 8 comprising 40-50% (w/w) total amino acids.

10. A plant extract as claimed in any of the preceding claims wherein the Morus is

selected from:
a. Morus alba L.
b. Morus alba var. multicaulis L.
25 ¢c. Morus nigra and
d. Morus australis Poir.

11. A plant extract as claimed in claim 3 wherein said extract contains 1-20% (w/w) of

(DNJ) calculated on the basis of the total weight of the extract.

12. A plant extract as claimed in claim 3 wherein said extract contains 2-10% (w/w) of

30 (DNJ) calculated on the basis of the total weight of the extract.



easily soluble in water. 17.A plant extract as clainmed in any of the
preceding clainms characterised in that it has 10a pH val ue of between
5.5-6.5 iwoaol9swmeer sol ution. 18. A plant extract as clairmtoion7easy of the
preceding clains characterised in that a3iJv spectrum of the extract shows a
maxi mum absor pti on at 218nm and 263nm 19. A nethod for producing an
extract, fi1&am Maplst pkigaut ab einesd inwldiol8 Wiksreiarsaldexd@ct contains/ébtie(w/w) ofnhi bi t

-gl id f 1 h /m i Si h

Toot 332?&@)%@@%@? égﬁta%ﬁi P gPlaL &3 tf@%ﬁﬁﬁﬁgtionci?‘éé‘? ‘o | et
terial; £

St ong aci dic carineRhange e A AR ER R R BTN, R

an anmoni a(BMl)ehicolatesiodn tdaetblaalg ofheteﬂanarghdehe exteact.ng t he anmoni a
therefrom 20c. Subjecting the eluent to colum chromatography using a

macr opdy ousd.absAmENt extrack as wlainced inexntyion thet precesiigudlaions; charadtediseCoribetit isat i ng
and dryi ng A nethod as clainmed in claim19 in which a. The
pl ant Ieav%élgg?lgg(v%&a e(?rlgl%%'tﬁade into coarse powder, the extraction 25step

i s conduct W | ar I per
the quant i t?@ of L‘t a%t %gtrgc? grssla% qom a%go?[heabga é’&n@lggﬁecgi ra er@gé matbg PQ

b. the col aaaﬂwssluh)&snwtamth 1-2 folds of water of the col um vol une and

t he wash discarded, the colum is eluted with 2-8 folds of 0.2-1.0N amoni a
30wat er sollGt i oA ptefnt ekteaat ek alameadbiniamy of tte @ecasdling ¢laimsrchtmctsfrisad B thal itisasof

var ue B BT s SEP AR §4 T8 %@Wﬁ%@@@ﬁ?}/ 2010/ 076085 34 . Lhe

| t Wt |
Co ! S0 Ak Bt L WBnG A ARE NS0 aplbanciatos ey O,
a mesh 80 spasirgm of2le extrast wsa(maalmunaabsar@thmw2|1&nrarayd663mhai ms 1-18 or

t he product of the nethod as
19. A method for producing an extract, from Morus plant leaves, which has an IC so

value to inhibit a-glucosidase | at a concentration of less than 90 pg/ml comprising the

15  steps of:

a. Conducting a water or alcoholic extraction step from leaf material;

b. Conducting a column chromatography purification step using a strong acidic
cation exchange resin, washing with water, and eluting with an ammonia
solution collecting the eluent and removing the ammonia therefrom;

20 ¢. Subjecting the eluent to column chromatography using a macroporous

absorption resin, collecting the solution; and
d. Concentrating and drying the extract.
20. A method as claimed in claim 19 in which

a. The plant leaves are dried and made into coarse powder, the extraction
25 step is conducted with 5-18 folds of 0-40% of a low molecular weight
alcohol per the quantity of the Morus plant leaves (w/w), and repeated up to

5 times,

b. the column is washed with 1-2 folds of water of the column volume and the
wash discarded, the column is eluted with 2-8 folds of 0.2-1.0N ammonia
30 water solution of the column volume, at an elution rate of 1-3 folds of the
volume of the column per hour, and the eluent is collected with a pH value
of between 9.0 and 11.0,



5clainmed in claim19 or 20 for use as a cosnetic or nedicament to treat
condi tions caused by pignentation. 22. A plant extract as clained in claim
21 whi ch we 2bavo3esduci ng t he production of nelanin. 23PCAQN2a(076988r act as
claimed in claim2l1 or 22 for the treatnght of ailnents or disease 10caused
by hyperpignentation including: freckle, chloasm, striae of pregnancy,

seni | e pl aque and dretheroiumn is%ted&wpﬂm anbluend mic betagen ltied satationranaroyludfin of
clainms 1-18 or the pf)o%luct ﬁ & method as clainmed in claim19 or 20 for
use in controlli ng bPD 8erél2 éog 808 or Iowering the glycaem c index of a

f ood drink d I

claimed i any of i GeHeLexEdg; 'stoHeveiafe?sﬁeEo%s%%%sw%m@a%@%l Sed i
I 19 20 . Ki

AT 2 4 B AR S S

di acet y4 botldlrma,d |az:kaira|19 oalD dor usetaa@amsnmﬂc oi medicament to treat conditions caused

undecyl enoy § ﬁ‘%ﬂ gnl ne, liquorice extract, al oe extract, watercress
extract, % um ‘extract, hops extract, gl utathione, 20ecdysone and/ or

el lagic aC.‘Zﬁi % 1ant e asc'irgg c% ed Hecgé r% ICI’?% fg %aﬂcﬁrﬁ%{hgrp? (ﬁjc% T wher ein

said vitamn (@ va i S magne PMG) .

27. A cosrrmlelamnmr medi carrent as cl al rred |n cI al m 25 or 26 wherein the ratio
of the extract and the other skin lightening agents is from10:1 to 1:1.
2528. A phakdmacebplardkextrant s aeeoed ioalaimr21or2gdor tbe tréainmdot atialinenisontisease

T e e R N e R g A

conpri si ngplagys amd melenpmat as cl ai ned |n any of cl a| nms 1-18 or the product
of the method as clainmed in claim219 or 20.
24, A plant extract as claimed in any of claims 1-18 or the product of the method as

claimed in claim 19 or 20 for use in controlling blood glucose level or lowering the

glycaemic index of a food or drink.

15  25. A cosmetic or medicament comprising a plant extract as claimed in any of claims
1-18 or the product of the method as claimed in claim 19 or 20 in combination with one or
more skin lightening agents selected from: vitamin C and its derivatives, kojic acid, arbutin,
diacetylboldin, azelaic acid, octadecenedioic acid, undecylenoylphenylalanine, liquorice
extract, aloe extract, watercress extract, ascophyllum extract, hops extract, glutathione,

20  ecdysone and/or ellagic acid.
26. A cosmetic or medicament as claimed in claim 25 wherein said vitamin C derivative
is magnesium L-ascorbyl-2-phosphate (VC-PMG).
27. A cosmetic or medicament as claimed in claim 25 or 26 wherein the ratio of the

extract and the other skin lightening agents is from 10:1 to 1:1.

25  28. A pharmaceutical, nutraceutical or a food or drink additive or supplement
comprising a plant extract as claimed in any of claims 1-18 or the product of the method as

claimed in ¢claim 19 or 20.

29. A food or drink comprising a plant extract as claimed in any of claims 1-18 or the

product of the method as claimed in claim 19 or 20.



