[ADPLICATION NOTE ]

Woaters

THE SCIENCE OF WHAT’'S POSSIBLE™

Charged Surface Hybrid (CSH) AS A o./0O0Y—%ZHU e
Goldenseal Rootf 2D 34 iEEEM L

Mia Summers and Kenneth J. Fountain
Waters Corporation, 34 Maple St., Milford, MA, USA

Fllrs LI
B SRS EAYDO—FE YT E— ok Goldenseal (Hydrastis canadensis) & US LEREB®LHFFREDIEY T, L<DXIL
][z N BICBVWTEREEULTERAEINTEF U, Goldenseal root 3 4(CI3 berberine
B UPLC-ToF-MS % F U\ e 8 2 B & YIRS DR  hydrastine EEDAVF/ UV T ILAOA RHZENTITH. INSOEEER
EEE [EDVWTREKHRSNTVET s TNSOTILAOA RG. KA AV @EBE
B O EERRONER R TIRT—UY HRET CTREROEENSLZRAVCES, BRI EESYOUEEY Y TILO
JARERBASLTZ AN ZFERTSET O—5EUFT«HFIRENTNBDZEICLDRFEE—ITRIRDEBESNF A
DRDSHBMRAT —IVICY—LURICHHE
BE AP TUT—v3>V/—hTlR, SHE. 2% C, PRESAMEC, H5LE

EERT Goldenseal R D7 )IVAOA ROO—FEUFsZRELELETED
Charged Surface Hybrid (CSH) A5 L7/ 0 —&ERULEDHICDODVTEHBELE T,

YYa—vay HUINOO—FEUTAERLEEBTET. WICBIFB7ILAOA RRHD
ACQUITY® UPLC YR 51 E—otk, SBE BEEREL, RTBELERHRE (M) EHLE
ACQUITY® UPLCCSH Cig 5 L BODRAEEBZICITADKIICIEDE T, Goldenseal D BE(E R —U I T
XSelect” CSH G715 s BB CSH 7 S R RUERAW BT ET UPLE® h SHE HPLC ICBBICHTEBET

ACQUITY UPLCAS LAY aFaL—% . “ ) _ o
EBITD. F—1y MEANDOMEOIHIZSER WL HTEE RIS
o e R v MEEHORER B HPLC S5 BAID S ERIS:

™ s TRDREEDEFINET, PRI —ILTHBREUL CSHEERZEERTDIET
LCT Premier" ToF EBE& 9475t
MassLynx™/ 7 R T 7 Goldenseal 3 BEMDIEIREE 7 ILAOA ROE—IFRIRDE EDHIFENE T,

F—U—F
DITEIBE
SRR
SYERHPLC
UPLC

RRY

e YaE:
FILADA K
RIIRUY



[ADPLICATION NOTE]

Pa eSS
2ICYRT L BEHICEEEDIEVEED)
TREHE - A:0.1% FEEKBR
B:0.1% FE7 Eh=RILBR
——RIVEER: XK:77ENZ=RJIL 10:90

BUTIVIN=T
V=IbIFwva:

K:7ERZRUIL 90:10
K:7EFZRUIL 90:10

NSLRE 30C

R UV@254nm

ACQUITY UPLC &4

NS4 ACQUITY UPLCCSHC,q
2.1X100mm, 1.7pm
RMES : 186005297

TR © 0.4mL/min

AAE: Tul

ISIT U 0-40%B; 0-6 53, 40%B;6-8 73,
0%B; 8-10 73

2

BREER

Goldenseal DFEF R HEMICIE berberine A2 hydrastine IEED AV F /U7 )L
HOARDEZEINE T, INSOIBEEMCEYIIEA 7 28 EBEBRM T TR
ROWBEASLZRVCES. BFFE—IERIEONTFO—T1VIF v\
YFAHRESNET * BHEILREYODCBNT. A —/\—0—RICLBE—
IF—UVIERBEDRTICED, =5y MEEMITH DD B ULNIELHE
MODEERICTAIENTULEWNE T, Charged Surface Hybrid (CSH) hS LTS5/
OJ—lF. NATUVYRN\—=FT 1 JILDORAICHEBOF +v—IZMABDILET, F
B EDRMEZZSTREBICSITDEREHEEMOEH U E—IRERBE KU
O—F1VJZRELET,

CSH C,g S LT D Goldenseal B DB ZE, REZ LM C,g HS5 LB KU BEH
Co NSLTD5EE ACQUITY UPLC YR FLTHE LE U, BREOIOTRSS
L7ZB 1 [SRUE T, BEH Gy ASLAEREZFM C ASLIREESE. FEL 2
DOE—I[CDVWCEEA—/\—O—RZRITE—IRIKDNRENF Uiz, HERL
THBHECSH G IS LTI Goldenseal HIEMIMLHMID UV [CKDAHTICHBWVTTF >
ERFHRE—IERNEON. BREDBEELLF L.

6.0e-1 7
3 CSHC
2 40e 8
20e-1
00 e J‘J‘J\L :
0 1 2 3 4 5 6 7 8
6.0e-1 BEH C]s
2 40e]
2.0e-1 J\
00 Frrrrrrrrrrrsephed e Serrad S — ,
0 1 2 3 4 5 6 7 8
6.0e-1 Superficially-Porous C,,
2 40e1
2.0e-1 A]\‘
(Y S WA OV S VN — ;
0 1 2 3 4 5 6 7 8 min

B Goldenseal#i 1 DCSH C 15 BEH C 5. ZXETZAMEC |, TDLBEEE HSL P14 XE
DRI Z TR,

y—TvyMESYDRE

BHIESBICBUVTIE. E=JD0F7—UYIPRREENTRIC/OSNIEVNTET
HWRIEEVOREDLWHIFSNFE T, UPLC-ToF-MS & CSH 7o/ 0V —=HlHEbE
BTLET. BRGNS Y -5y MEGYDORREDT VAT vIREDITA
T A7 TUT—2 3Tl ZRINEYZERET DIcHIC. Goldenseal L
% CSH C,g A5 LR LTz ACQUITY UPLC & ESI ToF BE S HTETICKD L TLY
F9o b—FIAFVoOXMISLTRENCRANDEES KUHEBE—IDE
B3 Goldenseal I DELH RICHI S LLE - FHELR Uic, B D DEEF
MassLynx ¥/ 7 R T 7®D" Elemental Composition Calculator (BFRETEEELDES
BEETERBMIG/INY—ZRAVCHEBERSEY TN ZRVCEBEEEDN
IC&bfTLWFELEE (KB 2).

Rapid Lipid Profiling of Serum by Reverse Phase UPLC-Tandem Quadrupole MS



AUTO-PURIFICATION 43HX HPLC &4

NS4 XSelect CSH C,5 OBD
19X100mm, 5um,
HmES 186005421

TR : 17mL/min
SENE - 1644l

ISIIT U 0-40%; 0-11.6min, 40%B;
11.6-27min, 0%B; 27min-

ESI TOF-MS {4
Y AAF>/L>/Y :150-500 amu

Tk ESI, V+ E—R
FrESU—EBE: 3000V
J—VERE: 10V
BEBEERE 350L/hr
BESIEAR 700L/hr
IRAER B 200pg/mL leucine

enkephalin in 50:50

K: 7RI
F—HX—I AU : Empower 2 CDS

(UPLC &K U HPLC)

MassLynx (UPLC-ToF-MS 8K U

5B HPLC)

Y7 Va0

Goldenseal #H4 :1605mg ERfEEZ1E Goldenseal root
MRIE 10mL BEFEETF)L7ZRAWLT
ERCHE. VTV 1 -
BH%Z 0.2um OV TJ4)L5—
T3\,

LCMS T D#ER. UV oOX NI SLTROSNIE 2 DDEEFE— (S hydrastine
& berberine ERIESNF LR (B 3), (SHFo/OY—ZALNCO—5FEUT«
EE—IHRDPBELELECET, EBEBUE—IICEREUVTBEIZ2HEMRD D
canadine. canadaline. berberastine D3 B - BIEHEIELE T

Component Experimental Mass  Calculated Mass  Error Formula

(M+H» (M+H") (PPM) (M+H*)
Berberine 336.1236 336.1236 0.0 C,oH,eNO,
Hydrastine 384.1520 384.1447 0.8 C,H,,NO,
Canadine 340.1549 340.1549 0.0 C,oH,,NO,
Berberastine 352.1182 352.1185 0.6 C,oH,eNO
Canadaline 370.1648 170.1654 1.6 C,H,,NO,

B2 Goldenseal 55 DT FAEBE T

LCMS AT DFER. W oOY NI SLTRESNE 2 DDEEFE—T IS hydrastine
& berberine CEAEENFE LR (K3), (SHFZ/O0Y—ZRAVCO—5EUT«
CE—IRRDALLETET, FEBE-JIGABRUVCBHITIMER S D
canadine. canadaline. berberastine D73 B - BIEHEIRLF T,

8.0e-] ACQUITY UPLCCSH C,; 1.7 pm

2.1 x 100 mm column
2 6.0e-1 UVat 254 nm

Berberine

4.0e-1

Hydrastine

erberastine

___ Canadine

U327 Canadaline

2.0e-1 4

-

0.0 T T - T T T \
6 7 8 min

0 1 2

=

[

B3 Goldenseal D — xft#HYIdCSHT 2./ 02/—BH K& FUPLC-ToF MSICE D 78 - [EE

DITEBE

DAV YR (UPLC ETcld HPLO) [FRAYEIH SDF -5 vy MEEMD AT )—
ZUUICEREINE T, RARETDEEWEDTT DXV YRIEBHIRI DERD
TeHICHE HPLC [CUIRUIBRT =L 7 v TENET . SHBIUTIDBEICHNT
RSN LEEREZERATSE. BREPE-IAECKEL. TRAT—IUIC
BVTHEDOHI D DB TEREDNBEICEDX T, (SHEEHETROTBKIY
TWMEBSDAS LYA BRI TVD b E—TBHIEFZ#RUTHRAT —
WICRT—=)VPvTTEFT, &HIC. (SHASATIEBEH PREZAMEAS LIS
ERTHYTIVOO—T 4V IFv )\ T4 DAL T DIcDIWMAT —ILDIEEIC
BVTKEGFHRELED, E=IF7—UYITHIZENBIETIOENWVNE TS
VAVEDEITHIENTE, BORUTIBRAT Y TOEIMZERTEXT,

Goldenseal D73 B UPLC 2 A 57" C@D ACQUITY UPLC CSH Cg 55 L5537 B HPLC
YZFLTEUTZ AR (XSelect CSH Cig 19X100mm, 5pm) DASLICEBELEL
Teo FT ACQUITY UPLC ASLAYF1U—4ZBNT HPLC ICHWHERREL . &
WTOF—5—ZXBBMASLAUFIL—5EHNTHERHPLC [CBELE U,
HSLEEICHTBHFEDE (Ud) ZE—EICROTHBEEMIZLT 105D
UPLC XVw R% HPLC [ICEYIICBE T BITIE. 4.6X250mm, 5pm ASLDRET,

Improved Analysis of Goldenseal Root Extract using Charged Surface Hybrid (CSH) Column Technology 3



[ADPLICATION NOTE ]

BRELVTH/SNB XV Y RN 15 BICEDE T, COXRIFREBDOHN DDAV Y RODDDIC, EEUE
HPLC XV v KRG FEZEZRICONTFIC—EDREE TRT—IL7 YT U, BEZEHPLIC XV Y RICBELX
Ufeo T, EAE. JSIIVMFEZRBUCEDREE CRT—ILPvIITBHTLET, BRELTED
BRBEDE TOHCOMDBDIEENIERICELED T T, DHSTWMDRT—IV7 vy IICEAUASLT=
ARUZAL. (SHF2/09—ZANSTET WP TERBRICBVTRSNIcO—T 1V I+ v\ T 1D
E. E=ORRBRUZEEDE EHTE HPLC [CBVTHMFFINET (K 4),

7.5e-1
5 ) ACQUITY UPLCCSHC ; 1.7 pm UPLC
= 50l 2.1 x100 mm column
2.5e-1 n
00 T - T T T T T T T
1 2 3 4 5 6 @ 8
2.0e+1 7
1.5e+1
XSelect CSHC ;5 pm Preparative HPLC
2 1.0e+ 19 x 100 mm column
50 3
0.0

R R T e T
B4 Goldenseal #HHHD254nmICH(F BUPLCH & UHPLCH B

FEH
H Goldenseal BT D 1 VF /U 7)LHOA RIEEDEEMEESWICTDVNT,
CSHo/0V—=AWSZ LTy TIbO—TsvJDELERESNE U, i

SEXM
1. Weber, H.A. et al. J. Agric. Food Chem. 51: 7352
[2003].

ROEZAMTCRFIREZAENSLELRT, SHASLZRWSIETE—D
FUVIMERULTRHREDNE LL. 2EUTIDRFEREDSBNE
SN&ELk.

2. McCalley, D. V. Anal. Chem. 78: 2532 [2006].

3. Jones MD, Alden P, Fountain KJ, Aubin A.

Implementation of Methods Translation between

B CSH 72./03—%RULVE Goldenseal DD BETlIE— IR E D BEED E L.
ACQUITY UPLC & ESI ToF-MS ZRW e KD RIFRNIFBBRBEEDTICEIDEEL KU
MEOXMRHEYDRESINK L,

Liguid Chromatography Instrumentation,
Waters Application Note [2010], Part Number
720003721EN.

M Goldenseal 738D UPLC D573 EX HPLCAND DHTEREF EB S DRI —)LICH
WTHBRAU CSHASLTZAMIZRANTITLE U, BRELTESNIEOR
DEECIE. DHTEDBRREZETI LB UIGEREEE—IRRZEHRLTHED,
DD SHE LCANDIR TR D HRNEDITEBREDTAE U,

Waters

m THE SCIENCE OF WHAT'S POSSIBLE."

BED #—5—XHRXRHE www.waters.co.jp
REAH T140-0001 RR#E@/IXIERI1-3-128 5/06tiEIL TEL 03-3471-7191 FAX 03-3471-7118

UKAS KERSEH T532-0011 ABRARIIKFERE5-14-10 Y AT «HARZOY REIL11F  TEL 06-6304-8888 FAX 06-6300-1734
QUALITY 5 =
MANAGEMENT ER N RR KB
001 FOShEYS— R AR SEE EE AR

ZDIS09001 5B E #2013, Waters CorporationDHD T .
Waters, ACQUITY, ACQUITY UPLC @5 kT UPLC I Waters Corporation D EEREIE T d. CSH. XSelect. MassLynx. Empower,

LCTPremier. OBD @31 The Science of What' s possible & Waters Corporation DEIEC I, ZDMINTDEFEZIFZEN
ZNOMRBEEICEBLET,

©2011 4 12 B 720004098JP



