20

B 9B
52

FRELME B F2 (hydroxycitric acid, HCA)ZHH
AR EE IR & 2R RS 2 — =
o HREEAE Y I B - R R B
BEMRAET - SRS R ] 251910-30%.Z HCA'™ filnetr A RER ED KEERBE - fehltk
Yo [NHCAR] I H|ATP citrate lypasefEH » FHII
acetyl CoATZREK » 1£ A\ #5 5 %5 0 B8 5 g B 15
HE Rl & Bk - 3l EL#H1BE % (glycolysis)

REEYITFE AR, 3 £ 20-25 2012
Ann. Rept. Food Drug Res. 3 : 20-25 2012

RER M P AEEEGEIREET IR

ZEB RRE WEA MER #RIS

RS E B R kel

W B

AHF R A 5 BUR A MR BTk — AR BY 1 71 18] 23 (HPLC-PDA) » #2384 ik g R
My ZARAE AR R F Fe A4 B2 (hydroxycitric acid, HCA)X 4% o # W2 L #4088 #7144 » L
S pHA 2,54 Beds afe T ve T IRALER 8,425 mMAFER B 700k A A5 840 - 2404 8210 nm
Bk 0 RIR0.5 mL/minf& T 0 EBATHCA & 2URAR B M © Heon 48 18] 48 3L BEAL R 2L 9T IR &
T2 0F - HpHIA % B b s FALECR » & ik &M (pH 10)8F » ¥T A 209 i 8 42 B
ABFEIRE F o FHLEL mL 2% T BRIZER R F PR E R £4 mLE 0 THPLCO#T © = #HART
SRR M EAZTHCASE » HHCAW A & S A54013-31 mg/g ) -

RASEE | AR RERR BRREZELY - EMEERE - SWRERHR

il

Al

E B9 HE AT SRS - U AN g amh RERED -
@ Y H BT - AR HCAL 2

U N
PR+ {HSaito® A (2005) 2 HE IR (> 778 mg #EEL TS E
HCA/kg bw/day) % {5 JEFEE A [ B (male Zucker — ~ MHEAESE

obese rats)4JHan B ZAiH < #1°8 o Hayamizu®F A
QOB HAERER I TERAR AR
AN BRHCAZ R E R 750-1500 mg « FE(H
TTTEVE AL - NEERMERT AEEZ
At g L A R RE T AR & 2 PR
% (hydroxy citric acid, HCA):+& HEFR &5

(—)RAZEHH

1500 mgPA R ©

HRIHCASHT /5 > Revathi®s A (2010)""%
PATLC » HPTLC X HPLCYETIE & S 25 i Wy of
HCAR /7 Z 53 « IRIRIMEE R EZH Y 2 &
s HREE TFERS ZMEEHCAS
Moo A 22005 4 PR A EFEZERGF L =

THEPHCA & &Y - 201157 Bh 4 sk Bt
HCA & &N » MR il (R & 5L P HCA
G pHIEE AR A8 E AR I E LR 2

FRELI B $5 [ (-)-hydroxycitric acid tricalcium
salt, 97%, HCA-Ca, Fluka] » VU | E:Hfi k&
#%(tetrabutyl ammonium hydrogen sulfate,
TBAHS, Nakali) * B — &8 (potassium
dihydrogen phosphate, Merck) * H[#%(formic
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acid, Merck) * ##(85% ortho-phosphoric acid,
Merck) * 0. 1IN EMIE T (0.1N hydrochloric
acid, Merck) * &7K(28% ammonium hydroxide,
Merck) °
()& et
1. R i
= RO A @ T (High performance liquid
chromatograph) : Hitachi L-2130 HTAA
g R~ L-23003 BEE TR RS
L-2200 H Btk itk ds - FEACL-245508
TRl 5] HH 28 K2 EZ Crom $iB iR TR
2. JEMTE A R A AR Y [
#FHACE 5 AQ (250 X 3.0 mm, 5 pm)}
ACE 5 C18 (250 X 4.6 mm, 5 pm)EHrEH:
(Advanced Chromatography Technologies/zE
f)  EFHZERVE HE Oasis® MAX (6 mL, 125
mg)(Waters/zE /i) °
Gt R
1t ie Ryt A4 ok Bt - o2t i e
BE - HE M IR R G REREEHER
BT+ (BEAR T R £ -
~ BRI AR RIS A AR 2 BE
IVHCA-Caff ¥ 14710 mg » FEHEREE » DAZE
BiEF /KA R E A 2210 mL (BEFI970 ug/mL)
TE B UEF - FA — 20°CHESEITF iR AT - BV
HEJR2.5 mLEz10% HERVATR 1 mL - DLEEET7K
FEARES mL > FHLL2% AR EER30 ~ 60
120 ~ 240 ~ 360 pg/mL » (EVEFEHEE WG - HEAT
HPLCI T » RRASE 18 VA IR e FEE R e T e Bl L ¥4 e

B—  KEEEEHEE

B e S A R AlE SR AR S T R
= -~ HPLCHO'7{&14
()R BAE A R AT

1

2

. 100 mMB AR BT (pH 2.5) © BI85 %W
BRYATR11.5 mL > I AZEET-7K800 mLIE &
%& - DINSE( LA R pHEE2.5
BUERETKEEZEIL

.10 mM tetrabutyl ammonium hydrogen
sulfate (TBAHS)/AHY : EXTBAHS 3.4 g » LA
FEETRBRALEAEL -

(CJHPLCRRE {6t
FEIFHYATR © 100 mM H,PO, (pH 2.5) : 10
mM TBAHS @ ZfE =50 : 48 : 2 (v/v/v) °
@& : ACE 5 AQ (250 X 3.0 mm, 5 um) +
ACE 5 C18 (250 X 4.6 mm, 5 pm) °
FEFHTTE © 0.5 mL/min °
e imAgfEY e AR 7 R210 nm -
EHFREFE 20 UL -

v EFEZEECF L RRIR(F )

(e ipH{E %
7RI BER0.2 g - FEHEREE - BN =3C

1

5 mLARBELLET - S IIAKBET K8

mL > FEEE SR - R0 SNEE L

hF- AR
HH P S SmL " f%

A 0.2 5 SmL 2 45 -k
> 10 %= pH3or7or 10 #i% :

1
y l#sza

Fip F @ s

(Oasis MAX, 64,1255 %) ||
T T T DE— i
o Dohmz i u kd
kR Fl ; SmLS%3 ki3 i
o
AR SmL? f%
v
PR # F8T i+ R HCA
imikiR F3Z F4 9?4 Lo s
* R FS
B ki A e
B - EMEZEEF L RIERTE
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RSV

IR 2% P ERIA TR - SRR (pH 3) ~
YE(pH 7)RIEEYE(pH 10)=#H - DLEBET/KE
AZE10 mL > RER FEE KB ZETE05
$ % 0 L3000 rpmfE 010538 - B ETEWR
LA -
(C)E AR 2 B R

HY A AR pHE 8 2 S (LA AR mL > R
TASCAS AL T/ BIE . Oasis” MAX (6
mL, 125 me)EFHZEHUE H » (&P LLS% @ KA
FREZ4 mLIYE - SRR 2% R VAR 1 mL
B MR Z 8 - EAZE4 mL 0 £20.45
pmlEESEE R - HEERRR -

h -~ AR

e Tife S AR KA HE VAR 20 L > 73 RITEA
AR AT+ AR VR B A MR VA VR T 15 TR e
VR R P R R A B 3 P e B o S RTROHIAR
ZHCAR R g it 77 AR HE R < AR P17 /512
AP SRHERFHCARRE » WK THIEHE K
Sl ZHCAS & :

FaiEFHCA S E(mg/g) =

SEAIE

Lﬂlg)xom

g>< DxV (mL)x
W 1000 (ng)

C, : M HCA-CaZ 2 (ug/mL)
D : FlEfE S

V 1 EAHEE(mL)

W BRI T EHE(g)

0.78 : HCA%3 T &/HCA-Cafr T &

7N~ A nEug

A8 43 BIZR ITHCA-Ca 1.553.0 mg/g
R EIY ~ FRONETZ e BE - SR
ARzl e &2 2 EEERNEZH A HE -
ETREEEIER -

FEEREAEY i

AWTFeIR etk JeHT B 32 2 (R I R dh h AR 5
BERHCA) R T EETRES R
M 8 BUPE R DL RSO A B 2 S AH ALY [ HE
1T B 520 - MEAR BT HCARRHE IS W o3 T 3ll
MR > (HEHER R AR - ASIEAE 2 A R
TR > HC AR R 200 i B8 1 [ FH 25 BB e T
PEERORH - MO FEE — 2 BRET pHE PO b i
FREHERR RS Z BB -

— ~ HCARY[E AT B R B AE A pAR
FEHEHCA-CatZ#E 15 (48.6 mg/mL)F&IFH LI

30

20

mAU
HCA-Ca salt
mAU

10

o >
] i
S
o ~
5 &
i
|

’ ) Mi‘r:utes ’ ’ 200 . . nm ” . 300
() (b)
> ° B . BE . SEGERIEESRA6.8 i
= | | mL)RASEE A A AT 2
M 1 ‘ (a) HPLCREARTEIZE ; (0)RISTH
IS [ R - HE  EEAEIMEEHLL
T e TE T (c) HPLCTBATTIBL B () RT3
(c) (d)
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Concentration (ug/mL)

© RIS 2 R EmIR

B 1% 2 T AT [ S B LR O R ]+ R e
B R— (B =) - LAHCA-Caf@ e 5L Sk
30~ 60 ~ 120 ~ 2401360 pg/mLFiBLEREE & 451k
[mlEF HFRFUREY = 9704.8X — 66587 K HE (AL
(coefficient of determination, R*)£50.9976 ([&Y) -

= - BEIEEEUFELREE

G FHZE RO LR B Y R RS 15
VETRERAE - B EL A (loading) FEIFHZEAYE - H
T VR (F2) 2 gt e B - HHCAMEEA 20 &
TRZE LR I B U VR HY « BRET IR TTHCAREHE
IR AR 3 M AN EpHIE 2 M BE M b - (i H:
HEHCA 120 pg/mLAgHIFERAIT ¢

() [l p HAE A 7 A (851 R 26 B 5% 7 HH R (F2)

FMHCAA & ¢

1 mLgEE(pH 10)f37% 2 HCATF R HAEFHZE YL

[ ARGE » BRFME(EH 7)FIEETE(pH 3)fs

W R LRI R - HHCASZ B H A E e

FIRIE TR -

(PRI (FS)FHCA S & -

1 mLEgTE(pH 10)587 » PAEEZK ] mLAY2%

FRISTRCEA MR » WA IRIR(FS) ER R

4 mLZHCAR I & &R ZHCA S &

AEFHELRNMEMERZ A2 HE - HHCA

[EIERATEE99% 5 R (pH 7)FIER 14 (pH

3)Z IR HFHCAS & » RIEFEE i R (F2)

T AR (B 1) -

S A e EL VA R fe e - 1 2 [T AR AR B (4

Oaiss MAX)[M & -+ Kt B e - B FI

100 100

B0 B0

60 60

ik (%)
EH &)

40 40
20 20

[ [
pH3 pHT pH 10 pH3 pH T pH 10

(a) (b)
B A - TRpHEZ RS EHEEEUF L EIRR ()R
HITR(F2) K2 (b) AR R(F5) Z S B S B [mU 1B T2

HIRM & B8P EZHCA » K73 IE
BT R F RIS - IR A BRA TR (R
Bk - RERENERIERZYE - &k
FER MR - BHHCARC R MR Z H gl

BRIz - USSR R iGR B TE - 88
FIFRHCAZ LR -
= AR

g EECH 3 BIVRIIAHE IR & HCA 1.1752.34
mg/g * H[EERT 585,55 98.3% ()

s hEREEZHCAE &

DARREESL 2 kel 7B i = B RS Sk
=RESESTIHCAS B2 - =FmigkR1
R ERELSN - AT RN SR Z B A T -
T Bl SR HPLCEG A & Al & < » HHCA & &57
BE13 ~ 21531 mg/g » AR B HEEHE (daily
intake amount, DIA) » HH2{4F 514521 mg/day °
FH1 53100 mg/day * =R EZERE ZHCAR:
HEHIEE1500 mg (R2) -

&
DLER IR E A Rl & R BN ARk - BC S HPLC-

x—  AREEFPIRIRERIG R  [EUR

RINE (mg/g) faflE (mg/g) B (%)
0 12.9% (0.78%%)  —
1.17 13.9 (0.72) 85.5% (9.3%%)
2.34 152 (0) 98.3 (2.0)

" CEEYE
THH 22 B 43 F(relative percent deviation, RPD%)
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RASEVIITE SR =

BN~ HEREETFHCAZEME (a) ARMEAEHRZE

<
0.0 25 5.0 75

(b)

13.073

16.273 HCA-Ca salt

|
Il

6.920

3

2
=
g3

N
|

] 2

10.93'

I | :

©

HCA-Ca salt

20

mAU

0.0 25 50 7.

\\\\\

®Z - hEREPERESHRSE

5 100
Minutes

|
5 150

=40

BRM  (b) BREASMRZBERMK(c) CRARMENR

200 00 25 50 75 100 125 150

Minutes

175 200

fate EREFEAE Tl & & =i HicmHE
T (13/7R) (Z7/5) G/t~ B~ §8) (BF/RMEHE
A H 2 (50ZT/) 31 50 3100
B FEH2  FRRL(S00Z T5/K) 21 0.5 21
C Hl1-2/ 13 0.52 14

DADfR I (R f it HCAZ & & - WAREfHAERY

B
12

LEEH - & AR TR - SR DLR2% B BRI T
» TS E ] R A]5#85.55.98.3% ©
T ERE TS HEE R HYEIETRHCAE &

Zhgts » HHCARHE S B R13 ~ 21 %31 mg/g
ME RS HBEIE > HPtEEiREEEHEZE
H & AR &E1500 mg °
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Determination of Hydroxycitric Acid in Dietary
Supplements

PAI-WEN WU, CHUN-YI WU, SU-HSIANG TSENG, LIH-CHING CHIUEH AND
DANIEL YANG-CHIN SHIH

Division of Research and Analysis, FDA

ABSTRACT

An improved analytical method was developed for the determination of hydroxycitric acid in dietary
supplements containing Garcinia cambogia extract. Sample solution was adjusted to high pH 10 before cleaning
up with a solid phase extract cartridge. Analysis was performed by HPLC: equipped with two connected columns
eluted with ion-paired phosphate solution (pH 2.5). The hydroxycitric acid was quantified within 20 min and
identified by on line photodiode array spectra. Three dietary supplements were analyzed with their hydroxycitric
acid contents in the range of 13-31 mg/g.

Key words: hydroxycitric acid, dietary supplements, Garcinia cambogia extract, solid phase extract
cartridge, HPLC



