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P A30C FARE
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BAE o 25 CELA0.3%F R ¢
210 nmyA St = AT 5E 2] 58]

2 IR A5 HE B 45 (HCA-Ca) \#fmm Py

$LHCA-Ca#M& IR % (1.5 mg/g) »
#91.9-101.4% » 4% %

TR X EERRE o VAPTIE S 2 M iR

‘?7@3?(99 1, vIv)Ii AR &7 B4R
MRl o TN 105-4% 3 52 % FE IR AT AR B 47 (HCA-K) A
> o BERCAAR 4 R #85F 0 Bl B HHCA-K
F R (7.5 mg/g) B i iR JE (15 mg/g)Z T34 wl i F A4
15 EA580.5-7.3% 5 3+ B B P33 e £ 4650692.6-101.0% » 4 3%
15 B A0.9-10.4% » #8 7 ik XAk B S LB AR JE 3 BT
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(Jena et al., 2002)°

B— » HEEGHRM(a) - HEEGERT () KSR
TEAZEREN (o) 2 (L BHEHE

R AR EE - ERTPHE TEERE
R DAL AT & 2 FREL SRR (Hydroxy citric
acid, HCA) &t S HEMRE 1500 mgld
T | (11) o

BRI R L R R 2 AERE T
% 0 SUERZS (6 FIHPLC -PDA -+ $RF¥FfHC18%
R R 5210 nm o R EBEETOK - HEE
B TR S IR B AR - B EIAA W DA
ot I VA VR R LR FE D A R FESE VA B DA B
FEFRER T o 20124 R % N\ "D ER I S
B R DU B I R R AR EUR FE IE [ AHZE EY
B L - M2 N R B NI B —
WHCI8E A » kit AE & I IR R 2R HU % AR
R EHE - A RIFZ e - HRTRES
BRfi 5 - 2 LSOt o (E R Be 25
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LV Yty SPs A
— ~ MBS gE
(i RS 2R IR

PR 3 1 S SEAR R 2 R R 10842 H
B B R R - GREUR IR o FERR
il A E TR B (& 32% KB
5~ 32%FLBE ~ 32%IB K  2%EAREESE -
2% _EAbHY) -

(IR ~ TATRIELATEYE iy

A (Methanol, MeOH)# FHHPLC# » i#
H & B Merck/\ F](Darmstadt, Germany) °
Z T (Ethanol, EtOH)ER FI R 285% » BB H
Echo Chemical/ &](Miaoli, Taiwan) ° B
% (Phosphoric acid, 85%)%¥F st ZEHk -
E K ¥ (Corn starch) + FLHE(Lactose)
W #7 (Starch) ~ S BR 8 (Magnesium
stearate) ¥ — S {1¥ (Silicon dioxide) * ¥
i H £ BSigma-Aldrich/) 7] (Saint Louis,
MO, USA) - £ F/K(HLEHKR25°C
AELI8 MQ - emPA ) o R R
(Hydroxycitric acid tripotassium salt * ffi[&
101.1%) A I AR HE A - 8 H SEE Sigma-
Aldrich 22 ](Saint Louis, MO, USA) ° 7%
FLfE RS §5 (Hydroxycitric acid tricalcium
salt » fEE100%) ke 2k H B 2 ¢
H BRI K (Powdered Garcinia
hydroxycitrate extract * i £ 100%) ¥ i FH
EUENY - 7 H SEB{ZEHL (North Bethesda,
MD, USA) °
EEstt Bk

ZEM(10 mLE20 mL - ) ~ BREE(10
mL 520 mL » &) B (15 mL > PP
ME) ~ $1(1 mL - PPHME - M) - I8
JETE(FLAE0.22 pm * PTFEFH) -

= {RaREEE R

()68 =5 R AH 8 AT (Acquity UPLC®
H-class * Waters * USA)

(e =M AE 21 % HH %5 (Acquity UPLC PDA
el * Waters * USA)

(E)95 A8 g M7 g A& ¥ (Nucleodur C18 HTec °
5 um 4.6 X 250 mm > Macherey-Nagel °
Germany)

(ru)fE U0 B¥(Allegra 25R Centrifuge * Beckman
Coulter » USA)

(11)#8 & 7 = %2 5 (Transonic Digital S » Elma
Schmidbauer GmbH * Germany)
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(NI R & %8 (Vortex genie-2 ° Scientific
Industries * USA)

(B) B T /k B5E # (Millipole milli-Q »
Millipore * USA)

(VEE T RF(ES 225SM-DR ° Precisa °

Switzerland)
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17 o i R EUE & A R RR & DAEBET
IKFREEZES - 250 pg/mL » HEPEREHEVATE -
-~ R RS

B iR A% - BU890.05 g » FERETRE -
INAZEEET7K8 mL > fEiEE » 30 CHEE K
RE307 5 - BFESA > HULEBETKERE
10 mL - fEES > L3500 X gl (315578 -
BV b WA e g - (L ER -

N~ BERURAEEITE IR

JE ARSI R AR ¢ E B R210 nm
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W L e e e ) o AR T PR R R AR
e TSR .~ 5 B (mg/g)
fie HASEERIR Z & B (mg/g) =
2CxVxDxF
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C : IR ORISR h AR R R
BRI IR S5 2 R (ug/mL) °
D : FRE(EEL -
F o SRR R R B
PREL FREEERRIT 50.04 » FREAE
BEERE5 55077
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1.5~ 7.5515 mg/gZ &~ H R EBEEREZ
OB W T R P B R IR P A R VA RO I 22
ZEHEMT - SEIRAZRE SRS 375K
75 ng/mL > FEEEHETSEERE - AT
TAZ BRI T RSP RIS R i B
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HEROR &Y 2 TR -
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B R e 2 AR MR EL - DARICR ~ B
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TP 5 2 f5 5 FH T A5 3 g (B 7EpH 1 - 11#IEIA
ZNucleodur C18 HTec,Z 25N &+ » LAUPLC
FEECPDAR210 nm Mgl - B EIFETLH 1.0
mL/min °

FEFARSEIFH(0.1 - 0.3%BEE /K 1A7) < pHIE
FIRs1.8 - 2.1 0 FREEEEE Z pKaky2.9" » 8
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BriRRE - IR §1 R AR i R R S 1 I
FE TR 1 N T S B B A 2 2B J T L W o
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mw91wo@@2@ﬁm P15 i i [ 5k 5
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R IT 150 (2 S J 8 o A T 1 PR L fee (i 15
YE RIS EERE (B =) - BhAh ’“E.ff;r_kﬁ%’éz
FEQ25K30°C)Z e E = s » EERE
HERER R E 30 CHE - FREL F@aéﬂﬂZ&msﬁ
B YRE - R RREZR25CRE - fR I
BRI PR 2 I LA RSP RS » T SEEER
5 16 S A FE HEFENR R IR BA R B - BGEA
0.3% MR AT « FFEZ(99:1, v/v)IET .2 FEhfH

M FEREL25°C .2 R IR Ry I AT e - -

=~ BURRIRMRM 2 FHE

A FEAETRE 2 DUA B (LB 7K ~ FHEE
K ZEE) ~ EE IR EZZ U (30 ~ 605280°C)
B R Y A R (30 Je 60976 ) ¥R B A
B e g -

HI 2% FE AR PS8 A I 1 R 8 L i
i3 5 2 FZHE (50 me/g) o3 BILAEBETF/K ~ FfS
B ZBEETTZERY » FERFR— » DLERETKEE
HY PG AR B i e o1 S SR B i R 65 2 SP3 []
Héz 53 B 94.75298.1% 1M LA S K £ g 3t

ZE TS AR B R o1 e SR B i R 65 2 S
i’rjlilﬂéz&“t‘ﬁﬂi FRELEEEE ~ Log P (SR
%7 » Partition coefficient, P)&y-2"" » R FEH
YEALEY) » HLog PEBVN - FRYE B H#
FEFER AT GG 1) B ~ BB - B
EEEMAG BEKEYE - nIFEHERETK
TEEZEH PR » B Bl AT E -

&—  TRABEEEEGER(HCA-K) R EE
15 E5(HCA-Ca) Z ZE BV R
SFEEER Y% (RPD%)

ZEREH
HCA-K HCA-Ca
EBETF 7K 94.7 (0.05) 98.1 (0.08)
i N.D." 29.8 (0.23)
K N.D. 7.1 (0.55)
* R R ITS0 me/gfFTE T,
* K
T PRt S R 5 2 16 B [ A R AR B
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MRS A AE » (SRR R 55 - J
TR PR R DS RS R 5
RAFLE - 530 BEEL(HRIES-001)F230 ~ 605280°C
HEE IR 3056057 §# .2 45 F B - ZEEURE
MR RESRENGEZPEIK  ZEaEH
B2 ERIME > HOBE KRGO cﬁaﬁﬁ%oﬁ
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R~ TRBERIRE ZIVGZ R MRS P BRI (HCA-K) RS BB L E5(HCA-Ca)  ZEEURIR
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FHURECC) AR Hmin) o e BRFEC)  FORAEmyy  EEREC)
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(coefficient of correlation, R)73 5! £50.9998 &
0.9999 » BT2EHAS - 250 pg/mLIRE #iE N1
RER B B EBAfR(E 1) -

A~ EEEREEERE

FERE= 0 [ H R e I R K
FLr B §5 2 3 (B R IR B S [BCR 43 B A
291.9 - 97.2%K2100.6 - 101.4% 2[5 » B ER
S BISTHR0.5 - 5.8%520.6 - 7.3%Z[E 5 EH

K= ISR B EE IR ESEE
(HCA-K) R FEEABIZ R (HCA-Ca)iZ R 2 1

MG ERER
- = Faﬁ(nfS) #H F'Eﬁ(nflo)
Sy gmpe CPEED EE SEigE] s
(mg/g) ek B HeR (REL
() () (%) (%)
HCA-K 1.5 91.9 5.8 92.6 6.5
7.5 94.9 0.5 93.7 1.5
15 97.2 0.9 96.7 0.9
HCA-Ca 1.5 100.6 7.3 939 104
7.5 100.6 1.1 100.3 1.4
15 101.4 0.6 101.0 1.5

=M~ hEERPEEEZERHCA) & BARER

P 0 5 e A e 1 % RS L AR B I 85 .2 3B VR
RSP EICR 5 RIS 92.6 - 96.7%293.9 -
101.0%.Z ] » BEARE T HI97THR20.9 - 6.5% K
1.4 - 10.4%2 [ » BT E 2 ERERE MG B
IR A HESUREL -
7N~ EEMRR 2 A

s 2 AR 1 R R B R R S5 R
f21.5 mg/g - EEGR/HEEN LR ARG 10 - 435k
11.65%213.6 » [l 3R ELAE SR8 (3R = B RF & T
R R - MU EMBIRE T 1.5 me/g -
+ mEERAE

B EREMSF2EFEREMTPT=E
Balbs - HRMERNY - RBRERSIFGRIERE
IR & B /118223 - 520 mg/gZ [ » MHME R
ERIEZ93 - 106% » BIRESEEERE
REEER 2 HERENR279 - 1277 mg/
day * IR HEHEHRE1500 mg/day °

ST e 2 AT [ R B R L s A e 5 R K
S G I 5 R VE L g AT [ R (1 1Y) SEE AT EL
¥ SRR SRR - N

T il 5
: £ o BB wnEy  REE SHERAR R
MR HIRE s BEAARX e Al 8 i s
" = (mgkD)  Em=10) (=3) EZREER ERE
(mg/Ki) (mg/kl) (mg/day) (%)
S-001 [BgE 90k H27% 180 749 167 334 93
B3Ry 600 mg/ki Rk
S-002 B#E 1205/ H27% 150 428 139 279 93
BiR) 400 mg/kr BRIk
S-003 [Bg 90k H37k 225 459 239 716 106
B3R 500 mgrkr  ERIKE
S-004 ek 4k Hi1ZZ  80-120 408 93 371 93
108/&: BFRARL
S-005 $EAR  60RI/H H2Z& 600 1,441 638 1,277 106
BFRIKL

¢ SR HHPTHCA-Ca » M HI{E DIHCAGT

* FEERA R T AR BER LR - R A ORI AT & S S e H A AR TR 1500 mg PR
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e 5 AT [ G R HEER R RE
TEEERESEEA([E /) » HilJena™ A (2002) gk R
Ko7 T EEEE R IWIAT S 2 R E RIS
BT ZRSRAMAR - 5 SURTIER
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AT - (AR EEAEHRI A SEN g
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Investigation of the Analytical Method for
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ABSTRACT

Hydroxycitric acid (HCA), a natural organic acid exists in the fruit rinds of Garcinia cambogia.
HCA is an inhibitor of lipogenesis and may be used as a potential metabolic regulator of anti-obesity.
There is a daily consumption limit of less than 1500 mg for HCA extract from Garcinia cambogia in
the list of available food materials announced by the Food and Drugs Administration. In this study, an
analytical method for HCA in functional foods in capsule and tablet forms by ultra performance liquid
chromatography (UPLC) with a photodiode array detector was established. Homogenized sample was
dispersed in deionized water and extracted through ultrasonic-assisted extraction at 30°C for 30 min. After
centrifugation and filtration, the filtrate was analyzed by a Nucleodur C18 HTec (5 um, 4.6 x 250 mm)
column at 25°C using 0.3% phosphate solution and methanol (99:1, v/v) as the mobile phase at 1.0 mL/
min isocratic elution. The separation was monitored at 210 nm. The method validation was performed by
spiking low concentration (1.5 mg/g), medium concentration (7.5 mg/g) and high concentration (15 mg/
g) of hydroxycitric acid tripotassium salt (HCA-K) and hydroxycitric acid tricalcium salt (HCA-Ca) into
the blank sample, respectively. The average recoveries of HCA-K and HCA-Ca in intra-day were between
91.9 and 101.4%, and the coefficients of variation were between 0.5 and 7.3%. The average recoveries of
HCA-K and HCA-Ca in inter-day were between 92.6 and 101.0%, and the coefficients of variation were
between 0.9 and 10.4%. The above results showed that this method offered high precision and accuracy
and comply with the validation guideline of the chemical testing method announced by TFDA. A survey
consisted of five commerical products with HCA labeling including 3 capsules (powder) and 2 tablets
were conducted in this study. The results showed that all products contained HCA-Ca, which the ratios
of the detected values to the labeled values were between 93 and 106%, and their daily recommended

consumption were 279-1277 mg/day, which did not exceed the daily consumption limit (1500 mg/day) of
HCA.

Key words: Garcinia cambogia, hydroxycitric acid, functional foods in capsule and tablet forms,
ultra performance liquid chromatography, photodiode array detector



