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FASWREET AR ERRAE

mPERRER

EARERZE=E

\=4

BRIFE RIvIR DRET

REAB GEE SEE MER

POk

RSV E BB R

W B

ERFAERTETEHEEFM®

% 37 3 J% 4 (age-related macular degeneration,

AMD) - EHAETER ELERERTERFRER T EFZI L ZH SRR GHRRK
At B A BRI 0 RAFR #ﬁ}\%J.M % 2% A8 & #7 4 (high performance liquid

chromatograph, HPLC)#5 Bt 5t — A48 4%

Ik 714 1 25 (photodiode array detector) 5] 3 247 B+

TR AERPETERERT TS TXIMBR T L - MBEARE | Kk TRIERB S

IR 0 mA20% A4,

» BVAHPLCi# 47

Abby B AR Rk AT & 4[:
f&iﬁﬁﬁ‘z/;‘&?ﬂx v o B E R R R R

420.2% BHTX L lt- LR GBS IN
BV LEE- LR GRS AR IS Rt 2

DA o AR 8 AT #f_z%Ascentls@ RP-Amide * # 5 % 4 T

ﬂ* K A TR A95:5 (vIV)Z PR A Aik &1 mL/min » ARADE K %450 nm o &F

B o AT AR
ﬁf_f&z%

ERFABRTHEIZE

*Tﬁ—uulf‘f]‘?j_#\%k% B\//‘%l/@%m; /é i

FANGIATT.4-95.4% 2 [H] -

w4 2 4 86 18] 34 40.1-100 1 g/mL é?ﬂi@iﬁ?/f
ﬁﬁmg%m%u%%&oww F AT BRI - AF LA R
REFTFAERTEAANRIET Z 20
e B MR 2 AR AT R AR £ B

W3.2-6.0%% H ; ¥ & A

EXS & e <-&$ A086.1-124.6% 2 F] » hn B AL R 2 A FHAZEMR £

A9 71‘"85 11.1%= R e

FrEwEF A ERRT ?%%%%?2%%

FEU% 625 mg/kg °

TOMERFRERRTFAZIZEERRREE G ERER
AR 2125 mg/kg > #i0 did RE 2 2 E A%

FAEE  BREENES BEEERR  BEEEXEER - Bt - SWRAERBITE

|

Al

HETCABEARRFH 7002 8 HE
HE o ERHIOEEPEEERE TUJBU\%“@Z
W~ REFEE A - B EE R AEAM
(lycopene)  a-fiH# &3 (a-carotene) » B- Eﬂﬁ%
€] F (B-carotene) » FEE R (lutein) L EAKEHFE
(zeaxanthin) % 7 A RBVHTP » B EHRIURIE
BREOIESE « KRR EEHCY -

EEANMNEARERBREESER

(xanthophylls) * LA L&) LA4OMR ik R+ Ry =
TLARE  IEBE S A ERERC EEFERELR
e SRR IRIE RS - o DB
HEYEESY - B B BTRE T o B T
ffbre)T - rEBRERE R HEE - selRdH
RSk e 2 EHE - BERK e E
B - WA EHANEEERE o WA - R
K E K= R MRERAD B IR Lt - FEIT O
7~ RSO IR RS E -

R RAIETER R 5 H K& (hydroxyl
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RSV ST

group) * 0] DLEEfIE 5 8 S T R B - [RIIL
TMEBEMART & ZERE R TRERIRE
Aoy E RE ¢ T ERER ) (free form) | & T EE
{bZ (ester form) 5 - [T ETER R E MATRIN
CEERRIEERNIARE - B A

(bR EE s R R (LA Tk s R AR S m] DUE
B B AU RR C BE R R oK = 3% - At

s - HETEAL - DIERRIEE © RS
SHEHE R DaEAEESE -
BEAh - B R R TR E RN EA RGBT
PR - D bR - &5 > pHIER
=Rl waE )7 LA S E= N (A AJ
R IER Y - B - R TIREER
FRIEE R FORERAEIER - AR IIYTE L
Bl - WHRFERCE BR T (3 HR &) R B VAR E AR
ﬁﬂy(l(rﬂ) R
HAlRBHER 2 HE R RO G RN
FoREE M - HALEREREAIE " - ki
VS I0) 150 P o [ R PR B B ARAR AR E 2 HRUE -
HERBBEER ok AEEEHRMR

Wﬁl
0 Lutein
W
Zeaxanthin

HO

B— - AR AR LEHEE

F

BZEM  HEARERZBEGENEENR10
mg * EERIMEENEEN0 mg o 1 HAt
—f R - ERHERHENE300 gl mCREE
TEHEHEHE®T EERIHEGENES
29 mg(FR—) o RT3 CRzE fh B T R B PR f
BRI UE > EEBENEKRERETER - AF
HEfEMER R AFER R - HNES
FRHEEZ A REEEH200 me/L » AR
BEHEA R R EVAZEIM G EEm R - At
A FEFR R E R ERESN 227 Sarkar 2012
FEFFSUR" 2 EALGREE - BT SRR
[&H7{# (high performance liquid chromatograph,
HPLC)# ot — s [ 51 k& Hi €5 (photodiode
array detector)[F]7 7 T IB ZEFE IR B it FR AR BE
FRMWERERGE I WEETTE -

LV Yty SP A
— ~ 1BEEAK R
R1024ERE - EEALHIE & A =5 0 B i
REEZ N EAERZBEEMNIOM  STRE

m2ff o RAETREEZERETKRERZBEE

anl PR - SRR 190 REE -

- S EREES

(HRAEES
LR e ~ VY K 205 BR F A g
Mk » = T EEFCEH A (dibutyl hydroxy-
toluene * BHT) + & L#F K BBk FE <7
PR SEER R - B E B Merck s

&— R MEVRERTNEERSEERREBHIRFEE

WA Wi RS

50 P et B e R

{52 R BRI

1 HECEKHEFE Synthetic

Il
zeaxanthin i
=fA10 mg

[

i
i

=30 mg

AEBEER stk HETEENRAREZR RIHTERESTIE
Lo EFHERET » HzeaxanthinZ G &G ZEERIEHA -

e Lutein 1. MEBRER - e A EEHRMHRESZ RINHTERLTIRE
Bin o EFHERES - Huutein Z# & &5

BEERFEMER -

2. Hft—fk &M - £ HRMAENE300 gl
(RETREHRRE®T » HluteinZ#E&ED

5129 mg
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M EBORAHE FTEfa B RSEIR R SRR e R R o’

H](Darmstadt, Germany) ° 7k ZBEREH &=
LT « ZEEPRA LA EE A - T
HEMRHEERAT] - NEEER =T
- BEEEME SR GERAF -
() e P AT HE iy
TEE F (lutein) M E F599% L £ - Tk
3 (zeaxanthin) i & 5574.5% » ¥ H £
ChromaDex/\ &)(Irvine, CA, USA) °

= =8

WO - 50 mL - FE

ERRE - 125 mL 0 Bt

BECVE 50 mL 0 PPATE

H$HE 1 mL - PPAE - fES]

(Nt E T (syringe filter) @ FL7£0.22 pm »
@At — 2 (polyvinylidene fluoride,
PVDF)#'&

- {&ERaL I

(FE IR & %5(VORTEX GENIE-2, Scientific
Industries, USA)

(S F I E & a3 (Delta Sonicator DC300H »
TSR EIRAE] - 51)

G R & E E K (RECIPROCAL
SHAKING BATHS SB301 » (24 R
NGRS )

() 5 S8 ALk P P 41 2220 ' 1 (Geno/Grinder ™,
SPEX SamplePrep, USA)

(H) 2= B T /k B35 B (Millipole milli-Q,
Millipore, USA)

(N2 %E ZE 8 # (Multivapor P-12, Buchi,

Switzerland)
i BEAR B S

HMNEEZER EARAEREELEZL0
mg  fEMERE » TMAE2% BHT.Z ZEE- 2
M ZEE(1:1, v/v)BTR0.5 mL > F DAY & iR
EAZES mL > fAEEERE » 53R IFF
2-20°C - FR AR EEENCEEEE R LK

HRIEHEFRIE SR 0 PLE0.2% BHT.Z -
ZIRZEE(1:1, vIv) IR L 5L A0.1-100 pg/
mLZ R A REEEATR -
AR [ Pk

e EIR S - BUHIRR #8520 mg -
iR i #5100 mg - FEHERGE - B S0 mLEE
DT A E2% BHT.Z ZEE- 21 ZBE(1:1,
VIV)IATE2.5 mLE AN @ EREFKA:L vIvE
10 mL - BEIEZE » fEEREE300 - BERE
BIREAIRE 1578 - T1A20% S &AL H
FEVATR2 mL > $2EEE - ledEE30% - &
AEEAIREE IR AR - DAS0°C E4k30578#
S AL » TIAE0.2% BHT.Z ZEk- 2 2 Fg
(1:1, v/V)PAER20 mL » B A S o A A AT P i v
YE > DA3000 rpmIE EIR &38R 0 B2 A
SRR FEESE  BLEER - YRR
BHERZFNTE3R - 60f B - FLAEEEL
FERE 2 EBET K FR30 mLEEZEHE o £
TR EER - YL E- 2 ZE(1:1, viv)
BRI E A ZE25 mL o IREREIEEEE
%+ HEERRR

T SXUREB TR ORI

ML © Ascentis” RP-Amide @ 4.6 x
150 mm, 5 pm

CIRBEHATE © (A)ZHE » B)YEBET7K » (A)
T F2(B) R L95:5 (viv) ST S bh T vk

& 1 1 mL/min

(AR : 30°C

(AR AR ¢ 10 uL

(IR T £ 450 nm

N\~ R B

FEREEE0.1 > 1~5~ 10~ 5052100 pg/mL
BAETEEERS10 uL - 3 HFE A SR
MrEETROI - FEER R R FoRE R ITE R
IR IE BB FE 2 R 57 B EARYE
iR - BRI IR R -

53}
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RSV ST

N~ RSB S EAE

et S R SR SRR 10 ul
DHIEA BT RS - 2 e
AT ORI ETTIREE T - sthe R &1
VAR P 15 e 2 Vi R PR ] LI 2 » AR

TYETEA Kk T EERUEAE=R S
H(ng/p)
BETERERE _ cxv
KEHRZ EHE(ng/g) M
C : HEEE KRG I EHEZNERER
< & (ug/mL)

V i E A Z B fE(mL)

M : HUER S i s < B R (g)
+ ~ ARNNEY R ER R E A AR

DIt — R G AL OR I AL E S  59HY
ToKERI24 g~ ANE24 g~ FETLIRMESE24 o
k24 g~ HEIEFREE2 e —EALW2 ¢ v FhET
100 g » & A& - BORKIREE - BUAHL
HEE20 mg » MARFEE 100 mg » 73 BIIIAZE
R FORERIEE R ERE - HHERIR
EEMEEERRERAERREH125 0 625
1250 mg/kg  WHIHEEM S EER K EK
R R625 0 3125816250 mg/kg  HETSE
8 R SRR R R - R - R
TR - DU AT 158 I 2 8 R R R
[HITR » 53 BB R A VR L I € & - BT
FHEISER f B R AR R -
+—  EEMRZFE

A RLIHEE 20 mg @ #iREE 100 mg
S BIIIAZE S R R oK R R
BN RAER 3 BIE A SRR A E T
1 WP I 2 R o Bt B HEHIR EL(S/N
ratio) * DUFERHEL KA 102 B (R T Rk B /7
52 7B 2 MBIR (limit of quantification, LOQ) °

+= ~ mEESRRER

DIAW e L T i R & 3
HR M ARERRZBERIMN6MF K IR RM2
- HEEt1sfHtalE - S IFRIE R ERR
KERERZIBERES - DL T AT R ZER
MR AR R G -

TR BT
—  RAERBAT R SRE TR

AHIF52 14 F Ascentis” RP-Amide * 4.6 x 150
mm, 5 pmEE - B FH C30E R 2 3 AT
T o FEREIMEAE RO - SCEVE DIEBET7K
CHE ~ HEEEE =T Bk (methyl tert-butyl ether,
MTBE) & FEE 5 A FEER - fE R EIME - &
Woes% FH CREELRBET-7K - DL95:5 (viv)Z ELfl
TR L - FUE 1 mL/min > (EAE R
10 pL > R30S AN A E R BE S 32 ;e Rk
Rt EBER N ERER ZENTERE ([E

= RERRRRMRR

DA A (IS B A
IR - PR RO 7 B

T o BEBE R TR RAFUER AR Z AR A
ERER)535150.9993 £0.9995 (£ ) » iR

JEFEFE0.1-100 pg/mL.2 & HIEEE P - Hig: R
RELF -
=~ ANNEUEEE K E R B

(YD hImEE

AR B E 20 mg » S HIRINEEE 2 K
FARAEZRFEEFERIEREE > FHEHASEESR
Fe Bk FRIEE 5625 ~ 312556250 mg/kg °
HEITSEE - BRI AR ERE - 1T
[El et e e B A - HIEEF Rl
B AR R91.3-102.7% » 3 B AREUR9.4-
10.4%(£ ) s EAEZRDHIHESE Z B
RF586.1-124.6% » B EARHHR.5-11.1%(F
=)

QfREE
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M EBORAHE FTEfa B RSEIR R SRR e R R o’

" I AW [Fod Sl by R iiod

WINE# W WOWE T

el

= 1 lutein - 12447

1o
B
LB}

44 J /
T P L N _ —

a4 . —

Al

WLED

2 - zeaxanthin - 13527

"3 172 - N ny =3 Fal 20 al i) a1 b b

B - EEEREXERIZER(10 png/mL) ZHPLCETE L

& BEREREXRERNTREE 2 73AMHER

Ma  ml)  RAERER) wen nwn  THECS SRE

125 88.5 5.1

PR 0.1-100 0.9993 125 625 87.6 4.1

— 1250 95.4 4.6
625 102.7 10.4

WhNHEE 0.1-100 0.9993 625 3125 91.3 9.4

6250 95.8 9.6

125 82.7 6.0

PR EE" 0.1-100 0.9995 125 625 77.4 32

. 1250 85.4 3.9
FAREHR 625 98.2 8.5
bz aTRIIE- Y= 0.1-100 0.9995 625 3125 86.1 11.1

6250 124.6 9.6

an=5

b. 5100 ghREEE & TR 24 o » FLHE24 ¢~ #h

U REEE 100 mg @ 3 RIRIIESE R K E
KREZFEFRSEEE - FHEMIEEER
TR E R 125 62551250 mg/kg * T
SEW - BB FABTIZER(E - HETEE
alhe R EE R - HEERINIREE ZEL
H1%87.6-95.4% » BE(RE4.1-5.1%(F )
FERERNIIREE Z B R77.4-85.4% »
R E3.2-6.0% () »

i R24 g ~ Bik24 g » TR EE2 gl & LR2 g

FH | 3t 22 5 VA8 0 1] o e e e R
N ATTER R R AR Z BRI R
HEMRY - ABLUETEER AT ARERZ

ERERERERZEERR
EPRImEE
IREETRIE- SIS Y-S S S

SHIE
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FOR3 TR - (I HREIRE 125 ~ 625
J1250 mg/kg Z AN ANENRE R F - BEE R
e B KRR 625 mg/kg Z FRMEILT
H g2 SIN B RR10 - BIEEEFERE
KEBRWROHIREE 2 E &R 625

mg/kg (K ) °
CRIREEE
D EERMESE RN RS RIEER

W3 RE - FHEEERE 25~ 125K
250 mg/kgZ INANEIAG R A - BEER K
EKEHEN125 mg/kgZ HMENLT » H
Wl SINEF RIA10 » HEE S R K ok e
FNIREE 2 E &R 125 meke (5B
=)

h - BAEEE

R EEE R S RE - iR RE s
WRkER#E - ME LR » SR —
B~ BFE o BRI ETT E/LYIBTER S
FFLMEHE o KL ARFFE22% Sarkar 20124
Bt > £L0.5 M KOHMUE EALE » F250°C
TEAL305 8% - DIUTETER#E - 32Tk EE H DA
0.5 M KOHHESTEAL » AU EE R 32 R ROk
BN ERETZRMIE - Sarkar'VEHAE
A R AKOHMUE B - WfE
50°C N EfL30575 - FERERER ¢ R
K R SER B AR INESE R R oK
HRIEESR—REYZEE - FILEbrF
fFEFE R - 40« RE S S i - LEEE TRIE
& fEE E LIRSV R ELRER S - DIYTET
EERNTRERIER  FEERNTERH
R ECREE S - BB T UEEEs H
THHIBEEEZ R REZZ A - LS
TR A THERT -
NMERBERKRERFPEEEREXK

BRI IGERER

Kitse LB ERET I ERTZER TR

HRZGER B2 F KB B i1 61 F (iR F 2L
ataft  WIRE AL 120F) - SRRl fERIER

&= mEBRiT M aiEmE B

FE 4
FER 2
BEEMW ) 4
[BZEQHIAR) 12
HAth? 1
&at 19

a. AR R R IEE R R ERE R Z BB

ERFATARZZBEEM - L1
(=) ebars RNk - ok HIEER
Hatoff - EARERMN MUESKETRE
H(> 120%) - FEEFA ST - TKRERGM
PRI E R EE (< 80%) » FEERG44: -
TORERAFIMN 5 il EE R EAE R # (80-
120%) » EAREFHIF 5 5O ARHER
R ERERS » 31300 5 BSh > AR sEmR
HEREREEE - EERE8F - TREHR
Hark - EREER R EAER S BRI R
TR A R IR R 2 A BT~ AT
A (ER LR SRR ) IR GRS B
Fnbatrit 2 A RTE  HETERERE -
FRBIARERERR N ERAR B EE
ah o HtgBrs RIgAR R - B A RBITERE
PERGR RIF(R D)

& i

AR DU SR AR AT s i R 2 5
REMTESEZERERERSEINBHE -
EEZN TREZRRDIIMEE M IREE 2
TE BRI 625 52125 mg/kg » HEEH RN
PRI E 2 IR 91.3-102.7% » B4R
H559.4-10.4% ; FAEZR R HHESE 20
W F86.1-124.6% » B BAREURS.5-11.1% ;
BEE R AR E 2B 5 87.6-95.4% - &
FEAREOR4.1-5.1%  EAEZRHIREG ZE
Uy 77.4-85.4% » B EARER3.2-6.0% °

RSN 2 HPLC-DADG B 48 H
EHE R T EE MR EERER  EEEERRE
I WERZEE RN ERER S RER LR R
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FI M A g A i B RS EIR Rt P IE R R e oK F R &R

=0 - HERBRIERESTEERRIRER AR

BEER FREF
iR R Wl EEEal N R s

( mg/cap) (mg/cap) (%) ( mg/cap) (mg/cap) (%)
1 30 N.D. NA’ 1.0 0.8 80
2 15 27.38 182.53 1.0 3.17 317
3 30 44.32 147.73 - 5.23 N.A.
4 15 33.46 223.07 - 1.68 N.A.
5 30 0.85 2.83 12 0.78 65
6 15 N.D. N.A. - N.D. N.A.
7 30 1.76 5.87 1.5 0.89 59.33
8 30 0.17 0.57 - 0.22 NA.
9 15 N.D. N.A. 0.7 N.D. N.A.
10 30 N.D. N.A. 2.0 N.D. N.A.
11 BRATE N.D. N.A. - N.D. N.A.
12 30 3.36 112 0.05 0.76 1520
13 30 N.D. N.A. 0.1 0.52 520
14 30 N.D. N.A. 1.0 N.D. N.A.
15 20 40.09 200.45 0.8 1.87 233.75
16 20 N.D. N.A. 1.23 N.D. NA.
17 12 26.71 222.58 2.4 1.61 67.08
18 30 N.D. N.A. 1.0 N.D. N.A.
19 — N.D. N.A. - N.D. N.A.

a BRI 106) —TA

b. N.D. : not detected; N.A.: not available; -: not labeling.

xAO  mEBRIEMREZFRESE

o BERFFE TR
- N.D. > 120% 80-120% <80% B HARER
EER 9 5 0 4 0
FAER 7 4 1 3 3
HoAr® 1 0 0 0 0

a. HAth - RECREHF R ERER ZIBRES - HRERAE R - BRI 7 R E AR BT

AU T fH fff‘?ﬁﬂ%ﬁ%ﬁéﬁﬁaﬁ s EER G Jaren-Galan, M. and et. al. 2012. Review:
WINE 2GR ELFEwmEitE 2 TR Carotenoids bioavailability from foods: from
JEHES {I%}’rﬁ plant pigments to efficient biological activi-
B2t ties. Food Res. Int. 46: 438-450.
= 2. Rodi¢, Z., Simonovska, B., Albreht, A. and

1. Fernandez-Garcia, E., Carvajal-Lerida, I., et. al. 2012. Determination of lutein by



24

10.

11.

RASEVIITE R SR

high-performance thin-layer chromatography
using densitometry and screening of major
dietary carotenoids in food supplements. J.
Chromatogr. A 1231: 59-65.

Sommerburg, O., Keunen, J.E.E. and Bird,
A.C. and et. al. 1998. Fruits and vegetables
that are sources for lutein and zeaxanthin:
the macular pigment in human eyes. Br. J.
Ophthalmol. 82: 907-910.

Murillo, E., Melendez-Martinez, A.J. and
Portugal, F. 2010. Screening of vegetables and
fruits from Panama for rich sources of lutein
and zeaxanthin. Food Chem. 122: 167-172.
Perry, A., Rasmussen, H. and Johnson, E.J.
2009. Xanthophyll (lutein, zeaxanthin) content
in fruits, vegetables and corn and egg prod-
ucts. J. Food Compos. Anal. 22: 9-15.

Liu, R.H. 2007. Whole grain phytochemicals
and health. J. Cereal Sci. 46: 207-219.
Roberts, R.L., Green, J. and Lewis, B. 2009.
Lutein and zeaxanthin in eye and skin health.
Clin. Dermatol. 27: 195-201.

Dwyer, J.H., Navab, M., Dwyer, K.M. and et.
al. 2001. Oxygenated carotenoid lutein and
progression of early atherosclerosis: The Los
Angeles atherosclerosis study. Cirulation 103:
2922-2927

Kritchevsky, S.B., Bush, A.J., Pahor, M. and
et. al. 2000. Serum carotenoids and markers
of inflammation in nonsmokers. Am. J. Epide-
miol. 152: 1065-1071.

Mares-Perlman, J.A., Millen, A.E., Ficek, T.
L. and et. al. 2002. The body of evidence to
support a protective role for lutein and zeaxan-
thin in delaying chronic disease. Overview. J.
Nutr. 132: 518S-524S.

Horie, S., Okuda, C., Yamashita, T. and et.
al. 2010. Purified canola lutein selectively
inhibits specific isoforms of mammalian

DNA polymerases and reduces inflammatory

12.

13.

14.

15.

16.

17.

18.

19.

response. Lipids 45: 713-721.

Sechrist, J., Pachuski, J. and Sherma, J. 2002.
Quantification of lutein in dietary supplements
by reversed-phase high-performance thin-layer
chromatography with visible- mode densitom-
etry. Acta Chromatogr. 12: 151-158.
Rodriguez-Amaya, D.B., Kimura, M., Godoy,
H.T. and et. al. 2008. Updated Brazilian data-
base on food carotenoids: factors affecting
carotenoid composition. J. Food Compos.
Anal. 21: 445-463.

Cortes, C., Torregrosa, F., Esteve, M.J. and
et. al. 2006. Carotenoid profile modification
during refrigerated storage in untreated and
pasteurized orange juice and orange juice
treated with high-intensity pulsed electric
fields. J. Agric. Food Chem. 54: 6247-6254.
Berg, H., Faulks, H., Granado, H.F. and et.
al. 2000. The potential for the improvement
of carotenoid levels in foods and the likely
systemic effects. J. Sci. Food Agric. 80:
880-912.

Granelli, K. and Helmersson, S. 1996. Rapid
high-performance liquid chromatographic
method for determination of beta-carotene in
milk. J. Chromatogr. A 721: 355-358.
Sharpless, K.E., Arce-Osuna, M., Thomas, J.B.
and et. al.1999. Value assignment of retinal,
retinyl palmitate, tocopherol and carotenoid
concentrations in standard reference material
2383 (Baby Food Composite). J. AOAC Int.
82:288-296.

Van Breemen, R.B., Dong, L. and Pajkovic,
N.D. 2012. Atmospheric pressure chemical
ionization tandem mass spectrometry of carot-
enoids. Int. J. Mass Spectrom. 312: 163-172.
Sarkar, C.R., Bhagawati, B., Das, L. and et.
al. 2012. An efficient condition of saponifica-
tion of lutein ester from marigold flower. Ann.
Biol. Res. 3: 1461-1466.



25

Determination of Lutein and Zeaxanthin Contents in
Capsules or Tablets by a HPLC Method

WEI-YUN CHEN, CHING-HSUAN TSAI, CHUN-WEI CHIANG,
PAI-WEN WU, SU-HSIANG TSENG, YA-MIN KAO, LI-CHING CHIUE
AND YANG-CHIH SHIH

Division of Research and Analysis, FDA

ABSTRACT

Lutein and zeaxanthin can reduce the risk of Age-related Macular Degeneration (AMD). This study
was aimed to develop a analytical method for lutein and zeaxanthin contents in capsules or tablets by
HPLC-DAD at the same time. The homogenized samples were sonicated in acetone solution, and then
20% ethanolic KOH saponification agent was added. After saponification, samples were extracted three
times using ether/ethyl acetate (1:1, v/v) solution containing 0.2% BHT. The supernatants were collected
and combined, then evaporated to dryness. After evaporation, the oily residue was completely dissolved
with ethanol/ethyl acetate (1:1, v/v) solution contain 2% BHT then transferred to a 25 mL volumetric flask
and made up to the volume. The aliquot was filtered and injected to a HPLC. The HPLC was equipped
with a Ascentis® RP-Amide column using ACN and water (95:5, v/v) as the mobile phase at a flow rate
of 1 mL/min. The chromatography was monitored by absorbance at 450 nm. The linear coefficients of
regression equation of lutein and zeaxanthin were 0.9993 and 0.9995, respectively. Recovery analysis
was performed by spiking standard compounds into blank powder and oil materials. The recoveries of
lutein and zeaxanthin were from 77.4 to 95.4% and the coefficients of variation were from 3.2 to 6.0% for
powder material. The recoveries of lutein and zeaxanthin were from 86.1 to 124.6% and the coefficients
of variation were from 8.5 to 11.1% for oil material. The quantitation limits of lutein and zeaxanthin were

125 mg/kg for powder material and 625 mg/kg for oil material.

Key words: capsule, tablets, lutein ester, zeaxanthin easter, saponification, HPLC.



