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

AMD) - EHAETER ELERERTERFRER T EFZI L ZH SR SHRRK
&t 5] B AT — AR AR A 0 KRR #ﬁ}\%J.M % 2% A8 & #7 4 (high performance liquid

chromatograph, HPLC)#5 Bt 5, — A48 4%

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

TRHARB VP ESTFR IR T LS TIRR T F - MIEARE @ kT RIERLE

AR I 0 he A20% A A
ﬁﬁﬁmﬁﬁm’
» B VAHPLCi# 4T

A by g b x i AT 2 4L
/a\#fj'_}% P /}3&‘&//&4’ 1% BB LEE- LR GBS IR R VA R St 2
DHF o AR Z #ﬁ‘ %84 2 Ascentis” RP-Amide @ # 8488 % &

#20.2% BHTX L E- LB LBER IR

}]* LK BT K VA95:5 (v/v)Z H Bl 4 0 ALk 41 mL/min - ARA] % Kk 4450 nm o &F

B o AT AE
ﬁf_f&z%

ERFABRTHEIZE

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

FAINTT 4-95.4%Z ]+ 7
E S 3
A 4) ﬁkss 11.1%= R - i

FriETERA T KRR ?%#%%?zﬁﬁ

FE’(Z%625 mg/kg °
FAfEER - BEIRKEMS

|

Al

HETCABEARRFH 7002 8 HE
HE o ERHAOBEEPEEERE TU\?BU\?&@Z
W~ REFELE A" - R AEAM
(lycopene)  a-fiH# &3 (a-carotene) » B- Eﬂ?@
€] F (B-carotene) » FE & R (lutein) K E K EHFE
(zeaxanthin) % 7 A RBVHTP » 2 EHRIURE
BREOIESE « KRR Y -

e e

EEZRELRHEE

®HH

JB R D

BRtRERER - BEREERTER -

o A 2 AR B [E] 35 50.1-100 1 g/mL o ARtk 5
%ﬁmq%ﬂ%&w%&oww P AT BCGRER M T AR
CES SR ES S I E e Y AP
T B F 2 AR AT AR £ Al A
TNtk R <@&$ %%1uu%zﬁ’ﬁw-&$zm%ﬁ%%f
oM ERFREIRFFZEERRBEE  BERER
FR PR %125 mg/kg » Ay ik &

H3.2-6.0%2 1 ; ¥k FEA

a2

LES S i

Bt - SRWEEETE

(xanthophylls) * LA L&) LA4OMR ik R+ Ry =
TLARE  IEBR S A ERERC  EEFERELR
R R RERY =& - AT DUG LR
HHEVEDE R B SR T H BT
bR - relERERE R EHE - iR H
RENEKERZERE - Bk ARZEN
BU - WA BHANEEAES - AN BEER

& S=E kiR IR WEn: N
97~ R HIHI R «

R RAMETES R 5 H K& (hydroxyl
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RSV ST

group) * 0] DAEEfiE 5 1% SRS T Ak B - (R
MESBMARI S EEZR T RERAE
AR RE o TFEERL ) (free form) | K T HS
{bE(ester form) ;o [ i EEHEE 32 2 AT
CEERRIEE R NIARE - B A

(bR EE s R R (LT Tk s R A S m] DUE
Bt BRI AR C BE R R oK = 3% - KAt

HIEF - HHETTEAL - DLERIEE - RS
SRR R LY DBt EE -
BEAN - BT M EORE R A B RN AT
UG - SRS Otk - 5K > pHEK
BhELRI(ANER) & - L H R - R#E
EEBL BN - Eh - B TIREER
HEEE R B TORERAEIER - AIRINTTEL
Bl - AR AR IS BRTE (TR A R i R A Bl B AR

%Ey(ls-n) R
TAMFME - HACREHAE " - ek

AN (50 F [ R IR B AR AR e 2 HUE
HUEBRBER - fHR AT EEHERR

W(H
0 Lutein
W
Zeaxanthin

HO

B— - AR AR LEHEE

F

BZEM W HEARERZBEGENEENR10
mg ' R MG ETEEI30 mg o [ HAh
—f R - ERHERENE300 gl mCRE
TEHEHENHEST EERIHEIENES
9 mg(F—) BRI A3CE AT S B PR b
EORIRUE > EEBENEKREZRETER - AF
HEfEMER R AR - HNES
FRHEEZ A REEEH200 me/L » AR
EHEA R R EVAZEIM G EEm R - At
A FEFR R E R ERESN 227 Sarkar 2012
FEFESUR" 2 EALREE - BT ISR
[&H7{# (high performance liquid chromatograph,
HPLC)# ot — s [ 51 k& Hi &5 (photodiode
array detector)[F] 47 73 T IB ZEFE IR B it FR AR BE
FRMWERERGE I WETTE -

LV Yty SP A
— ~ 1BEEAK R
R1024EE - EELHIE & A =5 0 B

TERRETKERZBEEMLIT - FHRE
m2ff - KRR EER R ERER B EE
anl - HEF 9 R -

- S EREES

(HRAEES

ZBRZBe ~ VU K 2 I PR F WA g
Mk » = T EEFCEH A (dibutyl hydroxy-
toluene * BHT) + @& LH#F K BBk FE <7
PR AEER R - B E B Merck s

&— R MEVRERTNEERSEERREBHIRFEE

WA Wit RS

50 P et B e R

{52 R BRI

1 GREKEE  Synthetic Bitl)zt

EBEENR stk HETEENRAREZR RIHTARSTIE

Il
zeaxanthin & » FEHEHAEAET » HzeaxanthinZ A EERNE ZEELZEFEH -

=210 mg

R Lutein

i

1. MEBRER - e AN EEHRMHRESZ RIHTERLTIRE

i EFHEREY - HEluteinZ S BTG ZEBRRIFEA -

EIA30 mg

2. Hft—fR &M - £FHRHAENE300 ghil
(RETREHRMAEET » HluteinZfEED

5=129 mg
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FMIFEBR A FriEa B RESEIR R SRR e TORE RS

H](Darmstadt, Germany) ° 7Kk ZEEREH =
BAL TAT] « Z BRI LSRR - 18
HEMERHEERAT] - NERERFTR =T
- BEEEME SR GERAF -
() e P AT HE iy

B F (lutein) i F99%LA £ > EKR=
3 (zeaxanthin)f & 574.5% » i HEH
ChromaDexZ\ &](Irvine, CA, USA) °

= z8

A EM - 1mL ~ 5mLKE25mL - B

M ERESIE 50 mL o MPEE
G - 125 mL > B

) 50 mL » PPAES

J$115 © 1 mL » PPHAE » ST
(Nt E T (syringe filter) @ FL7£0.22 pm »

@At — 2% (polyvinylidene fluoride,

PVDF)#'&

s (BRI

(&R & 25 (VORTEX GENIE-2, Scientific
Industries, USA)

(S F I E & a3 (Delta Sonicator DC300H »
TIARESRAERAR - 51)

G R & EE K (RECIPROCAL
SHAKING BATHS SB301 » ## (> HR
AGIRESY )

() 55 S8 ALk P P 41 220 ' 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)

A RERRCEH

MNEERN EREREELZ10
mg  fEMERE » TMAE2% BHT.Z ZEE- 2
B8 ZBE(1:1, v/v)IET0.5 mL - DAY & L IR
EAES mL o EEERE » SR EITFF
2-20°C - BR ARG EICE S5 E R M EoK

HREREFE S » L&0.2% BHT.Z ZEE-
ZRRZEE(L:1, vIv)iE R EERCB%0.1-100 pg/
mLZ R A EEEATR -

AR [ Pk

e eI E RS - BURR R #8420 mg »

BRI #E47100 mg » FEHEREE » B RS0 mLEE
VBT A E2% BHT.Z ZEE- 218 2611,
VIV)IETR2.5 mLE A @ ERETK(:, viv)iE
10 mL - BEYZE - fEEREE300 - BERE
B IREAIRE 1578 - T1A20% S &AL H
VA2 mL > $2EEE - ledEE300 - &
AEE AR EE IR A - DLS0°C E4b30578# -
S AL » TIAE0.2% BHT.Z ZEk- 2 2 Eg
(L:1, v/V)EWR20 mL - B HA = 3 T it P i v
YE > DA3000 rpmIE EIR &38R 0 B2 A
SRR FEESE  BLEER - YRR
BHERZFNT 3R - 60f EEWR » LSRR
YR BT K - K30 mLEEHE - £
TR A - YL R -8 ZFR(1:1, viv)
VETRVA RN B A 2225 mL - RS RAQIEEEE
%+ BEERR

T SXUREB TR ORI

(I HE FE  Ascentis® RP-Amide * 4.6 x
150 mm, 5 pm

CIRBEHATE © (A)ZHE » B)YEBET7K » (A)
T R (BYIRLA95:5 (viv) ST E B T Ik

(S : 1 mL/min

(R 2 30°C

(AR AR @ 10 uL

(eI & : 450 nm

« IREERIRC S

FEREEE0.1 ~ 1~ 510~ 5052100 pg/mL
IRETEHEEW 10 pL » 53 BIVE A B 0 AH
TR » PREEE R R TR E R T E R
I HTEELE FE 2 R E 57 B EARYE
HifR - BRI R R -

l:H
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RSV ST

-~ iR EREA = BRI

Tt S R SR SRR 10 pL >
DHIEA BT RS - 2 e
T ORI ET TR T - sthe R &1
VAR P 15 e 2 Vi e PR ] LI 12 » AR

TYETEA K EERUEAE=ER LS
E(ng/p)
BETERERE _ cxv
KEFRZ EHE(ng/g) M
C : HEEE KRG I EHEZNERER
< & (ug/mL)

V e E A #EE(mL)

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

DIt — R G AL OR I AL E S  59HY
ToKER24 g~ ANE24 g~ FEELIRMESE24 o
k24 g~ HEIEFREE2 e —EALW2 g v FEET
100 g * &A1& - BORKIREE - BUAHL
HEE20 mg » MHARFEE 100 mg » 43 BIIIAZE
R TR R ERE - HHERIR
EEMEEERREAERREH125 0 625
1250 mg/kg  WHIHEEM S EER K EK
R R625 0 3125816250 mg/kg  HETSE
8 AR SRR R - R - R
TR - DU AT 15 IR I 2 8 R R R
[HITR » 53 BB R AR L I € & - BT
FHEISER f B R AR R -
+—  EEMRZFE

A RLIHEE 20 mg @ M iREE 100 mg
S BIIIAZE S R R K R - R
R EORAZRAER - 3 BIE A SRR A E T
1 WP I 2 R 5 Bt B HEHIR EL(S/N
ratio) * DUFERHEL KA 102 B (KR BT R B /7
2 7B EABIR (limit of quantification, LOQ) °

+= ~ mEESRRER

DIARI R T2 T s A T B & 2
RN EKRERZBERM6F TR EM2
- HEEr 18t lE - SRBIFRIE R ERR
KERERZIBERES - LT AT R ZER
MR RN G -

TR BT
—  RAERBAT R SRE TR

AHIF5%2 14 F Ascentis” RP-Amide * 4.6 x 150
mm, 5 pmEHE - B FH C30E R 2 3 AT ]
T o FEREIMEAE T - SOVE DIEBET7K
CHE ~ HEEEE =T Bk (methyl tert-butyl ether,
MTBE) & FEE 5 A EFER - fE RS EIME - &
WoeE FH L REELRBET-7K » DL95:5 (viv)Z ELfl
TR L - FUE ] mL/min > (EAE R
10 pL > R30S N AT Se R BE S 32 ;e Rk
Rt EER N ERER ZENTERE ([E

= RERRRRMRR

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

T o BEBE R TR RIFUER AR Z AR B A
ERE(R)55150.9993 £.0.9995 (£ ) » BHR

TEEETF0.1-100 pg/mL.2 SHIEE A - Hig MR
RELF -
=~ AmEEER R EE A

(OB RHEE

B RIHEE 20 me » S RIRINEEE K
EAEREEFRRIEEE - FHATSESESR
Fe Bk FRIEE 5625 ~ 312556250 mg/kg °
HEITSEE  FRMIR BRI E - 1T
E e Et e R EE A 0 HEERR Y RIHE
B2 EIER91.3-102.7% » 8 FAREUE9.4-
10.4%(F ) s BEARER RV HIHEE Z B
HI586.1-124.6% » & BLAREUR8.5-11.1%(F
)

QMHREE
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FIAE SRR EE B ESOR R IEE E N TkER A2
DTN 1V Eodsied by ettt el ekl P wWE 1
(1] = LD
] 1 lutein « 12447
* 2 - zeawanthin - 13 527
P | I R _J-‘J_' _
B— - EREREKERELER(10 ug/mL)ZHPLCEHTE L
= EEEREXRERZNTREBE ZHEEFER
. MRERIE MR AR EEERE NIEE sepoa  EELLRE
Mtk gml)  SAEREE) el aen TR
125 88.5 5.1
K iRELE" 0.1-100 0.9993 125 625 87.6 4.1
1250 954 4.6
TEER
625 102.7 10.4
VRIS 0.1-100 0.9993 625 3125 91.3 9.4
6250 95.8 9.6
125 82.7 6.0
KR s 0.1-100 0.9995 125 625 77.4 3.2
1250 85.4 3.9
FAREFH
625 98.2 8.5
WHIHAEE 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

HURREEE 100 mg @ /3 RIRIIESE R K E
KREZFEFRSEEE  FHEMIESEER
FoKE IR 125 62551250 mg/kg * T
SEW - BRI ABTIZER(E - HETEE
b R EE R - HEEFRNIREE ZEL
H1%87.6-95.4% » BE(REF4.1-5.1%(F )
FERERNIIREE Z B R77.4-85.4% »
R E3.2-6.0% () »

i R24 g ~ Bik24 g » TR EE2 gl & LR2 g

F | 3t 22 5 VA 0 [ o e A e e R
N ATTER R R B AR Z BRI R
HEMRL - RGBT EER A TARERZ
kg -

ERERERERZEERR
EPRImEE
IREETRIE- SIS Y-S S S

B
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JRVE3TEIRE - HARES R F125 ~ 625
21250 mg/kgZ IINENSESRH - BEEER
K EAEFE[625 mg/kgZ ARANEICT
HF g ZS/N BERR10  MEERNE
KEZRRPD AR E 2 E B MR 5625

mg/kg () °
CRIREEE
D EERMESEZE N RS RIEER

WRERE - FHEEERE 25~ 125K
250 mg/kgZ INANEIAG R A - BEER K
EKEHEN125 mg/kgZ HRMENLT » H
Wl SINEF RIA10 - HE 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 » SO —
B~ BFE - BRI ETT E/LYIBTER S
P LMEHE o KL ARFFE22% Sarkar 201245
Bt > £L0.5 M KOHMUE EALE » F250°C
TEAL3058% - DIUTETER#E - 32Tk EE DA
0.5 M KOHHESTEAL » AT DU R EE R 32 R ROk
EHRNEALTE T Z 20 - SarkarVELAE
A R AKOHMUE B - T
50°C N EfL30575 - SR RER  RHERR
K R SER BRI INESE R R K
HRIEEER—REYZEE - FIEbiF
e Bk - 4 IEm S AL - B AR
& R E bR SR EbRER % - DIYTET
EERNTRERIER  FEERNTRH
R EICRERE S - RAERG A T UEEEs H
THIBEEEZ R REZZ A - LS
TR A THERT -
NMERBERKRERFPEEEREXK

BRI IGERER

Kitse LB ERET I ERTZER TR
Rk R B2 A S 6 (R iR Y
ETAfE - IR ET120F) - B R

== mEBRiT M aiemE Bl

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

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

ERFAMTARZZBEEM - L1
(=) ebari RNk - HioRHIEER
Hatoft - EARERH MHUESKERE
H(> 120%) - FEEFAEST - TKRERGM
PRI E R EE (< 80%) » FEERG44: -
TORERFIMN 5 il EE R EAERT 7 (80-
120%) » EAREFRHIF 5 50 ARHER
R ERERE » 3130F 5 B > ArEsEm
HERERBEE - EERE8M - TKREHR
Hark - EREER R EAER S BRI R
R A Rt RS R 2 A BT AT
A ER LR SRR ) IR GRS B
Fwbatrit 2 A RTE  HETERRE -
FSRBIFARERERR N ERAR B EE
ah o HigBgas REARR L - BRAREITEE
PERGR RAF(R D)

& i

AR DU SR AR AT s i R 2 5
REMTESEZERERERSEINBHE -
EEZN TREZRRDIIMEE R IREE 2
TE BRSSP 625 52125 mg/kg » HEEH RN
PRI EE 2 IR F91.3-102.7% » B H4%
H559.4-10.4% ; FAEZR R HIHESE 20
W F86.1-124.6% » # BAREURS.5-11.1% ;
BEE R AR E 2B 5 87.6-95.4% - &
BEAREOR4.1-5.1% » EAEZRHIREG ZE
Uy 77.4-85.4% » 4 EARE3.2-6.0% °

RSN 2 HPLC-DADG B 48
EHE R T EE SSRGS - EEEERRE
oy WEREEE RN ERER S RER LR R
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M EBORAHE FTEfa B RSEIR R SRR e R R o’

=M HERRIERESTEERRIRER 2R

L BEE R B BRE  BREEE
( 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 4432 147.73 - 5.23 N.A.
4 15 33.46 223.07 - 1.68 NA.
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 N.A.
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 BRI N.D. N.A. - N.D. N.A.
12 30 3.36 11.2 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. N.A.
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.
FA -~ TEBRIDRIGE 2RSS
o R E ()
a N.D. > 120% 80-120% <80% B HARER
EER 9 5 4 0
FAER 7 4 3 3
HoAr® 1 0 0 0

a. Htll : REDREERK EARERZBEES - Highi g Riet - SOl e MR BT

RIS TRE - IS R A2 A AT~ R
IR GRS E(LERBRIEZAFTE
JRETT(EZ PR -

ZERK 5
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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.



