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P K280 nmiEATHA] o KA TR AR 2K IR A 2 T E de kA W BH TS e Fe JR A BE0.05 &
2.5 mg/g B B M P e 0 5] 5104.74102.6% » % RAB A1.6K1.2% » %A K
-3 E A E ] 25 104.6 %103.4% 0 8 FAREEL1TRL2% » BT F ik SEREE RN

5B R 3 S AR ALK o
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%0.1-29 mg * M AL HAF B RARE « Ky ik Lo LERBR T HHER S H 4
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FRELFEEE (hydroxytyrosol) B— H RIEFERR
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EPY s SRR R R - BREER
A st o AIHRILE FIERE R B H R R
BENSTHNEFERERY  FHERIFEA
EiEbRRES) - Biftstiet - REREZTIEL
pESIE - BEEERISEHEEMEEEREMNZ
B0 o AERFIER108E3IF A T &
JFURR O SR BV ZE ) (2 R B IS ER) < (5
FREI R EER - HRERE I ESHEHR
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o TR BTN R i AL B R AR R bt
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712 CgH 00,
TR 154.17
OH
{LERREHE H O/Q/\/
OH




13

BB B IR B it AR b T R AT

R ELRE 2 -

B RS ERSEE AR I 7 KR
VARG T E R B~ EEEIEHPLC-UV ~ &
R R F5280 nm > hg I EE A S (bR AL
ALY R~ MBS SRR E - AR
FE AR EE B A B R SR B i R
FslE 2 tERRR B T - ERTEERE 5y — i
R EIE « NE L2 B ESE TR L EEA TR
BB SR B KA N B 7 ETT R
R BT EBESERE L2 ik EIRE - #2
#2015 -MirallesZE AWF5E » DUKAHRZEIFH1%
B FR AR (pH 5)1E Ry 2 BV A G #5 FE R i
EEITRERUE R B A B - T R b e R
53 0 [RI20134F Alzweiri 56 ABFFEFEH - DLEAE
i BT SR AFE I {5 F 6 v BB A 0 BT PR B B e
AISEIEEE R BERCR - BUR T G PRI
S HIZ%20174 Cepo B NV 2 W FE AT (&
Bifi - R iRAE 3 2 B -

MFERTTE

— ~ M EAEA 22

(e 2
IBREEE AL ArE R MR EESL3 MFET Y 1084E5 -
6 F i E s psdn - G RERCAS =R G A
MR B 2 22 B iR i (N & i 22 .2
FEIREESD) 1F - S EERE)E -

(CIRAEE ~ ISR RS R
ZJME (acetonitrile, ACN) 5z A% (methanol,
MeOH)$% FHHHPLC#K » i H fEE{Merck />
&J(Darmstadt, Germany) ° K& 5 7k
e Bz £ 22 £ FH A 2 - i H £ & Sigma-
AldrichZ\ 5](St. Louis, MO, USA) » &%
Fi& B (Hydroxytrosol) ¥f WA A A ¥ i - F#
H % B ChromaDex /) F](Los Angeles, CA,
USA) » #lEEER0% LA | -

EEtt AR
BECVE(1S mL o PPAED) « A BH(S mL

510 mL) ~ JEE(FLTK0.45 pm * PVDF#f
')~ $HfE(1 mL - PPHE - HEEF) ~ MV
(500 mL - fE(T) o

— - {REREEE (R

()= U A JE 17 25 (Diones Ultimate 3000,
Thermo Fisher Scientific, USA)

(&)o' — b B8 B 51/ i HH %8 (3000R S, Thermo
Fisher Scientific, USA)

S HEEHTEHE(ZORBAX Eclipse Plus C18,
Agilent, USA)

(o) B Lo F% (Allegra 25R Centrifuge, Beckman
Coulter, USA)

(H)#E & I IE & 28 (Delta Sonicator DC300H -
NESERAH - 5#)

(S)IE T & %3 (Vortex genie-2, Scientific
Industries, USA)

(B 2 7k 8135 (Millipole milli-Q,
Millipore, USA)

=~ 0.05 MEEEE SR B (pH 5) 2 FHE

A /K EEREEM2.1 ¢ » DDA EBET- /K450
mLiAf#E - DAKEEFEFEEpHIE S - FINEEE T
ZKBER500 mL - FRE EETE -

- FZENH 2 BC R
(FEEIFEA : 0.05 MEEEEERYA L -
(FEENFEB : 25 -

I EEAR S

EI R 2 I P S0 e P AR ME LU 10 mg » S TE
TE » IFBEAET EARZE10 mL @ R
MR - e SRR © W FH R G = AR v
JFHE - 2L0.05 MBS LSS R B 22 1-100 mg/
mL » HEEREUEA WY -
7N iR AR

P B R 2] 1% 0 HUK90.2 g 0 FETHERE
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TE v IA0.05 MESERENVATR8 mL > fEiiRe
FEE R ER2057 88 - FFLA0.05 MBS SR VA TR E
AHZE10 mL » 25000 x gl (010538 - BUEE
AR E R % - R -

T SXURAERB RIS

(P AR SR AR & B K280 nm
C)EAHE T © ZORBAX Eclipse Plus C18,
5 um * A1€4.6 mm x 15 cm
CIEHERE : 40°C

() AR 2 10 pL

(BB R A4 - IR

(S ¢ 1.0 mL/min

E

&~ BEEAREBIRZIBE DT

FEE i (min) A (%) B (%)
0.0 — 8.0 90 — 80 10 — 20
8.0 — 8.1 80 — 0 20 — 100
8.1 — 11.0 0—0 100 — 100
11.0 — 11.1 0— 90 100 — 10
11.1 = 15.0 90 — 90 10 — 10

N~ ERIRS RS BT

e R R B W 10 L+ 575
VAR G - i SR P
7« BRSNS i e MBI,
VER BRI « A FRIEH R R
i R SRR & & (mg/g) -

BB 2 & R mele) = o

C ¢ HEA R AR o

J&(ng/mL)
V BB B L)
M BUR TR S B R (g)

N RERRIRE M $RET
O P I A 4 i TG B I 1S A I
W FLAEBEF 7K 520.05 MEEFRENIE TR (pH 5)

SRIRREZE20 pg/mL ¢ FAN ARG EEO ~ 45
90 13543 §#)CAHPLCHETT 4047 » Al e $R EL
e T P e 88 B RN RIS ER R A N ]
B PTRREEIEE -
+ B RIEERAC S

H— IR S R IS 2 2 iR
o ELTEE - EERR AR S - ZAOEESEAR

[FRRE - KRRl AR = AHRE R BT FE RN
0.99 -

+— - ERERFEERR

IR B R R IR E SR IELCGRER -
A B R T 22 E B
i RN T 2.5 m/g + IR 0.05
mg/g » SIEEETSEEEER - KATILITR
SIS - AR SEET B e R
DI R & R R S £ LSRR
RS2 ER -
+= ~ EEMREHE

KB F AR A R IR 22
B RS+ R BRI R -
AL SR ECK I R 2 SRR
FE + DUELRER ~ LT ErI R AL = 10
2 BBV B 1y 2 S I -

= -hEERSERE
SR T 6 7 O [FORE A rh S A R 2K Y

V) 2B REEFERE MR » DN Z
T ET S RHHE -

FEER G AR

— ~ BERRIBEME 2R
FL#220155 Miralles % A\ 8220174 Cepo S

NIRFEEEE - W Bl B E AR VAT B Ry

IKARRE BN 1% B BRYA T (pH 5) R EBET7K - By
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&=~ HERENTRMEARPZREMERER

=P ~ AT 2 ERREEREE N

AT i) g U OV (%)
EHET7K 0 5.45 0.4

45 4.76 4.1

90 434 9.0

135 4.04 10.6

0.05SMPEFR SRV 0 5.48 0.6
(pHS) 45 5.46 0.4

90 5.48 0.5

135 5.46 0.5

HEE G AT E AR B BOA N » AT TE AR
FERR B AR YE L BO B FH i AR RO - B RA
EHEF7K 520.05 MBSERERVE T (pH 5) 73 Bl
220 mg/mL * A[EFRFREIEL0 ~ 4590 ~ 135
5388) DAHPLCAHETT 73 H7 » i RO S LR e T 7 R
BRI = SRR DLERET K E R R
FEVA TR < P I T TERE E I I R - B
REFEZ SN - BIFZeHE R ERREE R /KA TR
HHA B EREFE AR Rl R E R T H
B A LB B O 2 AR B LY - I
FERIN/K B BL 28 — (EA BB B — e
1M 2L0.05 MEEERSMIA TR (pH 5)IF R BRIA IR 2
Wl B E 1357 RN ERE - BER
HIEG/ N % TR E B 2 452200.05 MESER

SR (pH 5)TE R FRRAT - SET IR E AR
#l .

= B RIEERR

FiEE— A - A EEmEEERE
ZHUE MR T & BRI R A2 B
IR AR MR 8% ~ "R RABHER RN
IREE RS ZEN YY) 35 INEE
W)~ R F 2R - 5B
REFFAEFBIZER YT - B PoEA S
R H 2R R D Z SEAREE S HOR A BE
JeZ SRR AR 2 22 B b BEEE T T IR A St

FE i JFUEHE Y

OOONGHA TP EIFEIL - FHEERMIE e

FEAREEAL) (MSM) ~ FiTURZEIY) ~ B AEIY
V)~ WERFEEY) ~ MEAESRC > #IRE
PERRSS « AEIPERRSY - AEIMERREE -
BRRERREE - AEAERD,

B > HIFCRI IR © fhs b ik Bl T
Z2 el o BEAEME L B R E T LU - R
22 A e 2 T A ] 3 o ST i B T R e
B RIS E IR R A A 22 e
RIEEBLINS. 37 SR A —HA R I - RCERLEYE
e [ i 2 Vi IR [ R Y R ] L 1 e B R 7
BlsES - RRZITEE R (R ) 5 1Y
HRARET Sy PR R 2 A MR B AT R 1-100 pg/
mL > R¥GA[E0.995DL F > Bz BT (E
e
= ERERBEERR

FATE H R AN F] H IR L s s 2 AR e v
Wz Etmas - SHETHEE - AL EE
HBRMT G BT IR R S B AR AR 7 1%
ZYEMERE KA o AERANFR A [F H RER
P Z AR FE(0.05 mg/g) P32 [al i =R J, 8 S AR 8
F5104.7%521.6% » =i (2.5 mg/g) KB
FE102.6% M 1.2% 5 HH RIS 2 (K8
FE£(0.05 mg/g) FEI R R ke i B AR R 104.6%
F1.7% » =R (2.5 mg/g) =R Ky 48 A
REUCE103.4%K01.2% » HE/R ik 2 VETEE Ky
BEEIFGRLEERZ RN LERET

KA REBERAMNZEAREET 2 ERERIER
EER

whn EHE@0=5)  FEHE(@=10)

IR SpglEl mEE PigE # LT

(mg/g) WER©%) H(%) WCEE©%) #(%)

005 1047 1.6 1046 1.7

25 1026 12 1034 12

VAR

FRELIE
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400 B 20190812 T et progran I st ] OB HO0D_s8d 5O ppm LWV WIS _1 WAL 280 nm
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y = 0.1644x - 0.037
20 - Re=1

0 50 100 150
Concentration (p1g/mL)

B — - AL F AR

EMEROA #LZ ZK

g~ EEMAR &4

TIPS LS EZ0.05 mg/ghit 22 (g ek
ATl B B A B AT 49 AT It B B [ =R B At B
1RE DG R BRI - fERmTRN
&R R H e B H SRR EE 2 S al Y
R B EREUE R A ERORE Kk - 55 &
FASREER - FRHIY 6 FRELE = 10 - B4R
FRER4.9% » HETEATT 2 E EEIRF50.05
mg/g °

TN EEMIRIAIRER

s IITERE AR B EREL
B (mg/g) (n=5) (%)
BE#EsEIRES  0.05 32.5 4.9

hThEERSERE

AT L2 2 - FERDAR L
SR EERE Y 2 B RESSER E SR
T AR FEET S ERE - 5
RNFL - TR RERESE - B4R
faH - HeRelt & E)%0.07-2.88 mg/g > (KA L
SR ERERE . FHAERAER0.1-2.9
mg AR EHEHEHAER20 mg -

A
A &l

AR T R A REER T Rl
Ry -1rprywl i v T EhN: & 2
FEAR B h H AR EL ER R 2 B o TR R B IR
REMMEZ2E - RBAV R ERECRFT
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=t mEERTEEREC 2 BIARKR

AE[ ;"j:

RS o s £ AR — 5 SR
| (Ht5%) THNEYE Gyl e
S-1 2019.11.08 3047/ Hok » HR1RL 499 mg/fil 2.88 2.9

) 0.5 g/hz
S-2 2022.02 60K/ & | H 772k 374 mg/fi 0.34 0.3
(169) -
S-3 2020.04 90K/ 1 H 3% 356 mg/fi 0.07 0.1
(86141) 0.4 g/h;
S-4 2021.01 60K/ H3Z%X 331 mg/fi 0.69 0.7
) - R IKL
S-5 2023.02.21 60K/ | H77jika#4k: 516 mg/fi 0.09 0.2
(20190125006) 632 mg/fi
S-6 2020.09.10 2000/& Hi-20 251 g/ N.D. N.D
(8554554) 2.5 g/
S-7 2020.03.04 80 g/iffi Ho0.6 ¢ - 0.09 0.1
(18G00502)

* B R FURHIARE SR B A ZE N (5 RS 2 B P IR R o - ARG 3 H B B DA R RS B At R — 25t

bt

e T BEGEIR A L RS E R 2 R B T ik

(TFDAA0077.00) ; " » #&fg i /7 58 2 /)M

#
b3S

1.

EEH - DR1086E1227 AR 252

b AR E SR 2E5 A -
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Method of Test for Hydroxytyrosol for Foods in
Capsule and Tablet Form

CHEN LIN, PAI-WEN WU, NU-CHING LIN, YA-MIN KAO,
SU-HSIANG TSENG AND DER-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

Hydroxytyrosol is a phenolic compound presenting in the leaves and fruits of olive trees (Olea
europaea L.) and it has strong antioxidant activity. In recent years, Europe and the United States have
recognized the use of hydroxytyrosol as a food ingredient. Furthermore, hydroxytyrosol extracted from
olive pomace has a daily consumption limit (below 20 mg) in the available food list of the Food and
Drug Administration. In this study, we coordinate the implementation of administrative management
to establish the analytical method for hydroxytyrosol in capsule and tablet functional foods by high
performance liquid chromatography. The sample was uniformly dispersed with 0.05 M sodium acetate
buffer (pH 5) by ultrasonication for 20 min. After centrifuged and filtrated, the filtrate was separated by
a ZORBAX Eclipse Plus C18 column (5 um, 4.6 x 25 cm) and detected at the wavelength of 280 nm.
The average recoveries of hydroxytyrosol at 0.05 and 2.5 mg/g in intra-day were 104.7 and 102.6%, and
the coefficients of variation were 1.6 and 1.2%, respectively. The average recoveries of hydroxytyrosol
at 0.05 and 2.5 mg/g in inter-day were 104.6 and 103.4%, and the coefficients of variation were 1.7 and
1.2%, respectively. The results showed that the method had high precision and accuracy. The contents
of hydroxytyrosol in the six of seven online shopping samples were 0.07-2.88 mg/g, except one not
detectable. And none of them violet the regulation for hydroxytyrosol daily recommended consumption

limit (not exceed 20 mg per day).

Key words: hydroxytyrosol, olive pomace extract, high performance liquid chromatography



