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21 s M RSB Z R - FHER250 mg/kglA
TCAHAEE &R -
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MerckZ) &) (Kenilworth, NJ, USA) ; %
FL-GUER MUER PR FH 3 Al - 229 H Sigma-
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WEEEHE i« HRORH R T B8 (Butyl
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R EAE R, « EE S E(Carnosol) I &
FEH R (Carnosic acid)}F# F Sigma-Aldrich
/\F](Saint Louis, USA) °

Ees B AR
15 mLEfELE(PPAME) 5 10520 mL
HEBGEEME)IEEHMerck /A H
(Darmstadt, Germany) ; JEE(FL1£0.22
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Clara, CA, USA) ; BH% (Accucore aQ
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Thermo Fisher/2 7](Rockford, IL, USA) °
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2. BEITHAWB + O -
ENERIFHEA R 2 Bl
U AR B R T ER420 mg - FEHETEE -
PAZ FEVERRI EZA 210 mL » 552,000 pg/
mL * {ERNERFRUE RV » fR-18°CHEEHT
7 - BRI BUEENEERERE - D&
1% M FE 2~ 50% LB A R FEZE 40 pg/
mL - fEERNEBEEEATR -
(PR HE VS R 2
53 il R R R B R PR L A S B P AT
mufI10 mg - FEHEREE - DAIB SRR E
Z%ES5 mL 0 552,000 pg/mL - {E R IEHE R
W - TR-18°C LT - BRAHEY » HUE =
B R N ES AR E AR & 0 DL
1% TR M FR .2 50% LB A IR EE 2 5-100
ng/mL (& W EMEHE IR 10 ng/mL) » i
TERFHEVAIR -
HEGH 2SR - LS 1% MR
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Z50% LB A TR EZR20 pg/mL > fEEAR 1% PUEIMNEE 2 50% LI AE TR ERZE10
Jine i PR AR HE VA - mL(b) » FEIEHEETE - HEERIT -
(BT Y (RREEAE fHh i B
1. B IR EH0H) Kot E HUT VA2 uL » 43 BE AR
KRR RERE A% - B ¢ 0 FETETE EHTER B R AT - MK VIR RS T
T BREELET  IIANTIEEATR ST BRERER © BB R R IR
50 uL & IECKE3 mLYARE - BIIAEC ot R W T PR L LS E 2 R - SRR e
JEBfl s ZREA T3 mL o IBEHE o DA R o
1,000 rpmifR#2 15388 » 113,000 X ghft TR AT I S T e
L3578 WRZBE(TE) - LEH JEHTE : Accucore aQ C18 » 2.6 um > I{E
IMAIEC BRI 2 ZFE A %3 mL » E 2.1mm X 15¢m °
B LS BERERLR - G ZHERE - DL EHTERE : 40C -
ZIEEAEZE20 mL - {ERIRIFER - B FEA&E 2L -
R R 1 mL(a) » PAE 1% TR~ BEIHIATR @ ATRELBYE DL T YRR ETT
50%CHEETRE 210 mL(b) » AEUENE BERE T
R ) _— 0.0~ 120 50 —40 50 — 60
rim s R 2] R - B g - AEHERE 190130 40— 0 60 —> 100
TE o BREELE T - AN EEAEATR 13.0 - 160 0> 0 100 100
50 pLRZJE3 ml - 55927 - 2A1,000 160—161  0—50 100 — 50
rpmifR & 177 # 1% LL5,000 X gBE5 161—200 50 —50 50 > 50
S R EER - BRI A ZA3 020 a0 50 5
mL - EHE FAUPERRETRR - G0F L
W DLZBEEARZE20 mL » {FRfiii i FZEFHFTH ¢ 0.25 mL/min °
T - B E 1 mL(a) » PAE1%P1E FAE :2uL -
M2 50% JHEVE R EZ 210 mL(b) » EMEERE : 1.6kV -
TR OETE - (HIERT - BT ESTARET -
3. B R A (RIIKIBE) Bl TR © 150°C -
S 2 N A Y EERRR A 4 0 HY VAR BCRE © 450°C -
K1 g KEHETRE - BREELEF - 0 MR BE RS 150 L/hr -
AW ERFEEHEVE W50 pL A IEC 4¢3 mL VAR 950 Li/hr -
VAR > FINALL CREBR] . Z A3 X 2 2% 8 K FE(E I (Multiple
mL » BEIE 0 PA1,000 rpmilREz 14578 Reaction Monitoring, MRM)  {& I 7
% » LL3,000 X gt (3575 - W EE NG # o ERHEE RN R EE &A= — A
E(TE) » EEHENAECKENZZ R
HE3 mL » B Lt BRREER K (O 5 k2 E N E
G ZIEE  DLZBEEAZE20 mL 0 FEE BB AT HE VAR 2 ul » A3

Fota R - B mL(a) A& ARG AT ERRE R - K PRI
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SETTOT - B RS T AT S 1
iR R P % 2% B I A 0 2 R i o P
ER o WK FIIEHE R iR R k%
FEZERWY) < & B (mg/kg) ™

TS PR R R & B (mg/kg) =

XCx VxF
M x 10
C : HIRAE RISt it B Rl B B
R Z IR (ng/mL)

V : tml R R E A L B (mL)
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W B B PR R R AT -

=~ eBRT3 AR
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HEVAIRS0 pL v [FMKZ ~ () R(LET
#r o
(IR B R B R 2 BTG
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ST R ARV VR (& N BRI Y AL R
10 ng/mL) » =  (NEEFETT 98T 5k
BB - BB R KNSR L 2
i T EL A B S5 2 R P B 5-100 ng/
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FHoMBBHEELZEEREEL g0 k= (&)
Bz e R - 5 Bl E I AR R
JF&1 mL 0 AREHEYS T 50-1,000 pL
DLE 1% PR ME 2 50% LB E R ERE
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BUCH AR EARA T TR~ (IBREETT
i BB RER - B R R AR

iy o R G TR PR L B S L2 R T - BRI
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SRR AT S5 B VLAl Ehe AT fhiz 2
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[( FLEIVCHC R RHER
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(E)E BEMmIR 2 7
SR ZE H iR BRI g 0 ININ20 pg/mLfZ
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AL IR ARE E BRI E SRS
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B RE B R g o BR
H120 pg/mLEZHEAES0 ~ 250 pL Fz N B
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Tt E R R R S ENE -

1] 100

m R

— ~ TR &I

ASHITFEA] R T B Wk U R A T
g~ ek Rk B E RN EFEE TREE
EWIZ Tk BibE s kw25
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y=20.1888x -10.8568 * EEHEMEFTS
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6.3% * BEFR20% - SR EEEEREE
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PR R BB ER SRR

B S A SR v i AR M B B
R Fy=20.4602x-3.69447 - ERE &
W i 15 ER Ml AR 2 AR PR [E1 B 5 A2 =R
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y=10.7754x -13.0035 * I EAE 2 EE
WE B R R N B R R ) 2.4%

6.3% » HEfR20% » BRI BB EREE
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Wk AT 15 ER el AR 2 AR PR [E1 B 5 A2 =R
y=12.9077x-17.9853 ; ERHEHFTE
BB VLAl R 2RI EER TR R
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BEREN =HmiE 1* 99.8 93
5 115.9 2.3

FEAR B 1% 101.6 42

5 98.1 1.2

B 1* 109.4 32

5 98.6 3.4

ERERE sHMiE 1* 114.2 12.0
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== BEEMLEEFRZ E BRI ETER

ban E= S/N ratio

B EE TR

) (mgkg) #1 #2 #3 #4 #5
ERE BHmlE 1 132 127 125 181 150

B geup g, 1 102 241 135 294 111
mB#EeN 1 190 193 141 146 223
B s 1 14 23 21 27 34
1

1

=il
BB ek, 2 28 37 32 17

RIS 24 38 38 26 29
BEmkRBE L REL 5 - 3 gaiE

IR R G A RERZIY) (57 1 R eIk B i
A MBEELAKERHEA) » SHERA
WERMFTR - (EeFmiE AR E R R .33
mg/kg I R H£6.27 mg/kg » Gal&EKE
T2 7.6 mg/kg - HErka ks Al Rin i ER
el E R - b R MEEERIE
T~ AR e R A R e (5 P PR 25550 mg/kg
PUR (AR & &5 5 3L ERHE 2 B3

g CAR s BERH i (mg/ke) BRI (mg/ke) A E AR TR
1 FEAR B A FRida PRy HEFHHY)

2 FEAk £ imB g g AR

3 fEdk g mC Hbr A AT

4 FEAREEAD ERdan ERydan AR

5 SERETE ERydan ERyadan RN

1 HBH LA FRydan F s HKEFZERW)

2 WEER B F Ry PRy AT

3 BBERAC PRy HhgH AR

4 HBZERAD Hg HhgH R

5 B RAE FhgH HhH iR TN

1 EFHIEA 1.3 6.3 HKIEBFZLI)(PTEALH)
2 £ HHAEB FhH g TN

3 g HHAiEC F s E sy EiiY N

4 £ HHIEE FRyadan ERda EiiT N

5 B HHARE ENdan ENda AT

it AT R E R E R R R T EMIRE 1 me/kg
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Development of Test Method for Rosemary Extracts
in Edible Oil and Food in Tablet or Capsule Form

HUI-CHUN TSENG, CHUN-JEN FANG, CHE-LUN HSU, YA-TZA LIN,
SHOU-CHIEH HUANG, SU-HSIANG TSENG AND DE-YUAN WANG

Division of Research and Analysis, TFDA, MOHW

ABSTRACT

The analytical method for determing rosemary extracts in foods by the liquid chromatography-
tandem mass spectrometry (LC-MS/MS) using multiple reaction monitoring (MRM) mode was
developed. Dosage of rosemary extracts was estimated by the total amounts of carnosic acid and carnosol.
The sample was extracted with acetonitrile, and the supernatant from high speed centrifugation was
analyzed by LC-MS/MS. The recoveries of carnosic acid and carnosol spiked in oil, tablets and soft
capsule samples at the concentrations of 1 and 5 mg/kg were investigated. The average recoveries of
carnosic acid were between 98.1 to 115.9% with coefficient of variation between 1.2 to 9.3% and those
of carnosol were between 89.4 to 116.8% with coefficient of variation between 2.5 to 12.0%. Both of the
detection limits of carnosic acid and carnosol were 1 mg/kg. Fifteen commercial product samples were

analyzed by this method. All the test results were in accordance with the regulation.

Key word: tandem mass spectrometer, extracts of rosemary, carnosic acid, carnosol



