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At EAITRMAA G T~ & F T A M T G B AE R AAS R 0 2R AR E
A S BOR AR B M AR — 22 4h AR & BB (online SPE LC-UV) A& #4530k 48 & o B I H
%1% (online SPE LC\MS\MS)#x il 4 & D4 % » 304 K KR TR M b FE 44 (flame atomic
absorption spectrophotometer, FLAAS)#: i 454 & » 324 M 2 4k & AD Sl & R > 1
Ao R SAR AL WAL A AA80~ 12096 a9k B8 A 64+ > /1N 38809%6 4 A 224F » KA 120% 4 A 4
o 35 ARRE 2 45 F MR & R 0 HAR A YA AL HL A A 580~120% w9 AR Y A 9
INFAB0% HAH184F » KAAI20% £ A8 - AFRLERBAT T ERAMASLHELE FDARSES S
FARRML I R IBITH IR A E N EZ RSN A AR M4 DRSS A
AR TR IF MG SLOS S & RAadh > AL E » THHEFETTE-FTHFT A
W

RE$EE © #E4ERD, (ergocalciferol) « #43&D, (cholecalciferol) ~ ¥R ABEH(HPLC)
NIEXEFRUTAEE S (flame atomic absorption spectrophotometer)
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BEZTHEREY  B2HEFHRE P —E
HEATEN DRI TG B #8538 5 N 2RI SRR

{0 (rickets) » [Aifi i L R F 78 B ffE 4= =D
G E HEE A K ot B BB R - fEE
D/ H.cholecalciferol 7 2 ¥ 1 14 1 [E] B 4H
VB ZHE  RAFERDVEEMS - #EFED
B2 A5 (ergocalciferol, vitamin D) & fiEs §5 i
(cholecalciferol, vitamin D,)@ifEAIFE - Fi&HMEY)
T B i R Y 28 A [ ER R T R - R R En Y I
BN - B RN E SIE E REEIRm e -
Rl S FE T L RE L - WA TR BRI 2
B i T AR ) 2P TNRAKEEY
PEECHE YT - EEAHRCIIMEM - HibE R E

_®,

INE R BRI R 1R R ) Bl fE AR RDEL LT

PE® > HAE ARSI E E T R S AE L - MEE R
Dift Z F R U & #&IHE Y7 (b (mineralization) N
2 B0H L1l (demineralization) 13 52 » HAE
ARA 5 E (B (rickets) ~ B A A EE BCIUE E
(osteomalacia) K M5 AL - & MM H5RE (K7 mg/
dLE 5 [ BILAEE - HER - il gy s
FERS B4 BRI ER—
BEYEMBAR ZHAEERZDEED T EEE
fif ; (international units, IU)B{HGE(ug) = © HEA
%D 1 IUEF 50.025 pg cholecalciferol £ LA B,
BHEETT AV TSR E A o Kt
g~ cholecalciferol . 4= )7 MEAH B 1440 TU® -
[M#%F125-hydroxyvitamin D (25(OH)D) 2 &
E EFFZE400~1,250 nmol/L (160~500 ng/mL)JEHE
L ZDHERIER - #AERDFENTEER S
[T #5%E (hypercalcemia of hypervitaminmosis D) » /&
DAIHE A2 SR D2 S /N S5 A R S 2 85 O e L B F i %
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YRR RFAENEHEHR (Ann. Rept. BFDA)

HE4E = D3 (cholecalciferol )

AN (ergosterol )
B— - #43RD 2458

R HFE IR S (resorption) FTs&E i - 5 H i HUE Ry
1,250~5,000 pg (50,000~200,000 TU)HF » 5 Hfg
RSB T HHEIRANEE ~ BB ~ T ~ &5
@ ,

KBTHREHEEEMECBEHAEREEERER
ZERNE  HAEZDEREH LREBENE®
(Tolerable Upper Intake Levels) ks H 4 2 12{F H
ISR 5225 ug (1,000 1U) ; G 1~183%HY R E K
VAR50 pg (2,000 TU) 3 1858 FEE AR50 pg
(2,000 TU) ; {222 R I LI 20 (4 e 0 [ 14~5075%)
B50 ug (2,000 IU) -

AT BB A2 B N 25 2 B L N ) f5 FH i [
KRS THEAZRD | 2 & mEE &
REY: 1. PRBBER stk IErEEHE
HREZEMS  EBHEHES » Hf4EFED
M EAAFEA800 TU (20 pg ) © 2. H—f &
FEEG B R - B HHEE300 gi b (CRIT
TEHEE)F » HtERDIREENFERLS

HEAE D2 (ergocalciferol )

Mg °

e AN S ERZIEYE » HH99% 7
BRI S AT - HER %A 32 1
AR T - $5 2 2 EMEEMF D - M4
HH IE B S R FE R FF AE9~12 mg/dL® -

HHSHEICN 2 - DIBUm ISR E RIS - &
TR FE TR R 88 i o3 vh ) FF IR R 132 (parathyroid
hormone, PTH) » ffPTHA1,25- dihydroxyvitamin
D (1,25(0OH),D,):[EHE R ELE T EE RIOR
%y MERH#5EET-Ca™ o 2RERT MR T 5 8 T
BE > EEERAI—BERER  B5HE4ET
I Mok TEERRRE, ¢ .

PEAER B A EE DI $5(CaCO,) » 08
(CaSO, * 2H,O)¥#%#5(Ca , (PO, ] ,) ~ BEEREHS
(CaHPO,) 5 {5 {5 s #5 (calcium citrate) FHIE 1T
1F - PhrFe BT A 5 Ph B AR = » IRERF5HIE
FRARARER » H 3 P5H0aRe5(40%) - RIHLREZ 1
AR ESRRNINY) - BEEREEREZRENFE R
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F—  BARERHPEBE#ERDEZEENE & - BARERPEEBZE2EENE
SEHEE SE
waH HEAEZED -+ 5
XA o) v (ng) XA o) Z7i(mg)
0H 10 0AH 200
3AH 10 6H 300
6 10 9H 400
9H 10 15% 400
1%~ 5 4% 500
45K~ 5 7% 500
T~ 5 105% 600
1055~ 5 1355% 800
135%~ 5 1655 1000
1675~ 5 195% 800
19555~ 5 315% 800
31~ 5 S15% 800
51k~ 10 T15% 800
71k~ 10 =e B +0
e E—H +5 Ea +0
21 +5 = +0
=1 +5 M LA +0
LI +5

HIFH IR 2 ) — T -

#5

W45 (I R TR A

WRER GBS (HEAK) ~ BRERES - A% R B S5 X 7L

1. —fi

AP B ERUR B RHE,500~2,400mg B EBHEMAEEFE300 gfREREHE
(37.5 to 60 mmol)H 58 A FHNT BTGB B BT MEFE)H - Hs Z a2 F=ER1800 mg - 2.
R o SN HH B S [ 95 3R SR B L Al 5 [RE R 25 T E LHMEY R - /29 H R HE300 g MCREE
AR o AT BB 4 B A 2 2 A SR I {6 P TEHEHER)T  HE RS2 E5EIRT50
B e I EASHER B E ] & 85 B AN I ELAE ik R mg ©
55~ PUEEIMERES ~ SALES ~ BiR — &85 ~ BiRE FROS4E R Z G 7T i th e A= RD R i &
rR= - ISEREIERES SR

TR —HFS 2 # b | EEiiBl(%) | RS 285 R | PR 1000250
e V)EE(Z5%) (Z50) 35 Fr R

Calcium carbonate s 625 40 250 4

Calcium citrate RIS, 950 21 200 5

Calcium gluconate R, 500 9 45 22

Calcium lactate FLERES 325 13 42 24
Calcium phosphate, dibasic s 500 223 115
Calcium phosphate, tribasic TR 55 800 38 304
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YRR RFAEHEHR (Ann. Rept. BFDA)

BERFFE T RAERERY » s2rF MR E R ofF
A ED RS & B2 E R (E 2 EE S
R80~1209% » At DAASAF: [ P b e v 5 A MG 3 S 14t
T EMIERE SR - EFR6tF i iE 95SHE 2 5T
EPIEEERENTZE—EMS - Saeftk
B8 By 95 2 5T E A REIHE 4= ZD KI5 & EIE R
N A VAN ENEE S

At EE S EFI BN Z R EELT
HEAERD T EET T EREEM AT AR
Dig il - RIAGE T S i 2 ek ig Hpl o &'
e S bEY i - RS - HE - BALAE
{LFIE T HEY)E) » FrUE— 5 F 96 b /Y
on-line SPE LC/MS/MS S THERE » ILHETE
SRR E M SR R ESPEEAE - RREE
% HERERERS T EEETENT 8T A
BREEEH - AR LS eRThEE - A BGLTE
HiTpE B AE ] REE 275 P R i R H JE B

MEETTE
— ~ 1RRERIR

RRGALTT ~ G R T 2 P EE R A AR
THEERD R E R ERMFERM3SE - Kith
it Aee VLRI E QU

=~ 1eBIRE KanBeTaiA

(HfEEED fEs
1. 5%
Ergocalciferol(#£4: % D,) M. cholecalcif-
erol(#f 4 F D) H I HFE%E LB H The

xR~ SHEERDAIS ERMFIT A B MR - H
Bfrat =

FEIR | WIRFERL | BB | &EF

T2,
=E|"i 4 2 1 7
=i 4 7 0 11
=) 5 12 0 17
&t 13 21 1 35

United States Pharmacopeial Convention,
Inc., £ - Dimethyl sulfoxide (DMSO)
Femethanol B R 2E5E - 1 H Merck, {E
o n-Hexane + acetyl acetate JZacetonitrile
(AcCN)E BHPLC# % F Labscan Co., Ltd.,

AR EL R R

(1)t fE = B (Syringe filters) : Nylonbf'&,
0.45 um, 13 mm, Titan Inc. » £ -

)RR AHETES © UltiMate™ 3000 ¥ H
[E 17274 » Dionex Corporation Ltd. » 3&
.

(3= ARG T AE © Nucleodur Sphinx »
5 um > N{%4.6 x 250 mm * Macherey-
Nagel /3F] » {#[E] - ODS-3V » 5 um * |
€4.6 x 250 mm * GL Sciences/N 5] * H
ZI_( o

(4)WEFH e AT S B 58 UTtiMate™ 3000
TAHE M 245Kt Applied Biosystems
API3200E 7% » EH] -

KRB

SEE I BITEERZ AT H09718003235F

N2 TR RDWE A O RAT

B A FoE et E T R Rk R

HAEZDEZEMEIGEZET , © RS

Tl Ak -

(DA TR 2 i
T A 42 D, Bl 4= D, B IR A AR e
%4710 mg  FEHEREE - FEE 100 mL
HEHEF » Phn-hexane!A il E A -
YEIR S IEME R - B FIRE S LAn-hexane
FRRERK0.5 ~ 1.0~ 2.0 ~ 5.0 ~ 10.0 ug/mL
ZIRAGTTHERR -

(2 B
AV 2 AR R by ik B8 5~10 g - A5 THE
fE7E » fIDMSO 10 mL » 7£40~50°C [ #&
HIEIRE30 5378 - 71 AS50% methanol 10
mL » JRZ %01 An-hexane 20 mLiRE & %%
H73043$% - LA3500 rpm B/, 10976% - HY
LI EARL0.45 pmyERETE - SR o
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(3) = R AE AT % 7 BT
T 53 B AR 3 s ROl AH i R —
ZRIMen g5 (online SPE LC-UV) Eeifif
il = RSO g A BB B E S R (online
SPE LC\MS\MS)fgfllffE L ED & & -
A. Online SPE-LCZ ¥ {F 4 BE
@FELCAM 2 SPEEE - HEfT
FRAESL AT - T H SRR S A i B FF
fil
(bREAT B AL 73 BT - F e B o (ty:
sample matrix elut¢n time from SPE
column) °
(C)z BB e - METTIRMES, S Bk
S3Af - R P ERYE S R R - S
T E EIE -
B EEEIMHERM: « AR -
C.JEE
SPEE#E : Nucleodur Sphinx » 5 um >
N1€4.6 x 250 mm * Macherey-
Nagel/AF] » 2] -
SIHTERE 1 ODS-3V » 5 um » N{%4.6
x 250 mm * GL Sciences’/yH) * H
/N
D {H I ¢ 265 nm «
(4) =R AT ER B R R o T e

Tonization mode: APCI © @ (?

KA~ EXURIBRBSEMEIEH

Scan type: MRM

Curtain gas: 10 psi

Colliscn gas: 5 psi

Source Temperature: 300°C
Nebulizer gas: 60 psi

Turbo gas: 50 psi

Interface heater: on
Declustering potential: 50 V
Needle current: 4000 kV
Entrance Potential: 10 V
Collis¢n cell exit potential: 4 V

Dwell time: 200 msec

DV R 2 B BB e &

Compound | Precursor | Product | Collis¢n
¢n ¢n energy
(m/z) (m/z) V)
Vit D, 385 367 20
385 259 25
Vit D, 397 271 37
397 379 37

(B HE iR~ BUE
HUEHEAR20 nL AR B bs oR
FHRE T - DLARRUE R ERU V= 5 i
B - AR5 e T R A S R P R (] - 7
[ R AT BRI e AR R -
(BFEERD.ZE R R & B

Retentgn . Retentgn Left pump Retent¢n Right pump
e AT - N

Tupe (i Tlme Flow A (% Tlme Flow A (% B (%
(min) (min) mL/min (%) (min) mL/min (%) (%)

0 1-2 0 1.0 100 0 1.0 100 0

6.3 6-1 1.0 100 20 1.0 100 0

13.0 1-2 1.0 100 20.1 1.0 98 2

1.0 100 50.0 1.0 98 2

1.0 100 50.1 1.8 100 0

60.0 1.0 100 60.0 1.8 100 0

A: Acetonitr+
B: H,0
* 0 NHBINE Ry 1-20F - SPEEFEE BT Ry A6 -

ANAIRIGLE Fo6-10F » SPEEFLEL ST E A 1y HR I
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YRR RFAENEHEHR (Ann. Rept. BFDA)

ARG R A HE VS R 4520 ul > 3B EA
fR B LR A BRI B R R - 4R
TREFHETT /0T - SRR TR B A VAR T 15
P 2 T BE RE 5 Fe MRMEE RS Bt 1~ (transi-
tion ion)fH 2 B+ L 5l(ion ratio) Ll 8 7l
Z o MR E K iR A TR A AR 3R
DZ&®E -

CxV
M

fafe THEAERDE E(ug/e) =

C : e RIS MR HAE A RDIRE
(ng/mL)

VIR R E A Z B (mL)

M : B i e 2 S & (g)

O#5 hakg

1

B

FEREUE FLE 1000 + 0.002 g/L ~ lanthan
chloride heptahydrate (LaCl;-7H,0) 5 B
B RICP-MS ATl » i H Merck /A ] » 8
.

 fRAR B

KGR F RO RS 53 17 3 (flame atomic
absorption spectrophotometer, FLAAS) :
Analyticjena ZEEnit 700 - {8 - HE I E
422.7 nm - AGHFE $5.2 2R MR E

B 2EZAOAC 977.2910

(IREHE AT < i
FE T R ISR e i - DURBET /KRR
0.5 1.0 » 2.0524.0 pg/mLFEAE G -

(2GR~ B
A EER B R IR B 1~5 g » KETEREE -
& A(300°C) R IKALA BE(600°C » 4/]N
) > DUEE.20.1 N HCIH R Y58 2
fi# » HLUKEZAZE100 mL - 0.5 mL -
B ALaCl-7H,0 0.13 g » DLEBETF/KER
E50 mL - HEIERTE -

(3)8 Al 5 e 2 BRI E
AN SBATE VAR - DUK R = IR T IR O R
BRI R422.7 nm HIE HEOEREE - DA
HEMHE R IEEERE - SRR -

e 16 22 R it (R (T T R o AT - K
TFHETEACR R s & E -
faiE e & E(mg/g) =

Cx200xV « 1
M 1000

C : R HEdh AR SRS h i R 85 Z IR
(ng/mL)

V - iR R E A e

M : U triie < EE (g)

HREE

— ~ HEESRD

(N e

Mg 23532 Rt ERDZ
& HZRETH20.005 pg/g~18,000 pg/g
Hrp s HE i S S s 4 F
N ZR IR B - SUREFEA RN
PREFEAERT18004% » Mk (e e 2 A HI{ELAR
R AN o BHOSIEFEHHINE 2 S3 (i s
REISHE MR ZHERD S B ERE
RBRYERELL - ARG -

CrE B EEERET ST

2 MEERDE ERME - FERELT
kA b H (s PR 20005 pg/g) » HER15¢F
fade 2 M EDE ERAME T 120.042~5.13
nglg © AEAEZDE B EMEBEE R EZ HE
FRI7TH AR A - HERT126~8240% (4N fE
o fmaR29 K 33t e 1 A (B B R (B HUE
53 R644% ~ 8240%) » fHIEELER{EZ
FEAE AT HA80~120% 2 i #EE 614 » /NjA80%
EE22M - ERE1TH B RS E A
D ERKRBHMEEED - KR120%EH
4 HoFEAR 2 A EDE & 50.005
pg/g » HiigH{E 0.4 ng/g @ faHN{E AR (E
B FR8240% - HER3MF - HARHIEIRER /)N
RESIRINY 6 H EAE%E - RRFHERERE
T (B B R B 2 FLE AT A 80~120% 2 3 #E
EEUEFT A RS R 82 19% » BL9SHE T i
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¢ No. 29, 644 %
¢ No. 33, 8240 %

FrTIE)
*

JETE
3

,_
2
(=)

T
*
*
*

w
(=)
T

HELEFRDE S EE B % (Rl

°L

0 10 20 30 40
iR
T EEHARZHEED s ERAERERER
DA
* 1 fmER 29 K 33 iR 2 iRl E SR ELLEA B A
644% ~ 8240% » EAEfthigBE =R K  HELIE—
PMEERT

A Z 119 AL« ARRFHEF o tn e R 9S e
ZatEHIE R AT ZF AL - 556
i BE 95 F L 5T 8 PSR AN 2[R

NEINFEEM - FERIPIINGHE - BREH
AL i B A A AT A
.
TR

3SR $5 8 EAEUR(ESTH20.8 mg/g~128
mg/g » EREEREEE NS ZEMRINYIE
) 4 ] i P R o R 2 S5 SRR S5 (AR
#5) ~ KRS © B SEh © AERERRDS - AR
5~ BEEERRSS © RU0EE ~ BRESE - KRS
FLIESS - AEBE T8 - AR A EREN
P55 o 35(FIR s E SHERINIIRIRES ~ 4
oy~ ALIEHE - FUFHET-85 - B RIEEESS K
%2 8555 2 5 JFURL R R » MR ROR R 65
ZE I EEYIE -
& & AEERERER S

35t & B 2 EE T 1.2 mg/g~
154 mg/g » ol {EEEUR(EZ ELE T A8~
1613% (A& = - #5715 K25k g il {E 5351
F51613% ~ 1111%) » FLEATHA80~ 120% 1 7f%
BEHEIM » /INRB0%EF 181F - KiR120% %

& No. 15,1613 %

~ 400 0. %"
= [ . & No.25 1111%
1 350
& L
@ 300 e
= 250 1
& L
3 200 1, .
=150 -
2000 [, T, e
50 r LR .
N 0 QTQ ‘0’¢“0‘ A" ]
0 10 20 30 40
St T
B = BERfRLZI5E ERAERETER A S
kil

* 1 #meR 15 K 25 RSt AE D Bl A 1613% ~ 1111% >
EE fhiGRE =K - |IALE—GEERT

G - AR ERE 120F i B R 95 4F i G il s
RN E RS o fERA 3 L Ml E A T
80~120% » HERIF/INA80% » BER AT 432
el ek =GO = | A D/

W

ARWFFEET E RS R BN ML RD R 52 = Ag
(B B R A 2 HUAB/INA 80% P 8 2 ELAE /TR
80~120%E K2 » KiA120%% Hl#s A (A E Y ~
) - HOSEE I EBRERERLILE - (hES
HRIA T Z b - RS - EHEERED
K5 & B 2R B R RE BRI E
HAFE BRI HEEETEE BT R
W o AFHE 2 MBS R R B R R T B
EB2IR -

2ENRK

1. T - =8 BPBE ~ PRERE - [HRSE -
BRI iR 20277~ R - w0 -
fHTEEE - 2003 - E&EAEMLE T (=) -
UL AERAFILM - 56 - 28 -

2. TTBEHAE - 2003 - BIAIEEEBERSER
& FERAA(BETER /N - Bt - 21 -

3. FREE 0 2003 © FAVEEME o [http://ceiba3.
cc.ntu.edu.tw/course/4f786b/infof.htm] °
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YR s R A I SE . (Ann. Rept. BEDA )

B 95EMEAFED
B 97EMEAFED

<809%

30 r

15 r
10

(68 ¢

80-1209%  >120%
e HE/ A e

B 95445
B 97445

I N}

<809%

80-120% >120%

T/ T fiE

~ 95 K 97 FRERMFRMPZHMES D RiStAIE
IEREED 2 L

RN~ B REEPHERDRISZIGAERTESET S
EEAE (%) 18 BUR LE 3R

Ay
T HI{E/ #5 (%) HEAFED (%)
R E
<80% 18 (51) 22 (69)
80-120% 9 (26) 6 (19)
>120% 8 (23) 4(12)
HEET 35 32

g

10.

11.

TTHbe@EE - 955 - M ERRR - 5
3”3 - B -
{TEGE R A% - BERERE - [http:/food.doh.
gov.tw/chinese/libary/libary2 3 9.htm] °
FHAE > G - Bk T - 2006 =
B R PAEA RD R P52 Bl - TR
EBISTEMTLETE -
TR @A - 974F - BRIATH0971800323
B Fﬁuﬁﬁ%&i?ﬁ%“ i Yah-
R - BUER - EER - 2007 < BRI
%iiDainﬁ$ZL4 freabe
96N FEETE -
Heudi, O., Trisconi, M. J., and Blake, C. J. 2004.
Simultaneous quantification of vitamins A, D,
and E in fortified infant formulae by liquid chro-
matography mass spectrometry. J Chromatogr. A.
1022 (1-2): 115-23.
Zoe, M., Dennis, J. W., and Sandra, J. R. 2005.
Routine isotope-dilution liquid chromatography—
tandem mass spectrometry assay for simultaneous
measurement of the 25-hydroxy metabolites
of vitamins D, and D,. Clin. Chem. 51(9):
1683-1690.
AOAC Official Methods of Analysis. 2000.
Atomic absorption spectrophotometric
flame photometric method. 18.4.09. AOAC
International. U.S.A.
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Survey on Compliance of Labeling of Vitamin D and
Calcium on Dietary Supplements with Regulations in
Taiwan

CHING-HSIN TUNG, HUEI-WEN SHIAU, PIN-WEI TSENG, WEI-LUN TAI,
JYH-QUAN PAN AND DANIEL YANG-CHIN SHIH

Food Chemistry Divis¢n

ABSTRACT

In this study, the dietary supplement samples were purchased from drugstores in Taipei, Taichung and
Kaohsiung in 2008. On-line solid phase extract high performance liquid chromatography- ultraviolet (online SPE
LC-UV) and On-line solid phase extract high performance liquid chromatography tandem mass spectrometry
(online SPE LC\MS\MS) was employed to carry out the vitamin D analysis. Flame atomic absorption
spectrophotometry (FLAAS) was applied to carry calcium assay. Thirty-two samples were analyzed for vitamin
D, and the vitamin D contents of 6 samples detected fell within 80-120% of labeled values, 22 samples below
80%, and 4 samples over 120%. Thirty-five samples were analyzed for calcium. The calcium contents of 9
samples detected fell within 80-120% of labeled values, 18 samples below 80%, and 8 samples over 120%. This
survey revealed that the labeled contents of vitamin D and calcium in marketed dietary supplements were all in
compliance with the Regulation set by the Department of Health, but the conformation between assayed values

and labeled values of vitamin D and calcium still needs to be improved.

Key words: vitamin D, (ergocalciferol), vitamin D, (cholecalciferol), High performance liquid
chromatography (HPLC), Flame atomic absorption spectrophotometry (FLAAS)



