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SR ERPL-5-RENS EEIS 285875 58T

RO GRS SRR B EE

aE s

AR R S E T T e b el

W B

L-5-W kv Q3458 —FE A AW iEM kA 5B, (R MM AR AN
LR T AR AT A SLAY RS B s 0 R 0 L ADNAWY AR FIRREER B B A R A F
PR BRI AE PR TR A G o HABANRITFIA108 2 5HEEZ T3
T B S R R F AR | F 0 HET R R B T L-5-F R @ 3R 4T
(Calcium L-5-methyltetrahydrofolate, L-5-MTHF-Ca)Z{& Ji 46 [ & FR-F 424 © B deik
FARRMEER LT LT 54800 pg s Lfb— A SAR QMR EERZ LS
T AT HA600 pg s () R A B R A R ER ST T S225 ng o A
BE 5 AT A AR IR R0 B PR (T AR R Bk ik T I gk s P kA
WA FZMR TR TRASRTAS A 0 VAS AR AL AT R B AT L ATk A b P L-5-
MTHF-Ca# 5 77 ik 2 3% 5 > L-5-MTHF-Caft J& #7 18] 3% W fir . RAF LT 92 Hpd K%
MM A K a0 BERCRER T R K SRS 3 50.5%1.0 mg/g 0 £ B R
B 5100.25102.7% » % EAA 8 51.3%0.7% @ % A M % 24 $2403%0.2%
EEHRIR 4005 mg/g » AR BACERER T ik RS o AR T IRBRETE A D
Z RN &R T ERERATRARS T  L5-F AW A KRS SN0 AL

420.02511.3 pg/#s » 41 AL TFALZ 932K 113.4% » 5 42T 48
RASEE - L-5-FREMTERD - SNeeREENE

[l

Al

— » BB R HBRTTE M RS TR

— i F S folate 5oz H SR Ry TERR B ZE
FeEE" » f1 & BERE(Folic acid, Pteroylglutamate)
Jo o e B 2 B E B S ) (Poly-y-glutamyl
conjugates) ” © ZEE#(Folic acid) » L-5-F1 %
VY E BEfR (L-5-methyltetrahydrofolate, L-5-
MTHF) » L-5-FF B VY BEFL §5(Calcium L-5-
methyltetrahydrofolate, L-5-MTHF-Ca) &
(6S)-5- FH kY & BE 1% A % B 1% 1 ((6S)-5-

methyl-tetrahydrofolic acid, glucosamine salt,
(6S)-SMTHF-GIeN) H4fdi (b &9 2 (L B2 A 1
DAZERR Ry 88 - & —(HIRIE (Pteridine) ~ ¥
[l FE 7R FH B 75 75 B2 (4- Aminobenzoic acid) 2 %k
[l (Glutamic acid) @ ; L-5-FHE:PY &S BERE 2
(LA R E 2 T — (@AY L-5-F &
VY BERR $5 . AL B AT Ry L-5- F BE DU S BE MR A
EP5BET 5 (6S)-5-FH B G BE A A e WE L
(L ER A Ry L-5- FH B Y G ZE R A 5 24181 A 28
FEHE o L-5-FH BLVY S ZERR #5 /TR 1 (6S)-5-FH
VU BERA 5B (FE 5T (6S)-5-MTHF-Ca) @ » 3
B~ L-5-FEEVO @ BERE ~ L-5-FH B DU S BEFR 55
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F2(6S)-5- FH 5L DY i SE o iy A e e B R VA AR A
R PE7 KT BB E BRI -

= L-5-RENSERFHARBCERN

TEWR R Z i 2 TH 525 It e o L PO A Rk
ZHEZ—  BRZFRAZ R ENEARE - RIK
AR HBRACEH R B G R F AR 0 R
ik ZER RG2S - HR KRB TR » BER
Z R BB E R & I 87 4 K& AR BARIAL
IMER - HALGEREEER - B8 - DRSS -
VEEZ ~ JRAE R VB E SFiAS R AR - BF
TR - AT R S BE L AT TR 2R
SR R e b - AL o R O S R
BAEYLBINE A ERNEE/HAHY - ik
Hh - BERREIIS At R TR N R - B
FELIME B ~ FERGE ~ 0 BIERIE - AT jE
FARAHEA: 2B, B ZIER I B E O - BERRIER AR
T BfEEZNEGRER - EFEERARL
B EEM ORI EikZ S
IR AL A\ B AT g R R B A REE
P VY E ZERE U 20 Tetrahydrofolate Form) © »
L-5-HF RIS ER B ER N K AE R K ABR
HHEERPETE RO « L-5-FHEIYRIER
FEL-5- AR T SEER IS5 R =0 B R
BEMTKARBENEY - L-5-HENGERE
DNARIE K~ 2 e I 08 B2 Rz [ 2~ Jh g R
R P EE RN A ES - hEgL-5-F
BTG IEFR A ZERR A R T & T a4
PR SE R TERR AT [T B TR FE AT & [ 8
A AU~ I S e (s TERGIRRE Y D REFEAR - 325
L-5-F B VY S BE B AF DG BE I IR BB HY D REFE AR
FAE R A -
= L-5-FENSEMRISHEER ZRE

EAERFEINEIHI0HASEBEZ "&
e VAN ) {6 P o6 ] o PR SR BB RUARATME |+ 3
BEEENINE] T L-5- Y S EERR S | (EIE

B R PREFEE BT T EERR 2 PRE
BREE - G HETEBHEHREZE
o EEHEHET > HERIZBSELSESS
2800 ng ; CIHA— &AM - B HEMER
300 gRALCRIEREHRRAEE)T - HERZ
TS ETRER600 ng ; GRS &L -
fE HRMEE300 gRA(RIEFNEFHEME
) HEER S BN EENR225 ug” -

v L-5-FREPU S RS < ABRAIRER T35

AR » L-5-F RIS EERR S &~ tHRA S
By R DLC1S BB TR 2 B R A1
HhgdZ2 N\ g#dei hk " 'dhhil
BERBIERR i Be 5 ) O EF A SRS S AL K
BEIMST - MRS R RERREERR - fEH
HARBLC-MS/MS - [RIHFE B 824 5 7L R
BB > AT R HAb
HII|Jie A A B B S AR Bl 2 i ROk Al Bk 40 B
TERR © L-S-FHELDY G BERE K L-5- R R VY R BE
§5 B A A RE RO T AT 8 — A R BT
33 (HPLC/DAD)E T g I » ATz 38 DU
REERREEEN - 28  @ER L It
4K » BrChandrans A LAJZ =245 nmfgHIL-5-F
EVUGEIER N - HAh 5 FERE AR R2805
290 nm "**?

AEA AT B R SR S T EERR Y~ L-5-F
B VURIER K L-5-F E Y S EER 5"l A
BT R A B R i T B
EAGEIR kA AR R 2 B A YO
T HL-5-FE U S EEME 85 R KSR =R
ERRZNTEY) AR EZ N2 ERink
7 TR R E AT KE R R R S
2 pEs R IE AR #ETTL-5-MTHF-CaZ i
5o kB -

MFERTE
— A Bpinie
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BRI B AAEEE o 1R E R P
1R B /MCEE - B TEC R HER G 2
72 (S BRI 32% ~ ALFE32% 1B
32% ~ WHAEEEEE2% K — EbY2%) -

= - RERHE

B ~ BEER G LERERR R O
% E Merck (Darmstadt, Germany) * W% =i
H Sigma-Aldrich (St. Louis, MO, USA) * ¥3J$¢F
AT -

p— o </ =
=" *iz’ﬁnn

SR EENL-5-FRENEER
(L-5-methyltetrahydrofolate) » E i &y
95% K L-5-FH U S ZEFL #5(Calcium L-5-
methyltetrahydrofolate) » HAl & F594% - B
El Toronto Research Chemicals (North York, ON,
Canada) - ¥f i FHIRE L 35 (Folic acid) » H
i F599% » ¥ H United States Pharmacopeia
(North Bethesda, MD, USA) °

PO~ SRE R
(AEH : 10 mL ~ 50 mLA100 mL * #5
@ o
()R : FLK0.45 um * Nylonff'& -

4~ B KR
()hEIEE & #8(VORTEX GENIE-2, Scientific
Industries, USA)
(O & I R %228 (Delta Sonicator DC300H -
TIHHEESREIRAE - 21H)
(E) =58 BE A AT # (Shimadzu LC-40 » =
SRR R R IR B IRAT] - ZiE)
7N AVElZ s
(—)pH 9.0Bf I (% A« HUBHIR —§/93.8 g »

N8 F7K950 mLIAfE » DA% pH
{EZ9.0 » FINERET 7K R1,000 mL -

(10% L-"ERERGER AT © BUL-FREfZEE10
g DLEBET /KA EC100 mL - A

(£)0.4% L-~FRhERZ R AR EA TR © H10% L-F
PERZ IR 74 mL > flipH 9.054 e £E AW
R 100 mL - [ FHHF S -

+ ~ BEIRA R AR

B ERETRA - R € $12.72 ¢ I
FEHET7K1,990 mLiAfE - DAL ZEpH{E
3.5 FINEEET /KB R2,000 mL ©

(L ENHIATEB © U —E82.72 ¢ - N
BlET7K1,990 mLiAfE - DIkl %ZEpHE S
3.8 FEINZEBET-7KBER2,000 mL »

EREEIFEEEC © 21 -

I\ R Ao

AW L-5- FH 5 DY o, 35 e 5 Y M P A 18 )
10 mg @ FEHEREE » BERN10 mLEERAH - DA
pH 9.0 BR AR E A WIA R E R - TE R HER
T8 o b AR E RS0 nLE R 10 mLA =R
H DL0.4% L->ERIERZ R #R BE TEE A - B
HELL0.4% L-FIEia B4 EA R R E220.2 -
10 pg/mL » HEAEIFHEVSE -

T~ Wiz RS

Mg ER &% - B10.2 g - FETfERE
TE 0 TIA10% L-~fBeiE A 12 mLEpH 9.0
A AR BT VA R4S mL o B HE IR E205 8 - DA
FHET/KERZES0 mL - FEEGETE - BEHER
T -

+ S EERMEENE IR
T HER © L AmEs T g A -
£ 280 nm °
@7 : Aglient Eclipse XDB-C18 > 5
pum > N{%€4.6 mm X 25 cm °
FEEFHE © 1 mL/min -
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B
5151 (min) A (%) B (%) C (%)
0 — 2 0— 0 100100 0— 0
2 — 3 0100 100~ 0 0— 0
3 >15 100> 9 00— 0 0—10
15 —20 90— 8 0— 0 1020
20 —>201 80— 20 0— 0 2080
20.1 25 20> 20 0—> 0 80 —80
25 —251 20— 0 0—>100 80— 0
25.1 30 0— 0 100100 0— 0

+—  IREHIR RE

FRAEVAVR I L L6 (T S X R R AE G AT
BT - BRL-5- B 2L D0 & BE A 5 0% e T P
B L-5-F FL VU S BERR B IR - 43 I BUE
0.2 - 10 ng/mLIZHEHRAR -

+= s RS EAE

e W S B R S ARV TR 510 L » 53 3]
TEASSRER AT E A - AR T E R
TTHAHREAT » BRI B ARV MR AT (S e 2
A R R R R A [ 3 P B e 2 G AR T H IR
Rk g P L-5-FH RIS RS2 5 & (mg/
g :

g R L-5-FF B U S ZERR 5 & B (mg/g) =

CxV
M x 1000

C : R KGR L-5- B PY &
TEWL S5 2 IR (ug/mL)

V SR % E A2 B TE(mL)
M : BRI iE 2 EE(g)
=~ AR
RigREE NS A EERE RS
FESGRER"Y | METTHESGRES - RS AT ZEiREs
52 YEREFE (Accuracy) ~ 5% E (Precision) &
TE & MR (Limit of Quantitation, LOQ) °
(R HE il

R AR AL o B o fE N EREE - f1EE

i 72 N AH B R BT FE (K 720.99 » ik

HR A T A7) U5 P A R T it R o A 1 e

ﬁg o

() fte P - =

1 BT
SHIRIN0.5521.0 mg/g L-5-FHELPU & 5E
Tk PE AT HE A 2B 22 AR AR o ) T R
FHMEETSEERE - KRR R
Rk et R EECERDGEHE 2 5
FFE R EI(8S - 110%) 3K -

2. R E G

ECE (%) = ﬁ!;ﬁ% X100

CEEEE-BEE R PR EAR
L #f7 =
53 BIERAN0.5521.0 mg/g L-5-FEL DY &3
FRISIFMEA I B 22 L - R H &
S ETSEERE - RADERRE
Bk - TR HE RREDIEHE 2

B EHEEEME10% - PEBEE
14%) 3K -

2. BERHETRE A
FZHE {57 (STDEV)
Kok LA o) = R MEED BV
BERHUCY, %) FE <100

FEHE(R 7 (Standard deviation, STDEV)
(e 7E B AR A
53 PR S YR T o L-5- F I DY R BE R A
SRR E LT - RETRE R AT E
AR R e AR RERR B > 10 - T2
S Ak FC [B] R R B AR M R A R A A

I\~ RET R
FE{EMEAN) ~ fR¥EZE(STDEV) K CV%
ZEH0(E D Microsoft Excel 20108k BSE{TEHEL -
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it S WA+ (IR 280 nm - SEFIREEEESE
PRI R -
—  ERE o
=~ NGRS

ARG - B | B
gEgER f b R B ey O
IR » HETL-S- LD S 45 R B L-5-FIELPUGRERR » L-5- ALY SRR,
PEBETE - B BRI SRR I T EE A - G P SRR 15 S 1 6 A
ZERA AR E50.4%EBERAHE 2 pH 9.0B R4 TR HIRL-S- RIS

(A) AV
0.25
] 280 nm
0.20-
0.154 N
] G
| ,"I_' b
0.10 s @
] w =
] 2 2
0.05] 3 >
] = &
0.00 k A R
L L L S L L
0 5 10 15 20 25
Time (min)
(B)AU
1 o e 210 nm
] = E
0,25: - 3 |5
1 s & |8
0.20 £ }; Z
] - % @ E o
] G — = o
0.15] A ;
[ =1
] g | = 2 3
0.10 2 = E 8
] - o a ©
. < © ~ =
4 - v 2
0,05—: A r k L ; S
0‘00: !L A/‘\_:«,—«_/"’\_'_‘
— . T T T T T — 1 T 1 7
0 5 10 15 20 25

Time (min)
B— » BIKBMHEERIZER ZHPLCERE
(A) L-5-FREPUSERE(L-5-MTHF) ~ L-5-FF AP S ERELS(L-5-MTHF-Ca) R EB4(Folic acid) (RE &5 pg/
mL) ; (B)#4=35C (Ascorbic acid) -~ FA#&EE(Nicotinic acid) - ##4 3B, (Thiamine) - #t4-35B, (Pyridoxine)
FARBEERZ (Nicotinamide) ~ Z & (Pantothenic acid) (ifE &50 pg/mL) K4 55B, (Riboflavin) (BE&10 pg/
mL)
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(A) =
407
307
207
107
07 T T T T T T T T T ‘M“‘ T T
250 300 350 400 450 500 550 600 650 700 750 nm
(B) mAU
407
307
20]
10]
07 T T T T T T T T T T T
250 300 350 400 450 500 550 600 650 700 750 nm
(C) mAU
3oE
25;
202
155
10E
57 PR
o :
250 300 350 400 450 500 550 600 650 700 750 nm
B - L-5-FRE IS ERE(A) © L-5-FA RPN REREEE(B) K EHE (C)IZ2 5 (10 pg/mL) LIHPLC/DAD AT Z IR UL

(B

VAR FP R Ry L5 - FE L DU S S I L T e
FO o H AT B A L-5- B RS P S B s B
L-5-FR B S BE R S5 i ed I U A ] © b
BEBER L T BRESHR KA
At A Rz b7 ) RE KA A
FARUE S HPLCIRI 3 24 s R 2 el —
L-5-FH 5 DY SR BE i B L - 5- FH B DY SR BE I 5
B HAN TRV A AR SRAEE S P AT 47 -
(EIEEREAR

L-5-FA RV BERR £ 2 AR M /0.2 - 10
pg/mL > RPFA[E0.995DA | - BERERME
RIF -

()R- nE A

RZ2 AR IRIME ~ SIBE S B0.5
1.0 mg/gZ L-5-FEVISIER S - [ H
ST [E R 43 5 100.2 52102.7% » £
H S EIER 73 51 R100.552.100.2% (£
—) » BRI R S SR i -
(gt s P - EE AR 1 e P PR 2 P kB

FAZe L TR AR 0.5 K2 1.0 mg/gZ L-5-FF
ELVY S BERRSS - [F] H R AR By
1.350.7% ; %2 H .2 58 2088553 510.3 K
0.2% () » R TEZ RSB ERF S HER
FiH o



33
[BRGER RS L-5-HFE D S SENR §4 2 A TR AT

(R)7E EM IR TS P 6 22 R P BB A 2R A TR & R Ry L-5-HR 2
7R I10.05 mg/g.2 L-5-FABL VU G BEFE 5 A 22 VISIEREA AR - HeEllE mHERAE
R i R TT 23 A I S ] W =R B gk B 33 0 BITAT DAL-5- B BL Y S BE R 65 Ry AR vE
R8> DLEEG Tk 2 E mMmiR o SR fTEEDY - S1HES2 2 By DL EERS & i -
F£— [ HFEL-5-FF U S ER S 2 SF1Y H'# 75680 mcg DFE/f] » HHDFEfDietary
EIRCR R 116.5% » B ERER1.1% S/ Folate Equivalent (JEEZEME &) > W/ %]
NIE£520.9 5 2 H S EIRER117.5% » NRIAE B EERE & & © ug DFE = ug food folate
i FLRHU0.8% » SINFLR23.2 » B EF S + 1.7 x pg folic acid * 23 food folate By )
eSO .2 5K - AT & AOAC SMPR® AIFHIEERE » folic acid By H i 7o il Bl LA
2022.002# B R FEAREE HIEFREAL-5-F FIZERE - Rt BB THE S ER IR
EVY G EEW 2 B IRIRE 550 pg/gs (680 mcg DFE/FI) » FHE A ZEERR400 pg/ki -
R . FenAlAS SR » S1BHS2 7 i 2 L-5- FR L TU S R 5
_ — e IR GBI B %420.05511.3 pg/ki » 3 AR
= E?'Eﬁgi‘%%ﬁ*ﬁ%ﬂE%Zé B : 4414 (BERES TR /497.5 (L-5-FEEIUE,

5 R 1B SERRIE S T = 0.89 ¢ BETRIER S B

DAFRIESL Z a2 E S ERIT A F5372.650453.6 ng/fi » HAnHI{EEEREZH
Mz BESEREMS  HERSEERTEE e B 93,2 K2 113.4% » CVIES B S3.3 K
AR » S1EMZ ERA A RBL-5-FHEIYH 2.1% @ HEEENEBEREETEEHIBE
BERR 5 - S27E b TEMR M =0 f(6S)-5-F B Y TR ER 2= T #E > R (E.280% MR
DIEME BRI - HR(6S)-5-FAEIRE S1EES2EE 2 [ M EFE AN E = - S1ZE TR

Fx— » L-5-FENE ERI5RF 0 F R E B2 A E S R E SR A #ER

VR R 5 ffi(n=10)
(mglg)  PHEREC) BREB®%) SN HEEC) BREM%) SN
0.05 116.5 1.1 20.9 117.5 0.8 232
0.5 100.2 1.3 100.5 0.3 —
1.0 102.7 0.7 100.2 0.2 -

&~ L-5-FREN S ERMISRERT /A ERE A E5RE

BlEegR) s

e
o i wRAE o TowTRRCe s 8 OUER (Y
a8 8 FHh®%)

BERSE1680 meg DFE/KL  L-5-FH LU G BERE ST .

S1 EEREEF400 pg/kT) (L.5-MTHE-Ca) FHRL 420.0 372.6 93.2 33
I o (68)-5-FFEVUGIE
%E§E+680 mcg DFE/*J (i(\‘ f s %

S2 (BEEEEH400 ng/k) Fefezipiiaed (6S)-  HH1-2% 511.3 453.6 113.4 2.1

SMTHF-GIcN)
* MG E = L-5-MTHF-CaZ it X 441.4 (5 T-i&) / 497.5 (L-5-MTHF-Cafy 1)
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HiEBERER N > AtEHERERE
R EERR & & F374.6 ng o B FHIR AR - 1
S2EMZAE NS HEEERA R - 28 » &R
207 HE R EERE & B R907.2 pe - Al EAEH
AR E800 ug °

I

AW BB R FEe L BT
KRB KB E R 2 Tk ) ERAE
7 ETRBEEGER AL TL-5-FEIY S
FA $Ehn B 1 Z BT o L-5-F L DU E BERR $E AF
i i o P AT P LA L mT B LK VA M4
FREE S BEEE - EERFEREE T/
nnf b2 e T E Z HERUO T | 0 TGRS AOAC
SMPR" 2022.002H.7 T K L-5-F £ VU BEf%
EEMIERE - BN E R B EEER
BmHL-5- R U S EERE I 2 A -
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Method of Test for Calcium L-5-methyltetrahydrofolate
in Foods in Tablet and Capsule Form

CHING-HSUAN TSAI PAI-WEN WU, SHU-HAN CHANG, YA-MIN KAO,
SU-HSIANG TSENG AND DER-YUAN WANG

Division of Research and Analysis, TFDA, MOHW

ABSTRACT

Calcium L-5-methyltetrahydrofolate (L-5-MTHF-Ca) is the bioactive form of vitamin B, (folic
acid), which can be used to improve periconceptional folate status to reduce the risk of neonatal neural
tube defects. L-5-Methyltetrahydrofolate plays important roles in the synthesis of DNA, cysteine cycle
and metabolism regulation of homocysteine. According to the “Standards for Specification, Scope,
Application and Limitation of Food Additives” amended by the Ministry of Health and Welfare of March
10, 2022, L-5-MTHF-Ca is a nutritional additive as “Foods in capsule or tablet form and labeled with
daily dosage: not more than 800 pg of total folic acid in daily intake». In this study, we validated and
expanded the scope of the «Method of Test for Water-Soluble Vitamins in Foods in Capsule or Tablet
Forms» published by the Taiwan Food and Drug Administration for L-5-MTHF-Ca by high performance
liquid chromatography. The validation test was conducted by spiking 0.5 mg/g and 1.0 mg/g L-5-MTHF-Ca
into blank samples. The average recoveries for inter-day analysis were 100.2 and 102.7%. The coefficients
of variation for inter-day analysis were 1.3 and 0.7%, and those for intra-day analysis were 0.3 and 0.2%,
respectively. The limit of quantification was 0.05 mg/g. This method was used to verify the applicability
of 2 marketed products, the results showed that 2 samples were found to contain 420.0 and 511.3 pg/
capsule of L-5-MTHF-Ca, which were 93.2 and 113.4% of the labeled value as folate, respectively, and

were in accordance with the labeling regulation.
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