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Determination of Biotin by HPLC
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& 9 : Bioting 4-bromomethyl-6,7-dimethoxycoumarin (BrMDMC), 18-crown-69} K:CO:& A&
o WA FEAZ HE0) (2% 714 360 nm, W& 410 nmol A)) 71 7] §) HPLC ¥4
T AN = 5 ~ 400 ng, HEIAE 2 ng, B FE 98.75%, 1 FHETH
= 1.1% o9t A|R2 9 HA el Sep-Pak Cis catridgeE 0] 8314 1, =4 ARy FEL
50 Coll A 30%3F Algatdot.

Abstract : A high performance liquid chromatography gradient elution method with fluorescence

TR

=

detection for the determination of biotin in pure form and pharmaceutical preparations has been
developed. BtMDMC gives intense fluorescence and the fluorescence was monitored with excitation at
360 nm and emission at 410 nm. The calibration curve for biotin shows good linearity over the range
of 5 ~ 400 ng with correlation coefficient of 0.999. The detection limit of biotin was 2 ng and the

result of recovery was 98.75% with relative standard deviation of 1.1%.
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500 HEa

FEA Ao 2 ANIEEA carboxyl groupg 7}
ko) kS BHE, AFA, upig F 9ok
9 E4d) Zo| o]&E1 3lct. Bioting] £ 4
> Desbene 5 '70] BIMMCE o] &34 A& A
w3gomn, H2 Toyo'oka"= BIMMC AQ9 53
A2} % 4-bromomethyl-6,7-methylenedioxycoumarin 2}
BrIMDMC7} BIMMCEH #& 71 E HYuy Ko
gkl Qo oo ¥ d o)A BrMDMCE biotin
ko] §&3WA Fxl wdo Ui WHe 5
< AH, biotin S A HF 28& 2AE A 7]
29 ATd#e} 4, ARl Buxl gk

flo o 2 ox
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2.1, Al

BrMDMC, K;CO; 52 Aldrich A}A|, 18-crown-6 (1,
4,7,10,13,16-hexaoxacyclooctadecane), biotin 52 Fluka
AR, o E, oHEVEZR Wi|hE F& Merck A
A HPLCHE ARE3HATE 19 AFEL BF Alg
S5 ARSIt B H8d9M A8 EHE B8 S48
Ao gdd FAFE AHE-Ete] AR

2.2. 7171

HPLC system& Jasco A}Al9] Jasco FP-1580
intelligent HPLC jump, Jasco FP-1520 intelligent
fluorescence  detector, Jasco DG-1580-54 4-Line

degasser, Jasco LG-1580-04 quaternary gradient unitE
AFE-EIA T, columnd Waters AF2] Waters Cosmosil
packed Cis (4.6 X150 mm)E AME-31¢ )

2.3. BEE2Y

Biotin 20.0 mg-& AUaA Fsled 100 mL wek
2 5o gFYo= Yo, HaA dggz 54
3o} AME-3ICH

2.4. RTHE MY
BrMDMC 120 mg, 18-crown-6 100 mg2 25 mL o}
el Ho FEAS g0z AME-EYch

2.5. Alz ®Az|
AlgFo o] AHEOZXE bioting HEHoZ
2] 2 5%317] 98] Sep-Pak Cis catridgeE AME3}

ol AT - 4

2 0l B 4 - it

o A3k WA £33} NaHCO; §do7 AgE
=91 % 5000 rpmolA] SE2F AAREI F oo A4
f 5 mLE #Hto wg) HEg P F 5 mL Hog
#A3lA 71 Sep-Pak Cis catridgeo] S3AIZTE. AHEA
& #ArlEka, 2% WEd 5 mLE ERAR A89S
S ¥ 4 MHC 742 2dgsted gz 843}
A7} Sep-Pak Cig catridgeo} B A1t HER L §
7181, 5% WES S mLE Sep-Pak CipE Al AT
T 15% oighE S mLE FHA|A biotin £E F
TEexad AFHERAY FIEetaAc ofME
5mL ¥x E3tgt 3 IskEudzAg g8 e
& FFE ¥ol A A& ANFgHez 3o

2.6 RTH &M BS

HFELD 2 SepPak CiE HX2jd APy 9A
©05~10 mL)g vialo] 33t 80 T 7Az7]oA
HAZAIZ T KOs 35 mg, o}ME 800 w Y
T3} AlY 200 wE YWl capping, 50 TofjA] 30
F98 F z2F EZ 233, o|F FAM] ¥H
A2 : PTFE)E S#8 2 10 E columno] F9)3}
of HPLCEA #4135t}

A do o o
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2.7. HPLC System

O] EAN EF oMHMEUELS AMEsle] 7%
7] BElE 0|83l Table 13} £ FA9 Safo
F42 1.0 mymin2 2 313, A7 FUFL 10 w
dHom, FFHErY Ho WEuyn 5594
Z}z} 410 nm, 360 nmO. 2 & BEAFlgc)

o o fu

Table 1. Mobile phase component for gradient elution

method
Elution time (min) Acetonitrile (%) Water (%)

0.00 10.0 90.0
1.00 15.0 85.0
2.00 15.0 85.0
4.00 25.0 75.0
5.00 28.0 720
6.00 30.0 70.0
13.00 30.0 70.0
14.00 10.0 90.0
15.00 10.0 90.0
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2.8. &

T dAFE g vialol FHdto 2.69] wa} #
=38 3 F HPLC ¥43td A¥HE HFHHESI
(Table 2). %3, A8 259 wWhgoes A,
=33l HPLCE BA&d 3488 Aststdd
(Table 3).

Table 2. Results of recovery test for biotin

No. Amount (zg) Recovery
Added Found (% +RS.D¥)

1 50.0 47.52 95.02t1.8

2 100.0 97.61 9763+ 1.8

3 200.0 1974 9875+ 1.1

* Relative Standard Deviation (n=7)

Table 3. Determination of biotin in pharmaceutical

samples
Products Nominal Found
content(ug) (% ~R.S.D)*
Tablet 1 45.05 103.5 +26
Tablet 2 45.02 97.61 =39
Injection 1 100.0 1064 +1.7
Injection 2 250.0 106.1 1.0

* Relative standard deviation (n=5)

3.z A @

3.1. MDMC-biotin A 20E3

Bioting Wgdo] =49 200 pgymL FTE2 T
F, 200 WE viald] FH3ted 80 CTolA FddzxA
7 AL A=3S A £93, biotin o4&
YW gn FUSA AHF uRAEAY =2
tEaW S 73 A, BIMDMC HA w2 H
MDMC-Biotin 3|27} HZ& =% thFig. 1).
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Fig. 1. Chromatogram of blank(below) and test(above)
solution. Injected biotin was 400 ng.

3.2. e=StA| 2R SEAIZH) CHEt Y&

Bioting 80 T4 FLUARAIN ¥ FE3pHS-&
A o, Zt 2ToA FEAT] w2 MDMC-biotin
yz2) Hy WHiE AHEJITHFg 2). 50 CollMe
AR E A AR oY 1 ojF AA3] Fa
H2jo] F7hske g BREon, 70 Cixe 494
g AHRXNE Holx ¥ 50 Tl vl & AR
£ HYY. 30 CToAME gustA a3t 50 Tol
Hg) e WA-g ek o] 30 TelMe f=3}
7t AR o] FoiX A @7 MES]l A 2k
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Fig. 2. Effect of heating time on the main peak area
of MDMC-biotin when MDMC-biotin reacts.
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3.4. 38 % o0l e Y

BrMDMC 5-2] bromoalkyl®d X3} Alof2 Zuj |
(K-COs) & A olEm Al (18-crown-6)2] F&3}o)] o}4]
£ 59 v #7189 FAM fxg wes
Y o.71t}. Biotin®] carboxyl groupo] K,COs9te] 3k

208 3AMH potassiumo] 18-crown-69] Ko ts}
host-guest complex A0 2 ofxEo] 3l &&= r}
F7tEEAM A|AF2] BIMDMCS] o ~B| 23 whg
o] XAt} Hahn & 18-crown6 2 K.CO;2) A7}
Al triethylamine 2 tetrabutyl ammonium hydroxide &
o8 AMR-dle] dicarboxylic acid 332 5318 A
wagien), o] % SEaE Bel 2@ Juast 4
oA FA wE %2 F%3} uhE T EA
Ho| ehdich

YR fF53 Aok aF 9 W Foll E9Hys
AL 7HAe 3ol gl <] 1
2% @ Han 5% mlﬂc’ fes} gl uf
e AL 7R ¢ ;
ek Wolf % Korf 5% 16% O]Eﬁ} FES Aot &
AE Bty sl FufAl A 4 olsuiA g EEE
ANady 3l AYS Erg F9, E3A F 7t
HE coil& AUHA Fx8 ¥Hgo] YolUrE zF
AR FUNE o3 AFHE At Alg X
Al Aleke] WA Fo Rukgd mE AP AHIE
BAEE T gk B AFeMe gAFEAE 50 T,
3087 83 £ WA e sldx MDMC-Biotin
o] 939 FYT Al vehe A sz
A dRs AERY 98, F% & sE2s BE Y7
AR AL F2 FA] HEHE AMEE AE AL
WAske Btk 2 d3 797 BHEo: x|
Sz} AEA Qe B et A=A e A
golel B A&Hel WAz @A olxe) Be A
3 Azo]l dojubs 2102 Hop KOy Fof 9

o

o

Tl - QAT

Ol

& F9hgo] doldk 202 FHHUT olo] Hahn 5
“o] A=t triethylamine 32 tetrabutylammonium
hydroxide & A}8-8 W e £8 9 w8 wesy 2
A olel, FNHgS HAEy] Y AEHHE A
% glo] Wolf %0 A1E3} Wo] o A9, 2
& Ao AlmErh o)F RE A NAM 50 Col A

08 FYAR WP AE FA] AU E olg
stel AZ 2g AHgatt
3.5. AWM

Biotin &3} o] 10w} &M% &9 A
vialel #38te] 80 Telld FwAzAIZl ¥ 2.69 H
of whe} frEslet A& HPLCE RAs 41, 5~400
ng7tx9] XA 7127 36730, Y HH 7162.2, 4

A 09992 e ul$ dEd 4L Aok
SN=3g 71502 & o HE3I= 2 ngoldinh

3.6. AlIEEY

Biotin 3} A|W oJekE2 B A3} Biotinl 3
Al 30~60 pg HFHFE 50 mL SF E}*’Dﬂ ¥l
3 NaHCO; £¢ 30 mLE %1 10837 77es
¥, ¥3} NaHCO; §402 HA7A| zHﬂE]— ol 25
AgdxE AL sl 553 F MeOHdl| <1 4

S vialol] 74 26 =3 g 23 we} {Frget
% HPLCEX EA3HcHTable 3). Tablet 25 #|9)3h
RE AA F e BT RAE oo ‘/}E}‘f&
H, AArit dzagt v JEEalE gk

mv

" 3000 3200 3400 3600 3800  40.00
Retention time/min
Fig. 3. Effect of standing time of blank solution. (A :

O hour, B : 2 hour, C : 4 hour, D : 6 hour
and E : 8 hour)
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4. &8 E

1. Biotin A A2 X2E biotinS Sep-Pak Cis catridge
24 Agsted 35

2. Biotin®] § %31+ BIMDMC} v 24 18-crown
-69} K;CO3E AME-8LAL, WHE-2 & 50 TollA 30
232 F23tdrh

3. o)A olHEUEHY Bo EFA0R o]F 1
mL/min. ] #4202 7147 &2 RefstArt

4. AAMY AMH= 5 ng~400 ngolien, 4
AA = 0.9990]134}

5. Biotin Eo disie] d¥I AR} FFEE
98.75%, HEAF 1.1% oAt

6. ANBAA F= AA (table) 9} FAFA (injection) S
B3 A 97.63%, 1064%9] FHEFu 3.9%,
L7%9] WEAsE 22 Yepiich

&1 28
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