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Tae Yoon Eom: Analysis of Vitamins Preparations

by Gas-liquid Chromatography.

AA FAA ] &gl vitamin A A EAMEES A8 AM vitamin o] H g o] 5}
A o] o8 Fapgo] galse] olor AEE wElRld AEAE AU 9
T Aol FAANGHLR o] Qb AEFAPH A AFE o= et

=5 e o] shegk Algeln ol e el o
ZA7R ¢l vitamin ] FaF vitamin o] wheb whzo] Alge] A zAg Fiteof e,

3] 2] &-Ad ElnlE9] vitamin A, D group, tocopherol & = #HA g FH}Ao] ]S Ex3tz

S

e A 7lo] A g =w rE3F column chromatography 59 ksl 742 93y A H3A o]
B 59 @ offfe] wrz glv(Table D).

2L gas-liquid chromatography (GLCe(8] o]&£o] FA3 wolvpz
o] GLC & AM8#o24 ©S Aiela 2o A3 2402 F2 A 3
Btz glow vitamin A A 9] FAHeo] #Fslodx ;e dF7 AP=E o AAF]A vitamin &
o FeAzfo] ghe] wEHI vk 2 Y AF7AE A" AF vitamin Eoll A 5}

o] GLC % o] 4% AFel /5q wro] 9omz o2 o4 phe mao] of Fobe o

Toll A elof & Zolet A4

GLC & o] £ 3 vitamin 59 £4L A A H5 59 vitamin & $239 GLCE 3
Q= A% g9low I trimethylsilane 3}3le] o] 59] volatility & o} GLC & 3}odof 3}
= A%x 9. Jdutd oz trimethyl silyl agent o] A& TMS A eko] z=A= ofze
of levk g2 Alztel A& AL d& F dor o FF9 vitamin & Tl ¥
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Table I—Official methods available for vitamin assay.

Spectroscopy
Vitamins Titrat. Remarks
UV Visible Fluorsc.

Vitamin A 0 0 0 *
Vitamin B; 0 *
Vitamin B» 0

Niacin 0 #%
Pantothenic acid *¥
Vitamin Bg F¥
Folic acid 0 *k
Biotin Fi
Vitamin Bi» *k
Ascorbicacid 0 0

Vitamin D 0 0 *
Tocopherols 0 o
Menadione 0 *
Inositol *x
Cholin 0 o

* Special technique is needed. ** Bioassay available

JAFT ¢ gt oFx ek = TMSege g FEA, % E9 acetylation,
.esterification 0. 2 volatility & Eo] o] & 7153 Wy So] gloma L woe a7y W
astd et 2o

Tocopherols—GLC & o] &3}o] A Ao} A tocopherol §-= 3 5o B4.2 1964 H0]a) w
o gFAEe oo drEHgon? 2 A ARG EzFwne dFd Jx GLCE
g F 9l ywEo] g A gon A AlLsz g Emmerie-Engel method 2 ¢} A 3+
Ao} Ettx ».z= ¢ ch(Table ID).

ol3}dA wo] BAQ A5 AAe Z=F<Q saponification, extraction (|22
hydrogenation, column chromatography (FA &) %o B33 3o =g glo] ohx| A
A g & Ba)sle] n-hexane 0.8 F&%te] GLCE g & 9t 245 E column & SE-
30, OV-17, carbowax 20m -] 310} 3 ZH”} Al SE-30 & A183t= w o] tocopherol
5} tocopherol acetate 8] Hgo] F& #o] glon w3 tocopherol acetate & tocopherol
succinate 7} B35 A & Aol ot 9 Fr4A EAo] A Fo i AAE =E
22 9 A7 52 ot 4 7= . Tocopherol £¢ #alo] Al HEHql o =
2HZzAL ol g Zo

Vitamin D group—Vitamin D £& t}& fat-soluble vitamin o »]ate wlad £
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Table II— Comparison of method on vitamin E.
Sample Declared USP XVII CGL

potency (mg) mg St. dev. mg St. dev.

1 12.4 11.8 3.0 9.3 0.6

2 5.0 3.4 2.4 2.4 - 0.6

3 200.0 170.8 32.3 199.3 9.6

4 2.0 2.0 0.6 1.8 0.3

5 73.5 73.7 8.5 79.9 3.2

6 73.5 74.1 10.8 81.2 8.3

7 2.0 1.7 0.5 2.4 0.1

Mean coefficient of variation 28.6 10.2

Coefficient of variation=100 Sd/x

DL~ -TOCOPHERYL
ACETATE

Di-a-
TOCOPHEROL

Fig. 1—Separtion of tocopherols
Column: 5’x1/8"” 3% SE-30-onaeropak 30
(100—120)
Column temp: 225° isothermal
Detector: FID N, as carrier gas

Ref: J,AOAC 52, 3 (1969)

Pyro D5
Pyro O,

{ Sitylated )

Isopyro Dy
Isopyro Oy

20 25 min

Fig. 2—Gas chromatogram of silylated vitamin
D; and vitamin D; in a mixture of USP
standards.

Column: 6’x1/4 OD 3% 0V-210 on Chro-
mosorb W ({80—100)

Column temp: 250°, Detector: 300° FID
Injector: 280° N; as carrier gas

o] AAFol Fol glov] webA wAHol Yt AYAFFE o] 43 BAL P Tl JlolA 2
Aol ¥ 9A3 FAFA (clean-up procedures)-& Aok dhch. 619 & saponification,
extraction o % 23 9] column chromatography & 3 d}o] <=8 AA g Zeo A=kL 3
oo} g o] @wo] 9uh(U.S.P. XVID). =21} GLC & o] &3he] vitamin D & E4 3}
A9 Be 2ol Qs vt AT/ E A JFE o]Fe] x| Fxm glow silylation
£ 3tdA = pyro-D groupEo] vEl vz 5w FAlHe] gl AAe|rh. e zav
A.0.A.C. ¥ wlaste] & =) ok 33 24ASE 98 F 9z (Table II) vitamin:
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D, ¢} D o] F& Auko] 7153 o)) gone ooz of-% we JFrst o]l Foejrot 3

Aot (Fig. 2.

Table III*Comparlson of method on vitamin D

GLC USP

No Theoretical e
1.U. X CvV% X CV%
1 125, 000 123, 000 1.3 86, 000 8.9
2 642 786 3.5 636 .3
3 125, 000 115, 000 16.3 76, 600 12.8
4 913 961 6.7 803 14.5
5 125, 000 122,100 5.4 101, 000 8.9
6 640 608 5.0 486 8.7
Ref : J,LAOAC, 53, 2(1970)
Pyridoxin, Ascorbic acid and Niacine—— Pydoxin  ascorbic acid, niacine & €A

trimethylsilyl =4 2 2 4 9low] o] 42489 GLC7} B3 Ho] gous oF
TTE ARl A AT7E] Jon ol ol2e] AAFAA o] FY FA FelAzko] B
H o}, 2 Silylation agenl = N,O-(bistirimethylsilyl)-acetamide (BSA)& A}g3te] A 82
ZF F-4] 8te] methanol 2 F23l3: N,7| %2 $v& @8 »9l v} internal standard 2
phenanthrene & A}23lo] silylation & 3tz GLC & g3t} 77|24 ofajst 7o},
(Fig. 3

Column:8’x1/8””0OD 151% Dow corning high vacuum silicone grease on Gas chrom

rlo

ol

Q(60—80), Column temp.: 175° isothermal, detector: 200°, Injector temp: 200°, Carrier
gas: He, Detector: Thermal conductivity dector.

A8 2702 GLCE 93 Az o A3 gro g o] 59 A Ago] sh5sigon
53] pyridoxin &) 4% oA T olseAwR o] go] Arpol RAFL AHo]gont
oz g &8 WAz lvh(Table IV),

Pantothenate ¢ Panthenol——Panotothenic acid == =z 9 %53} panthenol & poly-
hydroxy carboxylic organic compound 2 §-7]&me] & L&l 57t 3] ¢z Fo] 2914
g StE 2 =3 ol ES oAl 3 Aufo] wEo] glo] AET[Hu e
o8k EAiwto] F-od3d wyolgth. ZZeo]| o] E-& acetyltion, trifluoroacetylation ==
trimethylsilation 2¢] f2a 2 ultEo] GLCE oz o5 Ao sl53led %
c}, 3030

o] FEAES FAHE adksld olef 9} o} %W

1. Esterification A 8% 2.5%(W/W) methanolic HCl %= ethanolic-HCl & Z o] A
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f—20x—

——20x—

Detect‘ar response

~J L

4 g 12 1.6 ZAO min,

Fig. 3—Chromatogram of a vitamin preparation.
1 : Nicotinamide~TMS 2 : Phenanthrene 3 : Pyridoxine-TMS

4 : Ascorbic acid-TMS

Column: 8’ x1/8"” OD 15% Dow Corning high vacuum
Silicone grease on gas chrom. Q (60—80)

Column temp: 175° isothermal detector 200°

Injector 200°: He as carrier gas

A & Hom WgAslz Lo & FAF557] (flash evaporator) we] A} ez »

12

o},

2. Acetylation—3%] o] 4] @& methyl ==
S A Fo A refluxdte] acetyl stz o1 E3 R

3. Trifluoracetylation—1. o] 4] 1= methyl == ethyl ester & trifluorcacetic anhydride-
pyridine £l Fofl A AL2o]A] ul-EAR L £oE Py much

4. Trimethylsilation—Ethyl ester & acetonitril B.S.A-TMCS(trimethylchloro silane)

Y

ethyl ester & acetic anhydride-pyridine(1 : 1)
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Table IV—Comparison of methods on niacin, pyridoxin and ascorbic acid.

% Found
Component Amount 2
declared(mg) Ge USP
Niacin 50 98 106
Pyridoxin 5 106 108
Ascorbic acid 300 107 109
Niacin 50 102 112
Pyridoxin 5 105 106
Ascorbic acid 300 110 108
Ref: Anal. Chem., 41, 1 (1969)
/ 2
L
(o] l3 ‘6 9 12 |‘5 IE min,

Fig. 4—Chromatogram of Ca-pantothenate as (1) ethyl pantothenate

diacetate and panthenol as the (2) triacetate.

Column: 244cmx0.3cm 2.5%, NPGS 10% SE 30(w/w) on
diatomaceous earth (100—120) Column temp: 225°,

Detector: 280°, Injector: 280°
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e Y v

UUL |

9 12 min 0 A 6

) 12 min.

=

Fig. 5—Chromatogram of Ca-pantothenate as ethyl Fig. 6—Chromatogram of pyridoxol as the

pantothenate diacetate (1) and panthenol as triacetate (1), Ca-pantothenate as ethyl
the triacetate (2), Column: 2.0% NPG Sb pantotenate diacetate (2) and panthenol as
on Anachrm ABS (110—120), Column temp: the triacetate (3), on 2% NPG Sb.

230°

(G:5:1) §A902 50°c]A] WSAA A&}
o] A2 WP EEA 92 pantothenic acid -$-% 3 9} panthenol-§x 59 GLC A=

=

ot of et (Fig. 4—6)

Fig. 4.5 9 6ol tehd wlol o] o] F3hitEe] ¥t ofF $Foe =7 559
o|9 liquid phase® 143t} x F3ht of o] AARAele] L8 PGB +84
vitaming¢l ascorlic acid, niacin %-2] o g}, E g E2EY QA s AF% gdo =
AAHAF & TAF B Aoz A gl

4 2]

=
2 AFAAS AFAAE 4@ oA = pantothenic acid 9
GLC % o] 8311 48 272 g
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Menadions——Menadione A| & 9] £4.& Absl3tgiub-g-& o] &3 HAH o] FAAYH L
2 Ho] Qo 19654 ¢]#} GLC & o] &3 W E]¥® nxnsel glom HF AA Tl
A9 £e2] AFE skt gl

U E FEsd AAE A L4 5] etherz F&3ta -
o] o] ol zA o2 GLC & 3 dr).

Column 6’ X 3,ml.D. pyrex glass column, 1% neopentylglycolsuccinate on gas chrom.

ol & Y 2w S hexane 3

o

‘Column temp: 135° isothermal, Detector temp: 200°, F.L.D., Injector temp: 215°
o] Ao 2A0 2 A A= ofef gt ) (Table V).

Table V—Comparison of method on vitamin K.

Declared . . F?_,‘.md -

potency NF GLC
1mg/caps 1.10 1.02
1.34mg/tab 1.05 0.93
0. 1mg/tab 0.1 0.1
5mg/tab 5.2 5.3
72mg/10ml 78.4 82.3
10mg/ml 11.4 11.3
5mg/ml 5.9 6.0
5mg/ml 5.5 5.6

Ref: JLAOAC 51, 1 (1968)

Biotin——DBiotin ¢] #4].& microbiological method 7} =4 A& w0 2 = o] gl o1} 1969
¥ colorimetry & o] &3ty 433 ¢4 AAE Bastz ok = FHETd GLC &
o] g38ke] d-biotin o] trimethylsilyl =224 24 ¢] 7t5sled Fow AAFIA= &
2 ARE ez 9o (Table VI,

QY 222 A 5E methanol 2 $%3}¢] trimethylsilyl agent 2 B.S.A & A}£3}9 00
F}712R-& ol 8 ot

Column: 4’x1/8"" 2% OV-17 on chromosorb G (70—80), Column temp: 190° isothermol,
Injector: 275°, Detctor: 275° FID N, as carrier gas.

A =122 Y& GLC Ade o=l 2. (Fig. 7

o] e 2 AFWA GLG & o] £3}e¢] vitamin A 4] =9] tocopherols, vitamin D, ascorbic
-acid, niacin, pantothenic acid, pyridoxin, menadione, biotin 9] FAYLHEL A=®dlzn
2 AFAE A ASE Y oS o vaste 2. FHTd GLC & o) &3
T TAYHEEe] Us AgsD =3 feudAR o] 7% 2fg AEAe] A Fol
Mz g AF2E E 9 GLCE o] &% vitamin 9 F4J¢] t % weo] Q7Hz Hr}
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Table VI—~Comparison of methods on biotin.

Amount Found

declared (mg) GLC. Microbiol. Colorimetry
10 9.5 11.7 9.2
10 11.1 11.6 10.8
10 10.9 11.9 10.4
10 10.9 11.4 10.2
10 10.1 10.9 10.2
10 10.1 10.0 9.2
10 10.8 10.4 10.8
10 10.4 10.3 10.5
10 10.7 11.2 10.7

Ref: J.Pharm. Sci., 59, 3 (1970)

o 5 10 15 20 min.

Fig. 7—Standard chromatogram showing relative retention
times of biotin TMS derivative and internal standard
Key: A: solvent, B: biotin TMS: and C: n-octacosane
Column : 4’ x1/8" 2% 0OV-17 on Chromosorb G (70—
80) Column temp: 190° Injector: 275°, Detector: 275°%
FID N, as carrier gas
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$o ydel BYNYE BE AUAAA Heb A5dn 4T PHoZ AR AHE ¢
s oglosle 44 goR 9% Be AT o EoplA dstd A Ao 4 A

—

W L L L W W W oy NN N NN RN NN NN = 2 e e e e
S HE R ER S B XN IR BRSO ®NS TR LD D

© @ NO YW
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