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Abstract

B-vitamin contents in ginsengs ranged from 55.9 to 65.51r/g and from 13.2 to 14.5r/g for
niacin and niacin amide, from 4.9 to 5.4 mr/g for cobalamine, and from 3.9 to 8.2r/g and

from 6.9 to 8. 2r/g for riboflavin and thiamine regardless processing. Especially, cobalamine

was detected in ginseng.

Tt "ig~found that-the contents of B-vitamins somewhat decreased according to processing

methods, washing-dried and steaming-dried of fresh ginseng. Niacin, niacin amide and cobal-

amine decreased by 6~9%.
methods.

Therefore, it is approved that B-vitamins were stable in processing
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GINSENG (5-20g)

- homogenized with 0. IN HCI
(50ml) for 5min.

- hydrolyzed in autoclave for
20min. at 121°C

- adjusted pH 4.5 with 2M
sodium acetate

« filtered with Whatman No.1

FITRATE RESIDUE

«added 2M TCA 2.5ml
+ allowed stand for 30 min. at room temp.
« centrifuged at 10, 000X g for 20min.

‘SUPERNATANT PRECIPITATE

. extracted with ether 10 mIX2 and hexane 10ml
%2 for exclusion of TCA

‘WATER LAYER ETHER & HEXANE LAYER
« filtered with 0.45 um filter
B-VITAMINS ANALYSIS

Fig. 1. Flow sheet for extraction and analysis of
vitamin B group in ginseng

HPLC B ®%#ig-> PIC(paired ion chromatogra-
phy)ZR%% 1vial & water/methanol ¥5¥Z(74/26, 78/
22) 1,000ml ¢ £33t 0.005 M @B S FAH
o] 23519l vitamin BB EERKS EERE
5mgd FEsFe] 0.01N HCl 5m/el Ho Al-foil &
HEsle) GEEd Baslgd o g8y A v
A 0.0IN HCl ez 10f% 3435 (100 zg/ml) 0.45
um membrane filter(Millipore Inc.) & &3t <}
-g3-gl et

3) HPLC2| {§# % =B

HPLC - analytical HPLC/ALC-244(Waters Ass-
ociates Inc., Milford Mass., USA)& A}-&3lg oo #
s UV detector (model 440)-& A48k recorder
I data moduled] €7, 2pen system & AF-&35t4ch)
o] w} HPLC Y H¥ilEf& oh-&3t 2o,

Packing: ¢ Bondapak Cis

Column: 4.0mm IDX30cm

Mobile phase: water/methanol with PIC B-6
(pH 3.5) (74/26, 78/22, v/v)

Flow rat: 0.9 m!//min, 1.2m//min

Detector: UV at 254 nm, 0.1 aufs

EE-L external standard quantitation kel whel
RE 2¥l= HPLCH HASEZ] &Adl 0.45 pm mem-
brane filter 2 =3k F 10/ 4 injection -gl L
vitamin B #¢] BEMEEW-S 2.5~25 u/ 2 injection 3}
o] data moduleo) 93} 71 %, FES BUEEZA HENRE
BERS FR, B BiEs iksld FEM
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REE2] vitamin B B9 M-S A¥k vitamin o]
7] o 2ol B2 migmmmstgdet. 22y vitamin B
#f rhell A niacin, niacin amide, pyridoxine, ribofl-
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el HH 7S Ang? 59 AWEE, Gregory®
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HC1-& A&, 121°Cell 4 2073 autoclave el A Jn
B, BB filepel #hel A% J4£714 #
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Vitamin Bﬁi ‘[ﬁﬂ;l’r"—ul— o}
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st @Lﬁ%ﬁi—a S5k bR

(tetrabutyl ammonium phosphate) 84 pH &
248 = BEEESIAE PIC B

sulfonic ac1d)F’)H pHE 3.58 _%_7%" ks

vitamin ¥ %S B (100 ug/ml)ste AT F UV

W eE w3 k2= Table 13 Fig. 2,33 2ol
"Table 1. Ultraviolet absorption of water soluble

vitamins in a aqueous solution(pH 7.0)
at various wavelength

. UV detector wavelength(nm)
Vinamins *

B4 280 . 313 %40 365

Ascorbic acid

0.580 0.425 0-065 0.060 0.060
Niacin 0.460 0.082 0.053 0.050 0.050
Niacin amide 0.442 0.080 0.052 0.050 0.050
Pyridoxine HCI 0.274 0.450 0.385 0.250 0.055
Cobalamine 0.182 0.192 0.123 0.140 0.290
Riboflavin 0.960 0.610° 0.133 0.290 0.428
Thiamine 0.495 0.378 0.065 0.062 0.062
Folic acid 0.182 0.298 0.180 0.158 0.150
Biotin 0.048 0.051 0.057 0.056 0.060
Pantothenic acid 0.032 0.040 0.048 0.049 0.051

Table 12 mE@EE (pH 7.0040 44 UV BRIRE &
Z © 24 ascorbic acid ¢} vitamin B #£%¢l] A niacin,
niacin amide, riboflavin %@ thiamine & 254 nm ¢}
A, pyridoxine 3} folic acid &= 280 nm o] 4 E= coba-
lamine & 365 nmoll A BABRIE Ve glon s
UV detector & HEE A2 ZEHA Hiishes Aol
Atz shed ek, 28t biotin 3 pantothenic acid &
A1 WRAARE A Brl Hx gom 2 FRBE
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Fig. 2. Ultraviolet absorption of water soluble
vitamins in a mobile phase (pH 3.5) at
various wavelengths
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A gorn® BEEES BEBHECR S 4T e
a4 vk, =38 biotin 3+ pantothenic acid & FHEER
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TFig. 8. ultraviolat absorption of water soluble
vitamins in a mobile phase(pH 3.5) at
various wavelengths
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A w1 SHES RSt
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BRI 2.5 1l S injection dle] o &
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vitamin

Noy -~ RT & BeVitamins
1 3.65 Ascorbic acid
. 2 4,33 ‘Niacin
2 3 4,80, Niacin amide
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N 5 6.35 Cobalamine
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Fig. 4. HPLC chromatogram of standard B-vita-
mins; Mobile phase; water/methanol(74/
26) with PIC B-6, Flow rate; 0.9m//min,.
UV detector; at 254nm 0.1 auts
Fig. 5= 94 PIC B-6-% 4}§3 water/methanol
(78/22)% BEHoZ WES 1.2ml/min o2 s
I OKBREE 10474 injectiondle] o1& HPLC
chromatogram -2 Bl A2 2A niacin, niacin
amide ¥ cobalamine & Z Byl FgEslg ok RT
13.95 %29 riboflavin & s} o]#siow pyrid-
oxine & 6.01 oA HHEHE EEIRE EE
o THEEIkE . #EhA
cobalamine & Z#el =k FifFstel ),
3. BlE 9 B #E

Ffe] FMAE vitamin BEES) EULES HEte] o

niacin, niacin amide %
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| 1 2,93 Asco:bic acid o] & vitamino] pH 3.5 229 BEERGAE UV
itz 7 2 3.40 Niacin
{ 5 ‘3 ¢ 415  Usknown ik AL 5= skoh, UV s file] Ry
LotE e sl siRq AR ARAnh e el Wik
( : o B coL ¢ nkoom & niacin, niacin amide, cobalamine, pyrdoxine;.
T 791075 T Cobaranine

thiamine % riboflavin & whal & & [MHFES-

Bl o glgith, ofBldk AR PP #S vitamin.
BEte] EMEWEWTA ol Wizl Zwdltte At 4.
stz Qb = 3FFY ABMEANA SiED RS-
we 5E ud sl BAKE AET #R F-
5]

e 94% o] A4 =& Fhg JebA I gldlnt

8 13 95 © Riboflavin

7 s 4. MIFZN 2 S8
e o HA—3 6 FRIERAKEE *1—%— shed K¥E, B
= ) T mEs AEIRERY 08 5 hIxks 228
“""/:\' — AZHY vatamin BEY ﬁ“%ﬁﬂ,z Table 24} 7.
niacin & &< iz .2 55.9~61.51/g 224 HET"
Fig. 5. HPLC chromatogram of B-vitamins extra- 420
cted in fresh ginseng: Mobile phase; water/ 7F B 60c/g 3t AL M %'\ et l_ N
methanol (78/22) with PIC B-6, Flow rate; o] #1438 15.5r/g BebE oF 4 A XY L S
1.2mi/min, UV detector; at 254nm 0.1 JERH vk, niacin amlde-% HES 13.2~l4.5r/g"
aufs o2 o] Zre HEDI: HET 30r/g vt Fa e
3t ABHE vitamin BRSO EREKS F7 20  #FS 1dFz gyt = I 48 ARk,
pg/ml & FEhndte Fig. 13) 22 @fpo 2 Ema 38 = 6~9%2A I niacin ¥ niacin amide 9] -

S 10 2/ 4 injection 3}e] Q& =M, MR Aol =A LS & 4+ gt

Table 2. B-vitamin contents in fresh, white and red ginseng

B-vitamin contents (mean +=SD)

Ginsengs
Niacin(r/g) Niacin amide(r/g) Cobalamine(mr/g) Riboflavin(r/g) Thiamine(r/g)-
Fresh ginseng 61.5+2.4 14.5740. 52 5.474-0. 20 4.810.16 8.240.24
White ginseng 59.8+1.8 13.940.43 5.140.15 4.470.10 7.4--0.18
Red ginseng 55.9:02.8 13.2+0.61 4.9+0.21 3.9420.18 6.940.25
43X TEERAaST #E AT ¥ EYEaR niacin, niacin amide & cobalamine 5o #]3] Z5E!:
dle AY gl Ae® EHAal CObalammeO] Aze] o] thA wr] W EQ ZoE A
st rbe A diws] Feigle 924, A = "
29 EHAMmBHE L BEMEAS 44T HA4t s
a A A=, /\%ﬁ%—% cobalamine 4&-¢ 4.9~5.4 AEEe) AL EW KAl vitamin B ASRRC) A RS
mr/g 0. 2A, &%) H4&ES 0.6mr/g B} o 8~9  FEA £EMAH % AHEES FEE 22 vitamin.

W = s vebix edl ole ATl 4 BELS] GESMEE HPLC izo = &St ABNIY
§ R 2 Ao AAwAr, E el o8 el o vitamin BES RERST BT MRE o

cobalamine ¢] 4 B#/LE niacin, niacin amide &} # &3 2
o] w43 AL Vel glgleh, 1. AZEF vitamin BEY E&EL ##H columns
AZIEHY riboflavin 3+ thiamined] HEHE(LE 3] 4 Bondapak Cis-& AF&3F HPLC Jkol #iERyol

B 3.9~4.8r/g D 6.9~8.2r/g2 24 }& vitamin sief,
BEfel wd] thi & AL JERA I Y= o]k 2. UV $ilisee BEEERY BEHY ®iEeg pH-



(12) BRI - AhEE -

352 sty
g thiamine-& 254nm, pyridoxine-& 280 nm, coba-
Tamine 2 365 nm ol A FH7ere] ZyEAGe] Tt

3. B84 PIC B-62 41-£% water/methanol
-system ¥ FIfste] BAELS HELS 78/22, 1.2ml/
min & 2 3}l¢] niacin, niacin amide, ¥ cobalamine
&, = 74/26, 0.9 ml/min o 2 3}
thiamine & Z#igkel ZhRMyo] Ak,

4. ABIMIJjkel w-E vitamin B 488(LE
H7] niacin ¥ niacin amide = 55.9~61.5r/g %
13.2~14.5r/g o) 3. cobalamine & 4.9~5.4mr/g o]
#] riboflavin @ thiamine-& 3.9~4.8r/g ¥ 6.9~

8- ] niacin, niacin amide, riboflavin

ribofavin %

8.2r/g S BA, GEELY Fo] =R wgtel. wElA
vitamin BFY eSS 42 =& \EAL JER
a ggieh,
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