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AF Extract 2| a-pyrrolidone I&5E

Suh Chung Sang : Determination of a-Pyrrolidone in Panax
ginseng Extracts

The determination of a-pyrrolidone in ginseng extract by gas liquid
chromatography (GLC) was established. a-Pyrrolidone in extract was
tentatively identified by comparison of the relative retention time of sample
peak with those of reference compound and coinjection noted peak enha-
ncement. The a-pyrrolidone peak elimination was demonstrated by form-
ation of oxime when treated with excess of NH,OH - HCl and NaOH,
allowed to stand at room temperature for 5 minute. The elimination
was also observed when samples were treated by the same procedure. The
above method was proved to be useful for the determination of a-pyrrolidone

in ginseng extract and in ginseng extract mixed with 51 plant extracts.
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Aol A Hifiste BBREVBRSE oM iR dol glow w3t HiEaar
S St AR F v B ol2A Eslx ot ol#gdE Rtz Ao
HIE LD Wik ok Jon 2 BEEo R Ao BMHAEPY HHE Ritsdz g
SE ok 2 RHEERE @i—Kd Qe A< & 5 A ol d ®WiHdl Bitksld A
FHAE BUEEHROE BRIy =8 A2 %Y oEs ERIx gLoz wEe]
EEERE ST WA AZE extract BEME T Eis 2 9.

AZE extract HES 3] HAE F e ABRRBHOZE EHKV/ 4GS Rk
e EE YRR ED 7L B a-pyrrolidone & E 4 gtk o] BHEL mF AR
HERS Y o= extract level ol A (LB LS & HisEsle A& BHET dolztzn Y zHd

L 972 Aol A a-pyrrolidone & key component @ & AZE extract HrsE-S gas
liquid chromatography (GLC)z g [& 3} o}.

a-pyrrolidone & key component & #FEI A EEEMES GLCd SlolA: HifgH: &
WEe FEcs W2 pUEECT Aol e A MY Sl =3 dwAze
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ool g e] #tslo] ek, o]o] Kidte] a-pyrrolidone & AFrE AL EETE olvl el B& fRUAT H
Peppiiiel JEMmE a5 4 Efd o 2 AZE extract 9 prefractionation Jifjiel TGS
o] a-pyrrolidone o] ¥HE F gl& FIME FLstgd sl

A Bzl A= —BRyo B AEESY JKiE: extract = ethanol # extract 7} H4Fie] HAs =
3= Thol TAEhe] FMkS] extract & B el a-pyrrolidone s} GLCRGEHE
BEdetd oo [ Fol A BB A extract igEo]l AIREF HARELS watslgl vt

® B

Preparation of sample extracts- A% & 100g & A A= K =< 95% EtOH #J
s00mlsh el ki kol A SR RABAGET vhe 2 e 719 BN
benzene 300ml & 3 (Al vhiEo] fustAA K kel A 2EHAIA fiE /KR AR extract & gLt
o] GLC sample & 3}3]t}, AZE etxract 7} foreign extract ¢} JG% iRgko] Al AZ: extract
o] fasgol Wik R+ MEIeks]l fHete] Table 19 list O% = alkaloid f#yHst 72 51 HE
58] extract & sl ol E §lRL ko = extract & FMSISIH.

Gas chromatography- A3 extract 9] a-pyrrolidone #EMHHE wesls] fEete] B
a-pyrrolidone(Tokyo Kasei Organic Chemical, Reagent grade) <] identifiable peak & PREEE T
9l5, sample AZE extractol FRANEHS 9o E HHEMol e GLC s BiEzste] e
2 GLC k& #aEstsd o

Gas chromatograph: YANAGIMOTO GCG-5DH

Column: Stainless steel(¢dmmx1.5m), 1% SE-30/Celite(Tokyo Kasei org. chemical)

Temperature: FID-detector, 280; Column, 150-250 programing (20° /min.); Iniector port,
310°.

Carrier gas: N,, 24ml/min.

Sensitivity: 108

Attenuator: 1/16

Chart speed: 10mm/min,

4 GLC ¢ Tol A& #§ a-pyrrolidone o} retention time & 0.8 o} gl = (cf. Fig.2).

Oxime formation of a-pyrrolidone in EtOH- Extract sample ¢ 4 a-pyrrolidone peak &
[ezR &= oxime formation o] w2 = a-pyrrolidone peak ¢ ¥-EBAGE ettt e 24 a-pyr-
rolidone peak & FifEEA7] $lotel ks wHE3ol B sl5) o}, a-pyrrolidone 5T/fnl W 1ml
(EOH 1o4mp) o (i NeOH £y 0.26 & fsfe} alkalifho 2 sh2 (zN£8<H'htOH198mﬂ)

NH,OH-HCl 47 0.25¢ & W% e Fyel hests ool s 5 4H figshe = k&
o (EtOH (Oxime)

LA max
pESRe] fiel a-pyrrolidone peak & vpEh iyl [idbe] 2 peak & A 7

GLC of agueous and ethanolic extract under same condition of a-pyrrolidone~ $] ol 4]
#pers) g-pyrrolidone & GLC fi#f: Fol A1 AZE extract ofl A & a-pyrrolidone ¢] identifiable peak

228. 5m;1.> o oximedg o s d9ivh.T Oxime M2 oxime formation

©
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7 B =718 sl . Aqueous W EtOH # extract ] 95% EtOH jAMo =35 2%
EtOH #ig-& FAsdste] thik o 2 3lgl vh(cf. Fig. 3).

Distillation of extract-Extract 4ol 4] a-Pyrrolidone y5ze] REjEESF 4 -2 o o] &= Sample
extract J§ (7 8-& EtOH o AfgA] 7] 2 PTMiGE-S IERES] Btz w14 EtOH & 285847 ¥
o v} Al HEIKE ME oh 3% NaOH B e 2 =mhEx JKf ol A 3 FEHE IniEsk Hei
MBAEFEA 2 oF-& CHCly 20ml/extract(g) 0.2 Z[EfHE CHCL AW S Kig kol Al 2554
k. olshzo]l gEHE FAREIAE 139°C(a-pyrrolidone bpy, 138°C¥) EHin kel Al 1072
mmHg B Foll 58 7mste] o9& AFe] @2 —iEgh internal reference compound-
EtOH ikl 148747 4 a-pyrrolidone o] ko 2 shed(cf. Fig. 4) AERA 9o #E
sample # ¥} A =] = a-pyrrolidone g2 sample #o] A& wl = wh=4] a-pyrrolidone #izEfHE
v BB chel AR HEFoR MREMYUw sample B #EE  fisEe oF 319 b (ef.
Fig.5).

Calibration curve and internal reference-a-Pyrrolidone peak 9] [fif§ i ol & =7
88} A a-pyrrolidone GLC {44 F o] 4] retention time 2.5 ol {i7{& &} phenacetin (Merk, reagent
grade) 250mg/25m! EtOH kol #E4h a-pyrrolidone 125, 250, 5007 #S R4% AR 7] =
F HEmike GLC o] A a-pyrrolidone peak/phenacetin peak Jz-o] 2] [ho]l #fpd}i= a-pyrrol-
idone -8 plot 8}¢! e (ef. Fig. 1.).

- e

ft (ot~ PYRR./PHENACETIN)

a-PYRR. ()
IN PHENACETIN-EtOH (25 ml)

Fig 1. Calibration curve for a-pyrrolidone

Determination of a-pyrrolidone in ginseng extract. %5 sample extract & HEHES B
2 LEE distillation 7 o] o] s}o] Zmm) distillate 253 phenacetin 250mg/25mi EtOH ¥
ﬁ—%jﬂ]'&}tﬁ 1m! (7{:?%%@0{] x—]-}f distillate 7} 1ml ﬁf?ﬁjolﬁ’j\ﬁ}‘)iﬁ}ﬁﬁ GLC /{,@Eﬂﬁﬁ_iﬁ]l
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extract sample Boll #s}o] a-pyrrolidone fsE R HEM:ol Y= WEY WEEHEE W3
(cf. Table ID).
Determination of a-pyrrolidone in ginseng extract mixed with foreign extracts- A3E

extract 7} foreign extract o] B4¥ < oo % a-pyrrolidone & o]l THEIL S Rt
7] 813t o7

Table I. PLANT MATERIAL FOR FOREIGN EXTRACTS

Chlorauthnus japonica
Actinidia polygamna Maxi.
Ginkgo hiloba L.

Croton Tiglium L.
Picrorhiza Kurroa Royle

Coptis japorica

Carthamus tinctorius L.

Glycyrrhiza uralensis Fisch et DC

Scilla sinensis Merrill

Potenstilla fragarioides L. var. spregelina Maxi.
Sorbaria stellipilla Schneid var. typica Scheneid
Rhododendron mucronulatum Turc.

Epilobium pyrricholophum Fr. et Sav. form typicum Nakai
Lepisorus Ussuriensis ching

Alnusjaponica Steudel

Meehania Unticifolia Makino

Spiraea prunifolia Sieb. & Zucc. var. simpliciflora Makai
Morus alba L.

Empetrum rdgrum L. var. japonicum Koch

Fiwa japonica G. Mel

Dendrobenthamia japonica Hatch formminor Nakai
Ciraium Xanthacantum Nakai |

Aruncus americanus Rafim

Lycopodium clavatum L. var. nipponicum Nakai
Cayratia japonica Merr

verbena officinalis L.

Cycas revoluta Thunb.

Lactuca triangulata Maxi.

Stephanandra incisa Zabel

Mcaasakia japoni Nakai

Syneilesis palmata Maxi.

Helianthus ammus L.
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Opuntia Ficus-indica Mill
Crytomeria japonica D. Don
Crataefus Maximowiezii Schneid
Primula jasoana Miquel
Nerium indicum Mill
Galium verum L.
Attemisia montana Panpan
Calyptranthe petiolaris Nakai var. Cordifolia Nakai
Rhododendron mueronulatum Tucz var. ciliatum Nakai
Ficus carica L.
Citrus Natsudaidai Hayata
Tetrapanas papyriferun Koch
Gnaphalium Luteo-album L.
Camellia japonica L.
Ilex crenata thumberg var. microphylla Maxi.
Symphytum perogrimun L.
Musa Baszoo Sieb. & Zucc.
Sapina sargentii Nakai
Mallotus japonicus Linefill
% Alkaloid plant

a-pyrrolidone o] fG5EE AZE extract & 51 F9] extract % 2~3g A & BAY MRAEIA [
708 distillation j%e] o) #}e] kS FAMS} 2 a-pyrrolidone & #ysE sl o (cf. Table 1D,

wR 2w

AZES] JKik: m= ethanol #: extract 18] a-pyrrolidone & #iiEsl7] fEsle] #E5% a-pyrroli-
done 57/ml EtOH %< K o 2 3l EBEI#IRET ol A relative retention time 0.8 &
wrEskyl ek (cf. Fig.2).

GLC ol Slo] RYEIHAAE retention timeo] F—3}A HEKH = FI7 Jo=2 a-pyrr-
olidone #k o] B2 jBE3lo] peak ] BE) =& &K FY HRE a-pyrrolidone 9 reten-
tion time & FHEEALA sich. Bl HERFMS 2ol fEsle] a-pyrrolidone o oxime form-
ation o] &3} retention time 0.89] BEE BETa A (L. Fig. 2).

KB ERol A &) oxime formation pEHZl R oxime & ART L ZH retention time (.89
peak 7} ¥3ks @ E7te UV-absorption #jsg o2 #iR% < ok, B carbonyl compound
Z NaOH = & enolisation o] ZFids]wl BprE .o 2 shift 33 oxime & R B

o 2 shift 3t= BRY 2 KKl A oxime formation FHel lolA e WKHE BEhikel
—Fsg" Held.

2] 9} 22 oxime formation pEEESL ob-&#] & pyrrolidone 2 kel FRiNE e retention
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time 0.8 9] peak enhancement-$ 3§3le] a-pyrrolidone & retention time -2 #R5EsS (L.

Fig. 2.
OXIME ENHANCEMENT REFERENCE
FORMATION WITH REF PEAK

§ N r
¥:]
V%
! | L
] ,

Fig. 2. Observation of peak enhancement occured by additional a-pyrrolidone and

peak elimination by oxime formation

fEAR a-pyrrolidone 9] retention time YREE F—q {5 Fol Al extract sample & %{%Ro 2
8t a-pyrrolidone #isE-S ARG} 9] &wl 3= KM extract © 2% EtOH #ikio] 4= solvent
peak 7} retention time 0.8 §fl& cover 3% &= sample size o 4] == a-pyrrolidone & M=)
A} Zabgieh. EtOH #: extract 2 % EtOH ikl 7-9-%= retention time 0.8 4Eife] multiple
peak 7} 7 A4 a-pyrrolidone ) J#Fo] Fwfgstoich. of 7 solvent peak o] HEFEEHL
fElgel A el v multiple peak o W5k 53 BUEEFRS} o}-%e] a-pyrrolidone o &S

0] &= extract sample | FijgEE A SEisA <9 (cf. Fig. 3).
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MIXTURE OF 51 EXTRACTS DIST.

GINSENG AND
51 EXTRACYS DIST,

PHENACETIN
IN THE MIXTURE

Fig. 3. GLC of aqueous and ethanolic extract and foreign extracts.
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Fig. 4. GLC of aqueous and ethanolic extract-distillate.

[e]

el Al M= ulet 7H& solvent peak ol p’ #1315 multiple peak = ester ol H[HI A o]t
32 BRItz obgu] a-pyrrolidone of Py E =9 = 3li= prefractionation & sl ok, ER
6 A EES UK 3 ethanol f#: extract & &% 9 1.5¢ % ‘HEREHS 7o) i alkali
Seol CHCly SIS #TA 7 MAES o) 10mm Hg il Fol 4 783 smme EOH
1mlel gl 7] EASH a-pyrrolidone retention time 0.8 2] peak & #igx3t 4= Q)
(cf. Fig. 4). $]9} zlo] sample extract ©] prefractionation fiHo] ¢ g} distillate o] GLC o] ¢
o] sample fi#} distillate fro] sERUY] HKo) 2}~ (jijfite] A} a-pyrrolidone o] KRS {248
a9l p-2o. 2 sample Aifife] “RIfJ5} 5 a-pyrrolidone fi%E -2 WEHc] 9l AU E Had
Bhe] mghel. oKk extract 9 EtOH ff: extract =46 Gl 7ol Ealo] A o1.o distillate
% a-pyrrolidone ] calibration curve ¢3¢l #ifsld phenacetin ethanol g 1 ml o PAfEA]
713 a-pyrrolidone & J5Este] oh-&3h 2o HIEME 49

Ext. 2.1

[
B

1.5 1 0.75 0.5

pyrro]xdone (7)

from agq.-ext. 26 23 19 16 4 2
from ETOH-ext. 29 22 21 15.7 7
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Lk 2o iR o3le extract 0.5 8 0.75g ¢ sample §2] a-pyrrolidone 58
e EEAA EES Bl Hdens oAEL BANE X§ T EER Y=6.773X+
9. 15GHERRFREL 0.999) st Y=8.27X+7. 47CIEBREREL 0.965) & HEHA« £E BER
T 949 eH(p<0.05) (cf. Fig. 5).

9 : £thanol-extract
©: Agueous-extract x©

—— d -Pyrrolidone detected (7T)

2 ' '

3 2
0.5 1.0 L5 2.0 25

~—— Ginseng-extract {gram)

Fig. 5, Reproducibility of a-pyrrolidone in various sample size.

o] gERE AF(AE)E EtOH 2 MislEr) o B3 fhiisleo] £ a-pyrrolidone o] FHH!
R F—3 RS v9dd. e HFEAZ extract & Table I o list 4%y extract 51 ff
(2—3g) %t 64FEEMFE extract o] BAY HE AT HEREBS 22 AiEES} sample
3} a-pyrrolidone B9 EHHEME:U X &EY sample 8% Hste BiEsty o (cf.Table I, 1)

AZE extract 7} foreign extract off R7EL W o] = FE Y sample o] A =  a-pyrrolidone 1l
9] EEikol g+
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Table II. a- PYRROLIDONE DETERMINATION

MATERIAL Fro AQ EXT krom EtOH E
(GROWN YEAR) ' EXT (g) a-PYRR. ()/(®) EXT (g) a- PYRR (r)/(g)
1.12 16.7 1.05 16.2
GINSENG (6) 1.05 15.9 1.07 15.8
1.32 15.1 1.21 15.4
1.72 6.4
SIDE ROOT (6) 1.41 7.1
1.27 6.9
GINSENG (4) 12.4 4.7x107?
GINSENG (3) 15.7 4.2x107!
13.2 3.9%107!
12.7 4.2x107!
51-FOREIGN EXT. 140.2(2~3) 0
51-FOREIGN EXT. PLUS 139.9+1.7 14.9

GINSENG (6) EXT.

Table IT o] o] 3} £ A3 extract 9] a-pyrrolidone riEftio] £RE EEe} o] 3%
R AE EHEHS B ADSE Yo B S8 AZRY EE4E8e) a-pyrrolidone B
FREE i & 9l sampling o] WEESI R AAsteleh, il HERAZES A FAME extract
ol A a-pyrrolidone &} e Matshel & Mol o}

a-pyrrolidone & key component © 2 o] A extract &< EHEH = ARFgeol A ZEs
of oF & i KRl £#is = 9+ glutamic acid 7} {@ﬁ:oﬂ u} 2}.4] == pyrrolidone carboxylic
acid” o] RER T fifEelA How 2[:%%01] A 9] distillation method ;@72 o) A o] o] decarb-
oxylation o] ] d}e] a-pyrrolidone © & {pAat< 9= E=AE A2 5 Y B}, o] &wulo}
1] 2} y-aminobutyric acid = jfp#e] 93}e] a-pyrrolidone & EREAE o2 KRERS FHikal
2.2 & foreign extract of 4 9] a-pyrrolidone peak ¢ FHAS #UB3l~] H%EsIA =) Aot AER
Jithe 2 y-aminobutyric acid & AT IE FBY RIS (2ked) RS mixer = 4yHE
st B ) AF extract & SUER Hrho 2 EHsl HEST Relol #Emsg o
o} distillate & o1x] X3}l z glutamic acid 3g ¢ KT f— FrAe 8 pEESIY] R Sto
it distillate & 1] Zalgie}. o] B HiEte) s distillate & A X Esbodch el il
vtk e a-pyrrolidone o Af & Wit MEHE T4 Qon ot @ Ao B
2 Aot o7t it oF-# pyrroline R alkaloid 7} A g iERR ) 4| a-pyrrolidone ©_ 2
LERTE =718 #iEtsts] £sle] Datura alba %2 70g o] 4 @ & (AZE extract Hi3ko] o} §h)
extract 9 atropine & AEE kol o8t EHstz 2 GLC L #3¢ 319 2.1} a-pyrrolidone
9] peak (0.8)8} A% extract 2 51 f&¢] foreign extract o] BASE S HEpyol g peak
(6.5)9] retention time 3} —F3} = peak = RIS ¢},

Hlbst 2 RS fRashe] 4 K #HERY BES AE extract 9 fias] = foreign
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extract 19| [R#8o) A foreign extract of = retention time 0.8 (a-pyrrolidone)9] peak 7} H
B kel BAE TS Hikol® #— retention time 0.8 )4 peak 7} HE sl E 7 $-of
Slol A= retention time 6.5$} a-pyrrolidone (0.8)& A#E extract$] 5Ef: peak & 3}
retention time 6.5 7} i #5 peak 2 A o] of @A o]}, ® retention time peak 6.5
0.89] [L(internal reference &} F peak 9] ratio)] HEL retention time 0.8 ¢] foreign extract
o] a-pyrrolidone ol A HKKF 7k WAL LUHiehA F Aotk the a-pyrrolidone o] A
extract o] JEUR el 7} artifact Q1 7} 3= fyErhe] <) e},

References

1) Shoji Shibata etal.,, Chem. Pharm. Bull., 14 (6), 595(1966).

2) Lin Keun Woo et al., This Journal.

3) Beilstein,“Handbuch der organische Chemie” Band XXI, p. 236

4) Robert M. Siverstein, “Spectrometric identification of organic compounds” p.98 (1964).
5) White, “Principle of Biochemistry” p. 96



