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Studies on the Sterols of Caragana chamlagu Lamarck

Abstract—From the dried roots of Caragana chamlagu lamarck
which have been known to be effective against neuralgia, arthritis,
migraine, and sputum, etc. in the folk medicines of Korea, a colorless
sterol-like substance, CyoHs00, m.p. 115-117°, was isolated from the
non-saponified fraction of methanolic extract.

It was confirmed to be a mixture of four sterols, namely cholesterol,
brassicasterol, campesterol, and S-sitosterol by physico-chemical
properties, ir, nmr, mass spectra and gas liquid chromatographic
method with the comparison of the authentic samples.

In mass fragments of four sterols, furthermore, the same ions of
m/e 273, 255, 229 and 213 were assigned to fragments of stigmastane
skeletone of the unsaturated phytosterol, and the characteristic ions
of each sterol were observed 386, 371, 368, 353 in cholesterol,
398, 383, 380, 365, 355, 337 in brassicasterol, 400, 385, 382, 367
in campesterol and 414, 399, 396, 381 in S-sitosterol, respectively.

B Caragana chamlagu Lamarck (Leguminosae)™ %449 %3, RS RS P2
A A SR, SFETE, S5, TLHER, Wmit, BRT SoR: YEx FHFEE
5 400m ole}, Ao v 2dr, B, BE, 7t & 2 et ARl BAse N 5
Zo| = e = AF o dhEdE Mg

o] MM #AsY] Z)9F shA o] AL B2 L 24 YREFEC R W NES {2
WEY = @kl ch. e S35V MEHelH Z#%olth. 9 £ Birow Hulstd
Hon FolAx FKEMmelth, 5ol £ol Jx FEL KEZA HERCH sHEd] midct,

L2 Vel = Bt ol 5 2 g2 Caragana koreana Nakai ex Kawamoto @ I
232 Caragana mzcrophylla Lamarck f. mandshurica Komarov 7} 43510 BiEtie}l o] =

SRMEFEER o A MR A3 Bt Abgs s gl

SCEE JHFrol] wEnd Lee®¢] [Korean Folk Medicine Jofl 3= -2 el Rl A FHERES W

FOR, @A), FHciE, A5, AL, WMEXGES, 24, 38, REHGED), THEG
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), antt (A, Fab, A8, BRGEE, 3, A8, @), ¢2e PHEE), Hféyf

5 (A1), BREGH, A8, mEE, 4, Bin(Es, A9, ﬂ7l) 2 WRCIE)
mﬁ"ﬂ 20l 3 gl ehi= Gigko] slow, Umarov Too ol |6 BHEel Caragana jubata
ol Hi 3ol A] myreetin, quercetin, isorhamnetin, quercetin-3-a-L-rhamnofuranosie, quercetin-
3--D-galactopyranoside, quercetin-3-3-D-xylopyranoside % isorhamnetin-3-e-L-arabinofur-
anoside 5 9%2] flavonoids & /7@, |G, £ S 93] o] Kty R MEESRny B
o7k ol FelF ek, = 5p B0 TS M Bt 9ol aak, o ¥a)9] ether E
alcohol 971~ 58 Al-&dte] Winter 459 98 Jjiko] wel carrageenin & 4B 2 3k rat B
P 8 HAeEMAR S AANA AEEYE HAERS B3 lgch ol AL FiERUL
RESHER k0.2 HUMESH, DiRgig% ol SMEle]l o =d ek JLmrvel ol At B
Bijeo g & Fv Aoz g5,

2 FED = BHRERC g KA LA Bige @t AE ele ¥ okdel, B3 Bifk
BB oAM= #iwe shvbel iR, BEi% 2 Fobele SOl (S E BR RARES
o] BAEE S WEste] WA gl steroid RS FHS v, T4y fraction ol A o]u] m.p.
115—117°9] EehiRiih e i, = ME2 [{E #9555 47] 47 o & phytosterol ©] 3}
vl A8 _gtigmastenol CooHseO 2 #ESE w313 vl 9l o),

2R Tl kA kel BB FHkE FHR A& steroids O Ml SEEVT 23] o7
Fol whal A, ASD-stigmastenol = HEFEF kil Mol wislA ol welel HWENEHRS sht
23, £ 50 #EBRE AAS F2 9= mass spectrometrical analysisol 23t F#E
AAste] Azg mAEE WA =,

LGS #'H CooHsoO o IR spectrum - 3380, 1050cm™'(-OH), 2820, 1460, 1380cm™(-CHy)
1630, 800—840cm !(trisubstituted double bond)¢] ®ikE Vel éﬁﬁiﬁﬁ spectrum pattern
<+ Ayl phytosterol + Mfistgl o], B EA & pyridine-Ac0 9 kel w2} £H3 m.p.
102—105°9] acetate Ca;Hz:0, 9] IR spectrum & 1730, 1260, 1050cm“1(——C—O, acetate) 2] &
Wik s BEd el 2 spectrum pattern =3t 2k phytosterol acetate & o}F FAFsL9l ok
(Fig.1. 2).

1
1

wave number CM? wave number CM-?

Fig. 1—IR spectrum of CyoHz0 Fig. 2—IR spectrum of C3Hs0,

3 K WE Y acetate FFiEHE Y iko] ulEl silica gel TLC ofl A B BEELS VElfo] &
A} B !@g ZE9ko}, 2 gas liquid chromatography® o] ZA oA 4 {89 peaks 7} tJelito w
E AL 7FY sterol : BEWY L Aok (Fig. 3).
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Fig. 3—Gas chromatograms of the authentics(A),
CaoHz00 (B), CaiH50:(C)
ole] B E-A2] NMR(z) 9.35, 9.25, 9.23, 9.20, 9.18, 9.10, 9.00, 8.90(-CH,), 6.38,
6.40(>CH—OH), 4. 65(>C=CH) o] i acetate @] NMR(r)e 9.35, 9.25, 9.23,19.10, 9.00
O
Il
(-CHy), 6.00(triplet), 5.5(broad), 8.00(—0—C—CHy), 4.65(>=CH)& #%EI < At
(Fig. 4,5).
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¥ig. 4—NMR spectrum of CooHsO Fig. 5—NMR spectrum of CyHg0»

=g mass spectrum &% S-B] [S-sitosterol, campesterol, brassicasterol ¥ cholesterol 2|
molecular peak o] 3] 3-8l M*, 414, 400, 398 ¥ 386 4 M= 5. mass spectrometrical
analysis 50l 918t HEHHTS HAES vl m/e 273(M-side chaim), 255(M-side chain-water),
231(M—side chain(ring D fragment)], 213(231—water) 5ol ©]3}4 g phytosterol %
stigmastane skeleton® & 2t sterol o] FE% & SIS E m/e 414, 306, 381, 303 5ol¢
Cw, A°$] B-sitosterol, m/e 400, 385, 382, 367 52| Ca, A°S] campesterol, m/e 398, 383,
380, 365 G2 Cuw, A™P ] brassicaterol'® S m/e 386, 371, 368, 353 %2 Cu A9
cholesterol ©] molecular ion @} fragments & 2347, ##e3lsl cH(Fig. 6).

ol o] HEES/r 42l spectra @] pattern I #EEE o]z ST HEBSHoE CuH0 o 4F
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Fig. 6—Mass spectrum of CyHszO

& %z B B2 B-sitosterol, campesterol, brassicsterol, cholesterol ¢] 4 9] R4 <
73]

® =

1) #E WE—T = Caragana chamlagu Lamarck = 19754 108 T4 B ZME &
Stell Al A st gEA A Feiuks iR, HKR 3 AL fmslg o

2) # 3%—IR: Beckman IR-18A(KBr). GLC: Varian 1800, Column FFAP, N, 300°
HFID. NMR: JEOL 100 MHz, CDCI;. Mass: Finigan 1015, 170°, 250zA.

1. Tt FEt—BIEFER tkg S MeOH 712 & A 3@ KESFS] n#, Hht
T S okl BEETAA BE A3 BEE T RHeY AgA drA25 A9t
°] MeOH o}7]=% 10% alchol : KOH £ o2 5A 7 @tAAA T@bhs ELO 2 3
e ELOFS BE BlT ohE 8K KCOs 2 Bk, BiEstach olo] E#f%S alumina
neutral o] BEA A MeOH & Fhiiste] Ekike 2 Road &, #mstd 97 kES 2
s EEo] Al Hlisteh ol A& Wt MeOH 2 73] Ff5&Hsle] Liebermanm-
Burchard Kl E3#E:Ql m.p. 115—117°9] & $HR #58 < 1.3g¢ 9tk 2 5429 mass

MATERIAL (coarse powder)
extracted with MeOH

MeOH Extract
saponified with 10% KOH in EtOH,
extracted with Et,O

l |
Saponified Layer Nonsaponified Layer (Et,0)

washed with water

l |
Water Layer Et;,0 Layer

dehydrated with K,CO4
anhydrous, and concentrated on
warm water bath,

absorbed in alumina

neutral, extracted

with MeOH
CRUDE CRYSTAL

Scheme 1—Extraction and isolation of non-saponified substance (sterol).
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spectrum o 9} &+ /3 5 (M) & 414 o] o},
Anal. caled. for CyoHs;0 : C, 84.05: H, 12.07. Found : C, 82.53; H, 12.34.
IR »RBTem-1) 1 3380, 1050(-OH), 2820, 1460, 1380(-CHy), 1630, 800—840
(trisubstituted double bond)
NMR(z) 9.35, 9.25, 9.23, 6.20, 9.18, 9.10, 9.00, 8 90(-CHy), 6.38. 6.40
(>CH-CH), 4.65 (>C=CH)

2. MR 9] sterol % sl 9t 4ol whel Liebermann-Burchard,
Tschuaaeff«] T NHES AAB vy, 5 Bkl mil sterol o HAEE B4pstel o] Tortelli-
Jaffe -2 ko 2 ey, & sterol = A8 sterol o] {ifEdtA] E8E 4 4 Slvh

3. Acetate HHMo| 4K —F sterol 100mg < pyridine 2ml, acetic anhydride 2ml & acetyl
1eshe] dmt MRS oF 105mg & o] EtOH o} A FfE&HSe] m.p. 102—105°8] M §f
SRS 99k, mass spectum o] & 3F S EN(MT) & 4560] of,

Anal. caled. for Cs; H;0,: C,81.57; H,11.40. Found : C, 80.89; H,11.51
IR »EBT (emty s 1730, 1260, 1050(>C=0)
NMR(z); 9.35, 9.25, 9.23, 9.20, 9.18, 9.10, 9,00, 8 90(-CHy),

0

il
6. 00(triplet), 5.50(broad), 8.00(—0—C—CHs;) 4.65(>C=CH)

z B

PIEREIES MeOH 97 ~o A B f#Ee) et 180 i#Fez 92 Liebermann-
Burcchard, Tschugaeff [ZFE BE#E<Ql m.p. 115—117°9] &\ #Hk #53 mop. 102—105°9)
acetate 9] FHELEE] I TRE T CooHz0, CyHzOooll 3f v o,

gas liquid chromatography & HISE3 vl 4 {f9] peaks & BWEI 5= gl o]o] # =0
A phytosterol 8] F#rel vro] {HMF 5L 9 mass spectrometrical analysis 58 BA, m/elr
OV, WETs TR

ol o] WEHHSIOL BEA M) AR vl io] mup. 115-117°9) MEEHRAGE 2 2 acetate
i sterol mixture 91 & TR = ol ow, BESITS @R RiRs ol 2k

1) mass spectrum o] A} m/e 273(M—side chain), 255(M—side chain—water), 231[M—side
chain(ring D fragment)], 213(231—water) 5ol 2]8]4 i sterol mixture = JS#1F1 phytos-
terol Z stigmastane ‘%S ZtE sterols 1% o <=7} ATk, b4 m/e 414 (molecular ion)
396, 381, 303 =2 S-sitosterol(Css, A®), m/e 400(molecular ion), 385, 382, 367 52| cam-
pesterol (Cas, A% m/e 398(molecular ion) 383, 380, 365 -5-2] brassicasterol(Coy, A5
m/e 386(molecular ion), 371, 368, 353 5 cholesterol(Cy, A®)E pHisle] W, sl
t}(Table I).

2) gas liquid chromatography &4l 9loj A 4 {H2] peaks 7} rleluto = 2 50 B-sitosterol,
campesterol 3 cholesterol T} ko] &=A G} ]— o1 retention time ©] cholesterol 9. 30 min. cam-
pesterol 12. 05min. S-sitosterol 14.23 min. = 3 A A8ty 2+2F F—HHE HEE 9o

Vol. 22, No. 4, 1978



224

o

EEREEL

brassicasterol - pijio) €lo] [-ii&F nl¢} 7te] mass spectrometrical analysis & [t oh,

Table I—Sterols from Caragana chamlagu and its characteristic ions.

Sterols Chemical Chemical for- | Retention Characteristic ions of mass
* structure mula(mol. wt.) | time(min. ) spectrum(m/e)
cholesterol CorHy60O 9. 30 386 371 368 353 273 255 229 213
ﬁ -
brassicasterol ) ¢ CogHys0 398 383 380 365 355 337 273 255 229 213
(398.6)
HO
campesterol [ CagHygO 12.05 400 385 382 367 273 255 229 213
(400. 6)
HO X
; <
[i-sitosterol CaoHs500 14. 23 414 399 396 381 273 255 229 213
(414. 4)
w @
Wi Caragana chamlagu Lamarck o] felA]  m.p. 115—-117°9] & ik Fi5&
CogHs0 2 m.p. 102—105°2] acetate C5Hz0: %5 & gt o] &4 E& Liebermann-Burchard,
Tochugaelf [l Bykolit Tortelli-affe RS Fatkoleh, = IR v por(em™)e 27

3380, 1050(-OH), 2820, 1460, 1380 (-CHj), 1630, 800—840(trisubstitutied double bond)

o} 1730, 1260, 1050(>C=0) Bic# S vhepio], 9uk phytosterol & spectrum 3} FAH 5. 2

HyIEALERY Pdks) thin layer chromatography <} FHE gol B B4 7 acetate = phytosterol

e S Bastedsh, |$7] ol EZ9] NMR(z)& #2+ 9.35, 9.25, 9.23, 9.20, 9.18, 9.10,

9.00, 8.90(-CH;), 6.38, 6.40 (>CH—OH), 4.65 (>C—Cf_i) 9} 9.35, 9.25, 9.23, 9.20, 9.18,
0]

9.10, 9.00, 8.90(-CHs). 6.00(triple}), 5.5(>CH-O-Ac, broad), 8.00 (—O—-él——CHg) 4.65
(>C=CH) 24 IR 9] 1630, 800—480 3 NMR 4.65¢] o] A ATfafife BME = AR
=

9. ¥ 23} el gas chromatography 7oA retention time ¢] <X 3}e] cholesterol,
campesterol, f-sitosterol 8] ##7E% [ 3HE o1}, Thab brassicasterol & mass fragments 2. 7%
314

3. mass spectrometrical analysise] 4 m/e 273, 255, 231, 213 e B EHe| fam
phytosterol % stigmastane H#] LGWY & &3] F3 gas liquid chromatography o4 #l
723} 4{f9) peaks = M* 414, 400, 398, 386 o.=A] 7tz f- -sitosterol, campesterol, brassica-
sterol, cholesterol 2 3%, M3ty ch

whaba] SRS steroid A € m.p 115—117°¢] & $hik #idh CoeHsO =

J. Pharm. Soc. Korea
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phytosterol 8] (1M =A] B-sitosterol, campesterol, brassicasterol 2 cholesterol & RS 7t
ol 3. 2 acetate CyHs0, =8 B4l & 2elslgrh

g, REEER kot A gRE 2 e FEEEe o S 9] L BEEY, BEPRERN) BREAN
B, 2 HEMS 248 Ho] [ Caraganae Radix] o2 @7 [RGl B 4582
SR B, #vehe whelth

BT el QlolA BUES BT S obrA ool HifEg §isRd FAlE: =Y #ERe 2R
2] Minnesota &85 J. Staba w4 % Hiroshima %& O. Tanaka mfo]AlE ZA & #MEE H 3t}
B BN EEE ATee FA hikBR BES AR SRR EHENRRE of & ol A
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