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Effects of Ginseng Alkaloidal Fraction on Lipid Metabolism

Yong So Kwon, M.D. and Jin Sup Oh, M.D.

Department of Pharmacology, College of Medicine, Seoul National University,

Seoul, Korea

Alkaloidal fraction, a principle of ginseng extract was administered to rats orally in the amount of

2.5 mg per day per 100 gm body weight continuously for eight weeks to assess the lipid content of

the serum and liver tissue.

The findings can be summarized as follows:

1. Total cholestero!l contents of serum and liver tissue were found to decrease with the administrat-

ion of ginseng alkaloidal fraction.

2. Phospholipid contents increased in the serum and decreased in the liver tissue with the administ-

ration of ginseng alkaloidal fraction.

3. Triglyceride contents of the serum as well as liver tissue increased with the administration of gi-

nseng alkaloidal fraction during the first 4 weeks but decreased in the second 4 weeks to reach a level

below that of the pre-experimental period.
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cholesterol & #jffyoll $#8i3}d = [ME A total cholesterol
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£AhE RUSIA ARE EOE ARG essen-
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BB 83 3] total cholesterol 3} triglyceride 4 &el =]
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= B AEEANA BT et AZRSH &E
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el v & PEL RPIA o] BHE RED Aotk
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Ee] #% w23 453 AZE alkaloid HEgol #ate
E oobA W el §lo 4T TELES HEte E
FG.01 Wookose] fkabdl AhiHiMd  alkaloidal
fraction -& 48] tumor cell ¥ ZEF =4 Mmooz
fpfsta gles DNA£&/K Y BEASKE ZA
mElskelT St ek, BIFS-e AZE alkaloidal fraction
o] choline fEH-E s+ 3bd MERTIEA dokzx
gt =3 Woo'®42 A%  alkaloidal fraction of =
27 2188 HEel Atz sl RESEE 3{EY 4
Bel =tz sigiet. 28l BHE®E AZfe alkalo-
idal fraction o]2}z FBRES £ PEel miEEY EHE

gt shgeh ZHE AZolAl 5#ER alkaloidal fra-
ction o] JRENRH v+ HES BRI BHHER
A4 mwEy % FARR AMIRERGS AR B
B WERA S T BEE A6 Kol s
= wpoloh,

BB % BREE

1) EEREI - 47 100~120g 9 B F.(Splague Dow-
ely) & HH3lg 2 HEFTo] IM¥ total cholesterol 45
£ WES HEHEYEE R ARE BBt B

14 B A#EEEERge R FHET o Bl FH
9+
Standard diet
Wheat germ 40 kg
Dried skin milk 10kg
Fish meal 17 kg
Bone meal 1kg
Rice bran 40 kg
Soybean meal 30 kg
Wheat grits 60 kg
Todized salt 1kg
Nopcosol* l1kg

* Vitamine mixture

Tk BEBiins

A% HER

B#f : A3 alkaloidal fraction #¢Higto 24 AZE alk-
aloidal fraction&| 1 B #SE 100g% 2.5mg¥ [LEFE=2
8 i8R tubing feeding A A v},

I A RS EEND, BN 4380, BB 88H,
3] E3te] 4E 107te]4  decapitation 3}¢] M3}
= RS ool HERl AL

Rz mEL SHAA 485 KBS w28 MK
4 BWEAZ T 3,000rpm 22 SipHsle] MBS A
ook

2) A3 alkaloial fraction @] #E#E : AZEY 5%
ethanol crude extract 1kg S 5%HCl = stz 2
HEE ether o} BHsle] RESIS FEshA ether F3l
Kifo= Sdch. 2 HHd KAFE ammoniakz
alkali 5.0 2 @eH4 chloroform © 2 #1551 v}, chlo-
roform & FERAEY extract & ThA) 3] AA kR
o) Ao BES FiEshe] ¥EIsE chloroform extract &
alkaloidal fraction © 2 &tglvh. (crude extract lkgoll
A % 0.85g 9 vield 7+ gleh)

3 mFA tota# cholesterol B3k : Zack et al 49
o] &3+ v} Bl methanol : acetone=50": 50 & BEEK
9 10ml & 25ml volumetric flask of] & 7] 3 & 7] ol

+ ZHoR B4tk
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Sample
(1) percolate with 75% ethanol, at
78°C, 24hrs, 3 times
(2) filtration

Ethanol extract solution Reiidue
levaporate to dry

Extract

(1) percolate with 5% HCl

(2) shake with ether

i
Ether layer
(1) alkalify with ammonia
l (2) shake with chloroform

Water layer

Chloroform layer Water layer

evaporate to dry
Extract

0¥ 1.0ml S jnste] 58314 iE¥3ke] hot water bath
ol A Aol hEkel o) Sl ARl fnEhgel. olw A
e A9 RET # ZEAX HIHAT LR R
LS st 25mi7bA] A ¢th-& Whatman No. 41—
HEfes pemskel olwl o] Z&3Ee pilsl st
funnel $] & watch glass 2 g} o] {EF 1.0mlE
30. Oml 3RERE| 7] hot water bath el A solvent
b s=%El Bk FEEEA AT o] Fiel 3.0ml
3] glacial acetic acid & fnsliL #9 30 ¥ hot water bath
Sl A fniEgtel, o4 standard tube 24 & working sta-
ndard 78%  (cholesterol 0.1 mg/ml glacial acetic acid)
1.0ml ¢} glacial acetic acid 2.0mlE ¥{Hsls blank
tube 24 = glacial acetic acid 2} 3.0ml Mtdte] #fHI
o}, o] 2 SERADo] color reagent(FeCl; in glacial acetic
acid) 2.0m! & stz & BAAA & FEAA 20
S HEBEE 560mudl A HLERER

4) Mm% phospholipid %=k : Connerty et al #5°
A ekl EEstgleh Bl M 0.2mlE MMLEl &
A3 A7 Bsl & £Bs 5% TCAHK 5.0
ml S fushar 2,000 r.p.m.ol A 20 5 EOWESH] L
BRE A9z A BES 8AA KFs LR
Px3esr ©ho WL (conc. H,80, 50 ml, perchloric acid
75% 95ml, dist. water 25 ml{E&¥) 1 0mlsgl zHe
2 ¢ 2/8% pnsled sand bath kel A ¥Rel EWISHA
D 7AR B A RS 145HUR
o dist. water 1.0 ml & st wHA 30 R sand bath
el A EEaeh, ZRAR BRI 2R 50% so-
dium acetate 78 1. 0 ml & jnstz dist. water = 10, 0 ml
mark 717 22}, v}e 2,5% ammonium molybdate o}
Elon reagent 1.0ml (Elon 2.4g in 2% sod. bisulfite

solution) & fnstel & BAELHE 156 5H ZRAA KE
#% 700mp ol A HBESERTE o+ blank tube 2=
dist. water o] [-Z%F A3l 0.5ml 8] 10%TCAEES
fuske] #f#E3lm standard tube & working standard
solution(0. 5 mg/ml) 1.0ml¢} FHfb: ELsE FHikel
kel EESHY o

5) M5 triglyceride FlFEi% : von Handel et al #:°0
ol fksted giEst vk, B MM total cholesterol {I7E
el D L.0mlE 30.0mlH HEEE 713
solvent & 2&r3] 7KEEA171v}+& blank tube ¢} standard
tube (0.5mg olive oil in chloroform) 1.0ml & X3t
AL & tube & 65°C water bath o] 4 0.4 N. KOH in
ethanol & saponification 8+ v}-& 7R HEIA7] 5
376} 0.2N. H;80, 1.0mlE frgked FAfuazl o5
boiling water bath o] 4| alcohol 438 5E&3) ZHEA A
th, ©}-2 0.25M sod. periodate solution 0, 04 ml & #ns}
o 10 58 BabA 71 4] 0. 25M sod. arsenite 0. 04ml
& fmdled sod. periodate & {FR-& kAl vt ool
%3S chromotropic acid reagent (chromotropic
acid in 60% H,S0,) 5.0miE Jnslel 105°Col A 45
AT InEEts] o)l RZeipel EEH A ¥EE RO
ook gtel.  pREME Ell A BAAIL 540 mpu ol A
W EE

6) FESA & ERSREE BN BERS
. PBragdon et al 3156 {3l fhstd el A FRER
4 0.9% NeClEHio= 2 Folishe $74¢ kAol
A K& Fo5sl B ohe 1.0g & torsion balance
2 FFE3ElY Elvehiem homogenizer 2. menthol : chlorof-
orm=1 : 2 1B&¥ 10. 0ml 2} o] #5 30 #fH homogenize
5te] hot water bath el A ¥ 1 7 itz 28
4 L EAWeR 40.0ml 2 gv), ol AL RSt #
¥ 2,0ml& 2@ 30.0mlH FEE ) 1. 0 ml £ phos-
pholipid = ML %713 solvent & 58&3| hot
water batholl 4 ZEFAZvh 2 ohgel ZIRERGY
HEke MR BEks 22 He® sy E
I 9ol A= mg%ol ol ot FF gl A = mg/g.w.w.
= FrEsiech

1. Iron stock selution FeCls6H.O (Merck 1)
2. Glacial acetic acid (Merck #1)
3. Sulfuric acid (Baker %)
4., Chloreform (Merck #1)
5. Digestion mixture

Sulfuric acid (Baker #1)

Perchloric acid (Merck %4)
6. 2.5% Ammonium molybdate (Merck %1

7. Elon 78 (f-methyl-aminophenol sulfate) (Merck 1)
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8. 5% Trichloracetic acid (Merck %4
9. 5% Sod. acetate (Merck #4)
10. Phosphorous standard 4 ug/ml
11. Silicic acid (Merck #4)
12. Alkoholic KOH (0.4 N)
13. Sodium periodate (0. 05 M) (Merk #1)
14. Sed. arsenite (0.5M) (Merck 1)
15. Chromotropic acid (Merck 1)
16. Standard triglyceride (olive oil) (Merck #1)

BEE K&

1) MF & FFéa#A total cholesterol &8 @ fiER
total cholesterol € &6 glo] A= % 1, 14 B2}
2} 7ro) EEyHije] 128.316.5mg%el & A o] alkaloidal
fraction ¥¢§it% 28 4 Bl = 117.2+2. 9 mg% 2 K TEH
I % 8o = 109.31+4. 6 mg% =4 EEHiE 515
%9 WAEHEE ol Yl

3 R total cholesterol 48] ol A& % 4,
49 A Bi=vhel o] EEEHIA 10. 830, 75 mg/g. w.
w.o] & Zo| HEBHE B4l e 9.7110.41 mg/gw.w.
2A ERiTac 5 10%9 BARE 2oz dgow
# 83 dolAE 8.791+0.38mg/gw.w.BAH H43AE
o Halte] R 9 10%9 RS Ry BT
aled = #5 20%9 BAERE Jeplz gl

Table 1. Total cholesterol contents of serum of rats
undergoing administration of ginseng alkalo-

idal fraction during 8 weeks

I Datel  control 4 Weeks 8 Weeks
Animal Mo ™% | me% | med

1 143.2 115.3 108. 2

2 129.0 119.3 110.0

3 126.3 110.0 103.0

4 129.0 120.0 102.6

5 120.5 119.0 115.0

6 121.6 116.5 115.0

7 125.0 17.0 116.5

8 136.4 115.5 110.5

9 125.0 120.0 107.0

10 126.5 119.5 106.0

Mean+S.D. [128.346.5 \117. 242.9 [109.344.6

P Value [ P<(0.001 | P<0.001

2) mi#HF ¥ FHB#&M phospholipid &8 : mHA ph-
ospholipid & &ell SlelA& 3£ 2, B 2404 2E whe)
o]  EBETAl 117.11+12.5mg%olE o] alkaloidal
fration & HHAE 4 4 Bl & 125.813.3mg% A &
Batact Einstgl o] 8 M & 131.5+15.4mg% =

‘mg %
140

130

1204

110+

1004

T
1

4w. 8w

Fig. 1. Total cholesterol contents of serum.

Table 2. Phospholipid content of serum of rats und-
ergoing administration of ginseng alkaloidal
fraction during 8§ weeks

w Control 4 Weeks Weeks 8
Animal No. mg% mg% mg%
1 126.6 128.4 146.0
2 126. 6 119.0 147.5
3 103.0 128. 4 115. 5.
4 126.6 125.0 103.6
5 123.6 120.5 154.5
6 126.6 125.0 132. 0
7 114.0 129.0 135.7
8 96. 0 127.5 115.0- .
9 98.7 128.5 127.5
10 130.0 127.5 138.5
Mean+S.D. |117.1+12.5 (125.8+3.3 |131. 5115.4
P Value P<0.052 | P<0.052

A 10%S EinES volx §lglvh, total cholesterol
82 Wl Hstel phospholipid &2 #inslx gl

g T8RS phospholipid &8l glel A& % 5, [E
5614 i ukeh o] EENl 72.6X1.6 mg/g w.w-
o] & Ao] alkaloidal fraction & FEARH 4B =
64.012. 2mg/g.w.w. 24 FEWA 3t # 10%Y
BOBLE Rolx dgor 8384 67.812 8mg/g:
wow. 2A F4EES € £ZRY BAEA J&E w
kel B FFAA#RA phospholipid H&d elAE 54
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Fig. 2.
el WAE Aol 8BS FE=l L A&E 2k
3) m#F X FHEMA triglyceride §8 : MK trigl
yeeride &8 glolA = # 3, @ 34 2 v}k 7
o] EEpRiel &= 117. 044, 6 mg %o} & #l o] alkaloidal fra-
ction & #EAIHE £ 4 Hol & 129.2416.5mg%2A ¥
10%) #nzsd uglen % 83l = 103.1+9. 9mg%
A EBEE Hete B 10%, 45458 ke B
20%9 WABRE Rol dgvh

Phospholipid contents of serum.

Table 3. Triglyceride contents of serum of rats und-
ergoing admistration of ginseng alkaloidal

fraction during 8 weeks

w Control \ 4 weeks 8 weeks

Animal No. mg% mg% mg%
1 119.8 153.8 101.0
2 126. 6 137.0 99.3
3 118. 4 112.5 122.5
4 117.6 100. ¢ 122.5
5 111.0 132.5 93.0
6 108.8 132.0 9.5
7 115.0 140.0 99.0
8 116.5 150.0 93.5
9 117.5 125.0 10L.5
10 119.5 110.0 100.0

Mean=-S.D. 5117.04;4.6 ]129. 2416. 5\ 103.1+9.9
P Value \

\ P <0. 052 \ P <0. 007

gk FFARA triglyceride &8l ol AE FE 6, E

mg %
140

130+
1207

1107

100

P

[ . .

4 W. 8 W.
Fig. 8. Triglyceride contents of serum.
Table 4, Total cholesterol contents of liver tissue of

rats undergoing administration of ginseng
alkaloial fraction during 8§ weeks

T Datel  control 4 Weeks 8 Weeks
Animal No. mg/g mg/g mg/g

1 11. 09 10. 40 8.82

2 10. 00 10. 40 8.90

3 9.27 9.50 8.08

4 11.45 9,50 9. 06

5 11. 09 9.30 9. 00

6 9. 64 9. 30 9.05

7 12.18 9. 65 8.16

8 11. 45 10. 00 8. 50

9 11.09 9. 80 9.15

10 11.09 9.25 9.20
Mean—+S.D. t 10. 834-0. 751 9.71£0. 41;8. 794-0. 38
P Vale | | P<0.003| P<0.001

6ol A nx ulel 7ol ERETION £ 4. 2210, 61mg/g. w.w.
ol & Aol Btk # 43 8.6740.9Img/gw.w. 2
A-EHY R 9 100%8 BhEs: oy dgov &'
Eptt 58 Mol : 3.93L0. 11 mg/gww. 24 458
ke #9 120%8 BARE 29 o EEE Ero=
Bt EHAE 29k

—pgo. 2 mEER ol Au FHEMEAA oA
total cholesterol = Wik 2 = 93 triglyceride off L
AL H4EARAE —B Binsld oot & 4 ED e
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Fig. 4. Total cholesterol contents of liver tissue.
Table 5. Phospholipid contents of liver tissue of rats
undergoing administration of ginseng alka-
loidal fraction during 8 weeks
\\\\\Date Control 4 Weeks Weeks
Animal No. >~ mg&/8 mg/g 8 mg/g
1 70.3 62.7 69.7
2 72.5 69. 2 66.7
3 73.6 63.8 70.8
4 4.7 61.6 70.8
5 71.4 63.8 60.7
6 73.6 62.6 67.5
7 73.6 63.5 68.2
8 73.6 62.5 66.0
9 69.3 63.6 68.7
10 73.6 67.4 69.0
Mean+S.D. |72.6+1.6 | 64.042.2 |67.842.8
P Vale | P<0.001 | P<0.001

< WA= HFE 1gen phospholipidel] ¢loj A&
IEARG AL F8HE7A #Hikz #@migdz FaER
AAE B Y-S 2ok

ZE =

M W FF#EMA total cholesterol & : 3 1, 1
ol A Huke) o] MR total cholesterol &8 ¢
) A= EEATTO] 128.346.5meg% o] & Ao] # 4 ol =
117.24:2. 9 mg% %5 8 el = 109, 31-4. 6 mg% = Wik =
HAse wix el = EERRTRCE 8 15%8) BAESE B
dom A ddAE &4, B4l 2iuiel
7bo] EHRIN 10.8310. 75 mg/g. w.w.o] & Aol H 4@
ol 9.7110. 41 mg/g. w.w. %5 8 38sl &= 8. 79+0. 38 mg/
gww. 24 48 B 10T 2 BE EE
WAetel 8 EA = ¥ 20%9 BoEE v miF
3 total cholesterol 4 E-& ETA 7+ EHE2E d
A7t dovt FhaEktor ERHAL BREA VS

mg/g, w. w.
80

70+

60-

AN\
A)Y

I 1

4w 8w

Fig. 5. Phospholipid contentsof liver tissue.

Table 6. Triglyceride contents of liver tissue of rats
undergoing administration of ginseng alka-

loidal fraction during 8 weeks

Date Control 4 Weeks Weeks

Animal No. mg/g mg/g 8 mg/g

1 4,05 9.70 3.84

2 4.83 9.74 3.35

3 3.70 7.78 3.35

4 4.90 9.74 4,47

5 3.98 7.48 4.00

6 3.63 8.56 4.26

7 4.97 7.26 4.35

8 3.34 8.20 3.78

9 5.05 9.27 3.96

10 3.77 8. 96 4.00
Mean-S.D. | 4,2240.61 | 8.67+0.91 | 3.934-0.11
P Value \ P<0.001 | P<0.141
72L& Bl QAAE S Bl Bl Ao

24 Duncan et al?®-2 plant sterol #§3] S-sitosterol ¢]
BBel A cholesterol RIS fh2ETF o 24 B4 cholest-
erol 8¢ EFAASS shgeh, a8z £ K%
o] 9le] niacinamide 2 ¥yEi3}u} MmFER total cholesterol

B3 ETA73 FF#E#EA cholesterol biosynthesis %
el els stz goh. HAh cellulose® pectin®®2£x%
RN 2 FFEBEA total cholesterol 8-S ETA 2w
A FEDE wiEel v v EE HNERAA 03
A 8 IF#ESEA total cholesterol 4 &% K TA 7l vl &
I gl 28V o] B frihol vt |y} 84 cholesterol
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Fig. 6. Triglyceride contents of liver tissue.

BEE KTA7 56 dede 2 o) <#x 9z

FAE R el ey ABE #Ested MmN
total cholesterol 4 &o} 1_E§ = = $slel = R A
% 33) T 34) @35)% ] H4 5\:_{_ }\%%ﬁ}ﬁ{i‘

B Rl #ELste Jl']l(r‘P‘J 2 T4 A total cholesterol
SES ETA T %/\%*}’}%
& BEG KEANA B ER total cholesterol &
BE ETA2E AL MEhel 2 BHIREE cholesterol If;

5ol T cholesterol

B st BIRE L] BEdE AL %)
sk slebm ek ol e el AT oln g4

off S vkl Held = ol HERA QI —Fhel
A ABhe cellulose Bisrel ket Aol shex A%
Hhe] REFMR T KT Aol el ER mE 4, K0
of ke AZe] A 9k saponin % {LEHe E

olztis Stgvh b A%l =
tial oil, fatty acid, saponin #}of] alkaloidal fraction o]
eha HEES = WHEe) aFSY dLom KEHG A
alkaloidal fraction o] 2}3. FLFES &= p4e BEEL B
5he] total cholesterol B &% KTA 7 &l MED BB
7t o el T HhEel 994 2yt WK
ol ey AZEST alkaloidal fraction o] $isle] &= of
A Fiksl wPES) A 4 TEE B Aow o
HAIL el Fifel Woo et al*®x alkaloidal fraction
ol 2hiL FEH & HHol tumor cell 8] HEHL Ha #)
tH'S‘l’J"L £l cell99] DNA&HEY ETY BEASK

+ WHRELE sk {:EE S EX dot BERE Y
T PAREEE oM 9 Ao 93 gk 2kl B
A9 Bigss, @E“S"; ANERSrY) alkaloidal fraction
ol 2~37kA HpHel ERFo R Ha Yok bt
Hrf —#f+= choline 4ol et s vl w3 Woo et
al' % 2{89] Kol Qe AL st Yot 2 #
el Slel At 1A B8 HEC Bl s SR w g
th 23t EEE S #Rel AT Aol alkaloi-
dal fraction el & S9¢) gvtzm FESL ot %
3 PGy, BEE Wil B 415 B Bkl ok 2

EiiEte} essen-

)ﬂﬂi?}

!

ol 44k Ehhell A= EEaFM b §lo) cholesterl
FEE ETAZ A& 23
M 2 HF#EA phospholipid 8 : % 2, [ 2, #
5, B 5e14 i ubel zbe]  MiEPY phospholipid &8
,AOML SRl 117, 1112, 5mg %ol & A o] gg 4
B et & 8 o= 131.54+15. 4 mg % 2 A Wik
751- cholesterol & &2 WAl fhsted # 10%#Ins 9,1 g
Boivh gl FFAEA ol e HERT 72,6+
Aol 4 BLE 5 10% WA
R 2 8 W7hA o] 23 3l 9l v}.phospholipid = FF#HER
e SRS 2 ZEE st glom i A
triglyceride 8] EjE-S el sl miEfue] phospholi-
pid 7} i@bnﬂb Aoz ¢a geh T ket AZ
WES KRAA FBEEREI] AR phospholipid 4
Be ZWsta gem miER phospholipid &8-2 #im
Hobar skgdok. o) Bh 232 alkaloidal fraction o] %
3 Bl A FEskRa A #5 10%9 B7k Qe
= miEAY deA v § 10%9 #Eing 2k
T BB ksl AZE alkaloidal fraction o)
+ choline 4ol 9lvhz s+4vh o] choline-& B
,%‘E”Ww # phospholipid & &5s-ev BEHIEHRT A
| BE R BB B AT B0 99
k3 Wl gl
msA 9 A triglyceride 58 @ 3% 3, B 3, #
6 & 614 HI ule}l ol miER triglyceride 4 ol
et A= BB 117. 034, 6 mg% o] & A o] 5 4 38
= Hhnetgd ok 55 8 i = vhA) Hidske] 103.119.9
mg%E A 5 10%8] BYEE Rela dglvh
WAl A = EHEIe 4. 2240. 61 mg/g. w.w. o] & A el
HEAE 4 & 8.6710. 9l mg/g.w.w. 24 8 100%
o @yt gl et 58 = Al WAt 3,93+
0.11 mg/g.w.w. 2 HEUEN Hitq = Bt EHE
£ vy e T (ke AR E B
1’ R A MiER triglyceride & &3 cholesterol 48
Zro] JE 3 M phospholipid &&e] Hinshs
/‘1 MR triglyceride & &o] ETHoha el %%
% EHol 9lo] 4% alkaloidal fraction & #EAElE 4]
548 = nERV FFERR el A v triglyceride
gl Wing & BEsg oy £ e W
& mykh ol B Rl fkebd Fitpell BrAfRES ﬁ"ﬂ%‘
A7l R triglyceide & 80] Zigsta glot &
£o) kgl ol & Byl vlE RUE —EEY A
Z-E Ik} triglyceride H8 1BINE HESHA I
T AoHe AL B®ET Yo /\iﬁ”ﬁ‘zlﬁqﬂ alkaloidal
fraction o] triglyceride ¢} #ing MEHElE Aol o
7b B

1.6 mg/g. w.w.0] &

O



3 —HER - R 1 AF Alkaloidal Fraction o] JREMSN] vl & pE—

# E]

BEl el A AZK4r4l alkaloidal fraction € 1 H
2 1002 % 2.5mg 4 8B RoEHEsld mER ¢
FEBR SIRERGY agbs BRsly e 2
2 MRe 49k

1D mEA 2 FFESA total cholesterol 282 A%
alkaloidal fraction f#El 24 ik B oh

2) Phospholipid 48-¢ AZE alkaloidal fraction F¥§i 2
A R AL wmsldr SR A B ag
=

3) Triglyceride 488 AZ alkaloidal fraction $tELZ
A mER R FEER 25 AL 4EMe BElde
vV 4 48R oA Bstd EERETEA Hete B’
PHAALEE 2yh

(Beoz Kgel Held mgBilishil REREYE 4T

A AL RSN BRAE BEAE REEHEY I £BHE

REERE YA EED #EE Rt vkl
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