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FERERLT GERT) BRI ZALBR 5 Z HT5E

ol it

EHREZAMNERBAERABBEEESAS
SR BESHH EEEE S R AR AME
PR o2& B OAE B RS B WL B E WUt &0 R
AL KBEHBHFETHEZERRALZ A, 1904 £
Peckolt f fy b % 2 % o ¥ 3 &y db 4% Leonurin, {8, F 44
R BB(24), 1926 g HT.Chujk P % K fd 7+ B & H b
S FH B WA (Akaloid), W M A B Y EH B bR
EmERHEEBREZ BETRAKEXE R ESR
& R OB, 1980 AR IBE EPRBFT K
BF 2 2 % 10,050 & & #.4% & & H, & Leonurin, 3 4
F X B OHON (CHO),, I & F W 0.5%, & 8 K 2,
fEXBERECERRDPAHEARLAHBRE R
MERNEFAHRIZIFT ZRER KB BEA
FEHDPI-_KAHALEEBFEERANAEE L AE
Hehm E B XA BFULUBRREEREXETFTERE
ZHEKWEEABFL2INHARFTFRX DB EY
BBk M OA BT OB B K SR B OB OB BB B §8(glucosides)
AR A A B EZTREE L A FAHFEREHN
RRERFZIANMSEAIAMEBFLZEAT IR
RAGE L ERBZHWALBRERZABRR



2 B S b e B 7 BT fE SRR B SR T

Wz fe B Az B RLCE R — 8 %.0T b R AR T
ZR KR ELR T B GRS E R B B
TS YL YE-EEEEE RS NN

gt FERE B AR -F 2 T REROH s

B e 4% W Y58 B B F} (Labiatae), $ 4 Leonurus
Sibiricus, L., 4% & T 4% ¥ f8 2 .8 — 4 4 3 &R F,
o A TRLE B A T OWREE BB Tk R w2,
ERPBE DD =S AN REM SR E YA
ook B ok WD B & R MR WoiE R B X & M,k
Bk E W RER A TR K E M MNE T A K
KMz RBRMEBEBBUBEIFENGER
% {5 W FREK M 4% B OE,L R R KA B R & K
kBN M T — TR S MRS S e,
B & 2.5-3mm. [ & 2om, 48 0 B B E 490,001 g,
BEMA O G2 TR BT B &% 528 8 —
BWAEAE B AW A BN NS FFEE B
W AR WA B B H 1 KK R T
B M, A S BLH R Ko |

RAARKE SBUBFIAARSEBSW
B EAFRAEEF R L B AL T &H £ 8
Z W AR R KL RS R AR B R
ARAZ2RABERAALEHERZE R DERE






&N EFGEET) R A BS LHR 3

& P B0 i« Alkaloidal Reagents) 7 fE JA.78 & A7 I% W
SRR BB R R T MLZEF R B A ML B g
BROMK WSR2 BB 2 WOE 08 R R OB R OR Z Y % E.

13 BB N T M EF R E R AR @,
B R R 23 B B ER OB b BT R
WK M B KA R AME K A M A8 K
WO G B E B W RN R B.R R E
O AR O P.E B W 4 N R MM 8 s
B RE A BE W OHLER R B BN & A K MO 3 R
SHTMALEEMASG FB L ER K Bk K
W BE B R H A B LK B P A MmN T
B R R M % 2L 0E B K oL W R OH B R Z,
BOE W B OF R BLE R TAMR A AR T
(12) ,

2,EBE KN TE RTRAA ME 2 K
H & B TR B B & 7 B 8 m R B BT & 3L &
MR KPR & A2,

3- A& & ‘W B & MR OK KA RRBR B2,

40 BDSR B L WK B UE LD AU

5.k 88 “EE # M B2, |

6. £ B B & &8 b S A8 L R,
ik & A a2,

Ve F EHHEKEERE (REWABE



4 B oF b S WF % B 40 B B R B SR T

B2 MR R, (R AR MR R RS bR
ol O BLUT (N M B 2B E® BAYAF T
& Bras),

S.E K& “BEF TR BEA RIS
F e HE A F KRB RCA 2 K BN KRE Bk BOJE
By M HF 45 3 . = B % % i 2 ¥ # & m.-H 5
M A B R, BB EBRRZE b ERRZ
HhaH FHEBTUERRBME RSB 7w S LM
FoH xR GE RoKE & e ol &R R B W AT,
oK E S PF B IR K R BR A& IF R = R & 2 S
10 S = il Y e S vl > W S W | N S S
e, B & i 5704,

9.8 BF T~ B R K BE G K OME, fe A HE SRR R SL
ok # B B2,

10 BY F 8 i K0 B 2 mUas),

G RREEFZ 0 R RBE 2 S B

L R T2 o0
WM LB MR SE R E A AR A
T RE TN LY L Rl R L E R LR
WA 2R T
WAH: BMEFHEEBXFH k2o, HBR
T OERERERE M Z 00U A R R



T (FR ) R 2 AR BT ]

ARB—-XEXEREASB W LK R 4w T:
FIRRM M) REER A (em) REEE X

2.5 0.0657 3.285
6.5 0,1032 . 5,160
9.5 0,1077 5.385
28.5 0,0987 4,935
31,5 0,0927 4,635
39,5 0.0857 : 4.285
63 0,1217 6,085
71 0.1277 6,385
80 0.1278 6.390

M EXBZHPDRIBISARREEZTERA F
80,00 Wi 3 M.H 9.5 4 I 39.5 s BELE MR 4.8 395
Ay WY 80 A IR WE W X 3 .80 A BF #,E B A B.H
OB 9.5 BRI R k2 E R KB ZE 9.5 4
wHEF S ZIHB KE P ERKERE mMA
— FH Ak EFKhkErREZERAES2PBE RMLH
3956 A B, — W HEE WX X KB KD EFE
Mk *BRABHEKURBEFRAF G KB E H
WA BN EGERBEOBETRAN& KB
B 5.385%., | L
@ A Kjeldabl 3:):
O RBE=224%4, 8 Z®&E=0.03 24,
& 8 = 1.61% E A B = 10.06%
OF B RN S R K RN R



6 1B 3F Wb R B % B AL BB 5 BF AT

ZHRERBRFEE N BEHREAER RO G M LK

R o T
REXRYE RER(RAD) KBERD») K%
1 2,2037 0.1650 7.48
2 2,0749 0.1568 7.55
GE S 7.52

(4) #1 7h:  FJ Soxblet’s 3 Jh 25.L1 B 1F v #. 3 & B
n F:
BB RIFEEAD) HE(R D) %

1 5 1,8335 37,37
2 5 1.8685 36,67
AR ) 37.02

(5) ¥ 8 HE:

Mk E =220 %2 ¥ HE E =0,0206 2% &
XOH M =1.89%
®) & K 1k #: 38,13%
II, A& aEsimm - 2 5 a R
ME: WP E 795K logm & 25,00 6 Bk £ ¢ #,
K5 EwEWBERWR BN L
(2) ¥ W5(95%): 1 Bk b 38 2 BR 2,7m 1 5,200 ce b 3
W EE Y IRFE A KBS A R R
R & B BF Z Soxhelet’s fif o+, % % W M. Z &1 8 B X
BMEHZEBMGEY Y HHE ST ERERZHER



EREFRET) R BB H 7

B eI E A I AL &R T
PEIK B i ER(2) R %

(1) 0.8866 4.01
(2) " 0.3190 3,23
(3) 0.1120 1.13
ey 0,1005 1.02
S Qi 1 14,39

S R AT L LR LR
B Sk 2 WK AR ILEE NS NE B G0 B R K b K R K
.3 KB K B K M B 8T B2 Bz
M W K R AH AR A RAE KBRS R R
WE ¥ B Wi Alkaloidal Reogents )47 £F Jil,2k o0 3,36 & &% A7
ok BE K ME AR B DR BE B A fo. Rt AR B A TR M
W R 2.

(B ZK: A W R R 2 22 B, I0 K 200 ce i 2,38 AL
TOR,H M A RGBT R OH X B W fR R ¥o. iR 1% R
fo e W K U8 zo3t WO SR MR B B WA M LR U
Bk &R OB M.k 6 I KN B B A — i
5 B B P W2 W), Fehling's v ¥ A = AL B 4 A K
oW d ok A A BT OBE OB K BN fF TEF R W A 2% 0
RS EL R

BRAR  RRwZER(S R %
1 0.5295 5.38




8 B or o S B 5E BE AL BR W JE R SR T

2 0.1392 1.42
3 00890 0.94
= x 3l 7.74

ABEREAXK=ZAPFHaEZHERESR
59.152¢ 1 k1L 55 &5 R, % o5 W BF hb W Bk T D
fedn— BB ZHADEHRS XE RS
EHRELBDBEARLEREA =B WHBXIENH
Yoorp 18 & A I OBRE KX OB W, 0 36 K ¥ R OR,
HEARARSTRERE M ST R

T BFR P 2 st M R > A e

L ez Tal-

B2 RO M+ B TR OB K5 B X 2
YA BK fE ¥ BB 7Y W9 ST 2 B K o H L. Maxwell (23) 19
B E M B BRI E M ER T b E S
UK E MR BER SRR K
BUHARA R BAERXREABEATFTFER LB 22—
J SR 3k (Suction), §E & K i @ A 0, %
N NI R ORI A

0, YEp e 5l

M W B A s0ce 2 M E MoK X B E B 1550 %

i A 20 IR OB OB 20%, M H 45 0.91708,7E 18,5% 5 A
H W & B 0.91996,



BT (BT ) R LB 2R ]

(2) 3 J JE(Refractive index): | % 3% K #f % #3(Abbe’s
Rofractometer)ii 2 % i 45 15.5% FF 1% #f % /& 4 1.4739.

(3) & JE (Viscosity): Jij 48 4% JC 4% [ & (Saybols
“Universal” 60c.c. 7z Viscocity) s Z,% ¥ B /B E &5 49°C
(104 F), jit T3 8% 1) 4% 113 Bb.R) & B 7K o e B & ¥ 1
B 30 Bhofk W 2 & B I8 37.66,

@ ¥ fR JE (Solubility):

LS %28 Mm VS RXBEBER

S K EXBEBRM PR BB
v WO B E1
_— LS ps  EAREFAW
frkei( Amyl Alechol) I 8. L H SRR
=%k (Chloroform ) V. 5.
Ki(Aceton)
=itk S, BAEE
A (35 F) V.8
72894 (Benzene)
P4 7 fk 3% (Carbontetrachloride) V., 8
i %%l ( Gasoline ) V. S,
1% G B SR e I, 8 R

BB _

WREFRGBERITLEE 22°c FF KE B ik
&?ﬂm%ﬁ%ifk%@?ﬂlfﬁﬁhﬁ o — ok |/ =%
G) K b % W% HhEREZMER&6Y




10 B 3z b S WE R R B PR B 4R T

R OER AL B, b BIE & . W R E.E 2 | .S
EPeD T, AR R HARE B L RB K
Bt Fuller’s Earth 8 8 % bz @&,0 8 W &k G048 B & F
FoA B 25 RO PR ROR K,
I, g 2 alliy ¢

(—) BRAEME R -

(1) Elaidin Jx fle @) P2 471 p6 # X JE. R & 5% B #F
& Olein, [ Olein $8 g5 &% A% % J8,58 & & & Ebidinfk %
A Poulets, J& 3,04 3 10 2 2+ fF B8 5 2 4+ (Jb & 1.38),
pi < S RN N gl = APOZ N S - G (O Pl R £
oM b h W8 LR A B R R R
Ao b B OR K & 4 B ORST 9 (R M P R GE.R BB U
R Mg & & W %0 0t 8l & A Olein, & Allen 3 2 2 B,
B i BT M M B 3 — Gk 4o 3F P il (Muostard oil) 3 55 =
B dn AR AE - .28 & T i (Rapeoil) &,

@ % K A 2 R B20: J 160 Mesh 5 &% 47 1.5 cm,
B HEREBRGEE 28 2880 &XF X
T G R A iR 15%-22% 0 £ G N o8 Bk K OH

M_hﬁ'_‘ko.!t /‘R.ﬁHT

538 SR AN T SEE W IR W R
H Wkoasd) BESD (A8 BRAD)  SER)

W1IH 5,888 6,0884 0.2066

w2 g 68,0874 0.2056 —0.0010 —0,4843

|3d 6.0871 0.2033 —0.0013 —0,6292



FEFRT-(RHT) RSBk 52 R 11
$4H 6,0874 0.2056 —0.0010  —0,4843
W5 H 6.0875 0.2057 —0,0080 —0,4356
#5200 6.0935 0.2117 +0,0051  +2.4685
25H 6,0948 0.2130 +0.0064  +3,0977
300 6.0952 6.2134 +0.0068  +3,2012
35H 6.0965 0.2147 +0,0081  +3,9360
5406 6,0975 0.2157 40,0091  +4.22
%450 6.0993 0.2175 +0.0109  +5.27
#65H 6.1000 0.2182 +0,0116  +5,51

BEROIOBF—-HEEHETH X EERED W
PEFREYR B EEE RN ERE W e
PR R B Mt B — B EN RS
Mo

3) # & ¥ % (Thermal Test “Maumene’ Teat”) (2) (20) :

K Z @ KA 13% 6k B 2 | B 5 16,5°0 K R Bk
Mk &% 28 KRB, B RMIE &8 2ZEE
B 56°¢, # Maumene’ No, & 162.5,

(D) R ER T Z 88

U s fk 15§ @) 20)

R BEBRE I II
e 15 200 201
S = - 2005

REH M= MH— 8 E =2005—-3,82-196 68



12 B RW AL BHATET

(2) B R U8 Wits )@

Bl I I
] 112,76 112,18
E ¥y WROMg 112,47

W S B R E O R .
{3) Reichert Meissel {f§: (2) (20)
i Be X B I I
Reicheit Meigsel {§ 2.05 2.75

75 ¥ Reichert Meissel {§ 2,40
ot b AAFRITFRZZEBREER N B
(@) Polenske fi§: (2) (20)
Polenske {g 0.166
mikBMPEAALAERZHERER W
(5) B W b 15: /0 U 2 (Filtration Process) (2)
i B2 1t 19 39,49
HamnkEumPeA AT ERUFBRRES R IER
®) 8 18: @ 20

B R B : 1 IT
o B 3.8 - 3.77
¥Rk B 3.82

ML BE A EESRE 8
(DA b 9 O
HEBRMY I I



S EF(RETFI R REI AR 13

ety % 2,28 2,67
YAy 2.18
BB LMt BEdEARXBEERERRT:

H—Fk EEEFhZHCEEE

k& 1515 0.91996
¥k K 156°¢ 1.4739
BE 40 ,  37.66
W 15 196.68
R (Wiis 3) . 112,47
Heichert Meissel #f 2.40
Polenske 0.166
W 15 3.82
By RS 18 39.49
# ¥ 55 (Maumene fif) 162.5
At 18% 2.18

MBS - RBELRET RN FWRKF
EdmBEPAa AR ARMIE NS ERRRS
B AREETUKESHP &S R E
Ba Bh EE.ER % SR I Rz A7 £k S o Bt 3 Reichert
Meissel B¢ % Polenske $%,%[ Ll # % ¥ & & # & 08 Wi &

G REELFlft SR Z 9

L wp it B A ttan z or i
BEOFE R ai2002% A 1L o U WV EL B 9w



14 1 sr H e B 78 B A BB 5 R £ T

mEXE 2t 8Bty R ity A AO
A.C 2z % B ¥ (Modified A, 0. A, C, Method) (1), Ff 15 1
TRt B BERECHEAFTERRKRZE LR
HAEFARBLYRZBRBERFEFERAES T @
A BE Rh EE. R ko FE £ B B 218%.

I1, [i] 4% BAI R U e S AS BRI ik R8s B g 2ok

Bl e B A AR NG MR MW M R M o R W Mz &
g, 39 % 3§ %5 J§ Tortellid Ruggen ;2 4 5 KX & ( Lead Sals
Ether Method) (2) pp. 554-561,

A E BT B ZH KB W 1508 4,1 W
75.42% .U HE 2,3 W Bt 45 82.28% A 35BS Wi B: 4529.2083
Zy A6 h 146460 B 2,3 B BB 7.78%.

o dR{t
(—) 8 B A RS A

B S MR BK I BT S W R 5 B A0 IS U BE.IR W 1B
B2 sl S 117.00,8 [ 8 20130,

WoER A e R IR BR = S M

o odE & W B o R N 88, B % A Eibner R
Muggenthaler & {k i (2 PP.583-590 & @), A& ¥ B H
TR ZEBR AN AL EHPE KNS A8 M0E K 8
94.545 2% SME R 00 R 2 B PR R — B A Z &
O 4E %A OB MR ROR KA b -5 E —100¢ Z B
BWAMERZTBFEBEARKZE R BB




T GEBHF ) R LB 4 A 15

BoZE B WA KRR AR — R R,
BREBE—IBRRABGREKCHAT L RER
AT IR 2 BB ® S = - LT 2 K
SRR RN EER SN EREE
HE oy & B MR S 1k X 3E Bk iy B8 ( Linolenic hex-
mmwwxﬁ#ﬁLﬁwéﬁ#ﬁﬁ%%ﬁk
W0 S B IR AL 4 B R B R, 10% i Bk BE MR B TR
WHR WG BE B W DK BE R Kk BRk B & H
gL A X K B X K8 (Ethyl acetate) Bt . My HL,& &
M EBAEEZLEERBCGKBRAEE =2
Z o R MW 2 B RO, W KR e
WM AR OER A S B 2B RBLIE AR
DR B EETERGOEH R ZHKE
BB L, B BB LR R T

R kW E B S B EC)

G . 38200, R S T T
G, | 31155 . . 1135 ..
0, : - 1.2444 103

ﬁﬁ%aa?ﬁff?ﬁfimmzﬁﬁhﬁﬂiﬂﬁﬁ
B B R AMEBELIBRRZ
ARG oY A R HRERHBERALE SR
63.71%, B K Bt ARMLXE KB E
F ™ R 1L T W M 8% (Linolic tetrabromide), # Mt #% dd H




16 B RARECBRAEFRET

BB W R BT SRS R BRR R B 2 T,

e (B IR N 20% R BR BR MR BR WS UK IR B X
WA B R BRI KL R EREBEMES M
(Petroleum ether 3t i B5 & 75'¢ Bl T #)# 2 e i & F
koM b 4 S B OBLK BB B U S W
FESEABC). B RBEEE S 2 A UKL
B M A M E T & kNS R R,
KEREZABBRBO.CLL 0% K &8 28654
HA OGRS KRB KR 2
IR W R0 OUE W R LS W OB A R.X M. B R E R B,
B B MRS & AT H.IE 5 OB R i B & B ik B DL &
B OB W R A PR S A 8 ¥ R E g b (Gasoline)
M HLE MK B B R 8RN WLIR 2.0 M OB W%
BHREEBEE_S—AFARAEHEHE KON X
WHE AN HAEBABS® LB SELBEE
fr 19 32 {L % KE W K (a—Linolic tetra-bromide), #F 3t &, M
Hogh EHER WM T:

BEa KRB KRERRS B EC

1 18.5399 114.5
2 6.5800 115
3 4.0370 114.5
4 0.9200 114

) 30.0769



BT () BRI (LB 2 R 17

ERERMREBARORH XN 52— 8K
RAMHDHEBSERELSBRZ BRI N
BEOL B W8 B K W R OERL K ME A R b om k.3
AREaEMmAKY L HEH R BN WM EZIXE
oA AR A NS MELH B O A BT T B B (.8 X BF
HELIBIAEBERFRESRU B ELSER 0 T:

I Mook (2 ) LA

1 2.4360 59

2 0.7625 - b8-39

3 0.506 57-58
* 3.7045

oot B BB R S MR RN R
K% (f-linolic tetrabromide),

AW B),O ROEARXEEZIEE D MG
B B B W ORS B 2L 0E MRGIR 1R, 9E B Rom IR b 6%
BOWL P W — M

THEERG 6 WwmKREERRRKBE R
G B Z T g R ok %32 kBT s ik e H
2 AR N HE R AR B AR R E A Wk
B A jh, B0 A H - x B S W B B b P(Liquid bromides)
# ok 3k P 45 4 4R = B {t ik K (Oleic dibromides) 15 93,2000
Nk HEEERRES W BE R KKE BB
BAfwMEZAMRE B.U KK S & X E8.a8




18 Bl 5T Hp M 58 B (L BT R OB ST

;R . S AT B

L g A ) B ' B M)
1 93.2000
2 30.7830

M EAaMEMAIHEBETBEELYTE N
iR b & W e(—)Fh B 114°-115.5%¢, (=) [ 57%-59°c
(=)= FB W 1 & 1t .

WAL WA w0 N BE o &R
(—)R BB AR MIENBEARZE RACr
ius §3;) (8)

(1) §% &% — Bh JE 114°%-115%¢
WA EAS) RMEBREBESRS BRXA
0.1236 0.1480 53.28
BOfr vd iR b HE B Jh B (aclinolic-
tetrabromide), Cy, H,Br, O, 2 H & B 53.33
2 H = BhOJE 58%-59°¢
AE RA D) BAERERB RX%
0.1506 0.1864 53.40
Z L W R e R B wh B (B-linolic-
tetrabromide), C; H,, Br,0, > I & 8% 53.33

3 Wk 88 &1L 85 Wi RE.
M (A S it BER® MY
% — B 04751 0.3990 3395



A FE T (RS T) B 2 AL 5 2 e 19

= ] {k iy B (Oleic dibromide ),

CoHyBr, 0, 2 1 & 36.18
= 9 0.2800 0.2901 44.11

BoRAAFE MRS e R

whoEE & Y OBL AL TR N W MR
()R Mm@ R REEZ & &

(el — T R T I Eg%ggﬁ
il )5 114-115 114
W (A 0.1449
FRHEL(ZASP) 0.0943
ZREALRTE(RD 0.1873
54 % 5.15 5.30
% 36.21 36.00
@)= SR G (L e
Rl o 58-59 59
Wy T2 53 0.1748 0.1350
FREE(A T 0.0872 0.0668
TEALKE(AS 0.2426 0.1873
H % 5.54 5.49 5.30
»* % 37.85 37.84 36.00
MR E PR T BRAESF A @M
W Wi KEiep wh BR (Oleic acid) % 5 M yii A% (Livolic acid)

7 &



20 G VAR U o S R L R e -

W R fE R0 TR N MR & & OB OB
()M B W o I NG MR oz WO OB B A% W AR 70420
AR ML Jh BE 20.58%
(DM BB S REB R ERFSR

SORN: IR VA Lo AL A - =30.0769 2 4
U ] =14.0369 2\ 5+
e OB Th B e BRI M A & & B1484%
(2) Z B 19 B AL TR MW 8 = 3.7045 2 5+
U = L7500 2% 4

e R h B Wi R lE A B A & BB 185%
(D4 — XK BF 15 Wk 65 R 1L 85 W Bk = 8 1k

k) =93.2000 2+ &

B BR =59.4616 4 5+
B wh W S — XM RAB HER
g - 62.98%
@8 = X BT 15 i B8 B Mk IR W mE(ep = B AL

B & W OR Ll B =30,7830 2 &

AR oA R (e ouh B =16.4842 2 4

W B g R L AR R M =14.3603 2% 4
B Bs S TR MBS

> B =10.5169 2 &
E&EmMmER 11.12%

A
TR M ES X REBRBLEE N &R R



IR (T BRI B 2B 7 21

It & 2 B = 6.7019 2 &
T AESERK MW ZER T.45%
BB kM MR KR O T OBE T W BRIE N R b
Bt 00 it.ih &k b 74105 5 BR W B b 24.4%. B
ﬁ&@%mﬁ%*%ﬁyﬁﬁﬁg H W

(Glycerides) #¢ Ji W o Br & %,f & W T
B AR A I H b e R ith

thZ K5

AR 5k oo %58, R, Hihitdn

R m% Pamans Ry £ S
T ﬁ 70.42 74.10 75.42 60.97 63.72
E{ﬁﬁ‘]ﬂ] H§ 29,58 24.14 24,58 20.22 21.13
o] 1006.00 098.24 100.00 81.19 84.80

(OB e @ % IR W 8

M BMEENSEBREEDBEOER
g B R B 5527 & b OB 2123,
ERRCEUEER R AR |

s & B R RS NV B % i@ H Hallers 3::-(2) PP.679 &
(4) PP, 1200

A% B8 B 88 SR F % Bf (Methylaloohol) 4 i, F & #
1 .ﬂ'ﬁ- i K = % % B (Methyl ester of saturated falty acid), 4
BWETAHZBIRAE S EBEYRERHIAES
REL Y K EBE R T

HoF AR S A e K




22 22 oyl S 7

B 1t 5 B 5 B S 7]

HFEA (25 23052 )

71

%iﬂﬁ D b 3 . E y O LT T}
xR OB OB 318 JiE Oc (A mm) SRRAF)  BRE%
0 gmfikng 1400¢21F 3.5 RASSE AN
ALk e 14008k B3 L, - o o
1 ?ﬁ‘%«ﬁiﬁlﬂ'&ﬁﬂi 171.17704 3.5 7.7010 30.88
- T 0 3EH8 5 2300 _ - . :
2 BEAT LA 177-184° 3.0 4 6640 18,65
. AZ30CHEA A 20 o - a 114
3 y ﬁﬁ%ﬁ‘:‘uhéﬁﬂi 184-192 | 5.0 3.1135 12,35
L RN o onno o . «
+ e 192 200 3.5 2,8860 11,54
ﬁﬁg:}jg ﬁ?ﬂﬁﬂﬂ}ﬂ‘:% 2000(;;4 LA EE 3.0 5. 23050 20,93
95% HissAtY 13,11
959 kG YRRty 7.82

s
TS XY

RSB N RE KR TR
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( / Of Unsaturated Fatty Acids); g fn g i Mk 2 = &

9 (9 Of Methyl Ester of Unsaturated acids ), & 1 1 f§ i B¢

AR b EBE Y N

= B4 9 (9% Methyl Ester of Saturated Acids Jo HOE B
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F(1) 14,59 203.36 215.9  278.1 1422 14,94 85,06
F(2) 25.52 200,40 2799  215.8 24,59 26,14 73.86
F(3) 57.44 19840  282.6 273.0 55.84 53,83 81,17
F(4) 48.82 17870  313.8  530.0 42,75 44,88 35,12
Ria) 32.48 165,70  339.1  490.0 72,07 84,30  65.70

(b) 51,76 TT.70  722.4 ’ 50,48 53,02 46,98

ApEBEDRAB Y BMELEERERS:
& 5 AW OW MO RS B OE H L 8P W WL %
2 We e ZE kI RN B P K0 R B ORE (1:4), 0 A5 BF B
5 & A Wow W EK A B Kp M UK B EK TR W MLk R
L EEEL 5% WK E RS BB K ERE KRB
HF D EF G KW E @A TEHL K ERK
RERSE TR ZEHRBERFQRFORF @
MELFBRR S THR 28R RT @IF
ERKOCERBPRERETH 2684 H R
O A O,
& 4 W W I8 R A0 RS BE B T K S A
FERHEH  HESEE (Palmitic acid)

e
b g e 62 62.5
ST R I I
LA 0.1081  0.1635
KE(DT) 01218  0.2215
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TEKFE(AD) 02977 04493

&, % 12.52  12.37
x® % 75,17 75.00

F (VB RS
Rl 68
WEE(RD) 0.1024
KE(RG) 0.1195
@ ARE () 0.2826
H % 12.96
»® % 75.26

F (3) Bt Ba e i
Kbt | 62
WHEE(RS) 0.1011
IKIE (A7) 0.1111
C=RAERE(RS)  0.2803
= % 12.29
* % 75.60

F (OEBRETS 3
BbFE 67-68
W E () 0.0641
KE (2 45) 0.0728

ZHALKE(AD) 0.1781
8% 12.62

12.51

65.00

fii B B& (Stearic acid )
ZHB

69.5

12.76

75.98
kAl Mk 2 Bt

62.5

12.51

75.00
NG R R
69.5

12.76
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w" % 75.76 75.98

L HEAHAERLBEEME N ®RSA &KIHE
BEERBMTF OQZF3H L2 THEB 330, kB
WE B§ B (Methyl Stearate, 316) R #% %% % 7E 4 Bf (Methyl
Arachidate, 326.4) .0 F W M & A 2 Rk B &
A Wt N N BB I (Arachidie acid), i M R B £
FRBEAFFIRXEFIBEZHD B Y e BR
BAFRES (@QPP. 1202), i fR kB B M R B {t
f Bl ( Polymerization ), i g i W& 4,4 ¥ & W & I ¥
ER Ry E R A ESTFRRERTD
N A
B e 6 A0 Be W owE & R 2 R S

ho kb B RE S N 8 IR e 140 BT &
M e EENEH B EOKE S EER 8BS
B BER R cE BRI SR X R
B & B %, R K W 1k 4y ( Glycerides ) £ JT 3 o &
BEXHEZATFO T HEREMBERERAGAZ
(-2) PP. 568 )3 &% & T 2 = 3%

gg A RER

® I R T
% B4 % B8
F 1) 84.31  5.4227 1055 . 0.6911

F(2) 77.00 1.8829 18.74  0.4827



26 B ST R BE 5 B e BB T 6 T

-

F@3) 84.67 1.0938 10.19 0.1318
F @) 1.00 0.0014 66.00 0.9513
8 g 9.4008 2,2569

RAE BRI
B4 % EEMEY AR mIRh %
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=l 116577 100.00 9,07 9.52

mamERRE B BEKE B ESERE N0 %
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B W (Essentialoil), # & - 3F i 13 W Bb.4 0% 5 X B
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[ 2]
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4 123 0.0205
5 0.0906

M & 0.8986
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MR MM IFE R TR LY SRR
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2. Schiff [ 8% B: R M L W b BF R B R B
B2 W e, B L SR 6 G

3, Moleschott J§ & & @ P F F R L ¥ A % B2
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SEFEM_=Z2AEAERERRE LB Z U 9%
WOk 2R B R R R R R

B o— KM R B A JE A 9T
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Phytosterols,

' R R XX
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SRR I i Sitosterol Stigmasterol
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= % 11.86 11.65 11.80 11.71
®x % 81.42 81.27 80.02 81.08
SR CpH0 €3, H( OH ), 5k CoH o OH), 1

¢,H,0+HO CH,0+HO
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Stigmasterol {I] 48 &, {8 ¥ 2 F & K M &% F & & &,

i B S EREERE SRS TR,

EHKEAERT: L,
r ?‘l:h @ (01610 acld)....................63.72%

75k jih 58 (Linolic acid)....21.13%
H# W {b #y (Glycerides! #k g ®& (Palmitic acid)--.-..- 7.67%
i 5 & (Stearic acid)..-evo.. 1.85%
| # & ® (Volatile acid, ... 2.57%
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A CHEMICAL STUDY OF THE SEED OF LEONURUS
SIBIRICUS, L. (I-Mao-Tsao) AND THE COM-
POSITION OF ITS OIL.

The seed of I-Mao-Tsao ($:f}7%%) is a Chinese drug which
has been used for several thousand years in China as a drug for
woman’s diseases. The seeds are dark brown in color, about 2.5
mm. in length and 2mm, in width, with an average weight of
about 0.001gm.

Although this plant drug has been investigated from the
chemical and pharmacological points of view by several chemists
especially in Japan, little has been done on the study of its seed
oil, which amounts to 37% of the total weight of the seed. The
objects of the present investigation are, therefore, to determine
the physical and chemical properties of the seed oil.

(I) The general Composition of the Seed.

The seed was first analyzed according to the general method
of food analysis, and following results were obtained:—

Table I. Analysis of Seed.

Substance found %o

Moisture 5.38

Nitrogen 1.61 (calculated as protein 10.06)
Ash 7.52

Crude fiber 1.89

Crude oil 37.02

Carbohydrates 38.13

Suceessive treatments of the powderized seed with different
selected solvents yielded the following fractions of extracts :—
Table 1I. Extracts of solvents.

Solvents successively used % of extract
1. Ether 37.02
2. Alcohol (95%) 14.39
3. Water 7.74

Total Extracts 59.15
1
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Both the alcobol and water extracts gave positive tests for
alkaloids, indicating possibly the presence of some small amounts
of vegetable alkaloids.

(I1) Physical and Chemical Examination of Seed Oil.

The oil, or the ether extract, was then carefully purified and
its physical constants, solubility in different organic solvents, and
chemical properties were determined. The results are sum-
marvrized as follows:

1. Physical constants:

) o 15.56°C
Specific gravity 15.5°C 0.91996
Refractive index at 15.5°C 1.4739
Viscosity 40°C 37.66

2. Solubility in different solvents (I.S.==insoluble; V.8.=
very soluble; S.—=soluble; P. S.=partially soluble)

Solvents Cold Hot  Appearence
Alcohol 95% 1.8. P.S. Emnmulsion
Amyl Alcohol LS. Emulsion
Chloroform V.S.

Acetone S.

Carbon disulfide S, Emulsion
Petroleum ether V.8.

Benzene V.S,
Carbontetrachloride V.3.

(Gasoline V.S.

1% sodium hydroxide 1.8. Emulsion
Glacial acetic acid S,

3. Chemical Properties:

Qualitative tests, including the Elaidin reaction, the oxygen
absorption tests and the thermal test (Maumene test), all in~
dicated the presence of a large amount of unsaturated fatty acids,
especially the oleic acid. The results of quantitative tests are
given in the following table:

Table III. The Results of the Quantitative Tests of the Seed Oil.
Saponification Number 196.68
Iodine Value (Wji's) 112.47
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Reichert Meissel number 2.40

Polenske number 0.166
Acetyl value (Filtration process) 39.49

Acid Value 3.82

Unsaponificable matter, %

(Modified A. 0. A. C.) 2.18

The iodine number indicated that it might be a semi-drying
0il. The increase in weight of oil after exposure to the air alse
pointed to the same fact, The acetyl value indicated the presence
of hydroxy acids or aleohols, while the Reichert Meissel and low
Polenske numbers showed that glycerides of volatile fatty acids
were present in small amount.

(III) The Chemical Composition of the Seed Oil.

The separation of the unsaturated fatty acids from the
saturated fatty acids was effected by the commonly used Tortilled
Ruggens’ lead salt ether method. The unsaturated fatty acids so
obtained amounted to 75.42%, or after correction, 82.28% and
the saturated fatty acids were 14.649%, or after correction,
7.18%. _

(1) Unsaturated acids

The unsaturated acids were separated by Eibner and Mug-
genthaler’s bromination method. The bromine addition deriv-
atives of the unsaturated acids were thus prepared. No hex-
abromide was obtained, indicating the absence of linolinic acid.
The large quantity of solid bromide (M. P. 114°-115.5°C) obtain-
ed was shown to be g-linolic tetrabromide, while the small
quantity of silky solid bromide (M. P. 58°-59°C) obtained was
shown to be f-linolic tetrabromide. The residue was a liquid
bromide, indicating the presence of a mixed tetra and di-bromides.
The iodine value, saponification number of the acids and the
results of analysis of bromides are given in the following table :—

Table IV. The iodine value and saponification number of the
acid and the results of analysis of bromides.

Iodine value _ 11710
Saponification number 201.30
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Analysis of bromides:—
a—tetrabromide of linolic acid:
Theoretical Obtained

Melting point °C 114 114-115
Bromine % 53.33 53.28
Hydrogen Y% 5.30 5.15
Carbon % 36.00 36.21

f—tetrabromide of linolic acid:
Theoretical Obtained

Melting point °C 59 58-59

Bromine % 53.33 53.40

Hydrogen Yo 5.30 5.51

Carbon % 36.00 37.84
Oleic dibromide:

Bromine % 36.18 35.75
Mixed liguide bromides:

Bromine Yo 44.11

The data obtained upon examining the unsaturated acids are
given below: _
Table V. The Results of Examination of Unsaturated Acids.

Sample of unsaturated acids (gm) 94,5450

a—Linolic tetrabromide insoluble in Petroleum

ether, M. P. 114°-115.5° C (gm) 30.0769
Linolic acid equivalent to tetrabromide (gm.)14.0369
(%) 14.84
f—Linolic tetrabromide soluble in petroleum
ether, M. P. 58°-59° C (G) 3.7045
Linolic acid equivalent to tetrabromide (gm.) 1.7500
(%) 1.85
Oleic dibromide (gm.) 93.2000
Oleic acid equivalent to dibromide (gm.) 59.4616
(%) 62.98
Mixed liquid bromides (gm.) 30.7830
Linolic acid in mixed liquid bromides equivalent
to tetrabromide (gm.) 6.7019
(%) 7.45
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Oleic acid in mixed liquid bromides equivalent to
dibromide (gm.) 10.5169
(%) 11.12
The percentage composition of the unsaturated acids, in terms
of Oleic and Linolic acids and their glycerides in the original oil
are given below:

Table VI. Composition of Unsaturated Acids.

Acids Found Culculated Original oil Glycerides in
% to basis Ty the original
of 100% oil %
Oleic acid 74.10 75.42 60.97 63.72
Linolic acid 24.14 24.58 20.22 21.13
Total 98.24 100.00 81.19 84.85

(2) Saturated Acids

The saturated acids obtained by the lead salt ether method
were esterified with methyl alecohol. The mixture of methyl esters
was subjected to the fractional distillation under diminished
pressure (Haller’s method). Weight and the calculated percent-
age of each fraction are given in the following Table:—

TABLE VII. Fractional Distillation in Vacum of Methyl

Ester of Saturated Acids (25 gm. of Esters Subjected to
Distillation).

Fractions  Temperature °C Pressure ‘h’ﬁ."o:aigh(tgr of )Fraction 27, of Fraction
mm, m

0. Below 140 35 (Volatilized) (Volatilized)
1. 140° rise quickly to

140-177 3.5 7.7010 30.88
2 177-184 3.5 4.6640 18.65
3. 184-192 3.5 3.1135 12.35
4. 192-200 3.5 2.8860 11.54
Residue 5.2330 20.93

The solid fatty acids obtained in various fractions were
subjected to elementary analysis. They were found to be palmitic
and stearic acids. The following table shows the comparison
between theoretical value and obtained results.
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Palmitic acid Theoretical Obtained
Melting point °C 62.5 62
Hydrogen % 12.51 1252 1237 12.29
Carbon % 75.00 7817  75.00 75.60

Stearic acid
Melting point °C 69.5 67-68
Hydrogen % 12.76 1296 12.62
Carbon % 75.98 7526 75.76

The determined JTodine value, saponification numbers of
various fractions, ealculated mean molecular weights, mean mole-
cular weight of ester of saturated acids, percentages of unsaturat-
ed acids, percentage of esters of unsaturated acids, percentages
of ester of saturated acids, and the percentages and weights of
palmitic and stearic acid of various fractions were calculated.
They are all given in the following table:

Table VIII. Results of analysis of various fractions obtained by
distilling the methyl esters of saturated acids.

Mean M. W.

Fraction 1.val. Sap.val. Mean M.W. ester of sat. TUnsat.
acids. acids %

1 14.69 203.3 275.9 273.1 14.22

2 25.52 200.4 279.9 276.8 24.59

3 57.44 198.4 282.6 273.0 55.84

4 438.82 178.7 313.9 330.0 42.73
Residue A 82.48 165.7 339.1 496.0 72.07
» B b51.76 6.7 722.4 50.48

ester of unsat. e:ter of sat., Palmite Acid Stearic Acid
acids. % acids. % % gm. % ogm.

1 14.94 85.06 84.31 54227 10.55 0.6911

2 26.14 73.86 77.00 1.8829 19.74 0.4827

3 58.88 41,17 84.67 1.0938 10.19 0.1318

4 44,88 55.12  1.00 0.0014 66.00 0.9513
Residue A 34.30 65.70
B 53.02 46,98

Total 9.4008 2.25669
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The percentage Composition of the saturated acids, in terms
of palmitic and stearic acids and their glycerides in the original
oil are given below:

Table IX. Composition of saturated acids.

Acid % of original % of glycerides

gm. % oil in original oil
Palmitc 9.4008 80.64 7.31 7.67
Stearic 2.2569 19.26 1.76 ‘1.85
Total 11.6577 100.00 9.07 9.52

(3) Unsaponifiable matter

The crude unsaponifiable matter was purified and recry-
stalized with 99% alcohol. The melting points were found to be
118°-120°C and 120°-122°C. It was found to contain 81.27-
81.42% of carbon and 11.65-11.86% of hydrogen. Its empirical
formula was being calculated to be C,H:,0. It gave coloration
reactions with Burchadt-Leibermann’s test, Schiff’s test, Mole-
schott’s test and Salkowaki’s tests. It is possibly a kind of
Phytosterol.

The Chemical Composition of the seed oil is now summarized
as follows:—-

f Oleic Acid .. .. .. .. .. .. .. 86372%
Linolic Aeid .. .. .. .. .. .. .. 2113
Glycerides { Palmitiec Acid .. .. .. .. .. .. 7.67
StearicAeid .. .. .. .. .. .. .. 185
LVolatile Acid .. .. .. .. .. .. . 257
Unsaponifiable matter .. .. .. .. .. .. .. 218

Total H99—12



RE£+A H# B
W # 8 iE

Academia Sinica

Memoir
of the
National Research Institute

of Chemistry

Number YIII

—

S e

A Chemical Study of the Seed of Leonurus Sibiricus, L.

(I-Mao-Tsao) and the composition of its oil

by \
C. F. Hsii |

U e — e 0§ s O e e s I

PUBLISHED BY |
THE NATIONAL RESEARCH INSTITUTE OF CHEMISTRY
' October 1932




