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[ Abstract | Objective;: To study the antibacterial activity and chemical constituents of Sojae Semen
Praeparatum as a traditional Chinese medicine. Method: Sojae Semen Praeparatum was extracted with 80%
ethanol, and the extracts were suspended in an appropriate amount of distilled water and extracted with petroleum
ether, ethyl acetate and water saturated n-butanol in turn. The antibacterial activity in vitro was used for screening
the active fractions. Using activity-guided-isolation, the active fractions were isolated and purified by silica gel
column chromatography and preparative HPLC and other methods. Their structures were identified by
physicochemical properties and spectroscopic analysis, such as 'H-NMR, "“C-NMR and MS. Result: The ethyl
acetate fraction of 80% ethanol extract from Sojae Semen Praeparatum showed a stronger activity and was studied

further. Eighteen compounds were isolated, and eleven compounds were identified as daidzein (1), daidzin (2),
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genistein (3), genistin (4), glycitein (5), glycitin (6), daucosterol (7), thymine (8), adenine (9),
uracil (10), uridine (11). Conclusion: The ethyl acetate fraction of 80% ethanol exiract from Sojae Semen

Praeparatum shows an antibacterial activity. Compounds 1-6 are isoflavones. Compounds 7-11 are isolated from

Sojae Semen Praeparatum for the first time.
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FEAR 2 B A3 o0 B8 2 72 7 W B ST 4 /0, PR IS PR W R
WFE I M JE 25 (. IR B R 5 A2 Y B ih H 3R
J7RCE IR AR I AT 5 2 W X S g B ) A
IR R T, HE IR S R T REAE TE DL NG
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Kb BW T ~ 11 E R MIZ LM o B AR,
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AM-400 YA % He P 35 AL (7% [ Bruker 23 ],
TMS H PF% ) ; Xero-Q-TOF-MS 7 [ % {% , 2695 7 43
BT 25 280 WA 0, 3% 43 (2996 046 ) 28 ) , 600 780 i £ 25
RO AH 0, 3 A (2487 BUAG I 2% ) (35 B Waters 22
A]) s PH-71 7 e P T % 55 40 (R L T 28 W ke A 2%
AR ) s s INFE RS (10 ~ 100 pL, 5 #E2E
AL A BRA D) 5 i TAE & (N % 225 SR
AR T ;455 Hypersil ODS T (4.6 mm x
200 mm,5 pm) , {434 Hypersil-ODS I (20 mm x
300 mm, 10 pm) ( R AR FREA ) 5 4E 035 R
(80 ~100,200 ~300 H) , # 2 A 15% 6k i (F 58 F
A BRED) 5 k243850 3 2 43 r 4l (R i ) —
I, W 10% i H,S0, 2, By ik, 1 5 i B 47 25
F O A PR P A 25 A BN /] 45 0905252)

RE SR F2MT b 25k R T, & BRIk
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HEE 2y R 2y e B 2 M S R A

WIEHFT B Shigella dysenteriae , £ F I BT & S.
Sflexneri , 4> 55 (0,4 %2 BRI Staphylococcus aureus , [ 4,
AR S, albus ,FrEE QW EERE S. citreus, Z,HY
Bl 15 £ ¥F B B-paratyphoid bacillus F1 K B & 7 B
Escherichia coli 11 3% Jg V1. v B& 25 K7 i A 11 5 f 9%
HT = S AL
2 HiE
2.1 IEMERSA R KA Ry T R A IR L8
IR 14.9 kg [ 80% L Fve i 12 h (¥ ) JERHA R
FE 3+ 1), R i S B 2 b, £ B 2 0, $i O Rk e
e = JCIEIR SR U 1,35 kg (FRIR 9.05% ) .
PRz AR B LUE 28 MK IR B, 43 B L 0.5 £ K %
WARB A1 B L £ R g K AR AT IE T BE A I, 4%
AHES i, 1FOR O WA 774 g (2R
0.52% ) . & AW 43 BEAT R b BL T 52 50, 25 2R
R LR TRy BA B0 0 PO 6 M, BO x>
TR E R B A RO o ISR & TR FE L)
70 g bAEREAE (3, TS be- R (4001 ~0: 1) B
JE VR, LA B2 (535 5 I 1o AR ER 23, A5 3
Fr.1 ~Fr. 12,
2.2 WP ER KR FH AR SN BT S 5 R
Fr.l ~Fr. 12 #4735 B, 45 R F£WH Fr. 1, Fr. 2,
Fr.5,Fr.6,Fr.7,Fr.8,Fr. 9, Fr. 11 4L 8 AN Hi B
THPERLSR o X LA L 8 AP T R 5 190 2 R AT A&
GiorEs. Frol 28 “ G W be-H B (700 1) i, 15 5
AW 3(31 mg). Fr.2 2 f i EE-2 ] 2 B
(10:1 ~0: 1) PeMt , Ao s R B2 B si b3 &9
5(87 mg) . Fr.5 £ @ W &e-IHEE(50:1 ~0: 1) %
JBt, o R 2 o B AR5 5 W) 1(27 mg) , M3 73
Fr.5(2) ,Fr.5(3);Fr.5(2) &4 % HPLC, 7 sh+H
S H =K (10:90) , %3 8 mL-min ", #34L 54 10
(42 mg) ;Fr. 5(3) 22 % % HPLC, ¥t 3l AH W - /K
(60:40) i 6 mL-min "', 4L 54 8(15 mg),
Fr.6 M-I (15:1 ~0: 1) IR, Ak 59 7
(45 mg) o Fr.7 22 “ W EE-HEE(25:1 ~0: 1) I
Jit, 20 o & I 5 oy B A AL R AL A 4 (11 mg) , 11
(7 mg) Fr.8 "M EE-HEE(20: 1 ~0: 1) Pl , &
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REE A& 9 (13 mg) KI5 Fr. 8
(3),Fr.8(4);Fr.8(3) £l %% HPLC, i 2h A A H
Jiz-7K (40 : 60 ), i % 8 mL - min"', 3L & 6
(5 mg) Fr.8(4) 21l % 84 HPLC, i 3 AH 2 H - 7K
(30:70) , ¥k 8 mLemin ™", f3fb&H 2(6 mg) .
3 mEEH

TR L5 80% £ It 4 U W) 45 26 HGHE 43 1) S5 /N 410
PV BE (MIC) B dge /N 7% Bk B2 (MBC) 45 31 43 ) W,
1,2, AFEmEAERHEX R, PrRgs R ERM,5
ARG AR b LR TR R TR SR TR R R
ROR BT, IE T EE)ZE KA Rk Z . K2 KoK 4
WYyRT BT 355 FH B DA AR D 400 B B R TRAE R . BRI
B 22 TR P B A R Ak 80% £ T AL B Y
LR L TRFETGR AT o %A B 43 % I I 3 07 T 2
HoAth w0 A R PR A M . 2R A e
AFRBE XS Fr. 1 ~Fr. 12 3% 12 A4 40 3047 16 B i,
L33, 459K Fr.1,Fr.2,Fr.5,Fr. 6,Fr. 7, Fr.
8,Fr. 9, Fr. 11 3 8 AN FRJ3Hit v 7% M AH XS Lo o Ak 2k
X DA b 8 AN B P 1 4 oy HE AT R G AR 2 AR
o .

x1 JFERMOSMR/NMIERE

Table 1 MIC of different extracted parts g L7}

EE 73 MR ZMROBR)ZE ETEZE AR
FrAE €0, 4 29 BR B 5.88 0.95 9.03 1.6 x10 2
TR i FERT A 2.94 0.95 9.03 3.2 x10 72
S (O B R 5.88 0.95 9.03 3.2 %1072
KW A 2.94 1.90 9.03 1.6 x10 2
11 0L 7 %5 BR AT 5.88 3.80 4.51 3.2 x10 72
A DR AT 0.73 0.24 4.51 3.2x10 72
S AT 2.94 0.95 9.30 3.2 x10 72

KR KRV B A MEER (K2 [) .

R2 BXEHEINENRERE

Table 2 MBC of different extracted parts g L7}

ESE73 AR ZROBR)E ETEZE WHEER
P A 5, 7 2 BR 1 11.75 3.80 9.03 3.2 x10 72
2 A5 FEFE T - 3.80 9.03 1.3 x10°!
4 WO B R 11.75 3.80 9.03 1.3x10°"
K e 7 11.75 3.80 9.03 3.2 x10 72
P00 78 2 BR - 7. 60 4.51 6.4 x10 2
i TG AT 7 - 3.80 4.51 6.4 x10 72
AT = 3.80 9.30 6.4 x10 2

4 HHETE
e 1 A RS S (PEE) . ESI-MS m/z
255[ M + H]*.'H-NMR (400 MHz, DMSO-d,) &

£3 Fr.l-~-Fr 2 AR/NMIERERRNRERE

Table 3 MIC and MBC of Fr.1 ~ Fr. 12 g L7!

HBAL MIC MBC TR MIC MBC
Fr.1 1.75 7.00 Fr.7 2.25 2.25
Fr.2 1.44 5.75 Fr.8 2.75 5.50
Fr.3 3.00 6. 00 Fr.9 2.75 2.75
Fr.4 4.00 8. 00 Fr. 10 - -

Fr.5 2.50 5.00 Fr. 11 2.00 8. 00
Fr.6 1. 50 3.00 Fr.12 4.00 8. 00

VE - R AT I R AR

8.30(1H,s,H-2),7.97(1H,d,J =8.8 Hz,H-5),
6.94(1H,dd,/J=8.8,2.2 Hz,H-6) ,6.86(1H,d,J =
2.2 Hz,H-8),7.38(2H,d,J =8.8 Hz,H-2",6"),
6.81(2H,d,J =8.8 Hz,H-3',5"),10.80 (1H, s,
7-OH),9.55 (1H,s,4’-OH), “C-NMR (100 MHz,
DMSO-dy) 6:152.8(C-2),123.4(C-3),174.6 (C-
4),127.3(C-5),115.1(C-6),162.5(C-7),102. 1
(C-8),157.4(CH),116.6 (C-10),122.5(C-1"),
130.0(C-2",6"),114.9(C-3",5") ,157.1(C4"), VA
R SR [ 7 ] i R R R — B, O E
EY 1 K E R (daidzein) | B 47, 7- 758 3 57
fili] (4" ,7-dihydroxyisoflavone ) .

ka2 EEOAKBA(HR), ESI-MS m/:
417[M +H] * ,'"H-NMR (400 MHz,CD,0D) §: 8.19
(IH,s,H-2),8.14(1H,d,J =8.8 Hz,H-5),7.21
(1H,dd,J =8.8,2.4 Hz,H-6),7.24(1H,d, J =
2.4 Hz,H-8),7.37(2H,d,J =8.8 Hz,H-2",6"),
6.84(2H,d,J=8.8 Hz,H-3",5"),5.10(1H,d,J =
7.2 Hz,H-1") ,3.38 ~3.52(4H,m,H-2",3",4",5"),
3.92(1H,dd,J=12.0,2.0 Hz,H-6") ,3. 71 (1H,dd,
J = 12.0, 6.0 Hz, H-6"), "C-NMR ( 100 MHz,
CD,0D) §:155.1(C-2),126.3(C-3),178.1(C4),
128.3(C-5),117.1(C-6),163.5(C-7),105.0 ( C-
8),159.3(C-9),120.3(C-10),124.1(C-1"),131. 4
(C2",6"),116.3(C-3",5"),158.8(C-4"),101.9(C-
1"),74.8(C-2"),77.9(C-3"),71.3(C-4") ,78.5(C-
5"),62.5(C-6") . DL &5 SCHR[7 ] il i R &
RS — 2, R A Y 2 O R (daidzin) | B
47 7- R HE S B -7 -0-B-D -0 g A 4 B (47,7
dihydroxyioflavone-7-0-B-D-glucopyranoside ) ,

a3 B EARE (TR . ESIMS m/s
271[M + H] " ,'H-NMR (400 MHz, DMSO-d,) §:
8.33(1H,s,H-2),6.23(1H,s,H-6),6.39(1H,d,
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J=1.2 Hz,H-8),7.38(2H,d,/=8.4 Hz,H-2",6") ,
6.83(2H,d,J =8.4 Hz,H-3',5"),12.97 (1H, s,
5-OH),10.91(1H,s,7-OH) ,9.62(1H,s,4’-OH) ,
“C-NMR (100 MHz,DMSO-d,) §:154.2(C-2),122.5
(C-3),180.4(C4),162.2(C-5),99.2(C-6),164.5
(C-7),93.8(C-8),157.6 (C9),104.6 (C-10),
121.4(C-1"),130.3 (C-2",6"),115.2 (C-3",5"),
157.8(C4") o LA E%Hs 5 3CHk [7 ] 43l 59 Je B R
RBHE - e 3 MR AR
(genistein ) , Bl 4',5,7-= R K 5 E i (4,5, 7-
trihydroxyisoflavone ) ,,

ka4 HEKAR(PE) . ESI-MS m/z 433
[M + H] ", "H-NMR (400 MHz, DMSO-d,) §:8. 44
(1H,s,H-2),6.48 (1H,d,J =2.2 Hz, H6),6.73
(1H,d,J =2.2 Hz,H=8),7.40 (2H,d,J = 8.6 Hz,
H-2",6"),6.83(2H,d,J =8.6 Hz,H-3",5"),5.07
(1H,d,J=7.3 Hz,H-1") ,3.14 ~3.73(6H,m ,H-2",
37,4",5",6"),12.95 (1H,s,5-0H),9.63 (1H, s,
4'-OH),5.44,5.17,5.10(3H,2",3",4"-OH) ,4. 63
(1H,t,6"-OH), "“C-NMR (100 MHz, DMSO-d,) §:
154.6(C-2),122.5(C-3),180.5(C4),161.6 (C-
5),99.2(C-6),163.0(C-7),94.5(C-8),157.2(C-
9),106.0(C-10),121.0(C-1"),130.2 (C-2",6"),
115.1(C-3",5"),157.5(C4"),99.8 (C-1"),73.0
(C-2"),76.4(C-3"),69.5(C-4"),77.2(C-5"),60. 6
(C-6") o L B 5 STk [7 ] 43l /9 Rk A B4
— BB EALE Y 4 Qe RER T (genistin) , Bl 47,
5,7- = F2 Jk 5 BT -7 -0-B-D- N W A 4 0 (47,5, 7-
trihydroxyisoflavone-7-0-B-D-glucopyran-oside )

aws HEKRAR(PE) . ESI-MS m/z 285
[M + H]* . H-NMR (400 MHz, DMSO-d,) &:8.28
(1H,s,H-2) ,7.43(1H,s,H-5) ,6.94 (1H,s,HS) ,
7.39(2H,d,J =8.4 Hz,H-2",6"),6.81(2H,d,J =
8.4 Hz,H-3",5"),3.88(3H,s,6-0CH, ) ,10.55(1H,
$,7-OH) ,9.52(1H,s,4’-OH) , “C-NMR (100 MHz,
DMSO-dy) 6:153.1(C-2),123.1(C-3),174.5(C-
4),104.9(C-5),147.1(C-6),152.7(C-7),103.0
(C-8),151.9(CH),116.4(C-10),123.0(C-1"),
130.2(C-2",6"),115.1 (C-3",5"),157.3 (C4"),
56.0(6-0CH,) . DL b4 5 SCHk [7 ] il /9 3
WA 8 M EEhREGW S b TR
(glycitein) B 4", 7- 8 F3-6-F H KR EHH (4',7-
dihydroxy-6-methoxyisoflavone ) ,

Ew e HEBAR(HE) . ESI-MS m/z 447

- 166 -

[M+H]",'"H-NMR ( (400 MHz, DMSO-d,) &:8. 38
(1H,s,H2),7.48(1H,s,H-5),7.33(1H,s,H-8),
7.41(2H,d,J =8.4 Hz,H-2",6"),6.81(2H,d,J =
8.4 Hz,H-3",5"),3.88(3H,s,6-0CH,) ,5.17(1H,
d,J=7.6 Hz,H-1") ,3.16 ~3.72(6H,m,H2" 3",
4".5".6"), “C-NMR (100 MHz, DMSO-d,) §:153.2
(C-2),123.3(C-3),174.6 (C4),105.0 (C-5),
147.7(C-6),151.7(C-7),103.6(C-8),151.4 (C-
9),118.0(C-10),122.8(C-1"),130.2(C-2",6"),
115.2(C-3",5") ,157.4(C4") ,56.0(6-0CH,) ,99. 8
(C-1"),73.2(C-2"),77.0(C-3") ,69.8(C4") ,77. 4
(C-5"),60.8(C-6") . LA L %Hs 5 Tk [ 8] il i
WM 2, Ay 6 h T
(glycitin) , Bl 4", 7-— %% F£-6-H %%ﬁ,ﬁf@ﬁﬂ-o-ﬁ-
D-mt g % 4 M 1 (4', 7-dihydroxy-6-methoxy
isoflavone-7-0-B-D-glucopyranoside) ,

k& w7 o o K (B2 ). H-NMR
(400 MHz,DMSO-d, ) 6:5.33(1H,d,J =4.0 Hz,H-6),
4.22(1H,d,J =8.0 Hz,H-1") ,0.96 (3H,s, H-27) ,
0.90(3H,d,J=6.4 Hz,H-21),0.82(3H,s,H-19),
0.80(3H,s,H-29),0.79(3H,s,H-26),0.65(3H,s,
H-18) . LA 1 Hcds Ko i ¥t 5 SClk [9 ] 4 18 79 51
BN B S S R AT R A
W3 FEF R I RIEY —3, B a5 2 HIE,
WO ARG Y T N E b (daucosterol) o

& 8 B AR 4 & () H-NMR
(400 MHz, DMSO-d,) 8:10.61 (1H, br s, 1-NH),
11.02(1H, br s,3-NH),7.26 (1H,s, H-6),1.73
(3H,s,5-CH,), "C-NMR (100 MHz, DMSO-d,) §:
151.5 (C-2),164.9(C4),107.6 (C-5),137.7 (C-
6),11.8 (5-CH,) . LA %0 H 5 ik [ 10 ] 4R 18 A9 g
Ji 0 R — B, B E S W 8 Sy Mg R s g
(thymine) ,

a9 HEHK(HE) ., ESI-MS m/z 136
[M+ H]" '"H-NMR (400 MHz, DMSO-d,) &:8.13
(1H,s,H-2),12.73 (1H,br s,7-NH) ,8. 11 (1H, s,
H-8),7.11 (2H, s, 6-NH, ), "C-NMR (100 MHz,
DMSO-d,) &:152.6 (C2), 151.4 (C4), 117.7
(C-5),155.5(C-6),139.5(C-8) ., L) %z 5 ik
[T ] IE 1 BR R e H 8 — 30, MO b 59 9 iR
1% 14 ( adenine) o

k& 10 Jek R (HE), ESI-MS m/z
113[M + H]*_,'"H-NMR (400 MHz, DMSO-d,) §:
10.85 (1H, s, 1-NH) , 11. 11 (1H, s, 3-NH ), 5. 46
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(1H,d,J =6.8 Hz,H-5) ,7.41(1H,d,J =6. 8 Hz, H-
6), "C-NMR (100 MHz,DMSO-d,) 8:151.5(C-2),
164.3(C-4),100.2(C-5),142.2(C-6), UL I ¥ ¥
5 SCHERT 12 ] 38 4 bR s g B4l — B, SO E S W
10 >y R IE (uracil ) o

a1l EEHEAKRK(HE), ESI-MS m/z
245 [ M + H]",'H-NMR (400 MHz, DMSO-d, )
8:11.27(1H,br s,3-NH) ,5.63 (1H,d,J =8.1 Hz,
H-5),7.88 (1H,d,J =8.1 Hz,H-6),5.77 (1H,d,
J=5.4 Hz,H-1") ,4.01 (1H,t,J =5.3,5.3 Hz, H-
2'),3.96(1H,t,J =5.2,5.2 Hz, H-3") ,3.83 (1H,
m,H4'),3.62(1H,dd,J =12.0,3.1 Hz, H5"),
3.54(1H, dd, J = 12.0,3.1 Hz, H-5'), “C-NMR
(100 MHz,DMSO-d,) §:150.8(C-2),163.3(C-4),
101.7(C-5),140.7 (C-6),Rib: 87.7(C-1"),73.5
(C2"),69.8(C-3"),84.8(C-4"),60.9(C-5"), LA
B SOk [ 13-14 ] 238 0 R RS — 2, B
A 11 )R (uridine)

5 itig

R B S PR, ORI R TR
ITIRE R DB AE X SR B B B O A R R
HEMIR G BRI PR IR S 2 A K. ABFR R
BU TR S 50 0 18 BB BRI R A A A T R 2 HR Ml
/LB UR

PUBA S5 0] IR S0 80% 2 B 2 UM Y 4% 7
B, 1R LR 20 P ol R T B2 A
MR R Z K Z TP s . R A [R] 3
3 JIT E 1) P 0 TR 24 VMR BE AR > UK AR W Hh LU 2
B SRR K Ve A o 5 ARG 43 A T
JE VA 1 B3 B A, T T T 0% 24 vk BB K RE Ak )
B RCR  BOR R BT s M

SCHRAR GE , S 9 R 26 4 B PO s T
RGBS A B 0 5 R 2Ry, ) hl R
IR G BB BTG R —

RSB B A IS B R
W) 53 AT RE 5 SR i T A TR S T IR At M
GOPAEA G, HRGAH L, TR 04 R WM
JE PR T A A E RS 2R

(1]

[2]

[9]

[10]

[11]

[13]
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