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Determination of the Content of Strychnine and Brucine in
Strychnos nux-vomica L. by the Liquid Fermentation with
Trametes cinnabarina (Jacq. ) Franeh

LIU Xue—xiang, PAN Yang”*, JIANG Ya-ping, WEI Qing-fang
(College of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210029, China)

Abstract: Based on the results of the single factor (carbon and nitrogen sources), the effect of
broth content, mycelial pellet amount , powder weight and fermentation time on alkaloids con-
tent and biomass growth were further discussed by using .16 (45) orthogonal test. The opti-
mized culture conditions were acquired and listed as follows: maltose is carbon source, soybean
cake powder is nitrogen source and liquid volume of 100 mlL (a 250 mL flask), by adding 0. 25
g powder, inoculated three evenly sized mycelial pellet, cultured at 28 degrees celsius for 5
days. After optimization the total content of strychnine and brucine in the culture medium re-
duced 8.74% compared with the control. Biomass could reach 10. 6 g/L. Its rising rate was
37.7%. Meanwhile strychnine N-oxide and brucine N-oxide increased. The results showed the

drug could promote the fungal growth and it can decrease the content of toxic constituents by

: 2011—04—15
: (06 KJB360083) ; 7 .
(1973-), N , , . E-mail: xxliu2008(@ yahoa com. cn
* : (1964-), , s s
E-mail:y. pan2006@163. com

294 Journal of Food Science and Biotechnology Vol. 31 No. 3 2012



liquid fermentation.

Key words: Strychnos nux—-vomica L, Trametes cinnabarina (Jacq.) Franeh, liquid-state fer-

mentation, strychnine, brucine
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3) : 250 mL ,80 C s o
, /(g/L)=DCW X1 000/V, DCW
, 27~28 C ,140~160 1/ (),V (mL),
min, 3 135
L33 D) . Lichrospher S C18 (4. 6
D mm>300 mm,5 pm); .- (38 62),
+ Leg/dL ’ 1 000 mL 3dg
( h h Sty Bru ) L7 g; :1 mL/min; :30 C;
’ 204 :260 nm; 10 pL,
) 2) : Bru-
( ‘ . \ : NO 5. 03 mg.StryNO 5. 01 mg.Bru 5 06 mg.Stry
) Stry  Bru 4. 99 mg, 5 mL s
, 1%. , . BruNO,
2) StryNO,Bru, Stry 40 p L.120 pL 0. 6 mL,
o 1. 2 mL, 5 mL s ,
) Ly (4%) ) , (
(A), (B). © BruNO & 050 pg. StryNO 24, 05 pg,Bru 0. 121 4
(D) 4 > Stry mg.Stry 0. 239 5 mg),
Bru 1 , L, 3) : 4 000 r/min
Tab. 1 Orthogonal design of culture conditions 10 min, 5 20 mL . ’
’ 0. 45 ym . HPLC .
mL /g /d H :
1 50 1 0. 25 2 , 1/2.1/4.1/8.1/16
2 75 2 0.5 3 , , .
3 100 3 0. 75 4 . BruNO, StryNO, Bru,
4 125 4 1 5 Stry (pg) (XD,
. (mAbs) (Y), ,
1.3 4 4 000 r/min
10 min, , .
2 4

Tab.2 Result of linear relationship of four alkaloids in Strychnos nux-vomica L.

BruNO Y=1 068 660X+701 0. 999 9 0. 005 030~0. 080 48

StryNO Y=1 829 458X—1 214 0.999 9 0. 015 03~0. 240 5
Bru Y=1 584 534X+2 362 0.999 9 0. 075 90~1. 214
Stry Y=1 440 244X+18 837 0.999 9 0. 149 9~2. 398
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Tab.3 Result of orthogonal test

1 1 1 1 1 1 4 4

2 1 2 2 2 2 6. 1 0. 521 1. 837 2. 358
3 1 3 S 3 3 9.3 0. 535 1. 846 2. 381
4 1 4 4 4 4 10. 3 0. 305 1. 605 1. 910
5 2 1 2 3 4 9.8 0. 499 1. 739 2. 238
6 2 2 1 4 3 7.4 0. 141 1. 434 1L, 573
7 2 3 4 1 2 10. 0 0. 410 1. 361 1L 771
8 2 4 S 2 1 9.8 0. 505 1. 748 2.0 253
9 3 1 3 4 2 11. 7 0. 294 1. 649 1. 943
10 3 2 4 3 1 137 0. 499 1. 751 2. 250
11 3 3 1 2 4 7.3 0. 394 1. 225 1 619
12 3 4 2 1 3 8 9 0. 450 1. 458 1. 908
13 4 1 4 % 3 14. 6 0. 565 1. 857 2. 422
14 4 2 3 1 4 12. 7 0. 420 1. 366 1. 786
115 4 3 2 4 1 11. 6 0. 206 1. 155 1. 361
16 4 4 1 3 2 1L 1 0. 533 1. 839 2. 372

K, 30. 1 40. 5 30. 2 36. 0 39. 5
K, 37. 0 39. 9 36. 4 37. 8 38 9
K; 41. 6 38 2 43. 5 43. 9 40. 2

K, 50. 0 40. 1 48. 6 41. 0 40. 1

K, 8 787 8741 7.704 7.602 8 001
K, 7.837 7.970 7.865 & 651 & 445
K; 7.720 7.132 & 364 9.242 & 287
K, 7.941 8 442 8 352 6790 7. 552

R 1. 067 1 609 0.660 2 452
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Tab.4 Variance analysis of orthogonal test

A S ) 17. 43 193, 67 0. 1767 0. 0589 2 07
B 5 0. 77 0. 26 2. 85 0. 3698 0. 1233 4. 33
C 3 4870 16. 23 180. 37 0. 0855 0. 0285

D 3 9. 16 3. 05 33. 93 0. 8921 0. 2974 10. 43
15 3 0. 27 0. 09 0. 1152 0.0384 1 35

F0.05(3,3)=9. 28, Fy 0 (3,3)=29. 46,

25 Stry  Bru .
3 . .
10. 6 g/L, Il 3)
, 37. 7% I , Stry , .
Bru 1170 %, 3.4 Stry  Bru
8 74%, o 5
StryNO BruNO 0. 020
62%.0. 010 38%, . ’
’ ’ L 1) . 250 mL
3 75~125 mL .
Stry  Bru s
50 mL Stry  Bru
i) : ’
(0. 25~1 g) . >
. t B
2) .0 25 g 3 Stry  Bru
. 4
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