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F1 AEATEFIKETRLRAFN (x t5,0=3)
Table 1 Effect of different precipitants on soymilk precipitati-

on (x £s,n=23)

2.3 E—RMRIFNSHMIE

KA Lo 3D IERR RSk, W F#1E.10.0 g
MEAER 2 AR RS Ve AKIT KK (R
V)L A PAM IS, PO B PR 2 #  DOUE , Flg
W PE W AR B (V). LV =300 mL b 3 i, %
Ve =(300/V) XV BIE 25 F a3k 3, J7 22 43 Hr 4 21
mk 4,
£2 BE—RMERIFMEZMKE

Table 2 TFactors and levels of the 1% precipitation process

K & Factors
B Ve K-S

A K3

K- L Vol. of V. . N
Level PAM r it solution/Mucuna ¢ %ﬁﬁ-@ DZH
PAM content Standstill
in soymilk pruriens time Eh) Blank
(gL bean weight
(mL+g b
1 0. 05 30 1 —
2 0.10 35 1.5 —
3 0.15 40 2 —

i *3 E—RMREIFHRRBITESER
)
PUVE Precipitant Ve c Table 3 Test design and results of the 1" precipitation process
Precipitants content in (mL) (mg+*mL™ ")
Soyml}lf Sy K1 & Factors
(g-L D Number Ve (mL)
B of test A B C D
L 0 5.33£2.52°°  1.58%0.19
No addition 1 1 1 1 1 79. 00
AR ) ‘o ﬁ '
Gypsum powder 2 11.33£5.13°° 1.24+40.04 2 1 2 2 2 109. 71
MgCl, 2 15.00 + 4. 58 1.06+0.12 3 1 3 3 3 122. 25
EEEN o s34
Alum 2 18.67+4.72 0.56+0.19 4 2 1 2 3 235. 00
WA ‘o 4
Montmorillonite 2 20.33+8.02 1.22£0.18 5 2 2 3 1 270. 86
TR , . 6 2 3 1 2 212.25
Tannic acid 2 32.33+7.51 1.50£0.15
3 2y 7 3 1 3 2 242.00
HATRR 2 30.67+7.02° 1.51£0.16
Tartaric acid 8 3 2 1 3 244.29
PAC 0.1 125.33+26.76 0.48+0.137 7
PAM 0.1 99.33%13.01 1.53+0.10 9 3 3 2 1 263.25
VLA ¢ KBV, 9.5 PAM 41HEE . * % P<<0.01. % P<00.05; K, 101. 32 183. 00 176.18 202. 04
C A, 5HF ML L. 7% P<<0.01,7 P<<0.05 K, 239.37 208. 29 202. 65 187.99
Note:By 7 - test, column V', compared with PAM group, * * P <C K, 249. 85 199. 25 211. 70 200. 51
0.01, ¥ P <C0.05; column C, compared with no addition group, e
- . 148.53  25.29 35.52 14.05
P<<0.01," P<<0.05 Range (R)
T4 F—RMNEIFHNAESH
Table 4 Variance analysis of the 1* precipitation process
7 22 K B 227 R A ¥ F {8 W
Source of variance Sum of deviation squares Degree of freedom Mean square F value Significance
A 41 227.73 2 20 613. 87 115. 60 P<C0.01
B 985. 14 2 492. 57 2.76
C 2 044. 65 2 1 022. 32 5.73
D (Blank) 356. 64 2 178. 32 —

Note: Fy 5(2:2) =19.F 4, (2,2) =99
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THERAEL L JEWOM 0.1 ¢ PAM, PRl $HIR & , 7
2 h, WAl AT 0
2.5 REIFSHHME

Fe A — R UUTE Tr Ak 2 80 45 8 000 mL
UEW 500 8 Sy, 45 A UE M 48 2 R R BL B i =
L E 6 h, PEELES ST BRI, T
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Table 6 Test design and results of the 2™ precipitation process

IM ML B BEE Y 25 - 50T, KM R RS HE Factor o
R TR (R 8T 9 4y B0 200 mL . #5346 5 19 FH 1= R B of test A B ¢ b
BRI PAM ¥ DU PR TR 20 DR T i L DL 1 1 1 1 ! 70
— 5 I ] Al L 0 B R AR AR (VD L EE R R 6, 5 2 1 2 2 2 51
2T AR 7, 3 1 3 3 3 90
x5 FZRMEIFMEZRMAF 4 2 1 2 3 116
Table 5 Factors and levels of the 2™ precipitation process 5 2 2 3 1 149
K % Factors 6 2 3 1 2 172
KT P{%Aﬁﬂ/ﬁ‘\ﬂf; i - 7 3 1 3 2 122
Lol pan coment Sl T e 8 3 2 1 3 160
in filtrate dme () tare () Blank
(g+L™H 9 3 3 2 1 137
1 0.01 1 25 — K, 70.33 102. 67 134. 00 118. 67
2 0. 05 1.5 40 — K, 145. 67 120. 00 101. 33 115. 00
3 0.1 2 50 — K, 139. 67 133. 00 120. 33 122.00
Rajze%R) 75.33 30. 33 32. 67 7.00
W 2853 BT i 7s PR R B 52 e KNHEIF g A>C>
B Wk A,B,Cro 5 220 M s, A SR AR R 3
(P<<0.01),C 5 i 3 (P <<0.05), B 5 0 A ] i
F®T EZRMRIFNFESN
Table 7 Variance analysis of the 2" precipitation process
T3 22 KR B2 I B ¥Ir F{H e
Source of variance Sum of deviation squares Degress of freedom Mean square F value Significance
A 10 518. 22 2 5 259.11 143. 00 P<<0.01
B 1 389. 56 2 694. 78 18. 89 P<<0.1
C 1 614. 89 2 807. 44 21.95 P<0. 05
D (Blank) 73.56 2 36.78 —

Note:Fy 1 (2,2) =9.F 15(2,2) =19,F ;; (2.2) =99
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Table 8 Effect of concentration degree on L-dopa crystalliza-
tion

WG 5L
Vol. of concentrated
solution/Mucuna
pruriens bean

1

weight (mL « g )

L-dopa % %
Transfer rate of

L-dopa (%)

Filterability

1.0 27.41 XEJE Difficult
1.5 34.35 HEJE Difficult
2.0 58.28 A 4§ Filterable
2.5 59.72 Al J& Filterable
3.0 51.32 Al J& Filterable
3.5 40. 11 A 4§ Filterable

2.6 BRAEHAR

T FHA% G0 20 0 RS ok R T R 2
®9 HIKETER
Table 9 Results of trial-production

tofin A& pH {4 3.5 YRR K I Wik (TSGR A
3 Ve M EBE N A L-dopa HL i ¥ fift 2 10 1
JIUACKEL b 5 £ 4 96 1 245 FH 900 1 e R B DR 40
min; 2 HAE BRI, AR A E R R BT 4
UEHRES &, TR 5153 2] L-dopa j= i,
2.7 IEZwHiRIEiE

FEA T ZAE T VE TR Ik B IE K R A W i A BR B
A RT3 Atk A Az 7™, 77 A (RO 25 O REA T
HIE, 45RME 9 Fin, TLET R, = MR
=i R 55 T2 Y, T2 H= A& & HCL
Y Tk g K

i AR Mt L-dopa R =N 7 L-dopa _ % % 0 2E %
E1R7.4 Input of L-dopa content Fuuﬁﬁi B L-dopa ¥ % ﬁ””ﬁz
L . o Quality of product . Transfer rate of Yield rate of
Batch M. pruriens in M. pruriens Cke) L -dopa content in L-d %) duct (%)
bean (kg) bean (%) g the product (%) —dopa t 7 produc 0
1 100 4.18 2.21 99. 94 52. 83 2.21
2 200 4.71 4.77 100. 24 50. 75 2.38
3 300 4. 84 7.95 99. 35 54. 40 2.65
AXFﬂJ 200 4.58 4.98 99. 84 52. 66 2.41
verage
3 it o UUUE ik Uk AT RN T A UL AR DU -
T TE

L-dopa AT LB Ak 2R £ B8 55 A LT
F s 7E K PR . H I 600 mL KA AR 1 g,
RIS F I L & H A4 X L-dopa A 4 1E T, K
WRE#ET 3 mg e mL7' HIL HER LK,
M G KK 10 min, B W ) L-dopa TI ¥ f# % # A
K, L-dopa Z ¥ TR /K A4 H pH<I3. 5 iR /K
PRI, 23 PR o R /K V4 il R 22 4% o T <3 2 L-dopa ok
AL T

AT AR ME SU7E T8 T BRI/ 4 O Y
Fe ORI AR, T 2R S R T K3 & e
[i] AT HE 7K P VE By AN K B I B T L PAM L€ ) 45
T, A 2 i K PR R b 9 /D B BBOH Hh B 2 JBT . i
B & A K a4, 25— U TE i DR A R4 B b
BE AT B A 8 T 5 K B O R 2 P HOR  PIIK
PAM PUyEd g . BTk 29 1500 S 0. A0 24 T Bl
K29 152 1 L-dopas e 4 #r thHL& T, A 1526 —
20% 1 L-dopa 5% 8 T BE WL, #& B L-dopa A K $ii

dopa % % , e A48 = 7 i A

TEWR 45 M Y L-dopa T ¥ OB H 1 & A b &
L-dopa, Al 3@ i N S EERT . T S Bk B 1 422
HET AR A B L-dopa 7= i H B, B RG0SR L T2
JE K B 7= A U 2 B A ) B % B 2 R R

1i% 2 W2 & L-dopa J* it B9 AH W) L 2 — (BRI 24
) ok H & m < 0.5%, (3¢ H 25 ) Bk <
0. 1%, KWL 7= 5 di 2 W1 . L-dopa 45 Fh BE W 1
pH {E BRI Pk, 45 i R S i Ik, AT E
SFEPER pH A 5 - 6, 2K L 7= 5 T Y g &R
AR Ty ik B [ 24 ) R CRR U 245 3 ) K L 43 7
i ] A B¢ 5 [ 2 B ) R,

PAM BE5 73 80T 7K ¥ W v 04 58 1 J0RE 28 4% | oY
45 AT AR A e VTTVEAE T )z N T R OK
AP B AT K A B AU T2 PAM
VEDTVE R v A D8 B 1 48 4. il S0 /K SR 34 2 vk B
i 2] MgCl, s A8 K i i 8 11 5 AT & [ Al &2
JE R AR I DA UEDE S K # 5, L-dopa B 2k K,
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LA it — 22 05E

RTEARF=AR B 5 COD Tk &K, &4 7=
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(22.4 mg + g DNE AEH T EM I LI AR
A AR Ry A 7 SRR AT B0 L R 58 8T T2 38 A M
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Study and Optimization on the Process for Producing L-dopa by
Water Extraction

LI Xuejian', YIN Jianglin', YUAN Jingquan', SU Jian', ZHAO Xiaochao', LI Yonghong®,

HUANG Yan’,ZHANG Wenyan' ,ZHANG Guizhen'
(1. Scientific Research Center, Guangxi University of Chinese Medicine, Nanning, Guangxi, 530222, China; 2. Napo Kangzheng

Plant Extracts Co. , Ltd. , Baise, Guangxi, 533900, China; 3. Guangxi Institute of Chinese Medical & Pharamaceutical Sciences,
Nanning , Guangxi,530022 , China)

Abstract: In order to develop a new environmentally friendly production process to extract L-dopa from Mu-
cuna pruriens sMucuna pruriens were grinded into water slurry with acidulous water,and the solid particles
in the extract solution were removed by polyacrylamide (PAM) precipitation under room temperature. After
filtration, the filtrate was boiled and cooled to room temperature. Once again,thermal denatured starch and
protein were removed by PAM precipitation. After filtration, the filtrate was concentrated to release crude
L-dopa. L-dopa product can be obtained by refining crude product with hot dilute HCI solution. L¢(3") or-
thogonal tests were used to optimized the process parameters of key processes. The results showed that the
newly developed process did not discharge wastewater containing starch, protein, HCl and NaOH. 3 batches
were trial-produced with an average of 200 kg Mucuna pruriens per batch,and the average yield of L.-dopa
product was 2.41% ,and the average content was 99. 84%. The extraction efficiency was close to that of tra-
ditional process. The content and related substances meet the requirements of Chinese Pharmacopoeia and
European Pharmacopoeia. The newly developed production process is green,reasonable and feasible,and suit-
able for the production of industrial scale.

Key words: Mucuna pruriens,l.-dopa,extraction process, PAM, wastewater reduction, precipitation,orthogo-

nal experiment
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