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Isolation and purification of 5-hydroxytryptophan in extract from seeds
of Griffonia simplicifolia by ion-exchange resin

FENG Jian-guang
Department of Research & Development, Shenzhen Polytechnic College, Shenzhen 518055, China

Abstract: Objective To research the adsortpion and separation function of ion-exchange resin on 5-hydroxytryptophan (5-HTP) in
extract from the seeds of Griffonia simplicifolia and to screen the ion-exchange resin with high selective adsorption. Methods The
static adsorptive properties of eight different types of ion-exchange resins were evaluated using adsorptive content, desorption rate,
adsorption rate, and adsorption temperature as indexes in order to optimize the resin. And the effects of different pH values, injection
rates, injection concentration, eluent concentration, and elution rates on adsorptive properties of resins were investigated. Results
The 001 x 7 cation exchange resin showed the best comprehensive adsorption property. The loading solution concentration was 10.8
mg/mL, the pH value was 3.5, the flow rate of loading solution was 4.0 mL/min, and 3BV 7.0% ammonia water solution in 3.0 mL/min
velocity was used to elute. In this process, the product was obtained with the S-HTP purity of greater than 99.0% and the ash content of
less than 1.0%, product average yield was 7.95% and the product quality could meet the market demand. Conclusion The 001x7
cation exchange resin shows a better comprehensive adsorption property. It could be used to isolate and purify the S-HTP for scale
production.

Key words: seeds of Griffonia simplicifolia; 5-hydroxytryptophan; ion-exchange resin; ammonia water; static adsorption
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—FE, PR PR FR G B P TR [ £
W5, 5-HTP 78 (2 R i 2 Mg A FH R %46k 5-HT,
BN RS S-HT HOURJE,  [R)INHR e
BB R, T R A Sh R P H T e
5-HTP bR HA L4 - se fyutfniest, iR
I R SCEREIR . RRERTSEAAE (PMS),
W SRR T pEl 0, JL 5-HTP HISE™ fh B4 AE
KRS S K LR

ST 5-HTP 53 B2k,  H iy A it
FH R FLWR BB AR 5-HTP $E4T 00 B 4liA i 9%, KB
AB-8 B G INGAT S-HTP ELAT 48 4 W B 024 o
KRR IR YA R 2R (KA g I 4pke b 5-HTP
I Bt R AR G6104 TR IFXT 5-HTP HATH:
(I PR Bk s 25 T Ll OIS 1 R G W R R B
GEAESY B 4liAk 5-HTP. {H 5-HTP 154 —Flad ik
%, HAH ORI RA S BRI
LI TH B 1A b IR B 73 B 5-HTP.  ASEH PR
PHREF= BTN A J5ok),  BRSHRI T & A 45 IR ot
5-HTP (W B9 BT RE, - 4RIE A 5-HTP WP 43 25
e R /13 v i = P R 7 = MU S P v 3 S =
TS A IR BT 43 125 5-HTP [ 120, 3RA5 )5
HOMAE 9%l F, KAy EAE 1%L 5-HTP ™
fs ORI PR S
1 NE5HR

Waters 1525 SRR (RS, 2487 XA
Ahkrilgs (R TCRFEAES A A HD, BS110S
R B2 R R IR A |, pHSI—S
pH it C B RM AR B A PR A D

5-HTP X f i (BT 20 204 99.0%, 5 [H Sigma
ZvF]D, 001X 1. 001X7,. D072, NKC-9. D061+
D151 [HE A g (R IF KR40 T ), 201 X7,
D201 W& FAC B R Ce = W IRRH A TR A
H]D. HEEA HPLC 2%, 47k (Millipore 23 1)),
afifbK CAHD, HAFEE A 7 trat.

INZFE B N4l Freshfam Co Ltd., &FHE K%
M) 2 T AR L e o GRHEARKY) Griffonia
simplicifolia (Vahl ex DC.) Baill. %,

2 HESHR
2.1 REGERRIHIE

FREX 100 g OB I InahFrdiA T4 i, Beda
40 cm X 2.5 cm WIBEHS A AT, ReoelikliE, b
e B2, R BRI, DA alifk
IKJG AL JERHTFES o AR ISR, A T 1 v

rr R 2~3 em, IIAZitbK)S, R 4h, N
YFT IORNROK 78 73 I, SRS HT R il AT R BT
Ky ATBMHBEZ RN, RENBIR AT AR
A KN AT AR 3, BN
BB S 1 mL/min, {545 I AR 1B
W e R ERA AR R 1000 mL, JEIHB IR
AR, %
2.2 S-HTP & HPLC ;£ &M
220 B AREHCY Waters Symmetry Cg
(150 mmX 4.6 mm, 5 um), Vsl HEE-0.1%4
PR /K (10 290D, ARG 1.0 mL/min, AWV
£ 254 nm, FE 25 C, HEAEE 10 L.
222 LPERRFE  KEPELS-HTP X 10.0
mg, & 25mL T, IR AR A 10 min,
F E 2%, 73 396 pg/mL 5-HTP % IR S i 4. Y
TR TR 1.04 2.04 3.00 4.0, 5.0 mL T 10 mL
SR, I T EERRRE 28 20 FE RS I A R ) B A
B

UG]S R BT 0.45 pum AL BERL IS
I3 MUERE 10 L, & Rt A rme, @i
B 1. DAEIABCNREARSR (XD, XIS S-HTP
JEIREE WA bR (YD, BEATEAERDE, R
& Y=310 000 X —3.381 1, »=0.999 2, ] 5-HTP
7F 39.6~198 pg/mL £ 56 & K AT
223 FESIE  BUMARFFHEEORARE 100 £ )5,
H 0.45 pm TALBEREIERE, W 10 pL BEFEIE .
R ILE 1-be R RSP IASHRERE J5 1 Ik
PRI S-HTP TSR R 108 pg/mL, #efH#3
Inghkr skl 5-HTP #5200k 10.8%.
2.3 WEERITALIR

WG I AL B 4% I GB/T 5476-1996 (1) 5%t
A7, BB AT G S8 2B A KR 24 h, AL
AN, TR E KGR AT, i
AR Ry 1ke SRIGH] 4 B IRAAFE 1 mol/mL
HCl W 2 h, fiike, FalifeKt st s pH (A
S5/ FEA 4 A5 IRAFA 1 mol/L NaOH ¥ ili%
W2 h, BiRE, Ak KEs pHAEA 8 Ziti. &
Je 4 A5 IR AR ARG 1 mol/mL HC1 ¥R 2 h,
WM IRSE R H 8, 2, M alifb /KB % pH
5~6 R my Rtk A

X T 91 A8 $AR IR 7K BRI TR IR Ak B L7,
KA~ PR — B, HAbRAE 5 2RI BH B A8 6
B i o
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Fig. 1 HPLC chromatograms of 5-HTP reference substance (a), sample (b), and sample after purification (c)

24 ERSIRIE
241 AR SR I AT 001 X
1. 001X 7. D072, NKC-9. D061, D151, 201 X7,
D201 MG 3 g & 150 mL HIE=fRH, A
5-HTP JREWRZ A 10.8 mg/mL MMAFFHLEEUE 50
mL, 7& 25 CEEAKAES, L 100 r/min #=3%, HX
FEONT, 4EMrh 5-HTP 5T IR AR I kg W B 1
7o W5 MR PP IR R 5-HTP I Tk i, o
S5 S-HTP (W B SR 2,

Wt = (Co—Co) V/ m

W3 =(Co—C.) / Cy
Co W 5S-HTP MG R (mg/mL), C. W
M3 JE v S-HTP BIRRIREE (mg/mL), Vg
WA (mL), m AW R E (2

IR BP0 e, i 25 O 4l 7K e v
I 2 ¥k, TN 150 mL HIE=MiT, P& A H#H
BRI 50 mL T B2 A 7.0% 1 2 /K, B 25
TR RN 50 mL iRy 5.0%(1) NaCl %
W, TR DL 100 t/min 25 ClIEIE/KB TR,
HURESS T, AWM 5-HTP ik FEASAZ I A v it
SEAT 0 5E AR R 5-HTP B TR B, 144 5-HTP
(IR

R =R h S-HTP B / MR 5-HTP

I

i

i

ANTA]B T A BB G X 5-HTP (W B W B %
MR F R IR 1. WK 1 LLEH 001X 1,
001 X7, D072, NKC-9. D061 5 Fhk fig B A 5 w1
W%, 8 BB iR NKC-9 B AR (MR R ek, 45
7 SRR R B B ATAA R %2, 326 H 001X 1,001 X 7
D072, D061 4 Ml HEBEAT iAW BN Bl 2 %42 . LA
¢ INF 208 B BRI BB O IR TR] £ A4 I BIASLAR i F e
WS 2 R (B 2). B 2 BT 001X 1.
001 X7 B FASHM g X 5-HTP (110 B kg s -1

R1 FRBFRIGHMIEXT 5S-HTP HIERZS IR M
Table 1 Static adsorption property of different

ion-exchange resins on 5-HTP

SR R R

RS LR S g & % % 1%
001X1  FRERVERH BT 44.9 249 938
001X7  RERVERH ¥ 56.5 314 926
D072 RALBRIEEBH 25+ 47.8 265  83.1
NKC-9  RALWAFRIERH 21 57.3 31.8 743
D061 KA & 1 50.2 278 842
D151 RALSIERERH & ¥ 40.7 226 918
201X7  AmEEMER T 32.1 17.8 926

D201 KALaETRAE B B 1 38.2 212 83.1
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Fig. 2 Static adsorption kinetics curves of 5S-HTP
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FP7, D072, DO61 AW Tl b i, 22 4
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PRI B8 D072 D061 K LA B i by Hkt
WS PR P-li 25, BT B oA AR B B e 4 ) RAR ]
Hi 2 BB IR I 70 T af i 22 o R o 25525 IR B
R IR, A 001 X7 SRIRVEDR 206
TP T AS M IR R S-HTP WR B4 by, I 25 bt
TN 56.5 mg/g, fREN 92.6%, VIR —F
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BEAT W BHRSS, f fefh oy B alifb 1.2
2.4.2 U BENR T R s B I Al
R 4 4 001 X7 WIE, BEMIE 3 g, & 150 mL
FIE= A, NN 5-HTP JFEWEE N 10.8 mg/mL
FIINAFFBEBGR 50 mL, 4393F 20, 30, 40, 50 C
K H, L 100 t/min %% 3 h, BUEESM AT,
SE BTG AEAS LS 1 (0~ W B o, & SR 40k
56.03. 56.31, 54.83. 52.90 mg/g. W%, VLEEXT R
JIE ()P A W B s g AN K, R 204 30 CURER,
SR B AT 2 s MORRREL T =i #4050 °C
B, SPHTIH EIsA R R,  PRIAE SEBR AR = i R X
VRO R il AT A
2.5 ISR

BT A S N OB A S AT, B
TAHI A, BT 2R B R BRI B R L
AL 352 BB NFOIE N BB IR 2 1f A1 7E
I P B P O R, BB T A e U,
DAL AT 0 BEFEAT BN AW PR 23 B8, DRA B (1)
B B PERE
2.5.1 _FE pH {EXF 5-HTP W Bt s2ma  Fs fitkb
FRUF (R 001 X 7 & A He M IEEE A 40 cm X 2.5 cm B¢
B EAT, IERE AR 100 mL, gk HEEL
W S-HTP [0 % 4 10.8 mg/mL, 1 pH {H4)
54 3.04 3.5 4.00 4.5, 5.0 B EAE L 3.0 mL/min
(R RAR AL B 2 T 3EAT EAERR, Mt tH v S-HTP Jit
R B EREIROT IR 1) 1/10 5 4 5-HTP [ %
i U, g5 ik KR, R ERER . AR 300
mL A KPR G, WKV W, A IFKTE
TR AR, R AR L S I 5-HTP
PRI EE, VHEAEAFR pH (AT & A
BEREXE 5-HTP (WPt 45 TR W pH (X B A5 1)
W B PERE R A K, fE pH {H 3.04 3.5 4T,
JLOG B ey, {HAE pH {H 3.04 3.5 WL P 7
SEANWIE . 45 pH {H 4.0 A LA i, LR pH £ 0 W B
K, RO S ILIR I = LU R R I S bl i, A6 2R
FE PRI K pH E 3.5 BEAT LA .
2,52  EAREABIREST S-HTP LI R 52 m b ks
A “2.5.17 T, INgFFEReE T 5-HTP )5 S
FE4 10.8 mg/mL, I pH 1K 3.5, L1 2.0, 3.0, 4.0,
5.0. 6.0 mL/min FFEARRUR AT AW, UL
FEMRRR oA RAA AR, IR RIS (Co)
5 R TR (Co) LA A AR ) 7
% M2, LEBAS ] AR AR 0] 2338 1 2R 1) 5

M S-HTP ik Bk 31 FAE VR I IR B 1)
1/10 I} 25y 5-HTP [P %35 5, 51k B

ME 3 TR, Y R EN 2,04 3.0,
4.0 mL/min i, H EAREARGEAHEZER, W&
100 mL AEPRARFIR NG 0] LUK B 450 mL ) EFF
W, I EREARFRA S S-HTP 5 iE . M b
FEARA R N3] 5.0 mL/min & A B, 5-HTP (¥
EE AT, I BRI . R,
K YEsE e, %A 4.0 mL/min _EAEARFUR =k
17 LFES

0.4r

——2.0 mL-min
03k —#—3.0 mL'min
—&—4.0 mL-min
—+— 5.0 mL-min
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Fig.3 Breakthrough curves of 001 x 7 ion-exchange resin

253 DRECEIREXS S-HTP WIHAIEm  fHE
5-HTP ik 43 K 5.4, 7.2 10.8. 162, 21.6
mg/mL A FFHE I (pH {HN 3.5), LL 4.0
mL/min (ARG E AT ERER R, 49 i 5-HTP
SR LR B EAERUTEIR N 1/10 B8 5-HTP
(W25 m, 51 R, EREIRENSE RS, A 300 mL
ALK PEEA I, WO _EAE R O BRK P,
BHARPLA P 5-HTP (KB, T3R5 1)
WP i, 2 SR IORAEAN ) BRI B N AR IR XS
5-HTP (KW P8R, 25 SRWRB 52530 b 41.61.42.10
42.00. 35.11. 34.72 mg/g, WK 93.4%.
92.8%- 93.1%-+ 91.2%. 90.6%. iR FEH], LFEWH
W S-HTP AR BN, H B ok, (HAR R
Tt B IR FE PR OB L B B 22 e AN, 4 i
WPEIRF] 162 mg/mL f LA I, L% & i B
K. BFIEE RS EAERRE R AR SR s R s, 1B
5-HTP JFiEIKEE N 10.8 mg/mL N BOmE
AT ERE

254 VRBGRIRE S BIRE B AR IR E
eI E K. iR, i, (HX% ek
B0 Hh B B (1 0 I S A R K
Wiy, TR F 2 KA A R, A R4 TP B
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VeI ik B I K Gy R, DRI FH 2K A
BRI FEAT YR, T 4> H A0 R 3.0%
5.0%+ 7.0%- 10.0%Z/KIEATVEM R .

BCHfl 5-HTP ik % 4 10.8 mg/mL [ Inghxf
PEHGE (pH A4 3.5), LL 4.0 mL/min /AR &
HEAT BRI, EAESERES, H 300 mL 25K
PRk, I 300 mL (UK BEI TR, WeAEvE
FR IR, IR BB AR RUR L b 5-HTP ()R SRR S,
THEL S-HTP vklii® . ER ks, EHAam%k
FFIEDL T, P [R5 2 B0 2K SR AR I
Ji o, MM o Fe R MUK IR B, 455, S-HTP Pelit
KRR 70.5% 84.2% 93.9%. 94.3%. LK
B, B ZUK R e s, JLUE SR i 2 4R
. ISR 7.0%0, PR INR] 93.9%, 1M
10.0% VL2 55 7.0% 130 M 2% R 22 S AN W i
M EAS F3 ) 5 S5 492 4 A B R R P 2 A
f&, TR BN 7.0%K 2 KB TN .

2.5.5 VEMCABIEXTVEB R 5 AR B
MRS, 56 300 mL LB KT, AR
SRR HUN 7.0% 00 & KBATYEE, WL,
YRR A S-HTP 1 Sk, LAPERi 7]
R B BEAR RS, BEBGH T S-HTP RN
PAPRe Ve g . TR LRERE, A
FAFRIE LT, FOBAS [R) B A4 R it i 3R AT IR
IR, AT M A dee LR VR AR R i i 45 3 LI
4, GERRW], YEBAARIR RN 2.0 3.0 mL/min K,
AT AR LA A, 0 1) U T T v A
AKX, T, 5-HTP VLI RIEF] 95%LA L.
Ve AR R B8 N E] 4.04 5.0 mL/min i, YRR
(U = AR, WeBAR e, RIS ™ E, fEit
VEMARFR B A N BLAF] 95% LA vk, W
ZUKIMPE AT B 238, BT A= Ak, 254G
R I ) DL R Z KT FER S O T, B E LA 3.0
mL/min [FIZEBAARR AT VRN, 2K B A TR
3BV (BHIRAFD, Pl msEs A 4 BV,
2.6 HETLZRMHERIIERE

T 001 X 145 8 FAS [RI S ARy 25 1 A #e i I
Xf 5-HTP [P BRPERETE RELL AL, Ao 001X 7 FHES
TS T R R B B AR SR HGA  S-HTP IR
B, Bk T 20 L 4.0 mL/min () EAARIR & FFE,
VEBR IR TN T BN 7.0% 20K, PEB AR B
3.0 mL/min, JEBAERA 3 BV, YEliE AR A
4 BV, FRERH S-HTP 1S3 4 10.8 mg/mL,

35
307 ——2.0mL'min"’
- —=—3.0 mL-min"'
L 25} —4—4.0 mL-min |
E 20 ——5.0 mL-min”’
5 L
g
A 15F
£
o 10
5 L
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4 TEFERFRIRE TR ik

Fig. 4 Elution curves of different elution flow rates

FARGER RV B pH AEA 3.5, $% M Bk e
AP HEA TR B R I B0, HORE AT I
FEV WRBM . Belt, ek dn 45 o G R AR gk
7 5-HTP (f15 K Ko MO bR (A 47, HLA
P B L 1-c, &5 5-HTP Jits 5050530k
99.3%- 99.1%- 99.2%, K453 54 0.06%- 0.11%-
0.07%, 3% 54 7.86%. 8.01%. 7.98%. 1] LA
F L S0P R 5-HTP e 20 B0(E 99.0%LL |-,
HIRSy By BURT 1.0%, 77 5 F 152 7.95%,
% R GTIgEKR, T20a G A,

R = TR X SR I T 5-HTP (R4 5 / 3
R
3 itie

BT A8 G 73 25 S-HTP X FFEHIH
pH {H ELERBBUE, (AN RIHE IR I 4k IRk 287K 3
HORAG 4R IR RI L 5-HTP (R A7 25, FrbA3k
3 EPE DGR IL RS pH EAFAE 22 5, HERIR AT
FRHGR I pH AR, W H EWR AR, Fik
Rt PR AT 2 A% pH TN RS pH H, B R
b EREHBE pH B KBUHLT -

PE B K 5k B o S i s, R
TE A A I A% R R BR R 2K I T
Bre KB sgm, ] DUZE 4 21— e 7% B 5 7 o
A KRR B REAT W 4, S AT S 1
KUk 2 f b o

SRR SRAR T S T R AT A A K BT
5-HTP, {HERHEHK) 5-HTP & 5475 a] LU B A F:
() T2 AT 70 B R B ATy T gk — 25 S

T i A AN AW BHREE, SRA 001 X7
BH B3 T A b5 IR W B 20 25 5-HTP,  HmgiF$E i
2B I W B 23 8 L & Al S 3R A 7 3
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5-HTP (15 & 73 b 50K K 10.8% 32 1 21 99.0% 325-338.

£, BAETERS 5-HTP [ RCRIE 2] T 73.0% (9]
e = ST X B SHTP R 48/
JEUR HR T A 5 P B o DN P 252 B g

Or B EIER I N F A=, A R

(I FZE41, IR 001X 7 WRBR43 85 S-HTP T2

EE, BEARBRRA A, TSR
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