5 34 B4 10 1]
2018410 H

00D & MACHINERY

Vol.34,No.10
Oct. 2018

DOI:10.13652/.issn.1003 —5788.2018.10.034

ERATREBEMIELELIZ0WL

Purification of Rutin from Flos Sophora
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Abstract: In order to comprehensively utilize Flos Sophora resources
and industrialized large-scale production, the development of optimal
conditions for the purification of rutin by polyamide resins is highly
desirable. Paraphlomis jauanica was used as the raw material, and
four factors including concentration of sample solution, flow rate of
the sample solution, ethanol concentration of the eluent and elution
volume were investigated to ascertain its influence on the purification
of rutin, When the concentration of the sample was 0.286 mg/mL,
flow rate of the sample solution was 1.0 mL/min, with eluent of
80% ethanol and elution volume of 2.5 BV. Finally. the yield of rutin
was 55.49% and the purity was 99.08 %.

Keywords: Flos Sophora; rutin; polyamide resin; purification

MR B USRS v [ 26 9 bl B 25 i R A A .
REETL M /N o8 R R R I S I N N
AN Ho L M R B E TSI R TR ARG R P Y
PE R A 2 a0 A T 7 AN DA B R K N L A B —
BLOK D 52 BEAH ) B2 (Sophora japonica L.) 9 -+ 1 461 &
A DA AE R TR — 2 R A
7T (Rutin) 5 43 25 7 4 2 BOK G 200 Hh A9 32 2800 R o
DTHEAFZHRE. VEIHEREEGY . 2—MEYE
PEAR S )2z 0 ) PR T 2 LA B Lk /0 o B 2R B
LA TE 8« A2 S 200 L 48 A LA T 4% L R LR 9 SE AR

VBB Ar : L0 (1988—) . 2 1 g B 2% Be 0 . A 1=
E-mail: 672576276(@qq.com
U5 H #9:2018-07-03

R v T o Y i IR R R K BT B AR A L
HEXRIMKAE T WET 4. W CHIS IO s R 2
IRSEMH T T ATk 252 A A i v T Al 3
T R OR T B Al Ak vk T A 2 R R AR AL G .
45 fh IR AETEFERT A, 0 70 AN B0 R 14 S5t B TG R LA il 2 4k 1k
X T Al AR B AR B, HE LA S B 2 EOR . i A G AT
RO RER AR S W B R EE SRS
IR IS SR T A R R A 3 30 400 R T R T e A AR 2 T
S5 B 1R OB A I P T I AR R L 2 BR R DL
193] — R JFORHR] ] 208 D20 R 5 AR R S A S T
W T7 0 O RR BEIR 0 e R S g FI RS- S %

1 ME S5k
1.1 Res

SARRRK 2016 4F 7=, 7 M B 4 BE R R A ok A PR AL
XFH TR 2 45 CHET IR BRE . 2 40 H i, & B 348 4%
F o LA T (59.15%6) A 4 A oK O 5 44 et S 56 = i S0
R BB ITT 1 7 32 B AR 00
1.2 FEKH

FEThRAE S S 99 %0 . rp A 2 A E T 9T B s

S i 2l R AR R AL i

VKSR b K B s A8 I 55 . 43 B 4l
PNCANEIY =Sl 37w

JEHT R R 650 B, AR PO A2 Ry B IR A F] .
1.3 {NFBiEF

B 5% $2 B 2% : FVSY-360 R, b 52 7] 74 6 k. BF £ A R

NEIR

HLF 40 B K% JA3003 BY, I i 5k 52 45 7 B 2 A KR
YNGIE

RS T MR A WG-71 B, R 0 ER 8 A R
il

Jie % 75 KA - RE-2000B B, JU L7 Sy s BHUAR T 5
169



RIS E N

2018 4% 10 9

PEIR: ZHWY-211B #, i 5 3 43 A A 2% i 1 A BR

5
Zl

1534 2 ) BE M R AL . XY-100 BY, W7 VL4 Jk JfE T W 5

OB AR Y LC-20AT 5, H A 1 A # .
1.4 REAHZE
LA REEMA NG M AL HE oK 3R ke A R T 95 %0 L R
3 d W R IS IR L T T K L B R RO S L i
ERYRREEEA 32 mm X490 mm ZHTAEH . 4k 3 f5 14
FR 95 06 Iy W G W 22 R I V3 WA O 76 28 T )5 T BRI sk
DR N Ik . TR 3 % 5% NaOH /KIS W vh ¥k V2R )
FHZER KU 2 LU 3 A 1A B 4 06 O 1t 198 /K V25 R R AR
I5 J T FH 28 1 /K R L 2 o P TE R L 4 SO
L42 ATHREOME RSB GE L, Ak
2 %R A CLC-BDS-Cis (6.0 mm X 150 mm,5 pm) ; i
BAH A FHEE-0.1 26 B R VA W (42 1 58) 5 T 1 mL/min; # i
25 °C R 2% UV A3 K 257 nm; JEEE &L 10 pL; 47 7
7T (1 mg/mL) .,
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(1) 1A v B2 2 46 R iff AR O T ML b 0,100 0 g,
50 mL ZEUR KM ARAE H 78 A R . 2940 5 6y Y 10 mL, B
A3 MIINFEME K 50,60,70,80,90 mL 75 5 A [F] 5 & vk B 0 #F
Wl VR YR BE 43 ) K 0.333,0.286,0.250,0.222,0.200 mg/mlL,
FEHRFRE 5.000 0 gCTHD) BB NG 5 . % BAE, K
FoORVE B TR0, WA S Y 1.0 mL/min, 30 mL
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(2) FFEWHE S HEHIAREL 5.000 0 g (T ) 3 Pk Al 1w
fI§ 5 0wk BAE, 28 T OKBE RO . R EAE ik E
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B 2l W R R S A e AR M 4R W R AR B R

(3) W [ it % b 286 < RS B FREL 5.000 0 g () 3k fie b
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(B R — 8 W@ 82T & &, 962 0 Rt 82
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(4) VRNV B 2% %% R AR 5.000 0 g (T ) R B
BEg S 0y ik A, BB FOKIEEORER .. R LRk
BE L BREE K 30 mL i AE . B S8 4 A RS . 4 ) A
50%,60%,70% ,80% ,90 %6 [ £ W% W 45 30 mL A7 PEHL
WA B R VR 0 SR RO PP T R VR

(5) VR ARFR 28 RS H PR 5.000 0 g (T 5 S Ik i
BEfg 5 0y Wik A, KB FORVE R TOBER . M o TR S 1
SAF LA R 5 2 ) P SR AR BRI S EAT BB . A 5 mL
(0.5 B HE—& IE 18 B IR & & e T 09 B ik
JE o e Ot £ i R A R e A T
1.4.8 WIEMESIE RSB FREL 5.000 0 g(F ) R WL IS .
HS T SRIBORK DLt AR BAR W B AR BAE L
B VP TR LA — U 1 A A W B o e P e O A
PR AR e U B VR B VR AT VRN R N T 3 Y.
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oy & 1.2 AT, SRR K Y A T R T AR v A TE TR
— I R) L W, LW B B T A O U R T (B 3 0
FEIEIE MRS > 10 000, 3 M 70 B > 1.5, fF 5 2 L 52
RO RS ALRE R 59.15% . ARAfESERMERIE TR Ny =
2142 2212 —61 283(R*=0.999 9) ., 5B R . T 1E 2~
10 pg WEMERR R
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Figure 1 HPLC chromatogram of rutin standard
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Figure 2 Rutin crude product HPLC chromatogram
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Table 1

Adsorption capacity and desorption of different

kinds of polyamide resin

RHlig 650 24/ H W Bk / (mg « g7 1) L
30~60 20.04 49.14
60~100 22.10 74.12

100~200 28.00 82.94
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Hy & 3 I, 30~ 60 H F R Bk R AR i Xof 7= T 1y I o 285 2R
Bif B[] 9 A2 AT I, 8 T8 P B, 60~100 H FI100~
200 H Ky 5 Tt e i g 139 J8 T e 1 i B L 60 ~ 100 B 19 2 i
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Figure 3 Static adsorption curve of rutin
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Figure 4 Static desorption curve of rutin

& 4 AT ,30~60 H 1 60~100 H 5 Bk e B i b i 7]
ROMERS . ik W 3 B8 24 A8 A6 OR L M P AR EL A R iR
100~200 B g e Hoth 2 Fy i fee 0 3020 BA g o A IR 0L 55 . 240
3.0 h R 5E A . AT D R AT B8 S AN [) AR B B I AN ] R o A
Vi F o R i 1 2 R BB AR ], ) R 2 P BE RS TR S A W Bh ) 2

AR g i g Lk PR 100~200 H B
TR R A M A A rh R T AT i 3 2 W B A I E 5T
2.3 BERAE

2.3.1  EMRERHE i 5 W, AR Y 0.200 ~
0.286 mg/mL IF B Xh 7 T 0 W B ik 52 b TF A A 2 B AR
WSS 0.286 mg/mL IR 0 B0k 21 85 KL B IS AR i ek T
B M B AR R B BT R R . T REJE R A R
BE R 2 7E)Z A WIS b E TR S BORR 2 B A WA fE
B I 0% B 20 5 5 i B 3o ARG 020 I o B A b O
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Figure 5 Effect of sample concentration solution on

adsorption capacity of rutin

2.3.2 LRERHEMTE & 6w, B R A
[F) o 588 T JHie A G % R 10y O o R A WD R DX o 2 b R R Ry
4.0~1.0 mL/min B, 4 g %55 T A9 0 B ROR BB K, Y
FEWH A 1.0 mL/min ZJ5 . J B B = T & & A%, LT
ik FoE Wbt . T4 1.0,0.5 mL/min WE [ i AH 25 A
K [ B 25 R B ] A6 s o B B AR R A R IR 2
P& 1.0 mL/min 1F Jy d5 A B0 b AT il 3t

3001

mL™)

2501 -

200

150

100 -

50+

T
Concentration of Lutin/(. g

/

00 05 1.0 1.5 2.0 25 3.0 35 40 45
i
Flow rate/(mL + min™)

H6 LEHREASETRMENH A

Figure 6 Effect of sample flow rate on adsorption

capacity of rutin
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HRRR T R AR TR O R R A B T 4%
i B G 63 IR T B Y B L O A T R A L b
5 T I A I X 7 T 4 A AT O R £ Dy 28.00 mg/ g
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Figure 7 Adsorption leak graph
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Figure 8 Effect of volume fraction of ethanol on desorption
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Figure 9 Desorption curve of rutin of Sophora Japonica
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3 2 A B S 56 7 2445 2% 55 %0, 4l i 3k 99 %6 L
| RSD<2% L BT 5 B AL T 2 AT
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Table 2 Validation experiment results

Ti H B4 Hedl W34 FHE RSDY%

JEE 54.83 55.35 55.03 55.07 0.47

4li g 99.11 99.01 99.04 99.05 0.05
3 ik

T o 2R e Y S AT VR N A R T AT AL B S IR
R FRH],100~200 H 5 Mt i 5 508 B a8 T maife
TR R B 5 28.00 mg/ g RN 82.94 %0 5 Sh S I 45 R
RO R LA T s L LSRR LR E
0.286 mg/mL, I £ i # 1. 0 mL/min, £ X I ¥ &
28.00 mg/g, YEBEF N 8026 L. YR A 2.5 BV, % L

AT T35 55.49 %, 4l fE ik 5] 99 %6, H o ik faj 4,
A7 SR 7 A RO 2 S R L (H 2 R AT Ak 5K
B B B AT Ol AR ATl B AT ORI B R IR R .
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