AL 43 B 2l AL AR B AR SR 10 1 2 B9

T BN ERE AR A EE A ER A TGP AR EFREL LR ZAEEERTHFER
Fr, ¥ 4 A& 067000)

FESES R284.2 XEFRER A XEHRE  1001-0408(2018)03-0322-05
DOI  10.6039/j.issn.1001-0408.2018.03.08

7

H OE R EFERILVARMIES B AR EARLELF(TSTR)MY T L ik R EI-TRH KK EZMNZ TSTR &%, @
it Y R R & 5 (AB-8.D101,DM130 . HPD100 . HPD300 . HPD450 .HPD600 . HPD826 \NKA-9) X FL =& W4 i 69 55 25 oR I | AR
Ak, 7 2 K LRI A S A 55 2 TSTR 4% 4 3547, & 55 K SUR A A 2 TSTR 2R 89 3% vf B & (A5 72 3 6 | 267 B R B LRI
AR E AeA B ) R % e B (R A AR AR AR BUE AR RIS AR AR, TR AL T L e S AT R
B TSTR # 4h AL &, 45 F . YA HPD100 A K FULoR P A g % TSTR 49 2R I Am Aotk AR 413 s R 69 Stk T8 5 AW IS A2 & kb
1:5 25 R E 1 g/mL R RARARAE 1 BV/h ja AR W% 4 1.25 g 4 25/1 g HPD100 AT A5 ; R 69 Stk T 2 &4k 4 fRa ) T
FEARAR 2L T5% S BARAR AT 3 BV/h ERIE A K47 5 BV; B2 3E T ¥ ¥ TSTR 44 -F- 34 M B AR 8 5 4 77.96% (RSD=0.46% ,n=
3), B AP ) %49 TSTR F 4 & TSTR # 46 )% 4 52.47% (RSD=1.53% ,n=3), 4tk s T LR E T47, T A T TSTR #9
58 s
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Study on the Separation and Purification Technology of Total Saponins from the Root of Thladiantha dubia
by Macroporous Adsorption Resin

NIE Jia, LI Zhongsi, TONG Jiming, LIU Chunnan, LIU Keming, LIU Yongping(Hebei Provincial Key Lab ry
of TCM Research and Development/Institute of Chinese Materia Medica, Chengde Medical C ﬂ&ei

Chengde 067000, China)
.
ABSTRACT OBJECTIVE: To investigate the separation and purification technolo 0 ns Jfrom the root of Thladian-

tha dubia (TSTR). METHODS: The content of TSTR was detegmine V-Bisible Spectrophotometry. By comparing static
adsorption and desorption properties of different types (AB-8, 1N D PD100, HPD300, HPD450, HPD600, HPD826,
NKA-9) of macroporous adsorption resin, the type o macyo orption resin was screened. With the content of TSTR as the
index, influential factors of macroporous a 1 for adseérbing (ratio of height to diameter of resin, mass concentration of
medicine liquid, adsorption vol b‘md extent of adsorption) and desorbing (desorption solvent volume fraction,

desorption solvent volu

w, Wo of desorbed solvent) TSTR were investigated. The optimal technology was screened. The
caflon and preparation were conducted. RESULTS: HPDI100 type macroporous adsorption resin had
nd“desorption properties for TSTR. The optimal adsorption technology was that the ratio of the height to diameter
of the r&8in column was 1:5; mass concentration of medicine liquid was 1 g/mL; adsorption volume flow rate was 1 BV/h;
saturated adsorption capacity was 1.25 g per 1 g HPD100 resin; the optimal desorption technology was that the volume fraction of
desorption solvent ethanol was 75% ; volume flow rate of desorption was 3 BV/h; the volume of desorption solvent was 5 BV. The
average desorption retention rate of TSTR was 77.96% in technology validation (RSD=0.46% , n=3) and the purity of prepared
TSTR in TSTR dry cream was 52.47% (RSD=1.53% , n=3). CONCLUSIONS: The optimal purification technology is stable,
feasible and suitable for the separation and purification of TSTR.

KEYWORDS Macroporous adsorption resin; Separation; Purification; Root of Thladiantha dubia; Total saponins

TRELHR Ry P L 24 B A AR Y IR 8L ( Thiadian- tha dubia Bunge ) ) 115 AUABAR | P P 9€ , HAG 16 I
A SEATH LA FHE I H (No.14272502D) sk s RS TH AR RE il LS, W R e) o 367 XU
SRR HRDIZET H (No.ZD2016013) s b4 B e A 4k et R BRI R 8 M B R 5546 . T BAIF 9T 45 SR
st o G {1 FE 0 070 34y A AL 2
* BBRIEA . BF57 1« TSR AR A R TR R AL T o e e NP
| ECEBRTR. BRSO BERRET(porp i | TSTR % (3 1 S BT R R T
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IR B S B BRI ey, w1 PRIV SRAE [N 5k, S JEA 22 19 A2 A I
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B JI WO BT A T e R R I B 2 5 AR T Al AR
s, B N AT R 2R s s fEL. Bk,
AW FEIERE O Fib Big UE AT U B A W A 20 AT
TSTRAFE AL AL T 255544, I TSTR G LR & Ml
A — 2 1 e fitk
1 #E
1.1 Y38

HP-8453 B2 M- A UL A e B (55 E B A FD D 5
GL-20B & Uk 25 0oL ( il e = B2 AU E% ) ) s GT16-3
Al 5 20RO AL (G AR R DAL BRA HDD 5
YP1200 B o1 K (g AG B R E R F AR A R A
H) ) s AG245 B 50 BT RAOF (B M4 -3 R 20 7)) 5 HL
PR A (IR R MR S A PR A A .
1.2 7% A WEESiKF

ARELARZYRE (2013 4 10 H R4 F b 75 Je i ik
HiAE, GORE B 2B vh 250 58 S R S BUR S E , 1
AR PR P A5 B 1 A T AR ) 5 SRR R X
i (P 2 R 2 SR B, it £ 110709-201206,
4 JF:99.7% ) 5 K AL W KA g AB-8. D101, DM130,
HPD100, HPD300, HPD450 , HPD600 . HPD826 . NKA-9
(78 M 52 SR 6 A ek B A BR A A, L5 20160309
20160419, 20160309, 20160422 . 20160420, 20151125
20160325.,20151225,20160419) ; B Ry €34l ; 7K Ryl
ﬂ%ﬂéﬁ@%ﬁ;/ﬁ\ﬁﬁiﬁﬁui@ﬁﬁﬁé@o
2 FHikE%
2.1 £4p- EfLﬁJ‘CJ'I:fE*:%:)”'JiE TSTREE

TSTRFE b 5 W 1 5 B o Ty /%'&W%EZIK%

T A LRS- A] B
2.1.1 TSTR#nn(ﬁ(ﬁE’Jﬁi‘JW@
TR N 7%, 75 80 °CFIEI

TLHEH 3 K 3 YA, T, SR
B LA DA R AR T AR 80 °C

BT, HTSTR%E B IMAGE S ACK TS T8 i
RIS TSTRAFE SR (T & A= 25 Btk 2 1| g/mL)™,
2.1.2 JyikeEE g RRYEAH N ER I T kA AR,
DA BEAE R A AR bR (), %oF o o 9 8 SR ol AR s (x,
pg/mL) A TLE RN, 45 1] 5 y=0.055 9x—0.027 1
(r=0.999 7), TSTR 7tk Wk i 4 3.13~39.41 pg/mL il
FRIZRPE X R R AP, A% i RSD=0.67% (n=56),
1.5 h NFaEPEIREE P RSD=2.91% (n=6) , EE MR
i RSD=2.78% (n=6) , *F ¥ Jin # [l Y& 2k 98.9%
(RSD=1.99% ,n="6) , ¥IFF S HFILZR

2.1.3 FEAEEIE  MERRFSHL2.1.17 TN TSTRAE AL
7 1 mL & T 10 mL EP &, 7F 545 nm I A0 1
SR 25T TSTR 46 4 30.92%

2.2 KFLURBHAEE S B 1E

2.2.1  KALWEBHA IR AT HLE TSTR AYFEfL
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ﬂ Tﬁﬂt‘ﬁ‘g , L FRERE,

J A B R LW o A% g % W B P e L 3% A AB-8. D101,
DM130 .HPD100 .HPD300 ,HPD450 . HPD600 . HPD826 .
NKA-9 3t 9 Fh#-5 1 K AL B AR A 70 . o ik 9
Tl G 43930 FH 95 % LR i 0, b 25 L2 O iR ik
R, 1 95% £ BESE DL 2 BV/h AU 8 1k 2 0 B v 3
BV 4l KR = AR kA 1k, SR 5 R K Pk 2 300 TG B
ok, 2

2.2.2 RSN e tERE AR R ARG FS 1Y
9 Fh R ALK A BE 45 5 g, 4 2 I A Fi B 2 0.95 mg/mL
(PAA=2457F) TSTR A % 23 mL, & 10 min #R$% 1 K
(BRRFFEE 1 min) , 75 2E 2 h, ARG HFE 24 h, 1208 IEER
FRF I D8, DN A BB WO B L AR A IR Jr FRAS h
JE VR TSTR A9 TV B, AR5 15343 1) B W B 2
W R, A3 g Ak 0 AR R B o0 S T 9 AT
N, IR IR TERA N 20 mL 70% .1, 4 10 min ¥R 5% 1 1k
(FF%E 1 min) , 42 h, 5 8 h )5, b I, I & 98 i
TSTR ()R, 3 L e A R . 13E
W B AT 24 98 b SR R my U P R R
mo SR P R TR N s JRA A m, DU LR
i1 = (my—ms) my; R = (my—m.) /my 100 % 5 Eb i
H=ms/ma; EW K =my/ (mi—

TSTR AW A Vg

ms) o 9P RALI B o}
S
F1 9FKRFLERBBIAEXT TS T4 BE
Tab 1 g?loh properties of 9

ou adsorption resins for

PR AL, M, OB, RUCR,
mg/g mg/g % mg/g %

Adsorptlon

Wt 9591 47.67 49.70 28.52 59.84
D101 ettt 9591 46.54 48.53 28.35 60.91

DMI30  tktE 9591 45.54 4748 27.81 61.07
HPD100  dEHME 9591 50.68 52.84 30.36 59.90
HPD300  dEMetE 95.91 40.71 42.45 26.79 65.79
HPD450  dEftE 95.91 46.34 4831 28.14 60.73
HPD600 itk 9591 44.99 46.90 2741 60.94
HPD826 itk 95.91 46.00 47.76 33.58 73.00
NKA-9  Htk 95.91 44.48 46.37 2451 55.11

22 1 A %0, HPD100 5 HPD826 (1) FL A M 2 4351 Hy
30.36..33.58 mg/g, ¥ 15 T HAth 7 R RS B AR
HPD100 ) kb W B 2 A1 W% B 2% 43 51 50.68 mg/g.
52.84% ,HPD100 [*) kb M it 8 Rz B 32 45 v 1 Hoax 8
RIS HRERG . R F HPD100 % LI B B 4lifb & 4
TSTR.

2.3 HPDI100 & X 7L, U Bt 4% Bi5 XF TSTR AR B 79 52 M
2.3.1 WA L 2R T v B W AR e AR
PRI, LV WP Y TSTR b % 2435 45 , ek xt
HPD100 BRI AAL M A3 A Wz i TSTR 7 B8 7™ A5 52 M 114 44

EAEAR b L 2RO R TR P (LAAE 2531 ) W A AR i 1
F %N R T IE S, 4 4 HL2.1.17 5 F TSTR
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BEARIR 3 mL. IESCIKE N R K IR 2, TE A

SER LA 3, T BT R AR 4,

F2 EXRBEARSEKFE
Tab 2 Factors and levels of orthogonal test
P EES
AGMIRRARR L) BRI ,g/mL CORMHARIN ), BV/h
1 1:3 0.5 1
2 1:5 0.75 2
3 1:7 1.0
x3 EXRKELHER
Tab 3 Results of orthogonal test
vt EES fihn
RS A B,g/mL  C,BV/h D TSTR Jfif ,mg
1 1 1 1 1 111.63
2 1 2 2 2 22722
3 1 3 3 3 24279
4 2 1 2 3 161.51
5 2 2 3 1 223.98
6 2 3 1 2 293.28
7 3 1 3 2 160.78
8 3 2 1 3 220.96
9 3 3 2 1 293.58
K 581.64 433.92 625.87 629.19
K, 678.77 672.16 682.31 681.28
K; 675.32 829.65 627.55 625.26
R 32.38 131.91 18.81 18.67
R4 FEDWER
Tab 4 Results of variance analysis
JFERE EFIR AE ep] F
A 2024.68 2 1012.34 3.11
B 26 462.63 2 13231.31 40.59 <0.05
C 687.44 2 343.72 1.0
D7) 651.89 2 325 95® -
‘ZT{:FUOS(Z’Z) :19.00,Fvul(2,2)7
NOIC:F005(2,2):19.0 Fy |(2 0
3 %Xhﬁ%‘ FR A IR R R
> AR B AR B 25 l’]
(P<<0.05). HIICHHERAEH G ] ABCo, I TR CXF

IR A5 A RE IR /)N TR AROSAS 225K, ff o fe ¢
AEAKTA A ABC, B IRFHEAR S LR 125, 2505
R 1.0 g/mL, W FFHAR &4 1 BV/h,
2.3.2 (AR AEE  HL20 g HPD100 R ACFLIR
PG , 2 WAL BR S R L 2 AT, A5 o MERRREEC2.1.17 0
T 1.0 g/mL (A4 253 ) TSTR AL A4 VA K 100 mL, 7ER} S
FEAR R R 125, 253 Bk 4 Ry 1.0 g/mL , W AR
TN 1 BV/h &/ T 3eAE  RE A5 mLAE R 1Ny, 55
IRFREE 16 40y, 22,1700 F e - M —m o
PP TSTR A ittt , AR W3 53 )75 A e , L TSTR
(5T AR, 2l i 2, 25 R LI 1

P 1 RT L, AT 43 6 T LA A i A s BB 5 i ik
B4, I 43 6 th TSTR A9 i 2 7 49 5 Y 3.3 4%, 15 20
g HPD100 B LA B Wz i b A e AR 4y 25 mL,
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HIAH S F 25 g 4= 24, (AL, T HE HPD 100 B K F LA g Y
T IR ko R g 1 g RS AT IR 1.25 g A= 24

0o 2 4 6 8 10 12 14 16 18

%
E1 TSTRZE HPD-100F K 7L IR Bt #xs A L B it s il 2
Fig 1 Leakage curve of TSRT on HPD-100 macro-
porous adsorption resin

2.4 HPDI100 & K 7L#3 B8 3¢ TSTR 7 0K B B9 52w & =
%

241 fEWIEFVATIM B S B0 g FAL PR TS 1Y
HPD100 FY R ALBHG , M depett . #H50 mL Jit /2 vk i
1.0 g/mL(LLA= 28511 ) A TSTR RE SV T, LA 1 BV/h ()
L A BRAE , S FH 4B K 35k 2 Molish 2 v ok BHH: , 2R
JE MW 1 BVAERF - 50h 15% . 30% . 45% 60% .
75% 90% LI, P 3 BV/h s PR , 55 21 mLAEH 1
AT, FIRFUE 184y . BRI 4 K 1
mL % F 10 mL EP 41, ?&“2.1”@?%

—WArH TSTR B9 o i, i {m/ AR bR, DL

TSTRE’JE%W b HRHEH%,/.:%DW K2,

1012 14 16 18 20

Hisy

B2 ARERIBCEEIEMNIE TSTREFEEZ W ik
Fig 2 Mass curve of TSRT after eluting with ethanol

0 2 4 6 8

of different volume fractions

&l 2 A AT, TSTR S ZLAE P 7E 60% ~T75% L DR
J VR b, R A T R R R TSTR R & Y
66.54% . M 75% LBEHA RAFAVEIRE J7 , 11 90%
T W P TSTR % & M 1K, 1 5 TSTR &L & 1
7.97% , N AT &, VRIS 5t Atk U 2o DS 4 i
PR 2% 5, T 30 9% £ B e 2 PR B R i 2% It
)i H 75 % S BRI TSTR .

242 fEWIEFVAFRE AR LR BRIk A0
%2 A AR HPD 100 TR AFLI A BEAT: , THERA o EC 4 17 S5 AR FH
JriE e A 1.0 g/mL (DAAEZ5H) 1 BRI, LA L BV/R
FOEE R REAE , S 5.5 BV [ 4liZK 2 2 Molish %2 i
FAYE . SRIE B8 BV Y 75% L %A 1.2.3.4 BV/h
EOF AN ATV, WA VRV , B30 2 B L

REE A
/TNEER
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I mL & F 10 mL EP 45, #5217 30 R Jy i3/ E I3
AP TSTR i, 2558, Y AR B &40 5]
J31.2.3.4 BV/h b, TSTR Jfi & 4351~ 106.31,106.73
109.66.106.99 mg.

MR AR TR ol 3 BV/h I, I TSTR i
T KA 109.66 mg, ffE AR £ N 1~3 BV/h B, T
FI TSTR 114 55 5 5 fff I AR B G 1 1 K/ N R IEAH G KR R
R AR R & 4 BV/h B, IrA5- %) TSTR ()5 2 FF

q R, BT DL AR R AR R 5 3 BV/h,

243 AR EE REE RIS mL iR
&R 1.0 g/mL (U253 09 EARR, #2 B LA A &1
PEA e, Wt 5E 45, S FH 5.5 BV B9 467K Pt 2 Molish
FCN R BAYE SR 5 75% CBELL 3 BV/h B T 3 R4 T Uk
W, R 1 BY BPAS#F2HC 1 mL F 10 mL EP 4§
o SR EORE T IR, R 2.1 I R O AR I e —
WA EEFAFI R 1.2.3.4.5.6.7 BVH) 1 TSTR
BRI o, 25 5 DL 3.

120

100
80
60

40
20
0

TSTR Jii i, mg

o 1 2 3 4 5 6 7 8
SRR AR BV

B3 MIEFIEREERE

Fig 3 Study on the volume of desorption solvent

H L 3 AT R STLA R 7 BV I R
TSTR i JE  R I, A 5~T BV fift I H 28 g a4

AR LTS TSTR ()5 A 2 % %
S A AR U B o

e, LA , 4510 mL A S VRt B IR A, e A
e 105, 25 BT Bl 1.0 g/mL, W BHA R AL 1
F5 1 BV/h ST, 5.5 BV 4K e el sk i 2
J5t, SR 51 5 BV 1 75 % SRERWGEML , 43 B e LT
VR o #5217 W0 R I ik I R R — iy Ve B v vh
TSTR {49 50 i3t I 1155 W £ BA 3 (B J5 TSTR 14 5 it/
WX 1009 ) , 255 L2 5.
&5 TSTREBRARBRITELER (n=3)

Tab5 Results of desorption retention of TSTR (rn=3)
e FERRATR TSTR WRMHR, VEBUR TSTR fRWR{RE FH/lit RSD,

B, mg mg M ,mg K, % R, % %
1 237.30 135.74 106.24 78.27
2 237.30 135.74 105.30 71.57 77.96 0.46
3 237.30 135.74 105.93 78.04

BIRER IESS , 10 mL (35 4225 1.0 mg/mL) #Y_E AR
it 4785 He 125 (¥ HPD100 AU A AL (9 i 7 £ B R

HHEEZG 2018 4F5 29 B4 3

57.20% . 15 AIAL Y FAEHCH 10 mL B, TSTR A9°F
Y1 W A B8 RN 77.96 % (RSD=0.46% ,n=3) , )i ] Fi]
HPD100 %! K fL# g & 4 4lifk TSTR &t T 2 ke &
CIET
2.6 TSTRHJHIEZ

BURBIARA: 2584 700 g(BPA= 25620 700 g) , #%2.1.17
TR il £ TSTR T8 f B Ig AR s ol 105,24
WL 1.0 g/mL, W FHAF R & 1 BV/h4lifb T
SR BRI 5.5 BV 4k 4 BV 30% % .5
BV 75% L IEESEMR , WO AE 75 % Z BRI, Dol I Mk 4 , vk
AW T 80 CHEFE P Bt T, JF I Horb TSTR Y44, 25
RIWFK6,

&6 TSTRHZEBWELR (n=3)

Tab 6 Results of content determination of TSRT (n=3)
" A2, TSTRTHRY 4ifb)5 TSTR - 4, V94, RSD,

%

g Jit, g Jit, g % % %
1 700 97.37 5111 52.49
2 700 97.81 51.32 52.47 52.47 1.53
3 700 97.67 51.24 52.46

FH 2 6 1241, il 45 19 TSTR T8 H TSTR 4l Hy
52.47% (RSD=1.53% ,n=3) , i B KT 50 % , ¥ B % F]
A EE ik TSTR I T2 EH /[T,

3 it g(\

FAUB I — SR ”%@Q A8
PEPEPEN A B, ) w@gj@ﬁw@wmﬁ
R 1 *m%a g s WIPSIU

“ﬁ T ANS RN B A B BT RO
AN H AT T R T R RIS B
UGS KA G, Qnig 17 B A i

IR A% 1R LL | 24 Y005 e VR B R W A AR O o, X =
1] LA S LI RS S R P R L B A A
1R B AT DA (= 4 I X AR 0 A 3508 A W o 5 g o X
T TR B, A5 2 R T Tk B e vy, DU B R,
W2 5 %) 00 A AR g PR 4 01 o B A, % it 5 A AL
A3 B AT O A3 22 8] 72 A S W B 5 T BRI A
I 27 2T R B AT, W /N A — 8 AR
T IR AR R R, R AL T AR R T
IR B o] BRI R X I A BRI R, A I A iR
A, BT RE 2 S 25O BE XA it A 50BN A3 W B AS 7843, AT
T SRR S A RO A i ik R 5 R R AR B R R AT
R, B[R] FEXG i, £ 26 7 R A, AR &y . R,
ARG S IR A% 5 HE L 24 5 o v A R I oA L o
336 3 PR 22 (4 [ AP X 2 SR R S, 45 Y 3 PR 22 Ak
P A P REREAR R o 105, 293 F e MR M 1.0
g/mL(DIEZTE) W BRI R 1 BV/h,

IREEAR B B  h = EARy, 12 45 ke
2 IR 0 8 20 R 2 B Ry, R SF
BURBEAL A . AT ST O R ELAT B A0 2% 59
R B A AL BB R X TSTR F 0 B A it Atk RE B4 T
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SR 7 T8 P BELAR ) £ K RP-HPLC 330 R s 107 25 6% FOKG il i
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W E R R &S AR BRI Bl S A B S P 3R E MR R T A Y RRAF RS R SE. F
H R ABRER SR L L LF AT B AR — T K, R EL B R BB L BRI, KN EAR G AR AR &%
(RP-HPLC) i) & il B 44 B ) do | Fed ) 52 2 P8 T A3 KARAFH KL pited &%, 635424 Agilent XDB Cis, i 3)
FB A K- TG (B 2R ) , AR A 30 °C, ik A 1.2 mL/min, #4200 % K % 210 nm, #4254 10 L. 453 A7 h) Bl B8R 46 )% 3% 99 %
Ak, BT AS FARLAH I Bl BB SR 4 ) 2 0.18~3.22.0.59~10.36.,0.20~3.53 ug i B A 5 & i@ ARR LA E BT
KX FR(rHH09999) % E AAEM(24h) T HKXE RSD ¥ T 2.0% (n=6~7), -F ¥ A = M F % 96.08% ~
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