UREREWHETERURERBENF ET R

ER g4 BFFE BEM, R, RHEHM, TRTS, A0, 2R REET (L rmER
FAEZAEE, FT 530021 ; 2. 17 P 2 B R AR MR T AUSCHR S L 1T S300155 3. 1 SRR, M R [ K KR, 1T
5300215 4. P AT VA T OIS0 SN TR S S0 | 15 530021)

BE BN AIAARESMH PHELLF Tk FELELFN M TRk, FiE RARGDRG T EALRE
e EHy R P PRI E LA AL , A 75 3 A KU IS AT AL BT 8 SR 40, R LR 3 % 238 (SSPHs ) , o 7 i & 7% &
Gk RN L4k B ik Ao A8 5 Ak Al &% - B B % (UHPLC-MS) 3£ 7 &t SSPHs #- 47 A S 3f . &R Mz M4 %
FHEMEREREPHEELHFH BT E0.29% ~2.81% , % 2 H b L 57.30% ~T77.02% , ZAn P &8 LR F 234
[(SSPH 1) A= 2L R % %3 [I(SSPH 1) % 2% %4 /it ,SSPH 14-% % 10.77 ~85.60 mg - g~ ,SSPH 4% 4 0.19 ~4.75 mg - g ™',
G PTG A RN R B IR, SRS R R TR S8 R R B ok A R e SSPHS #9 B L, T A LR
FELFGRETERRET ELF

KR AR B2 R HACRAR- B HRAE R BN
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Optimization of Preparing Technology of Total Saponins form Schizocapsa plantaginea Hance and its
Quality Control Method

LI Hao', LI Jinhua', MO Yuxue', LV Meixian', GUO Xinyi', LIANG Ziying', WANG Yanxue', LIU Buming’,
LIANG Gangl’2’3* , YUAN Jiantongz* (1. College of Pharmacy, Guangxi Medical University, Nanning 530021, China;
2. Guangxi Key Laboratory of Traditional Chinese Medicine Quality Standards, Nanning 530015, China; 3. State Key Laboratory of

Targeted Oncology, Guangxi Medical University, Nanning 530021, China; 4. Guangxi Key Laboratory of Bioactive Molecules Research
and Evaluation, Nanning 530021, China)

ABSTRACT: OBJECTIVE To establish a method for preparing total saponins from Schizocapsa plantaginea Hance and establish a
corresponding quality control method. METHODS The total saponins were extracted from the Schizocapsa plantaginea Hance tubers
using a water bath reflux method, followed by purification of the crude extract through solvent extraction and macroporous resin. Subse-
quently, the purified product of total saponins of Schizocapsa plantaginea Hance ( SSPHs) was prepared, and its quality was assessed
using thin-layer chromatography, UV-visible spectrophotometry, and ultra-high performance liquid chromatography-mass spectrometry
(UHPLC-MS) combined method. RESULTS The developed preparation method resulted in a yield of total saponin products from the
Schizocapsa plantaginea Hance tuber ranging from 0. 29% to 2. 81% , with a purity from 57. 30% to 77. 02% . After detection, saponin
substances such as Schizocapsa Plantaginea Hance | (SSPH | ) and Schizocapsa plantaginea Hance I (SSPH [l ) were found in the
total saponin products. The content of SSPH T was 10.77 —85.60 mg - ¢~' and the content of SSPH 1 was 0. 19 =4.75 mg - g~
CONCLUSION The established preparation method is simple, efficient, and environmentally friendly, with high product quality.
The established qualitative and quantitative detection method can effectively reflect the quality of SSPHs and provide method reference
for the quality control of SSPHs.

KEY WORDS: Schizocapsa plantaginea Hance; total saponin; UHPLC-MS/MS; quality control

FREIR T RO 2y JL T 24 Schizo-  RAKWHM BN F, EEA T K. =
capsa plantaginea Hance , J& T 1 & H B gg R P, R 1 S LK) 9 55 M, 76 AR W 0 3l XL A7 23 A o
RERAEY, ML KL OKE b ERXGE, 24 AMRTEEE, RIEWE T PE SRR

BEEWE : FHR A RPA RS H B (81960737 ) 3 7Y i 24 Bt Rifi 50 1 A S0 & A B 0 H 92 1y (17-259-52)

EERN 2R, 0 e OO R B e A SRR E S " EESE R, 55 L R kAl IR
T : RART W) S LA PO 25 B Wk WL DTS BB 2500 4 s A 28, 05 1 BOBBT TS R RS 1) - 2500 20 b B b 2 o o e
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IO 55, W] S G IT AT 845, e 9 h i
ZURE R ) VG R 24 v 2 2 0 IX S P R e b 24
M, CH — R AL, 7 PR B A O 25 81
JRAEFRE) N BN T 2R 2 A 1 TR R AR, E
SEF R PTR AR R WA E . A RBA R P R
B, ZUR B R AGS W B A W] 0 R A
BERVERY . JHorh R R T (SSPH 1) A
SR RAT T (SSPH ) 41 w1 JHT- 4 41 A 144 51 1) 1
FH58F G 21, Ui SSPH [ A1 SSPH 1 nJ g J&
S0 R A 0K 2. Sun 251 B
FER B, BB B2 (SSPHs ) J i 22 L5 Ak
et 4l R LR NI (I DN R N IR S
Zhou 45" BT s BL, SSPH. 1 i 52t 7% 5 I 98 40
36 M 40 (ROS) F1 B ERK1/2 5 5 3 #% 4 7h1
I 57 7 S 40 i 08 T2 Zhou % B 5% & B,
SSPH [ it i i #7 ] MAPK/ERK1/2 F1 PI3K/
AKT/mTOR {553 & #1 il b Bz 410 i - 18] 58 )it 4% 1k
LKA /I 4 i i s 1) f=2 28 F0OE . H R IF 98 3R
W], SSPH I i ] i@ & 98 5 £k A 1 15 5 HepG2 4
MR BRI T, X o I T B i X,
KALW R PE R, ANV T2 0 S A HLis ),
ForagafteHFape a2 mE",
SSPHs #lifk H 1if 2 F KL B i, & 2 il B
A, dlifb 3L B2 5 52 2 K FLA R BB 28 L 1A Rk I
TEWEW, S5 Y i 2 R K. AT
SSPHs (1) K L 4% fig 4l /b T. 2 3k 17 #F 5%, 3 LA
SSPH 1 11 SSPH 1T 1 > iz il 48 A 2 37 AH N7 (1) ot
VRN T, TR AR 5E 2 500 25 T A (8 48 it
BhF A

1 SEEe##y
L1 2 53|
SSPH T XJ i ( A il 4l 97.5% ) ;SSPH I
Xof Bl (LR, 20032 98. 0% ) 5 TEoK S (SR T Bk B
e i A R A R A ) s KRR B 95% I A
Mk LR O E TR R AR JK R VEUK R
T 283 kg 3 A 4 5 W2 2 BT e IR Al (7 B T E AR )
43,50 mm x 100 mm) ; S 2 Jii5 15 08 €0 % 4
afik; KL A (B %5: AB-8, D101, HPDI0O,
HPD400 ADS7, ZR AL TA R A H]) .
SUREMAE R IR 1, & 0 25058 B
HEG ST BT B I R S 5 E R BUR E R A
W24 B 2 ( Schizocapsa plantaginea Hance ) [ T f
e
rhE 242 2k ks 2024 4 12 J1 55 59 555 23 1)

K1 AREAMBRGEL

Tab.1 Sample information of Schizocapsa plantaginea Hance

Sample No. Origin (in Chinese) Growth years  Collection time
S1 Guilin, Guangxi ( ] PHHE) 4 22.8.18
S2 Qingyuan , Guangdong (| A& 1E ) 4 22.7.20
S3 Wenshan , Yunnan( 55 3 111) 4 22.8.17
4 Bijie , Guizhou ( SR EETY) 4 22.9.10
1.2 (&

By UV2700 BUEEAN-R] UL 6 BETH( H A
BANT]) ; Waters ACQUITYH-Class #8 55 RO AH 0,35
A3 [ IR e A BR 23 7)) 5 Qda J5t 3% A6 ) &%
(SEERFHERHA FRAF]) s TNF-50 51 2 I RESZ IR
WA T SCHILZH (7 M TR i I 24 2 ol i A PR 2
A ) HH-S B0 R 15 i 7K i 5 (48 32 17 BR 97 XA
J7) s AR-224CN Ry 73 2 —HL 1KV ( 56 [ B 5
A BR 2 1)) 3 KQSOOVDE HY XA 5 47 8 75 I
vhas (BB AE G A RAR]) o

2 77k
2.1 SSPHs By | & 77 i%

PRIBGROR B 258F , By, ad 2 -5, 38 SCHR AR 8
MOFRIBRIAE T 25 4 3R 25 b B (o) - WA
M(mL) =1: 10 AMRBT % 80% LI ,80 C
[ElAL S B 4 U, BRIR 2 h, S IR BUR e di 25 1, D
FHEEPEY) o PG H AR KORs B4 ) ) 0T B, 41
Tk CIR T K AR ANE T REOR ZE U4 ) , 4%
IE TR A OB e 4 75+, B 4% SSPHs HLAEL, %
Flo SSPHs KLk FIE /K H Ak e _EAF IR FLR IR
BPIE A [l 2 W L , R M e 4 2 1, B4
SSPHs, il & AR & ILIA 1
2.2 &b RS- Lo ok O B % M E SSPHs

GET*

2.2.1 RS HI S HCSSPH T X) BR i
R RS B, 1A% 0. 102 mg - mL™' (Y
Xof B VAV

2.2.2 LR H & B SSPHs MY 4
10 mg K2 FRE , I BEV A, il A 1 mg - mL™'
P TIAR

2.2.3 W AEEWRIRC AR IR S 0.1,

0.2.0.4.1.3 mL 3R LM, KF# A 5% & R E-1K
LRI 0. 2 mL FI R 5K 0. 8 mL, $527,60 “CoKify
N 20 min, B, pKOR 7 41 10 min, A 45 0 A
5 mLyKZMR, #52) fE 452 nm PR ANINE WL,
VAMR G RE R AR , He 2 i A bz il s vl 2K, S
PRk sE SSPHs 54
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[ Schizocapsa plantaginea Hance tubers ]

Proportional 1 g:10 mL add 80% ethanol and reflux at 80 C

for 4 times, 2 h each time, filter, concentrate and evaporate

A

A

[

Ethanol

extract

)

Water was added to make a suspension, which was extracted with petroleum ether,
ethyl acetate and water -saturated n -butanol in turn, and concentrated and evaporated

A

A 4

Petroleum ether part ] [ Ethyl acetate site

] [ Water -saturated n -butanol part ] [ Water part ]

Dissolve with an appropriate amount of water, load the sample to macroporous resin
adsorption, elution with different concentrations of ethanol, and concentrate and evaporate dry

B1 HRF LI (SSPHs) &4 A
Fig. 1 SSPHs preparation flowchart

2.3 RIAMBACIEHEET %
2.3.1  KRALWRERIS e A S o
PR BT AL B AT i 5 RS ) K AL G : AB-S
D101 ,HPD100 , HPD400 , ADS7 I 54 1 ¢ & F
50 mLEZE =, sl mA 1 g Sy,
K e, % &, 8K L E# 12 h, g #
80 r - min "' &, K fihig 5 AR B FOE R 2R IR R
FIRER LM, VR SR G I 452, 27 BT i
EG IR SRR A A TR,

MR (% ) = (_EFERE - PREBRE TR P S e
1)/ AR x100% 2 (1)

AN ST S5 < L 3R W B R (X AR g 4 )
¥ 2 50 mL #E T2, i A KB4 8L 95% &
35 mL, %4, P2 R FAREE 12 h, #5380 r » min ',
DB 452, 2% TR 5 I DR P R Y o K
32 TR R

fENTHR (% ) = SPGB a1 &=/ (A
- RIS SR ) x100%  AE(2)
2.3.2  EREMERFEE LR AB-8 B
SRILP R REHE 4 AR, FEAL R & 15 g, 43 I BUSR
HWKE X 0.2.0.1.0.05.0.01 g+ mL"figia
ML K B W 21 42 84 420 mL, ) 48 mL -
h ™' bR ISR IR R, P 120 mL 4l ok
VR, & I Ui R K B, 3 D G R D
SRS TR R
2.3.3  bHmEREE AP AB-8 BIS
RILPE G AE 4 MR, AR AR & 15 ¢, 0.2 g - mL™
s B K A T 20 mL AR, FREFHE S5
b 24,48 .72 96,120 mL - h ™' U B 8, B
120 mL 7K VR, & FF 0 A K BRI, 23 50100 E &

+ 2280 -
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FEW B BT A TR R

2.3.4  RAMRERKREFERIH Bk By
) AB-8 BIS R AL g 15 g, 364, OB vk 2 R
0.2 g - mL™ BB B YK IE R, LA 72 mL - h ™'
FTEE A, o BB ik, B 10 mL 2y 1 3, 4351
W it VR S B i, AR B 10 R VR B
AR, I ECA S AL bR il 5 4k o

2.3.5  wRimveE et HUL BEGR Y AB-8
RIS ARG 15 g, 254, B0 0.2 ¢ - mL ™" f B2 4F
HLEEH KW 21 mL, 2L 72 mL - h ™' B3 A £
W 52 4 Ja , Ak 120 mL YRS , TR 4
FAE10% 20% .30% 50% .60% . 70% .95% ¥
ZWELL 48 mL - h ' R PR 120 mL, U B U I
Ba i RUUDRERY o e A S N R E Rl T i e i S LS e
afifig,

2.3.6  VEBLBOHEM R AL EEF AB-8
TS RALBIE 15 ¢, 560, B 0.2 ¢ + mL ™" fiy S s 47
JKVERE 21 mL, L 72 mL - h U FAE, R e
25, F 2K 120 mL Y6 I, FRAK R (R R 43 %k
30% VAR 240 mL \70% Z B 192 mL B,
VR 48 mL - h™' 4y BB 4% vk L BT
W, 524 mL WCAR 1 0, 23 50 PR b s R
EIFT R R R AT

2.3.7 TZWUEAE HERNRET 6 &R
T REAT AT 3y, A SR Ve I, T A
T aEHI R b B e,

pl12]

AN

2.4 HEEELR T E
2.4.1  XJHES IS 2 B SSPH T X HE ik

RS RRE P B, A1 02 mg - mLT

SSPH T Xof It ity #4598 s B SSPH. 1 % I8 i 3 2, G 2

hEZ AR
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B, FH Y B it , i 1. 36 mg - mL ™' SSPH. 11
Xof BT R
2.4.2 AW H] 4 B SSPHs i &, M %
P, R s e, il B 5 mg - mL™' ) SSPHSs i
AR
2.4.3 KTk BRSO SSPH T |
SSPH. II X MR i 45 S L, i T Al — k2 G )2
M b, AIE T RE-Z R O TR-/K =4: 1:5( B J2) N RIT
A, I s LUARFR 4340 10% iR £ BER I, 105 °C
TR BE S ARG, ZE W] WG 365 nm SRAMET
Rt
2.4.4  TAATEFE ARG EEE R 5 4%
“2.4. 37T J5 vk, A5 HA S AT AR R A4 BT 43
XF MERCK 17 5 ¥ 1 1) ¥ 2 5% itk 17 2 41
HEL,
AN R 5 5% 422, 4. 37 TR J5ik, 41
FITE 4 F125 C R T2,
AR5 2. 4. 37N Jiik, 47
TR BETE 55% F1 83% 554 T A7) 2T %55
AN SRR 8 1 2. 4. 37 TR 7 i, it
AT AR 5 L A1 2 WL, Xof RS T T A
5 wL, #FT R %L,

2.5 HMEMRAREE - B g % (UHPLC-MS)
A BN E 7 %
2.5.1 XS 1}%%(15(5’]%’]% 43 5L SSPH T 1

SSPH 11 XJ f#t it 3 St , K5 %5 B, JH Y s e, o
4 SSPH 12.3 mg - mL~" SSPH 111.22 mg - mL"™'
T BRI A VTR . RS O SSPH T AR ifERA 75 V4
W7 mL,SSPH I 45 #Efiff & 1A W 0. 5 mL & F [/ —
25 mLi i, BV A O 2 45 2 20 B o R
SSPH 1644 pg » mL~',SSPH [[24.4 pg « mL ™' {4
X Rt i A T VAR
2-5-2 PSR % B SSPHs 10 mg, K5 %%
FRAE T 10 mL S, T msevs i 0F o 45 2 21
B, il 1 mg - mL™ B9, B 0. 22 pum fFL g
HEEE AT, B IR o T TR
2.5.3 SSPH I .SSPH II &7k i i £ 3 (0 o 7
B“2.3. 17 F SSPH I  SSPH II X & il 5 5 Tk
3R AT B A, U SSPH T (SSPH I
BT BRI R
2.5.4  KRJrvE @aESRME @i H : Waters BEH
Cpg BHEFE (2. 1 mm x 100 mm, 1.7 pm) ; i 8HAH: O
(A)0. 1% 2K (B) s B BEVE AR T (A:0 ~ 1 min,
50% ~50% ;1 ~2 min, 50% ~ 85% ;2 ~4.5 min,

T E 2GR 2R 2024 45 12 H 57 59 55 23 )

85% ~60% ;4.5 ~6 min,60% ~60% ;6 ~ 6.5 min,
60% ~ 50% ;6.5 ~ 10 min, 50% ~ 50% ); i
0.35 mL - min ™" HEFEAFH S wL;#E 40 °C

i 25 EST B U5 17 2 B A 5 6 2
R 800 Vi HEFLHLE 15 Vi R LR 2 1
Kl (SIM) £ 5,:0 ~ 10 min, 1 029. 52 Wil SSPH
;0 ~10 min,867.47 Wil SSPH T ; 453k i & A
600 C ;>R A HUR AP 10 505 203 Ny 203
10 L - min~',
2.5.5 ZRBEENTEERE LEXREER KER
2,517 R R A A IR i A I 5,4,3,2,
1 mL,0.5 mL % F 25 mL &, 200 i A B iz 2
ZIBEFES) o T 0.22 wm GSLUE RS I8 T, B2tk
WAE IR A XS BRI R, 52, 5. 47 T A Jy v
Gy SEREI AT, LA B O p (g + mL™") S
ALFR WETHTAR y AR bR A T Ml

K B 3 3 R[] — 3 YR 5 R B VR, 4
“2.5. 47 TUT AG I Uy ¥ i SR A 6 U\,ﬂ%%ﬁkﬁa\
) W TR AR TS AR O B O 22 ( RSD ) {H

FeE PSS : B g SSPHs, 592, 5. 27 Wi T Jf
A A S R, BRI 2 h RRE 1R, I8 45 AR
43 B TR RUOF 15 RSD {E, ULERAE Sh7E 12 h NAER
FETE

S I SSPHs, #2. 5. 27 W R JF
i B VT, AT ERAE 6 iy, 472 5. 4”IﬁT
R Jy 3 AR S G0 S e T AR, IR TR A
RSD {4,

TREENGR 5« B 2 F SSPHs 24 5 mg, 43 il
A SSPH [ .SSPH I %44 39.77.1.89 pg » mL™!
PR A X B, 452, 5. 27 T ik il i 3 o v
W, FATHERAE 6 0y, #5272, 5. 47 TR Rl 7 i gk A
O SRWETATRR, I FAE N [l i 8 Fn RSD {H

H [B)KE % FE 5250« B A [R) 52 3 N D43 I FE 56—
KR = SSPHs FE il 4% 6 oy, #592.5.27
TR J7 3 il S T R, 45 2. 5. 47 TR A I
HERE O SR AR, IR S BRI RSD {H

% A T ME 25 55 K5 % PR 8 )T AR SSPHs
13. 6 mg, 4%“2. 5. 27 WU Jy il i i i i, (1 3
WA KW Cp 35 : 35 HQ: Waters BEH Cg
(2.1 mmx 100 mm, 1.7 pm) {4 3% ¥ 2. Agilent
Eclipse Plus C,4 RRHD(2. 1 mm x 100 mm,1. 8 pum) %,
& #: @: Thermo Hypersil GOLD Cj, (2.1 mm x
100 mm, 1.9 pum) 4% 2. 5. 47 I & 77 2 20 4 12
ST AR, I3 & 0 RSD fH.,
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3 & R
3.1 R =3 SSPHs #y15 %= R 4 &

F22.2.27 WUT Jy il £ A [6] 7 b SSPHs , 4%
“2.2.37 IR A E S, AR 3 KR AR
FERFNALRE G5 RN 2 AN [R]EHU AR R T
SEE S SR TV TR s H P 2 b vh SSPHSs 4
FELE 70.00% ~77.02% 2 [6), 4l B 34 W i 22 5%
SN2 A SR AR 57.30% , 5 At 3 7
AH AR 25 R .

R2 TRAFHHEEEEHFRIGEE

Tab.2 Total saponin yield and purity of samples from different

origins
Sample No. Yield/% Purification/ %
S1 2.28 77.02
S2 2.81 73.15
S3 2.63 70. 00
4 0.29 57.30

3.2 AKAMBEMTEMRMER

321 AU RIS R ABS B ALK
SRR B R B4 B, T3 3, TR % AB-8

TRSLI I 7 B Ak SSPH .,

R3 SHAAMERSRMARIIN G FRER

Tab. 3

of five macroporous resins

Investigation results of static adsorption and desorption

No. Items Adsorption rate/% Desorption rate/%
1 AB-8 74.09 61.20
2 D101 70.91 60. 58
3 HPD100 71.82 57.59
4 HPD400 72.25 41.83
5 ADS7 70. 00 56. 82

3.2.2 BFRREFEZELR TEMFE R RS
B AR B A A A R ) M I i, 2
F£0.2 g - mL™ FRRBT KT, A LA AR
PR 2, WL 2, fH B A BT vk R R 2 AR A
BRI, AR TR ARAE EAE, B 24 F AR Rk
BERHO0.2g-mL',

3.2.3  LRRRECESAR WMHEREEE LR
fsgm, 2IETHE G TR, T2 mL - b
I IR 3 0 v, LI 3 AT 2 i K 3 R AL
RNEE 2E , 2505 it i it 28 AL g J2 26 il U
HROR SO T 10 5 3 A PR R LR i A

£ 2282 -
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92+

90 +

88

86

Adsorption rate/%

84 -|

82 T T T T
0.2 0.1 0.05 0.01

p/gmL!

B2 _EAFIRE X SSPHs K It 2 &y % v
Fig.2 Effect of sample concentration on the adsorption rate of

SSPHs

TERALA NG b 58 530 -5 2

Hefhmt ), B i AN fE
A FE FAERE R 72 mL - h

HLRITEECY | PSP el

92
90
88
86

84

Adsorption rate/%

82

90 T T T T T
24 48 72 9% 120

Loading velocity/mL-h"!

B3 LA SSPHs % 5 o % v
Fig.3 Effect of sample loading rate on the adsorption rate of
SSPHs

3.2.4  RALBHIGEKEFE R R LIRS R
AR EEIRE 40 mL i kR TR B 0O, SRR
JEAEI B B SR BN, DLIET 4, SEBRAE =, — AR
BOR EAE R 70% 1O 2B AR, 1R E BAE
21 mL,

40

304 e

20 o

Total saponin concentraiton/mg-mL"

0 T T T T T T T
48 96 144 192 240 288 336 384
Volume of samples/mL

B4 SSPHs i th %
Fig. 4 Leakage curve of SSPHs
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3.2.5  RMBLW Mk AR RS
10% 20% 30% L FEGEIN, S 1 & ik, Sa i
syl g4y B Ry 54.30% 39.34% 48.19% , i W% 1k
R b & AV 2 AR B AT W T IR R4y %k 50% |
60% \70% £ FEPEME S S F m i m , S Al
BEA 5 71.21% . 88. 82% .70. 74% , WLIE 5, H It
TERRIARTR A3 40 30% LI AE R B 2 5 371, AR B 43 K
70% ZEAE RV

300+

200

100 —

Total saponin content/mg

Eluant ethanol concentration/%

5 AR E X SSPHs & B M ¥
Fig.5 Effect of eluting regent on the content of SSPHs

3.2.6 WMBAHEERSR KBS E30% L
TEMEAPE T 26 6 M LUE , B &L Tks
Ak, UL 6, 45 BE SR T 50% , 4k S 3k I B 24 50K
WA B BT R B35 70% 2Bk I 4%
TLE 4 NG, BB E AR e 4, W
7, ELHT 4 A9 43 4B B T 70% , R 40 £
R W E R 30% 2R T 144 mL, {
U ET0% 2R 96 mL,

40 -

w
o
|

Total saponin content/mg
—_ )
o (=]
1 1

2448 72 96 120 144 168 192 216 240
Volume of samples/mL
B 6 AR 30% L8 5 A AL xt SSPHs i %
Fig. 6 Effects of 30% ethanol dynamic elution on SSPHs content

3.2.7 TZEIUEAL  AB-8 KL s4ifb)s 3 4t
SSPHs ) 5 ¥4 4l fE f 77.02% , & fk 1% %5 1. 78,
m&%% 4 o]

T E 2GR 2R 2024 45 12 H 57 59 55 23 )

150

100

Total saponin content/mg
»
(=]
1

0 T T T T T T T T
24 48 72 96 120 144 168 192

Volume of samples/mL

B7 KRS T0% L8 5h A Uk X SSPHs #h %
Fig.7  Effects of 70% ethanol dynamic elution on SSPHs

content

F4 SSPHs L TZRIEERER, n=3
Tab.4 Process validation test results for purified SSPHs. n =3

Purification/ % Purification

o Before purification After purification factor

1 44. 00 77.22 1.76

2 42.77 77.67 1.82

3 42.87 76.16 1.78
Average value 43.21 77.02 1.78

3.3 HEREEEm AT EAmER SR
3.3.1  A[FEMEEEOIERESEEER W HK
OREIRE G W= AR o B RO R4, DLIAT 8

Merck Qingdao haiyang
L= 5252 777353 =) P34 - ;5 — SSPH T AR 56 — SSPH. I X Hi i 5
E9~12H1~6[K8,
1 - Guizhou; 2 — Guangdong; 3 — Guangxi; 4 — Yunnan; 5 - SSPH [ control; 6 —
SSPHII control. 1 -6 of Fig. 9 — 12 are the same as that of Fig. 8.

B8 F[F % kst SSPHs 18 B 4 1% by % v
Fig.8 Thin layer chromatograms of different brands for SSPHs

3.3.2  AREIRREHELRLR 4 CRITAMT
i e W], AELATS T DL AR R, AN 2
@RI, WL 9

3.3.3  AFEITHXRREELER 1 83% M1 55%
FIXRR A IR TR BSR4, W 10,
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4C 25°C
B9 R T SSPHs 3 2 & 3%
Fig. 9 Thin layer chromatograms of SSPHs at different temper-

atures

2 3.4
88% 55%

10 °f [F & T 48 %48 B T #h SSPHs 3 & & 3%
Fig. 10 Thin layer chromatograms of SSPHs at different devel-

oped relative humidity

3.3.4 ARG HRBELR @ T SSPHs
SSPH 11 & R, 76 AFF 2 L P RRAE PR BE /UL
AL SRR AE 5 WL L, DLIET 11

2ul 5|_LL
B 11 1 & & SSPHs th # & € 1%
Fig. 11 Thin layer chromatograms with different spot volumes

of SSPHs

3.3.5  nlgR el G b 7R X IR A
AR A 7 A [ B POE B MR A
HIEERILE 12,
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Bl 12 F [ 7= 4 SSPHs #y 7 2 6 3
Fig. 12
SSPHs from different origins

E VIS

Thin layer chromatograms identification results of

3.4 UHPLC-MS % % i fl M+ 50 % HAE &0l 2
#R

3.4.1 kA @RS TE A3 0T Rt Jo 3% &
S ULIE 13, FE SRR G0 B S S5 R LA 14,
3.4.2 AMXRFREZLLIR SSPH [ #1SSPH 111
AMERRRL, AT EHRIE, WES,

3.4.3 RSN SSPH [ (U L RSD
fHH}2.26% (n =6),SSPH I W4T FX RSD (& K
2.04% (n=6) , RUMERT B R AT

3.4.4 EE MY ZE I g R SSPH [ fil
SSPH 1T 1) F-2 & &4 91 Ky 68.37 2.02 pg » mL ™",
RSD {H43 514 1.96% .2.90% (n =6) , F B )5 1)

HEMERL
3.4.5 FREMESR A LR R SSPH T I

SSPH 1T {6t i A5 RSD {43511 Ky 2. 88% 2. 38% , 3¢
HIFESLTE 12 h NERE T R AT
3.4.6  JinAERISEE AR 6 HERE S MR
1E 95% ~105% 2z [a],SSPH 1 1 SSPH 11 fyF-#4 [1]
W #4351 24 100. 80% K 102.42% , RSD 43 5] Jy
1.80% 2. 17% (n =6), W3 6, 3 B Jr ik Wi o )&
RAf
3.4.7  HIaE#EESLIEE R SSPH T F1SSPH 1T
S ES R 70. 17 F12.09 mg - g, RSD 435
H1.61% F1 2. 66% , 3R] H [E)RG % 3 R 4T
3.4.8 TIFHMEEESR opAEsH SSPH T A
SSPH I % & ¥4 {E 435y 85.73 F13.76 mg + g~',
RSD 433517 1. 24% 1 1. 49% |, 3iF B % 7 2 it Fi 1k
R4f.
3.4.9 ZHLMESEEMEZER  BOE AR
SSPHs A5 % PR , FH WY BE i, 4% 2.3 TN A I
I AN [F] 7 b 23 R 8 S 2 rp SSPH T Fi SSPH
I iy fr i, 25 R R 7,

TR 255k 2024 4F 12 4 59 4545 23 W]




1029.523 66 [M-H]" A [M-H]" B
867.471 44
1030.526 43
' 868.474 37
1031.529 07
‘l‘ 869.477 23
1032.531 59 3
/“\ ,Hw J\ i 1033.535 01 | | | 870480 35
1028 1029 1030 1031 1032 1033 866.5 867.5 868.5 869.5 870.5 8715
mz mz
B 13 SSPH [ (A) % SSPH 11 (B) i &
Fig. 13 Mass spectra of SSPH [ (A) and SSPH I (B)
A SSPH [ B
SSPH |
i 2 3 4 5 i 2 3 4 5
t/ min t/ min
SSPH I A SSPH 11 B
1 2 3 4 5 i 2 3 4 s
t/ min t/ min

[E 14 SSHPs i & (A) Fnif &2t B & (B) B 42 & ZURAR & 3% & Bk 3% (UHPLC-MS) & % I
Fig. 14 UHPLC-MS chromatograms of SSPHs sample( A) and its reference substances(B)

3RS SSPHs %12 MigAr ko Wide e th & R &ML
Tab.5 Standard curves and linear ranges of two indicator com-

ponents from SSPHs

Component  Regression equation 2 Linear range/pg - mL ~!
SSPH | y =10 071p +183 327 0.999 2 12.88 —128.8
SSPH Il y =59 306p +12 506 0.999 1 0.488 —4.88

4 it
41 BEREFNGENZE-EATRLLEEN
# oL

FEU2. 2017 1“2, 2. 27 TR 77 v 4 % B G VA TR
F1 SSPHSs {5t vk, #5¢2. 2. 37 W F ik a5 7F
400 ~800 nm Y& T HEATHHG, % 5L AT WL Aot
S NS I S M 2o s O 1 IO < OO A N =i ¢
TP 2 4 2024 4F 12 J1 55 59 45 23 0]

400 ~800 nmife & HEAT 4, 25 5 X B A
FE 452 nm Kb AT S R W i R E A T B K
452 nm, WL 15, SEERHER T TR tE W%
S SRR ECRFIRRE M, 4t 7 =0.999 9 SFH
FEEIKCE A 100. 60% ,RSD H 1.34% KA 5 ikt
%8 RSD BN F 3% FF6 8 e i 2K

4.2 REHBEEELINPEFLABNEE
SRR R HRIF RS, s %5 T 3
FREFFF A5, OIE TB-LBROER-K =4:1:5( F
) Q=R k- EE-K =5:1.5:0.5( 12) @ =
AHbE-H - R =4:1:0.25, 4550 Q5 RIFHIH
SSPH T Rf fHAR/IN, LA AR 54 s 58 20 F;
@5 R TF 5 i BB 46 2, 580 SSPH 1T B 2 AV
Wi ; D5 J@JF5) SSPH [ (SSPH 11 B & 23 JF, B A
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3R 6 SSPHs w1 2 A {15 ik 2 1 A A B MR K B 5 R

Tab. 6 Results of SSPHs recovery test for two chemical composition

Component m(Sample)/pg m( Original ) /g m(Added)/pg m( Measured) /g Recovery/ % Average recovery/ % RSD/%
SSPH 1 5300 362.416 9 397.7 751.848 3 97.92
5100 348.740 8 397.7 749.910 2 100. 87
5200 355.578 9 397.7 759. 899 0 101. 66 100. 80 1. 80
5200 355.578 9 397.7 765.501 7 103. 07
5300 362.416 9 397.7 766. 881 6 101. 70
5 400 369.2550 397.7 765.337 5 99. 59
SSPH 1l 5300 10.700 0 18.9 29.878 8 101. 48
5 100 10.296 2 18.9 28.910 2 98. 49
5200 10.498 1 18.9 29.883 7 102. 57 102. 42 2.17
5200 10.498 1 18.9 30. 080 5 103. 61
5 300 10.700 0 18.9 30.504 8 104.79
5 400 10.901 8 18.9 30.481 2 103. 59

%7 SSPHs o SSPH I#1 SSPH Ity & Bl £ 468, mg- g~
Tab.7 Content determination results of SSPH [ and SSPH I
form SSPHs. mg + g~

Sample NO. SSPH | SSPH 1l
S1 69. 05 4.75
S2 85.60 3.82
S3 68. 51 2.13
S4 10.77 0.19
0.6124
Sample
Reference
0.400
0200
o4
0.075 : : ; ,
400 500 600 700 800
A/nm
B 15 SSPHs fhX & Fn xf B & 74 0% Ot 3%
Fig. 15  Absorption spectra of SSPHs sample and reference

substance

—SeHE ML (H AR SSPH [ 5 SSPH I py %
B HCR FIE THE- LR CBR-K =4:1:5( LR EN
I W B 5 2 R AR PR i
7 minFF UG AL, 52 0 5 50, i B (E) g, Akt A
SSPH 11 7 7] W6 T BE AT W, {H7E 365 nm %841
JEN AL ER BB 55, PR A S 50 T 2 0 3 A 38 7E
365 nm MG T R
4.3 UHPLC-MS & &l = 7 i & 0| 28 F0 3% 3 48 By
ek

SSPH 1 ,SSPH I J& T {5 fA 17 2, £k b fY
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A — RSB, A SR AN T 8 TR v i, %
e P R AR, R I 5 A R T B8 AN K A T
SSPHs 431 & e o AR S50 SR JTT 5P 5 DO AT o
TEAS, FH EE T2 ARG 0 2 XoF 1 00 9y ot EL A B v )
PRI AN R, 5 T B A I 2 A be s 8 Bl
A B, AR W 5% {5 O e 2 R 5
SSPH [ .SSPH I &,

TSLG v, S5 W) 8 SR -/KAVE R i sh A, HL I
T8 2%, ME LA 2 & i W BER, B8 T -
0. 1% H IR . Z -5 mmol + L™' Z R 4% Z 0. 1%
UKL BIAH 2R G 1% W 520, L JIE-0. 1% 4K
Tl R G kIR IE AT, O B i e e , B T4k
W A RIS, BB 18 2 2R, R LI £E &
Ji§-0. 1% 2 /KA R i sl Al . R 2 s &2 4, i
HPLC #4743 #rif7 ZEHE S B I ), Qn s i i ok
I HPLC 23 #7752 40 min DL LAl . SSPH [
5 SSPH T A 43230, 57368 v AU AH €335 2% A X A
ARG BRI, RO 3 R A T TR A
SRS 1) 41 5 A 8 v ARV , R UG AT AR S R 1)
PR AERTIN R B | A AN B AR TR
B4, 10 min RIA] 58 5 SSPHs (14 B 43 43 #r , KK
PEE TP

5 & i

AW, W Ak T B R R H
0.2 g+ mL ™" PR BRI KA, 72 mL - b~
T L AB-8 A L AR, 58 42 W B S K
120 mL)7KF 144 mL (A3 %5 30% LT BE, 7
FH 96 mL i {74 14 B 70% 2, B 1, vk I 07 5k
72 mL - h ™' SRR TR B 70% 2RI IR , V8E T
f, RIS SSPHs,, 24N ] U4 B 125 52 AS [ 7=

25k 2024 4 12 H 57 59 55 23 1)




SSPHs % i, 1 5 1% 2] AS [7] 7 Hi SSPHs 4fi i fy
57.30% ~77.02% , {§i Jf] Waters BEH C, {54, 2
Ji-0. 1% ZKES W R T sl AH, 10 min PY#s6 BE PR, €5
TRGIETE R AT, RS MG 2K . ™
Hi1 SSPHs 1 SSPH I & 4 10.77 ~85.60 mg « g~',
SSPH 44 0.19 ~4.75 mg - ¢ ' o AWFFEIE T
SSPHs & SSPHs 1 SSPH [.SSPH 114 & &, 3F 47 T
PRI, RS 2 B PPN B AL TR = AR
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