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Content Determination and Component Analysis of Total Saponins in Lablab Semen Albums

HAN Jun (National and Local Joint Engineering Research Center for Key Technology of Chinese Medicinal Composition Granules, Beijing
Temages Pharmaceutical Co., Lid., Beijing 101301)

Abstract [ Objective ] To extract, separate and purify the lablab semen albums, and conduct the content determination and component analy-
sis.[ Method ] The pulverized lablab semen albums were degreased using petroleum ether, followed by reflux extraction with 80% ethanol and
extraction with n-butyl alcohol, and then the n-butyl alcohol was concentrated to obtain total saponins in the lablab semen albums. The total
saponins were separated and purified via silica gel column and medium-pressure C,g chromatographic column, the eluent of thin-layer red spots
was collected through thin-layer monitoring, and the components needed were obtained. The content determination was realized by the colori-
metric method. To be more specific, 0.5% vanillic acid-glacial acetic acid solution and perchloric acid were used as the color developing a-
gents, the determination wavelength was 540 nm, and the component analysis of total saponins was implemented using the quadrupole rod-elec-
trostatic field orbitrap high-resolution mass spectrometer ( UHPLC-Q-Exactive Orbitrap MS) under the negative ion mode. [ Result]The total
saponins were extracted from the lablab semen albums and purified through the silica gel column and medium-pressure C,; chromatographic col-
umn. The linearity range in the colorimetric determination of total saponins was 0.009 6-0.019 2 mg/mL( R*=0.998 1) ; the average recovery
rate was 98.15%. A total of 18 chemical compounds were identified from the total saponins in the lablab semen albums. [ Conclusion ] The sepa-
ration and purification were carried out through the silica gel column dry-type sample loading and medium-pressure C,; chromatographic col-
umn, with high degree of purification. The UHPLC-Q-Exactive Orbitrap MS technology and colorimetric method are applicable to the qualita-
tive and quantitative analysis of total saponins in the lablab semen albums, and will provide a data support for the subsequent research on their
bioactivity.

Key words Lablab semen album;Total saponin;Extraction and purification ; Content determination ; Component analysis ; UV-visible spectro-
photometer; Liquid chromatography-mass spectrometry

FUR &R S RHE ) i 5. ( Dolichos lablab L) fF s, MLCPY BB (R A FRFATAT) UV ( R g
v, S R W BT 0 B, e W A IR, AR s TR (A BRA ) s fE Rk
FIFIREEINE 2 SR TR R R RO R R R s UHPLC-Q-Exactive Or-
SYRUEPRE RN 1 5 R A B SRR B AU AT AL A& bitrap MS(SEEIFEER G RBHE L A ) 5 FFBIUR IR (P £ 5
WL K =S ISR B ARG I R . G EERTSERE , 110709-201808 ) 5 HLAtR 24 g bl
FEE SR 1 SRR AT ROBF T S DA %R x T TR S 1.2 iR E
BBTFHHT T3 HRAAL, RSN AT WA (UV) . 120 PR SRS TN BUA R 5 1 ke, RS REDLI R A
AT 5 , 0 DU T — 5 o S 0 T8 I 5 20 B A MDY FORRR L 1A A LT B (14 h) s 245
(UHPLC-Q-Exactive Otbitrap MS) #EAF B/ 00T, WIGLEE i b draU e A Ab 30 1 Wk, 15 24 ; 2 #e BHR L 1:6m A

Jii SRR A G M 5T A SR 80% £, T, IRl i 2 B 3 ¥k, A T FE B, L 3, 1S IR W (&Y
1 #Rl5HE%E 17 L) 5 3€%k 60 C U ik 48 = J0 L, 57K FH (£ 800 mL) 5 i

L1 #REMEs AL TG A R A AET@*EWMR%BX 3, B IFIE T RERA, 60 °C 8 vk 4
Hl) s SHB-MJE M 2 E S A RN KA TRARL TR EBEAES TE3 G IEARERET (A 12g),
A s EAFVENL RIS RH IO A RRA R s w2 122 P ww%ﬁﬂﬁéﬁwo BUA e A B R 12 ¢,
AEA AL R R T R AT PR 1) s FUBOR e AR5 B & i 500 mL HYEEANAR AT, LA 50 ¢ 100~200 HRERS , jiE
AET, THEH.

EEREN HE(1988—), B, ITFRA, ML, AFHHHH KA LB 4% 6 om BEESHE 300 ¢ 200~300 F b, 2, F 2 g

HHRA RS A A T, .
K EE 2020-12-27 . fEE HEE 2021-01-13 R UK SE G, THERERR LR, JeH R O BRPE 2= B (A m s




196 B A

2021 £

Y, BV AR, A LR LR - i 7k =2:1:0.1
PRIBE, )2 (TLC) Wi =S ke - L FR TG - -k = 15
40:22:10( F)2) , WEBZ L OB, Yeii 2 52460 24
CLARE AL AR VI, 45 1

RERZZE T JEFE A 1000 mIL H R[] 0 75 A , i 116 i
WY RAE R T R W B S A K, A,
IFALRA A IR AS

R Chg EEFE (3 em B4, H 30 em) , H 20% H BT
M7, A3 R IS JE R A, FH 20% FRBEDE G 500 mL
50% PR 500 mL 75% H RN 1 000 mL  JG7K BRI
500 mL TLC Kl F = 0RO (i (HPLC) Kzl ( L 206 R i
Bl A, 0.05% T TR /K 1% W M Ui 8l A B, 4% 0 ~ 15 min 2y
20%A ~80%A 15 ~30 min 3 80% A A 746 EE BRI , 46 I K
9203 nm) AR AEY BT B, Wi 2T, 15 81 350 mg 54l
BT IR AR R 2 1 AT B IR 2 T
123w SRS i E il ke
1231 X RESAMG T 5 o BT BOR W IR
Pl i 0.216 mg/mLL [
1.2.3.2  trifEfZr2iil, H % E O IS 0.0.4.0.5,
0.6.0.7,0.8 mL, & T HEE LG H  KIBZE T, 73 5 % m
0.5 mL 5 mg/ml 5 [0 — UK 5 R 1 VL, V5 A e v I, 0 2% o
2 mLE &R, 257,70 C 7K 10 min, /KA A1 5 min, }5 %5
IMAVKES R 6.5 mL, $5] 5 , JBCE 10 min, LA R i) 4 23
1, #E 540 nm [ AL I 8 WO RE , IF 2 il An v il 42, 15 1
FruEMIZE R y = 30.667x+0. 020 4, 75 M {1 V& BE 4 0.009 6 ~
0.019 2 mg/mlL,
1.2.3.3 e, KSR 5.0 mg, BT 10 mL &
IR EEE R BRI PR RS 0.6 mL, ¥ T HIE L
AT IR 1.2.3.27 )5k, A OKIBZE TR, ik ol
JE, MBRIERRZE 1 F 5 e Sl i SRR R I 7 it BAS
1.2.4 4 UHPLC-Q-Exactive Orbitrap MS 535347 o
1.2.4.1 %444, Hypersil GOLD @54+ (2.1 mmXx 100 mm,
3 wm) s 25 °C s B (A) -0.1% R (B) , B Uk
(0~ 15 min, 20% ~90% A ; 15 ~ 20 min, 90% A ;20 ~ 21 min,
90% ~20% A ;21 ~ 30 min, 20% A ) ; i # 0.25 ml/min; £ #f £
0.1 pL; 5o el
1242 JREEAF. BUE R 300 °C, HLWESE L Rl
3.2 kV BR (AR) ik 275.8 kPa, Wi B SR (R A) &=
N5 L/min, SREEJLHE m/z 135~2 000,
1.2.4.3  PESFIERHIS . AR SRR R AR,
T B A 1.45 mg/mL (VAR L B 8T, BIAS .
2 GRE5HWH
21 AREREHEHNE Ok TS A ME AR, FH
80% L FEHEIL, MRS P 5 P A 25 130 o A A5 K114 40 o it B
R SR IE TR AR, I TR BA U R 21, U 5
SRR IE T B4 7E TLC AR S 2 A 454K ( EI
la) T BLit—b 0B alifh . I T BEAE U 60 1 R 5
S I RE R HEA T A B AR B 4, R R R Clg’éﬁ%ﬁﬁ

i, I

SR TP aiil, 2t 2R R, TBR K
A LIAMNR A TG B R 2R i e (] 1b) o

o Hw E B2 RIEY) TLC;b.H
HJ5 TLC

Note :a.TLC of the crude extract of total saponins of lablab semen al-

i S PR C 3

bum;b.TLC of total saponins of lablab semen album after passed
through medium-pressure C,; chromatographic column
E1 AREASEHIHE C,Bi%HEE TLC L&

Fig.1 Comparison of TLC before and after the total saponins of

lablab semen album passed through medium pressure C

chromatographic column
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Table 1 Adding sample recovery test
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LhEES

MG

Sampling Background Addition Measured R[E Il&%‘
amount amount amount amount ceovery
rate // %
mg mg mg mg
2.504 1.302 1.296 2.551 96.38
2.512 1.306 1.296 2.544 95.49
2.501 1.300 1.296 2.597 100.08
2.508 1.304 1.296 2.615 101.16
2.523 1.312 1.296 2.577 97.60
2.507 1.304 1.296 2.576 98.18
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Fig.2 Total ion current graph of total saponins in lablab semen

albums
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Table 2 Component identification results of total saponins in lablab

semen albums

WEE TR "
%5  Retention  Molecular r st BAELR
. . Molecular Identification result
No. time weight
. formula
min Da
1 13.61 971.486 45 CuHy0,  Caryocaroside [I-11
2 13.67 1 133.539 31 C5Hg Oy Azukisaponin VI
3 13.72 955.491 52 CiH,0,  Chikusetsusaponin V
4 13.78 809.433 47 Cy,HgOy5s  Bonushenricoside B
5 14.09 823.412 48 C,Hg,O  Copteroside G
6 14.15 939.496 03 CxH,x0, 3-0-[ R-L-Rhamnopyranos-
yl (1-2) a-D-glucopyranosyl
(1-2) -a-D-glucuronopyran-
osyl ] olean-12-en-22-oxo-
3a,-24-diol
7 14.31 957.507 02 CxH;0, Oleanane, B-D-dglucopyr-
anosiduronic acid deriv.
8 14.36 1 117.544 68 Cy,Hg O, Lablaboside B
9 14.41 1261.587 77 CgHy, O, Lablaboside D
10 14.47 1 101.550 17 C5Hg O, Lablaboside A
11 14.74 1 081.523 68 C5,Hg, 0, Lablab saponin 1
12 15.11 793.438 35 C,HgO,,  Chikusetsusaponin IVa
13 15.79 941.512 58 CiH;Oy  Soyasaponin 1
14 15.84 795.454 28 C,HgO, Azukisaponin [
15 15.90 911.503 05 C,;H,0,;  Soyasaponin Be(1Il)
16 16.11 925.517 77 C,H0,;  Chikusetsusaponin Ib
17 16.21 779.459 59 C,pHgOy;  Erythrosaponin A
18 16.63 1 067.546 02 CsHg, 0, Soyasaponin Bg
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Fig.3 The extracted ion chromatogram and MS spectrum of compound 5
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Fig.4 Mass spectrometry fragmentation pathway of compound 5
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