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[ Abstract] Objective: To establish the quality evaluation methods of Asparagi Radix decoction pieces
and its standard decoction. Method: Ten batches of Asparagi Radix standard decoction were prepared. High
performance liquid chromatography-evaporative light scattering detection method (HPLC-ELSD) was

established for the determination of protodioscin and protoneodioscin in Asparagi Radix decoction pieces and its
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standard decoction, and the fingerprint detection of Asparagi Radix decoction pieces with acetonitrile-water as
mobile phase for gradient elution. UHPLC-LTQ-Orbitrap-MS/MS was used to identify ten main common peaks
in the fingerprint with acetonitrile-0.1% formic acid solution as mobile phase for gradient elution, electrospray
ionization (ESI) and positive and negative ion mode scanning were employed, the detection range was m/z 100-
1 400. Result: The total content of protodioscin and protoneodioscin in Asparagi Radix decoction pieces was
0.41%-0.72%, and their total content in Asparagi Radix standard decoction was 0.33%-0.59%, the transfer rate
of these two components was 73.6%-98.3%. The dry extract yield of the standard decoction was 59.0%-73.0%,
and its pH was 4.9-5.6. There were 10 common peaks in the fingerprint, and all of them were saponins,
including protoneodioscin, protodioscin, aspacochioside A and its isomer, methyl protodioscin, asparagoside
F, (25R)-26-0-B-D-glucopyranosyl-furostan-5, 20-diene-38, 26-diol-3-O-[ a-L-rhamnopyranosyl (1—2) ]-[ 8-
D-glucopyranosyl (1—4) - a -L-thamnopyranosyl (1—4) ] - 8-D-glucopyranoside, 26-O- 8-D-glucopyranosyl-
furostan-20 (22)-ene-38, 26-diol-3-O-[ a-L-rhamnopyranosyl (1—2) ]-[ a-L-rhamnopyranosyl (1—4) ]-B8-D-
glucopyranoside, pseudodiosgenin, aspacochioside C. Conclusion: In this paper, the quality evaluation
methods of Asparagi Radix decoction pieces and its standard decoction are established, and these methods are
stable and feasible, which can provide reference for the quality control of pharmaceutical preparations containing
Asparagi Radix.
[Key words] Asparagi Radix; decoction pieces; standard decoction; protodioscin; protoneodioscin;

fingerprint; high performance liquid chromatography-evaporative light scattering detection method (HPLC-

ELSD)
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Table 1 Sample information of 10 batches of Asparagi Radix

decoction pieces

H5 TTH il

TDO1 HEHI5tF 180911

TR
FEPHAEAR 251 A7 PR 7]
TDO2 PUJITT IR 20190701 P I i 46 0 254K B BB 0y A7 PR 23 =]
TDO3 PUJIIT I 20190702 DU £ 4 24 2k v e A A7 PR )
TDO4 PUJIIT I 20190703  PUJIH A 4E 24 2k v e A7 PR W)
TDOS PUJIITT R 20190704 U T 4af 46 0 250K B BBy A7 FR 23 7]
TDO6 PUJITT R 20190705 U 4af 46 1 250K Fv I 0y A7 FR 23 )
TDO7 5t M X 18081301 &S FH #2147 BR /A ]
TDO8 Bt X 19030301 &S F #0251 A7 PR ]
TD09 5t X 19030401 &I FH #0251 A7 BRA ]

\

i3

TD10 M 801000431 b5t [ {7 &k (2 M ) IR Fr A BR 54T A H
2 AEEHER

2.1 REWRMEGR S & BRI A 100 g,/m 7
¥ /K B3 30 min, [8] 370 45 B 30 min, 2 #4 2 2 20 4
1L U8 s 259 FEN 6 f% 'K, R4 B 20 min, 2 #4UT 2
JZ Ak U A IF 2 IR R, KA VR 4 2 R L 500
mL , 1 RA&ARIEZ .

2.2 FEARALST S = ) HPLC

22,1 HEREIE A H A KR R IR LR E D
300 wL, & T 1.5 mL 2.0 8 A 30% &
K7W 700 L, 13 000 r-min” 2.0 5 min( & 02
5 em) , BV W, A9 R 4 b i 1 700 At 3 TV TR
WRAREMARGL450)291.0 g EFRE, &R
FEHETE P, ORG % m A ZK 10 mL, I #4 51 9 30 min,
B0 10 min( 8 000 remin™, B .02FE48 10 cm, N JH),
BV W R % 25 mL i, 259 PR K 10 mL,
Jn [ 9 30 min, B0 10 min, & _E3E W, 0K G
REZNPE AF KA PR 5 W

2.2.2 X REE I MR AR A OB IR X B
TR SRR E I BE R 1 mL A R
RN B R R 11 mg (9% R AT

223 @& R Waters XSelect® HSS T3 {4,

P& (4.6 mmx250 mm, 5 pm) , Ji s AH K (A)-Z G
(B) 6 & ¥ i (0~20 min, 24%B; 20~25 min, 24%~
27%B; 25~33 min, 27%~28%B; 33~36 min, 28%~
90%B; 36~41 min, 90%~24%B) , # I 30 °C , #i i#
0.8 mL-min"; F| F§ ELSD £l , ¥ £% 4% ¥ )% 104 °C,
AV 2.8 Lomin”, HEAE AL 10 L. HIS MR B 5
BRI N 70 988,
2.2.4 JriEcEEEC HL2.2.2 0 F X IR A OGS &
i WY R R R B £ Mk E 43 00 o 0.055,0.11, 0.22,
0.44,0.55,0.88 g~ L ¥ 28 41| X HE & 5 W, 94 2.2.3 Tl
A AT AL H AR X R (InY) S A
J T RE () B SR X B (InX) A R AR B 22 i A v il
2% A3 H )5 72 InY=1.879 1InX+9.141 8(r=0.999 2),
LMV R 0.055~0.88 g+ L',

B TDO3 %5 K4 UK B 5 TDOS 5 K 4 b #fE 17 7
B AL VA i 2 2.2.3 300 T (04 Sk R SRk KR
6 IR, 25 R RAAR R hr 17 700 b R S 9 2 5 R
IR AT T AL 22 R Y RSD AR KN 3.4%, 2.0%
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Z FIE RSD AR IR 1 2.5%,2.4% , 6 B 1 iR fi 3 5 i
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AT A 6 1 B S I TR, 2.2.3 T T (% 2% 1
FE LB R R AR R bR U ) P R S R A S R
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WK K 2.0% A1 1.4% , BEWTZ 7k E A YE R 4F . HL
CL 38 bR B 43 B 2 1) TDO3 5 K41k 5 TDO05 5
KAKRME A FIVRE S 15 10 1 F B in s B8 g 3 2.2.1
TR 7 1 43 0l A ) A 6 O i I L 4 2.2.3 T
ARSI TSR MR S R R AR
rh g R T B Y E 0 A [l R
94.37% ,RSD 2.5% ; KA Hr i 17 1) Hh J5t 28 9 e 1+
B AT 97 Y A B %2 96.35% ,RSD 2.3%,
Uk BIZ R T AR
2.2.5  FEARIN S RS B U H 10 4t R A TR R RN
KA bR UE ) A S R 10 pL, #% 2.2.3 T F 8
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ELOHE RA R Ao, & & Bz M T
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Bl1 XZ2RASXREREZHEHPLC
Fig. 1 HPLC chromatograms of Asparagi Radix decoction pieces

and its standard decoction

R2 REREGHXBRRERMHNHLESH
Table 2 Characteristic parameters of key quality properties of

Asparagi Radix standard decoction

WAr REBUE S R AU TR %

ErRe pH X
BI%  REWH  REMWMEGH  HBR

TDOI1 5.1 59.2 0.69 0.52 75.4
TDO02 5.1 66.9 0.47 0.43 91.5
TDO3 5.6 67.5 0.54 0.45 83.3
TD04 5.4 67.4 0.52 0.40 76.9
TDO5 52 67.7 0.50 0.49 98.0
TDO06 52 69.5 0.49 0.42 85.7
TDO07 5.0 73.0 0.60 0.59 98.3
TDO08 5.1 66.0 0.54 0.47 87.0
TD09 5.5 70.0 0.72 0.53 73.6
TD10 4.9 59.0 0.41 0.33 80.5

2.3 RARUEG R AR S 800 I 2

231 HEZF S HETDO1~10 5 K & #x i 17 57
%50 mL, B £ T M 2 00 A 28 & L, 78 90 °C b
Firp TR REE PR DR, WEK2, 4R 104K
KR E 7 F BB R AL T 59.0%~73.0%, F ¥ {H
66.6% , /N [F L YRR S 1 T SR A T 3 (E 9 +20%
232 HBE SR KK R 5 R 7
o SR S R B A A
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2.3.3 pHIllE R pH A5 483t K & br e 17 7
1 pH 5.2+0.2, i B A [\ 46 K bk 1 7 1) Z 18] pH 26 7
AR,

2.4 RERK M SRS 2B

241 MHELRER A EIES RIBCR AWK A B R (it
45501 )29 1.0 g, K % FR A2 , B 50 mL &0 & i,
65% H I 10 mL , # 745 4b B 40 min, .0 5 min, B I
L5 2 10 mL S, n 65% B 25 & 41
RE RIS

242 @ik & Waters XSelect® HSS T3 & 3% 41
(4.6 mm*250 mm, 5 pm), i 8h A ZHE (A)-7K (B) B
B W B (0~15 min, 24%A ; 15~20 min, 24%~27%A ;
20~30 min, 27%~28%A; 30~35 min, 28%~32%A ;
35~50 min, 32%~42%A; 50~55 min, 42%~90%A ;
55~60 min, 90%~24%A) , Jit i 0.8 mL-min™', £ i
30 °C ;>R ELSD A&l , RS 45 U 104 °C, A
2.4 L-min”, #EFE & 10 pL.

243 kAL B TDOL 5 K&K AL
W A% 2.4.2 WU S0 % B2k AE 6 UK, LA 2 5 I it 38
O 2 R T A% A U A X R B I [] A X
U T AR Y RSD, [ B, i FH v 24 €8 3% 45 80141335 A A
FEVEM 2R 887 F/ (2012 W) 355 4%+ HPLC 45 ¢
Pl 3 i) A AL EE o &f SR 2% L 0 A X £ B8 ) Ja) Y
RSD #<0.5% , #H % U 1 FL (1) RSD 31 <5.3%, 15 & )4
T AHARLBE 34>0.99 , 3R DI & 0KS % E R 4. MU TDO1
SRR BE S 1 2.4 300 F AT & 6 0 Ak
VSR, 4% 2.4.2 00 (A58 5 1 I A2, DL 2 45 06 T o
AT S MR TR 4% LA AR X B8 B ] 9 RSD
¥1<0.4% , A XF 0 1 B ) RSD #4<6.8% , 45 20 ] 33 +H
LR 34>0.99, RUIZ i HE R4, W TDOL 5
ORI O &L, 0 TSR 0,2,4,8,12,
18,24 h#% 2.4.2 W0 F 44 22 , LA 2 45 U J5 28 5 i T
2 MR 158 4% A AR X £ B IS [R] Y RSD <
0.3% , AH XF 0 187 AL 9 RSD ¥7<5.5% , 48 8C & 3% AH DL
15>0.99, W K AR R il il 3 WA 24 h N FRUE
KAt

244 FEOENERE KB RII0 R &K A1
BRI WOE B L % 2.4.2 00 F 3% &R e L 2R
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“rp 2l o 3k g 2 RS A L R A R G AR (2012
Ji ) AT €0 DA DE R, 31 SRR ARUEE 5 $R M 1041 R ATk
R 0 UL IE 2, 255 & BT FE S HPLC $5 ¢
P&] 33 (14 AH 8L 4 T 0.900~0.999, 45 4 HPLC 45 £ K]
TR LR 10N B A R B 5 HEIR R 3
A, D2 SR EE B i ES R R 103 F
g 14 AF X O B BsF i) 55 4 0 0 1T AR, L 3% 3

7
5

| 9
1& 34 130 10

(.

16 20 24 28 32 36 40 44 48 52

t/min
L EB S e 1 2. R R 4 5 9. D I 2 11 ; S 1~S10.TDO1~10
B2 XZRFHKHPLCIELE
Fig. 2 HPLC fingerprint of Asparagi Radix decoction pieces

£3 RERAHPLCHEIEEFHFIENBIESY
Table 3  Chromatographic parameters of common peaks in

HPLC fingerprint of Asparagi Radix decoction pieces

oA g tefmin MU REE ] WAL AR U AR
1 28.92 0.98 2924 0.59
2 29.62 1.00 499.4 1.00
3 34.73 1.17 41.1 0.08
4 35.92 121 35.0 0.07
5 41.40 1.40 1338 0.27
6 43.09 1.45 40.3 0.08
7 44.01 1.49 289.6 0.58
8 45.10 1.52 15.0 0.03
9 45.72 1.54 32.5 0.07
10 46.22 1.56 14.2 0.03

2.5 igHEIA

2.51 A% R ACQUITY UPLC HSS T3 {4
JEAE (2.1 mmx100 mm, 1.8 pm) , ¥i 3 A % £ & B
(A)-0.1% 2 /K % W (B) #6 B ¥k Bt (0~6 min,
24%A; 6~8 min, 24%~27%A; 8~12 min, 27%~
28%A; 12~14 min, 28%~32%A; 14~20 min, 32%~
42%A ;20~23 min, 42%~80%A ; 23~25 min, 80%A ) ,
WE K E 0.3 mL-min”, 7R 30 °C.,

2,52 g &M B RN ESLIE R H
i, AR SR IR B 350 °C, B 44T IR B 350 °C, B
Hi 25 V, 5 %5 L R 4 kV, 35S (N,) i K 40 arb, f

BAC(N,) it 2 20 arb, — 24 5T 3% 75 {1 HL it A2 46 (FT)
BT & (%37 ,m/z 100~1 400) , — 2%}
=GR g R R AR PR 99 4 (data dependent
scan)
2,53 @G IEMIEIN OB W 2.4.0 T T RAIK
J AR 5 W 2 pL 7E A UHPLC-LTQ-Orbitrap-MS/
MS R4, 10k U5 5 o 38 b % s LU XS S 25
W R L9 S P R LR
Xcalibur 2.1 28 P 73 B A X 1E G 71X B s+
it LR AT A 3L 5 o A Ak 2 o3 06 1 O BRI TR] ARG
B AR X 43 BT i, JF 45 6 b 2% 43 808 B MR O S
ARESHE | AT A Ak 27 B2 B 25 A HE T, WL 4. DU
Ji S R O B Y K A R T 2 O AR
e 57 8 AT I B B I HE o B RS iz
1 047.538 70 [M-H] 5 m/z 1 093.546 51 [M+
HCOO ] . W[ M-H] iy 9 i ik, 1 R 5 F AL ds
m/z 901.475 59 [M~H-Rha] ,m/z 755.534 79 [M-H-
2Rha] =, m/z 593.554 20 [M-H-2Rha-Glc] ", m/z
431.327 91 [M-H-2Rha—-2Glc] , DA b #E R B F K Ik
R EF RATE L FRT 24 B2 AL (Rha) f1 2
A L (Gle) JE i H JT i, WKL 3
3 itig

AU T IERE T 7407 1 i KA (L6
B3 1K S E I <V i A% L) 7 A W 0 5 N 1 D 1 v
M SR Bt SO U T RS . AR IR
T WSS, 2B 40 o = 2% D)1 P VI A IR 44 Jot i 2
A5, Ak B N K 3~7 em, R AEE GO, AT E
2015 47 R [ 25 ) i R A R B SR o aE I
6 B H RN S A0 TP AR S i
TG KA A 0, A Sk B/, K 3~T om, KT IR
B M BN 5T P 5 O 8 S5 1 T R Y R
T B, A SR B R TR il K 7~
15 cm, K08 H AR IR ARG . ATRBAXT Bk
SRRAMAE SRS AT TS A R WoR DLk
3RFE LB 2= AR K. R g R R &1
DB REAE g MR R AN 48 K = o PR
FaE S B BB S AR A I A oY R B
TASKB R 4477 M R AR AT 1 A i 7
) il 24 FIAE5E

AR S0 i I A P A D R R R &
HPLC-ELSD £ I , 2% % i 7 0 3% el rp S 30 2 0,
55— B B U T AR 7 EE 23% DL B, 48 A P
U LRy B R Y 25 ) S A A O R AR SR A
FEZ AT R R R L X 2 s HOE C-25 1
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F4 EHBFEATREZRAFHPLCIEYEEPHEFIERNLETE

Table 4 Identification of common peaks in HPLC fingerprint of Asparagi Radix decoction pieces under positive and negative ion modes

No. fz/min 1'% P miz A

m/zBS(E B P §/ppm

MS/MS

1 10.82 JEUBi S Hig s C,,Hy,0,, 1047.539 06

2 1105 JFEHRTD C, Hy,0,, 1047.53870

312,68 RAGHHIO C,H,0,  903.497 62

4 1310 KA AT H R 43 54 1 C,H, 0, 903.497 44

51542 WL R R0 Cy,He0,, 1061.556 40

6 16.69 asparagoside F*J C,H,0,, 1035.536 25

7 1798  (25R)-26-0-B-D-H#H ML CyHy,0, 1193.59473
WLk 55 -5, 20- 4R -3 8, 26-
T -3-0-[ a-L- B A%
(12 ]-[ B-D-7] % Mt W A
(1—4)-a-L-F 2= niL g bl 2k (1
—4)]- B-D-7 % Mk Wi 21
26-0-B-D-7 % N Wi fli 35 -
5§ -20(22)-H5-38,26- -
3-O-[a-L- B 2= N g A 3 (1—
2)]-[a-L- R 2= R I A 2 (1—
4)1- B-D-i % I Wl
9 1827 fhHREWBEHD
10 19.11 aspacochioside C?%

8 18.14 C,Hy0,, 1033.55615

C,H,0,, 1029.529 05

C,H,,0, 88548773
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Fig. 3 MS/MS and fragmentation patterns of protodioscin under negative ion mode
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