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# ZE: BRY @57 HPLC-MS LRSI e s Bh g 2o SR . 29 SRRt By AR F BIL ABEE4F BUL. AnRbed

I, HIBHEH ALl S18ERH AL 8 Pk 22 pior 73, AT RIS & o A . F3%  BiGHA Agilent SB-Cjg

(50 mmX2.1 mm, 1.8 um), iaIAHA 0.1% B ERKER-2 G, PRV, AFUME 0.4 mL/min, A 30 C, #FE 10
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B, AR B AREEH IE2 T, MR B2 LFA. g5 ZoriEfin. R W, FREEER TG 2Rk
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Determination of eight constituents in Anemarrhenae Rhizoma before and after
salt processing by HPLC-MS
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Abstract: Objective To establish an HPLC-MS method for the simultaneous quantitation of neomangiferin, mangiferin, timosaponin
E,, timosaponin BII, timosaponin BIII, anemarrhenasaponin I, timosaponin AIIl, and timosaponin All in Anemarrhenae Rhizoma, and
to analyze the content change before and after salt processing. Methods Chromatography was performed on Agilent SB-C,5 (50
mm x 2.1 mm, 1.8 um) column by gradient elution using 0.05% formic acid in water (A)-acetonitrile (B) at the flow rate of 0.4 mL/min.
The column temperature was kept at 30 C and the inject volume was 10 L. HPLC-MS was used for quantification in negative ion
mode under ESI. Results The eight components had good linearity (+ > 0.9997) within the linear range. The average recovery rate was
97.55%—103.01% with RSD < 2.80%. The contents of the eight components in Anemarrhenae Rhizoma varied according to the
different habits. The contents of mangiferin, timosaponin BII, and timosaponin AIIl were high. After salt processing, contents of
timosaponin E;, timosaponin BII, and anemarrhenasaponin I were reduced, content of timosaponin BIII was increased and contents of
neomangiferin, mangiferin, timosaponin AlII, and timosaponin AII had no obvious changes. Conclusion The changes of components
in Anemarrhenae Rhizoma before and after salt processing are proved by the method of HPLC-MS which is simple, sensitive, and
accurate.
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BN E ARV E Y M BE Anemarrhena
asphodeloides Bge. WITJ#MRZE; 7. H %€ .
B, B4 EAEK, WHEE: FTAMN& A
ERGE . B s BRI, M)
R “ER7 MEIERRREL, TG, AIEHGEM. KUIREL
ghLOTEEE. BERER. MREBRKEENES, 1Y
S% BA 4 (R 2 R i e 2 51k
LN AE Y A0, RIBEE 2R Ry B A R
. BEEHSE . ARMEER K REST, o Ay R R
SEHIBE BRIy, SCRIRGE R AR e
8¢ XL e e A R S

HAl, SR EE S 2 £ R H HPLC-u vl
PR 5E , wnRE R R ER FH HPLC-ELSD! !
ESE, A SCERIRIE R HPLC-DAD-ELSD! "
7% . HPLC-ESI-MSP% . UHPLC-QTOF-MSP'
VR RO REH R B & . R A HPLC-ELSD V4R,
AROCRTIM AR A v, REERAC, FEERME
i AL FR A RE ] T %E . HPLC-MS  Jy B PURZ AT /)N
JR, ZACER RS, ERHRARIR, JFHAEAR
R B AR A P, s
IS T — AP R L BRI HPLC-MS J7
YRR A o RN B AR s SR IR
R B, FIRHET BIL HREET BIL. &t
T FIRERE T AL FIRER T AL 8 AN/ &,
T SRENBEER AT SRR R, RN [ B e
PL P2 AL R 2K .

1 UESHR

Agilent1200-6120B 7 B 5 [ £ FF- 3% J5 5K FH €2
WA, S E Agilent 2275 Milli-Q Gradient A10 B4l
/K#%, 3% HE Millipore A 7]; FA1104N LR, /5
32—, FIREEREAERAIR A MS 105 DU
BT R, + 75432 —, Mettler Toledo A 7 ;
KQ-500 B B &%, VL5 R S AR AR A w] .

TR (LS 111607-200301, JF & 735 98%)
SRR EF BINGHES 111839-201404, Jii 55341 98%)
X E A B A S A E TR, i B
s 3 AF. PR F B MR BILL ARt
AT I AIBRERT AL AIRRET AT RS H
R S TR R IR AT, RS2 98%:
CIERTEA, Merck AF]; ACNBAIK, HARR
ARG T4l

ANFERCR ISR Tl 2 pasE
H, HEARNEK 1, 2 ntrh B2y KR bk B %

xz1 FE~HAHRARRFIRESR
Table 1 Information of Anemarrhenae Rhizoma species and

salted products from different regions

sl KAERE] RS SRS
ST 2014-09-05 S1 Y1
b erq | 2014-10-09 S2 Y2
TR =N 2014-08-27 S3 Y3
W HFDUE  2014-09-03 S4 Y4
LT 5 2014-11-10 S5 Y5
RPN 2014-12-01 S6 Y6
[ITiR S 2015-03-05 S7 Y7
b (g | 2015-04-13 S8 Y8
L7 K [ 2015-03-19 S9 Y9
2R 2015-04-22 S10 Y10
WZEHFDUE  2015-05-11 S11 Y11

EONH A B BEE W A Anemarrhena
asphodeloides Bge. WML,

2 FAEEHR

2.1 RAEHS KSR &

2.1 FIRFROAHIE S CREZ8) 2015 R
—HREO BRI N ER, AR RERR R, PR
HiE, VIER, T8, L£EE.

AR ER L (3% 0213), mEh/KEES,
%, BIOHIARZRN, Lockomil, WT-E4E 55
RO . B 100 Trofpdai s, MAadh2ke. .
AR B eI 50 B, % H
2.1.2 KAV S AR ShANEE K2 0.05
g, FHEMGEEEREWETRY, BENAN 70%4
BE 50 mL, FROERE, HEALE (Dh%F 100 W, i
# 40 kHz) 30 min, HUHM R =R, H 70% B4
R R, B 0.45 um ALEMRE, HXsLiE
W, &H-.

22 MER&EAR &

I ARE S RRUH T R TR SRR B
HIRERF BIL SnBEEH BIL. FIRFEH 1. S08HE
H AIL FIRFEF AL XFIE LG R, HERE, B
B, N 70%CNEE IR R ZIRE, 4 B
BT IR T R 2.007 mg/mL. T RE 2.005
mg/mL. HIEEETF E; 2.003 mg/mL. &2 Bl
2.002 mg/mL. %1£EE2FF BII 2.002 mg/mL. F15} &
H 12.004 mg/mL. 1B All 2.005 mg/mL.
BT AL 2.003 mg/mL X F8 5% &, 4 CLRAT
I FHERE A0 70% 55 7 B A 21 AS ] o7 Bk B 65 HRE
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VAL HTTE RN 010 0.5. 1.0. 2.04 3.0. 6.0
ug/mL; HAFA 5.04 10.05 20.05 30.0. 40.0. 60.0
ug/mL; F1BEFEF E M 0.5. 1.04 5.0. 10.0. 15.0.
30.0 pg/mL; &1EFET BI A 20.04 40.0+ 60.0- 80.0-
100.0. 120.0 pg/mL; FERZH BIIL A 0.5, 2.0. 5.0,
10.0~ 15.0~ 20.0 pg/mL; FIEFEAF 14 2.0. 4.0,
6.0. 8.0~ 12.0. 16.0 ug/mL; XNEEEF AIl N 2.0.
4.0. 6.0, 8.0, 12.0. 16.0 pg/mL; ZIBFEF Al
9 3.0, 6.0. 12.0. 24.0. 36.0. 60.0 pg/mL. ftk
2 SRR il 52 FH o

23 @i, L&

2.3.1 ik kA Agilent SB-Cig 4 (50
mmX2.1 mm, 1.8 um); F:3 30 C; JishAHAN 0.1%
IR KV - BElliFE Y : 0~0.5 min, 5%
0.5~1min, 5%~20%Z.}E; 1~3 min, 20%~22%
2N 3~3.5 min, 22%ZE; 3.5~5 min, 22%~
35%. M 5~6min, 35%~45%Z.JE; 6~12 min,
45%~90% . NiE; AFALER 0.4 mL/min; #EFEE 10
uL. PRGARECLLAIRE B BIL TR AL T 5 000;
s E A 1.

232 ik &M BT BEEE A
(ESD; B TMetE: 15T (negative); izt
e S B B N (SIMD ;s 2R A . e SR
190 V. THRFF 100 V. S18EEFF E, 110 V. SnBEE
H BII 300 V. AIEEEAF BI 260 V. AIEEEAF 1260
V. SRR AL 110 V. FIREEH AL 260 V; 5E
BB TRATEE (mlz): Bt B 583.2. TR
421.1. JEFEAF E, 9354, SIREEFF BIIO19.6. 40
B BIN901.5. FNIBERH 1757.4. FNEERETH All
755.4. FOEERIF AL 739.5; TSR E 8.0
L/min; TSR 350 C; BANE HEIE 3000 V;
FALERIE ] 241.35 kPa (35 psi).

24 FEFER

241 AMKRHR. RIGEER (LOQ). ARl
fE (LOD) K& W L IR X HE R R 10 L E
WO A T AR, DLETRIRR (YD X 43 i sk
FEREIREE (X0 FELMERIE, DUEMELL (SIN) =
10 A LRt EY LOQ, L SIN=3 N LR EY
LOD. ZMEJulE. A7, HHXHRE. LOD 5
LOQ 45 WK 2. SRR, 8 FlnfEs Bkt
YL, 7>0.999 7, R R B,

242 FEEERE  BC R E R AT RS
W, 2R 9237 TUR %A, FHELEHERE 6 X, LA

8l

2
11

t/min

PR 2-1 R 3-MEBHEH B, 4-BRET BO S-KIREE
T BIN 6-%1BFRE T 7-MBHEH AL 8-MIEBHEH AIIL 1514 [
I-neomangiferin  2-mangiferin  3-timosaponin E; 4-timosaponin BII

S-timosaponin BIII  6-anemarrhenasaponin I~ 7-timosaponin All

8-timosaponin AIIl, same as Fig 4
1 REXR&E (A MR B) SEMEER (O
HEETFRE
Fig. 1 Total ion chromatography of reference substances

(A), salt processing (B), and crude (C) samples

SRS, BT . MR B, FIREE
1 BIL. ZnBREEF BIL. AIBEEH 1. FIBEEF ALL
HIERFRFE AL IETRIAR 1) RSD 2354 0.17%40.56%
1.11%. 1.26%. 0.52%- 0.25%. 0.84%. 0.86%, %
AN SR R 55 B R AT

243 fEtalie BRI (2 54D
10 uL, 735 F 0. 2. 4. 6. 8. 12, 24 h, % “2.3”7
TR AR BERE b, DB e TR FEk
B B ABEET BIL AIBEEH BILL HIBEEH
I FNBERET AL KNEFET AL BT, RSD 77
BN 1.63%- 1.58%- 0.97%- 2.11%- 1.96%- 0.45%.
1.54%- 1.88%, K BMLESTIAWTE 24 h NERE .
244 HEMRAE W6 ME—HEEHAK 2 5
A £50.05 g, FEERRE, 1% “2.17 TR J5 k]
AR, $% “2.37 TURN KA AT, D E
BAF. TR, S RERAF B S0RERAF BIL AnkE
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F2 SHEsENASIE. HEXRH. LMSEE. LOD 5 LOQ

Table 2 Regression equations, liner ranges, correlation coefficients, LOD, and LOQ of eight compounds

D% EVEpp e r LMV Fl/(ug-mL ™ LOD/(ng'mL™") LOQ/(ng'mL™")
TR Y=53201 X+6 087.9 0.999 8 0.1~6.0 3.81 13.78
TR Y=7413.2 X+23 735 0.999 8 5.0~60.0 0.78 2.33
KIEEET E, Y=100 376 X+13 353 0.999 7 0.5~30.0 3.58 1127
HREEAF BI Y=13 964 X+8 444 0.999 9 20.0~120.0 4.82 19.02
HIBERH BIIT Y=53259 X+21310 0.999 8 0.5~20.0 2.71 8.63
HIREEAT T Y=71 064 X+29916 0.999 9 2.0~16.0 2.97 10.02
HIBRFEF AlL Y=58 520 X+17 831 0.999 8 2.0~16.0 1.96 7.39
HBERE AL Y=38 170 X+32 791 0.999 8 3.0~60.0 0.96 3.48

B BIL. ABREH 1. JbREH Al bR
AL BT & 53 B ME 5 008 2.81. 40.104 15.49,
78.63. 0.38. 6.18. 2.17. 13.22 mg/g, RSD 4% K
0.70%- 0.96%- 0.72%- 0.45%- 2.94%- 1.07%- 0.74%-
0.56%, FEZITIEER ML .
2.4.5 JNFEEISCRIRIE B AT 8 s & 1 kB
MR, £10.025 g, FEEME, 3o h. WRIEFEMSF
BTN 50% 100%5 150%, 43 AIAGH T 3R
. URE. FEEEH E. FEEET BIL AEEE
1 BIL. AIBERT I AIBER T AL AR ALL
XTRESL, PATHIRS 3 O, 4% “2.17 WUR ks A
WA, % “2.37 TURN KR T, THEAE
TERE, TR, MR B MBEEE BIL A
REEAT BIIL. AIRE2T 1. AR 2FF AL SnEEE
AL -7 35 [ U2 53 0 O 97.55% « 101.48%
101.25%+ 96.35%-+ 99.12%. 100.31%. 102.71%-
103.01%, RSD 73514 1.67%+2.23%-2.80%- 1.45%.
2.90%- 2.74%- 1.65%- 2.78%.
25 HmESENE

BT AR BRI RO R K2 0.05 g,
WRRAE, % “2.17 WA, R 2R A
10 pL, HEFEASIN, U, SR CFATIINE 3
Ko AMRIESS AIVHER TR E . TR MR E
E\~ FIREEF BIL. AIERELF BIL. AR 1L A
REEAT AIL. JEE2HF AL R, 453803 3.
2.6 &, BHMBEREHRS S

KFH SIMCA-P 3 HTAE L #h 0 BERHcdiE
7E OPLS-DA 55 (I 2) L&A S ARER 1 MM,
A ERENBERE S B EE Y 2 H. W] OPLS-DA
o ERefE LC-MS XnllAE . SRENBERE S 25 R 2%
ST, P IRE e S E T A R . AR

EhANEERE AL OPLS-DA #5473 fIFEA AR
RS, BEE R RO R S E R, e
FEfm X e RO . 3E— 53T VIP (variable
importance for the projection) Zr#r, HE 4 AT41,
X DX AE S #h A BEDTERAE K /MK A R BERE BIIL
EIBEEAY BIL Z0BFRHE 1 AIEEEAF B TR,
SRR AL Fret R, mbkE T AL s
REEAF BIN. #1BF2TH BIL. ABEEH 1. ABE2F
Ey 0 XA SRANBERE A DTIROR, TUIRE . RIBEE
AL HiTs AP A R0 BEE AR AL DTdRE .
3 Wie

Kite S5O HY 2 5508 (S BE AL S 1Y Cop 7
PRI R AR RS, (AR EF BID, M2 mil
TELER, DR ARSI I I AH Bk R it 10 1 v 350
G F AR IRV s RO N FR R T e 0
T, SEXA MHLR CNE-K LE-0.1% FERKIE W
ZJ5-0.05% H R /KB« Z.15-0.2% F R /K I VAN [+
MRS, LW RIEA B TR, BEE IR
WREEREIN, R M SRR, Rl e i
W T 5 Jo i e LG B BN AR 0.1% H RV - £
fif, @it xFBEMAN, RAASE| LRBET R
JF, TEURARAE N & S IS BB AR B AR . S AIAE
1B ST T AT AN, SR8 F
AT ¥AE S B A e AR R, R A
T AT b I FIA AL RE A, &
X2 AN EASE S 45T 804 1104 1504 190,
220 V 5 MRS I L i 40 o B I 2 Rl R
R BT RE AN 190 VL TRT N 100 V; 15T
6 MBI EM 3% %2 7 80, 110, 180- 260 300
350 V 6 NANFISER L, e 2 SR RN R
flRf . FIRFEFE By N 110 V. JIBRET BIL A
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Table 3 Contents of eight compounds in crude and salt processing samples (n = 3)
e Jii &5y $/(mg-g )
BERE SRE mBEET B, MEHEE B AIEHEHE BII  FIEFEH T MEREE AL JIEHEH AL

S1 1.80 33.09 12.57 81.58 1.44 9.16 9.09 37.82
S2 2.68 40.33 15.78 83.13 2.02 7.54 5.63 26.77
S3 3.08 37.77 19.70 91.21 1.73 7.15 291 14.94
S4 1.06 37.34 7.22 86.95 2.24 8.04 3.37 31.68
S5 2.97 43.41 15.98 84.31 0.63 6.54 2.26 13.49
S6 0.23 34.59 6.53 82.76 6.39 8.24 4.23 35.56
S7 3.11 27.63 19.37 91.01 1.30 9.78 6.15 25.63
S8 2.03 37.73 8.47 71.68 3.32 7.12 8.16 30.65
S9 4.37 20.66 1.26 85.47 1.22 11.69 ND 532
S10 3.67 30.40 13.84 98.30 1.06 6.31 2.93 15.71
S11 0.17 27.17 491 73.79 5.99 4.61 4.52 41.02
Y1 1.73 31.21 7.45 72.44 11.18 7.92 9.00 38.33
Y2 2.46 40.92 10.79 72.80 10.53 6.07 5.41 25.79
Y3 2.58 31.57 6.64 63.05 13.04 3.95 4.06 21.88
Y4 2.52 31.20 6.59 62.89 12.86 4.04 4.12 22.13
Y5 2.69 29.97 8.89 71.33 12.01 5.86 2.34 13.46
Y6 0.22 33.88 4.07 72.01 11.58 7.30 441 36.99
Y7 2.13 24.67 6.07 60.15 11.92 5.98 7.04 32.05
Y8 0.94 33.28 4.65 55.24 5.94 5.51 9.82 39.88
Y9 3.89 15.57 0.52 68.21 14.20 8.34 ND 7.22
Y10 3.43 29.19 10.15 92.92 8.07 5.94 3.51 18.11
Y11 0.12 24.58 2.56 55.96 9.44 3.21 4.68 41.82

ND 7R At £

ND means not detected

|
21 sg sio@ S5 Svio s o 0.6 o BT RA
14 @87 ® S o2 ¢ o 04] MR B a e,

= 2@ vi@Y3 ey KB BII

£ - F KR I .

b S1 L 2 00 -

§ 1 34.. ®S8 @6 § " $M1.DA(1) R $M1.DA(2)

i :
21 ®s6 P o FIBRET AL
= "o ovi oy HIE A ALLL
T T T T > —0.6 -04 -0.2 0 0.2 0.4
-2 B 0 1 2 0.694 019%pq[1]

1.011 11%[1]
3 OPLS-DA HTra= &
Fig. 3 OPLS-DA Score load diagrams

AFNREFUEITE R R, ABEEE B
REEAF BIL. AIRERTH BIL. HEE2H 1. AEEEF
ATl AR AL B2 205 508 0.17~4.37

2 HERE REELH S OPLS-DA 15458 = &
Fig. 2 OPLS-DA score scatter plot of Anemarrhenae

Rhizoma species and salted products

300 V. G1EERET B N 260 VO ATRERETEF 18260 V.
FIBRERAF AIL N 110 V. J1BFEF AL A 260 Vo
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mg/g.20.66~43.41 mg/g.1.26~19.70 mg/g.71.68~
98.30 mg/g. 0.63~6.39 mg/g. 4.61~11.69 mg/g.
2.26~9.09 mg/g. 5.32~41.02 mg/g, ANE7 . it
RFEA BT R T, MR B\ B2 BII
ANFAEEEH AL NG BROR, HoAth sl -3

VIP[1]

5 4 6 3 2 7 1 8
Var ID (primary)

4 OPLS-DA VIP
Fig.4 OPLS-DA VIP

beidase, AIRRETF B E AT AR 2 iR 344 5 & 5
i, MR AILA 1 MOREERNE], H
A5 &7 BN E

AR R PR RNBEREAF By A
REEAF BIL. A2 BT ABEEF 1. ABEE T
Al MFIBRERT AL i 70 £ milfE 0.12~3.89
mg/g~15.57~40.92 mg/g.0.52~10.79 mg/g.55.24~
92.92 mg/g. 5.94~14.20 mg/g. 3.21~8.34 mg/g.
2.34~9.82 mg/g. 7.22~41.82 mg/g. h¥& )5, Pt
FAF. TERAF. FOBEEAF AL JIBRFET AL FiE
SYBCRAA S, JBEEAF By MBEEEF BIL A
RERHF 1 a5 TR, B2 BIL =4k
It Wang SR SR 0, W R AT Cop FEFRIEAR
FASE, %F%“Eﬁcnuﬁfﬁﬁméﬁ%&
STEEITTRE, Co MALFEFREERR S B
Tt %Tﬁ¢7bk$7@5%m%%%&ﬁ
AR

HIREEH BI

HIBEEH BIT

5 2T BIIiE{LiER

Fig.5 Conversion pathways of timosaponin BIIT
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