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Abstract: Objective To determine the contents of 9 components in Anemarrhenae Rhizoma for different parts and different
processing methods by UPLC-QQQ-MS/MS method,and compared the differences. Methods The sample were separated on an
Waters ACQUITY UPLC BEH Cis column(100 mm % 2.1mm,1.7 um), the mobile phase composed of 0.01% formic acid solution
(A) - acetonitrile (B) with gradient elution.the flow rate was 0.4 mL/min and the injection volume was 2 pL.The column temperature
was 30 ‘C. Multiple-reaction monitoring (MRM) scanning was employed for quantification in negative ion mode under electrospray
ion. Results The nine components (neomangiferin, mangiferin, isomangiferin, timosaponin Ei,timosaponin BILtimosaponin
BIIL,anemarrhenasaponin Itimosaponin AIl and timosaponin AIII) all showed good linear relationship in their respective ranges,the
average recoveries of 9 components were 97.23%—100.76%.Among the five different parts of Anemarrhenae Rhizoma,the contents
of mangiferin and isomangiferin were the highest in the fibrous root of Anemarrhenae Rhizoma, the contents of timosaponin Ei,
timosaponin BII and anemarrhenasaponin I in Anemarrhenae Rhizoma with outer cork removed (called zhimurou) were the
highest,there was little difference in the components among the apex in rhizome of Anemarrhenae Rhizoma (called zhimutou),
Anemarrhenae Rhizoma pieces and zhimurou. Compared the different habitat processing methods of Anemarrhenae Rhizoma, the
content of neomangiferin and imosaponin BII were higher in fresh-cut slices, while the content of mangiferin and timosaponin AIII
were higher in traditional-cut slices. Conclusion The fibrous root of Anemarrhenae Rhizoma is valuable in development and

utilization, and the existence of zhimurou is rational. Zhimutou can be reserved in the habitat processing of Anemarrhenae Rhizoma
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in order to reduce the working procedure and improve the comprehensive utilization rate of the rhizome of Anemarrhenae Rhizoma.

Fresh-cut slices can accelerate drying and reduce the risk of mildew.

Key words: Anemarrhenae Rhizoma; UPLC-QQQ-MS/MS; neomangiferin; mangiferin; isomangiferin; timosaponin E1; timosaponin

BII; timosaponin BIII; anemarrhenasaponin I; timosaponin All; timosaponin AIII
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Table 1 Five batches of sample information for research

different parts of Rhizoma Anemarrhenae
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Table 2 Seven batches of sample information for research

different processing methods of Rhizoma Anemarrhenae
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(B), BAEPEIRAEF: 0~3 min, 93% A; 3~7.5 min,
93%~87% A; 7.5~8 min, 87%~78% A; 8~ 11 min,
78%~65% A; 11~12.5 min, 65%~55%A; 12.5~
18 min, 55%~20%A; 18~20 min, 20%~5% A;
A 0.4 mL/min; #EREEN 2 pl.
222 FUBFA USRS B (ESD;
AT ZRMEN (MRM); T8RS0 :
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Table 3 UPLC-ESI-MS/MS data of 9 Components

B tw/min BEEF imz B RV BB imz R RS eV
TR 4754 583.2 190 331.1% 301.1 40; 42
TRE 6.948 4213 110 301.3% 3315 21; 21
SR 7444 4212 110 301.1% 3312 24; 21
MBETEE 9.995 9353 280 7734% 6112 46; 51
FIRHETF BIL 10417 919.2 270 75747 5953 545 56
SIBEEAY BIN12.073  901.2 270 739.5% 577.3 46; 51
HMEBLEH T 13231 7575 210 59547 161.0 31; 36
HIBLEF AT 14397 755.2 220 59347 161.0 38; 40
HIBLEH AINS.576  739.5 220 577.5% 161.9 38; 40

R ET

* quantitative fragment ion
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HBI 6-MBHEY BIT 7-RIBFEH T 8-HIBREH AL 9-JIk}
B ALL
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5-timosaponin BIT

6-timosaponin BIIl  7-anemarrhenasaponin T

8-timosaponin AIl  9-timosaponin AIII
Bl REMBRREAR (A) FElmER (B) HEETRE
Fig. 1

substances solution (A) and sample solution (B)

Total-ion chromatography of mixed reference
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3.247. 1.534. 3.157. 3.874 mg/mL )5 & i i 4570
1t 4 C BRI
24 HiXSIBARNSIZ

AR AL 02 g, WEEWE, BHLEHM
B, RN 50% R S0 mL, FROEpiE,
FEALFE 40 min, JEGA, FEACERTE, HH 50% HEER
SRR E, A, i, HERUEM 0.1 mL B
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50 mL S, 0 S0%HEERZIE, 25, RifE.
25 ZMXHR. REKER (LOD) MRREER
(LOQ)
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MIREREAR AIL. FIRE2 T AL AREEAF BIL. A6}
B BIL. FIREEF B SIRFETF 16 R AR

e, BFE2HT, 0 50%F RSB RR Y
X I SRV, AL 2 uL, F% “2.27 TG E R
TSR AFREAT I A2 o DA B 0 IR P R AL bR (O,
FR A ARFR (V) VELRIEIRIE, 2l brik
k. ZDHRBEX IR A, DUERELL (SIND 324
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Table 4 Regression equations, liner ranges, correlation coefficients, LOD, and LOQ of nine compounds

D% EVEpp MKAEH  LMERE/(gmL™")  LOD/(ngmL™')  LOQ/(ng-mL™")
Bt ¥Y=391.05 X—189.31 0.999 9 26.22~6 555.06 0.46 1.53
TR Y=276.17 X—4298.8 0.999 8 9.87~2 468.66 0.28 0.93
TR Y=2259.4 X—3216.6 0.999 5 0.81~203.26 0.11 0.37
HIBEEH E Y=169.24 X—320.65 0.999 6 1.60~400.66 0.38 1.27
AR BI Y=156.98 X+12902 0.999 6 58.85~14 712.80 2.06 6.87
HEERAF BT Y=262.1 X—677.43 0.999 8 1.90~475.80 0.41 1.37
SRR 1 Y=528.03 X—945.44 0.999 8 1.97~493.05 0.45 1.50
HIBEEAF AlLL Y=329.31 X+198.11 0.999 7 0.39~97.40 0.08 0.27
HIBRETF AL Y=280 X+2652.2 0.999 7 2.44~610.38 0.64 2.13

2.6 fEHEIRE

E [ — % FR R A VRO SRR 6 U, DS AR .
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H Eiv FIBEEA T IEMA RSD 20514 0.68%.
0.98%- 1.21%- 1.25%- 0.45%- 0.96%- 1.51%- 2.19%.
1.83%, RKAAAKEE L R LT
27 ESMRAR

Rl —#a (BW3, HIBERD 6 10, % “2.47 T
NINETATHI AT, 3R AR S
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HIRFEAF BIL AIBEEHF BOI. MR B JiEEE
H 1R ECEIIE N 37.97.8.47.1.43. 031,
1.65. 62.35. 2.83. 2.85. 3.41mg/g, RSD {4 5N
0.65%- 0.78%- 1.23%- 1.37%- 1.05%- 0.84%. 1.24%.
0.95%- 0.67%, FHITIEEEMRE .
2.8 REMIAE

B [A] — (i, 43T 0. 4. 8. 16 24 h,
2 “2.27 TR GG S5 AT 0 A, MAS TR R
. R TR MR AL FIREELF
ANl FEREAT BIL ANEFET BIL. FIEEE T Eos
SRR AR T UETAR, RSD {H 73 31N 0.25%-0.38%-
1.25%-0.87%- 1.32%-0.58%- 1.01%- 1.35%- 1.24%,

T IR VRATE 24 h WFRE .
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FE RIS IE 9 P& 2R —FIEHE 9
B, BRI 0.1 go BUTRE . 200 s,
BIBERAF AIL SRR AL, SnBEETF B AIBEE
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T Y 5 B FE (RN R IRV, DARE R R
50%- 100%-. 150% AR AR, P74 3 17,
IR “2.47 TN ITIER AL VR, R AT 4
ST TR, SRR, MBRREE AL AN
RERFE AL, FIEHET BIL AIBREE BIL. Z0EER
H B FIEREE 1T B FESCR 8 99.87%.
98.15%- 97.23%- 98.65%- 100.76%- 99.24%. 98.43%-
98.37%+97.53%, RSD {H 435114 1.67%+1.78%-2.33%-
1.49%- 1.85%. 1.75%- 2.14%. 2.61%- 2.57%.
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Table 5 Determination results of five batches of Rhizoma Anemarrhenae for research different parts (n=3)

&Y B/ (mg-g ™)

SR S g S
WA AR e R RERE MBS E WS Bl WA B MERE ] MESE Al MEEE Al

1 Jfsk BWI 2954 390  0.54 3.00 74.50 1.06 431 0.22 3.11
2 BW2 227 368 051 3.30 67.60 1.01 3.35 0.19 1.55
3 BW3 1932 656  1.09 2.38 65.31 0.94 2.54 0.15 1.06
4 BW4 3529  10.82 140 2.97 70.10 0.77 5.14 0.42 3.52
5 BW5 26.95 6.68  0.74 2.93 71.30 0.73 3.04 AL H 1.59
6 B BWI 2131 2594  6.86 1.15 3.60 1.04 0.32 0.11 0.46
7 BW2 740 934 314 1.04 1.20 0.64 0.43 0.50 2.54
8 BW3 682 1224 335 0.60 FA 0.64 0.28 0.45 2.96
9 BW4 1534 3848  10.37 1.02 A 0.61 0.49 0.05 0.92
10 BW5 1537 19.65  5.15 0.76 A 1.08 0.41 0.37 2.08
11 %i8th BWI 24.03 342 075 3.02 70.70 1.43 4.12 0.27 3.74
12 BW2 2179 374 047 2.46 68.30 1.95 3.46 0.28 5.45
13 BW3 1985 259  0.59 2.84 62.20 2.80 342 0.31 1.64
14 BW4 33.66 494  0.96 3.57 65.60 1.04 4.45 0.43 2.58
15 BW5 23.82 501 143 3.02 73.40 0.75 3.13 PR oA 1.64
16 %08 BWI 25.28 3.03 027 3.84 80.30 1.07 5.07 0.25 471
17 BW2 2330 326 029 3.50 91.20 1.97 5.14 0.54 5.09
18 BW3 20.91 186  0.16 3.71 102.60 4.12 5.06 0.03 1.11
19 BW4 3557 516 051 3.21 76.90 0.92 5.30 0.07 1.05
20 BW5 2843 261 029 4.57 81.60 1.52 4.95 0.08 1.48
21 FIBEE  BWI 1609 781  1.12 249 52.50 1.03 2.76 0.27 2.85
22 BW2 2000 439 0.63 2.64 51.30 1.65 2.77 0.54 2.97
23 BW3 1667 344  0.88 1.92 33.10 2.06 1.51 0.47 1.26
24 BW4 24.48 887  1.18 2.03 35.00 1.03 2.69 0.27 227
25 BW5 18.93 6.19  2.00 1.54 14.40 0.99 0.96 0.34 2.16

*6 THAE~MMIGENERSENELR n=3)

Table 6 Determination results of seven batches of Rhizoma Anemarrhenae for research different processing methods (n=3)

FREDEU(mg-g™")

=) > ¥ O gps
LR RS e w R B MR B AR B AR B R | AR AL RIEEE Al

1 &5 IGI 3430 455 0.86 5.06 75.28 1.11 8.37 0.34 2.90
2 1G2 3512 499 097 2.46 62.85 1.13 4.11 0.15 1.91
3 1G3 4210 454 0.89 2.71 72.13 1.13 6.87 0.19 2.80
4 1G4 2640 452 0.77 3.80 101.97 226 11.20 0.06 3.26
5 1G5 2172 507 0.90 225 56.90 1.28 5.59 Fopr 2.75
6 1G6 2611 476 086 2.87 85.07 1.29 5.01 0.39 3.77
7 1G7 3743 455 049 5.93 119.16 5.64 0.71 4.98 332
8 EBHIBE IG1 1404 1895 177 3.23 74.93 247 6.02 0.81 8.12
9 1G2 1059 2166  4.02 1.22 47.07 3.09 457 1.00 20.75
10 1G3 1209 1498  2.96 2.97 59.59 3.55 7.77 0.85 12.92
11 1G4 389 1534 278 3.00 80.10 5.32 11.00 0.26 19.29
12 1G5 267 1133 2.05 2.38 48.83 4.66 5.83 0.26 11.62
13 1G6 809 1271 241 2.28 53.17 5.85 4.44 2.40 24.84
14 1G7 415 2203 4.07 3.29 69.78 11.39 439 1.25 14.30
15 @k Gl 835 2247  2.05 420 54.52 2.20 6.13 1.98 13.94
16 1G2 451 2354 270 1.64 40.26 2.18 437 2.76 30.68
17 1G3 3.99 2044  3.50 2.67 59.41 3.75 9.17 1.94 24.18
18 1G4 181 1715  3.01 3.11 75.73 5.36 11.20 0.45 30.48
19 1G5 095 1630  3.07 2.61 54.98 4.84 7.07 0.30 10.08
20 1G6 427 1481  2.69 1.19 39.74 2.49 435 2.64 32.99

21 1G7 273 2411 436 2.46 62.37 9.57 4.87 1.14 16.12
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Fig. 2 OPLS-DA score scatter plot of different parts
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Fig. 5 Radar chart of different habitat processing methods
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