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[ Abstract | Objective: To establish liquid chromatography-mass spectrometry ( LC-MS) method for
content determination of amino acid and nucleoside in Semen Sojae Praeparatum from different origins. Method ;
The contents of 22 amino acids and 16 nucleosides in 8 bathes of Semen Sojae Praeparatum ( collected from Anhui,
Jiangsu and Henan provinces) were determined by an ultra fast liquid chromatography coupled with triple
quadrupole mass spectrometer. Waters XBridge Amide column (2.1 mm x 100 mm, 3.5 pm) was used with
0.2% formic acid acetonitrile-0. 2% formic acid solution as the mobile phase for gradient elution at a flow rate of

0.6 mL-min~'. In addition, electrospray ionization and multiple reaction monitoring ( MRM) mode were used. The
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results were used for PCA-DA cluster analysis and ¢ test. Result; The 22 amino acids and 16 nucleosides in Semen
Sojae Praeparatum were well separated, and showed good linear relationship between concentration and peak area.
The average recovery rate was between 93.74% and 104.32% , RSD 0.6% -3.5% . There were significant
differences in the amino acids and nucleosides contents among different batches. The total contents of amino acids
were at 7.241-34.21 mg-g~', and the total contents of nucleosides were at 14. 21-82. 53 mg-g~'. The contents of
amino acids were in the following order from high level to low level: Anhui > Jiangsu > Henan, and nucleosides
were in the following order from high level to low level; Jiangsu, Anhui > Henan. The total contents of amino
acids and total contents of nucleosides in samples with shorter storage time were higher than those with longer
storage time in the same region. Conclusion: This method is applicable for the simultaneous determination of

contents of 38 kinds of amino acids and nucleosides. The differences in the study can fill up the blank in Semen

Sojae Praeparatum from different origins reflect the quality of samples from different origins, and provide references

for the further pharmacodynamic research.
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monitoring (MRM) ; different origins.
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(GABA, #it 5 91HO0762 ), {4 & MR ( Trp, it 5
LJ0O919B807)) , 5 & % ( Leu, it 5 CF1221B507Y) ,
S5 &R (e, #IL5 YYO0525B1007Y ), 7 N & R
( Phe, #it B CF1220B507Y ), #%i & iz ( Val, it &
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KB & W2 ( Cys, #it 5 YYO0301BS08Y ), 4 & Mt i
(Gln, #t & LJ0612B507Y ), 7% & ® ( Thr, #t =
YY0327B1008Y ), ¥ ffi & W ( Hpro, it =
BCBP1335V) , KA &z (Asp, it 5 LLO122B058Y)
K22 (Arg, #it5 YY0123B1008Y ) , 2 2 2 ( His, it
5 CHO0324B108Y ), #i & B ( Lys, it %
YYO0816B507Y) , H # & lid ( Met, #it 5 1090559 ) , 1§
AR (Ala, dit 5 1019806 ), 22 & R ( Ser, #t 5
100418) , K 4 Bk i ( Asn, dit 5 0522806 ) , JK 2 2
(Cit, It 5 1446225 ), jifg & B¢ ( Cytosine, Hlt %
C94998BGFO ) Wy T 1 5% % B B2 25 A BR 2 w) 5 4% 2 12
(Glu, it 5 1001569133 ), §g £ ( Thymidine, it =
1000735425) , 2'-fi & JR # ( 2'-Deoxyuridine, fit 5
1000943453) ,2"-fit % Ik 1 (2’-Deoxyadenosine , #t 5
1000723530) , j§ F ( Uridine, 41t 5 1001290893 ) ,2'-
e 48 UL (27 -Deoxyinosine , it 5 5287 ) , 2 -fIit 48 i F
(2'-Deoxycytidine , it 5+ 1000851526 ) ,2'-Hii & 3 H°
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IR 1. 065 g- L' JRTF 1.017 g- L' B 1F 1. 026 g-
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Fig.1 Representative extract ions chromatograms ( XIC) of multiple-reaction monitoring ( MRM) chromatograms of thirty-eight ingredients
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F1 BHEEBRENZERLSINEFEFNSH. EAFE LECEMMERKERILE (n=6)
Table 1 MS/MS parameters and methodological study of thirty-eight ingredients(n =6)

R Y S 1 R AL , i
(Q1/Q3) /gL FH kR RSD
IR AR 205. 10/146. 03 Y =2 706. 6X —24 146 0. 69 ~28 289. 47 0.999 7 95.12 0.6
FEHER 166.10/120. 05 Y =11 246X +15 253 0. 62 ~25 526.32 0.999 9 96. 44 1.3
=M 132.10/86. 05 Y =7937.8X +42 379 0.70 ~28 473. 68 0.999 9 94.78 3.0
SR 132.10/120. 05 Y =8 676.6X - 14 182 0.77 ~31 421.05 0.999 9 100. 72 3.1
y-E T 104. 07/87. 00 Y=2241.7X +1692.6 0.68 ~27 842. 11 0.999 8 101. 51 1.8
e RNy 150. 06/104. 03 Y=1868.3X -17 527 0.87 ~35 526.32 0.999 6 98. 85 3.3
AR 118.09/72. 06 Y =3 765.9X +120 265 0. 95 ~38 947. 37 0.999 0 95. 63 1.3
it 2 R 116.07/70. 02 Y =4 953X -34 448 0. 68 ~27 684.21 0.999 7 100. 90 1.8
N A& 90. 06/44. 02 Y =1 230.5X +196 201 0. 85 ~34 789. 47 0.999 3 94. 67 1.5
Ry % 122.03/75.93 Y =700. 67X —40 070 0. 65 ~26 657. 89 0.999 7 97.15 0.7
E-N 76. 04/30. 00 Y =76.533X +6 669. 4 0. 67 ~27 263. 16 0.999 7 96. 53 0.9
25 G o 148. 06/83. 91 Y=1962.7X +323 060 0. 68 ~27 789. 47 0.998 6 101.22 3.0
TR 120. 07/74. 00 Y =781. 16X +163 735 0.70 ~28 526.32 0.998 4 98.37 1.9
¥R A R 132.07/67. 87 Y =642.91X +283 510 0. 84 ~34 421.05 0.998 1 95.03 2.3
RAAMR 134.05/87. 96 Y =574.51X +105 599 0.73 ~29 973. 68 0.998 6 94.25 3.5
24 55 iR 106. 05/59. 99 Y =530. 85X +25 577 0. 66 ~27 105.26 0.999 3 100. 39 0.6
R R 176. 10/69. 89 Y =843. 17X +741.97 0.71 ~29 078.95 0.999 5 96.73 1.5
KA 133. 06/73. 87 Y =534.42X +1 854.7 0. 68 ~28 000. 00 0.999 8 101. 12 1.7
ik 175.12/70. 02 Y=2587.4X -3 585.3 1.32 ~53 947.37 0.999 4 97. 47 1.1
BEM 147.08/83. 92 Y =2102.8X +97 917 0.71 ~28 894.74 0.999 6 99. 26 1.0
iR R 147.11/83.91 Y =1 230X +219 646 0. 66 ~27 157. 89 0.999 1 94.74 0.6
HAER 156.08/110. 03 Y =8 400. 6X +704 905 0. 64 ~26 368.42 0.997 4 100. 79 3.1
1553 i i e 127. 94/110. 02 Y =496. 65X +7 942. 1 0.67 ~27 315.79 0.999 7 98.34 1.6
e 243.10/127. 07 Y =2325.7X -18 709 0. 65 ~26 631.58 0.999 8 101. 29 1.1
27 SR 229.20/113.03 Y =832.96X +2 871.2 0. 65 ~26 736. 84 0.999 8 93.74 3.0
WK RS 137.05/137. 05 Y =6261.5X +16 947 0.68 ~28 026.32 0.999 8 100. 90 2.2
7853 244.90/113. 00 Y =1 390.3X -503 0. 66 ~26 868. 42 0.999 6 98. 62 2.5
27 WA LA 253.10/137.07 Y =6742.8X +10 109 0. 68 ~28 026.32 0.999 8 94. 54 1.5
27k 4R MR 252.00/135. 90 Y =16 414X - 52 495 0. 65 ~26 763. 16 0.998 9 95.19 2.0
I 153.09/110. 00 Y =15. 826X +16 256 0. 66 ~27 000. 00 0.996 9 101. 65 1.0
i N 136. 06/136. 00 Y =15 673X +578 870 0. 68 ~27 684.21 0. 996 4 96. 88 1.2
it iz e 112.00/95. 10 Y=10 787X +1 278 0. 66 ~27 026.32 0.999 8 95.53 2.2
5853 268.10/136. 07 Y =19 586X —43 853 0.12 ~4 894. 74 0.999 4 104. 32 2.8
WL 269.00/137. 07 Y=11573X +54 783 0. 68 ~27 684.21 0.999 8 103. 86 2.1
2B 1A 268.10/152. 10 Y =12 403X +29 184 0. 65 ~26 447.37 0.999 8 97. 66 2.5
27 48 A 228.20/112. 05 Y =11 002X +15 610 0. 65 ~26 710. 53 0.999 8 96. 59 2.9
4y 284.30/152. 00 Y =11 492X -33 646 0. 65 ~26 815.79 0.998 1 94.72 3.4
i 244.09/112. 00 Y =2 500X -431 275 0.70 ~28 552. 63 0.999 9 100. 21 2.4

MR 7.241 ~34.21 mg-g™', BT RAE 2.6 A[FEFEHIOIR S U R R 15 2R R A
14.21 ~82.53 mg-g ', PR S, 00 A [ i 52 e ] 2 3 0 785 0 15 2
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K2 SRR EFHART 22 HEERELIRESH

Table 2 Contents of amino acid in Semen Sojae praeparatum wg g~
o wam e aam g VAR TR gmm owam omam % gram
Bl 185.83 482.97 175. 31 285.44 214. 62 89.32 324.77 652. 81 444.9 11. 69 81.44
B2 31.39 172. 84 140. 60 219. 68 381.79 23.42 405. 85 243.62 709. 84 12.77 109. 77
B3 464.27 401. 14 212. 60 280. 35 418.32 119.02 476. 45 153. 89 641. 04 11.85 142.18
B4 96. 54 396. 94 239.93 428.35 1 005.25 59.59 776. 05 441.49 1 241.57 13.01 215.10
B5 110. 14 428. 14 333.27 553.02 810. 59 60. 39 936. 05 472. 16 1433.57 12. 48 253.09
B6 88.27 335.74 233.27 406. 35 547. 65 37.02 656. 05 470.82 1 061.84 12.02 217.19
B7 135.47 664. 54 300. 60 597.02 104. 19 138. 36 646. 05 524.16 754. 10 11. 81 814.99
B8 381.61 1007.74 1 384.60 761.02  2125.25 106. 36 3858.05  2772.16 6 379.70 11.82 1192.45
o DR mmm LN NS wam AR S WEM  SER  HER A&
Bl 1 281.62 187.75 - 347.39 160. 82 164. 84 120.28  2584.65 634.51  674.36 285. 65
B2 1935.28 332.61 23.61 542. 84 140. 67 164. 59 66. 50 700. 35 418.47  407.40 56. 80

B3 1.368. 61 204. 86 38.76 168. 44 189. 69 10. 70 267.27 4 368. 62 737.80  742.86 370. 07

—

B4 2 965. 28 447.01 - 414.77 137.25 347.87 93.61 672. 89 1 044.13 1 062.86 181. 60
BS 3 311.95 531.94 - 763. 84 234.41 627.07 115.90 219.02 1134.13 1 162.60 225.40
B6 2 685.28 233.81 - 567.77 92.29 303. 87 72.45 586. 49 955.47  991.40 218.74
B7 3 315.28 435.74 - 1322.57 406. 04 719. 07 46.99 2709.95 1614.13 1 698.60 468. 07
B8 4 208.61 458.27 - 3 029. 37 461.77 175.55 219.51 687.55 2274.13 2 418.60 294.07

S =" Rm RG] K3 W,
F3 SAMMRREBHIKFHR 16 MRFLXEIRESH

Table 3 Contents of nucleoside in Semen Sojae praeparatum g g

ik IV i s W g 2" -Jid SR b g PRAT 2U-JRAENUE 2 - B
Bl 14.21 8.73 3.14 47.07 470. 25 1. 66 8. 62 14 664. 64
B2 52.88 29.42 10. 88 648. 34 304. 43 2.85 17. 14 16 085.13
B3 19. 40 10. 06 0.57 1596. 14 220.29 1.05 13.54 1 720. 68
B4 46.75 17.98 15.83 290. 87 611.49 5.19 24.70 25 672. 60
BS 60. 22 20. 17 14.59 161. 14 740. 83 3.05 18. 10 80 224. 87
B6 29.11 7.74 2.38 90. 48 487. 49 1.07 7.07 29 775.53
B7 13.83 6.79 1.02 265. 20 432.83 1.79 5.82 58 789. 13
B8 35.94 2.67 0.38 14.55 539. 49 - 2.77 52 467.27

LR It IEE 0 i g Jig Ay WUt 2R S 2 B LA JiL
Bl 67.38 8.63 316.71 38.71 2.84 - 370. 11 79. 88
B2 155. 68 9.28 327.15 116. 69 10. 74 2.77 2 002. 83 168. 29
B3 634.08 3.43 670. 48 84.95 3.73 2.26 7 965. 50 1267.79
B4 402. 48 21.58 54.88 22.25 11.71 2.18 403. 63 108. 59
B5 294. 48 8.72 101. 11 34.73 7.26 0.58 808. 16 29.93
B6 191.28 6.23 146. 15 19. 40 - - 978. 83 62.03
B7 454. 88 15.21 53.31 6.26 - - 355.90 93.77
B3 - 4.54 7.63 4.19 - - 57.23 9.61
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Fig.2 Score(A) and loading (B) plots of metabolites determined in Semen Sojae praeparatum products
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