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[ Abstract | Objective: To compare the chemical components in raw products and characteristic processed
products with porcine cardiac blood of Salviae Miltiorrhizae Radix et Rhizoma from Menghe medical school.

Method: The ulira performance liquid chromatography-quadrupole-time of flight mass spectrometry ( UPLC-Q-
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TOF/MS) was performed on an ACQUITY UPLC® C,; column (2.1 mm x 100 mm, 1.7 wm), mobile phase
was 0. 1% formic acid aqueous solution (A) -0.1% formic acid acetonitrile solution (B) for gradient elution (0-
1 min, 8% B, 1-1.5 min, 8% -20% B, 1.5-4 min, 20% B, 4-5 min, 20% -60% B, 5-9 min, 60% -70% B,
9-10 min, 70% -95% B, 10-13 min, 95% B). The column temperature was 40 C and the flow rate was
0.3 mL - min~'. Q-TOF/MS with electrospray ionization ( ESI) and scanning range of m/z 50-1 200 were applied
for analysis under positive and negative ion mode, respectively. All ionic peaks were assigned by comparison of
reference substances, mass spectra data, database matching and literature reference, changes of chemical
components in Salviae Miltiorrhizae Radix et Rhizoma were investigated by comparing number and area of ionic
peaks before and after processing. Result: A total of 59 components were identified from raw products and
characteristic processed products, and peak areas of 25 components showed obvious change. However, there were
no new compound was found in characteristic processed products. After being processed with porcine cardiac
blood, the contents of water-soluble ingredients ( protocatechuic aldehyde, salvianolic acid C, F, G), fat-
soluble ingredients ( tanshinaldehyde, tanshindiol A, tanshinone | ) and amino acid ( L-phenylalanine) in
Salviae Miltiorrhizae Radix et Rhizoma were significantly increased. Conclusion: Changes of contents of chemical
components in raw products and processed products of Salviae Miltiorrhizae Radix et Rhizoma are remarkable, part
of water-soluble ingredients, fat-soluble ingredients and amino acids have quantitative change, which may be
related to promoting treatment of Salviae Miltiorrhizae Radix et Rhizoma on cerebral ischemia after being processed
with porcine cardiac blood.

[ Key words | Menghe medical school; characteristic processing; Salviae Miltiorrhizae Radix et Rhizoma

processed with porcine cardiac blood; water-soluble ingredients; fat-soluble ingredients; amino acids; ultra

performance liquid chromatography-quadrupole-time of flight mass spectrometry (UPLC-Q-TOF/MS)
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x1 ASYEEPUHERSH UPLC-Q-TOF/MS 4347
Table 1 UPLC-Q-TOF/MS analysis of chemical components in database of Salviae Miltiorrhizae Radix et Rhizoma
t . B B EmM
R t Ay / MS/MS ey
7 /min = mE /ppm Gk B A
1 1.242 C,Hy,NO, 140.0705 -0.93 125.027 1,112.076 0,54.962 7 5-( methoxymethyl) -1H-pyrrole-  IE 0.17%
2-carbaldehyde
2 1.629 CoH,;05 197.0454 -1.00 179.035 7,162.849 9,135.045 6 FF 52D i -0.57%
3 2.779 C,HgO, 137.0242 -1.38 108.023 3,91.035 1 JELAs Y i 0.10%
4 3.394 C,4H,,0, 341.0659 1.94 323.054 9,295.059 3,277.049 1, Jl G iE 0367
249. 054 6
5 3.408 C;H;,04 313.0718 -0.08 269.0822,159.0452,109.033 0 FHE R F il 0.94%
6 3.408 Cy,H,0p  491.0973 -2.03 313.072 7,269.082 9,159. 046 3 FHE R C 1 0.56%
7 4.321 C,;H,,0,, 539.1191 1.15 521.118 6,323.055 6,269.100 0, FFEyfR H/L/1/T 8% H 544 4 1E -
181.141 6
8  4.327 Cp,H,0,, 537.104 4 0.64 339.051 7,295.061 4,185.024 1 FHEY R H/1/) 8 H 3 A4k il -
9 4.799 C,H, 0, 879.197 1 -2.41 681.145 9,519.094 6,483.090 0, salvinoside i -0.65%
321.044 5,197.047 0
10 5.529 C;gH,,0, 341.0660 1.45 323.052 4,295.067 4,279.079 7, miltiolignanolide C/D E -0.46%
251.101 4,137.209 6
11 5.535 CysHy, 04 493.1150 1.54 178.977 5,162.839 6,135.045 4 FFsEa AY i -0.39%
12 5.678 C,,H,,0,, 539.118 8 0.85 521.109 1,323.055 9,269.081 9, #ripp?) E -0.43%
181.050 5
13 5.684 CyH; 0,6 717.1475 2.07 591.095 1,321.040 9, 339.051 0 FIsEe B i —0.24%
14 6.009 CH, 05 313.1075 1. 40 285.155 0,269.164 2,253.112 3, J}+Z [ C 1E -
199. 147 9,171. 083 8
15 6.216 C,H, 0, 313.1435 0. 60 285.422 0,269.152 1,253.083 9, JF+=WiR I 1E -
171.082 0
16 6.315 CyH, 0, 313.1441 2. 64 295.141 1,277.105 6,267.159 2, PSR 1 af H 504 E -0.23%
253.114 5,249.122 2
17 6.398 C,H,,0, 283.0970 2.29 265.107 5,237.093 4,277.101 4, 15,16-" AL H &M 1E -
195.087 8, 181.149 4, 165.180 6,
153. 056 9,141. 096 4
18 6.429 CH,O5 311.0921 -1.29 311.0945,267.103 7,223.115 1 F5 A i 0.44%
19 6.768 C,yH,, 05 331.1542 -3.00 298.157 2,283.134 4,268.146 5, salvialba acid i —0.31%
253.122 4
20 6.787 C,yH,30, 311.1285 2.17 295. 141 3,267.159 9,225.139 0, S}, 1E -
185.182 6
21 7.027 CH, 0, 297.1126 1.57 270.174 1,237.131 2,223.162 4, tanshinol B iIE -0.16%
211.172 5,183.088 8
22 7.027 CyoHyOs5  341.139 2 2.39 281.1302,263.129 3,235.116 5 INEL BT/ TN iE -0.19%
23 7.126 C,yH,,0, 297.1494 2.93 270.148 9,253.122 5,237.091 1, SpRafZm ek 2k na -
223.111 4
24 7.149 C,H,,0, 313.1443 -0.61 313.146 2,269.154 8,241.793 9, FHlaFtZH i -
213.151 6
25 7.267 CyH,,0, 309.1127 2.54 294.087 9,281.117 5,263.106 5, =@ 1IE0.45%

235.109 4
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gx1
Iy . 2% w W AR
s TR m/z MS/MS &Y b g
7 /min o /ppm " B s e
26 7.358 C,,H,0, 281.1541 1.90 266.130 1,252.142 1,238.135 9, £4& /M55 E -
221.148 5
27 7.524 CgH,,0, 279.1020 1.69 261.115 9, 233.139 4, 205.167 8, —ESrsE 1Y 1E -
169. 171 4
28 7.540 C,yH,,0;, 297.1492 2.38 270.148 9,253.122 5,237.091 1, SFRafZm ek 2k na -
223.111 4
29 7.697 C, H,,0, 273.1849 0.55 255.202 2,243.210 3,199.184 5, %7} 5k Eo—0.21?
171. 184 1,147. 086 0,95. 085 9
30 7.764 C,0HgO5  339.1234 2.03 279.116 1,261.115 2 methyl tanshinate na -
31 7.764 CH,0, 279.1020 1.62 219.072 9,233.135 1,205.189 6, i LSI2H/ % 4/ 5W iE -
190.206 8,169. 171 2
32 7.813 C,4H,0, 281.1178 2.16 281.132 4,263.129 7,235.153 2,  trijuganone B i -
207.181 7,192.172 9,169. 170 6
33 7.979 C,H,0, 2951334 1.82 280.107 0,262.121 2,249.121 5, SIS, T _
225.138 1,185.182 5
34 8.045 CiHg0;  269.1177  2.26  269.172 8,263.129 9,235.152 9 P2 SR 4 B PR TR G S A iE -0.08”
35 8,186 C, H, 0, 267.1383 1.49 250.210 5,235.091 7,207.181 7, 41 [ J} 2 B IE -
179.175 2,171. 080 2
36 8.450 C,,H,30, 301.2166 0.81 271.188 3,256.172 8,241.158 7, M 1E -
177.187 3
36 8.481 C, Hy0, 299.2017 -0.12 299.203 3,277.184 0 W AZ 3 il -
37 8.459 C, H,,0, 277.0864 1.70 249.121 2,234.074 1,193.178 8, J} & 1" E 0,05
178.081 7
38 8.525 C,,H, 0, 297.1488 1.18 282.138 5,279.153 1,268.130 4, [aj}&m" i -
254.122 9,251. 174 1
39 8.781 C,H,0, 265.1227 1.77 250.128 0, 232.132 9,219.169 5, 2-isopropyl-8-methyl-3, 1E -
204.174 1, 195.156 9, 179.179 4, 4-phenanthraquinone
167. 194 6,155. 096 7
40 8.788 CH, 0, 265.1231 —1.22  265.123 8,249.097 7 4-3F ) 235 * -
41 9.030 CgH,,0; 279.1020 1.49 261.154 9,233.139 3,205.167 6, 1,2-—SS+=M na -
190. 158 5
42 9.179 C,H,0, 293.1178 2.91 278.234 0,261,154 4,247.144 2,  EESIBE 1 i -
219.229 7
43 9.187 CgH,0, 297.1121 0.59 297.154 5,282.136 2,268.128 5, J}ZMdVI na -
254.122 1,251.173 0
44 9.948 C,,H ;305 2951332 1.45 280.121 6,277.102 5, 262.121 6, ﬂ»é}@[ﬂ]]kl) 1E -
249.122 5,234. 144 7
45 10.403 C,,H,,0, 283.1698 2.19 265.181 6,240.153 3,223.163 1, F+ZH0 iE -
195.197 6,181.157 1
T 5 R HOGE 5 5 PR A e TR A P < 0. 05 5™ A6 ) J WA TR R 5 0 4 0 T LA 2 A DAL SR AT 0 TR s < - 7 ROR B B

(K2 ).

C,H O, FLAR B I 1] A0S A7 0 5 T L% 8 Xt B i
FISCHR [9 ] — 2, 48 ok o W7 oy JL 2R e, 13 5 i

A5 PR B X IRl — 2, 95 B W P B R B
27 50 (1, =7. 524 min) 78 1E B 7R 345 89 70

(ty =5.684 min) 7E GBS T HET BTG 00 18 1 I 2
B¥a B VE S, 73 F 3K Cy Hig O, FL AR B BRF 8] 11 5% 35

TR TG ELE, > X8 CH,0,, H
TR B IFE) A B AT A E A S ST X IR
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®2 ASHEESMCERSH UPLC-Q-TOF/MS 447
Table 2 UPLC-Q-TOF/MS analysis of chemical components outside database of Salviae Miltiorrhizae Radix et Rhizoma
t . w2 BT WM
e R I Tt / MS/MS flac)
" /min A " /ppm S B Ak
46 1.669 C,H, NO, 166.0867 2.41 150.191 1, 131.128 8, 120.085 L A" E 0377
103.132 2
47 5.423 C,yH,0y 359.0772 0.00  197.025 1,179.035 0,161. 025 0 ®EEmD i -
48 5.804 C3H; 0,5 701.1512  0.00 519.092 8,503. 106 2,321. 040 3 3”-deoxy-salvianolic acid B i -0.46%
49  5.846 C,,1,,0,, 501.1048 2.00 235.063 4, 220.040 8, 207. 069 — ] B PR 7 A iR il -
193.053 1
50 5.959 C,H,,0,, 551.1183 -2.18 353.065 8, 321.040 2, 235.060 FHE R 1 H R B H 5 4 1k i —0.24%
178.026 8
51 6.134 CgH;,05 329.2332 -0.30 313.107 7, 287.201 8, 224.128 pinellic acid 1 0.95%
171.102 3, 99.926 2
52 6.714 CpnHyO04 387.1810 2.07 267.127 1,121. 064 7,105.070 3 19-acetoxy-19-deoxoicetexone 1E -
53 7.054 C,H,0, 287.2013 2.44 257.214 6, 229.167 8, 203.171 przewalskin Y1 E -0.18%
137.082 6
54 7.170 C,,H;,04  415.2124 2.17 119.085 9 salvia apiana diterpenoid ns -
55 7.556 CoH,,0; 297.1492 2.36 297.155 9,269.174 2,171. 183 7 RS S 1 iE -
56 7.841 C,;H,,0 235.1122  2.13 220.140 9, 202.146 5, 192.171 dibenzalacetone 1E -
179.178 2
57 9.541 CgH,0,  149.023 6 2.01  121.077 8,93.038 2,65.043 7 A3 — F R T i -
58 9.549 C, H,O, 301.1416 -5.98 271.160 7, 256.172 2, 241.159 salvianonol i -
203.174 5,177.095 6
59  9.956 C, H,sNO; 340.1911 1.18 277.138 1, 266.115 6, 249.159 dehydropipermonaline 1E -

234.105 8,207.085 1

— G IR W A B L. 37 5 (e =

323.0549 [M +H - H,0]",295.059 3 [M + H -

8. 459 min) 7£ IE B F AT AR5 1 70 1 5 IR 44K
Pt PEVCIC , 43 28 C g H,, O, FLAR B B[] AT 1% 47
K5 FES TG — B I HE R P S T
38 ‘S0 (1, =8. 525 min) 7E 1F & AT K45 19 53
T B FIESEIEEICE, 5+ C H,, 04, HR R
B[] R BT $5 AT R 5 B P 5 T X R — 350, B o
HBFE S, 44 S0 (1, =9. 948 min) 7E IE 2 4%
KR T8 TS B EIICE, 57X R
CoH O, , AR B R A BT 34T 0 S5 FESm 1, X iE
B0, R U HE BT A P S . 46 S (1 =
1. 669 min) 7 1F B 18 T K45 19 4 F 8 1 0%, 43
Tk CoH | NO, , HAR B I (8] F1 BT 3547 0 5 L-2K N
AR X MR — 3, B IL A T LRI AR

2.7.2 AR B N OSCER S BT 4 5k
(ty =3.394 min) 7EIE B TR KT G W5 & 1
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