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Fingerprints of Tongmai Keli by HPLC-DAD-MS
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Abstract: In order to clarify the chemical composition of Tongmai Keli, a HPLC fingerprint was established,
and the 22 peaks were characterized by LC-DAD-MS. The herbal sources of these peaks were assigned. The
results implied that genistin 8-C-glucoside, puerarin, daidzein 8-C-apiosyl (1, 6)-O-glucoside, daidzin, and
salvianolic acid B were the main constituents of in Tongmai Keli. Ten batches of Tongmai Keli produced
by different pharmaceutical companies were analyzed. Although different batches contained similar compounds,

the contents of major compounds were significantly different. The method established in this study could be

used for the quality control of Tongmai Keli.
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Figure 1 HPLC-UV chromatograms of different Tongmai Keli and their HPLC-UV fingerprints.
7-O-glucoside-8-C-glucoside; 3: Daidzein 7, 4'-di-O-glucoside; 4: Genistein 8-C-glucoside; 5: Genistein 8-C-apiosyl-O-glucoside; 6:
Puerarin; 7: Daidzein 8-C-apiosyl (1, 6)-O-glucoside; 8: Daidzin; 9: 3'-Methoxydaidzin; 10: Genistein 8-C-apiosyl-O-glucoside; 11: Daidzein
C-glucoside; 12: Genistin; 13: Formononetin 8-C-apiosyl (1—6)-O-glucoside; 14: 4’-Methoxypurarin; 15: Salvianolic acid D; 16: Salvianolic

Peaks 1: Danshensu; 2: Daidzein

acid E; 17: Rosmarinic acid; 18: Lithospermic acid; 19: 3’-Methoxypuerarin 8-C-apiosyl (1-6)-O-glucoside; 20: Formononetin; 21:
Salvianolic acid B; 22: Coniferyl ferulate. “Common peak

Table 1 Identification of chemical compounds in Tongmai Keli by LC-DAD-ESI/MS. "Confirmed by comparing with pure standards;
n/a: Not available; P: From Puerariae Lobatae; S: From Salviae Miltiorrhizae; L: From Ligusticum chuanxiong

No. Rt/min Amax/NM mz — Name Source
[M-H]”  (-)-MS/MS  [M+H] (+)-MS/MS
1 5.02 n/a 197 n/a n/a n/a Danshensu S
2 5.31 252,306 (h) 577 487,457,295 579 489, 459, 297 Daidzein 7-O-glucoside-8-C-glucoside P
3 7.00 252,298 (h) 577 415 579 417,255 Daidzein 7, 4'-di-O-glucoside!! P
4 833 nh 431 341,311,283 433 415,397,313 Genistein 8-C-glucoside! P
5 957 nla 563 431,341, 311, 565 433,415,313 Genistein 8-C-apiosyl-O-glucoside!®! P
6" 12.11 262,308 (h) 415 325,295, 267 417 297 Puerarin P
7 1336 252,284 (h) 547 325,295, 267, 549 417, 399,29 Daidzein 8-C-apiosyl (1, 6)-O-glucoside’™ P
8" 17.03 254,296 (h) 415 253 417 255 Daidzin P
9  18.68 250,280 (h) 445 430, 283 447 285 3'-Methoxydaidzin P
10 19.27 262,302 (h) 563 431, 341, 311, 565 433 Genistein 8-C-apiosyl-O-glucoside P
11 2054 252,304 (h) 415 325,295 417 327,297 Daidzein C-glucoside P
12" 2269 262,326 (h) 431 269 433 271 Genistin P
13 23.12 244,295 (h) 561 339, 309, 281 563 431,413,311 Formononetin 8-C-apiosyl (1-6)-O-glucoside P
14 2351 244,295 (h) 429 30981 431 413,395,311  4'-Methoxypurarin P
15 2412 244,316 417 373,197, 175, n/a n/a Salvianolic acid D! S
16 25.83 244,330 717 519, 339, 321 n/a n/a Salvianolic acid E”! S
17" 26.40 238,330 359 197,179, 161 n/a n/a Rosmarinic acid S
18" 2698 242,312 537 n/a n/a n/a Lithospermic acid S
19 2737 238,324 577 445, 355, 325, 579 447,429, 327 3'-Methoxypuerarin 8-C-apiosyl (1-6)-O-glucoside P
20 28.15 250,304 (h) 267 252 269 254,237 Formononetin'®! P
21" 2877 232,308 717 519 n/a n/a Salvianolic acid B S
22 3542 n/a 355 n/a n/a n/a Coniferyl ferulate!"”! L

BENZR (). BRE (6). KEH 8). BB

TR MS M MS/MS %K (K 2), &%

B (12). RIEFR (17). KER (18) MITHE B
(1), HAbtaigigsamd b UV ki, 7B+ 5IEH

FRIR 25 o

J% 3 1) SCRRIGE,

P I RS AR PRI 5

AR STHRR ] 3

Ak

GR, WL HES T AT



BAEARAE IH vo AOBOAR € v — T 10 T B AR AT 7 38 JUK RO 1 415 S 1] % © 1413 +

2500
2000
-t 1
1500 l
1* 13 174 .
w S| | |
Py tr A M- ‘ﬁw-”*h oA
5001l AU UL VY ST _,,JE ———
wl A A C
1} I — J B
100 i
90 & E
80 7
70
Gl
o\q 50 . |
- 40 | ‘ 10
3 s ‘ - O
= 2 | *1g®
W 2T o T
g U_,\-'\J M e LA ! LA_A_J‘\.J‘LN\JEJ[ Mz !J,l Wom L
g 100, -
2 l F
= 20
- 70
& 60
50 I
40 : ‘ |
304 | |
207 | | "I , | |
lg | ol '.,Jll\‘,‘.' U k,“_,\_,l'“.’J‘/"--\:I-.’l--|;\:’Jl_-'_.,r-..‘\,hk\,'v__,\_h et ah
0 5 10 15 20 25 30 35 40

t/ min

Figure 2 HPLC-UV chromatogram of Tongmai Keli (A), its
crude drugs (B—D), TIC chromatogram in both negative (E) and
positive (F) modes. A: Tongmai Keli; B: Puerariae Lobatae
Radix; C: Chuanxiong Rhizoma; D: Salviae Miltiorrhizae Radix
et Rhizoma; Peaks as shown in Figure 1; "Confirmed by comparing
with pure standards
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Table 2 Areas of common peaks 4, 6, 7, 8, 21 and index of
similarity of TMO1 and TMO05

Areas of peaks Index of

Sampl L
ampse similarity

No.4 No.6 No.7 No.8 No.21

TMO1 4999.109 20 731.34 10 079.67 4 544.014 8 202.916 0.996

TMO5  968.753 6 275.089 2 406.394 1040.563 904.348  0.979
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