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Rapid Analysis of Chemical Components of Zhitong Huazheng Capsules Based on UPLC-Q-TOF/MS
Technology Combined with UNIFI Database

WU Fulin, WANG Cuizhu, DONG Qinghai, WANG Han, TAN Jing, LIN Hongqiang, LIU Jinping, LI Pingya
(School of Pharmacy, Jilin University, Changchun 130021, China)

ABSTRACT OBJECTIVE: To rapidly identify chemical components of Zhitong huazheng capsules (shorted for “ZTHZC”), and
to provide reference for further elucidating the pharmacodynamic material basis and overall quality control. METHODS:
UPLC-Q-TOF/MS method was adopted to separate the chemical components of ZTHZC. By reviewing literatures that related to
chemical components of ZTHZC and its single Chinese traditional medicinal crops, the chemical structure of the chemical
components was saved into a .mol format file, and supplemented the UNIFI database. The chemical constituents of ZTHZC were
qualitatively analyzed by UNIFI database screening, and validated according to their precise molecular mass, characteristic ions,
neutral loss, secondary mass spectrometry cleavage, chromatographic retention behavior, combined reference information and

literature reports. RESULTS: A total of 70 chemical components were identified in this experiment, including 38 organic acids and
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organic acid esters, 8 alkaloids, 9 flavonoids, 5 triterpenoid saponins, 5 aldehydes, 2 ketones, 1 quinone, 1 polyacetylene and 1

monoterpenoid. CONCLUSIONS: This study provides a rapid detection and identification method for chemical components of

ZTHZC, and also provides a scientific basis for the clarification of ZTHZC s quality control and pharmacodynamics.
KEYWORDS Zhitong huazheng capsules; Chemical components; UNIFI database; UPLC-Q-TOF/MS
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Tab 1 UPLC-Q-TOF/MS identification results of chemical constituents of ZTHZC
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1 063 3140790 3140766 +HCOO 491  359.074 §M+HCOO] VI SREA S R

2 069 1340215 1340216 -H 043 133014 3]M-H]", 115.003 2M-H-H:0]” VRETZR

3 075 1920270 1920074 -H 219 191020 1{M-H] ", 114.019 3]M-H-H.0-CHLCOOH] ", 109.008 4M-H-2H,0-HCOOH] ", 86.024 M-H-HCOOH-  #F#7%
CH.COOH],81.030 0[M-H-H.0-2HCOOH]

4 086 2060427 2060426 -H ~0.04 205,035 4M-H] ", 174.008 8M-H-OCH|", 141.014 6{M-H-H,0-HCOOH] ", 128.019 I[M-H-OCH:-HCOOH] 1R R

5 094 5001319 5001302 +HCOO =313 545128 4M+HCOO]",355.034 S[M-H-CH:-3COCH,],291.057 4M-H-CHy-CH, O () IR R TR

6 103 1980528 1980526 -H -1.04 196972 7\M-H]",178.966 7[M-H-H:0] ", 152.961 0]M-H-HCOOH] ", 134.993 3[M-H-H,0-HCOOH]” 5%

7 104 1360524 1360520 -H =330 135.044 7M-H] KR

8 127 1540066 1540261 -H =321 153,018 8M-H]~,107.029 0[M-H-HCOOH] Lk

9 189 3040583 3040610 +HCOO 461  349.059 2M+HCOO]",136.023 9M-H-CHO\ et 1

10 190 1380317 1380316 -H 046 137.024 4[M-H]" Lk

11 191 1920634 1920625 -H =445 191.035 3M-H]",137.023 YM-H-3H:0]” BT

1 200 1300630 130.0623 +HCOO =380  175.060 SM+HCOO] ™, 114.039 7M-H-CHy~ 352,582/

13 210 180.0423 1800417 -H =300 179,034 M-H]” THIRERR

14 466 1940579 =334 193.050 0[M-H],122.029 5[M-H-CH.0,| W

15 467 1940579 =334 193.050 0[M-H]-, 121028 4[M-H-C:H,0J~ AR A S

16 504 4921268 =206 491118 S[M-H]~ 5,26 - = A7 8- R AT

2'-0-p-DUN T

17 546 3411627 1940573 -H 103 342,170 3M+H]", 283.098 4M+H-OCH,-CHy*, 271081 2M+H-CH-CHN]| ", 178.085 IM+H-C,H:04 ",  EHIZ M
163.085 6[M+H-CH:-C,iHu0,,151.074 6[M+H-CyHuNO,*

18 556 3551784 1940573 -H 236 356186 SM+H]", 323.151 4M+H-CH-H.0] ", 310.128 0[M+H-CH-OCHy| ", 307.157 SM+H-H.0-OCH| ", T4
192101 2M+H-C,HeOJ, 177,078 4M+H-CH-C,oHu0 ", 174.073 5[M+H-H,0-CH,:0:"

19 602 4180900 4921258 -H 233 417.083 7(M-H] ", 371079 2[M-H-HCOOH] ", 196.045 §]M-H-CyH,O4 ", 190.051 4M-H-HCOOH-CHOJ ~, & D
174.040 5M-H-HCOOH-CsH,O4”

2 652 31314 BN +H 408 338.140 1[M+H]",323.115 M+H-CH) ", 308.106 1[M+H-2CH)",307.109 IM+H-OCH,| ', 292.113 M+H-CHs A F 0
OCHyJ',277.097 6M+H-2CH-OCH,

2 654 3691576 369.1585 +H 241 370165 8M+H]",339.138 7[M+H-OCH,|", 324.115 2]M+H-CH-OCH", 309.065 2[M+H-2CH-OCHy|", 1910724 a-HII&f
[M+H-CaHsNO,J", 180.084 4{M+H-CyH O

n 660 3600845 360087 -H 042 359077 4M-H]", 196.045 9M-H-CH:O,~,180.034 TM-H-CsH:04~, 162,024 4[M-H-C;H,O4~ HEER

3 664 3551784 3551784 +H 001 356185 6[M+H]", 341.158 2[M+H-CH,[",310.136 1[M+H-CH--OCH,", 192.100 9{M+H-C,H.0.]", 178.085 M+ EEHIRZ %
H-CuHO1]", 151,064 S[M+H-CHON]

% 665 3961784 3961774 +HCOO 240 441175 6]M+HCOO],256.061 1[M-H-CsH,0-3H:0] SHESHTE
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2% 667 3241362 341357 +H ~142 325143 OM+H]",310.119 AM+H-CHy|", 307.136 [[M+H-H,0]",292.116 2M+H-H.0-CHy| ", 283.079 0[M+  #MEIEZ /R
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H-CiHnOy",192.083 SM+H-C, HiOyf"

bl 680 531111 538125 -H 250 537105 2{M-H] ,493.115 3]M-COOH] ,313.075 4M-COOH-CsH,0],295.062 4M-COOH-C,H,O4 ,267.068 4 %37
[M-COOH-CygH,0f] ", 185.025 4M-COOH-CH:O~CsHiO4

2 680 5521268 5521280 -H 226 551120 7[M-H]",353.064 4]M-C;H,O ,321.040 2M-OCH:-CH,O4 SHIMHTE

29 724 7181534 7181534 -H 001 717146 1[M-H] ~, 519.091 S[M-GH,Of ~, 339.048 6[M-CoHiO-CH,O4 ~, 321038 SM-2GHOJ ~, 197044 0 FH#ARE B
[M-CoHx01]

30 729 4301264 4301242 +HCOO  -451 475122 4M-HCOO] ", 267.064 S[M-Glu] HREmEE

31 764 3511471 3511479 +H 234 350155 2M+H]", 336,122 3(M-CHy| ", 321098 3[M-2CHy ", 320.128 4M-OCH;] ", 308.127 S[M-CH-OCHy| ", Bi B
163.053 9M-2CHy-CiH O

) 781 4941213 4941216 -H 054 493.114 3M-H] ~, 311054 SM-GHOJ ~, 295.060 6[M-CoH,Of ~, 293.044 4M-OH-CH,OJ ~, 197.045 1 JHEAA A
[M-CH:O4 ", 179.034 1[M-C;iH:0f

3 780 4921056 4921064 +HCOO 139 537.104 6[M+HCOO],295.060 O[M-CsHiO4] ", 185.023 3M-CeH:OmCoHs 04,179,033 3M-CiH, O THEE: C

34 791 2021205 2021208 -H 145 201113 5[M-H] ", 183.103 1[M-OH] ", 139.112 8§]M-OH-COOH] B/

35 790 2860477 2860490 -H 448 285.041 TIM-H] ,133.029 4M-C:HO AREZ

36 799 2840685 2840694 -H 317 283.062 1[M-H]",268.038 I[M-CHy| WHAZ

37 817 3651627 3651638 +H 290 366171 O[M+H]",334.146 4M-OCH;|", 323.147 [[M-CH-OCH)", 303.085 3[M-2CH-OCH,", 176.06] 5{M-2CH,-  £EEHEHZ
CHi0y

38 906  148.0888 1480889 +HCOO 056 193.087 I[M+HCOO]" 3HHED-TH

39 913 2080736 2080737 -H 088 207.066 S{M-H]~ HIRERR 7. %

40 927 2860477 286.0478 -H 0.11  285.040 5[M-H] %

411033 2060943 2060935 -H =365 205.086 3M-H|" MR RIR B

41037 3302406 3302401 -H ~147 329232 9M-H]",229.144 1[M-OH-C;Hs| 211,133 1[M-COOH-C;H, ] ", 183.137 7[M-OH-C:H:0y] =

41051 2680736 2680748 -H 446 267,942 6]M-H]",251.004 4[M-CH,]” il %

41087 1760837 1760829 +HCOO -378 221081 IM+HCOO] HERLE

45 1099 844609 7844646 +HCOO 443 829462 8IM+HCOO]” HERF

46 1144 8224038 8224069 -H 384 821399 7M-H]" TER

47 1191 8264715 8264763 +HCOO 455 871474 SM+HCOO] 697418 2M-COCH:-CiH:O),667.168 7M-OCOCH:-CitiO:) HERT 1

48 1195 6524186 6524203 +HCOO 243 697418 SIM+HCOO] PEEHTEEN T C

49 1249 8264715 8264771 +HCOO 443 871475 3]M+HCOO] SHERT T

50 1305 3102144 3102149 -H 144 309.207 6[M-H] ", 185.118 0[M-CH0] ,99.081 §]M-OH-CHO 9,16-ZF 410,12, 14-= -\

ki

511605 2702559 2702564 +HCOO 169 315254 6M+HCOO] T/

50 1650 2961412 2961407 +H ~181 319.129 7[M+Na]",297.148 0[M+H]", 282.123 3[M-CH,]", 264.111 8{M-CH.0]",253.120 §]M-CH:-CH.0] el

5 1688 1841827 1841824 +HCOO -126  229.180 6M+HCOO| T

561725 2962351 2962348 -H -107 295227 6M-H] ", 195.138 2M-OH-CiHs| Coronaric acid

5 1862 2982508 2982507 -H 034 297.243 4M-H],281.249 1[M-OH]",269.212 0M-C;H ", 155.106 9M-CsH,-0] FERRINAR

56 1891 2122140 2122139 +HCOO -039 257212 [M+HCOO[ IEF P

571972 2542610 2542610 +HCOO (.14  299.259 2M+HCOO| E-EhE

58 2159 BLMTI 321448 +HCOO  -425 377143 OM+HCOO] - ZHHR A

59 238 2542246 2542248 +HCOO 088 299.223 O[M+HCOO], 71014 6[M-CisHa FrhGm

60 2319 2802402 2802404 -H 054 325237 SM+HCOO]",279.233 1[M-H] ", 71014 6[M-Cyshl] TR

61 2321 3562927 332918 +HCOO 203 401290 I[M+HCOO] ,299.222 3MCHy|,279.233 4[M-C:H:04] ,89.024 7M-CysH0] ", 71.014 6[M-OH- 2,3-ZRA AR
O]

6 2435 3103236 3103234 +HCOO -047 355321 6)M+HCOO]” i

63 2482 3142457 3142464 -H 205 313.239 1[M-H] BT

64 2501 3282614 3282608 -H -165 327253 5|M-H],281.248 9[M-COOH] ~,279.232 6{M-20H-CH|~ 9, 12-~ B HE-15- 1 LBk

65 2500 2822559 2822560 -H 025 281.248 7[M-H]",265.051 7[M-CH|~ FrimmR B

66 2585 3082715 3082721 +HCOO 169 353270 3[M+HCOO] ,279.232 0[M-CoH| ", 71.014 6[M-CiiHy |~ TR

67 2698 2962715 2962713 +HCOO =076 341269 SM+HCOO] ,279.232 6[M-CH:|~,253.216 2M-CHy| ™ TR

68 2699 2842715 2842715 -H 026 341269 SM+HCOO],283.264 2]M-H],255.232 3[M-C:Hy|~ TABR

6 2705 3902770 3902784 +Na 347 413267 TIM+Na]", 301.140 4M-3CHy", 233,088 3[M-CeHi=CiH ], 189.014 T[M-CoHe CaHy-CiH| AR 0T AT R

0 2769 3102872 3102874 +HCOO 050 355285 6(M+HCOO] 71014 T[M-CpHy| il

3.1 BHBEENBRERUEYHEE BLAT , BT UNIFL 8 22 4 s 0 244 0 R, 2554

AR KA WIRBRR A G YL ZTHZC I T 2GE SRS SOk i X Bout Bl Eo Xt i i, 2 A
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