- 2316 - 2% %4k Acta Pharmaceutica Sinica 2025, 60(7): 2316-2323

ETHRBERIE 2 E R NN HOMES E = & g $
17 RS =N E

TR, kM IEHE AmB T OF ERC BXE
R R 24 K27, DR b 2 ) o) 4 [ #5362, R 301617)

FEEE: 7 A 0 5 k11 10038 5 67 0 10 P R AE B o 1) B, AT 925 T v RGO i — = B O AR -2 P
THEFR R, M T £ #8572, R ACQUITY UPLC BEH C, %4 (2.1 mm x 100 mm, 1.7 pm), 7F
30 °CHEIRL T LL0.1% F ER 7K - Z 5 i 8 A1 . 0.3 mL-min™ K 40 3E AT 86 FE Ve, 7E 22 min Py [FI B SE 80 T 1l 6 4
HEAE 4 5 e 38 o 11 AN IE R B0 B 5 S B e o 1% VR R AR T, AT DATRHE | T A ) s ot 38 AN i 34 o
L 17 FPREAE R A3 0 & i, 25 O 3 R R AT 2R PE R R (R > 0.99), P XN [ 2 09 93.58%~105.82%. 45 H %
B, 33 1 I3 R I3 3R L (2)-7-F8 3k -5- H AR L B AT (29)-7-FR - 5- FH AR ik - 6- R JRE 3 o S5 A 0 B I v, [ 7 e o o
HOR I E BRI 3 D MR RS S5 il 7 & 2 2 3, (R R IR (B AP R SR 22 5 o Ik e s L]y afn, o 60 1 1 vy 245 467 (1)
o S A2 1) AR T 1) T SRR 2, RIS AR T Oy X AR ST e 24 10 Jo 4 o T 4 A1 SR B

bS58 11 Py 1 2 B R =T RS s L0 20 = 1 i e A= =@ VA e L I A9 ==L et

FE 525 RI17 EKFRIZED: A NEHRES: 0513-4870(2025)07-2316-08

Content determination of seventeen components in Dragon's Blood
and Chinese Dragon's Blood based on multiple reaction monitoring
tandem mass spectrometry
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Abstract: To effectively determine the content of characteristic components in imported Dragon's Blood
(DB) and domestic Chinese Dragon's Blood (CDB), this study established a multiple reaction monitoring (MRM)
method based on ultra-high performance liquid chromatography-triple quadrupole-linear ion trap mass spectrometry
(UHPLC-Q-Trap-MS). Chromatographic separation was achieved using an ACQUITY UPLC BEH C,; column
(2.1 mm x 100 mm, 1.7 um) at 30 °C with a mobile phase consisting of 0.1% formic acid aqueous solution and
acetonitrile at a flow rate of 0.3 mL-min™' under gradient elution. The method successfully separated and quantified
six characteristic components in DB and eleven in CDB within 22 minutes. The developed approach demonstrated
excellent specificity, enabling rapid and efficient determination of 17 components. All analytes exhibited strong
linearity (R* > 0.99), and the average recovery rate was 93.58%—-105.82%. Results revealed that imported Dragon's
Blood contained higher levels of dracorhodin, (2S)-5-methoxyflavan-7-ol and (2S)-5-methoxy-6-methylflavan-7-
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ol, while domestic Chinese Dragon's Blood was rich in loureirin B, loureirin D and pterostilbene, albeit with

significant variations among different batches. These findings provide critical references for quality control and

standardization of DB and CDB, as well as the insights for distinguishing similar traditional Chinese medicines.

Key words: Dragon's Blood; Chinese Dragon's Blood; UHPLC-Q-Trap-MS; multiple reaction monitoring;

multicomponent content determination
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Figure 1 Chemical structures of 18 reference compounds
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Table 1 Information on multiple batches of Chinese Dragon's
Blood (CDB) and Dragon's Blood (DB)

Sample No. Origin
CDB-1 Pin Zhen Tang Zhong Yao Cai
CDB-2 Kang Long Yao Ye (Guangxi)
CDB-3 Kang Long Yao Ye (Yunnan)
CDB-4 Cheng Yi Tang Zhong Yao Cai (Guangxi)
CDB-5 Cheng Yi Tang Zhong Yao Cai (Yunnan)
CDB-6 Cheng Xin Shi Ye
CDB-7 Cheng Shan Tang Zhong Yao Cai
CDB-8 Yang Xin Zhong Yao Cai
CDB-9 Miao Sheng Tang Zhong Yao Cai
CDB-10 Yi Cao Tang Zhong Yao Cai
CDB-11 Yi Mei Kang Zhong Yao Pi Fa
CDB-12 Sheng He Tang Yao Ye
CDB-13 Long Yuan Tang Yao Ye
DB-1 Cheng Yi Tang Zhong Yao Cai
DB-2 Cheng Shan Tang Zhong Yao Cai
DB-3 Yang Xin Zhong Yao Cai
DB-4 Yi Mei Kang Zhong Yao Pi Fa
DB-5 Long Yuan Tang Yao Ye
DB-6 Dao Di Zhong Yao Cai
DB-7 Tian Jin Yao Wu Yan Jiu Suo 1
DB-8 Tian Jin Yao Wu Yan Jiu Suo 2




TN A TR IO U £ 7 S N M U Y A g L O S 17 R 1 e © 2319 -

8 min, 30%~45% B; 8~13 min, 45%~50% B; 13~
18 min, 50%~60% B; 18~19 min, 60%~95% B; 19~
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Table 2 Quantitative ion pairs of the 18 compounds and optimized parameters. IS: Internal standard; DP: Declustering potential; CE: Colli-

sion energy

No. Compound Q1 mass/Da Q3 mass/Da DP/V CE/V Origin
1 Isoquercitrin (IS) 463.09 300.03 -176.99 -40.89 /
465.11 303.05 193.54 22.64 /
2 7,4'-Dihydroxyflavone 255.07 227.06 165.03 37.10 CDB
3 7,4'-Dihydroxyhomoisoflavanone 271.10 165.05 103.04 18.79 CDB
4 Dracorhodin 267.10 252.08 117.52 33.18 DB
5 Naringenin 273.08 153.02 85.04 29.58 CDB
6 Loureirin C 271.10 135.05 -140.89 -26.08 CDB
7 Loureirin D 301.11 135.05 -148.89 -23.34 CDB
8 7-Hydroxyflavone 237.05 209.06 -180.07 -33.27 CDB
9 7,4'-Dihydroxyhomoisoflavane 257.12 147.08 116.20 23.93 CDB
10 Pinocembrin 257.08 153.02 93.06 30.81 CDB
11 Loureirin A 285.11 134.04 -161.59 -30.03 CDB
12 Loureirin B 315.12 134.04 -163.99 -30.98 CDB
13 Pterostilbene 257.12 152.06 84.68 84.53 CDB
14 (25)-5-Methoxyflavan-7-ol 257.12 153.05 109.73 23.90 DB
15 (2S5)-5-Methoxy-6-methylflavan-7-ol 271.13 167.07 101.46 26.90 DB
16 Nordracorubin 475.15 371.09 165.91 47.65 DB
17 Dracorubin 489.17 385.11 166.08 38.75 DB
18 (25)-8-trans-[2-(6-Benzoyloxy-4-hydroxy- 539.20 435.14 148.66 23.03 DB

2-methoxy-3-methylphenyl)ethenyl]-5-
methoxyflavan-7-ol
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Table 3 Regression equations, correlation coefficients, linear ranges, limit of detection (LOD) and limit of quantitation (LOQ) of the 17

2-methoxy-3-methylphenyl)ethenyl]-5-
methoxyflavan-7-ol

compounds

Compound Regression equation R Linear rarlge Lob r LOQ 0

/ng-mL /ng-mL /ng-mL

7,4'-Dihydroxyflavone Y=0.363 0X+0.003 9 0.9979 11.50-2 852 0.046 5.859
7,4'-Dihydroxyhomoisoflavanone Y=0.541 6X - 0.000 7 0.998 2 32.70-2 074 7.813 15.625
Dracorhodin Y=118.8225X+5.0573 0.993 4 83.70-6 853 0.004 0.014
Naringenin Y=10.472 1X-0.005 6 0.998 5 1.70-419 0.049 0.391
Loureirin C Y=2.7494X-0.041 0 0.992 4 27.50-1 365 2.440 4.880
Loureirin D Y=53278X-3.1746 0.990 6 714.80-17 188 7.813 15.625
7-Hydroxyflavone Y=0.8534X+0.000 1 0.999 4 0.90-102 0.003 0.098
7,4'-Dihydroxyhomoisoflavane Y=0.120 7X - 0.001 1 0.994 3 49.90-1 054 11.719 23.438
Pinocembrin Y=28.5949X+0.005 3 0.999 2 32.20-1 963 0.977 3.906
Loureirin A Y=5.9720X-0.1573 0.996 7 45.70-7 469 0.053 0.854
Loureirin B Y=5.1141X-1.1180 0.999 2 53.40-10 088 0.611 1.221
Pterostilbene Y=1.8652X+0.000 3 0.999 4 149.30-9 192 8.789 17.578
(28)-5-Methoxyflavan-7-ol Y=2.9767X-0.6350 0.998 1 418.80-23 042 11.719 46.875
(28)-5-Methoxy-6-methylflavan-7-ol Y=6.036 1X-1.0945 0.998 1 290.20-14 678 7.324 14.648
Nordracorubin Y=26.664 6X~-0.773 1 0.994 5 42.40-2 141 0.122 3.906
Dracorubin Y=33.1439X-6.677 4 0.993 1 257.30-11 813 0.168 10.742
(25)-8-trans-[2-(6-Benzoyloxy-4-hydroxy- Y=19.4438X-6.999 8 0.992 6 421.80-16 936 4.150 16.600
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Table 4 Recovery experiment results of the 17 quantitative constituents (n = 9)

Original Spiked Measured Recovery
Compound Mean/% RSD/%

amount/ug amount/pug amount/ug rate/%

7,4'-Dihydroxyflavone 2.60 1.30 4.01 108.21 100.87 6.33
2.60 2.60 5.11 96.54
2.60 3.90 6.42 97.86

7,4'-Dihydroxyhomoisoflavanone 1.40 0.75 2.12 95.74 96.28 0.92
1.40 1.50 2.86 97.34
1.40 2.25 3.55 95.76

Dracorhodin 34.00 18.00 52.73 104.08 101.68 10.83
34.00 36.00 66.28 89.66

34.00 54.00 94.10 111.3

Naringenin 0.46 0.23 0.67 95.32 93.58 4.20
0.46 0.46 0.90 96.35
0.46 0.68 1.07 89.08

Loureirin C 3.40 1.70 5.34 114.20 104.63 11.84
3.40 3.40 6.51 91.39
3.40 5.10 8.92 108.31

Loureirin D 10.80 5.20 15.53 91.01 98.98 13.52
10.80 10.80 20.68 91.50
10.80 16.90 30.14 114.43

7-Hydroxyflavone 0.04 0.02 0.06 106.67 105.00 1.59
0.04 0.04 0.08 105.00
0.04 0.06 0.10 103.33

7,4'-Dihydroxyhomoisoflavane 15.80 7.90 23.39 96.04 100.42 5.55
15.80 15.80 31.37 98.51
15.80 23.70 41.09 106.69

Pinocembrin 3.80 1.90 5.82 106.28 102.98 3.99
3.80 3.80 7.54 98.39
3.80 5.70 9.74 104.28

Loureirin A 4.20 2.20 6.72 114.36 104.18 10.04
4.20 4.00 7.94 93.47
4.20 6.00 10.48 104.70

Loureirin B 7.48 3.90 11.87 112.77 99.05 13.17
7.48 7.40 13.90 86.79
7.48 11.20 18.41 97.58

Pterostilbene 14.70 7.40 21.74 95.11 99.27 443
14.70 14.80 29.33 98.82
14.70 22.20 37.76 103.87

(28)-5-Methoxyflavan-7-ol 36.60 18.00 54.04 96.68 101.78 8.72
36.60 36.00 71.99 96.63
36.60 54.00 98.14 112.03

(25)-5-Methoxy-6-methylflavan-7-ol 14.20 8.00 21.29 88.61 97.31 14.31
14.20 16.00 28.59 89.95
14.20 24.00 41.41 113.38

Nordracorubin 3.00 1.60 4.54 96.54 104.60 6.86
3.00 3.20 6.53 110.29
3.00 4.80 8.13 106.97

Dracorubin 5.40 2.60 8.35 113.41 97.33 13.30
5.40 5.20 10.03 89.00
5.40 7.80 12.65 92.97

(28)-8-trans-[2-(6-Benzoyloxy-4-hydroxy- 13.10 6.50 20.20 109.26 105.82 3.53
2-methoxy-3-methylphenyl)ethenyl]-5- 13.10 13.00 26.39 102.21
methoxyflavan-7-ol 13.10 19.50 33.77 106.01

N (28)-7-F3-5- AL -6- AL e F RS B E, 118

PR IS8 2T K AT 1 B A e 11 AR PR 2504 BT B 25 A% O 7 T 2 o U A A
R AEAE— € 22 57, HoAh R 2 B R Il 2 D A BYERSMSENE. L3I0 ‘%?ﬂlﬂ%iﬂiﬂuHPLc
W35 & B, T-FR R T (1)~ 35 Ak, HLif v 5 BRI AR, (HHAR A DT VR B = a1 jtﬁxﬂﬁ
O i - IR A G P & B 22 7 B . ol H AT %000 = U oy, ME DA SEBIURG ik e =T
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Table 5 Results of content determination of the 6 quantitative

constituents in 8 batches of DB (mg-g™")

Sample No. 4 14 15 16 17 18
DB-1 2.38 2.98 2.48 0.14 1.35 0.82
DB-2 2.00 2.24 2.16 0.11 1.11 0.77
DB-3 1.40 2.63 2.11 0.10 1.33 1.02
DB-4 1.25 1.92 1.93 0.12 1.22 0.92
DB-5 1.11 1.07 1.56 0.12 1.62 0.62
DB-6 1.11 1.56 1.70 0.11 1.22 0.87
DB-7 1.18 1.65 1.59 0.11 0.96 0.86
DB-8 1.76 3.07 2.33 0.17 1.57 1.09

HPLC-MS £ A [R H: {3 {5 PR 4 2 30 4, 333 1 oM
FEMEE . A7 KA UHPLC-Q-Trap-MS 2, 4%
A MRM AR, 5 5 1 138 A1 A 1 38 o 17 Rl fE
B4 IR 2 . MRM vl ik i 43 v R 4R H AR &
VIR S B, AT RS S S, A AR B T Al
T BT WFH, ST 05 A 2 0 P B B 1 s R
B EE . MR EZ R e E SR Yi

SIS I 5 6 Bl B R AL A M EEAT S B, DL
Sun FEI 5 11 R AL A MR R E, A
BIF U7 ¥ REAE S8R AR B )T DA ] — A6 23 #r 2% AF SE B
I 3 A0 1L 98 3 17 bl A S Rl o R N, £ £ e 2
M DX 93 P R B 22 7 . (EASE RH, AS Rt U TR)
JO) B SRR, AR AT AR T AN [R] USSR 3 S SRl
B[R] 0 T T2 B A7 2 A S AR I e i e A 7
o I 35 A0 g 1L 98 1 J5 R 4 R R 41 T RS AR A, RIS A
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Figure 2 MRM chromatograms of blank (A, B), mixed standards (C, D) and methodology samples (E, F) in both the positive ion modes

(A, C, E) and negative ion modes (B, D, F)

Table 6 Results of content determination of the 11 quantitative constituents in 13 batches of CDB (mg-g™)

Sample No. 2 3 5 6 7 8 9 10 11 12 13
CDB-1 0.16 0.16 0.06 0.49 3.22 0.01 0.90 0.06 0.66 1.22 1.20
CDB-2 0.16 0.14 0.04 0.32 3.12 0.01 0.66 0.05 0.45 1.04 1.10
CDB-3 0.11 0.11 0.03 0.22 2.10 0.01 0.44 0.04 0.28 0.68 0.66
CDB-4 0.13 0.16 0.04 0.32 3.13 0.01 0.61 0.05 0.45 1.03 1.06
CDB-5 0.12 0.07 0.04 0.44 2.83 0.01 0.56 0.04 0.57 1.08 0.78
CDB-6 0.15 0.08 0.04 0.68 2.66 0.01 0.96 0.05 0.88 0.77 0.98
CDB-7 0.14 0.08 0.04 0.43 2.76 0.01 0.62 0.05 0.55 1.06 0.84
CDB-8 0.12 0.08 0.03 0.42 1.89 0.01 0.76 0.04 0.49 0.69 0.63
CDB-9 0.14 0.12 0.05 0.53 3.46 0.01 0.75 0.05 0.71 1.32 0.98
CDB-10 0.17 0.16 0.06 0.43 2.84 0.01 0.98 0.06 0.56 1.05 1.20
CDB-11 0.15 0.11 0.04 0.54 2.97 0.01 0.88 0.05 0.76 0.86 1.09
CDB-12 0.14 0.11 0.03 0.22 2.13 0.01 0.49 0.04 0.29 0.68 0.80
CDB-13 0.08 0.02 0.02 0.13 221 0.01 0.33 0.03 0.13 0.57 0.86
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