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Chemical composition analysis and the determination of main components of
Resina Draconis based on UPLC-QE-Orbitrap-MS

NING Shuyi, DAI Zhaoyuan, FENG Xinchi”
(School of Chinese Materia Medica, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China)

Abstract; Based on UPLC-QE-Orbitrap-MS, the chemical components of Resina Draconis were identified and the analytical method
was established for simultaneous determination of the main components in Resina Draconis. The chromatographic column employed
is an ACQUITY UPLC BEH C18 (1.7 pm, 2.1x100 mm) column, utilizing a mobile phase of acetonitrile-water containing 0.1%
formic acid. A high-energy electrospray ionization source (HESI) used and negative ion mode scanning was applied. By integrating
the precise molecular masses of each compound, the fragment information from secondary mass spectrometry, the data reported in
the literature, and comparisons with reference substances, the chemical components of Resina Draconis were identified, and a
method for the simultaneous determination of the mass fractions of loureirin A, loureirin B, loureirin C, loureirin D, resveratrol,
and 7,4'-dihydroxyflavone in Resina Draconis was established based on UPLC-QE-Orbitrap-MS technique. The quantitative analysis
method used 0.1% formic acid water (A) and 0.1% formic acid acetonitrile (B) as mobile phase, gradient elution program:
0-2 min, 22%-45%B; 2-6 min, 45%B; 6-7 min, 45%-95%B; 7-8 min, 95%-22%B; 8—11 min, 22%B. Flow rate was set as

0.25 mL/min and column temperature was set as 35 ‘C. The inject volume was set as 5 pL. HESI source and parallel reaction
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monitoring (PRM) scan in negative ion mode was applied, with capillary temperature set as 350 C , spray voltage set as 2.8 kV,
S-lens level set as 35 kV, sheath gas flow rate set as 35 arb, auxiliary gas flow rate set as 10 arb. The results showed that 25
compounds, 22 flavonoids and 3 stilbenes were identified, 9 of which were compared with the reference standard and identified
exactly. Loureirin A, loureirin B, loureirin C, loureirin D, resveratrol, and 7,4'—dihydroxyflavone were determined to be the index
components of mass fractions. The linear relationship between the six components was good (7=0.999 2) in the mass concentration
range, and the precision, repeatability and stability met the relevant requirements. The recoveries were 92.2%-105.0%. The method
was feasible to determine the mass fractions of 14 batches of Resina Draconis. The mass fractions of loureirin B is 0.41%~-7.25% ,
which is the highest component among the 6 index components. In summary, based on systematic analysis of the chemical
components of Resina Draconis, the mass fractions determination methods of 6 main components were established in this study to
provide reference for the pharmacodynamic material basis and quality control of Resina Draconis.

Key words: Resina Draconis; UPLC-QE-Orbitrap-MS; quality control; flavonoids; loureirin B
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O3 54 . (4384 ) ACQUITY UPLC BEH C18(1.7 wm, 2.1x100 mm) ,0.1% T E/K (A) 50.1% R
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Fig.1 Extracted ion chromatograms of 25 compounds of Resina Draconis extract
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Table 1 Identification results of compounds in Resina Draconis
: . BT PRIGH  RE/ 3y
V== R I\ YA .
%% tr/min feady ZRE MEME m/z m/z 107° m/z
268.037 3, 240.042 6, 196.052 2,
1 3.28 EHEWE C,H,,0;, 283.0614 283.0612 0.71 151.0027, 147.004 7, 117.033 3,
107.012 6, 133.0279
3,7,4-=FH-5-H & 297.076 5, 282.053 7, 209.044 9
) R C.H, O ) ‘ ' ) , ,
2 3.33 F 5 S B R pHieQe  315.0876  315.0874 063 ) 49 7, 165.018 3, 139.038 9
. 224.047 3, 153.018 4, 135.007 6
# /_: A E: = C H O . . . ’ ’ ’
3 3.91 7,4’ - —FR I sH, 0O, 253.0507 253.0506  0.40 117.033 4. 91.017 6
266.058 4, 258.250 7, 238.063 1,
4 4.04 5,7- " H S LB C,H,0, 281.0822 281.0819 1.07 166.9234, 150.946 6, 136.931 0,
122.950 6, 103.918 9
\ 268.037 8, 240.042 5, 211.039 1
! _ — XA —_ A _ = ’ ’ ’
5 4.27 3 7 — R Ak -4 - CH,0s 283.0614 283.0612 0.71 147.043 1, 153.018 3, 135.007 5,
FL T
132.020 3, 91.017 5
2,4 4" -=Z 3 H AR 147.044 1, 135.043 9, 121.028 3
. ’ 9 = C H O . X . 9’ 9’ ’
6 4.30 i sH,0, 257.0821 257.0819 0.78 109.028 2. 93,033 2
3,23, 4 - U -4- 283.060 8, 195.029 1, 178.998 0
. 9’ 9 R 9 . C H O . X . 9’ 9’ ’
7 4.73 FH 4 B R Qe 3010720 3010717 1.00 0) oy 0, 123.0439, 109.028 1
\ 219.8450, 170.882 9, 153.018 3
. - TR T A B C,H,,0 . . . ’ ’ ’
8 4.81 7,4" - A T A sH,0, 255.0665 255.0663  0.78 135.007 6. 119.049 0. 91.017 6
. . 193.049 9, 147.044 0, 139.038 9
* C H O 9 9 b
9 5.06 JIZE D 6HicOs  287.0925 287.0925  0.00 135.044 0. 124.0154, 93.033 2
185.059°9, 159.080 6, 143.049 1
® —‘7,7+'— =1 C H O _ b b ’
10 5.63 PR P WH,0, 227.0710 227.0714 -1.76 141.0699. 117.033 4
7,4 - TR -3 4R 151.002 7, 119.049 0, 136.047 3
’ C H O 9’ 9’ ’
11 6.62 S 6HisO,  271.0979 271.097 6 1.11 135.043 9
. 301.108 0, 165.0552, 137.049 3
r_ = Xﬁ_ ’_ V=1 ) 3’ 5
12 7.00 2,4, 47 = -3 A C,,H;Os 301.1082 301.1082 0.00 135.0439, 120.020 0, 102.286 0,

B -3 5L S R T

93.033 2
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(L)
13* 7.16 R CsH,,O;  269.0460 269.0456  1.49 f?iﬁg; 8: 5?3:33823: 115;'99128878’
14 7.48 T-F2 FE T CH,)0, 237.0556 237.0557 -0.42 i??gzgg igf:ggg;): 9113% '10702 3
157 7.73 % C CH, O, 271.0980 271.0976 1.48 2428712, 204.8919, 177.0548,

158.977 4, 135.044 1, 93.033 2

57,47 S ¥IE-g— I ik 269.048 0, 244.984 6, 216.989 2,

16 8.50 . C H,,0;, 283.0616 283.0612 1.41 165.0182, 151.0026, 117.033 4,
o 107.012 6
4.4'-"FH-2,6-—H 153.054 7, 147.044 0, 135.043 9
17 ) ; ’ C,H,,0 1.1 1.1082 0. ’ ’ ’
8.63 AR S AR nHisOs - 301.1083 - 301.108 0.33 114.666 8, 94.036 5, 93.033 2
. _ 297.076 7, 282.053 4, 253.086 7,
5,7-"FFE-2 4-—H
18 8.81 o C,H, O, 315.0875 3150874 0.32 193.0134, 178.997 6, 166.026 1,
AR A SRR
152.010 4
. 226.060 1, 225.055 3, 198.067 6,
19 9.02 3- R C,H,0, 241.0869 241.0870 -0.41
181.064 9
238.060 0, 217.849 3, 209.060 2
2 ) — P ARk — A C(H,0, 253.0872 253. ) ’ ’ ’
0 9.37 7-H S I A B 16H1,0;  253.087 53.0870 0.79 161,023 4. 136,015 2, 108.020 5
194.021 3, 162.031 2, 135.007 6
) — = HH A R e C,H,0 ) . ) ’ ’ ’
21 10.58 5,7- " W S I B S »H,O, 283.0978 283.0976 0.71 121,028 3. 108.0204, 91.017 5
. 219.8449, 171.044 1, 151.002 6,
22 11.12 SH®ER C,H,0, 255.0664 255.0663 0.39 9.8449, 171.0 51.002 6

145.064 8, 123.007 3, 107.012 5

270.090 1, 255.065 4, 149.059 7,
23" 11.24 eI ZE A C,H,0, 2851135 285.1132 1.05 147.0440, 134.036 1, 120.020 5,
108.020 4, 93.033 2

147.044 1, 134.036 1, 117.033 3,

) . Al CH,0 . . .
24" 11.46 JImZE B 1sH0s 3151241 315.1238  0.95 120.020 1, 93.033 3, 108.020 4
240.079 1, 219.845 2, 216.989 9,
25° 11.93 il CeH,O; 2551028 255.1027 0.39 186.9287, 142.992 1, 116.927 3,

99.924 6

B TFEACH [ M-H] ™« « " RN SRS LLEL
22 BEUEGYHFERMBIE
221 FHEEALLSY

AL A 2 e it vy v T i A B 1 — 2R A, AR M I v 3 A T 7 AN B AR
B, T LA AWRER 7,4 - ZFRISLHE R B, A S B A P T BEAEAE I SRR A

BARERLE C4' AL A HAAFEBUR, g TR Hoor 7 8 16l m/z 283.061 2, R4 5 Sedniik — 1
5 —CH, , 1538 m/z 268.038 8 I B U, SRJG1E C IR 4555 1) RDA (Retro Diels-Alder reaction ) %4
fift 455 m/z 147.0041 BIRE R BT, An1E 2(a) Frzs A 4 A R E W] REAELE I 2400 B 45 A5 A LR 12 1Y
EYIEA 5,7- P EASLHTRAN 37, 7- —F -4/ - S ST

7,47 = FR B W — P 2 A L R R B 2 e S W, JE R R R, B TR 0 om/z
253.052 9, {5 SCTE C 3R & 4= RDA 24, 153 m/z 135.005 7 Fl m/z 117.031 8 [ F 8 T lg, Horp m/z
135.005 7 BN RN , Bt — 2 R A%, 1558 m/z 91.017 6 I9RER . WK 2(b) Fimh 7,
4" - FR FL R O] BEAEAE 1) B MR AR AT B I AR L AL B IR 5, 7,4 - = FR k-8 - H SL B i
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Fig.2 Mass spectrometric cleavage pathway of the main components in Resina Draconis
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Fig.3 PRM chromatograms of the six analytes in the standards
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Fig.4 PRM chromatograms of the six analytes in samples
(1) &RIERFR, A RIBIR G RIVERE SRR AT, BT AR (X) Dy B AL 27 B2 B R E (ng -mL™") |
VAR (Y) S BT A~ 7l o U T AR, 2R 0] 00 SR FINAS e /N 3k (R R B W= 1/X) o SR 2, B
TR 6 DMFILEPTERS A LIS BN SC R R (r=0.9992) .
(2) HLIBR 5 e BERR 38 G R v it 2k foe E v B2 AR TR s v VR, 20 0K 3 AR 10 AR5 148 L X iz
(16 P BEVE S R B (LOD ) FlE R (LOQ) 252 L3 2.,

2 e 6 MR E PRI 2 TR
Table 2 Calibration curves of six compounds in Resina Draconis with linearity
ity o I weer W (i%nﬁf/ :
Tz A 100.0~1 500 Y=425 150+24 590.8X 0.999 2 0.72 2.19
Tl # B 200.0~3 000 Y=808 865+ 14 107X 0.999 4 0.55 1.67
Jem# C 100.0~1500 Y=1.21935x107°+58785.6X  0.999 5 0.04 0.12
Jem#® D 20.0~1250 Y=224 536+29 026.3X 0.999 2 0.04 0.12
2 200.0~3 000 Y=104 096+4 383.81X 0.999 3 0.05 0.15
7,4' - ZFRHL T 100.0~1 500 Y=178 580+6 815.14X 0.999 4 0.63 1.90

(1) RS RE, #e2.2.1 TR )5k, W5 e s (HEvk 1) H B A, i Se AN R W ERE 6 v, 4% A5
Wy T B3R XA I 22 ( relative standard deviation, RSD) . JEMZE A FIMEB BMEC MED,
RN 7,4 - 2 FEHEI A RSD {H53 %910 0.9% .2.0% . 1.9% . 1.9% . 1.4% 1 2.2% , 3 WAL 25K 25 &
RA4f,

(2) EEME, BEE—HIRMIBRES  #542.2.1 TR 5k, EA7Hl & 6 bl s i, dhRE b, 1158
BRI R MBI RSD, EIMZE A JRIZE B EIME C e E D, HZE S BEM 7,4" - I
() E 52 M RSD {55128 3.4% 4.9% 2.0% 3.6% 3.7% 1 3.3% , K%k EE R,

(3) fasEtE, BUE—HU e Mg RE S, #222.2.1 TR ik, FAri & 6 i i s/ %1 T 0 4.6,
18.20 A1 24 h X _EIRBER SRR M DERE 04T, 1 RSD B, Jeii R A Iz B ol X C MK D . H
BRI T 4" - R EA RS @ M RSD 433N 3.2% 3.3% 3.1% .2.8% 4.6% Fl1 3.8% , FZIEEM 4 TR
H24 hFEAE,
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(4) DEEIRICR  REERRAE 6 1 B A5 0 My B 20 B0 JE IS AE B A (IR 1) 29 25 mg THEIE R

e I AGE B 6 FRRFINAL A P H R BRI TR, Fe 2.2, 1 TR O i il B SV I RE AT AT A

BISCR A I A G 5 PR AR A H (B, S5 L3R 3, &G WAL RIS 455 0R , 3R 7 ik M
#3 e 6 FEEINALE WAL IR (n=6)

Table 3 Recovery of 6 compounds in Resina Draconis (n=6)

(atsy] SERRMA{E g AN AMA/ pg FERINTHE ng X %
iz A 38.36 35.36 73.72 92.20+0.09
% B 111.70 124.50 221.90 98.70+0.07
Jeim# C 24.68 25.47 50.16 103.20£0.09
Jei# D 36.88 34.74 71.62 94.20+0.07
2 P 91.36 92.64 184.00 101.40+0.05
7,4 - —F R H T 55.15 57.94 113.10 105.00+0.06

(1) Ht e 1098 24561 1 5 B A B0 a2 o o T B 1 14 43 A )t v ) T 1 98 245 44 vh i 6 Sk B W AT B
WOENE SR INER 4 R, TE 6 Rl A R SR s AL S Yo el R B, Hid A 6 L2
Jo A RS v R B 7.25% , T B AR SR 2R 7 HEZABE, R BON 0.41% ; L - U AR 1L & 9
R T4 - R S B S B 0.60% , JEIILER A B A 0.19% ~1.51 %5 F N, Je il & C i
HEE 0.11% ~ 1.55% 35 [l N, e Il % D JiT i 53 BU7E 0.19% ~ 1.51% 38 Bl 4, 1122 7 1 o1 6 3 30 FE
0.02% ~1.85% LI ,7,4" - " 3 FL BT B2 43 807 0.11% ~ 1.99% 35 N, = B 4 T 1ML 25 4 /4 3 77
D AR RE Y 14 L2581 12 UCORIR T = m . 55 7 SEANEE 11 HEZ500 7 1o )74 At 2544 vh 6 F
G B 3 BORT 14 #2581 &4k & W0 00134 T 3 70 B0, 320K = B 7 e I 98 245 F A 0 o3 AR BT
SO T VR L

F4 14 MIBMIBLH 6 FLE YIRS (n=3)

Table 4 Mass fraction of 6 compounds in 14 batches of Resina Draconis (n=3) PN . %
EiiR7 7 TR A iz B iz C Jeifi % D ISR 7,4 - RS

1 ] 0.40+£0.0100 1.43+0.090 0 0.33+0.0100 1.80+0.1100 1.06+0.160 0 0.54+0.030 0
2 = 0.35+0.050 0 1.66+0.110 0 1.55+0.290 0 0.91+0.060 0 1.07+0.160 0 0.23+0.030 0
3 P 1.04+0.030 0 5.43+0.360 0 0.30+0.010 0 0.81+0.040 0 0.37+0.020 0 0.58+0.020 0
4 Pl 1.51+0.090 0 5.20+0.3300 0.34+0.020 0 1.85+0.090 0 1.99+0.210 0 0.54+0.030 0
5 Payal 1.14+0.050 0 3.09+0.090 0 0.27+0.010 0 0.31+0.0100 0.14+0.030 0 0.86+0.040 0
6 PN] 0.75+0.010 0 7.25+0.400 0 0.29+0.010 0 3.61+0.200 0 0.59+0.080 0 0.43+0.0100
7 IV 0.34+0.0100 0.41+0.0100 0.22+0.0100 0.02+0.000 5 0.35+0.020 0 0.79+0.030 0
8 Pl 0.28+0.010 0 0.69+0.020 0 0.18+0.004 0 0.24+0.010 0 0.14+0.050 0 0.61+0.020 0
9 = 0.21+0.0100 0.69+0.050 0 0.19+0.004 0 0.30+0.010 0 0.15+0.030 0 0.50+0.020 0
10 =M 0.83+0.050 0 1.40+0.090 0 0.40+0.0100 1.37+0.070 0 0.82+0.090 0 0.54+0.020 0
11 IV 0.19+0.020 0 0.54+0.060 0 0.11+0.008 7 0.18+0.030 0 0.11+0.050 0 0.24+0.020 0
12 b ) 0.45+0.020 0 0.62+0.030 0 0.23+0.007 8 0.04+0.007 8 0.15+0.030 0 0.90+0.040 0
13 Pl 1.41+0.060 0 2.62+0.050 0 0.33+0.0100 0.07+0.003 0 0.14+0.030 0 1.11+0.050 0
14 PNl 0.25+0.005 7 2.00+0.060 0 0.31+0.0100 0.03+0.001 0 0.16+0.060 0 0.58+0.0100

3 W54k

Je it P AL B AR RSRAL S 008 3 AN I T OR LR (R 2R R R AR
ABFFEEET UPLC-QE-Orbitrap-MS HAE Yot e i 385 H B9 A=A oy AT 1047, s R4 %E T 25 LA
o e 22 DEEIRAL S, 3 D TR O SASCSCIRIRE SR — B, AR, 2l T IE
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B 500 B T R AR RS A7 67 B TS T o B A g, o 20 R 5% 6 T AR R A Ak 2 B A3
5% R AT IR e o 4 B R AT 2 A3, 3K P BB R TR A A0 B A B R A, L
JE TS N B 2% AE A O E ST SR A PRM AR 2 i e PO R FE X H bRl & R 7 e Bk
WL, B AR i HE ARG A v BRI R Y SRS RS A B0 G AT i, AL B bRk
EYIIHERE &,

TEALZE B o M LAl b AR T ORI ER A R ZE B IR C JRILER D HE SRR 7,4'-—
0 I BT Ay s 1 8 1) JO 3 S0 E FR AR AR A7, R R TIX 6 A AR A e i ) T A B e Ay, B
HRZYIFFE R, 3X 6 Fpal o3 B S ar i 25 BRYE M, 2 e il vk 1) B ZE25 30 LAl Je il 2R B J2 R I
S ok )z AR A, LA P SoE AT BT RO L) RRERE R O e
P SR R A W LU 4R R SOD (CAT GSH-Px /K- R #EHT A ALIE M . JeiliZ C AT LA
5 NTf2 {555 38 %, 490 A ke o P08 3 I AR BE T T R IR T LR B A VR 7E LPS 5 51 RAW
264.7 UM SAERARL R SR R D B E I H NO B, RIEFLRTEME . K LAY AR B AR
AP EARTE | fi 35 P AR K BRI 7 7 MDA 7KSF, 15 Nef2 Al HO-1 7K ) M % # Hpi | AL T 1
7,4 - R FE T R0 B 0 /I BT A I 5 AOE SO, Fe I RAF BB A I, FLT DI LPS i 51
BV2 1 NO 7= A I S8 S8 2, ASHIF9E 1 U T e Je i 2 A eI % B eI E C i
2 D RPN 7,47 - LB 0 5T i B e A i 14 SRR e Ik 1 B 43 50 i A5 SR AR Y
R BT T VR AT AR S I ML 2 44 1 o e S A SR SR AL T AR

Jv. 1195 Resina Draconis F& H -G RBHEY S Je A Dracaena cochinchinensis ( Lour.)S.C.Chen A& g AR
MARBUS SR G, 1T i 25050 T 2w A P R b X, = T A bt e, T
() I 1L = ML 22 R < R AT VY ASHIFSE SR A Y 14 JEROR I P, 12 JER A F= 2 = 5, 2 bR 7= &)
PO, e B e 25 AR, T 14 #2586 A FE N LA T U s A R IR B, H Y
KT 0.4% ,7F 0.41% ~7.25% 5 P, (HAHIR Z BRI R B it 7 825 58K, 5 6 IR M eI % B it
HOTEGRE] 7.25% 56 T IR ZTM IR INER B Brit /-8 0.41% , PIEHH2E1E 18 £, BREILER B 4b, HARWE
MR FEA R HER 25 44 0 o i 4 2% S K TR 3R 4 IR R~ 25, R IR AL, R E D, HZE
P B T 1%, BEAh, 77 Hb R 2 25 I R e I v 45 1853 1~ 38 o et 43 035 v T ok 1 P Y e
ML, $2 7 e i v 1) o i 25 AR KRR T 5 7 oA G,

£SO N 1 S 4o S = 23070 a v T 10 B 3 3 = [ [ L D= S e e 1N A 1 T A 1
C eIz D AR RN 7,47 - FRFE B0 5T i 3 B0 AT 5 i AW 58 6T B e 1 kg 1) 5 2 P9 ik L AT
FHEENEXL,

S 3k
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