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[ Abstract] Objective: To identify the chemical constituents of Platycladi Cacumen before and after
being carbonized. Method: Chemical constituents in 3 batches of Platycladi Cacumen and its carbonized

products were identified and compared by ultra performance liquid chromatography-quadrupole-time of flight-
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mass spectrometry (UHPLC-QTOF-MS/MS). Chromatographic separation was performed on an ACQUITY
UPLC BEH C column (2.1 mmx100 mm, 1.7 pm) with 0.1% formic acid aqueous solution (A) - acetonitrile
(B) as mobile phase for gradient elution (0-3.5 min, 5%-15%B; 3.5-6 min, 15%-30%B; 6-6.5 min, 30%B;
6.5-12 min, 30%-70%B; 12-12.5 min, 70%B; 12.5-18 min, 70%-100%B; 18-22 min, 100%B). The flow rate
was 0.4 mL-min" and the injection volume was 5 wL. Mass spectrometry was performed by an electrospray
ionization, and the primary and secondary mass spectrometry data were collected with the full scan mode of
positive and negative ions, the peaks containing MS/MS data were identified by self-established secondary mass
spectrometry database and corresponding fragmentation law matching method. Result: A total of 77 and 76
substances with the same change trend were identified under positive and negative ion modes. After being
carbonized, the disappeared components of Platycladi Cacumen were mainly amino acids, ketone aldehydes and
other volatile components. Among newly produced components, there were 6 kinds of flavonoid aglycones
(rhamnetin, 6, 7, 3'-trihydroxyflavone, 3, 6, 3'-trihydroxyflavone, 4'-hydroxy-2'-methyl-3, 4, 5-
trimethoxychalcone, herbacetin and 3', 5'-dimethoxy-3, 5, 7, 4'-tetrahydroxyflavone) , 3 kinds of coumarins (7-
hydroxycoumarin, 7, 8-dihydroxycoumarin and 8-acetyl-7-hydroxycoum-arin) and 3 kinds of benzoic acids (3-
methylcatechol, pyrocatechol and chromone-3-carboxylic acid). There were a total of 40 flavonoids (quercitrin,
quercetin, kaempferol, etc.) among these identified chemical constituents. Conclusion: There are significant
quantitative and qualitative changes in the chemical compositions of Platycladi Cacumen after being carbonized.
The flavonoids, the identified main active ingredients, can provide data reference for further study on the
material basis of efficacy changes of Platycladi Cacumen before and after being carbonized.

[Key words] Platycladi Cacumen; carbonized products; ultra performance liquid chromatography-
quadrupole-time of flight-mass spectrometry (UHPLC-QTOF-MS/MS) ; chemical compositions; processing;

flavonoids; material basis
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Table 1 Compositions and their changes of raw and carbonized products of Platycladi Cacumen determined under positive ion mode by

UHPLC-QTOF-MS/MS

WAL A2l

No. ty/min m/zo{ M LaeeZ (k+s,n=3) oL
1 0.65 116.070 4 L-Jjfi%& 2 L-proline 0 -
2 0.72 365.104 8 JEHE sucrose 0.22+0.05 !
3 0.72 527.156 4 ¥\ =H¥# melezitose 0.39+0.10 !
4 0.85 150.076 7 1-FFELJRIZES 1-methyladenine - +
5 0.90 268.104 3 f#F adenosine 1.47+0.46 1
6 1.01 132.101 8 L-555% R L-isoleucine 0 -
7 1.15 190.049 8 K IR kynurenic acid 0 -
8 1.42 147.043 4 4-75 % fiR 4-coumaric acid 0 -
9 1.58 166.086 0 L-Z<1A %4 /& L-phenylalanine 0.19+0.07 !

10 2.40 187.063 6 3-F[IETR 4% 3-indoleacrylic acid 0 -
11 2.49 200.046 8 D-4-F KN &R D-p-chlorophenylalanine 1.03+0.05 ~
12 270 194.057 4 BIBLER ferulic acid 0.59+0.13 !
13 2.90 165.0539 3,4-—FFLIKILNER 3,4-dihydroxyhydrocinnamic acid 13.26+8.25 1
14 370 464.094 9 5:Hi Kz 7T isoquercitin 0.15+0.09 il
15 3.77 290.078 6 (-)-# JLEZ (-)-epicatechin 0.66+0.05 !
16 3.84 182.093 7 A FAHAMEE dihydroconiferyl alcohol 0.99+0.12 ~
17 391 289.070 7 ¥ FIAZE fustin 0.06+0.08 |
18 4.18 449.108 2 1LIZEM}-7-O-4 %5 B 1T kaempferol-7-O-glucoside 0.18+0.09 !
19  4.80 303.049 8 fiit}Z & quercetin 0.13+0.07 !

20 5.21 319.044 4 % myricetin 0.36+0.14 !

21 530 163.074 7 PAFERR H BE methyl trans-cinnamate 0.23£0.19 !

22 5.44 354.093 8 Z< K511 scopolin 39.95+28.73 1

23 590 131.048 5 3 AR trans-cinnamic acid 0.16+0.22 }

24 5.92 287.0539 1141 kaempferol 0.35+0.10 !

25 5.99 435.0912 #itp % -3-D- KM reynoutrin 0.12+0.04 !

26 6.22 197.080 0 4',6'-—Hl 4 FL-2'- ¥ FL 2K 2, Tl 4',6'-dimethoxy-2'-hydroxyacetophenone 0.57+0.14 !

27 6.31 463.1225 1 4-HiH homoplantaginin 0.36+0.09 !

28 6.33 493.133 3 & B YL FF aurantio-obtusin-B-D-glucoside 0.51+0.14 !

29 6.50 287.0547 A datiscetin 0.29+0.05 il

30 6.63 509.128 2 T #F5-3-2f- LB syringetin-3-galactoside 0.65+0.04 !

31 6.87 250.156 1 F& L4 B 7 ER hydroxyvalerenic acid 1.08+0.08 =

32 770 133.1005 ZZJiE % i L-carvone 0.20+0.20 |

33 7.72 446.120 1 ¥ HE AT glycitin 0.31=0.11 !

34 823 151.112 1 7 /¥ carvone 0 -

35 8.79 333.2050 X % % # marrubiin 0.33+0.14 !

36 8.95 539.096 0 3,8"-IKJ7 3£ JC 3,8"-biapigenin 0.54+0.08 }

37 9.13 336.2292 5S,6R-—¥3-TE9E11Z,14Z-16 £ W& 1R 5S,6R-dihydroxy-7E,9E,11Z,14Z-eicosatetraenoic acid 0.80+0.11 }
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No. t/min m/z 8, M L& (mj;?:qu) }Eﬁtjﬁg
38 9.13 372.156 3 435 F 1 T arctigenin 1.28+0.14 1
39 9.25 293.2102 9-fi|3E-10E,127,15Z-+ /\ Bk =& B2 9-0x0-10E,12Z,15Z-octadecatrienoic acid 0.57+0.09 }
40 9.41 216.1721 3-¥3+ KR 3-hydroxydodecanoic acid 0.35+0.07 !
41 10.17 269.189 5 4-MfEHs — [ 4-androstene-3,17-dione 0.32+0.08 }
42 10.44 2852204 BRI R cis-5,8,11,14,17-eicosapentaenoic acid 0.37+0.08 1
43 10.44 310.213 4 9-jF%H & FE-10E,127,15Z-W Fk 2 9-hydroperoxy-10E,12Z,15Z-octadecatrienoic acid 1.02+0.11 =~
44 10.81 226.192 6 A5 7ML myristoleic acid 0.55+0.11 }
45 1122 329.1009 3-}23k-6,3",4"- = H 4 JL # [ 3-hydroxy-6,3",4"-trimethoxyflavone 0.47+0.18 l
46 11.26 133.101 7 BE4 W4 (-)-myrtenal 0 -
47 1172 298.083 1 7.4- 4 JL-3-F2 JLH [ 7,4'-dimethoxy-3-hydroxyflavone 0.67+0.17 !
48 11.88 276.208 5 Wi JFKiM 2 stearidonic acid 0.10£0.04 !
49 12.54 203.178 6 445 W farnesal 1.15%0.11 ~
50 12.56 259.2413 Sa-lffki-3B8-WE Sa-androstan-38-ol 1.10+0.05 ~
51 12.56 296.234 5 BEMSZ4TR 12(13)-epoxy-9Z-octadecenoic acid 0.18+0.04 !

52 12.59 341.207 8 18-}2%-57,8Z,11Z,14Z,16E- 1 T./% 12 18-hydroxy-5Z,82,11Z,14Z,16E-eicosapentaenoic acid ~ 0.29+0.07 !

53 12.66 288.2443 4 jz s\ A M W BE all-trans-13,14-dihydroretinol 0.94+0.02 ~
54 12.66 336.252 1 FEf44EE isosteviol 4.95+2.62 1
55  12.88 269.2256 9-Jlii = -#A 7 Ml 9-cis-retinol 0.95+0.03 ~
56 12.95 277.2154 9,12-F J\fk — )&% 9,12-octadecadiynoic acid 0.78+0.15 !
57 12.95 2952261 9-fl3-10E,12Z-+ /\fK —J& ik 9-ox0-10E,12Z-octadecadienoic acid 0.65+0.14 !
58  13.09 295.2259 9-fFE-10(E),12(E)-T/\ Bk IR 9-0x0-10( £),12( E)-octadecadienoic acid 1.96+0.6 1
59 13.13 278.151 1 43— HIf: — T B dibutyl phthalate 0.5540.08 |
60 1336 147.116 6 M AT cis-jasmone 0 -
61 13.50 205.194 3 T cedrol 0.55+0.04 l
62 13.50 284.213 1 3-Jii & W ¥ [ 3-dehydroretinol 1.00+0.05 =
63  13.59 321.2413 18-¥3% — ik IUJ7 iR 18-hydroxyeicosatetraenoic acid 0.54+0.17 !
64  13.86 205.1943 (-)-WitZMEE(-)-globulol 0.34+0.04 }
65 14.39 201.163 0 o-7 Ml a-cyperone 0.74+0.05 !
66 14.69 114.091 0 e-c NI e-caprolactam 0.54+0.43 }
67 14.99 302.223 6 SifEHAEZ isopimaric acid 0.96+0.05 ~
68 15.05 354.2754 1-WiHFER % H s C18:2 1-monolinoleoyl-rac-glycerol 1.94+0.42 1
69 1526 261.2199 JEF&Hi muscone - +
70 15.83 280.2393 9E,11E-+/\ft —Hifig 9E,11E-octadecadienoic acid 0.93+0.07 ~
71 16.11 177.1633 7,8- & %% >4 7,8-dihydro-a-ionone 0.71+0.20 }
72 16.13 356.291 2 Hih R H il monoolein 3.84+1.13 1
73 16.17 592267 0 JBiEEN 4R R A pheophorbide A 0 -
74 16.36 306.254 9 JiizC-8,11,14-— 18 = 4% R cis-8,11,14-eicosatrienoic acid 1.06+0.09 ~
75  16.38 219.173 8 2,6-fUT k-4-F2 LK EE 2,6-di-tert-butyl-4-hydroxymethylphenol 0.68+0.11 l
76  16.84 283.2623 3-¥F: 1 /\HEfR 3-hydroxyoctadecanoic acid 1.00+0.08 ~
77 1891 397.3814 B-% W B-sitosterol 083023 |

TE - MORTB A XS 23 7 Bt O 20 S DA B Wk, B4 DA M 3R ) s i L in 4 75 sCAL 4 M+H , M+Na, M+H-H,0 , M+NH,; W [fil L L % 73
VAT A5 VAT I o [R] — i B 8 TG AR LU AED 5+ 87 7 A A% 5 — B B R T R o0 s = W T BURE AR AN AE 5 1 W AR T w5 | W T AR AR (SR 2 D) o
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£2 M REMAER UHPLC-QTOF-MS/MS fi B FHEKX QM BHIRK S T
Table 2 Compositions and their changes of raw and carbonized products of Platycladi Cacumen determined under negative ion mode by

UHPLC-QTOF-MS/MS

U AT AR 1L Ak

No. fp/min mlz 8 M &Y (Fis.m=3) -
1 0.62  387.1131 D-(+)-MF 3% BF D-(+)-trehalose 0.20+0.05 !
2 0.75  134.021 6 dI-3:F % dl-malic acid 0.85+0.07 !
3 0.82  173.0457 % shikimic acid 1.42+0.30 1
4 0.87  191.0209 FF#EA citric acid 2.77£1.79 1
5 0.89  180.0665 L-fi % 2 L-tyrosine 0 -
6 0.96  147.0300 D-(-)-FF3ERE D-(-)-citramalic acid 1.76+0.21 1
7 1.03  182.046 1 4-NEME R 4-pyridoxic acid 0.03+0.03 !
8 1.07 183.030 1 3,4- 323 i Bk 2 3,4-dihydroxymandelic acid 3.03+0.86 1
9 110 169.014 1 ¥ & T gallic acid 2.19+0.76 1

10 139 125.0244  1,2,3-7K = 1,2,3-benzenetriol 8.55+2.90 1
11 1.74  305.066 7 #A% LA # (-)-epigallocatechin 0.12+0.01 i
12 1.76  131.0350 % T glutaric acid 19.18+18.02 1
13 2.39 203.082 6  L-fA iR L-tryptophan 0 -
14 2,51 5771358 JRAET§ % B, procyanidin B, 0.110.04 }
15 2,64 137.0242 3.4-TFRILONHIE 3,4-dihydroxybenzaldehyde 6.09+3.01 1
16 2.76  109.029 3 4P [ pyrocatechol - +
17 290  289.0715 (+)-JLZEZ (+)-catechin 0.15+0.02 !
18 2.96 175.061 1 2-F N HEESE SRR 2-isopropylmalic acid 0.38+0.06 i)
19 299  183.0300 5-FRJEF A HFR S-hydroxyisovanillic acid - +

20 322 164.0473  2,3- T3 FE-1-2E I LI -2-FR R 2,3-dihydro-1-benzofuran-2-carboxylic acid 3.15+1.52 1

21 3.35 167.034 9  3-H A HLIK#% R 2-hydroxy-3-methoxybenzoic acid 5.834+2.12 1

22 3.51 153.019 2 J5i JLZS[# 3,4-dihydroxybenzoic acid 4.21+1.12 1

23 3.60  121.0295 X} ¥EEIEIK H ¥ 4-hydroxybenzaldehyde 2.08+0.62 1

24 3.65 197.0455 T %M syringic acid - +

25 3.76  289.0716 (-)-JLALE (-)-catechin 0.71+0.22 !

26 3.85 177.0195  7,8-—¥% 37 ¥ % 7,8-dihydroxycoumarin - +

27 3.90  153.0193 2,6-—FFIKH R 2,6-dihydroxybenzoic acid 0.08+0.04 i)

28 4.01  181.051 1 & 7 % /% homovanillic acid - +

29 422 479.082 1 HRELF4ER gossypin 0.35+0.05 !

30 4.40 163.040 1  3-7 &.Ji¢ 3-coumaric acid 0.28+0.14 !

31 4.69 167.035 1 7 ¥ 2 vanillic acid - +

32 479 161.0245 7-}33AF T % 7-hydroxycoumarin - +

33 5.08  175.0248 4k C vitamin C 0 -

34 5.18  123.0452  3-F JEFE4B ) 3-methylcatechol - +

35 522  463.086 8 A AMfFF myricitrin 0.33+0.07 i)

36 540  189.018 7 f4fii-3-H iz chromone-3-carboxylic acid - +

37 545  203.0351 8- MkHE-7-F 2L A T %K 8-acetyl-7-hydroxycoum-arin - +

38 5.63 433.076 7 E1¥ avicularin 0.07+0.06 !

39 5.70  463.087 1 ZL AT spiracoside 0.29+0.13 )

40 5.82  433.077 1 Jji & T guaiaverin 0.09:+0.04 i)
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No.  f/min mlz 8 M aEw (ufi?ffjf) /,\%jﬁ
41 5.91 177.0555  FAHIf& coniferyl aldehyde - +
42 5.97  447.090 6 it 2 # quercitrin 0.41+0.08 i)
43 6.00  299.0197 S H 45 N fiE demethylwedelolactone 0.10+0.03 i
44 636  331.0456 #i#% F 3-H fif gossypetin 3-methylether 22.72+1.19 1
45 6.41  301.0350 5,7,3'.4.5'-HJZHIE 5,7,3',4",5'-pentahydroxyflavone 2.45+0.85 1
46 6.73 269.045 1 3.,6,3'-=32FLH M 3,6,3"-trihydroxyflavone - +
47 6.91 301.0352 EJfi % herbacetin - +
48 7.03 3150503  6-F 4 B ¥ 4 % 6-methoxyluteolin 10.30£1.75 1
49 7.07  345.0609 3,5 H 4 FE-3,5,7,4'- DU F£ 3 i 3',5'-dimethoxy-3,5,7,4"-tetrahydroxyflavone - +
50 7.07 4932267 AT A atractyloside A 0.56+0.10 !
51 7.55 269.044 9  6,7,3'-=FFL B 6,7,3"-trihydroxyflavone _ +
52 7.69  461.107 7 L% fl R 5 ¥ i -7-O- 7 45 # 1F pratensein-7-O-glucoside 0.44+0.14 !
53 7.94  152.0347  4-fif FE A FH 2E M) 3-methyl-4-nitrophenol 4.35+4.60 1
54 8.06  269.0451 ¥ E apigenin 1.04+0.10 ~
55 8.08  299.0556 32 & tectorigenin 2.98+0.79 1
56 827  329.0661 15 % tricin 2.11+0.71 1
57 829  299.0555 N A diosmetin 0.60+0.11 i)
58 8.40  315.0503 #fitfiz & 3'-H H it quercetin 3'-methyl ether 39.84+8.15 1
59 8.59  641.3175 HIABUR T steviolbioside 0.58+0.10 i)
60 8.70  327.123 1 4-FE5E-2-HI5E-3,4,5-— H AU HE A /K 4'-hydroxy-2'-methyl-3,4,5-trimethoxychalcone - +
61 8.91 227.128 5 [ -fa{5ifR trans-traumatic acid 0.47+0.01 !
62 9.18 229.144 0 + 4% 8 dodecanedioic acid 0.67+0.16 !
63 9.27  313.070 8 3,7- ¥ HE-3'4- T A L H i 3,7-dihydroxy-3',4"-dimethoxyflavone 0.44+0.12 !
64 9.27 315.0503 . Z5 & rhamnetin - +
65 9.41  215.1651 12-}%+ B 12-hydroxydodecanoic acid 0.40+0.08 i)
66 9.68  343.0817 5,7-§3HE-3'4'5- = 4 JE # [ tricin methyl ether 0.26+0.23 !
67 9.91  283.0607 4 H K acacetin 0.47+0.06 i
68 10.54  297.076 5 3'.4'- 4 5E-7-F2 3 5 % 3',4'-dimethoxy-7-hydroxyisoflavone 0.47+0.10 i)
69 11.15  313.2380 12,13- 3£ 3£-9Z-+ /AR 12,13-dihydroxy-9Z-octadecenoic acid 0.89+0.04 !
70 11.51  365.2318  20-F{E/E VUM R 20-hydroxyarachidonic acid 0.83+0.08 !
71 11.60  329.1752 FUEFH} carnosol 1.09+0.10 =
72 11.74 285.206 5 1 7N%E ML hexadecanedioic acid 0.75+0.19 !
73 13.07  333.2052 13,14-%-15-f-Ai 5§ % J, 13,14-dihydro-15-keto prostaglandin J, 0.20+0.08 !
74 13.63 323.258 8  11-3#23E-12E,14Z-— Bk —J# R 11-hydroxy-12E,14Z-eicosadienoic acid 0.13+0.04 1
75 1550  304.2394 Jiiz-5,8,11,14- 6 DU R cis-5,8,11,14-eicosatetraenoic acid 0.87+0.11 1
76 17.96  309.279 2  A2-_ kMR A2-cis-eicosenoic acid 1.82+0.40 1

2.5 H¥EsrHr HE T UHPLC-QTOF-MS/MS fif il WH%/J\:ﬂ?Yf(PLS)ﬁﬁﬁffﬁ,Hﬁ?*ﬁ%@iiﬂ‘]%
B 5 K 5 R S 22 DA BORG: TR AR i e /0 1) R Wi, 22 S8 o3 AR HOR OE 2 0y E N b ok
FE X SR b A 5 AR A OGN 25 RAR AL H 4 0 ] AR N SR 43 AT ik e B “’ﬁHExﬂﬁF/J
o R EAHE A REAEAE XIRM E 2 R AR . ZIEE-H 515 B (OPLS-DA ) X 45 R it 4743 #7 -
P, 3 n] BE 2 S 80U SRl 0 e (PCAY s s o i, nl LA g B G H 4 v %/\*EEM%QE@
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1E 22 A% 5, I %F AE 1F 38 A% 5 FIE 58 48 5 4 50 0 At
AT 3R U om0 A Hh A e A ) 25 R S S 06 A
B AR G TR B (5 8 . ffi F SIMCA 15.0.2 X %40 ok 17
XL (log) ¥ ¥ i UV % XAk b 38, 27 58 X0 58 — AR
4y EAT OPLS-DA #E L 43#1 , B AU i) i it FH 7 47 38 X
YO UE IR AT R 5 5 SR 5 F 38 SRR 5 A5 B Y RPY (557
X4y AR B Y I AT A R ) T O (S AU (g mT FI AE )
Xof Y A AP HE AT P 5 R S o A T B AL
Z R (n=200) 2078 43 278 1 Y 1 HE 0 I 45 3 A [
BIBEAL R*Y F O, X 45 U AT S vk itk — 25 A G 6, 3
o G 50 150 Y A N7 A AR R A S R A R Y S
) b J5 A4S R B A R4 YRR {d M (R°Y=0.998, 0=
0.959) A1 e XF ) A1 i 79 OPLS-DA #5445 43 il
SR DL L3, T b R Al b 2 B — 32 A0 i T
DR s N % = N1 SNl S W s s < 2
A AR e R FET I 1X 43 S 3 o

HE— 255 B B, DA 2 5 MR AR B OE 1R
B RT AR R I 25 AR LR 4. kil
B AR A AR LK A, IS R /R SR OPLS-
DA BRI VIP{H , B K VIP(E B K . S A
TR LM IR e 25 0L, 1 25 3 I i K Hh i LA B 3R

_lgP

A EEF B & F (K 5[ ;FC. 22 54541 (fold change)
B4 AR B IR 2= R 9 IR ALy AT

1001

f1]0
=
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-
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Fig. 3  Score scatter plot of OPLS-DA model for Platycladi

Cacumen Carbonisata group vs Platycladi Cacumen group
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Fig. 4 Volcano plots of differential detection for Platycladi Cacumen Carbonisata and Platycladi Cacumen
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Fig. 5 Hierarchical clustering analysis of Platycladi Cacumen Carbonisata and Platycladi Cacumen

Sk Rz 1 (C, H, 0, ) B BE B [M-H ]~ 447.090 6.
o= g 5k B b ol B T m/z 300.026 2l mi/z
301.033 8 M RE Fr &5+, 43 5l W i 2 143+ Pk R
ZEBE LA 5 HORL LA 23 ok B0 A 2 T
e B T (M-H)-146-1]"F1[ (M-H)-146]",
m/z 283.024 0 A Hit f 2 K 25 140 F OH Al 1 4~ H 19
AT [(M-H)-146-17-11",m/z 271.023 1 Jy it }z
RRKEI1HTCOMINHMBEAE TL(M-H)-
146-1-28-1]",m/z 178.997 4 F1 121.028 7 K #ii} f¢ &
DLt fi gy 0 1 2407 0 R B8, om/z 151.002 0 it
B2 Z UL RDA J7 s R e 81, i iz b &
Wy B AW e 3R BE A, R RECECHE i DR JFC O i R
11 25 Wy -7-0- % % B 17 (C, H,,0,,) B BE 85 7 S [ M+
H] " 449.108 2. H g m ik B bt BT m/z
287.054 9 IR B, S B2 1 0 vl v A 2R Y
11 25 By -7-O0- % % W 5 JCRE A i 2 1 I [ (M+H) -
1621, m/z 153.017 0 7 1L 25 W3 245 RDA 24t £ bifi H %%
B WRE B, B Wz Ak A W B Ll A 1 B
%, o BECBCH T 4 W L Ry LU A B -7-O- R A M . B
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RDA 24 o 24 /% 75 2 T A7 24/, DA 2 AL 4%
B hg i), Wit B2 (CH,,0,) B BB 7 o [M+H ]
303.049 8. H TG Tl Kt BT m/z 229.049 3 1
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