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Primary study on identification of carbonizing degree of Platycladi Cacumen
based on odor detection by GC-IMS
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Abstract: Objective
Methods

chromatography-ion mobility spectrometry (GC-IMS), which is compared and qualitatively analyzed by intuitive, clustering and

To identify the carbonizing degree of Platycladi Cacumen (PC) from the perspective of odor changes.
The odor of PC and Platycladi Cacumen Carbonisata (PCC) of different carbonizing degree were detected by gas
fingerprinting methods. Results It was clearly to distinguish PC and PCC of different carbonizing degree by odor analysis.
5-Methylfurfural, 2-heptanol and 2-acetylfuran can be used as markers of moderate PCC. Conclusion The odor of PC changed
significantly after being carbonized and it is related to processing degree. The research results can provide a certain idea for the
research on identifying the processing degree of charcoal medicine.
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Table 1 Source of PC and PCC
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M KRR Kb IE R Aa R 1 AL R
FrE#EFIL PC1 PCCql PCCsl PCCzl
e PC2  PCCq2 PCCs2 PCCz2
FrRMEL PC3 PCCq3 PCCs3 PCCz3
Fre#l PC4  PCCq4 PCCs4 PCCz4
Iyrvidbill PC5  PCCq5 PCCs5 PCCz5
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2.1 MY
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Table 2 Analysis software, plug-ins and functions
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Fig.1 GC-IMS chromatogram of PC (PC5a) and PCC of different processing degree (PCCq5a, PCCs5a, PCCz5a)
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Fig. 2 Direct comparison chart of volatile organic compounds of PC (PC5a) and PCC (PCCq5a, PCCs5a, PCCz5a) of

different processing degree
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Fig. 3 Difference diagram of PCC (PC5a) of different processing degree using PC (PCCqSa, PCCs5a, PCCz5a) as reference
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Fig. 4 Cluster analysis of PC and PCC of different processing degree (PCCq, PCCs, PCCz) (dynamic PCA)
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Fig.5 Comparison of fingerprints of volatile organic compounds of PC and PCC of different processing degree
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Table 3 Identification of volatile organic compounds in PC and PCC of different processing degree

tr/s (ALY EAY

FEXS o OREE HEXTIT 2T DX SR s 20 &%
TR fRE BIE A KRR IaEhR KbE R B

21

15
17
18
20
24
25
26
29

135.234 Pl Cacetone)

159.319 2- T (2-butanone)

164.741 BETR ZI6 (ethyl acetate)

195.139 3-/% i (3-pentanone)

214.376 —HHEZfi (dimethyl disulfide)
183.789 1-#2%%-2-A M (1-hydroxy-2-propanone)
243.137 T (butanoic acid)

282.509 2,3-7 [ (2,3-butanediol)
378.889 a-JR) (a-pinene)

317.603 2-FE TR (2-methylbutanoic acid)
377.131 a-JE)

C3HeO  58.1 460.1 1.1148 3.046 3.166 2.772  1.866 ik
C4HsO  72.1 587.0 12454 1250 2.669 2.838 3.011 —R{k
C4Hs02  88.1 607.2 1.3327 1.935 0.752 0990  1.587 —%f{k
CsHi00  86.1 693.4 1.3556 0.759 0.428 0.740  0.736 —%f{k
C2HeS2 942 733.50.9869 0.467 0.857  0.581  0.277 Hfk
C3HeO2  74.1 665.3 12312 0.094 0482 0590 0247 —Rfk
C4HsO>  88.1 781.6 1.3848 0.092 0.189  0.135  0.133 —R{k
CsH1002  90.1 833.1 1.3665 0.116 0.851  0.680  0.153 Hifk
CioHis 1362 921.6 1.3027 0.890 0.306 0.224 0201 -
CsHi002 102.1 870.0 1.209 6 0.036 0.245  0.036  0.044 -
CioHis 1362 920.3 1.668 0 0.288 0.901  0.370  0.146 -
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L/l s - PR Xy R MIXHE BT XN R A S E &
U TR TR BRI ARG WRR ISR W ER R
36 691.112 K 4l (acetophenone) CsHsO  120.2 1076.0 1.1852 0.017 0.109 0.018 0.018 #fk
37 777.192 ¥ (linalool) CioHisO 154.3 1103.8 1.2176 0.161 0.355 0237  0.094 ik
40 610.697 ¥ M (limonene) CioHis  136.2 1046.1 1.708 3 0.020 0.103  0.019  0.019 —
45 378.357 o-TE M CioHis 1362 921.21.72800.027 0.416 0.033  0.025 —
47 612.972 FriEM CioHis 1362 1047.1 1.21800.088 0.929  0.137  0.047 FHiffk
51 212.500 /% (pentanal) CsHioO  86.1 729.9 1.41990.224 0.288 0229 0.147 —%ik
55 189.680 2,3- K i (2,3-pentanedione) CsHsO2 100.1  680.4 1.30372.070 0.965 1.338 0.776 —Ffk
57 299.743 (E)-2-C.i-1-E% [(E)-2-hexen-1-ol] CeH2O 1002 852.0 1.178 6 0.690 0.138  0.262  0.287 Hik
59 339.439 }F i (cyclohexanone) CeHi00  98.1 889.9 1.154 5 0.466 0.061 0.175  0.305 Hifk
60 326.113 H%(# (methional) C4HsOS 104.2 878.0 1.098 1 0.035 0.343  0.638  0.764 FHiffk
61 362.428 2- LMK (2-acetylfuran) CeHsO2 110.1  909.0 1.1237 0.254 0.213 0313 0275  —
62 225.547 N (propanoic acid) C3HeO2 741 753.6 1.3562 0.458 0.105 0221 0247 #ik
65 152.431 IEWEE (1-propanol) CsHsO  60.1 558.1 1.2493 0.673 0.608 0342  0.250 ik
74 438.261 5-FHILHERE (5-methylfurfural) CeHeO2 110.1 961.5 1.47160.036 0.085 1.177 0.834 —Fik
75 441.225 5-H B RERE CsHeO2 110.1 9633 1.13020.189 0.176  0.555  0.615 FHiffk
76 421.558 ZKHIl% (benzaldehyde) C7/HeO 106.1 951.1 1.1494 0.156 0.096 0273  0.389 FHiffk
77 748.523 2- i (2-nonanone) CoHisO 142.2 1095.0 1.4100 0.078 0.081  0.037  0.023 ik
78 708.903 IE¥E (n-octanol) CsHisO 130.2 1082.1 1.4737 0.050 0.090  0.050  0.038 Hifk
79 486.816 2-2.3E-6-FHFE-ILIEE (pyrazine,2-ethyl-6- C7HioN2 122.2 989.1 1.174 8 0.312 0.047  0.295  0.358 Hifk

methyl-)
81 489.409 2-2¢ff (2-octanone) CsHisO 128.2  990.5 1.3357 0.097 0.026  0.037  0.025 Hfk
82 340.203 2-B¢fii (2-heptanone) C/Hi4O 1142 890.6 1.262 1 0.243 0.204  0.097  0.081 Hifk
85 748.523 2-T-fiil CoHisO 142.2 1095.0 1.8756 0.048 0.022  0.021  0.018 — ik
93 366.241 2-FElE C7/HisO 1162 912.0 1.3682 0.057 0.042  0.178  0.096 FHiik
95 281.336 H#% (furfurol) CsHsO; 961 831.71.08380.186 0.430 0349  0.162 #iik
96 379.952 o-JEM CioHis 1362 9224121240548 0.176 0378 0373  —
97 300.422 (E)-2-C.J&-2-B% [(E)-2-hexen-1-0l] CeHi20 1002 8527 1.51302.172 0.577 0.734  0.502 —Rik
98 324.066 1IEC.EE (1-hexanol) CeH1s0 102.2  876.1 1.32720.325 0.228  0.117  0.074 Hifk
101 253.171 2-C.f% (2-hexanol) CeH14s0 102.2  796.0 1.5643 1.477 0.203  0.684 1.007 —Rik
103 339.439 ¥ Ui CeHi0O  98.1 889.9 1.4500 0.457 0.071 0309 0.624 —Ffk
105 212.182 HZESR T M (methyl isobutyl ketone) CsHi2O 100.2  729.3 1.173 1 0.330 0.058  0.091  0.086 Hifk
108 430.427 (E)-2-Fif% [2-heptenal,(E)-] C7/Hi20 1122 956.7 1.6704 0.143 0.158  0.032  0.025 Hifk
113 125.896 Z.F& (ethanol) C:HeO 461 376.51.04191.942 0.851 1.751 1.818 Hifk
114 127.521 4B C:HeO 461 3934 1.1350 1.150 2.254 1.143  0.945 —Rik
117 281.451 MRS CsH402  96.1 8319 1.33160.644 1.706 1.779 1.981 —Rik
118 363.140 2-ZBEHkIR (2-acetylfuran) CeHeO2 110.1  909.5 1.43980.079 0.246 0384 0.176 ik
119 226.417 W& (propanoic acid) C3HeO2 741 755.01.10662.113 1421 1.699 1.516 —Fik
122 420.130 5 (benzaldehyde) C7/HeO 1061 950.1 1.46260.039 0.073 0262 0247 —Bik
124 181.149 2-F13E-1-HEE (2-methyl-1-propanol) ~ C4H100  74.1 6582 1.37370.591 0.876 0.851  1.055 %Kik
126 774.808 F5 15 CioHisO 154.3 1103.1 1.76150.018 0.028 0.017 0.017 —¥Efk
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Table 4 Characteristic substance number of PC and PCC
of different processing degree

FE FHE R S Hi
mFam 70,55, 113, 8, 96, 92, 62, 63, 101, 59, 57, 98, 31

83, 64, 65,72, 106, 67, 84, 121, 107, 103,

99, 88, 105, 25, 97, 100, 104, 102, 108
91,48,9,52,24,50,51,95,20, 14, 17,11, 35
73,29, 80, 10, 1, 2, 22, 16, 19, 31, 26, 33,
28,21, 38, 39, 32, 47, 36, 34, 44~46
JEIEH R 89,27, 74, 56, 86, 90, 118, 94, 93 9
ER 76,115,68, 116, 112,109 6

IR

e 3 MR 4 hdlE, PHR B AN E
JOHIRE FEMAR R BT, Ferb AR R R R &
Ba. o-JRM 2,3- % . (B)-2-C.0-1-B%. 38 .
HER. IEAEE. IECRE. 2-CFF. H3E5 T 3.
(E)-2-Pilg. CBESE 12 MRHEYI, 1B 5 R HHR
THERTR. TR, 2,3-7 . 2-HE TR, o-
TR RO FrM . BRIESE 9 FhRRIED
Ji, WPIE R R IR S-SR . 2-PREE A 2-2,
PEPR R 3 FhARFIEY oL, Tk B RAN HHR R H I 1
FRRFEA BT, X SRR o h A AR i A 2 R o
1 PR R I 7. Fh AT R X LR P 5 A
T R AN [R5 1 A2 BE R b o
3 IMESTTR
3.1 SEREN AT BRX 5 Ha A A [ kD i R B
a5

f§ /] FlavourSpec® XU/ #r 4%, 77 H 2 H
TCTEAE S AT A BRI T, ] PR WA Aa i S AN [
SO RE FE A R I R A AL, BRAEAEXS J7 (R
o MR RE, Wi, R, ik
0 R R M LA X A O B R, e, (A
Y032 R A] DAAIE 5 BH S 1) 5 b R b B R X 70 T
[F) I 3 ] DA HA KD 38 HR R R B R 2 1) ) 22 S S L
S kart A mh, ORI 2 N2 FUH R
Jufuiant S BERMENR R Z, WK NI
S BRI B, DR AR R ok T R
PEPDRATAE — 8 R, 1X— RUTE S5 SRR T 7%

WHIRA TR, WE h B PR o-IRE . &
Hh R R B R J LI S R RO AR T R AR
b, HILT IR PRSI, BRI IE R R
Wb B R ) 22 R
3.2 SERESNZETR Fes & BREEE] 5 E AR

AHFFERFH GC-IMS BXH 7, RE 4K —
Tl i) H 240 P M R B )T R o s o A
TN [5) Je H 52 S A 2 428 i VA AL PR ARG DU A R
WE ORI IR HELT 9 MibEY, BT HETE
PEPEAMEE s, R 3 Fh: S-FILRERE. 2-PifE
FI2-Z WMk, ARSI E EEUE R, 5-H
H 2-PEREAE B IE R b B E AN R s, DRGSR
AWRKEIRS, BE B ER 2 MR, AR
TE R, DRI 12 7 325 R A 280 W A 2k 1) ol =

GC-IMS &4 GC F1 IMS P & 45 & A AR,
ZHARWER T IMS HR BN MR, HE
GC B ERAIMAEEEEE. SHTE. GC
NELIE 73BT GC-MS 255 FH 45 R PR B o A Il AR AH
b, GC-IMS HAHEIPGE. BHhinRE. TLHETt
BT RAREEAL A0, B kg, GC-IMS
AR TT B b RA 2 in e 2 F ARSI RN R B
FE|Roe20, BTk, YO Nl S5
I KB B, BZ S A - IR R S
T A AR DRI, DRI — PR ) /T S FLAR b SR8
R AR A, 2 S L R Y T AR AR G,
200 ) 25 A A R R N BP0 I AT DA A Wk
FEREfIbRIE. DRI, 78 HAr s Fasid fEem, K
AR A — GRECFRIWITHD 3 E08EA 2k
PRSI A0 A5 R , SR P S AU I 64 77
AT RO AR MR, R R
SERIAE S . HAA GC-IMS v:—J5 T AT
R MR B R R 2 T R =R %, S — T
A T FR A AR BT, 1 S N 5 THI
I FH 3 203t — 20 HE RS WA 2R % 32 N7 A R PR A 1 2
I o

FBHR PR ERAREEA PR

23k

[1] FEZjdL [S]. —¥. 2020: 225.
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