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Construction of Fingerprints and Compositional Analysis of Natural Myrrh and Colloidal Myrrh Based on
GC-MS with Different Matrices

CAO Changhong', ZHONG Wenting', GAO Feng', ZHANG Ying'?®, MA Zhiguo'*’, CAO Hui'?*’*,
WU Menghual 23 (1. Lingnan Research Center of Traditional Chinese Medicines, School of Pharmacy, Jinan University, Guangzhou
510632, China; 2. National Inheritance Workshop of Famous Elderly Traditional Chinese Medicine Experts of Cao Hui, Guangzhou

510632, China; 3. Lingnan Sub-center of Resources, National Research Center for Modernization of Traditional Chinese Medicines
(NRCMM) , Guangzhou 510632, China)

ABSTRACT :OBJECTIVE To investigate the components and characteristic chromatograms of natural myrrh and colloidal myrrh
from different origins using gas chromatography-mass spectrometry( GC-MS). METHODS  Based on the study of molecular identifica-
tion techniques for determining the botanical origins of myrrh, GC-MS was utilized to conduct a qualitative analysis of the volatile oil com-
ponents in 10 batches of colloidal myrrh and 15 batches of natural myrrh. Furthermore, the Traditional Chinese Medicine Chromatographic
Fingerprint Similarity Evaluation System was used to establish the characteristic chromatograms for natural myrrh and colloidal myrrh,re-
spectively. The similarity between different origins and the same commercial type of myrrh with their common mode chromatograms was e-
valuated. RESULTS Natural myrrh contained significantly more volatile components than colloidal myrrh. Colloidal myrrh primarily
consisted of low-boiling-point components, whereas natural myrrh contained both low-and high-boiling-point components. The main compo-
nents of the volatile oils in both types of myrrh were sesquiterpenes. CONCLUSION  There are notable differences in the characteristic
chromatograms between natural myrrh and colloidal myrrth. However, there are no significant differences in the volatile components be-
tween myrrh of the same commercial type but different botanical origins. There are significant differences in the volatile components be-
tween natural myrrh and colloidal myrrh. The volatile components of myrrh are related to its commercial type but not to its botanical origin.

KEY WORDS: natural myrrh; colloidal myrrth; GC-MS; characteristic spectrum; origin
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Tab.1 Sample information on natural and colloidal myrrh

Sample No. Origin(in Chinese) Collection point(in Chinese ) Collection time Species
J1 Ethiopia ( #5 ZE{% HL V. ) Guangzhou markets (]~ M T73%) 2023. 04 Commiphora gileadensis C. Chr.
2 Ethiopia ( #ZEMK HLAF.) Guangzhou markets (] ii3%) 2023. 04 Commiphora gileadensis C. Chr.
13 Ethiopia (R ZEMHK HLIV.) Guangzhou markets (]} 1li3%) 2023. 04 Commiphora gileadensis C. Chr.
J4 Ethiopia ( #52 ZE{% HL V. ) Guangzhou markets (] i73%) 2023. 04 Commiphora gileadensis C. Chr.
J5 Ethiopia (#ZZEMK HLV.) Guangzhou markets (]} 1ii37) 2023. 04 Commiphora gileadensis C. Chr.
J6 Ethiopia ( 32 ZE# H V) Guangzhou markets (] M 173%) 2023. 04 Commiphora gileadensis C. Chr.
I Ethiopia (% ZE LL. ) Guangzhou markets (]~ i73%) 2023. 04 Commiphora gileadensis C. Chr.
18 Ethiopia (% ZEf LL ) Guangzhou markets (]~ 73%) 2023. 04 Commiphora gileadensis C. Chr.
19 Ethiopia ( #52 ZE{ HL V. ) Guangzhou markets (]~ M 173%) 2023. 04 Commiphora edulis Engl.
J10 Ethiopia (% ZE LL.) Guangzhou markets (]~ i73%) 2023. 04 Commiphora gileadensis C. Chr.
T1 Ethiopia (3% ZEff LL. ) Guangzhou markets (]~ ii3%) 2023. 04 Commiphora gileadensis C. Chr.
T2 Ethiopia ( #5 ZE{% HL V. ) Guangzhou markets (] M T73%) 2023. 04 Commiphora myrrha Engl.
T3 Ethiopia ( #52 ZE{% HL V. ) Guangzhou markets (]~ M T73%) 2023. 04 Commiphora gileadensis C. Chr.
T4 Ethiopia (I ZEMK HLV) Guangzhou markets (]~} 1ii3%) 2023. 04 Commiphora gileadensis C. Chr.
TS Ethiopia ( #52 ZE{% HL V. ) Guangzhou markets (]~ M T73%) 2023. 04 Commiphora gileadensis C. Chr.
T6 Ethiopia (S ZEMKHLIT) Guangzhou markets (]~ i73%) 2023. 04 Commiphora gileadensis C. Chr.
T7 Ethiopia (2 ZEMK HLV.) Guangzhou markets (] 1i7%) 2023. 04 Commiphora gileadensis C. Chr.
T8 Ethiopia ( 352 ZE H V) Guangzhou markets ()M 173%) 2023. 04 Commiphora gileadensis C. Chr.
9 Ethiopia (3% ZE& LL ) Guangzhou markets (]~ i73%) 2023. 04 Commiphora gileadensis C. Chr.
T10 Kenya( 15/ W.) Guangzhou markets ()M T73%) 2023. 04 Commiphora gileadensis C. Chr.
Ti1 Kenya( 5 JE W) Guangzhou markets (] M 1i3%) 2023. 04 Commiphora gileadensis C. Chr.
T12 Ethiopia (% ZE LL. ) Guangzhou markets (]~} ii3%) 2023. 04 Commiphora gileadensis C. Chr.
T13 Ethiopia ( #52 ZE4# H V) Guangzhou markets (] M 173%) 2023. 04 Commiphora gileadensis C. Chr.
T14 Ethiopia ( #52 ZE{# HL V. ) Guangzhou markets (]~ M T73%) 2023. 04 Commiphora gileadensis C. Chr.
T15 Ethiopia (B ZEMHK HLIV) Guangzhou markets (]~ 1ii3%) 2023. 04 Commiphora myrrha Engl.
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Fig.1 Total ion flow diagram of natural and colloidal myrrh
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Tab.2 Types and relative contents of volatile components of natural myrrh

No. Retention index(RI) t/min Compound Molecular formula  Relative percentage/%
1 1339 15.37 S5-Elemene CisHoy 6.16
2 1351 15.87 a-Cubebene CysHyy 0.27
3 1376 17. 06 a-Copaene CisHoy 3.95
4 1385 17.48 B-Bourbonene CsHoy 3.5
5 1392 17.81 B-Elemene CysHyy 4.26
6 1 408 18. 61 a-Gurjunene CysHyy 0.52
7 1417 19 B-Caryophyllene CisHoy 1.4
8 1428 19.52 B-Copaene CsHoy 0.82
9 1442 20.25 Isogermacrene D CsHoy 0.67
10 1451 20. 69 a-Caryophyllene CysHyy 0.54
11 1470 21.67 (4R ,4aS,6S) 4, 4a-Dimethyl-6-( prop-1-en-2-yl)-1,2,3,4,4a,5,6,7- CisHyy 0.67

octahydronaphthalene
12 1 474 21.89 y—Muurolane CsHoy 0.44
13 1478 22.14 Germacrene D CsHoy 6.17
14 1483 22.38 B-Selinene CisHyy 1.12
15 1 486 22.55 y-Gurjunene CysHyy 1.18
16 1491 22.86 a-Selinene CysHyy 0.71
17 1 494 23.04 Curzerene C5Hy00 2.18
18 1522 24.6 §-Cadinene CysHyy 1.13
19 1549 26.17 Elemol C5Hy60 1.36
20 1 554 26.51 Germacrene B CisHoy 1.9
21 1 603 29. 66 Epicurzerenone CsH g0, 7.65
22 1623 30.76 Furanoeudesma-1,3-diene CsH g0 9.49
23 1 629 31.12 Lindestrene Ci5H g0 4.29
24 1637 31.59 T-Cadinol Cy5Hp60 0. 82
25 1 688 34.62 Germacrone C5sH»0 1.31
26 1716 36.22 (R,5E,9E ) -8-Methoxy-3, 6, 10-trimethyl-4, 7, 8, 11-tetrahydrocyclodeca C16H20, 1.53

[ b]furan
27 1737 37.36 Hydroxypentanoic acid CsHyy04 3. 66
28 1751 38. 11 Furanodienon C5H,g02 0.53
29 1794 40. 52 Isofuranodienone CsH,g02 1.21
30 1837 42.75 Dihydropyrocurzerenone CisH g0 0.97
31 1855 43.67 Zederone C5Hg05 0.74
32 1 869 44.39 2 -Hydroxy-5-( 3-methylbut-2-en-1-yl ) 4-( prop-1-en-2-yl) cyclohepta-2 ,4, Cy5H 302 2.16

6-trien-1-one
33 1 887 45.36 (3aS,58,8S)-3a-Hydroxy-1, 5, 8-trimethyl4, 5, 8, 9-tetrahydronaphtho CsH g0y 3.64

[2,1-b]furan-2,6(3aH ,7H) -dione

34 1973 49. 62 Paraxylene Ca4H3oN,05 1
35 1981 49.99 2-Isopropenyl-2 ,3-dihydrofuro[ 3 ,2-g ] chromen-7-one C4H,04 0.23

K3 BRAEAGERE R LA EE

Tab.3 Types and relative contents of volatile components of colloidal myrrh

No. RI t/min Compound Molecular formula Relative percentage/%
1 1035 6.03 cis-B-Ocimene CioH 6 1.82
2 1 049 6.29 trans-B3-Ocimene CioHyg 42.76
3 1416 18.97 cis-a-Bergamotene CysHoy 1.59
4 1421 19.19 a-Santalene CysHoy 9.41
5 1436 19.95 trans-a-Bergamotene CysHoy 4.22
6 1479 22.19 Germacrene D CysHyy 2.78
7 1503 23.51 a-Bisabolene CysHoy 9.78
8 1509 23.85 B-Bisabolene CisHoy 1.78
9 1519 24. 44 Teresantalol CioH 60 2.73
10 1 649 32.26 4(15),5,10(14)-Germacratrien-1-ol Cy5Hp,0 0.58
11 1 669 33.48 (Z)-Sesquisabinene hydrate C5Hy60 2.45
12 1675 33.83 (E)-5-((1R,3R,65)-2,3-Dimethyltri- C5H»O0 0.8

cyclo[ 2. 2. 1. 02, 6 ] heptan-3-yl ) -2-
methylpent-2-enal
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Tab.4 Results of identification of characteristic peaks of natural

myrrh profiles

Peak No. Compound t/min
Al §-Elemene 15.37
A2 a-Copaene 17. 14
A3 B-Bourbonene 17.48
A4 B-Elemene 18. 81
AS B-Caryophyllene 19. 15
A6 a-Caryophyllene 20. 69
A7 Germacrene D 22.14
A8 Elemol 26.17
A9 Germacrene B 26. 63
A10 Epicurzerenone 29. 66
All Germacrone 34.62
Al12 Hydroxypentanoic acid 37.36
Al3 Isofuranodienone 40.52
Al4 Dihydropyrocurzerenone 42.75

Al5 2 -Hydroxy-5-( 3-methylbut-2-en-1-yl ) 4-( prop-1-en-2-yl) ~ 44.39
cyclohepta-2 ,4 ,6-trien-1-one
Al6 (3aS,5S,8S)-3a-Hydroxy-1,5, 8-trimethyl4,5,8,9-tet-  45. 36
rahydronaphtho[ 2,1-b | furan-2,6 (3aH ,7H ) -dione

RS RPUE LR B AR AR 1 B AR A SR
Tab.5 Results of identification of characteristic peaks of col-

loidal myrrh profiles

Peak No. Compound t/min
Bl cis-B-Ocimene 6.03
B2 trans-B-Ocimene 6.29
B3 cis-a-Bergamotene 18.97
B4 a-Santalene 19.19
B5 trans-a-Bergamotene 19.95
B6 Germacrene D 22.19
B7 a-Bisabolene 23.51
B8 B-Bisabolene 23.85
B9 (Z) -Sesquisabinene hydrate 33.48

B10 (E)-5-((1R,3R,6S)-2,3-Dimethyltricyclo [ 2. 2. 1. 33.83
02,6 ] heptan-3-yl) -2-methylpent-2-enal
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Fig. 4 Comparison of GC-MS characterization profiles of T2

and T15 with the natural myrrh shared pattern map
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Tab. 6 Similarity of shared mode maps of J9 and T2, T15 with

K% T2 TI5 54 B GC-MS 4 4F

their respective GC-MS characterization profiles

No. Sample No. Similarity
1 19 0.993
2 T2 0. 960
3 T15 0. 960
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