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Construction of GC-MS Fingerprint of Cuminum Cyminum L. Volatile Oil and Principal Component
Analysis and Cluster Analysis

JUMAI Maitusong'>*, JUMAI Guli’aman®, BAKRI Mahinur!, MAITINUER Maiwulanjiang'*(/.State Key
Laboratory Basis of Xinjiang Indigenous Medicinal Plants Resource Utilization, Xinjiang Technical Institute of Physics and
Chemistry, Chinese Academy of Sciences, Urumgqi 830011, China; 2.Chinese Academy of Sciences, Beijing 100039, China;
3.College of Xinjiang Uyghur Medicine, Hotan 848000, China)

ABSTRACT: OBJECTIVE To evaluate the quality of Cuminum Cyminum L. from different producing areas by using GC-MS
fingerprints combining with multivariate statistical methods. METHODS GC-Q-TOF/MS was used to qualitatively and
quantitatively analyze the Cuminum Cyminum L. volatile oil, and the fingerprints of 20 batches of Cuminum Cyminum L. from
different origins were established. The “Chinese medicine chromatographic fingerprint similarity evaluation system
software(2012 edition)” was used to evaluate the similarity, and perform cluster analysis and principal component analysis were
carried out. RESULTS The established fingerprint spectrum identified 33 common peaks. The similarities were all above 0.961,
and the main components were cumaldehyde, y-terpinen-7-al, a-terpinen-7-al, y-terpinene, o-cymene, sabinene, cumic alcohol,
3-p-menth-7-al, etc. The relative content accounts for about 99.7% of the total content. Through cluster analysis, 20 batches of
Cuminum Cyminum L. could be divided into 5 categories, and the cumulative variance contribution rate of 4 principal
components obtained by principal component analysis was 88.946%. The results of principal component analysis showed that the
comprehensive score of sample S20 was high, and the results of principal component analysis and cluster analysis were basically
consistent. CONCLUSION The method has strong characteristics, good precision, repeatability and stability, and can be used
for quality control and evaluation of Cuminum Cyminum L. volatile oil and related products.

KEYWORDS: Cuminum Cyminum L.; essential oil; GC-Q-TOF/MS; fingerprint; cluster analysis; principal component analysis
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Tab. 1 Information of 20 batches of Cuminum Cyminum L.
samples from different origins

B 45 B T i St ] I S 15 1]
S1 HIHR LR 2 20194 6 4 20204E7 A
S2 AHFHELFFEALS 20019456 A 202047 A
S3 BB & 20194E 6 H 202047 A
S4 FH B E R S 201946 H 202047 H
S5 R A A 20194 6 H 202047 H
S6 FIH BT S 20194E 6 H 202047 H
S7 FIH 2 KB S 20194E 6 1 202047 A
S8 FH & E LIRS 201946 H  20204E7 A
S9 I B L EARZERL S 2019456 4 202047 H
S10 MEELEEA2TS 201946 H  20204E 7 A
Si1 FH Rz I BRI E S 20194E 6 H 20204F 7 H
S12 AT 18 L 201946 4 202047 A
S13 AT g F B 201946 A 20204E7 A
S14 B 3 55 5 A 20194E 6 H 202047 A
S15 B 5 5 ] B4R B 20194F 6 A 202047 H
S16 5 R AT ri B 20194F 6 4 202047 A
S17 EF¥ N850 20194E 6 H  20204E7 A
S18 e 20194 6 H 202047 H
S19 I HEHLIKE & 20194E 6 4 202047 A
$20 AH LB RS S 2019456 202047 A

B ML RHMEYI AR T Cuminum cyminum L.
()T AR R S, AR AR BLAF T o B2 B B
2SS PR FE FITARAR 2
2 FES5ER
2.1 ARSI RIET b

SMETE S O35 H R Agilent HP-5 4045 (4
TEFE(30 mx320 pm, 0.25 pm); PERE TR . 250 °C;
I A E < 280 °C ; AEFHEFEFT : B LR TRIETE 60 °C
{34FF 5 min, L) 2 °C-min~ ' FHE2] 80 °C, LA 1 °C-min™!
TH2 100 °CA£4F 2 min, F L) 20 °C-min~! J} % 260 °C
PR4F 3 min; AN @ AI2077(99.999%) 5 Tk :
0.8 mL-min~!; #EFEIE: 0.5 ul; 4k 30 ¢ 1,

Bt stk T HEGENDE TH; BTiERE
70eV; BTURIRAE . 230 °C; HELEE: 280 °C;
PUEATILEE 150 °C; BiAHiiE Fl m/z(30~500)4
i, WHRIER (2 min); JEB177E 260 °CIREE
5 min; P SCH AR

FETERE B3 HT: FIH NIST14.L brife i & 4
Hahk % . @ N TR 557 8 T IE e 4544 iF —
HMAEITEE G IR BB XS T C~Cao IEFBENR)
S SCHRAE FE X S i, XA A R T E o

PREFRBOTE AT
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Fig. 1 Schematic diagram of the yield of 20 batches of
Cuminum Cyminum L. volatile oil
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Fig. 2 GC-MS fingerprints of 20 batches of Cuminum Cyminum L. volatile oil
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Fig. 3 Common mode of GC-MS standard fingerprint of
Cuminum Cyminum L. volatile oil
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Tab. 2 Main characteristic components in 20 batches of
Cuminum Cyminum L. volatile oil

AR

Ao SCHRR

WS e e &W 4 FR e R AT
1 4,055  a-Thujene 921 922 0.185
2 4221  a-Pinene 927 929 0331
3 5.404  B-Pinene 967 968  0.412
4 5493 2k 970 970  4.854
5 6.065  B-Myrcene 989 991 0361
6 6.507  a-Phellandrene 1003 1003 0.082
7 6.729  3-Carene 1007 1006  0.023
8 7.004  o-Terpinene 1013 1015 0.080
9 7351  o-ApfbkE 1020 1022  5.323
10 7.505  B-Phellandrene 1024 1026 0.193
11 7.587  Eucalyptol 1025 1027 0.059
12 8.922  y-FATME 1054 1053  7.188
13 9.295  cis-Sabinenhydrate 1061 1060 0.041
14 10.344  Terpinolen 1084 1082 0.031
15 10.837  4-Thujanol 1094 1090  0.076
16  11.113  trans-2-Menthenol 1100 1112 0.020
17 12.08  cis-2-p-Menthen-1-ol 1116 1119  0.037
18 12916  Sabinol 1130 1131  0.041
19 13.095  trans-2-Pinanol 1133 133 0.023
20 14.7 cis-Chrysanthenol 1162 1163 0.058
21 15222  Isothujol 1169 1168  0.156
22 16.12 a-Terpineol 1185 1187 0.071
23 16.288  3-p-dk-7-HE 1188 1189 1.328
24 19455 MiER 1232 1236 30.714
25 2178  Phellandral 1262 1255  0.078
26 22.65 o -FA T MR -7 1274 1281 18.950
27 23.457 vy -ANIMAE-T-EE 1284 288  26.498
28 23.572  AhNEEE 1286 1289  1.698
29 24966 Carvacrol 1303 1301 0.032
30  26.714 p-Mentha-1,4-dien-7-0l 1322 1326  0.495
31 27.102  2-Caren-10-al 1327 - 0.111
32 38511 p-Eudesmene 1481 1482  0.113
33 40.822  Carotol 1590 1592  0.037
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Fig. 4 Cluster analysis dendrogram of 20 batches of
Cuminum Cyminum L. seed fingerprints
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Tab. 3  FEigenvalue and variance contribution rate of

principal components

i WIRFFAE(E FRIATF 7 TiEH AT 7 Al

5ot TER RRV gy FEE BB FEA BB
Sk % st % S %

1 11.209 33.968 33.968 11.209 33.968 33.968 10.027 30.384 30.384
5.680 17.211 51.179 5.680 17.211 51.179 4.354 13.195 43.580
4271 12,942 64.121 4.271 12.942 64.121 3.595 10.895 54.474
3.310 10.030 74.152 3.310 10.030 74.152 3.474 10.528 65.002
2234 6.770 80.922 2.234 6.770 80.922 3.459 10.482 75.484
1.601 4.850 85.772 1.601 4.850 85.772 2.643 8.008 83.491
1.048 3.175 88.946 1.048 3.175 88.946 1.800 5.455 88.946
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plot

3 g

AR SEHG 3z P E 25 80 2015 4R i A3 & R
BB, BT 20 HEACRFIF RO K. R
GC-MS 7 T AR E K e 80 5 AR (a3
W P HRVBSCRR L S DA R A e i RN S AR
PEATHEE, W T BEiT M SE 5 &0k, amad Ay
TEEE . Rett . EREEREEL, 4R EH
FEARAAE G A AR X O B B[R] RSD ¥4< 1.78%, AHXT
T AL RSD 27<2.79% , 45 4L /m ARy AL A 2
L Rt EENRNRI, fFAIESEIEER,
i FZ T A0 2 B POOR A% & Tl GC-MS F8 8U R 5
WnIEE, HWIPN AR R ER M EE S A
WFFE G ST AR TR SR i 33 A Fe 80, 20
HAESAIRIEE R 0.961~0.995, FMIEE K, K
5 e 2 b R) 32 AR 2E R Ay Ay — B,
GC-Q-TOF/MS 43 B X ik 26 445 W i 17 25 & P45
N, EE R ERAE L SCERARAF IS

BN R B 20 HARESTTRA 5
%, PR ERS I RA T 33 MMEIRE 7
ST ZEA bR, H BT TTRbR A 88.946%, £
BLA AT B, AR o B AR [E) P= H 2 7]) 25
AR, X RESRAN ] M AOSR A B | R A%
F25, WargeR 8. Ko, RIS T2
SIRE . B2, ANFEF=HAOREE S AR 5
FE ARG A5, (Hapgigm g 25, £
B2 O L, S SRR, I S
fEoU SRR R, SEHME R, ARSE IS A AR
JE SRR, BIREAE AN BRI B o IR
B AT E R, D T ARy, P T
MR S E . PR RS, AR 1 5 bR
TF 5 B ot 4 il S AL B Ll

o E AR 22 2022 4F 2 A4 39 4545 3 )

REFERENCES

(1]

(2]

B3]

(4]

(3]

(el

(7]

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

ST BEBE hEERARERER RS TEE
AR ERES)M]. i RERERER R,
2005:210-211.

KANG N, YUAN R, HUANG L, et al. Atypical
nitrogen-containing flavonoid in the fruits of Cumin
(Cuminum cyminum L.) with anti-inflammatory activity[J]. J
Agric Food Chem, 2019, 67(30): 8339-8347.

SOWBHAGYA H B.
nutraceutical functions of cumin(Cuminum cyminum L): An
overview[J]. Crit Rev Food Sci Nutr, 2013, 53(1): 1-10.
ERPEHGERR (PHEAR) &, PR HEHE/R
M) R BIERREOR T IR, 2005

MIAH P, RAHMAN M M, RAHMAN M,
Supplementation of cumin seed powder prevents oxidative
stress, hyperlipidemia and non-alcoholic fatty liver in high fat
diet fed rats[J]. Biomed Pharmacother, 2021, 141:
111908-111908.

MOGHADDAM M, MIRANB S, GHASEMI PIRBALOUTI
A, et al. Variation in essential oil composition and antioxidant
activity of cumin (Cuminum cyminum L.) fruits during stages
of maturity[J]. Ind Crops Prod, 2015(70): 163-169.
BOURGOU S, PICHETTE A, MARZOUK B,
Bioactivities of black cumin essential oil and its main terpenes
from Tunisia[J]. S Afr N J Bot, 2010, 76(2): 210-216.

AQIL F, JEYABALAN J, RMUNAGALA, et al. Cumin
prevents 17B-estradiol-associated breast cancer in ACI rats[J].
Int J Mol Sci, 2021, 22(12): 6194. Doi: 10.3390/ijms22126194.
TOMY M J, DILEEP K V, PRASANTH S, et al
Cuminaldehyde as a lipoxygenase inhibitor: /n vitro and in
silico validation[J]. Appl Biochem Biotechnol, 2014, 174(1):
388-397.

ELSON C E. Suppression of mevalonate pathway activities by
dietary isoprenoids:
cardiovascular disease[J].
1666S-1672S.
PETRETTO G L, FANCELLO F, BAKHY, et al. Chemical
composition and antimicrobial activity of essential oils from
Cuminum cyminum L. collected in different areas of
Morocco[J]. Food Biosci, 2018(22): 50-58.

HOU K, CHENG Y L. Preservation of chilled pork coated
with cumin essential oil[J]. Sci Technol Food Ind(£ Tk
), 2013, 34(15): 339-341, 365.

T ERE b T EAE Y SR EE R L. P EEYEM]. e
Fhaf AL, 2006.

NIRMALA M J, DURAI L, RAO K A, et al. Ultrasonic
nanoemulsification of Cuminum cyminum essential oil and its

Chemistry, technology, and

et al.

et al

cancer and
125(6  Suppl):

roles in
1995,

Protective
J Nutr,

applications in medicine[J]. Inter J Nanomed, 2020(15):
795-807.
FER . SR SRS ST i e SR ). R RIS 0
fi, 2016(3): 112.
CHU Y B, SU X Q, ZHOU X Q, et al. Comprehensive
evaluation of Yiqi Fumai Injection quality by
UPLC-Q-TOF-MS® fingerprint and chemical pattern
recognition[J]. Chin Tradit Herb Drugs(*1'#%2%), 2018, 49(10):
2410-24109.
SOLTANBEIGI A, DIRAMAN H, HASSANPOURAGHDAM
M B. Chemical components of volatile oil and fatty acids of wild
Bunium persicum (Boiss.) B. Fedtsch. and cultivated Cuminum
cyminum L. populations[J]. Acta Agri Slov, 2021, 117(2):1. Doi:
10.14720/aas.2021.117.2.1335.

kR H B 2020-12-24

(BT TLAH)

Chin J Mod Appl Pharm, 2022 February, Vol.39 No.3 -375-



