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Rapid Identification of Common Umbelliferae Spices Based on HRM
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[ Abstract | Objective; Desiccative ripe fruits of Foeniculum wvulgare, Cuminum cyminum, Anethum
graveolens, Carum carvi, Cnidium monnieri and Saposhnikovia divaricata were used as the research objects, these
fruits had similar appearance and they are easy to be confused, which will give rise to security risks. To develop a
high resolution melting curve ( HRM ) analysis method in a fast and easy way targeted on the problem of
identification of these medicinal materials. Method: Detection method and melting curve model was established for
identification based on internal transcribed spacer 2 (ITS2) region of the four spices and their common adulterants
of C. monnieri fruit and S. divaricata fruit, there were 23 reference samples. Then the four spices (including 17
market samples) were collected form spice market, and they were identified if the species was compatible with the

label by HRM. Result: The melting curves of the four spices and their adulterants had clear diversity. The two of
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the 17 market samples, N1 and N3, were potentially mislabeled, and their sequencing results showed that both

were Cicuta virosa. Conclusion; HRM technology can realize the visual identification of common Umbelliferae

spices and their adulterants, and it can be used as a powerful supplement of DNA barcoding technology.
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Table 1 Sample information of 4 kinds of spices and 2 kinds of their adulterants
Wb LIFHPLT %4 Bom/ 9 P/
N Foeniculum vulgare 5 XHX01 ~ XHX05 Jbz
2 HQ377215 ,KX674861 GenBank
Bk Cuminum cyminum 7 ZRO1 ~ ZR07 B[ L
2 KT347713 ,HM176655 GenBank
T %1 Anethum graveolens 3 SLLZO1 ~ SLZ03 LT i
2 GQ148794,KM210328 GenBank
BT Carum carvi 2 GLZO1,GLZ02 bt
2 AF077878 ,KF454471 GenBank
R T Cnidium monnieri 3 SCZ01 ~ SCZ03 e, w M
2 KX675029,JF421487 GenBank
B KT Saposhnikovia divaricata 3 FFZ01 ~ FFZ03 BRI
2 KX675121,AB570260 GenBank

R2 BHSREFHERLE

Table 2 Original identification of 23 reference samples

®3 1T HHHHEANERER ITS2 FHEMER

Table 3  Information and ITS2 sequence alignment of 17 market
PGS L RYE LR ILTESS;;T_W %%—/ﬁzmg samples
XHXO01  Foeniculum vulgare F. wulgare 97 RE AR G bR Iis;gﬂ E%‘j{ifﬂfi
XHX02  F. vulgare F. vulgare 92

N1 Anethum graveolens Cicuta virosa 99
XHX03  F. vulgare F. wvulgare 100 2 A, graveolens A, graveolens 100
XHX04 F. vulgare F. vulgare 100 N3 A, graveolens C. virosa 99
XHX05  F. wulgare F. vulgare 94 N4 A. graveolens A. graveolens 100
ZRO1 Cuminum cyminum C. cyminum 100 N5 A, graveolens A, graveolens 100
ZR02 C. cyminum C. cyminum 100 N6 Carum carvi C. carvi 100
ZR03 C. cyminum C. cyminum 100 N7 C. carvi C. carvi 100
ZR04  C. cyminum €. cyminum 100 N8 Foeniculum vulgare F. vulgare 98
ZROS C. cyminum C. cyminum 100 N9 F. vulgare F. vulgare 98
ZRO6  C. cyminum C. cyminum 100 N10 F. wulgare F. vulgare 100
ZRO7  C. cyminum C. cyminum 100 N1l F. wulgare F. vulgare 94
SLZ01 Anethum graveolens A. graveolens 100 N12 Cuminum cyminum C. cyminum 100
SLZ02 A. graveolens A. graveolens 100 N13 C. cyminum C. cyminum 100
SLZ03 A. graveolens A. graveolens 100 N14 C. cyminum C. cyminum 100
GLZ01 Carum carvi C. carvi 100 NI15 C. cyminum C. cyminum 100
GLZ02 C. carvi C. carvi 100 N16 C. cyminum C. cyminum 100
SCZ01 Cnidium monnieri C. monnieri 100 N17 C. cyminum C. cyminum 100
SCZ02 C. monnieri C. monnieri 100
SCZ03 C. monnieri C. monnieri 100 2 HEEHER
FFZ01 Saposhnikovia divaricata S. divaricata 100 2.1 DNA j;iE'EHX H’Xﬁl:'l:ll'l 30 ~50 mg’jjn/\gumril‘}’é
FFZ02 S. divaricata S. divaricata 100 2 mL %‘/D’A‘E@.qq ,%Fﬁ%iﬁ%éﬂé’%ﬁﬁ}%“ﬁ(ﬁ 50 Hz E]/‘J
FFZ03 S. divaricata S. dwaricata 100

B AT 2 min, I RSP Bk DS 20 DNA 2 350
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HM176655 C. cyminum
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Fig.1 Phylogenetic tree of 6 species based on ITS2 sequences
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Fig.2 HRM normalized curve model of 6 species based on ITS2

sequences

.29 .



55 24 55 6 FEXEAFFEHRE Vol. 24, No. 6
2018 4 3 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2018

2.6 HRM FARTE R WAL R B b ) 48 52 1 1]

DA bR 0 it it R R O 2 % R A B0 B GCPs =
90% , FEAHIF 5 PF T X 17 AT SR AR A7 s fige it 2
S3Ar, W 3. [#3A g HRM 9 —Afkiihk . K38 &
LA 2 7R il SLZ02 S B2k, 55 H Al AR A R 0 22 't
SiR B 8 20 g PN A A i A A 22 S Ak il 2k, 3 Rl it
24 A R DA R0 2 S SN AS DA, DT B 5 0 45 ik
DR 7R i) 9 22 01 o 45 SRR NT T N3 REAS B 44 £ i
253X 6 WA ik A A it 2R AR AR AR AR R 25 5
ShRA WoR BB AN, A AR AR A A A
TRt — W 3 HoAY 15 AN REAR A 40 ik v 28 239010 5 /0N
] A IR T R T i 2R R T, 4
WoREHIRE 2

100 A
90

WAL
3

81 8 8 8 8 8 87 8 8 90 91 92 93

50 B

AR RGIRE A
S

81 82 8 8 8 8 87 8 8 90 91 92 93
Tr/Cc

Cnidium monnieri
== Anethum graveolens

== Carum carvi
== Foeniculum vulgare(XHX02)

== Saposhnikovia divaricata = F.vulgare(XHXO05)
== Cuminum cyminum — ZREAR
== F vulgare(XHX03) — MigkREA

A.HRM JH—1fk £k s B. HRM 22 5 4k i £
B3 17 A TinRE A B RS R i 2k 5 AT

Fig.3 Analysis of melting curves about 17 market samples
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