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Differential analysis of volatile components in different parts of Bauhinia blakeana
by using widely-targeted matabolomics
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Abstract ; Bauhinia blakeana Dunn. has both ornamental and medicinal value. In order to further explore the volatile metabo-
lites in different parts of B. blakeana ,gas chromatography-mass spectrometry ( GC-MS) was used to identify and analyze the
differences of metabolites between leaves and flowers. The results showed that a total of 840 volatile metabolites were identi-
fied in leaves and flowers,which were divided into 16 compounds,such as terpenoids, esters, heterocyclic compounds and so
on. Differential metabolites were significantly enriched in sesquiterpene and triterpene biosynthesis pathways. The results of
principal component analysis showed that there were differences in volatile metabolites between different parts of B. blakeana.
The results of cluster heat map showed that the enrichment of most metabolites in flowers was relatively high. There were 90
kinds of metabolites with significant differences in different parts. In the leaves of B. blakeana ,the higher contents of metabo-
lite types were ketones and aldehydes, while there were terpenoids and esters in the flowers. In this study,the metabolite types

in different parts of B. blakeana were comprehensively analyzed and identified , which provided a theoretical basis for the fur-
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ther exploration and utilization of the various of volatile components in B. blakeana.
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Table 1  Classification of metabolites in B. blakeana
FhJE Class ¥4 Number 5 Lt Proportion( % )

52 Terpenoids 208 24.76
fi& Esters 137 16.31
FeH LAY Heterocyclic compounds 133 15.83
1424 Hydrocarbons 66 7.86
fii] Ketones 62 7.38
{2 Alcohols 56 6.67
@ Aldehydes 45 5.36
F54% Aromatics 43 5.12
[ Phenols 31 3.69
fi£ Acids 24 2.86
i Amins 12 1.43
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HAth Others 3 0.36
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Table 2 Metabolite content in different parts
Loy IS
Leaf Flower

LS —— =

Class o FEXT R oy X R
Compound Relative Compound Relative

content (% )

content (% )

fili] Ketones

i
Aldehydes

i
Alcohols

UES
Terpenoids

Hig

Esters

4-C 4% -3-ff] 4-Hexen-3-one

2,2, 3-= HEHR TR

2,2 ,3-Trimethyleyclobutanone

43 - [N -2 -
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3,5-3F R
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2k Y
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tyrate

a-ZE s a-Curcumene

LT Perillen
H 8% 55 1% Tsopentyl formate

(E)2-F 362 THo A P S Benzyl tiglate
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%23 2 ( Continued Tab. 2)
e e
. Leaf Flower
LS = =
Class o AR & T ey AFX 5
C o d Relative C o d Relative
ompoun content (% ) ompoun content (% )
1= B 7 =3
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Fig. 3  The relative content of the same metabolites in different parts
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Table 3 Differential expression of metabolites in different parts

Bt M H vs £2% Leaf vs flower
Type AL Total I3 Up 7 Down
52 Terpenoids 132 4 128
ZMEE ) Heterocyclic compounds 73 6 67
fig Esters 56 11 45
i Alcohols 27 6 21
il Ketones 26 4 22
% Aldehydes 23 6 17
}%2& Hydrocarbons 21 2 19
F574% Aromatics 13 2 11
fix Acids 12 2 10
fi5 Phenols 12 2 10
% Amines 6 2 4
EHALEY Sulfur compounds 5 0 5
fi¥ Ethers 2 1 1
EAAEY Nitrogen compounds 2 0 2
X {84 Halogenated hydrocarbons 1 1 0
HAth Others 0 0 0
3t Total 411 49 362
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Fig. 4 Significant difference in metabolite volcano map
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x4 EFEHE 20 PRIEEY
Table 4 The metabolites of the top 20 fold change

yA . R )K‘?j!
5 o ol e R
Molecular . log, (FC) Type of
No. Compound Class
formula change
1 4-T 4 FE A HEEE 4-Methoxycinnamaldehyde CoH;00, % Aldehyde 8.65 T
JURAY A ;
2 2-HH AR 3 -3 - H LML R 2-Methoxy-3-methylpyrazine Ce¢HgN,O *ﬂ#ﬂ: A #) Hetero -8.65 i
cyclic compound
3 I W\Z5EE Ledol CisHyO 52 Terpenoid -8.68 i
JUFRAY O o-
4 7(1H) -WEEER 7(1H) -Pteridinone CHN,0  ASHAEE I Hetero 8.71 TR
cyclic compound
5 23V g L T 2-Ethyl4-(2,2,3-trimethylcyclopent-3 - €, H,,0 8 Alcohol 8.76 T
en-yl) -but-2-en-1-ol
6 a-f1 77}l Caryophyllenolexcloveleafoil CisHyO 2% Terpenoid -8.78 T
INE-1,2,3a,6-P0 -2 %[ o] -3 (3aH) - Cyclo-
7 penta[ c ] pentalen-3 (3aH) -one, octahydro-1,2 ,3a,6-tetra- C5H,, 0 fil] Ketone -8.78 T
methyl-
(2E,4S,7TE)4-5 N -1, 7-— B FLFR 582, 7-— Js B
8 (2E,4S,7E) 4-Isopropyl-1 ,7-dimethylcyclodeca-2 , 7-dien- CysHys O fi# Alcohol -8.79 T
ol
(1S,4aR,7R) -1 ,4a- — HIEL-7- (N4 5E)-1,2,3,4 44,5,
9 6,7-/)\EZE(1S,4aR,7R) -1 ,4a-Dimethyl-7-( prop-1-en-2- CisHyy HiZ& Terpenoid -8.92 T
yl)-1,2,3,4,4a,5,6,7-octahydronaphthalene
1-HJE4-(1-H 3T 258 ) -1 O B 2 TR TR .
C;, Hy O % Este 8. i
10 1-Methyl-4-( 1-methylethylidene ) -cyclohexano acetate 12772072 Pt Ester 8.97 A
11 ZBRFA TS Terpinyl acetate C,Hyy 0, fig Ester -8.97 T
12 5,8-" 2.3+ % Dodecane,5 ,8-diethyl- CieHay 152 Hydrocarbon 8.97 T
13 1-(3-#7K3L) -2 1l 3'-Hydroxyacetophenone CgHg O, B Ketone 9.18 T
1-(4-FHEZREL) -1- 75 ! .
C,,H;sO K S
14 1-4'-Methylvalerophenone 10 FH Ketone 9-51 T
15 T4 (-)-B-Longipinene CisHyy 52 Terpenoid 9.82 T
(1R,3aR,4aR,8aR)-1,4,4,6-PUH Jt-1,2,3,3a,4,4a,
7.8- NAHK[1,4] 5T [1,2] % (1R,3aR,4aR,8aR)- , . .
’ b ’ 9 ’ ’ C H K - i
16 1,4,4,6-Tetramethyl-1,2,3,3a,4,4a,7,8-octahydrocyclo- 15772 % Terpenoid 10.07 A
penta[ 1,4 Jeyclobuta[ 1,2 ]benzene
17 (+)T-FA5E4 (+)-T-epi-Sesquithujene CisHyy 52 Terpenoid -10.07 T
18 A-FAARME ( +)-a-Funebrene CisHyy 2% Terpenoid -10.07 T
(1R 3aS ,4aS ,8a5)-1.4 4 6-PUFf 3-1.2 .3 3a.4 4a.7,
8- NEHK[1,4]1T[1,2]5E(1R,3aS,4aS,8aS)-1,4 . N . N
’ ’ ’ ’ ’ bl ’ L H 7% _ jp:
19 4 ,6-Tetramethyl-1,2,3 ,3a,4 ,4a,7, 8-octahydrocyclopenta 157024 #i2% Terpenoid 10.07 A
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Sesquiterpenoid and triterpenoid biosynthesis - (@)
2-Oxocarboxylic acid metabolism
Biosynthesis of amino acids - P_Whlw(m
Biosynthesis of cofactors - | B
C5-Branched dibasic acid metabolism 0.75
Fatty acid biosynthesis - 0.50
Glycine, serine and threonine metabolism "
Lipoic acid metabolism < . e
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ABC transporters
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Carbon fixation in photosynthetic organisms - . 6
Carbon metabolism - . 7
Citrate cycle (TCA cycle) 4
D-Amino acid metabolism <
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Rich Factor
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Fig.5 KEGG enrichment of differential metabolites
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Table 5  Differential metabolites enriched in sesquiterpene and triterpene biosynthetic pathways
= o )& Abundance
No. Compound M Leaf 2% Flower
1 K H-H5 Longifolene 11 966.44 1192 731.80
2 S-FL K 6-Cadinene 24 111.53 2 037 616. 64
3 a-1EWR % a-Farnesene 1992.99 67 742.42
4 FALFE 4% B Germacrene B 60 481.65 22 183 065.98
5 AATTH Caryophyllene 7517.06 575 303.00
3,7, 11-=H 31,6 ,10-+ —f = H5-3-f5
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