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IDENTIFICATION OF BIOMARKERS AND CHEMICAL DESCRIPTORS OF TASTE AND AROMA IN NATIVE PERUVIAN CHILI PEPPERS THROUGH A
METABOLOMIC APPROACH
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ABSTRACT
Tabla 1. Main metabolites biomarkers for the discrimination between Varieties and Species of Capsicum

The genus Capsicum involve 30 species, including 5 that have been domesticated: Capsicum annuum, C. chinense, C. frutescens, C. : Accurate | Molecular Family : w Total
baccatum and C. pubescens. Although the genus Capsicum has been studied from a taxonomic point of view, there are still some SPecies mass formula compound Slomarkers roundin: Score
problems related to the taxonomic delimitation of the genus and its species. C. annuum, C. chinense and C. frutescens form a taxonomic C.baccatum | 418.17802 | C26H2605 Qi\ﬁobns%ﬁjéztfe Macatlavone I; S=beoxy, 4-Me | DINP, Solanaceae 7 4392
complex whose discrimination between species and varieties is still difficult to carry out. The flavor and aroma are attractive attributes of _
importance to the consumers of chili peppers, the knowledge of their attributes will allow the improvement of the quality. In the present C chinense  |279.18344 | C16H25N03 | YCOPOIUM | serratezomine A DNP, Solanaceae | 7,4193
work we report the metabolomic study of 5 varieties of Peruvian native peppers: "Ayucllo” and "Red Tomatito" (C. baccatum); "Miscucho" 364.22497 Monocarbocyclic | 2-Hydroxy-12-0x0-10,15- T
and "Dulce rojo" (C. chinense) and "Charapita amarillo" (C. frutescens). The agronomic research was carried out in three localities of SUULEEEEE SALIRBACE Eﬁiﬂg‘ies 2l 22{;"'9”0'0 sEeh ARG, e T 1ol
Peru: Chiclayo, Chincha and Huaral. Two datasets were obtained by two analytical platforms (GCMS, UHPLC-HRMS) along a sensory variety Accurate | Molecular Family Biomarkers cound in: Total
dataset. The sensory analysis was carried out by a trained tasting panel constituted by 9 tasters using ten descriptors of flavor and Mass formula compound SHEIFE T R — 72;329
aroma. The acquisition of non targeted metabolomic data by GCMS was carried out by solid phase microextraction (SPME) and Ayucllo 432.2148 | C2aH3207 ;fgpsg;‘lgfds 3,7,11,15(17)-cembratetraen- | |
ionization by electronic impact (El). UHPLC-HRMS was performed in two ionization modes (ESI (+) and (-)) on reversed phase column. Senzonyrancids 2?7’.2{)?#3;;01)(3’.12‘;%(:
The multivariate analysis by Principal components (PCA) clustered samples according to their species for both GC and LC-MS o - 6,7- | benzopyran-2-one;  7-O-[4-O-
approaches. Discriminimt anzllysis b)f) OPLS—DpA (Ortho(gona? projection to Iatgnt structure—dgilscriminant a?nalysis) highlighted characteristic TOMEHG OIS ] 55410585 | =LHEO | pioxygenated (ZI'Hyd%XVe”.‘g')‘b'D' 7| one, solanaceae | 7.2064
biomarkers of each species. A Multiple Factorial Analysis (MFA) was used to filter the most well-modeled sensory descriptors in B g,l(JS,C;)-E)I};irr?;grsolxj-]z-methyl-4H-
consensus with the perceptions of the panelists and to correlate the tendenmes_ between fl_av_or and aroma descrlptors linked to th_e three Viscucho = eSS [e— i;ﬁs:jz?‘f"c’)yj[zf_‘f_"one’ o-Me e
species. To correlate the GCMS, UHPLC-HRMS, and sensory datasets a Multi-Block Holistic Integration Analysis was set up using the rhamnopyranosyl-(1-6)-B-D-
DIABLO approach. Our results displayed the common or correlated information among the three datasets, optimally identifying key omic — SLEORYEIES T
variables, which explained and classified reliably subgroups or phenotypes of interest. The validation of the model was carried out Dulce rojo 394.14751 | C16H26011 mmerpenoi 4 | Scutelloside; 6-Me ether DNP, Capsicum 7,3374

through cross-validation (p-value = 0.001), using the Mahalanobis distance classification criterion.

EXPERIMENTAL PROCEDURE MULTIPLE FACTORIAL ANALYSIS-AFM
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The samples of Capsicum were provided by the National Institute of Agrarian Innovation (INIA) from its 2 experimental stations located in 2/ ra_ i TO%%; rc':Chh
Chiclayo and Huaral and by the AgroExport Topara company in Chincha Peru. They cultivated 5 accessions of peppers, their common '\\ Miscu_H —=-iscy_Ch
names are: Ayucllo, Miscucho, Red Tomatito, Charapita and Red Sweet (Figures 1-5). | "~ 1 | S Chara é:h‘ i S e M.scu*ch
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Fresh chilli samples were frozen at -19 °C and then dried by lyophilization at a pressure of 0.5 mbar and a temperature of -40 °C for 2 days. Comp 12 Correlation cut-off MULTIBLOCK ANALYSIS

The lyophilization yield was approximately 10%. Finally, the samples were ground to a fine powder (Figure 6). | r=0.8
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Figure 6. Lyophilized and ground samples of Capsicum F1 I |’ ‘ i '| filL i ¢ nonvolatile
MATERIALS AND METHODS E% | |1 ‘...3! |t | i '|1' || = .h\ |
I | | I 11l |
Ultra high efficiency liquid chromatograph (UHPLC) coupled to high resolution mass spectrometer (HRMS) with Orbitrap LTQ-XL EDT '1 — J ' J | I !\-: |l
r
analyzer and UV, PDA and CAD detector of the Thermo brand with resolution 60,000 to 400m / z and electrospray ionization (ESI) modes (+) —”' 1“ | h m | i __M ’ ”” |
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Figure 9. Heatmap of Correlations
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structural confirmation Validation: Target metabolomic- Apple Hexyl butyrate NA apple FlavorDB | -0.329 .
Biomarker selection M sallaan, Gk ’ QltJanti{ication focused on biomarkers of Odor Citric 6-Octen-1-ol, 3,7 NA citrus FlavorDB | 0.39 o
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Figure 7. Metabolic workflow for the identification of biomarkers Tomato Benzoic acid Garden tomato | NA FOODDB |-0.731
MULTIVARIATE ANALYSIS (MVA) FlavorDB: http://foodb.ca/ Figure 10. Criterion of inter-block correlations
MVA FOR SPECIES FOODDB: http://cosylab.iiitd.edu.in/flavordb/search
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4 oac 4 o "] L 0° The metabolomic approach is a tool that has allowed us to make the chemical differentiation between varieties and species. It has been
.| OPLS-DA Sl ok UOP'—S'DA S-plot = ** Ry possible to identify the biomarkers that allow differentiation between varieties ayucllo and red tomato (C. baccatum), as well as between
50 » Sz - _ g 7 Miscucho and red sweet (C. chinense).
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61 IS S _ '] The multiblock analysis is a multivariate tool that has allowed us to correlate the GCMS, UHPLC and sensory data tables and find the
s 0 5 o0 s w0 T e o4 03 02 o1 o o1 o2 03 chemical descriptors of the flavor and aroma of the 5 varieties of Peruvian chili peppers.
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Ayuc = ayucllo
Chara= charapita
dr= Dulce rojo

Miscu = Miscucho
Tomat= Tomatito rojo



