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Comprehensive Analysis of Primary & Secondary Metabolites in Citrus Using an Automated Method

Changeover UHPLC System and LC/MS/MS [LCMS-8050]
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The Breed Trees of Tested Citrus Fruits
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LC/MS/MS Analysis
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Column

A: Discovery HS F5-3 (2.1 x 150 mm, 3 um)
B: Inertsil ODS-4 (2.1 x 50 mm, 2 um)
C: Asahipak NH2P-50 2D (2.0 x 150 mm, 5 pym)

1: Acetonitrile
2: Acetonitrile / 2-propanol = 2/1
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Table 1 D%t

Analytical Conditions

Instrument UHPLC Nexera system (Shimadzu)
Organic acids Carotenoids Sugars
Target Compounds Amino acids
Flavonoids
A: Discovery HS F5-3 B: Inertsil ODS-4 C: Asahipak NH2P-50 2D
Column (150 mm L. x 2.1 mm I.D., 3 ym) (50 mm L. x 2.1 mm I.D., 2 ym) (150 mm L. x 2.0 mm I.D., 5 ym)
Sigma-aldrich GL-science Shodex
Column Oven Temp. 40 °C
HPLC c
Mobile Phase A 2: 0.1 % Formic acid-Water 1: Water 1: Water
Mobile Phase B 1: Acetonitrile 2: Acetonitrile / 2-Propanol = 2/1 1: Acetonitrile
Flow Rate 0.25 mU/min 0.4 mL/min 0.4 mL/min
) 0 %B (0-2 min.) = 95 % (10-13 min.) | 60 %B (0 min.) = 100 % (5-8 min.) 65 %B (0-8 min.) = 30 % (8-11 min.)
Time Program — 0 % (13.01-16 min.) — 60 % (8.01-10 min.) — 65 % (11.01-15 min.)
Measurement Time 16 min 10 min 15 min
Total Run Time 41 min
Injection Volume 2L
Instrument LCMS-8050
MS lonization ESI (+/-)
Mode MRM
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Standards of Primary & Secondary Metabolites
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(X100000 Calibration Range of Tested Compounds

254 Conditions 1 Tangeretin
‘ | { — organic acid Amino acids Range Organic acids Range
201 ‘ — amino acid - - -

] ‘ o Elavonoid Cystine 1-100 | Tartaric acid 50-10000
15 ‘ N°b"e"f”\ Aspartic acid 5-100 | 2-Ketoglutaric acid 10-1000
1.0 K#mpherol‘ ‘ A Asparagine 5-100 | Isocitric acid 50-10000
05] ercetin I Serine 5-100 | Malic acid 10-5000

i in/| 4 ) ;\‘ L 4-Hydroxyproline 1-100 | Lactic acid 50-10000
0-0(;0 I o P S A — T Glycine 5-100 | Citric acid 50-10000

(% 1,000,000 i ' ‘ : mn Lysine 1-100 | Pyroglutamic acid 10-10000
1507 Conditions 2 Cysteine 50-100 | Succinic acid 10-1000
1.259 Canthaxanthi B-carotene Threonine 5-100 | Fumaric acid 500-1000

i anthaxanthin

1003 Fucoxanthin o Lycopene Glutamic acid 1-100 | Maleic acid 50-10000
0751 Ik : —J Alanine 5-100
050 " Lutein 72( 7\ [ B-cryptxanthin Proline 1-100
’ Violaxanthin - Ornitine 5-1000
0257 7 Zeaxanthin E— B Glutamine 5-100
000 ) Histidine 5-100
00 1’000’10.(())0) 20 30 40 50 60 7.0 80 90 min Arginine 5100
Conditions 3 GABA 5-100
1254 Glucose Valine 1-100
1.009 Mannose Methionine 5-100

] Tyrosine 5-100

075 |
Rhamnose ““ Fructose Isoleucine 5-100
053 Il .. Maltose, Lactose Leucine 10-100
0259 —VULUC,@%/’ Phenylalanine 1-100
e e ; — Tryptophan 5-500
25 50 75 100 125 min
Sugars Range
. _ N Rhamnose 50-1000
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Comparison between Fruit and Peel
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Result of PCA in Both Fruit and Peel Samples (SIMCA-P)
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Comparison of Sugars (Fruit and Peel) Comparison between Cultivars (Fruit)
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Comparison of Amount of Carotenoids between 7 Citrus
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