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FEAR Samples

A EIERRARNS & R NI P-1 3R /AT (42, P-2 R BURA (02, R-1 3R R T ML, R-2 3R SR T B [ 41

9 Fh IR SR B 04 FUEL; C o AN TR 2H 21 9 Tl IR SR X 5 Bt ) P D o AN TR SRR R 35 1 2 AL ) KM BT . GPRRERA E)Z,

GRF/RF RN, YPFRARBRAT )2, YRFREAIT . * FoRAE0.057KF HAT 3 25 55, FoRAE0.01 K- HA W E 2% 7 ns TR

WA RFEES . DY FZRREMHEMN S, BDZ R AN PG, YLK FR L)) sk, GBY R i Bi , DD R AU, XC 2R 2

TR, A:The heat map and clustering analysis in relative content of amino acids. P-1 represents colored pericarp in green fruit period , P-2 rep-

resents colored pericarp in yellow fruit period, R-1 represents pulp in green fruit period, R-2 represents pulp in yellow fruit period ; B: In differ-

ent periods, the comparison in total relative content of nine amino acids; C:In different tissues, the comparison in total relative content of nine

amino acids; D : K-means analysis on change in content of different amino acids. GP represents colored pericarp in green fruit period, GR repre-

sents pulp in green fruit period, YP represents colored pericarp in yellow fruit period, YR represents pulp in yellow fruit period. * represents

significant difference at 0.05 level; ** represents significant difference at 0.01 level ;ns represents no significant difference; DY represents C. un-

shiu cv. ‘Daoye’ , BDZ represents C. chuana cv. ‘Bendizao’, YLK represents C. limon cv. ‘Eureka’, GBY represents C. grandis cv. ‘Gao-
ban’, DD represents C. aurantium cv. ‘Daidai’, XC represents C. sinensis cv. ‘ Valencia’. The same as follows.

1 6N HEMAMSRINERNSERRRIHE
Fig.1 The accumulation characteristic of amino acids of green fruit and yellow fruit of six Citrus varieties
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Table I Relative content of vitamin E in colored pericarp and pulp at different periods

FEAS Samples a-Tocopherol-R a-Tocopherol-P y-Tocopherol-R y-Tocopherol-P
BDZ-1 54 524.67 £ 15 836.55a 77 224.33 £ 22 356.72a 0.00 9567.67 4+ 3 136.16a
BDZ-2 236 720.67 £ 67 284.12b 460 623.33 £ 199 791.80b 0.00 373 672.33 £ 151 666.89b
DD-1 28 274.67 £ 2 315.24a 14 892.67 + 5 114.03a 0.00 0.00a
DD-2 42 655.00 £ 21 052.50a 761 058.67 = 114 371.10b 0.00 569 369.33 £ 103 310.56b
GBY-1 0.00a 33743.67 4= 14 128.68a 0.00 0.00a
GBY-2 52 737.67 + 9 737.53b 428 137.33 £ 110 596.34b 0.00 324 608.67 + 188 866.22b
DY-1 36 318.67 £ 4 917.68a 189 454.33 4+ 41 911.88a 0.00 75 671.67 & 47 754.87a
DY-2 243 016.67 £ 135515.83b 790 518.33 £ 128 851.29b 0.00 835939.00 £ 48 062.67b
XC-1 38192.00 £ 2 597.16a 73 557.67 £ 16 917.96a 0.00 0.00a
XC-2 128 729.00 £ 146 733.27b 433 099.33 £ 15 346.55b 0.00 285 507.67 + 32 343.27b
YLK-1 58 179.50 =+ 884.50a 86 130.50 £ 1 037.50a 0.00 6 582.00 %= 977.00a
YLK-2 173 230.33 4= 97 735.53b 1029 413.67 4 94 067.81b 0.00 73 567.33 £ 18 520.92b

TE =17 TP, -27 BRI R, P A )R 5 225 BV LUBON R — A Bl 2 A L L4 (P < 0.05) .« Note: “-1"rep-

resents the period of green fruits; “-2” represents the period of yellow fruits; “R” represents pulp; “P” represents colored pericarp. The com-

parison of significant difference was conducted between the same variety at two periods (P<<0.05).
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PC: Ui ; PE : 85 IR BE C B ; PG« BEAR BEH 0 PA B IR AR ; MGDG : 52 ZUBE H I Z 8 ; DGDG : BCE ZLAEH I Z % ; DAG : H
il TAG  Hm =R . RLF RN, R2 BRI, L F2R WA @)Z P2 BRI ()2 . PC: Phosphatidylcho-
line ; PE: Phosphatidylethanolamine ; PG : Pphosphatidylglycerol; PA : Pphosphatidic acid; MGDG : Mono-galactosyl diglyceride; DGDG : Di-
galactosyl diglyceride; DAG: Diglyceride; TAG: Triglycerides. R1: Pulp in green fruit period; R2: Pulp in yellow fruit period; P1: Colored
pericarp in green fruit period; P2: Colored pericarp in yellow fruit period.

2 NEKERMZEMNSEEHBRIRETEPHAEMBLS T
Fig.2 The heat map and cluster analysis of the relative total content of eight types of lipids in developmental citrus
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Fig.3 The PCA analysis on relative content of lipids in developmental citrus
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Analyzing dynamics of amino acid, vitamin E
and lipids during fruit ripening in Citrus

MOU Jiaolin"?, LU Yang®,ZHANG Zhehui*, YE Junli*, DENG Xiuxin®
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Abstract Amino acids, vitamin E and lipids are three classes of metabolites with antioxidant activity.
GC-MS, UPLC, and LLC-MS/MS were used to detect the relative content of three types of metabolites in
the fruits of six Citrus varieties during the ripening process to analyze the dynamic changes of amino acids,
vitamin E, and lipids during the ripening process of citrus fruits and evaluate the antioxidant activity of cit-
rus. The results showed that citrus fruits mainly accumulated serine, proline, and aspartic acid, while thre-
onine was particularly abundant during the green fruit stage of citrus. The total content of nine amino acids
in green pulp of C. chuana ‘Bendizao’ (BDZ) during the green fruit stage was the highest. For vitamin E,
a- tocopherol is the main isomeric form in citrus, which accumulates abundantly in mature colored pericarp.
Additionally, citrus fruits did not accumulate - tocopherol, and y- tocopherol only accumulated in the col-
ored pericarp of citrus. A total of 8 major categories (176 species) of lipids were identified and showed sig-
nificant characteristics of spatiotemporal distribution in citrus fruits, with phosphatidylcholine being the
main form of lipids in citrus. It was found that some amino acids are highly positively correlated with lipids
through correlation analysis of the content of three types of metabolites in citrus fruits. It will have a guiding
significance for the improvement of quality in citrus varieties.

Keywords Citrus; antioxidant activity ; amino acids; vitamin E; lipids; characteristics of accumula-

tion
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