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Abstract: Objective The differential metabolites of Sangshen( Mori Fructus) with different maturities were studied to provide
reference for the determination of Sangshen( Mori Fructus) harvest time. Methods Based on the metabolomics method ,the chan-
ges of chemical components in Sangshen(Mori Fructus) with different maturities were explored. The data of secondary metabo-
lites in mulberry fruits was collected by ultra — high performance liquid chromatography — quadrupole/exactive Orbitrap mass
spectrometry (UPLC - Q — Exactive Orbitrap MS). Multivariate statistical analysis methods such as principal component analysis
(PCA) and partial least squares discriminant analysis( PLS — DA) were used to explore the differences in metabolic components
of Sangshen( Mori Fructus) with different maturities. Results There were significant differences in the metabolites of Sangshen
(Mori Fructus) with different maturities. A total of 176 compounds in 11 categories were screened. Flavonoids and organic acids
accounted for 23.30% and 21.02% ,respectively. The contents of most screened flavonoids and organic acid differential metabo-
lites increased with the increase of maturity,and the flavonoids and organic acid metabolites of Sangshen( Mori Fructus) of differ-
ent germplasms were different. The contents of extract, total flavonoids, total polyphenols and rutin in the mature stage were higher

than those in the immature stage. The antioxidant activity in the mature stage was stronger than that in the immature stage. The
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content of chlorogenic acid in the immature stage was higher than that in the mature stage,and the inhibitory effect on o — glucosi-

dase was also stronger than that in the mature stage. Conclusion There are obvious differences in the metabolites of Sangshen

(Mori Fructus) with different maturities. The contents of chemical components in Sangshen( Mori Fructus) are related to differ-

ent maturities. Based on the antioxidant effect, it is better to harvest when Sangshen ( Mori Fructus) is dark purple ( mature).

Based on the hypoglycemic effect,it is better to harvest when the Sangshen(Mori Fructus) becomes red ( immature ) , which pro-

vides a basis for the quality control of Sangshen(Mori Fructus) and the determination of harvesting time.

Keywords : Sangshen ( Mori Fructus ) ;metabolize ;ultra — high performance liquid chromatography — quadrupole/exactive Or-

bitrap mass spectrometry ( UPLC — Q — Exactive Orbitrap MS) ; maturity ; quality analysis
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15,7 - RIS 5452037446 81587117.49 359562053  S170237.843  5987128.447 3223444792  1.80 1178  3.55 uwp
12 FIEZR 6316 605.209 36 064 084. 81 7655314.994 20939320.7  92879083.76  31715659.21 1.2 031 -L.71 down #fil
13 KEFE-3,5-FH 567986383 3239687089 3279039241 104770659.6  38465378.88 67358 917.11 150 6.24 260 wp W
i
14 S-HEHE-3-MBRZm 120633 441 120710414.4 101205680  20727446.64 16486 378.84 14 897 323.54 144 6.8 276 w AR
15 2-MiphE -3 - JEmEmy - 3146214842 661 1648711 608322369.7 18492654.54  82812102.51 89120 912.93 158 1061  3.29 wp  AHER
4- Rl
16 DL-Bi¥m 967731 643.1 208 125901.8 466487 010.7 4096902469 2085586 850 3 359 555722 L4 016 -275 down AHLER
17 AR 7729155273 27156000.78 2630887751 178094 109.9 89418 151.94 117 816 284.6 110 032 -1.70 down FHHLER
18 FFiER 13967471753 11496153386 14882614 668 21 133 134627 23204 906 863 23 031 034 027 110 408 1.8 w HiE
19 Pzl 56841299.6  35853009.23  76585055.13 41751300.36  41355310.75 44336 340.71 L70 1427 383 wp  AHER
20 FRE#® (49224 543.8 068430 645.9 1278262404 6133444587 55111 712.66 46130 912.99 L73 18.62 411 wp  AHER
21 AR 492418 615.8 5355451045 72743 298.591 600 176 966 6512209253 953740 063.7 147016 -3.01  down FHLER
2 2-HTE 3092298384 4304481340 3680985507  358892494.6 359061 174.1 316611 268.5 159 1074 341 wp  AHER
23 il 147894357.6  170602602.7 150078 660.8 39274 112.01 ~ 27878835.26 31 143 593.27 129 490 227 wp AHER
%4 IR 111586405.5  190608306.2 1661012015 5218 111.68  7029206.253 7712627707  1.86 23.35 4.5 wp  AHlER
25 N-HHSER 101762159.4 3541255418 35833 011.84 272136214.6 197231 674.6 289 718 513.5 127023 -230  down FHLER
L 73 139205085.3  189125045.8  166195737.3 41 187180.48  44335990.33 49 866 281.74 L13 366 1.86 w  AHlER
2 R 787827 150.8 1726 223 643 1662979355  122831966.2 114 164587.1 108 505 014.5 L6l 1229 351 wp  AHER
B L-A%M% 116875938.3 86284 742.92  90626249.14 5113684626 248 043 864.4 262295 472.8 100 031 -1.73 down FHHLER
29 N-SUREE AR 9112677398 144 003 304. 1 83686 132.95 20944 593.53  34826399.82 40413 716.05 L1235 L4 w  HiR
30 L-ARER 1205855729 1342011 637 951061 162.7 378369297.9  605149259.5 382 820 854.2 LOI 265 139 wp  AHlER
3 4- IR 70901 484.76  89479618.96  73129736.4 29530090.89  24996375.82 27679 935.22 105 2.87 150 wp  AHIER
VRN 1] 192100079.8  483212943.3 342023 074.4 8161036577  85483558.96 91 733 211.19 116 391 1.8 w  HhlE
B 16- BT AbR 27057 666.7 4752215617 310132278.7 42798 224 13114 889.98 39 678 964.54 1.63 16.84 3.6 w  HHE
M 3-0-EEE TR 34010808.1  61916314.78  36645404.1 85989 904.86  206429661.9 113639 633.5 106 0.3 -1.57 down AHLER
*£3 B B BB RERR ST EEMESS R (n=3 v £5) #£4 HIIEHERRG R (n=3,x25)
. RiteR  REEGE  BEBOR  SERGE FTOR/ sy FeSO4 Mg/ DPPH 33 ABTS 7 o - HEHET
(%) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) BrE/ (%) B/ (%) WEHIHIR/ (%)
A00T  52.20+0.01° 47.87£0.50* 101.00£2.29° 1.26+0.011  2.75+0.03° A001  246.81 +4.72° 98.34£0.01° 98.61 £0.01*  95.85 £0.01°
A002  42.88+0.00% 31.13£0.58° 83.50=1.73" 2.32:0.01° 0.96+0.01" A002  55.37+1.119 95.83 +0.00"¢ 97.92£0.00°*  97.77 +0.02°
BOO1  45.33£0.01° 36.93+0.12¢  74.500.87° 1.22£0.01° 2.850.02* BOO1  176.62 £1.83" 96.99 £0.03*™ 96.34 +0.00°!  91.40 +0.02"
BO02  34.130.01" 33.00£0.2%  71.00x1.73% 2.98%0.02* 1.89£0.01° B002  28.72£0.377 94.70 £0.007  95.46 +0.01¢  97.77 £0.01°
€001 47.76£0.00" 44.40£0.92"  73.00£1.73° 0.94£0.03"  2.27£0.02¢ €001 139.49 £3.88° 97.24 £0.00* 98.91 +0.00°  85.53 +0.02"
€002 36.16+0.01° 30.20+0.40"  62.50+0.87° 2.81+0.01"> 2.79£0.01" €002 40.33+0.84° 94.95+0.00°! 96.89 +0.00*  95.34 +0.02°

U B PR TS« P25 R NG B m 2 e A G2 BU(P <0.05)

T R « bR ARVNE FHER R ER BE RIS

SR B 2 S DA RE D IEAHSE SR SRR B L
SO RO R SR TE PR AE D BRI E A AR
TN KR A R R BT R S ) B R
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