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Analysis of differences of metabolites in 6 kinds of plum fruit by ultra
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ABSTRACT: Objective To analyze the difference of metabolites in 6 kinds of plum fruit by ultra performance
liquid chromatography-quadrupole-time-of-flight high resolution mass spectrometry. Methods High resolution
secondary spectrum of natural products, high resolution secondary spectrum of metabolites and related databases
were used to analyze the data of metabolites in different plum fruit samples. Peak area normalization method was

used to calculate the relative content of each chemical component. Principal component analysis, partial least square
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discriminant analysis and variance analysis were used to analyze the differences of metabolites in different plum fruit

samples. Results A total of 130 compounds were identified, including 28 flavonoids, 25 fatty acids, 18 terpenes, 11

nucleotides, 10 phenolic acids, 9 coumarins, 8 nitrogen compounds, 6 phenols and 15 other compounds. Among the

130 compounds identified, 123 compounds showed statistically significant differences between the mean values of

plum fruit groups (P<0.05). There was a good degree of differentiation among the 6 groups of different varieties of

plum fruit, and a total of 32 compounds with the greatest contribution. Conclusion The same metabolites are found

in 6 varieties of plum fruit, and the relative content of metabolites in different kinds of plum fruit are significantly

different, which provides reference for breeding, distinguishing and origin tracing of plum fruit varieties.

KEY WORDS: plum fruit; ultra performance liquid chromatography-quadrupole-time-of-flight high resolution mass

spectrometry; metabolite; difference analysis
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Fig.1 Total ion chromatogram of plum fruit sample
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Table 2 Analysis results of flavonoids in plum fruit (relative peak area, %o)
Y15 ﬁff”n‘jj@ HTHR s o1 e WEE HOE o
LA 1.56 [M+H]" 0.23+0.00°  0.86£0.00°  0.56+0.00°  0.28+0.00° 0.36+0.00° 0.3240.00°
VAU 6.84 [M-HJ 0.37£0.00° ~ 0.17£0.00°  0.04+0.00°  0.070.00° 0.63£0.00°  0.05+0.00°
JRAEE E B, 7.45 [M-HT 0.78+0.00° ~ 0.91£0.00"  31.14+0.07° 63.67+0.46°  38.69£0.26°  46.54=0.19°
BT 7.49 [M-H]- 0.76£0.00° 19.77+0.37°  0.23£0.00°  0.15+0.00°  14.65+0.01°  0.61%0.00°

Hit Kz 25 -3-D- AR BE I 7.95 [M+H]"  144.52+3.76" 345.08+3.657 215.58+8.67° 112.42+1.51° 265.58+3.54° 160.06+4.10¢
A W-7-O- 5 ¥ FE FETE - 8.07 [M+H]" 7.41£0.00°  26.09+0.12¢  53.98+0.43°  56.10£0.48"  12.95+£0.03°  12.44+0.00°

i B 8.12 [M-H] 9.33:0.10°  17.31£0.99°  21.73+2.02° 16.32+1.83"  28.95+3.38¢  16.59=1.40°
FRRT 8.37 [M=H] 9.31£0.38"  18.23+4.47° 22.98+8.07° 17.45+6.03"  35.60+6.12°  17.70+5.35°
T 8.45 [M-H]  56.80+0.12° 108.49+1.42°  31.3241.99°  53.0940.65°  93.1540.93°  79.16+1.09°

Mk ¥ 8.75 [M-H] 9.68+0.12°  17.72£2.96°  22.01£4.05° 16.10+1.52°  29.27+6.50°  16.59+1.80°
REBKEY 8.79 [M+H]"  26.04£0.04" 20.54+3.79° 13.75£1.47° 23.86=0.12°  25.96+4.47°  15.64+1.35¢
LR 8.81 [M-H]  14.44£020™ 22.94+8.04"  14.53+2.96" 11.06£0.02°  32.52+0.07°  25.59+0.10°
St 8.85 [M-H] 9.64+0.00" 21.89+3.78¢  14.03£1.71° 11.69+0.80°  34.70+8.56°  27.31+5.29°
RAEBE-3-O-E /M 9.04 [M-H] 0.76£0.00°  19.77£0.37°  0.23£0.00°  0.15+0.00°  14.65+0.01°  0.61=0.00°
B 9.73 [M-H] 0.28+0.00"  0.70+0.00°  0.93+£0.00°  1.36+0.00° 1.5120.00°  1.42+0.00°
M % 14.21 [M+H]"  26.04£0.04* 2124+6.31° 14.41£3.15° 23.86+0.12°  24.39+0.06°  14.81+0.04°
il e 2 14.21 [M+H]"  0.25+0.00°  0.37+0.00°  0.59£0.01®°  0.70+£0.00°  0.78£0.01°  0.55+0.00°

MK -3-0-p-D-ML I %)

W67 ik 16.71 [M+H]"  21.34+0.01" 48.76+0.24°  21.58+0.03" 9.34+0.01"  82.57+£0.43°  28.03+0.06°
- - NTiiN

SREE 16.75 [M+H]" 0.5940.00°  0.22£0.00°  0.29+0.00°  0.27+0.00° 0.2040.00° 0.32+0.00¢
AN 17.84 [M-H] 1.67+0.01¢  0.09£0.00°  0.09+£0.00°  0.18+0.00° 0.2240.00° 0.3240.00°

SRAEK-3-0- . 4 b b b
17.91 [M-H] 1.77+0.02¢  0.09:0.00 0.08+0.00°  0.19+0.00 0.2240.00 0.3420.00°

TR BT
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Witz 28 3-O-M ki 18.03 [M-H] 2.62+0.00™  0.95+0.00°  2.13+0.00°  2.34+0.00° 0.57+0.00°  0.59+0.00°
Wik ¢ % -3-0-3 5 18.12 [M-H]  35.12£0.07°  0.96+0.00" 39.60+0.84°  39.22+0.19" 4.33£0.00°  7.21+0.01°
KAl 20.41 [M+H]" 1.49+0.00°  18.07+0.07°  0.34+0.00°  0.50+0.00" 0.42+0.00"  0.25+0.00"
FKILKEE 21.62 [M-HJ 0.45+0.00°  0.50+0.02°  8.9440.02° 26.20+0.01¢ 2.60+0.00°  34.46+0.07°
H-ILE#FE 22.09 [M-H] 0.42£0.00°  0.85+0.01"  8.94+0.02"" 26.46+0.04"  22.47+0.06° 34.46+0.07°
JRAEFH R C 23.22 [M-H] 0.42£0.00°  0.68+0.00° 10.16+0.43" 21.27+0.04°  19.59£0.11°  8.53+0.02°
Wit % 3-O-=F/MitT 2357 [M+H]"  10.16£0.00°  19.86+0.09"  5.15£0.02*  7.21£0.01° 15.11£0.02°  12.9440.03¢

T RAT AR TR RoR 22 57 35 (P<0.05), T,

ZIREE N 48.76%0 . LLZSER-T-O-HiHE BN 26.09%0%%,
WA HE 44 SRR YA L ZSB3-7-O- 58 BB 53.98%o

it B 2 -3-0-Bi 174 39.60%0. 1 1K 31.32%0%, V14248
HE4 AT BAE T & By 4 63.67%0 . LLIZSB-7-O-37H8 2
BEH N 56.10%0. B 18 53.09%0%%, 4T M2 HEA SR Y
FHIFT R 93.15%0 . #H-3-0-B-D-ML I 2 i 55-67- L IR #R
Jg 82.57%0 . JFAETE 2 B, N 38.69%0%%, BRAHEAEHINA
FITON 79.16%0 . BRAEHE By, N 46.54%. (+)-JLEEN

34.46%0 1R ILZEZE N 34.46%0%
222 EREFEBBRASN T LR

mFk 3 fiR, AR R RRIRRZL 1 TSR ST,
LRI 25 MM, WARRERR . AR 5 MuMBRTR
VIR BRI . o-WRR . WARIRSE 20 N AVEFIEI
FiRto AL, ARSI AR S A e A T R TR A R,
Horp VT AR I RN & LR 45.66%0; ARSI

X

#3 FRIEDIEHERNESRAEIIIEETR, %)

Table 3 Analysis results of fatty acids in plum fruit (relative peak area, %o)

FERERTY B+ R ERTAR | IR | o- MERRIRSE,

415 {%fffi'i“ﬂ BTRR B L% MR rmE WONE W
Tk 1.34 [M-H] 0.79£0.00®  0.17£0.00°  0.35+0.00®  0.35+0.00®°  0.17+0.00®  0.38+0.00"
PV R F g 1.55 [M+H]" 0.2940.00°  0.14+0.00°  0.76+0.05°  0.25+0.00°  0.13+0.00°  0.17+0.00°
6-2 IR 1.55 [M-H] 12.22+£0.01°  0.35+0.00°  2.84+0.00°  0.71£0.00°  0.91+0.00°  3.07+0.01°
T =R 1.71 [M+H] 0.81£0.00° 0.27£0.00* 0.41 £0.00°  0.38+0.00°  0.14+0.00"  0.210.00°
(H)-IB T R 1.93 [M+H] 2.82+0.00"  0.83£0.00°  1.40+0.00°  0.31£0.00°  0.30+0.00°  0.29+0.00"
e BRETR 2.8 [M-H] 2.49+0.00°  4.45£0.26°  3.72+0.19°  3.59+0.16°  2.42+0.08°  1.85£0.06
KRR 2.92 [M-H] 2.53+0.00°  4.36+0.21Y  3.60+0.12°  3.57+0.17°  2.36+0.05°  1.73+0.02°
R 3.15 [M-HT 2.5540.01°  4.25+0.07%  3.53+0.04°  3.45+0.05°  2.30+0.02°  1.73+0.01°
1A T -2 3oh P A A T . . X . . . "

. 5.05 [M-H] 1.34£0.21°  0.14£0.00°  2.67+0.09 1.41£0.18"  13.24+1.85°  9.18+0.78
L EERR
B ST 7.06 [M-H] 0.20£0.00°  0.07£0.00°  0.24+0.00°  0.29+0.01*  0.07+0.00"  0.23x0.00°
AR 7.32 [M-H] 0.51+0.00°  0.15£0.00°  0.24+0.00°  0.17+0.00"  0.11£0.00"  0.14+0.00°
MR 9.47 [M-H] 19.02+6.18"  6.86+0.11° 15.89+0.31™  8.20+0.11*  6.04+0.29" 12.49+0.03"
+ABE-9,12,15- = iR 13.8 [M+FA-H]"  3.88+0.04"  0.62+0.02°  7.52+0.22°  0.30£0.00°  0.34£0.00°  0.34+0.00°
AR 14.47 [M+H] 1.09+0.00°  0.44+0.00°  0.79+0.00°  0.52+0.00°  0.14+0.00"  0.490.00°
T TR R 18.35 [M-H]  59.54+0.45° 22.72+5.37° 27.03+0.39" 25934221 13.69+1.57° 29.95+7.12°
(10E,152)-9,12,13-=#23% ) . w® . . ) ®
FB-10, 15— K 18.39 [M-H] 5.09+0.03°  0.41+0.00° 1.17+0.00°  0.34+0.00°  0.51£0.00°  0.47+0.00

ITIR 19.15 [M-H] 5.13+1.03*°  0.22+0.01°  0.85+0.07*°  0.43+£0.01°  0.06£0.00°  0.12+0.00°
Ik e R 5k — R e 20.00 [M+H] 0.34£0.00°  0.07+0.00°  2.01+0.75*  0.27+0.01*°  0.12+0.00*°  0.04+0.00°
a-PJFRER 20.77 [M-HT 18.45+0.40  2.92+0.02°°  3.83+0.02"  2.06+0.00°  1.94+0.02"  3.40+0.00°
SR 20.94 [M-HT 9.87+0.09"°  1.58+0.01*  4.07+0.77°  4.79+0.28"  3.81x1.10°  3.77+0.49"
-1\ 21.46 [M-H] 10.11£0.05*  1.68+0.05*  3.66+0.36*  4.62+0.12°  3.40+0.59*  3.49+0.21°
TR 21.54 [M-HTT 11.2740.03°  2.03£0.22°  3.20£0.00°  5.27+0.63*  2.75£0.07°  3.26£0.06
AR R 22.56 [M-H]T  20.48+3.69° 5.13+0.04* 10.23+0.53* 45.66+1.44* 527+0.14*  6.60+0.09°
TR 23.82 [M-H] 1.30£0.01°  0.51£0.00°  1.57+0.12"°  2.21+0.39"  0.46+0.00"  0.51+0.00°
2-5F N BRI R 24.71 [M-HT 7.68£0.01*  8.2240.03°  5.77+0.00®  4.87+0.00®  6.82+0.01°  3.68+0.00"
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SRR R 2 S B (P<0.05)
223 FREFHEH LA MELR

W 4 FioR, 1EATEER 18 MNISIHEILE Wb, B
4 AR, AREASIR . ST 3 M L& 7E AR IR SRR
SR RN S G R 2 AN, A AR 2 ek
1 35 (P<0.05), BR2= JE S Hr A & 2 e i I G A 28 &
HFELDRIR 44.96%0, FIF R 44.96%0 . ‘i F e &1 0
44.30% AT R 26.69%055; TMitifth 5 Fhs RATHINT &
e AL G 3 RS RER, ARG B g O R R AR,
TKF] 138.00%0, HAHES FERT A R E MR D RIR N
34.89%0 . W ABRMERATICH 34.93%0 . FHEURBR N 33.52%0%,
LIZE M FAMERRIR N 10.53%0 . FHIERIR N 9.27% 5, Wk
HI FIHERE R 37.87%0. STHIURERIY N 37.87%0 . H &M AT
TGN 35.78%05%F, TLLZEMFLE RN 41.97% . HHEES
IUH 39.73% . FFHUREE A 16.05%05%, HFLIMEZ=AY FIHE
JETR A 9.46%0 FFEIRER J9 9.08%0 i HIERTTIC N 7.93%0
o LTI, RSP RGBS R . R
B RIR R RATIC . TR B A I HEIRIR 5 il £,
o G S e 18 MU AN & 2 S 87%L) .

224 EFRZPHFBRMESMELER

e s From, 11 M AT BRZE A R] Sl Fh 4= 55 eh i 4
Xt dE A TE B M 25 5 (P<0.05), AHXT S i A - Bk
TR AR | R E, A FERLP MR R
T S-MAA-5-FF B AR 1T 5, Ml RSP PR TT . BRI
W S5-I AA-5- IR AT RN B~ Ik e PRLAZ T R 4, VIR
WA A RFT . BRIERS | S AEC-S-FR B AR AR, W4
RSP IR . PRI MR IR A, BRI S Y R
W DRAT . S-BEAE-S- B IR AT S5, H WX 4 SR S
1% 25 A0 0 14 10 5 43 B A D AH 6 SCHR B .
225 ERETHERBHBRUSNTLER

My A & Wy 2= R S h £ 3 e, 2 A
A L RE . X A2 Ml BE A RV I ) A4 9 g e Y,
W 6 Fin, AUFFEILEE H TRELPN 6 MERE
PR 10 AETRZEAA Y, A5 [l Sk A2 S5 v ) 1 28 R
PR L A FNT 5 AT AR (5 1E 22 (P<0.05). By 414, 41
2 LS ) Xt PR R A X O e R, A 1.53%o, At
P L A3 TE T A 25 R S AR B 3 TE 1%L T o B IR
A, T LIME AR 5 S AR G R i A A AR SRS,
AN B R ARRT S KT 1%0, A 2.35%00 Al 5 FhZ SR S2
1% 20 4y AH 6 B R SR R BT Ak R R, M X A R TE
20.28%0~101.20%02 8], H: k4= S HopT 4R i i AH

F4 FRIPHEHIANWELERAEITIEE R, %)

Table 4 Analysis results of terpene components in plum fruit (relative peak area, %o)

415 RN ormst sk 4 BgE TR WakE mE

2K 4- f2 AN I 1R 1.49 [M-H]"  2.98+0.00°  0.68+0.00°  1.06+0.00°  2.244+0.00°  3.84+0.00°  0.97+0.00°

W LT 6.12  [M+NH,]" 0.54£0.00™  0.15£0.00°  0.49+0.00"  0.58+0.00°  0.40£0.00°  1.10+0.00¢

54k A iR 6.90 [M-H  0.32+0.00°  0.17£0.00°  0.28+0.00°  0.17+0.00°  0.14+0.00°  0.15+0.00°

(1R,4Z2,95)-4-¥% H 1

=11, 11- F 3-8l FR 3R L . X ) X X X ’

U200 KR 2 bi4-2, 7.07 [M-H] 0.57+0.00 0.24+0.00°  0.44+0.00°  0.36+0.00 0.22£0.00°  0.18+0.00
i -3-i

DT G % - P L 7.93 [M+Na]"  0.26+0.00"  0.25+0.00®  0.64+0.01®® 0.98+£0.00°  0.40+0.01*  0.13+0.00°

PRI E R 8.39 [M+H]"  5.06+0.02°  2.60+0.00°  4.36+0.00°  4.82+0.00°  0.50+£0.00°  1.22+0.00°

TR R 11.50 [M-H]T  0.24+0.00°  0.57+0.00°°  0.72+0.00°  1.06+0.00°  0.03+0.00°  0.62+0.00%

LAt 1396  [M+NH,]" 0.76£0.00°  0.48+0.00°  0.19+0.00°  0.57+0.00"  0.38+0.00*  0.54+0.00°

BT 1411 [M+NH,]" 1.24£0.00°  0.64+0.00°  0.62£0.00°  0.97+0.00°  0.61£0.00°  0.74+0.00°

HE R 16.13 [M-H]"  138.00+1.74% 36.18+2.10* 56.40+0.66™ 55.78+0.68° 33.23+0.56" 26.69+0.11°

K I S A ] 17.23 [M+H]"  1.69+0.00°  0.36+0.00°  1.10£0.00°  1.18+0.00°  1.29+0.00°  1.46+0.00¢

HHEREE R 17.65 [M+H]"  2.00£0.00°  0.56+0.00°  1.04+0.00°  0.58+0.00°  0.51£0.00°  0.35+0.00°

B 7 17.70 [M-H] 1.98+0.02°  0.19£0.00*°  0.62+0.00°  0.56+0.01°  0.24+0.00°  0.73+0.00°

R RAT T 19.29 [M-H]  34.93+2.90%® 3.75£0.34" 35.78+3.37°° 39.73+0.36°  7.93+0.53" 44.30+3.96"

BB ERR 19.68 [M-H]"  34.89+4.37®  3.36+0.05* 27.28+5.00" 41.97+10.52°¢ 7.93+0.19° 44.96+5.21¢

HER 20.05  [M+NH,]" 1.1120.00  0.34£0.00°  0.58+0.00°  0.16£0.00°  0.14£0.00°  0.13%0.00°

HHEAR R 20.81 [M-H]'  26.97+1.44* 10.53+£2.83* 37.87+3.23" 15.17£0.03°  9.46+1.54° 17.10+2.56"

SRR 21.07 [M-H]  33.5246.89°  9.27+0.27° 37.87+3.23" 16.05+1.55°  9.08+0.19° 20.13+4.32°
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#5 FRIPZERASNELERAEITIETIR, %)
Table 5 Analysis results of nucleotide components in plum fruit (relative peak area, %o)
asr PEEE Gepmat s uz WHE waE WARE R
s giﬁ’gﬁ 1.54 [M-+H] 1.57+0.00"  0.80+0.00° 1.06+0.00°* 1.06+0.00" 0.52+0.00° 0.54+0.00°
iR RSy 2.80 [M+H]"  10.39£0.01° 0.88+0.00°  11.67+0.05¢ 6.48+0.00° 2.84+0.00° 6.68+0.01¢
5 -fRAF R 7.26 [M+H]* 0.10 £0.00° 0.08+0.00° 0.25+0.00¢ 0.15+0.00° 0.13+0.00¢ 0.10+0.00°
5 sR-5-F N a c b b d d
- 8.78 [M+H] 2.85+0.00 2.06+0.00 3.38+0.00 2.55+0.00 2.24+0.00 2.64+0.00
B 14.20 [M+H] 0.31+0.00° 0.33+0.00° 0.44+0.00™  0.66£0.00° 0.55+0.00° 0.16+0.00*
SEx 14.26 [M+H]" 0.36 +0.00° 6.97+0.03¢ 0.92+0.00° 2.43+0.00 °© 4.30+0.00° 1.10£0.01°
PRI 15.08 [M-H] 7.77+0.01* 3.40+0.01*  12.23+0.03¢ 6.68+0.01° 3.98+0.01° 6.08+0.04¢
UDP-4j % 18.22 [M-H] — 0.04+0.00° 0.01+0.00* — 0.48+0.00°
1-H L RR AT 19.96 [M+H]" 0.14+0.00  0.05+0.00*  0.11 £0.00**  0.07 £0.00® 0.060.00° 0.07+0.00°
LA 2251 [M-H] 0.29+0.00°* 0.25+0.00° 0.95+0.01° 2.2120.00° 0.7420.00° 0.77+0.00°
BF 22.56 [M-H] 0.28+0.00° 0.25+0.00° 0.93+0.01° 2.21%0.00° 0.80+0.01° 0.82+0.01°
T —RR IR B & TR T 0.00%0.
F 6 FRIEHARERLLE 53N E L5 RFERTIEE R, %o)
Table 6 Analysis results of phenolic and phenolic acids in plum fruit(relative peak area, %o)
415 PRME et skicn L1 Wi Wi Ol e
(1) 2 HE R HH iR 0.76 [M-HT 0.45+0.00° 2.17£0.02* ~ 0.30+0.00" 0.37£0.00®  0.47+0.00° 0.30:£0.00°
K FR B R 0.82 [M-HT 0.45+0.00° 2.66+0.02¢  0.29+0.00° 0.39£0.00®  0.51%0.00° 0.32:0.00°
Xif B R i 1.33 [M-HT 0.40+0.00° 1.53+0.00°  0.07+0.00* 0.05£0.00°  0.17+0.00° 0.10+0.00°
R B 1.39 [M-HT 0.46+0.00° 0.11£0.00°  0.50+0.00° 0.30+£0.00*  0.09+0.00° 0.260.00™
23-ZRIRH IR 3.62 [M-HT 0.13+0.00¢ 0.56+0.00  0.02+0.00° 0.02+0.00°  0.06+0.00° 0.04+0.00°
HHIR 3.90 [M+H] 2.82+0.00" 5.08+0.02¢  1.67+0.00° 1.94+0.00°  2.35+0.00° 1.43+0.00°
(SN 3.94 [M+H]" 0.32+0.00" 0.15£0.00°  0.84+0.00° 0.52+0.00°  0.30+0.00° 1.29+0.00°
2,5- "R AR R 3.99 [M-HT 0.13+0.00¢ 0.55+0.00°  0.02+0.00° 0.02£0.00°  0.06+0.00° 0.04+0.00°
JFILAS TR 4.19 [M-HJ 0.13+0.00° 0.54£0.00  0.02+0.00° 0.02+£0.00°  0.06+0.00° 0.04+0.00°
Pz 4.65 [M+H]" 0.50+0.00° 0.30+0.00°  0.37+0.00° 0.50+£0.00®  0.42+0.00° 0.26£0.00°
Bk R 7.00 [M-H]  31.03+0.32°  49.83+3.57° 20.28+0.05" 72.66+0.42°  0.75£0.00°  101.20+0.78"
&R 7.32 [M-H] 0.42+0.00° 0.47+0.00°  0.50+0.00" 0.4240.00°  0.32+0.00° 0.290.00°
43R -3 H A LAY . . ‘ b b . b
Ja 7.36 [M-H] 0.42+0.00 0.47+0.00"  0.50+0.00 0.42£0.00°  0.32+0.00 0.29+0.00
LLRORT 8.79  [M+NH,]"  0.16+0.00° 0.07+0.00"  0.37+0.00° 0.09£0.00°  0.31£0.00° 0.11£0.00a
4R HE3-HEEEH R 17.35 [M+H]" 0.18+0.00" 0.47£0.00°  0.36+0.00° 0.20+0.00°  0.11+0.00° 0.110.01°
iy 19.17 [M+H] 1.10+0.00° 1.44£0.00°  0.85+0.00° 1.90+0.00°  0.21+0.00° 2.19+0.00°

R . ANFZERI PN RERT 1% A H AR R
B EYB AR E LRI P RSRIRER, 2028090 BT
IR . [RIBRIEFEF RMGR)ER, 72 R a)R
1, TR SR S v o D 1 AR ST B R 56
226 FREVPELEEEAIMELER

7 PR, FTEFFEEN 9 MEEEIMLEY , Br6-
HOEFR RN, AFFI RS A TR A A PR 4t
A B 22 R (P<0.05)  BRZE RSN & B R W & 5

£ 12.98%0, HIKNZE TR 7.76%0, HoAth 5 FhA R zAx &
TR E BN R, M & A 3.58%0~8.88%0 2 I o
Bz A G850, BRSPS A TR
FWILAA R B NG B R 6-HIF TR, Xt
YT EHA 2 R AR S AT 1%o00
2277 EREPALRASYESME LR

ke 8 iR, LEBMAERL I 8 M RMLAY, B
3,5- T H LA NI A, HoAh & B AL G P A7E A [R] bl Fl 4= s

7



70 B dn 24 R R I A 4R

FH15E

FR RN 5 A7 A 35 22 5 1R (P<0.05) o ARl RS A
Xt & R R AL S o B PR AR B 2
Ji . ML LR | A-FR LMK AR, 2L AR PRI L
BEl | 4- 2 SEME R RG G 55, el 2 RS2 Y SR 2
R L TG 5P 2 WM MG 55, V128 2 R S v 18 A i e
CWEM . WM LR | AE IS, LGRS P I
R M 0T P £ M 5, TR SRS v I I B B L il
T B 2 Tt e IS A e 55
228 FR P IACRM T o Rl L LR

B E IR P B AL A R R DUSh, 2SR S h iR AL 4
O 15 AL S Y, IERETE . AT A |

X7/ N 1= N A S VIR 7/ I NG LY SN R IR R RN
KA, WS, HA S W AE S (5] i 2 SRS b g AR
AT 22 5P (P<0.05) o A S BEEGRUA: BRI
3-MIWRINIRIR . AHE-0-BEIR . D-HIAIE-6-EIRSE, L1
2 8 -3-A- MM B AFREF . D- 40 Bl -6-B TR . RHE-6-
BRRRSE, M4 AN B % -4-O-B-D- ML Mo 4 25 Bl 7 . 3-Ms [
IRIRAE, VL4 (I HANERE-4-O-B-D- ML A A W 1 SR Hk-6-
WG . D-HHINE-6-WERRSE, T £LME AR IE-4-0-4-D- it
WA EIETT . (H)-RANE K -4-O-B-D- A EFH T 5 L LBk
F AN B -4-O-p-D-ML i A HE AT . (+H)-RARNE K -4-0-p-D-
HER . 3-M IR ARTR A o

F*7 ERIPBFEIRLENNELERABXTIEER, %)
Table 7 Results of analysis of coumarins in plum fruit (relative peak area, %o)
415 RRMEL g e L% [ R A W
6-H LA G R 0.46 [M+H]" 1.21£0.00° 0.50+0.00*  0.87+0.00° 0.70+0.00* 0.41+0.00° 0.50+0.00°
TOR 1.38 [M+H]" 1.97+0.00° 1.69£0.03°  5.60+0.00° 0.76£0.00®  0.12£0.00*°  12.98+0.00°
3 1.60 [M+HT* 0.13£0.00°  0.11£0.00®  0.27£0.00°  0.28+0.00° 0.82+0.00° 0.48+0.00°
REES 3.94 [M+H] 0.500.00° 0.06+0.00°  0.44+0.00° 0.26+0.00°  0.59+0.00° 0.43+0.00°
BECE 4.08 [M-HJ 0.29+0.00° 0.35+£0.00°  0.18+0.00° 0.23+0.00®  0.13+0.00®  0.23+0.00"
Z W 6.06 [M-HT 3.58+0.00°  5.48+0.06  7.99+0.01° 8.88£0.15%¢  6.10£0.01%  7.76+0.01°
REE N 6.90 [M+H]" 2.4840.25" 0.06£0.00°  0.37:0.00° 0.22+0.00° 0.58+0.00° 0.36+0.00¢
SR IE T PR 14.47 [M+H]" 0.02+0.00° 0.01£0.00*  0.26+0.00° 0.67+0.00° 0.58+0.00¢ 0.94+0.00°
ZHEPR 22.54 [M+H]" 1.43+0.21° 0.30£0.00°  0.44+0.00" 0.48+0.00° 0.43+0.00° 0.50+0.00°
*8 ERIPEANAYEDNELERAFEXTIEETL, %o)
Table 8 Analysis results of nitrogen compounds in plum fruit (relative peak area, %o)
415 PRRIRIEL it e e ¥l e o
B2 i3 133 [M+H]" 1.64+0.00"  1.10+0.00 1.97+0.00° 1.99+0.00° 1.54£0.00°  1.19+0.00°
4-FR LR 1.41 [M+H]" 1.73£0.00°  1.34+0.00" 0.48+0.00° 0.48+0.00° 0.56+0.00°  0.51£0.00°
3,5-Z B4 NIl 1.49 [M+H]" 0.07+0.00°  0.03+0.00°* 0.060.00° 0.050.00° 0.03+0.00°  0.04+0.00"
bl 1.59 [M+H]" 0.0240.00°  0.04£0.00®  0.07+£0.00® 0.05+0.00®  0.06+0.00°  0.03+0.00%
5-FR NG| 345 [M+H]" 0.06£0.00™  0.02+0.00° 0.09:0.00° 0.12+0.00° 0.46£0.00°  0.13x0.00°
HIhw A A 14.15 [M+H]" 1.18£0.00°  0.85+0.00° 0.84+0.00° 1.66+0.00¢ 0.78+0.00°  0.26+0.00°
T . 2 P 16.25 [M+H]" 2.20+0.00°  0.27+0.00°  10.85+0.13¢ 3.57+0.00 0.50+0.00°  4.92+0.08°
WEIHEE 2 e 18.86 [M+H]"  14.27+0.00°  2.69+0.00°  18.57+0.49" 10.10+0.03% 1.06£0.00°  9.14£0.24%
F*9 FERIPHEMUESYESNELRAEXTIEER, %)
Table 9 Analysis results of other compounds in plum fruit (relative peak area, %o)
415 PEMIT g mer ok mWE WRE RalE B
RENis 0.34 [M+H]"  0.05£0.00°  0.17£0.00°  0.14+0.00°  0.05+0.00°  0.14£0.00°  0.03+0.00®
H LA 0.52 [M+H]"  0.28+0.00°  0.17+£0.00°  0.55+0.00  0.22+0.00°  0.26£0.00  0.29+0.00°
k- 6-t R 1.35 [M-H]  3.6240.00°  1.27+0.02¢  2.01£0.06°  1.97+0.00°  0.98+0.00°  1.21+0.00°
DT -6- R 1.49 [M-H]"  3.31£0.05°  1.24+0.02¢  1.90+0.03° 2.08+0.0°2  1.04+0.01°  1.29+0.01°
POP 2SN 173 2.87 [M+H]"  0.47£0.00° 0.17£0.00° 0.45+0.00°  0.08+0.00°  0.45+0.00°  0.13+0.00°
PR W IE 6.31 [M+H]"  0.81+£0.00° 0.45+£0.00° 1.30£0.00°  0.79+0.00°  0.47+0.00°  0.58+0.00°
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415 PRME mrmst mer ok mWE TR WIS e
3-M| W A IR 6.90 [M+H]"  8.06£0.00° 0.21£0.00* 3.70£0.00°  1.00+0.00°  1.40+0.00° 3.62+0.00°
1A -3- A-PH I T A T 8.15 [M-H]  0.85+0.00° 3.52+£0.00° 2.33+0.00°  1.64+£0.00°  2.19+0.00° 1.64=0.00°
PANREE-4-O-4-D-MLGHA T 13.82 [M-H  22120.00°  0.79+0.00°  3.84:£0.00°  5.43+0.00°  4.22+0.00° 5.20+0.00°
FS 14.40 [M+H]"  0.96+0.00° 0.40£0.00°  0.64+£0.00°  0.52+0.00°  0.27+0.00° 0.48+0.00°
HRE R 14.52 [M-H]  0.66+0.00° 1.05+0.00° 0.61+£0.00®  0.67£0.00°  0.26+0.00® 0.220.00°
BB AT 16.67 [M+H]"  0.01£0.00° 0.13£0.00® 0.25+0.00®  0.32+0.00°  0.24+0.00°  0.14+0.00™
(D-FGEA-OL-DAFHHT  17.90  [M+NH,]™ 0.92£0.00° 0.35+0.00° 2.24+0.00°  3.27£0.00°  2.62+0.00° 3.08+0.00¢
TR 22.54 [M-HT 1.23£0.00"  0.37+0.00°  0.34+0.01*  0.69£0.00°  0.40+0.00"¢  0.34+0.00
2-(3-FRHk-5-HU R HIE R
FL)-6-(F F L) IR 22.55 [M-H"  0.33£0.00° 0.79£0.00°  0.88+0.00°  1.11£0.00° ~ 0.87x0.00° 0.77+0.00°
ZL5e-3,4,5-= %

23 FERIEFHEVSH
ANOVA %-#7

XF 6 HE I T ANOVA 43Hr, FHZIAI BRI N
B ERN £S5 1A, 25 FHE 1, WU 4 3 (E
R EAGEITFER Y, & F mKF 1, WEHA 4
{22 A Gt 2= 3L, TRk 560 F>1, P<0.01. 451 1%
w, A 123 4MMEEY F>2, 8 MEA IR F<2, BB 123 4>
AP ERLLHABER M ET HA G %8 X
(P<0.05)
2.3.2 PCA #= PLS-DA o #7

35K 6 FhAEILSY 3 YROPAT SEIRAE S 1A E 4,
FriEERsh A —4, B BREEZE(1 group). £02E(2 group). M
BEZS(3 group) . VIE25(4 group). T ZLAE2=(S group). BRZ
(6 group)FFEEFEN(QC group), FJJH PCA il PLS-DA J5
B, X6 ARSI T 22 S A, M QC AR ST 43

2.3.1

° 1 group
°© 2 group
°© 3 group
° 4 group
8 ° 5 group
6 group
5t °Q

PC2 (24.5%)
)
8

group

-5 0 5
PC1 (30.9%)

Hror ke k. B AT SE il AT TR S . 7ERl 3 ThT]
FH, QC HEM B LM 4> 7E PCA 1350k, UiEH QC A
M AT, SCI PR B R E M . AT RS, 6
ZHAS [ ot A A= R S B O EE SR 40, Dl WA 2 ) HL &S AR 4
XA

PLS-DA H )75 1 B BEPE 7 {f (variable importance
in the projection, VIP): BEH5Y FiA G A {k, 5%
YR AR SRR BT (A H L, AR S EREOR, VIP M
K. SR VIP>1. 853K, AT X5 6 HARnk
TSy, TUIRECRMAL S I(VIP> DI 324, K46
AR AP HEA TR EERT Y 300> VIP>1 b S WA, HEA 3
SERIA RILAEE . RAEHE X B, M1 UDP-HZ iS5 . R4
PCA Fil PLS-DA i /& 2R, wl LUAEI X7 6 21454 b
FIES Y, XA R F LT XA LA
GRS %,

2 FEWA (12.7%)

\
?

H1EA (23.8%)

B3 R[EA SR S PCARIPLS-DA S 4T
Fig.3 PCA and PLS-DA analysis of different plum fruit samples
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JRAE# T HCl | ° EECEEOO
S-FR I o ERCORONE
R o EECOEED
LFNE BT [ ° BOORERO

(H)-FRHA E%’iA-o-ﬂ-DAﬁ%jﬁlﬁﬁ‘ r ° ERCEOR0 =
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