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Analysis of fruit quality differences among 6 kinds of Prunus
salicina L. varieties
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ABSTRACT: Objective To explore the quality characteristics and differences among the fruits of 6 kinds of
different Prunus salicina L. varieties: Fengtang plum, Candy red plum, Red plum, Jiangan plum, Green red crisp
plum and Crisp plum, Qinghong Cuili, and Suli. Methods The nutritional components of Prunus salicina L. fruits
were analyzed using liquid chromatography, amino acid analyzer, spectrophotometry, and titration methods, and a
quality analysis of different Prunus salicina L. varieties was conducted. Results The study found that the soluble
sugar content in Prunus salicina L. fruits was primarily composed of fructose, glucose, and sucrose, with glucose

being the highest, followed by fructose or sucrose. The total soluble sugar content, total sugar content, soluble solids,
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sweetness value, and sugar-acid ratio of Fengtang plum were significantly higher than those of other varieties, which

might be the main reason for its sweeter taste. In terms of organic acids, malic acid was the predominant organic acid,

accounting for more than 88% of the total, with Candy red plum having the highest malic acid content and Green

red crisp plum having the highest total acid content. Amino acid analysis revealed that aspartic acid and proline

levels were relatively high, and Candy red plum had the highest total free amino acid content. Green red crisp

plum had the highest levels of total flavonoids and vitamin C, while Red plum had the highest vitamin E content.

Conclusion The fruit qualities of the 6 plum varieties showes significant differences. This study provides a

theoretical foundation and practical guidance for the utilization of quality resources of different plum varieties and

the premium strategy for Prunus salicina L. fruits.

KEY WORDS: Prunus salicina L. fruits; variety; quality; differences analysis
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Z(Prunus salicina L)VER—FIRSZ KA E ZHIKE,
TERBRIGHE N Z R . FE A A A —, 2
WAL sh 7RO 2, PEHER R T ol 762 KR4
FRAERE IR A2 R RN M e, 2RTE S MY
B AR . 2. RAER . FARS KT AR
IR IR, 10 it 4 R A (B 2 A AT
SR AVEFH, T T 2R SRS B SRS, AR IR
i BRI, WA R ZFE IR T2 HIR AR
Ko Extierias, A kIR EDPRAN T T HAE SN R
iy K S 05 Rt DX A A R S RS T 2 e, R[]
WX R | SEIRRT K AR SRE SRR, SRER
Wi B 2 0 LR A S R R R . BT X, A B SRl 2ot A
R T b DX ff 2 R S i 2 SO, Sy X sl b R A SR 4
BT 2% . WA T T AS LD R Y 45 4= R S A0
Nh RV SR 25 e, RIS SRR REAE AR
EHUKP | 08 5 KRR B S5 7] BE 2 5 I 45 2 SR S
JREGR RN R PR IR SR A R S W B, TR
BAM N BRI 0 25 5, &0 J00E TR i
FEPRI S A AE — 2 25 5, XPASIA] G BT Ar B4 sk i T
RAWEH RN AT

[N = 1 3 SR DO 4 e o R o A R R 7S
P BN 6 A FITEZ A X LR G X Uik
Fo BT, ABFRENS FBOG RS | 2R
LI4% VTRZE | HLINGAEFIRASX 6 A, @D Al
Bl BRI T) . TR APUR . SR . RS
SR, BN, g E B 4HER C AT EMIE, B
TEAR 7R AN (6] b DR PR X 2 RS S B s, m s [ 4=
A BTRIRRI A, 2R E S TR

1 #HRERZE

L1 #EL AF SR
REE N R Rk RIS BRI . IR
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Table 1 Samples informations of Prunus salicina L. fruits

i R 44 B PELATR 7t
1 b7 R Candy red plum B
2 a2 Red plum M St T
3 e ki 2 Fengtang plum BOM ﬁiﬁ/ﬁ?gﬁ
4 VL2 Jiangan plum i HE
5 e O i
6 fik A= Crisp plum S A ST

IR, KB BRI R . iR . TN
i 3 = F SLIRAR L (T al, I BTRL T AR R
FROSHD; HEE. HlR. W%k, JOK LI (Eigal, 78E 2R
A ED); FIEAUT IEE (AL, DR AEARECE
MR ED); PUIRMBR (A HT4l, 5 Ak 2= AR A BR A F);
AR (AR, BHE(CAS: 57-48-7, 4lifE 99.7%). Hi%iWE
(CAS: 50-99-7, #liJ¥ 99.7%). HEHE(CAS: 57-50-7, 4l
99.7%) . Z ZEWE(CAS: 69-79-4, 4l 99.1%)(F EHitER
WHFER%); WA BR(CAS: 87-69-4, JFHHHEE 1 mg/mL). K4
FR(CAS: 636-61-3, 4liJF 99.3%). FHEMR(CAS:77-92-9, 4l
B 99.7%). B DER(CAS:110-17-8, 4l 99.9%). T —#
(CAS: 110-15-6, 4ii & 99.7%) . 1 T /K & ¥ (CAS:
207671-50-9, 4lJF 96.1%) . DL-o-£ B H(CAS: 10191-41-0,
4l 96.1%) (R H A S U BHE BAn A BR AR, (2)-p-4H
B3 (CAS: 148-03-8, 4liJE 98%) . L(+)PTIFMLER (CAS: 50-81-7,
4L 99.76%) D(-) P IR ML AR (CAS: 89-65-6, 4liJF 99.4%)(K
HEBT R IS RHE AT IR W), p-2E B 9 (CAS: 54-28-4, 4fifiF
95%, W& KR TRC Awl); o-4EFEH(CAS: 119-13-1, 4ifF
94.5%, F GBI BAn A RAF); 16 FhaFEmii
A FRUET MR (M BE 2.50 pmol/mL, H 78 WAKO A ).
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1260 75 35 AH £ 335 43 (B 58 A U 2458 RS 22 K5 25, 26
2 HEAE R A B Tl ); 30T & LR 20 A4S T R %) B
TR PG O REFE (4.6 mmx200 mm)(FE[E H BEA F]); UV-26001
TUZE AN AT UL Ay 606 B T (H AR 5 AR BRA F]); EASY
R40 THF R ITHOERAL . ME204E/02 T HL 1K O )
0.0001 g). ME2002E BIHL 7R F-(k5 & 0.01 g). S210-K %Y
M8 BT G AR T 2038 A BRZA 7] ); DK-98-117 i #4
PR TR/ VA B R T 28 AR 38 A B2 |l ); SB25-12DTS 7
RPN DR AL (T U BT 2 A W B B AT R A A );
GRO60DA T s 2K P 3 (S I 1 B 2 A PR 2 ), SW22 7l
TR IR AR G # (FFE R A B3R A F]); EVA00VAC Y
e 78 RAL AL AN BRI A5 77 PR F); Multi Reax
HIYE 7 f (F2F Heidolph 23 7]); VCK-25R #7588 R 5 .0
MG FE R LAY AR A BR A F]); DW-25L400 HU{IGIR VKAE
(R IR ES A A 2 F]); Milli-Q Academic TR 4li/K R 5 (FH
T EA BRAE); HM300 5 7] 20 EEAL (6 5T RS B i 8
IXER A R F]); TufboVap LV B! 8 AR FE % ¢
5 A BN wl); Orignal 70A NH, (41%4:(250 mmx4.6 mm,
5 um). Cso (B34 (150 mmx4.6 mm, 2.6 pm) ., C,g fBE AL
(250 mmx=4.6 mm, 5 pm). Organic Acid %45 (250 mmx
4.6 mm, 5 pm)(3E E LR RHEAA A A
1.2 RWHE
1.2.1 ¥ELa5-65m 2

PRI 10.00 g iXFET 100 mL 2580, hn/k 50 mL,
AR 30 min, AHESE, HKEEZZE, &
0.22 pum KA IERLEE, FR .28 ORI BRAS I FESL,
FEA A 3R 55 iR b PR AL TR AR ]

SR AT 78 2 RG24 14 1 RO RR i A A T 3
H Orignal 70A NH, {&7%#F(250 mmx4.6 mm, 5 pm)iFf743
B o AR | W R I S RSN 53 43 12 40 °C L 20 L
1.0 mL/min F1 40 °C. SFEEWEM, WhHHZE 2 IE:7K=70:30
V).

Z M GB 5009.8—2023¢ i Z e EZRRME iR
WE L ORI RERE. 222N, FLEEROIE ) GBIt
TWE. HANE . RERE . AR
122 EAEAH HE )N E

Z M GB 5009.8—2023(5F =)t T40 B, ARG
T 2 R R K G A A IR SRR I, PRI S AV P 1) 3
CREARH ) &, aURE PP ad JEOWE 1 1  B hy A (LA AT R )
& hE .
123 #AEMtE

RS TR AR (DIEAT 6 Fp= R dEREEAY 5

R =T & 2 > 10O+ SR M 5 1 <175+ A A b o
x0.70+3% ZEH 5 % 0.35. . 1)

FH:1.00. 1.75. 0.70, 0.35 /- F ek . BB,
KWL ZEREROEITE A, A SRR /100 g,

1.2.4 TR T4 69m 2

Z 8 GB/T 12143—2008 {Pokkil ATk ) Hlgh
PSR CRIE, SIS, e 2= R b a0 & ik
1.2.5 HHBRA S thml 2

FREL5.00 g ialAE F 25 mL 45 )i, 4875 $2HL 20 min,
FKERZZIE, #5152 0.22 um AKHIIERE S 38, F50.

K AT R AMG TR 1260 R A (38T A HL
FRAGIN . f FH Organic Acid 441 (250 mmx4.6 mm, 5 um)
PATENURI AT B o AR . PERERL | AN B AN 43 12
40 °C, 20 uL. 210 nm, 1.0 mL/min. i SIAH A: 0.1%M2, W
BiAH B: HEE. BREEVEACELER 2. S/ GB 5009.157—
2016 ( BRELEZRRHE BRPAYVRNE) , AR
WERRZE AR TR . AR . MR & &,

F2 MEBHNERESHEEERRER

Table 2 Gradient elution procedure for determination of
organic acid components

I 8] /min WA A% Tl B/%
0.0 97.5 2.5
11.0 97.5 2.5
11.1 0.0 100.0
15.0 0.0 100.0
15.1 97.5 2.5
18.0 97.5 2.5

1.2.6 ZFBR&gmE

S8 GB 12456—2021 (i A E R bR £ dhp
FRIAIIAE D(5F5 7 0 I o ik, (Ol T 2607 R 2,
LR R BIRT) or i
12,7 #E8rbad it 5

FHAR QT 6 Rl o ARG 1

ey AABEX10
mht = S @)

A 10 A EAE(g/100 g, DIRTAIBET)FILEBR (g/kg) By 207
1.2.8 &AL AN Z

28 GB 5009.124—2016¢ & il & A FE AR fE il
BIEBRAOME ) FEATFES LT . MERRFREK 1.0000 g iXFET
IKfRE R, LEKAREE NN 10 mL 6 mol/L EhERAE R, ATE
W3 3~4 3 A KB BT AVKAR PR TR 5 min, RIEFRARAS,
HAERATRE T B 5O O MRS E 110 °C
) L P RUIE TRAR K e 22 h BB, BEIE SR, T
KA, KRR IE R 50 mL ZRDEN, b RK 2R
KR, KB AR — 50 mL R0, e K
ERBZE, GRS, LU, MEFRRE 1.0 mL ERE A
F] 15 mL A N, AR 45 cChnghar T, & B9 A
1 mL /K¥#fE, R, INREZET. MA 1.0 mL pH=2.2 1§
FrETRENGE PR RAR B Y, YRR SIE, VWid 0.22 um
SIS, R B AAR AR, A 30+ AR 3 BT (S0 A€ .
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JEFARSER T P T HAE 4.6 mm=200 mm ff (6 3% F: 1E
TR B, BERE S 20 pL; AR 43 512 570 nm
1440 nm o R FHA N G)HEAT 6 Fh 4= b E SR & =35

X=CxVxW 3)
mxV,
Ao X RS AR 41 &, 2/100 g5 C Rk
FEVE W £ LR AL W, ng/mL; VORI 2 AR,
50 mL; W g B3 55 B BL, 0.0001; m KR EERREER, g 1)
ERERE, 20 pLo IARHERTZR 5 it S Ae S h s R O it
12.9 ¥ EZEGRM T

M SN/T 4592—2016¢ HEH £ rp i
W B & A
1.2.10 %A% E #9m g

Z: 18 GB 5009.82—2016 { &b L ERmE &idh
422 AL D, EIE ) GE— ) #FATFE Ll 45

KA 2 AMEIZR Y 1260 T A (3 17 6 Fhs
R YA R E iR, 2 Cyo AREHE (150 mm=4.6 mm,
2.6 um)IEAT o s AR L AERE R LRI I K R I T 40 )
25°C. 10 pL. 294 nm A1 0.5 mL/min; F3IAH A F1 B 435
BRI B, TR R VRN S5 44 L3R 3. SR GB 5009.82—
2016(3H—1%) 2R 6 2T i K E[L a-2E B 24 & (alpha
tocopherol, a-TE)Z /R & 4.

R I E )

*3 MELERENBERRERF

Table 3 Gradient elution procedure for determination of vitamin E

A 8] /min WA A/% WA B/%
0.0 12 88
2.0 12 88
16.0 97 97
18.0 12 88
20.0 12 88

1211 444 ComlE

Z: 18 GB 5009.86—2016 { &L aERmME B
PO MBR A E ) (55— ) HEATRE S AT AL 2

fd R A SR MR B VBAH (BT T 6 Fhas R pgiE
E CHME., R Cig Bi%H:(250 mmx4.6 mm, 5 um)PEfT
A3ES; AR HERERR L ARSI A A 4 R 25 °C L 20 pL

245 nm M 0.7 mL/min. “EFEVENL. TN A: 6.8 g BiliR —
SERN0.91 g T kidk = IR LR, HFIKIBMITERZE
I LOHBEm I pH & 2.5~2.8), WzhA B: 100% P Ex,
A:B=98:2 (V:1),

Z M GB 5009.86—2016(55 )it L(+)-Hudk i
& D(-)-HR IR A 75 2
1.3 BUEAIE

BAIRIGER 3, S5FLL 3 I E Bd A AR 1y
375 . FIJH SPSS 25, Origin 2021 # A3  5E #4758+ 4k
FHFAAE A 2317 o

2 FER5HH

2.1 RELpEE S RALAMER S

WEZH 4 AT e [ 76 4 2 AP K SR i 3 0 A T
TR, SOB T KRR XU SO SCE SR A, R
AR WAL Ay RN T VA R 0 B TR S A ek )5
AU T RBQRSERITA 090 . 22 RSP pEZA 53 . ATV
T KB EE I EZE RANEE 4 B, REG RS
Tt AR T O e SR A AR B2 25 5(P<0.05)., 7]
PR 5 S YL 4 B R SR 1.65~3.57 /100 g 4 hH
3.51~4.73 /100 g. BEMEARK H~3.56 ¢/100 g, 2 i
0.15~0.27 g/100 g; VT FPEME LLSOME | 7728 5 A e RS R 32,
SE GRS MRS, FR TS EREEDN
A, FLR O SR ECE R, rTE DY & R
8.34~13.90 /100 g Z[H], FeRIE AMEREAS, e/ ME KT
25 MM ELTE 6.70~11.92 g/100 g 2 18], MmEZs Mop & &t
e, BRSSO B AL, S R 6.73~11.29 Z ],
i e AR, IR IR
2.2 REERE S S

A PR 2 5 M 2 S ) KU . R, RGN
T O, AT A SRS TR g s Bedwnl i, A2dfep
FOSESRIR . AR . FrEER 3 R HLER & R ANIAE S g/ke
VL E (R ST AR ), AN]SR A 5 b A AL
FRR & & 2 51k B35 (P<0.05); SRR JEZ L h & & i

x4 FRAIBENSEE

Table 4 Components and content of sugar in different Prunus salicina L. fruit

b 24 B TREZE AN Il 2= VL2 L RAN, = [

FBE/(g/100 g) 3.19+0.21¢ 1.65+0.12° 2.49+0.10° 3.57+0.26° 3.40+0.24° 2.24+0.14%
WEIWE/(2/100 g) 3.51+0.31° 3.57+0.24° 4.73+0.37° 3.94+0.10% 4.45+0.40" 3.87+0.26™

BEW/(2/100 g) 0.47+0.02° 2.01+0.12¢ 3.56+0.01° 0.43+0.04° 1.51£0.12° Rkt
F2EME(2/100 g) 0.21£0.01° 0.15+0.00° 0.19+0.01¢ 0.16+0.01%® 0.19+0.01% 0.27+0.01¢
] /% 8.34+0.50° 10.72+0.76™ 13.90+1.03¢ 9.10+0.78° 12.01+1.00% 9.29+0.02%°

HBE/(2/100 g) 8.30+0.51° 7.94+0.04° 11.92+0.09¢ 9.01+0.45" 9.90+0.10° 6.70+0.23"
HTREAE/(g/100 g) 8.58+0.61* 7.45+0.50% 11.29+0.45¢ 9.49+0.57° 10.64+0.82° 6.73+0.43"

W RPN 22 5 8.3 (P<0.05), T,
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Table 5 Composition and content of acid in different Prunus salicina L. fruit (g/kg)

FE L 2R b7 Rk A I A VL2 HL a4 R4
SRR 10.14+0.72¢ 5.57+0.33° 6.52+0.09" 5.25+0.24° 7.94+0.49° 5.36+0.41°
AR 0.57+0.04° 0.60+0.00¢ 0.34+0.01° 0.21+0.01* 0.92+0.02° 0.44+0.01¢
FrEEIR 0.14+0.01¢ 0.08+0.01 0.08+0.00* 0.05+0.01* 0.11+0.01° 0.06+0.00°

B 12.57+0.91° 11.86+1.02° 16.00+1.22° 13.62+0.07* 21.94+1.55° 11.83+0.69*

FEANLRR, SRJEREITE 5.25~10.14 g/hkg 2], HAEVIERE IV PERTEY), SRS TP BT . SR A v B AR A
T 88% AL, HURIATR, SRR G2 A TR & i XK, MR BIE 0.85, 0.82, 0.93, 0.81 Fi10.95,
[ 8~24 fif, FrAERR & REMGTEAR, KR ERT 0.2 g/kg. &= 10 r
RS B VOEIE 11.83~21.94 g/kg Z 0], FFLTME2 MM &
T, PR ER A e Ak, 8 £ _be
2.3 RELAHEPEELLE e | [ PR
KSR H AR B R B T2 T R A RO S A 5 5 2
FFE 2 0 vh B W R EE A B 80 T2 S SRR A R R 28 ;§,§ T
2SS A BE B A, 3 TR g 2= SR B 1 S A T 4
REMTAEENE S WK1 PR, 6 DA R 2SS
WHIR L 25 5 W 2 (P<0.05), uEIAE 4.54~7.50 Z[H), FH{E 2 b
H 6.42, HrpdetA i wy, HUONTT L7, AR,
TESEPRA PSRRI vh, SRR AT 2 i, 095 20 0
IR, JUMB B T 2], PV A A SRR LS S F F F T &
A & R

24 FRHPIRMEASHEXMESH ANl

PR R Sy . TR R IR e RASER R B EP<0.05), K 4
| 2y Nl S ) N 1T ST O R E: AW TR 2 5 <0.05), Ao
{H AR l:l:ZlEJii’giF?% fiﬁf‘ﬁ-ﬁl\{i’{l] [i] E’J*EEBQEEE*IE B e R L
(I 2), G B R RS PRI Y . BHEE(E, BEMES Fig.1 Sugar to acid ratio in different Prunus salicina L. fruit
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Fig.2 Correlation coefficient of soluble sugar in different Prunus salicina L. fruit
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25 FRFESTEARIENSHN

BHEPRAW) TR N T BB 5 RS, RPN
RITEFRPE AR KR I 2L bR . FEABITER 6
AR SRR, JERG 6 BT W B TR A 9 AR
i SRR, RS AR AL (NP 3G I 2R
K & 2, HABYI BN RIAR DFTR .

TR SR A IR B INER 6 PR, ARZAUR ST

AL AR, RN IR SRR, RTINS Y 2
FHFIAAN . —BORUL, SERZEIERRA 2R . KA R ]
VISR TF AR B P T IS8 S5 S IR, T 2R . TN R 2 il
R IR AT FHOR DRI AL, RERR . e ARG ZE A
B T A IRR SR o AN[R)2 2R A e T S B K 46
G RN PR e e, K AT B AN [R] 2 2R rp A [ S i B
FRIE. SEIRZEEEMAEIR T2, Wb rh b s, SR

W B LR S BN FITE 4.19~9.18 kg 21, 25600 BERRAELL 2 | HLLME 2 IR h oy LR, S IR R (Y
£ LR - I e 2 2
% SR GUERR IR ACR R SR04 TIERY, fRRE K TEILEER S HEOR,
= — KR
145 GRUIET)
150F }j
émm
.‘E‘ o] <+
E = i )
2r & B ZE gE &
\ ER T R &t B2 £
‘ S X S —a 28 = @ =
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&3 AR s FEIR A ik K
Fig.3 Chromatogram of amino acid components in different Prunus salicina L. fruit
*6 FREIhpISsMHEERISE
Table 6 Content of 15 kinds of amino acids in different Prunus salicina L. fruit
S T/ (g/kg)
Ao E3US Moy — - - —— - - -
b7 e AR e 2 %2 AN S D%
S IR IR 0.26+0.01¢ 0.19+0.01° 0.17+£0.01"  0.16£0.01%° 0.14£0.00°  0.16+0.01*
FUS ETERN 0.25+0.02¢ 0.19+0.01° 0.16+£0.01"  0.16£0.01%° 0.14£0.01*  0.16+0.00*
AT LR R SSEERE 0.23£0.01°  0.18+0.02°  0.15£0.00°  0.16£0.00°  0.14+0.01°  0.19+0.02°
N EAN
FRUS SEER 0.38+0.02° 0.28+0.02° 0.24+0.01™  0.28+0.02° 0.19+0.01*  0.23+0.01°
FUR KINAR 0.28+0.02¢ 0.19+0.01%° 0.1740.00° 0.1940.01®  0.18£0.00®  0.22+0.02"
FUR PIERY 0.15£0.01¢  0.05+0.00° 0.08+0.01° 0.09+0.01*  0.1120.01°  0.08+0.00"
VR KA R 3.84+0.12¢ 1.04+0.10°* 2.03£0.16° 1.08+0.09° 1.95£0.11°  0.90+0.10°
S 2GR 0.38+0.02° 0.24+0.01° 0.21£0.01®  0.20+£0.01%® 0.17£0.01*  0.19+0.01°
fif i HRAR 0.70+0.01¢ 0.54+0.00¢ 0.51£0.00° 0.46+0.01° 0.40+0.00*  0.46+0.01°
S AR 0.22+0.02¢ 0.16+0.02" 0.13+£0.01"*  0.14+0.01%° 0.11£0.01*  0.11%0.00*
E| AL R R NI FLIS ISE=N A 0.44+£0.03¢  0.27+0.03" 0.34+0.01¢ 0.16+0.01° 0.15£0.01°  0.16+0.01°
FRUS it 22 82 0.20+0.00°  0.19+0.01° 0.14+0.01° 0.15+0.01° 0.13+0.01°  0.14+0.01°
FRUS AR 0.37+0.02°  0.33+0.02° 0.22+0.02° 0.27+0.01° 0.22+0.01*  0.24+0.02°
FUS =R 0.24+£0.01°  0.19+0.02®  0.15+0.01®®  0.2040.00®  0.13+0.01°  0.13+0.01°
S JIEZY iz 1.2440.08° 2.15+0.09¢ 0.8620.06° 0.4940.05° 3.45+0.17°  1.56%0.11°
W 2R B 9.18+0.85°  6.19+0.42% 5.56+0.54° 4.19+0.37° 7.61+0.60  4.93+0.39°
TR LR & /% 22.88 25.85 23.56 35.80 16.29 28.19
FTR 2R 5 H/% 27.67 48.63 30.76 27.45 52.83 4422
fisf IR 2 LR 4 H/% 49.46 25.53 45.68 36.75 30.88 27.59
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Fig.4 Content of total flavones in Prunus salicina L. fruit

7 FTRELHHELE R E NEEER C ZE(mg/100 g)
Table 7 Content of vitamin E and vitamin C in different
Prunus salicina L. fruit (mg/100 g)
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g 121F 347 4155 099& 1910+ 0.56%
b4
AR C 0.08°  0.15*  0.20° 0.64° 0.32¢  0.07°
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