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Precise evaluation of different taste qualities of Chinese plum (Prunus sal-

icina L.) germplasm
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Abstract: [Objective] Chinese plum originated and has been cultivated for a long time in China. Pre-
cise germplasm evaluation is of great importance for germplasm innovation and breeding in fruit trees.
The study focused on precise evaluation of the taste quality of different types of Chinese plum germ-
plasms, including different geographic origins, flesh colors, and sensory taste perceptions in order to ex-
plore the genetic diversity of the taste quality and screen out excellent germplasm. [Methods] The test
materials of 50 accessions of mature plum fruits were harvested in National Plum and Apricot Germ-
plasm Repository during the ripe season in July to August in 2022 and 2023. Nine taste parameters were
implemented with an electronic tongue, including freshness, saltiness, sourness, bitterness, astringency,
sweetness, bitter aftertaste, astringent aftertaste, and richness. The objective patterns of taste quality ge-
netics in Chinese plum germplasm were unveiled. For the analysis, 50 g mixed flesh from 10 peeled
fruits of each accession were collected and diluted with 150 mL of distilled water in a test tube, and
then shaken at 3000 r- min™' for 5 minutes. The SA-402B taste analysis system was used to accurately
identify the taste richness of Chinese plums using six artificial lipid membrane sensors and three refer-
ence electrodes. The sweetness test was repeated 5 times for each sample solution, and the other taste
tests were repeated 4 times. The average value of the last three data for each sample were taken as the

test result. The potential values obtained from nine taste tests were converted into the final data through
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the analysis software of the electronic tongue. In the data analysis phase, we used multiple analysis
packages from R language, including Factoextra, Cluster, FactoMineR, Ggplot2, Ggcorrplot and Ggre-
pel. [Results] By investigating the taste characteristics of 50 accessions of the Chinese plum germ-
plasms, it was found that the plum varieties from different ecological origins exhibited some differences
in taste characteristics but were not easy to distinguish overall. Conversely, there was a correlation be-
tween the flesh color and taste perception, the different flesh colors showed distinct distribution patterns
in taste characteristics. The aftertaste- A exhibited a relatively scattered distribution in orange yellow
flesh and yellow flesh, while a dispersed distribution of acidity, sweetness, and freshness in the red
flesh. The faint yellow flesh was relatively concentrated in the taste sense of freshness and bitterness.
The description of acidity/sweetness also reflected a certain relationship with the taste sense. The sour-
ness exhibited a higher median value in the freshness taste parameter, while sweetness had a higher me-
dian value in the sweetness taste parameter. The high correlation between the sourness and sweetness
suggested that these tastes could often coexist in certain plums. Based on the cluster analysis, the germ-
plasms could be divided into six groups. There were analysis conducted in the second, the third, and the
sixth groups, including the box diagram analysis and principal component analysis. In the umami, and
sweetness, the distributions of the cluster 2, cluster 3 and cluster 6 were similar and discrete relatively,
while the cluster 6 had higher values in the umami and sweetness than those of the other two groups. In
PCA analysis, the cluster 2 was mainly distributed in the second quadrant, the cluster 3 was mainly dis-
tributed in the fourth quadrant, and the cluster 6 is mainly distributed in the second and third quadrant.
At the same time, the taste specific germplasm resources were objectively screened. Sanhuali had the
lowest sourness taste and the highest sweetness value, with outstanding umami value. On the contrary,
Changlidazili showed the maximum value of sourness and the minimum value of sweetness in taste,
while Qiuwangli, Zhengzhouzaoli, and Zhenzhuli had prominent saltness taste characteristics, while
Hongbaoshi had the maximum bitterness taste characteristics and was accompanied by a large astringen-
cy taste value, Jinxiqiyueli also showed the highest value in bitterness and aftertaste-A, while Qingzhou-
li and Jinxipingdingxiangli showed a high degree of taste diversity. [Conclusion] The Chinese plums
could be categorized into sour and astringent type, salty and tangy type, and fresh and sweet type. This
study also identified a range of germplasm materials with outstanding taste attributes. These findings
would provide a scientific basis for plum variety identification and classification, and are of significant
importance for plum quality improvement.
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Table 1 50 accessions of P. salicina germplasm and their subdivision
5 S Us RAGIE LS 5 M s RABE LS
Code Variety Origin Flesh color Flavor Code Variety Origin Flesh color Flavor
1 kA b i iR 21 M2 IR R g
Longyuangiuli The Northeast Yellow Sweet and Xingyueli The East Faint yellow Sour
China sour China
2 R Kb H 2 22 S R I R
Kangshen The Northeast Yellow Sweet and Mili The East Faint yellow Sour and
China sour China sweet
3 RERES ARk a AR 23 E R T e
Wanfudazili The Northeast Red Sweet and Ziyu The East Red Sour and
China sour China sweet
4 HPELHE peln a AR 24 HR R R FHER
Jinxiqiyuexiang The Northeast Red Sweet and Dagqingke The East Faint yellow Sweet and
China sour China sour
5 K&Es4s (e AN Rt 25 AR IR AN il
Changli No. 84 The Northeast Red Sour and Lishuihong The East Red Sweet and
China sweet China sour
6 M ik e i 26 BHE R 4 i
Jisheng The Northeast Faint yellow  Sour and Zhenzhuli The East Orange yellow  Sweet and
China sweet China sour
7 @mE3 Kk R L 27 52 R Lk FH R
Suili No. 3 The Northeast ~ Faint yellow  Sweet and Zuili The East Yellow green  Sweet and
China sour China sour
8 IR A ARk R FREH 28 Kol R P Ll
Haichengpingguoli The Northeast Faint yellow  Sour and Jindi The East Orange yellow  Sweet
China sweet China
9 NISFH ARk R R EH 29 HR R # il
Xingchengsitianli ~ The Northeast Faint yellow  Sour and Qingnai The East Yellow Sweet
China sweet China
10 HPEPIE Kb R R ET 30 1k S R B [icgi
Jinxipingdingxiang The Northeast Faint yellow  Sour and Wanliwang The East Yellow Sour and
China sweet China sweet
NATE: #Ab W Rt 31 N2 g 4 iz
Longyuanmili The Northeast Faint yellow  Sour and Qingzhouli The South Red Sweet and
China sweet China sour
12 Rk ik it st R % 4 it i
Kuandiandali The Northeast Yellow Sweet and Tongkeli The South Yellow Sour and
China sour China sweet
13 R ARk R FREH 33 =ik S| AN it
Meilili The Northeast Faint yellow  Sour and Sanhuali The South Red Sweet
China sweet China
14 KFEI155 AAb W [l 34 b Te 447 e iy FITiR
Changli No. 15 The Northeast Faint yellow  Sour and Leyewumingli The South Yellow Sweet and
China sweet China sour
15 BR b a filiz 35 ReE e E fizai]
Gailiang The North China Red Sweet and Kuaishili The South Yellow Sour and
sour China sweet
16 FKEZS #]k R AR 36 LR &S ] Hak e
Qiuwangli The North China Faint yellow  Sweet and Zaoshuli The South Yellow green Sour and
sour China sweet
17 BERRES L Hog il 37 ML= A2 R AN R A
Changlidazili The North China Yellow green  Sweet and Conghuasanhuali ~ The South Red Sour and
sour China sweet
18 [z hk% 1k H it 38 grtind ferh e Ll
Gu'antaoli The North China Yellow Sweet Liikongxinli The Central ~ Yellow green Sweet
China
19 4a%fA IR L [izd 39 NS Her g FHER
Hongbaoshi The East China  Yellow Sour Dahuili The Central ~ Orange yellow Sweet and
China sour
20 hilgIEEE R 4 i 40 H 4 Herh B Ll
Shanghaifurongli ~ The East China  Red Sweet and Zhengzhouzaoli The Central ~ Yellow Sweet and
sour China sour
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%1 (4) Tablel (Continued)
P b HeiliHh RAgie AN P A el KRG AUN
Code Variety Origin Flesh color Flavor Code  Variety Origin Flesh color Flavor
41 RHZ [ L il 46 B i H il
Mulili The Western Yellow Sweet and Meiguili The Western ~ Yellow Sweet and
China sour China sour
42 HEBRE [t LR il 47 KR it iy PR
Tiankanmali The Western Yellow green  Sweet and Ziyunjixueli The Western Orange yellow  Sour and
China sour China sweet
43 EEF g EE il 48 WINE2ZF [ FsE il
Batangli The Western Yellow green Sweet Yinchuanyuhuangli The Western Orange yellow  Sweet and
China China sour
44 NUTLF i g i 49 kS [l it il
Xingyikongxinli ~ The Western Yellow green  Sweet Jinshali The Western  Yellow Sweet and
China China sour
45 ZW [k W it 50 BTN B2 [ W i)
Kuili The Western Faint yellow  Sweet Abazhoumeiguili  The Western Faint yellow Sour and
China China sweet
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Table 2 Electronic tongue sensors respond to different types

of substances

(e T [ ﬁ% i Performance description
Sensor name HEAR EESE

Basic taste Aftertaste value
R A% B4 CAO R Sourness J& None
AL AR COO T Bitterness TR [E] R Aftertaste-B
TEIAL AR AEL 12k Astringency VR[] A ftertaste-A
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R AR 45 GLL filfIk Sweetness & None
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Fig. 1 Boxplots of taste perception attributes of plum from different origins
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