BB 2 R 2025,42(4): 815-827

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20240444

SEX 6 MR REAE
SRR ESYRENISEMN
AR WS B R, T

TR RMEBLERL, TE T 810016577 el L AE M BOREUE P A SLY S TE T 810016;
TR ANA B YGRS E, VT 810016)

5 E (B E T EX 6 ANETEE &R RS P E S, FFRN TR A KR B I B R &S N sh A
AL MFF R TLABEH] . 2018-13  ZE S HTRF  2018-20 FH U B JB 6 A wh T S SEAE il iR, SR FH T2 [l A 186 - AR
1 1 T R (HS-SPME-GC-MS) X A AZ 1] (HS) L 25 (3 (VED 1 2 (CMP) « 78 B8] (RP) SRS 1 & S W i sk
AT SE o« A0 5 BB P B S W AN 2 J o0 20 M i b 6 AN i 2 7 S A mh A S R O Sh S8 4, R FH A 150N
AR W Ui 2 S SR T AR B W B S 2 A LR 16 AN ETESk SR 1 R SR AN AR R E
IF 3, JLAG I HH 108 PS5, 75 HS W VECMP\RP #143 Jll K H 6914645 32 Fi s S, 366 &S 14 7. Bt
FTEAR DA E R, SERT TR B2 0T & i KBB4, 2018- 13 bl e B 8 & B KB e A S B T
R SR 5 T T v PR 3, SR BT AR L P o RSS2 2 2 T B S T (1 94 5 2018-20 T b s I 21 1 RO N B
A, 25 PR HHIK S s #Oo S Rl S SR & B3 ZBUETH R G B B ARG BT ik sA s 1o & B W R b e e
BRETHEE NS F T, S RP IS BRI 4 BT, SR H VIPAE O T 1 1)
Ji, R -2 ORI 2- LU I L U R -2- O - L-BA AN R R B R N 22 el S . 6 AN EHERE R AR )
KA B E SRS 51 2 5 L8 16 MEHEAk S Al R Sk B IR R & SR s AR 25, -
2- LA 2- CUMR I | U e a-2- - 1B S RS I A SO AY - W A4 SR AR A I B ) A g A 6 B R &
A AR B o P TSR T BB .

F R : AR s SRR T s GC-MS s &AM s kK B it i h A28k

FE 5 %S :5662.5 RKFRASED : A X ESRS :1009-9980(2025)04-0815-13

Dynamic changes of aroma substances during fruit development of six

sweet cherry varieties in Qinghai

HAO Shuaiqi"*, GUO Qingyun"?*, LI Linhao"’, YUAN Huaning"’

('College of Agricultural and Forestry Sciences, Qinghai University, Xining 810016, Qinghai, China, *Key Laboratory of Biotechnology
on the Qinghai-Tibetan Plateau, Ministry of Education, Xining 810016, Qinghai, China; * Key Laboratory of Comprehensive Manage-
ment of Agricultural Pests, Xining 810016, Qinghai, China)

Abstract: [Objective] Sweet cherry is a large-fruited, colorful, delicious, nutritious and popular among
consumers, and the cultivation of sweet cherry in Qinghai province started in 1994, and began to plant
on a large scale after 2000, with a cultivated area of about 2173.3 hm’, which has been becoming a char-
acteristic fruit industry in Qinghai province in recent years. And sweet cherry flavor plays a very impor-
tant role in the consumer’s preference, with the maturity of the fruit, the fruit will undergo extremely
complex physiological and biochemical metabolic processes, and the volatile aroma compounds also
change in the fruit. Therefore, the developmental period is a key factor affecting the production and ac-

cumulation of fruit aroma. To identify the aroma compounds in different varieties of sweet cherry fruits
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from the Qinghai province and to investigate the changes of these compounds at different fruit develop-
mental stages. [Methods] Fruits from six sweet cherry varieties, including Moreau, Qingying No. 1, Ce-
leste, 2018-20, Sweetheart and Rainier, were used as experimental materials. Aroma compounds were
analyzed with headspace solid-phase microextraction combined with gas chromatography-mass spec-
trometry (HS-SPME-GC-MS) at four developmental stages, shell-hardening stage (HS), veraison stage
(VE), commercial maturity stage (CMP) and full ripening stage (RP, respectively). The variations in aro-
ma compounds among these six varieties were compared using Venn diagrams, heatmap clustering anal-
ysis and principal component analysis (PCA). Partial least squares discriminant analysis (PLS-DA) was
applied to screen out differential aroma compounds and to analyze changes in their concentrations at dif-
ferent developmental stages. [Results] A total of 108 aroma compounds were identified across the four
developmental stages in the six sweet cherry varieties, with 14 common aroma compounds. Specifical-
ly, 69, 46, 45 and 32 aroma compounds were detected at HS, VE, CMP and RP stages, respectively. Dur-
ing cherry fruit development, Moreau showed a trend where aroma compound concentrations first in-
creased and then decreased. Qingying No. 1 and Sweetheart displayed an increase, followed by a de-
crease and then another increase. The 2018-20 variety exhibited a gradual decrease, reaching the lowest
concentration at RP stage. In contrast, the Celeste and Rainier showed fluctuations, peaking at RP stage.
PLS-DA identified differential compounds with (Variable Importance in Projection) (VIP) values great-
er than 1, including 2-Hexenal (E), 2-Hexenal, Hexanal and 2-Hexen-1-ol (E). Across different develop-
mental stages of six cherry varieties, 2-Hexenal showed a trend of increasing concentrations from low
to high, while 2-Hexenal (£) and 2-Hexen-1-ol (E) displayed a "W-shaped" trend. The concentration of
Hexanal generally increased, then decreased, and increased again. The results showed that the six sweet
cherry varieties were dominated by aldehydes from HS stage to PR stage; the contents of Moreau aroma
substances showed a general tendency of increasing and then decreasing with the development of sweet
cherries, among which aldehydes and olefins were the highest at HS stage, which was obviously higher
than that of other varieties, and then showed a decreasing tendency, and the lowest contents were found
at RP stage. The content of alcohols showed a trend of increasing and then decreasing. Alkane content
was the highest at HS stage, slightly decreased at VE stage, increased at CMP stage, and decreased to
the lowest at RP stage; 2018-13 varieties roughly showed a trend of first increasing and then decreasing.
2018-20 variety of RP content showed a gradual decline to the lowest trend, in which aldehydes showed
a first increase and then a decline to the lowest RP content, alkanes showed a first increase and then a
decline to the lowest RP content, alkanes showed a first increase and then a decline to the lowest RP
content, and enols showed a first increase and then a decline to the lowest RP content. The RP content
of Sweetheart variety showed a general trend of increasing and then decreasing to the lowest, with alde-
hydes and alcohols showing the highest content at VE stage, then decreasing and increasing at RP stage;
olefins showed the highest content at HS stage, and then decreased; and the alkanes exhibited an initial
increase in RP content, followed by a subsequent decrease, and ultimately showed a renewed increase.
Aldehydes content was the highest at HS stage and then decreased slightly; alcohols content decreased
and then increased to the peak at RP stage; olefins content was highest at HS stage; alkanes content in-
creased and then decreased and then increased to the peak at RP stage. By partial least squares discrimi-
nant analysis, the substances with VIP values greater than 1 were screened out, and 2- hexenal (E)-
(trans-2-hexenal), 2-hexenal (2-hexenal), hexanal (hexanal) and 2-hexen-1-ol (E)-(¢trans-2-hexen-1-ol)
were identified as the main differential aroma substances, with 2-hexenal (£)-content being higher, ac-

counting for 63.32% of the total aroma content. The contents of the aroma substances varied at different
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developmental stages of the six varieties. [Conclusion] The six sweet cherry varieties exhibited distinct

patterns in aroma compound changes during fruit development. The most important key aroma com-

pounds identified were 2-Hexenal (E), 2-Hexenal, Hexanal and 2-Hexen- 1-ol (£). These findings pro-

vide a theoretical foundation for the genetics and breeding of aroma in sweet cherry, as well as for re-

search on aroma synthesis metabolism and molecular biology.

Key words: Sweet cherry; Fruit development; GC-MS; Aroma substances; Developmental process; Dy-

namic change
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Table 1 Materials of six sweet cherry varieties tested
Frs B A K A RSTBAR R RAZIE
Serial number Cultivar Source Mature stage Fruit shape Peel color Flesh color
1 BLF] e L 5L ETE ESAREN ARG
Moreau France Precocity Wide heart Bright red Red
2 2018-13 [ K Y RALE ARE)
China Precocity Reniform Deep red Red
3 FEIRITRY VIEDN 24 L I E PN EARES
Celeste Canada Precocity Brachycardia Fuchsia Red
4 2018-20 [ M 34 i 4 7% ARE) P AREN
China Late-maturing Oblateness Red Light red
5 fiigw VIEDN e 24 (5817 Wt RAL
Sweetheart Canada Late-maturing Reniform Deep red Deep red
6 HE ENE| M 24 7L EIE AN SRE)
Rainier America Late-maturing Wide heart Yellowish red White
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Fig.1 Appearance of 6 sweet cherry fruits tested
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