B 22 3R 2020,37(9): 1404-1412

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20200106

4N ER G IEEA B REBFE IR RIE L
RS R, LT EEE Y, THE L RER,
BEHL A #ERL"

Crr E AL RE 2 BE M SEREATE 7T T, FE N 450009 529 g 44 SR JE R 4 2 [ PR BE A S2 36 5, HOM 4500095
VAT e AR KA T BV BH 471003)

 ZE LEIRN WU AR 5% )\ R R 43S A SRS 0 18] 5 bt SR M R TR By IR AL, ST
SR 52 5T B B SRR AR o L7 5 TR PR S A) (3 b 22 T 431 CTPAD VU 7 SR PRI A ) )5 3t 250, 4341 TPA 4R b5
FVE FE A Er B BAR S L R Y AT A< 35\ FE IR 6 d PN i P VG B 5603 R, < 4R /2 30 d N L FE el 72 50 d
P 5 SR DAV 52 R JEE 08 I8 5 4 S SR TR P RGP S PS8 R L RS 5 5 T 5 A G o P AR A 3B R A — B
RV [ T AT AT P B A I R B A K, W E R B RN RIS R I, 4 R C O R R RECN IR T
Ree ¥y 55 o RS PAIREE JE G < JCE 52 S PELVR 52 2 [B) DA e T E IR e S AR R C & R ) B R 35 IEAH G MR IR A A
A TR D BT (B BR 4l AR R C i A, A E TR SR SR G218 AN [R5 B R S (R TR B AN AR ), 55 Tt 2 4
AR A AT A5 H IR IR A T ARl A0 35 )\ TRV 6 o IRERE 5 R L4 W B B, T MR A AR ] 30 d,
“AB5E 50 do

SCBRIR): AL L BTk s TPA 5 770

PESZES:S661.1 MEFRERD: A XE 475 :1009-9980(2020)09-1404-09

Changes of flesh texture and nutritional components of four apple culti-

vars during storage
WU Mengmeng"’, ZHANG Ruiping" >, SHI Yajuan', DONG Haiqing"’, DING Tiyu', ZHANG Heng-

tao"’, GAO Qiming', ZHOU Zhe', YAN Zhenli"
('Zhengzhou Fruit Institute Research of CAAS, Zhengzhou 450009, Henan, China; *Henan Joint International Research Laboratory of
Fruit Tree Genomics, Zhengzhou 450009, Henan, China,’Henan University of Science and Technology, Luoyang 471003, Henan, China)

Abstract: [Objective]lThe apple cultivar ‘Huaguan’ with long-term storage capacity and the apple cul-
tivar ‘Meiba’ with short-term storage capacity were grown as the parental lines in the orchard of the
Zhengzhou Fruit Research Institute, and ‘Huashuo’ was an early-season apple cultivar derived from
the cross, whose fruits were nearly roundness, having a vermeil skin, pleasant flavor, long storage time,
and weighing 232 g on average. The objective of this study was to compare fruit texture properties and
nutritional components of different apple cultivars in order to provide a basis for predicting the quality
and shelf life of apple fruits.[Methods]The texture profile analysis (TPA) was carried out with the tex-
ture analyzer. The fruits of ‘Meiba’ ‘Huaguan’ ‘Huashuo’ and ‘Huarui’ were used as the experimen-
tal materials. One hundred fruits of each cultivar were collected at harvest time, and they were selected
with uniform size and shape, free from disease and mechanical damage. In this experiment, the time for
collecting samples was based on the fruit softening speed. ‘Meiba’ and ‘Huarui’ were stored at room
temperature for firmness measurement every 6 days, and ‘Huashuo’ and ‘Huaguan’ were measured ev-

ery 10 days. Flesh texture properties including firmness, frangibility, gumminess, springiness, cohesive-
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ness and chewiness were measured by TA.XT plus texture analyzer, using P50 probe. The parameters
were setas follows: the pre-test and post-test speeds were 60 mm-min™', the mid-test speed was 30 mm-min’',
within 5 seconds interval between two compressions. The specimen deformation under compression
was 60% and the trigger force was 0.1 N. For nutritional components in fruits, the soluble solids were
determined by a digital Brix fractometer, titratable acid was determined by sodium hydroxide titration
method, soluble sugar was determined by anthrone colorimetry method, and vitamin C was determined
by 2,6-dichloroindophenol method. The acquired data were conducted by mathematical and statistical
analysis using the Excel and the SPSS (version 22.0) was used for correlation analysis. [Results] The
flesh texture of ‘Huarui’ and ‘Meiba’ decreased significantly within 6 days, as the firmness of ‘Hua-
rui’ decreased from 30.1 N to 15.2 N, and frangibility decreased from 30.0 N to 14.7 N, which de-
creased by 48.6% and 45.8%, respectively. Firmness and frangibility of ‘Huashuo’ decreased slowly
within 30 days, and those of ‘Huaguan’ decreased slowly within 50 days. The tendency of gumminess,
springiness, cohesiveness and chewiness changes was basically consistent with that of firmness and
frangibility. At the end of storage, the flesh texture properties were slightly different, especially for the
springiness and cohesiveness. During the whole storage period, the flesh cohesiveness, gumminess and
chewiness of the long-keeping cultivars were significantly higher than those of the short-keeping culti-
vars. Texture change was the most significant during fruit development and storage, and it was an im-
portant index to evaluate fruit quality. For nutritional components, fruit maturity may play an important
role. The soluble solids, soluble sugar and vitamin C contents of late-maturing cultivar ‘Huaguan’ were
higher than those of the early-maturing cultivar at harvest, and the contents of soluble sugar of ‘Hua-
guan’ were significantly higher than those of other cultivars during the whole storage. The results of the
determination of nutritional compositions showed that the nutritional value of fruits was not close in dif-
ferent storage stages. In addition to the rapid decline of vitamin C content, other nutritional components
lost slowly during storage. Correlation analysis showed that there were no significantly different chang-
es in nutritional components among the four varieties, and there was no significant correlation between
fruit texture properties and nutritional components, while there was a significantly positive correlation
among flesh firmness, frangibility, gumminess, and chewiness.[Conclusion] Texture properties and nu-
tritional compositions were different in four cultivars during storage. The correlations of firmness, fran-
gibility, adhesiveness and chewiness among the four cultivars were significant, which may reflect the
flesh texture changes of different apple cultivarsduring the whole storage stages. There was significant
correlation between titratable acid and vitamin C content in four cultivars at different storage stages,
which may result in nutrient transformation. The shelf life at room temperature indicated that the hard-
ness and frangibility of ‘Huarui’ and ‘Meiba’ decreased significantly after 6 days of storage, and
“Huashuo’ and ‘Huaguan’ could be stored for 30 and 50 days, respectively.
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Table 1 Correlations among texture parameters and nutritional components of four apple cultivars
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Firmness F‘rgcura— Springi- Cphe— Gummi- Chewi- [EF4) ‘ Soluble Tlt‘ratable Vitarmin C
bility ness siveness  ness ness  Soluble solid sugar acid
it 5 Y€ Huashuo 1
Firmness A5 Huarui 1
% )\ Meiba 1
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Eirﬁf;"a' EFiHuarui 0994 1
3% )\ Meiba 0.968" 1
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e 9% )\ Meiba 0.869 0815 1
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Cohesive-  tepipiaryi 09957  0.999" 0984”1
e 3% )\ Meiba 0935 0.832 0.905" 1
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#5 Huaguan ~ 0.8727  0.823° 0.846"  0.976"  0.925" 1
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Note: ** indicate significance at 0.01; * indicate significance at 0.05.
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