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Abstract: [Objective]lThe texture analyzer has been widely used in the study on texture characteristics
of various fruits and vegetables, especially some fruits with post-ripening habit, which have obvious
flesh texture changes during softening. The quantitative analysis can be realized by accurately trans-
forming the complex and abstract taste of fruits into specific indexes that can reflect the properties of
fruit texture, such as hardness, cohesiveness, resilience, adhesiveness and gumminess. The objective of
this study was to compare the postharvest texture characteristics and storage properties among different
kiwifruit cultivars so as to provide reference for the study on kiwifruit texture, storage and preservation.
[Methods]The fruits of Xuxiang, Jinli, White and Sweet White were used as the test materials. Enough
fruits were collected at commercial harvesting period and stored at two different temperatures (25 ‘C
and 4 ‘C). The fruits stored at 25 ‘C were tested every 3 days, and the fruits stored at 4 C were tested
every 7 days. Six fruits were randomly sampled for texture profile analysis for each variety, respective-
ly. Flesh texture properties including hardness, adhesiveness, cohesiveness, springiness, chewiness and
resilience were measured by the texture analyzer (CT3-25K), using TA/100 probe. The parameters were
set as follows: the pre-test and post-test speeds were 2 mm - s and the mid-test speed was 1 mm s,

within 5 seconds interval between two compressions. The trigger force was 5 g and the target value was
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5 mm. The data processing and analysis and picture drawing were carried out using Excel 2019 and
SPSS 19 software. [Results]During both 25 °C and 4 °C storage, the overall change trend of texture pa-
rameters of four kiwifruit varieties were basically consistent. Among them, the TPA hardness, springi-
ness, cohesiveness, chewiness and resilience of kiwifruits decreased, and the adhesiveness increased. At
harvest period, the hardness, springiness, cohesiveness, chewiness and resilience of Xuxiang and Jinli
were significantly higher than those of White and Sweet White. All the texture parameters of the four ki-
wifruit varieties changed dramatically in the early storage at 25 C and the change of hardness was the
most obvious. Within 6 days of storage, the hardness of Xuxiang, Jinli, White and Sweet White de-
creased by 60.06%, 90.30%, 22.48% and 17.11%, respectively. At the end of storage, the hardness, ad-
hesiveness, springiness and chewiness of White and Sweet White were significantly higher than those
of Xuxiang and Jinli. In general, the changes of the texture parameters of White and Sweet White were
relatively smooth, especially in the later stage of storage, and the adhesiveness of the two varieties was
always large. At 4 C, the hardness of White and Sweet White increased slightly after one week of stor-
age and then decreased, and the changes of texture parameters of Xuxiang and Jinli tended to be gentle
after 5 weeks of storage. At the end of softening, compared with 25 °C, the hardness of Xuxiang and Jin-
li increased by 27.03% and 44.73%, the springiness increased by 12.42% and 17.11%, the chewiness in-
creased by 1.26 times and 1.40 times, separately, while the hardness, springiness and chewiness of
White and Sweet White did not significantly increase. The low temperature condition at 4 ‘C was more
favorable for the storage of Xuxiang and Jinli, which effectively improved the springiness and chewi-
ness of kiwifruit in the later stage of storage. Correlation analysis showed that there was a significant
correlation between texture parameters with four kiwifruit varieties: TPA hardness, cohesiveness, spring-
iness, chewiness, and resilience were significantly and positively correlated, but there was mostly nega-
tive correlation between the adhesiveness and other texture parameters. In addition, most of the storage
indexes of White and Sweet White were close to 0, which indicated that their textures were more stable,
and they had the best storage potential under 25 C conditions. By PCA analysis, two principal compo-
nents were extracted from 6 TPA texture indexes, and cumulative variance contribution rate was
92.08%. The two principal components could be used to distinguish these four kiwifruit varieties. [Con-
clusion] The TPA hardness, adhesiveness, springiness, cohesiveness, chewiness and resilience could be
used as the main indexes for the evaluation on the kiwifruit texture. Flesh texture of four kiwifruit vari-
eties was different during storage, and most of the TPA texture parameters showed significant and posi-
tive correlations. During 25 “C storage, the texture parameters of White and Sweet White changed very
slowly, they were more resistant to storage, and Xuxiang was more resistant to storage at 4 ‘C. The TPA
hardness, chewiness and adhesiveness were the important texture parameters to distinguish White and
Sweet White from Xuxiang and Jinli.

Key words: Kiwifruit; Texture profile analysis; Texture; Storage property

55384

BRI R 7 B RS IWIE =
TR EE R FER AL EE R
P TR B A2 SR f IR R AR AR SRS, A B 3
WIS, RS ARIRAS O SPIE8, 2 AL 1=
715 M0 SR S P o SR 8 b Ao DRI AR 27 o
KARIGAE I TR I IS 7T RE OR1IE K foe ORI A AZ
FICNEE ., —BORYE, PO AN 58, SRk

TR A Ak S5 v HE T A Ak T D A2 45, T B A TR A Bk T
fE & BREh, nT A A, TUBMURR R IR D, HAT
PR R S 71 50k T A EL -

ot A B AN B b AT ML R SR VP A 7 i o
ANR] 45 52 4 1) S B it o Jos k5 SR PR A A L LI
T 3R M S 1S TT AR g SR A ot s A [ R el
R AR 2 AL, RS SRR 1 5 50 KO



9

YR , 5« FEF TPA [RGB o Hh 22 57t 0 B Ik D

1581

P SR m) o W TEAS R R BRIk SR SR 5 B o
H R I T B M T A R AR BN R, v S B
B M TR I B SR AR T R T B N R
BEAS [F) o b 18K 75 3K« TPA (Texture Profile Anal-
ysis, JiT b 22 10 73 A2 /R 8 43 A 8 i o R 1R 1A
MFBL O EIE NN Z AT SR . Bk
JB TR IR, K 5 Wi A2 H 550 i A8 AL 5%
9 B s TPA I AT LUK SR Bk e 5 0 118 5 Hh 15
PLE 853 BT » BEXTBR A bk S S 02 i 2E 4T 25 WL AE A 7T
Hrioms AR SRR B R A TPA WA 43 70 4R
W 1A A FE 1-MCP FH 5L 48 A 8 06T B bk 2R S
FAJTT IR B2, 45 SR B, 1-MCP R R A1) e BE 4
Hiy 24 5 SRS oA PR R R E T AL IR EE .
AR SR SR E v 22 R BOK, HH AR T AR AR
TR Rk S S 5T b () BT S AR /b, T TPA v 1Bk
Mok SR I 5 22 S v oA BH A , A DGR EE 2 Rl — A
it P 22 AN B A B2 AN R — AN I A e I Y, PRk

A TR o o A Bk AN [0 B 39 58 P Jo 38 A kAT EE B o
Bro BB AR F R RO B0 SRR AT R4
4ASANTR] b AR AR R S k6 8 I TPA i 7T
25 CAHN4 CIjE T R SR Jq AL (A, 734 %
RS R AR AE , I3 T TPA B SRR A
[7] it P RSB I R A P A 5 D P AN (] o o
TR IR SR o AR A K e I SR (BRI S FF

1 FRHRDT A

11w

TRER A LA v MRS R AR 1 4 4 it b R A Bk
R, BIAR A W TR AR, 35K T 2019 4F
(T Do HBEBEN WA T T 3 H 5 52 Rk
TRk M, i S A A, T TR SRR R
Bk A AT A8 TR 7K T3 7 L 3 X Rl ik & ) v A
PSR it i, SR KT 56, BR & m] 11 SRR B
B2 WA AR 58 T A B AR SRk B T ik

R 1 FESMPEREDER U RIMEIK AR

Table 1 Comparison on fruit characters of different kiwifruit varieties at harvest period
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F1. Peak force in the first compression cycle; Al. The positive area of the first compression cycle; A2. The positive area of the second compres-

sion cycle; A3. The negative area of the the first cycle; A4. Positive area of downward compression stage in the first cycle; AS. Positive area of up-

ward return stage in first cycle; T1. Time from the probe contacting the sample to the target value in the first cycle; T2. Time from the probe contact-

ing the sample to the target value in the second cycle.
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Fig.1 Typical TPA curve of kiwifruit
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Fig.2 Changes of hardness of kiwifruit at different storage temperatures
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Fig.3 Changes of adhesiveness of kiwifruit at different storage temperatures
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Fig. 4 Changes of cohesiveness of kiwifruit at different storage temperatures
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Fig. 5 Changes of springiness of kiwifruit at different storage temperatures
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Fig. 6 Changes of chewiness of kiwifruit at different storage temperatures
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Fig. 7 Changes of resilience of kiwifruit at different storage temperatures
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Table 2 Correlation among texture parameters of four kiwifruit varieties

24 iy il PR ik b L I o] & 1
Parameter Variety Hardness Cohesiveness Adhesiveness Springiness Chewiness Resilience
T 17 Xuxiang 1
Hardness ST Jinli 1
1E4F White 1
i HE%5 Sweet White 1
OF 3 7 Xuxiang 0.927" 1
Cohesiveness ST Jinli 0.749" 1
145 White 0.590" 1
i AEEE Sweet White 0.575" 1
ik 4 Xuxiang -0.863" -0.818" 1
Adhesiveness 4 iy -0.707"  -0.670" 1
145 White -0.698" -0.529" 1
i #E 55 Sweet White -0.453" -0.338 1
HE 1345 Xuxiang 0.913" 0.898" -0.872" 1
Springiness 45100 Jinli 0.832" 0.745" -0.716" 1
164 White 0.494" 0.601" -0.307 1
T HE4F Sweet White 0.365° 0.492" -0.347 1
MR g 47 Xuxiang 0.984" 0.955" -0.859" 0.930" 1
Chewiness S Jinli 0939"  0.735" ~0.740" 0.891" 1
1B White 0.868" 0.734" -0.625" 0.735" 1
fiH #E5 Sweet White 0.848" 0.531" -0.485" 0.565" 1
[ 5 1 47 Xuxiang 0.949” 0.926” -0.870" 0.888" 0.963" 1
Resilience 4 Jinli 0.693" 0.677" -0.623" 0.675" 0.732" 1
£ White 0.662" 0.717" -0.730" 0.555" 0.776" 1
i 4EHE Sweet White 0.676™ 0.505" -0.326 0.364" 0.597" 1

T p < 0.05, FREFMEEE 1 p <001, FREFEWNEE.

Note: * Significant at 0.05 levels; ** Significant at 0.01 levels.
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Fig. 8 Storage index (SI) for the fruit texture dynamics of four kiwifruit cultivars
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Fig. 9 PCA loadings (A) and scores charts (B) for TPA parameters of kiwifruit
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