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Analysis of texture quality of the fruits in litchi based on the texture pro-
file analysis (TPA)
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CAI Changhe’
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Genetic Resource Utilization, Ministry of Agriculture and Rural Affairs, Guangzhou 510640, Guangdong, China)

Abstract: [Objective] Litchi (Litchi chinensis Sonn.) is a subtropical evergreen fruit tree of the Sapin-
daceae family. It was firstly planted in Southern China and Northern Vietnam, and now is grown in
more than 20 countries of the world, mainly distributed in Southeast Asia, especially in China, Vietnam,
Indonesia, Thailand, and the Philippines. It has become one of the most popular fruits because of its de-
licious taste, attractive color, high nutrition and food therapy value. However, the fruits of litchi have a
short shelf life, and are difficult to transport and store for a long time. Therefore, it is urgent to select
new variety with long shelf life. The texture quality is important for shelf life and storage ability. Tex-
ture analyzer has been widely used in the study of texture characteristics of various fruits and vegeta-
bles. However, there have been few reports on the texture study of litchi. This paper dealt with the
quick and objective evaluation of different litchi varieties, and the groups of litchi fruits distinguished

by the texture quality. [Methods] Texture profile analysis (TPA) was used to test the texture quality of
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120 varieties of litchi in 2020 and 196 varieties in 2021, respectively. The fruits were collected from the
National Germplasm -Guangzhou Litchi Nursery. The probe of TMS-75 mm was used, its height above
the surface of sample was 18 mm, the range of force sensing element was 250 N, the deformation was
50%, the test speed was 30 mm - min’', the initial fracture was 0.2 N. All samples were in a same size
and were peeled. [Results] According to the TPA results, the texture parameters of litchi fruits mainly
included the hardness, adhesive force, adhesiveness, cohesiveness, springiness, gumminess and chewi-
ness. The correlation analysis was performed with each texture indicator. The results showed that hard-
ness was significantly and positively correlated with the gumminess, chewiness, and springiness and sig-
nificantly and negatively correlated with cohesiveness (p<<0.01); the adhesive force was significantly
and negatively correlated with the adhesiveness, also positively correlated with the springiness (p<<
0.01); the springiness was significantly and positively correlated with the chewiness, gumminess, adhe-
sive force, and hardness (»p<<0.01); the gumminess was significantly and positively correlated with the
hardness, cohesiveness, springiness and chewiness (p<<0.01); the chewiness was significantly and posi-
tively correlated with the hardness, cohesiveness, springiness and gumminess (»<<0.01). Then the prin-
cipal component analysis was performed. The indicators could be divided into three main components,
the accumulative variance contribution of first three principal components was 90.535%, which could
basically reflect most information of the texture quality of litchi fruits and would have high representa-
tiveness of texture quality information. According to the representative texture parameters, 196 varieties
in 2021, were divided into three main groups through clustering analysis, namely the palatability group,
adhesiveness group and cohesiveness group. [Conclusion] Based on litchi texture parameters, we per-
formed correlation analysis and the principal component analysis. 196 litchi varieties could be divided
into three main groups, namely the palatability group, adhesiveness group and cohesiveness group. The
hardness, springiness, gumminess and chewiness of the palatability group were higher than those of the
other groups; the adhesiveness of the adhesiveness group was lower, and the adhesive force was higher,
and the two texture parameters were negatively correlated; compared with the other two groups, the
hardness of the cohesiveness group was lower, and the cohesiveness was higher, and the two texture pa-
rameters were negatively correlated.

Key words: Litchi (Litchi chinensis Sonn.); Texture quality; Texture profile analysis; Correlation analy-

sis; Principal component analysis; Clustering analysis
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Table 1 Litchi resource names in 2020 and 2021
Ty P BHEARK Ty P BHEARK By P BHEARK By P BRIEARK
Year No.  Resource names Year No.  Resource names Year No.  Resource names Year No.  Resource names
2020 [ 2020 33 EEH2 2020 62 25 2020 94 FEEETCAZH RO
Zhishanhuangdan Huangpili 2 Zhuangyuan 2 Nandaowuheli(Da)
2 [@#% Yuanhe 34 YEA 63 2-5-6 95 EREHH UM
3 Rl Jicuirou 64 Bl 23 Nandaowuheli
Hongjun 1 35 HALE Qiongshan 23 (Xiao)
4 EL Jigong 1 65 945 96 i Niuxinli
Cuixiangli 36 H%% %‘2 _ 66 7 CER) 97 ﬁﬂﬁﬂz _
5 LkEEl Jiayuanmili Zili(Hainan) Nuomici
Donglongmili 1 37 '{%EE;’E ' 67 il B 98 iiﬁéﬂ? '
6 HEHI Jiangjunli Tunchangqingpi Pingpanggiu
Huangpili 1 38 MG 68 G 99 LA
7 REEY Jiaopanli 6 b7 F)lyueshu
Anduomili 39 H:2% Jingxing Aniangxic 100 &R Qingfeng
8 Ijﬁl% 40 Bl 70 N 101 fﬁ'd_lﬁ%'
Qionggong 1 Jufen 1 Anduojidan Qiongshan 5
e : : == TS _ o =)
9 5% 7% Binbaoli 41 JH.REI'/J\ J'7§ 71 21632 Anfu 3 102 f)ﬂ.lll 155
10 MEZEE Lingingxiao- 7 7% Binli Qiongshan 15
Lo £ inli ;
Edanli 2 dingxiang ¥ ' 103 S35
11 AlL4E 2  BES 73 PRE Chenzi Renshen 3
Zhushan 4 Lingyao 1 74 FHE Chengtuo 104 F-Pbf
12 HHE 43 57, Maguili 75 IR Shangshuhuai
Caomeili 44 H ¥ 15 Mupai 1 Chuilihuangli 105 SUHERE
13 U245 45 JKId Qingyuan 76 ik Chunteng }Slhglangllanyu-
Jiuhu 24 46 Bl 26 2 77 o ebao
14 IJ_I XE’J}]@ Qiongshan 26 Dongguanluo 2 106 ) I l E:tuj\
" s Sichuanguiwei
Shanjipa 47 2010129 2 78 I pl 2R . N
15 TEARMEKEL Qiongshan29 Fengtangying 107 RE '
Huadongjiamizhi 48 s 79 20T 48 Songxiang
16 B4 Aili Renshanli Fengshanhong- 108 %2
\ . e denglong Wujun 2
17 %K Anliang 49 [R5 )
o Renshen 2 80 A7 Goubei 109 flEE#
18 %7 Baipili Xianjinfen
. S0 EE 81 %t Gualii jinieng
19 E 4% Baisheng - . 110 FLAYBEZ
. ‘ Renshenli 82 15 . N
20  #i4¥ Budai 5 (TA3E Guangyuan 1 Xiangshanjizuili
21 Bt Rengong 3 83 ¥ Gui 111 *’E%/J\E . .
Changhong . . Xiaorongxiaomi
o 52 =ikt 84  R4AT T
22 &3 Changwen Sanshanjianyeli Haiguo 4 12 ;(’ﬁ i 5:'3?1.
s : \ inqiumili
23 #0f Cuiye 53 KR 85 A Heizhi 13 EHRT
=] : =M
24 Iﬁ)z# 1 7 Shuijingqiu 86  LLALLR Xuehuaizi
ajing 54 1LXF Wuchali Honglihongguo
25 Kdbom \ e onged 14 HAEBLE
e 55 BN T 87 UHH Yeshengli 9
Dajing 2 Xinxingxiangli Hongligingguo s i
26  Kit Dazao " 115  WBEET
56 JAARL 88 LBk Yurongxiangli
27 KREZ2 Yanzhihong Hongzhenzhu . .
Donel i 2 . o ) 116  [E¥k Yuanqiu
onglongmili 57 UME, 89 M#¥ Huaizhi T I
28 #4&% 1 Edanli 1 Yigiaomili 00  EA2E Zhigui 1J
29 HREI1E 58 A7 Yulinli Jigong 2 18 RS
(iﬁulyuan 1 59  LEE 91 & HE Zhiminli
30 #WE10%5 Yutanmili Linef o
Haiken ;Z 1 ‘mg enento 119 J&1f7;
¢ 60 [z} 92  AHE Zhuxueli
31 ZGER Yuanduanli Liuyuexue 120 S
Hongxiugiu 61 CfRE1E 93 Tykmiiin2 s Ziniangxi
32 f#Al Houxian Zhuangyuan 1 Madagascar 2
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AR AR YRS RS RS VR Y S AR
Year No. Resource names Year No. Resource names Year No. Resource names Year No. Resource names
2021 1 EEHE 2021 45  pRd Qingyuan 2021 84 EIR Tianyan 2021 125 #1165 Qiongshan 6
Zhishanhuangdan 46 mul2es 85 SHET0E 126 31117 Qiongshan 7
2 [@# Yuanhe Qiongshan 26 Shisheng 70 127 W45 Yamulong
3 %R 1'% Hongjun 1 47 };;-i_m 295 86 2-216 128 K Z%7% Dadongli
4 Jfe# % Cuixiangli Qlon%ihan29 87 2-254 129 31l 8 5 Qiongshan 8
5 HREZL 48 {=1117% Renshanli 88 U4IE2 5 Lingyao 2 130 7160
Dongi(:ngmili 1 B 49 :4%3:%' Renshen 2 80 H#4 Zaomi 4 B 7169
6 %Ezz;, L Huangplh' 1 50  {Z¥7% Renshenli 00 R 3 7170
7 %% %7 Anduomili 51 {EA 35 Rengong 3 Nandaowuheli 133 2009713
8 Wmals 52 ZihReti 91 HIENTH 134 7-181
Qionggong 1 Sanshanjianyeli Leilingxiao-
9 57 Binbaoli 53 KBk Shuijinggiu dingxiang 135 7-190
10 #5752 5 Edanli 2 54 1L X7 Wuchali 92 MK T 1 136 7-191
11 #1145 Zhushan 4 55 WINES Yulindadingxiang 1 137 7-200
12 #4535 Caomeili Xinxingxiangli 93 KA 1-1 138 7-201
13 U124 % Jiuhu 24 56 MR Yanzhihong Yongfapu 1-1 139 7-204
14 138/ Shanjipa 57 XHEH Yigiaomili 94 E3 Zaomi3 140 7-206
15 FEA Mk S8l Yulinli 95 HiK# Tianshuili 141 7-207
Huadongjiamizhi 59 T Yutanmili 96 41 Zaomi | 142 7-208
16 % Aili 60 @74 Yuanduanli 97 Jii# Bianli 143 7-215
17 %R Anliang 61 CHE1S 98 L2 Zaomi 2 144 7-218
18 E 7% Baipili Zhuangyuan 1 99  MIF5 15 Liuli 1 145  7-222
19 ¥ Baisheng 62 2% 100 /N Xiaoye 146 7-231
20 A4S Budai Zhuangyuan 2 101 FIbkk T 2 147 7-236
21 £t Changhong 63 1-100 Yulindadingxiang 2 148 0779
22 3 Changwen 64 1407 102 #7525 Liuli 2 149 7 H it Qingpitian
23 I Cuiye 65  ARUFH Hexiachuan 103 #%:2% Rongyu 2 150 894
24 K3F1% Dajing 1 66 Ziiiﬁgzhong 104 R757; Shufangli 151 8-102
25 K25 Dajing 2 67 ks 105 %A 1'% Anfu 1 152 9-1-5
26 Ki&i Dazao ZengchengJinfeng 106 A2 35 Wujun 3 153 ¥b%; Shali
27 REH, 2 68  Pink Kway May 107 %4825 Anfu 2 154 9-030
Donglongmili 2 69  £I7% Hongli 108 K% 1% Xiaorong 1 155 9-031
28 WE | Bdanli 1 70 HMa 109 #Hi% Chitangli 156 #3525 Haiken 2
29 #E 1% Guiyuan 1 Qinzhouhongli 110 WEAZ 157 3t Qingtian
30 ##E: 105 Haiken 10 71 [2-4-2 Pu2-4-2 Wanggongli 1 158 FIVIRIREE
31 445k Hongxiugiu 72 #4 Tianyan 11 HEAH?2 Tongshachihuaizhi
32 fZfil Houxian 73 EEE Wanggongli 2 159  7FHE% Qingtangli
33 B # 2 Huangpili 2 Heimiandeng 112 %435 Anfu3 160 S PG T-7
34 WA Jicuirou 74 A 113 #5275 Haiken 7 Guangxifanjiao 7-7
35 #HA1E Jigong 1 Guangxigoubei 114 6-019 161 524 4 Shisheng 4
36 (LB Tiayuanmili 75 T Maqueqing 115 E¥E15 Juhai 1 162 527 5 Shisheng 5
37 % Jiangjunli 76 37383 116 #5175 Yurong 1 163 9-271
38 Y, Jiaopanli 77 37415 117 B % Changyingli 164 HLEEEKHE
39 JE Jingxing 78 278 118 2% 1 Shisheng 1 Dianbainuomici
40 E41E Jufen 1 79 KK Mihuaizhi 119 5272 Shisheng 2 165 JoHIR7; Wuciheli
M OHENTE %0 2.087 120 927k 3 Shisheng 3 166 L 175 Jiuhu 17
Lingingxiaodingxiang 81 42 Jidi2 121 6-227 167 JLi 225 Jiuhu 22
42 W15 Lingyao | TRk B 122 2009-733 168 KL 3
43 5175 Maguili Yeshenglizhi 9 123 %35 Haiguo 3 DaE:)ngpz?o-zaoshu
44 HR 15 Mupai 83 HRURHE Ziniangxie 124 L1105 Jiuhu 10 169 A5 Shuili
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By S HIEAR iy S BEAK Tty F5 BHEAK Ty 5 BEARK
Year No. Resource names Year No. Resource names Year No. Resource names Year No. Resource names
2021 170 BT HAL 2021 176  Jui105 2021 183 EHdHHL 2021 191  THREED,
Mengjiangsuanlizhi Jiuhu 10 Laowolizhi Shijiaoxiangli
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1 041- 178 %55 Zili 5 A7
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Guangxi 041-009 179 HEPIRRKKL . Yeshengli 12
173 o KRE Huangrounuomici 187 %% JL AR 321
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Yingshannuomici 180 Iﬁ; 315 188 #7H Chi Zengchengcuirou
174 %% Putaoli Qiongshan 31 e 196 AR TELL
. o e e 2.
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Fig. 1 The TPA curve of texture character of litchi flesh
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Table 2 Correlation matrix of texture parameters of litchi flesh derived from TPA test in 2020
PEAR Tz iEoN 11w FiRTE W ERTE i JBe M Mg Pt
Character Hardness Adhesive force Adhesiveness Cohesiveness  Springiness ~ Gumminess Chewiness
f#i [ Hardness 1
B KB 71 Adhesive force -0.038 1
Zhi Mt Adhesiveness 0.061 -0.965%* 1
P9 %P Cohesiveness -0.348%** -0.012 -0.024 1
#114: Springiness 0.392%* 0.257%x* -0.158 0.105 1
& PE Gumminess 0.800** -0.022 0.027 0.181%* 0.500** 1
NHUEPE Chewiness 0.704** 0.095 -0.054 0.203* 0.782%* 0.914%* 1

T AR 0.01 KT B ERIDR, *. AE 0.05 KT EREZEMK. TR

Note: ** represented the extremely significant correlation at level 0.01, * represented the significant correlation at level 0.05. The same below.
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Table 3 Correlation matrix of texture parameters of litchi flesh derived from TPA test in 2021
PEIR T2 RRFME I R R A IR MEL g
Character Hardness Adhesive force Adhesiveness  Cohesiveness  Springiness ~ Gumminess  Chewiness
fifiJ% Hardness 1
iEoN W] -0.090 1
Adhesive force
Zi Bt Adhesiveness 0.141* ~0.905%*
P95 Cohesiveness -0.167* 0.014 -0.096 1
#% Springiness 0.480%* 0.056 -0.108 0.143* 1
2 F4PE Gumminess 0.846** —0.081 0.079 0.245%* 0.565%* 1
Mg Chewiness 0.757** -0.012 -0.013 0.241%* 0.804%* 0.917** 1

2.2 FHE@mMTPA RS HERS S

FIH SPSS 21.0 XF 2020 4F ft) 120 73 % I8 () AH 5%
[ S HARAR AT T 5 3 Mo AR 23 B 45 AT D
(R, EE/ NI TS H 1R B2 E A
g3 S 3 3 B4 R AE AR 7 i 4 3.094. 2.014 Fl
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Table 4 Principal component analysis of texture parameters of litchi fruit in 2020

H54E 7] & Feature vector

PEIR Character 5 1ERS 52 £ 53 EHOY
First principal component Second principal component  Third principal component
fifl i Hardness 0.260 0.121 -0.381
I KB 71 Adhesive force 0.056 0.482 -0.085
R M Adhesiveness -0.041 -0.481 0.068
P EEVE Cohesiveness 0.026 -0.033 0.790
#14: Springiness 0.249 -0.085 0.119
fEE & Gumminess 0.297 0.096 0.060
NHIEPE Chewiness 0.316 0.028 0.123
FFEH Characteristic value 3.094 2,014 1.228
TIHR Contribution rate/% 44.216 28.777 17.543
R Tk % Cumulative contribution rate/% 44216 72.992 90.535

PRk 1) iz s e = AR 0 oK i FIBE . 26
3 AT 0P FEE BT o5 B K, B AR N, IR 24
FRFRAE 2020 -1 120 43 B U5 AR AR B AR 2 A o3
PR SR A R R AN AR DS 2 R B3 IE
F15 5 1RGN IE 7 B b, T A R BT 26 1 IRE
(9 IE F7 5 EH IR DL P R e KA s T /S , 3 5 i
IS H 58 AT

5 M2021 F 7k 196 13 BIE I TPA it 25

(19 35 B 20 20 BT e 3 BT 52 0 40 AR 45 SR A 2020 4
120 £ 55 Y5 (I X 45 SR B0 — 80, 43 8 3 A Ak
a5 51 R V2 E R VB 3 A R 2
W N 3.235. 1.948 1 1.090, J5 % 51 Bk K 70 B N
46.216%-27.829%15.575% , B 11+ 77 Z BTk R 43 5l
N 46.216%74.045% LA 2 86.619% . 5 1 F s
IR R RE 3 i 6k R EL I T 5 A A e A
2 0 R IR B R 2k B 7 I e A R 8 A 6 Al AR



2248 3 i)

S

5394

®S5 2021 FHRREFMER S D

Table 5 Principal component analysis of texture parameters of litchi fruit in 2021

JHAE[A] & Feature vector

PEAR Character 1 E R 2 1 3R
First principal component Second principal componen Third principal component
fifi ¥ Hardness 0.263 -0.062 -0.355
NGB 77 Adhesive force -0.025 0.490 -0.156
KB Adhesiveness 0.021 -0.499 0.062
P4 2E 7 Cohesiveness 0.060 0.092 0.870
#i4 Springiness 0.241 0.098 0.037
J Pt Gumminess 0.293 -0.013 0.035
NELIE 14 Chewiness 0.302 0.045 0.056
'RFAEME Characteristic value 3.235 1.948 1.090
T1#k % Contribution rate/% 46.216 27.829 15.575
Z1F 5Tk ®% Cumulative contribution rate/% 46.216 74.045 89.619

H IR, 25 3 3 g3 T A FE R P SR P AL R A2
K. G54 2020 412021 (1 316 2 4 % T 14 3 A%
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PERF 5 28 3 E o 8 R M At 2 A 1o FR B 3R
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ANZRBESRR, T LB B 7 B oAt 2 A SRR, 1)
fH40.12 N-mm™, T LLER 1T 2% VR T A B 2%
dn s R TTTR A 5 92 4 TR, 1X — R BRI T o LL 43
&%, H BRI ME A 0.34 Ratio, 55 HiAlh 2 > 23
PE B, A e/, 9 11.04 N FH P SR8 i
FER] R, P SRR O P gt 2 BN, i AT — 2R 4
BRI JE TS M (3R 6) .

vz AT, 2021 4E 1 196 143 % 5, 84y R 3 2%,
X 32875 N AE 1 S | S M SR 1 R

VEKTE .
3% W

3.1 HERARMSHEREXM

JRAEAC TPA W, 58 A BN 171 s (1) PEL g &
REAR SRR AT A 2 IRBF I, V15 2 A HE A
SV UH I 5 T S A, X SRR AR S LR RN R
R 4 T St sz e SR AT £ J5 b ot B R A 0 o S AR
2020 12021 £ 11 TPA M 4 o] A1, 2 N EFE )
Tl R AT 2« R e 2 e  EL MG P L A 38 SR
B (p<<0.01),2020 £EAH < R 504375 4 0.800
0704.0.392,2021 £F [ 53 5124 0.846,0.754.0.480 , i
P EWAECERE LA IR
SR | OEL R A 1 G 1 TR B R 3 (p<<0.01) , AR R
53008 0.530.0.929 ; VFFL SFC TR I, e AL
5 E VR T SRR 3 R DG (p<<0.01), AH %
FE HIN-0.518.-0.836, 5 AT 5T 45 FAIRAH I »
T AT A 4K SR S5 AN R 3¢ 1 5 75 B SR PR i K
5L I 5 S A I 5 7 2 RO PR A 5 3 | P R
WL W14 PR A S A 2 35 (p<<0.01) , FH 5= R 3o
0.720.0.769.0.994 , iX 5 AL IG5 WA A — B A E
SCAECIRIAT 5 W SRR B 5T 45 SRR B, 2 1) B
G | P SR LIRS S S A G, A DR R AU AN
0.734.0.326.0.755, 5 A S 4G 45 G — 5. ik
5508 R L s 1t A0 RE O 1 SRR B 3E IR AE SR (p<
0.01), A7 IR 75 4 S50 7E 3 L B IRAR Fi g R
BRI AR AR AR S VAN B3 X AR T RE R
FP T AN [R] BT 51 2 1 5 Th R S TR A 2k B IR



1234 BT, 55 HE T TPA TN 75 B B IR R AL 5 3t i 53 2 2249

[if] 2-4-2 Pu 2-4-2

=
w
15
@
%)
S
=)
o3

T T T ﬂ T T 1% [fif Wumian

E 7-218

10-303 # PR K HE Huangrounuomici

LR 764D Zhongshanzhuangyuanhong S/ 3 Shisheng 3
JKZK Shuidong SRUREE Ziniangxie

Hibk KT 7 1 Yulindadingxiang 1 9-217
485U L Caikengrouwan Hli4% Tangbo

&% % Edanli Bl 6 5 Qiongshan 6

J % Bianli %1% 1“5 Hongjun 1

i1l 29 5 Qiongshan 29 } JU# 115 Jiuhu 11

{Z111%; Renshanli 9-031

1% #; Baipili 0779

Bl KR Yingshannuomici ]4_]~ L 15 Zhuangyuan 1
2216 — Uil 22 %5 Jiuhu 22

[543 % Yuanduanli B 75K 9 5 Yeshenglizhi 9

7-169 1_]— Kitk Dazao

21453k Hongxiugiu % % Qingpili

FiTHE Tianyan A2 3 %5 Wujun 3

L8 1 Zaomi | Il— FHEH Chitangli

JRAR4T Yanzhihong
6-019

JKFd Qingyuan

75t Chiye
2009-713

Vb3 Shali

i % Heimiandeng
&% 15 Lingyao 1

4G 1 %5 Anfu 1

% 1% Yurong 1
7-231

K 15 Dajing 1

11 26 5 Qiongshan 26
7KK [ 1-1 Yongfapu 1-1
K2 % Dajing 2

2% Jingxing

| I
|

7 Aili E#§ 15 Juhai 1
S Heiye —— M i 4% Budai j
527k 4 Shisheng 4 7-190 [I—
HIEPY Zengehengeuirou R % 7 Donglongmili — I—
15 Jigong 1 K% Shuili - f—t
5% 3 Zaomi 3 TE5 # Binbaoli |—
SUMFEE 7 Yigiaomili 7-181 |
B 7 %5 Haiken 7 7222 |
[A#% Yuanhe 6-227
£ 3 Changwen 7-236
54078 Yamulong VK3 Bingli
#3510 5 Haiken 10 7-206
42 7% Feizixiao 52F 70 *5 Shisheng 70
#3351 Zhishant d ¥4 1% Jo#% 7 Nandaowuheli
% [L Anliang .Y 7 Wuchali
7-204 B 15 Qionggong 1
F1li 8 %5 Qiongshan 8 W7 2 %5 Liuli 2

%1% 2 %5 Lingyao 2
HF # 7 F. Guipingwuyuewu

i35 2 %5 Haiken 2
Al Houxian

by

W /NT 4 Leilingxiaodingxiang #7111 4 %5 Zhushan 4
J 75 041-009 Guangxi 041-009 E5r 15 Jufen 1
7-200 37383
8-10-2 J\5 & Babaoxiang
H H7 % Huangpili 1-100
%% %7 Anduomili 9-030
T % 7% Putaoli 45 2 5 Jufen 2
XEHfEIA) Jicuirou L% 4 Zaomi 4
i/ T #F Lingingxiaodingxiang 9-1-5
L 3 45 Haiguo 3 i Qingtian
F2% 1% Xiaorong 1 W55 7% Shufangli —
{Z7% 2 5 Renshen 2 #0t Cuiye
8 (1R KK Dianbainuomici 1-407
11175)1€ Shanjipa HEZA 7 1 Wanggongli 1
ERINAL 7 Qinzhouhongli Pink Kway Hay

I P27 Guangxigoubei
IR 7 Xinxingxiangli
{=7#7%, Renshenli

7-160
W30 7 Zengehengjinfeng
EHHH Laowolizhi

T HE# Qingtangli

A 2 5 Edanli 2

£t Changhong

7 Zili

FKATHL L Dahongpaozaoshu
7% Maguili

10-11-3-3 /N Xiaoye
% %, Jiayuanmili SE4 5 Shisheng 5
2009-733 7-191

7-208 b YAl Shakengzhong (S—

P %KL Luzhoulizhi

[0 3R ¥4 Tongshachihuaizhi
{4 k% Baisheng

H 15 Mupai 1

J 3 2 Jidi 2

A 3 5 Anfu 3
Kk Shuijinggiu
A 2 %5 Anfu 2
Jife % 7 Cuixiangli
{4747 Jiangjunli

Hi# KT % 2 Yulindadingxiang 2 7 Yulinli
L3 2 Zaomi 2 8-7-4

547 Caomeili FR# 7 Maqueqing

2-7-8

57 Jiaopanli
#7245 Yurong 2
R A Yutanmili
FER 2 5 Guiyuan 2
5k 1 Shisheng 1

YEIT %5 B Mengjiangsuanlizhi
HMHFIG 7G40 Xiapuhuyuyuanhong
AKUFE Hexiachuan

112175 Sanshanjianyeli

37415 %+ Tianyan

J Vi 4E 7-7 Guangxifanjiao 7-7 JLil 17 %5 Jiuhu 17
F{17K % Tianshuili 4274 12 %5 Yeshengli 12

LB 2 %5 Zhuangyuan 2 31l 7 %5 Qiongshan 7

7-170 {E2 3 5 Rengong 3

%% 7 Shijiaoxiangli KAMEL Mihuaizhi

7-215 HEZA 7 2 Wanggongli 2

£ %% Changyingli

JUi 10 %5 Jiuhu 10

KA 7 Dadongli

Bl 31 %5 Qiongshan 31

2254
o K7 Wuciheli

M7 1 %5 Liuli 1

HE A K Huadongjiamizhi

Ioan el eentie = ol B &ﬂt&%ﬂ%j&ﬂt&L
|

2-087 527 2 Shisheng 2
F# 2 5 Mupai 2 JLill 24 5 Jiuhu 24
7-201

7-207
2175 Hongli

e

El2 TREZHZMIBIEST

Fig.2 Cluster analysis of different litchi varieties
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Table 6 Texture parameters of litchi cultivars from
different groups in 2020 and 2021

s Wittt NI
Classification Indicators i /l\ﬁl Indicators

Quantity  parameters

I fifl i Hardness/N 80 16.57+3.09

e K%t 77 Adhesive force/N —0.09+0.05

Zh B P Adhesiveness/(N - mm™) 0.15+0.07

N 5 14 Cohesiveness/Ratio 0.29+0.04

1% Springiness/mm 2.64+0.43

& V£ Gumminess/N 4.75£1.14

N IE P Chewiness/myj 12.94+4.77

11 fi#i &£ Hardness/N 24 11.47+1.31

i K H 77 Adhesive force/N -0.08+0.06

ZHBH: Adhesiveness/(N-mm™) 0.12+0.05

P 5P Cohesiveness/Ratio 0.30+0.06

#iPE Springiness/mm 2.61+0.27

JieZ 4 Gumminess/N 4.14+0.43

NEIES 1 Chewiness/mj 10.95+1.73

I 18 & Hardness/N 92 11.04+2.24

I K%t 77 Adhesive force/N -0.1120.01

Zh B M Adhesiveness/(N - mm™) 0.18+0.03

N 5 14 Cohesiveness/Ratio 0.34+0.03

1% Springiness/mm 1.97+0.35

i Bl Gumminess/N 3.2940.72

N I8 14 Chewiness/mj 6.64+1.95

R PR RS B S S A5 b 5 S P 2
Note: The Indicators parameters which are the average of the texture

quality.
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