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Correlation Analysis of Sensory Evaluation and Texture Characteristics
of Dried Kiwifruit of Different Varieties under Hot Air Drying

CHEN Yueqing, NIU Po’

(School of Mechanical Engineering, Chongging Three Gorges University, Chongging 404020, China)

Abstract: To investigate the impact of variety, slice thickness, and drying temperature on the quality of dried kiwifruit
under hot air drying conditions, three different kiwifruit varieties with slice thicknesses of 8, 10, and 12 mm were selected
as research subjects. The dried kiwifruit was dried at hot air drying temperatures of 60, 65, and 70 °C, and texture profile
analysis (TPA) and sensory evaluation were conducted on the dried fruit. The results showed that there were significant
differences in hardness, springiness and chewiness of all dried fruits when temperature was varied (P<0.05). Highly
significant positive correlations were observed between hardness and gumminess and chewiness (=0.898~0.991, P<0.01),
as well as between gumminess and chewiness (=0.944~0.968, P<0.01). The histomorphology of all dried fruits showed
significant difference in thickness variation (P<0.05), and the hardness, taste and overall score showed significant or highly
significant positive correlation (7=0.797~0.981, P<0.05 or P<0.01). There was also a significant or highly significant
positive correlation between hardness and taste (»=0.757~0.865, P<0.05 or P<0.01). There was a correlation between TPA
hardness index and sensory evaluation viscosity index of all samples (+=0.557~0.778), but there was no significant
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correlation between texture index and sensory evaluation total score (P>0.05). The adhesiveness, springiness, and resilience

of the green heart samples could be used to replace the sensory evaluation, while the hardness, springiness, and chewiness

of the yellow heart samples could be used to replace the sensory evaluation. Red heart samples still need further research. In

conclusion, indices that play a decisive role in the evaluation of the quality of dried kiwifruit are hardness, chewiness, and

gumminess, and the correlation analysis of the index of the parameters of dried kiwifruit of different species are

significantly different.

Key words: kiwifruit; texture analysis (TPA); sensory evaluation; correlation analysis; regression analysis
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Table 1 Criteria for sensory evaluation of dried kiwifruit
IIbRE
fibr
10~84} 7~54% 4~24y 1~04%
BR(1043) SREWAS, AHBER A URR  JEROR, BRBR A SRR S UAR TRk ARk, WA H A 57 ik A B AR
HLUEA(1057) AR, A7 94 FEAINNR, SBerse AN, BAFER EEE PN
iF(104)) FOLEE, B2, OPFETIE FOLEE, BifsE, OISR BUAREIR, NEED], GRR2E RN, (2%
WERE(1047) A, AR Al 0, PR 22 e g e, B 2% SRR B, T
HiBE(1043) TR SR I WA Al 2F ARG i %
IR (1043) ARG T, DR FITRRIREIR, A7 [l ik i R 2 A I INDYNGl]

1.2.4 BREN  SHCPEARIVELATIEPR
HELE LS TR )b 3.2 41X SR T AR E 2R P,
20 £ LB RSV P B AP /N (10 44
2P, 10 24 5Pk, 4AEWAE 22~34 % 2 [A)), SERERET
B, dHEIE A, (A, WHEE L R | BRI TR E
TSy, Brh 60 4y, BARTESMRuENL R 1.
1.3 B

FRABIRVATINGE 3 K, RS ERE 3 1k, il
F Excel i€ 5%, >Rk A IBM SPSS Statistics 27 i
A7 07 2255 B AR s[RI AH G 434, P<0.05 Rongeit
A 2L, P<0.01 FRGii AN R 225 7
A BRI SCPELL Pearson FHIEREN » T30

2 HBRESH
2.1 SRR T R R SE R

TR0 TPA P2 U3 2, 7EJEBE A 8 mm.,
65 °C 1 70 °C B, G005 . B i I RS P EL
A EMEZE R (P<0.05), FE/EREESN 12 mm B, 2104
diln L A i B IR RE AR ARORS B B A P 2
(P<0.05), BREL_ AN, FEAHRRRESAF T, BEE 1R
PR AR A5 S AR R AR T ARG R SRt B Bl A2 ek
Ba o w22 R (P>0.05), fE TR B i, TR EEY
AR R B AIE BT 25 A8 B s AR /]S, TR AsPAl
FgPAE L ROREAH RN 12 5 B BT L B B 2 A R T
YD, B IR /K 5328 R HIN R, ST S5 T2 %

2 BT BRI L

Table 2 Texture test results of dried kiwifruit

FEdh JEREE(mm)  JRBE(C) FERE(N) A (N-mm) JEAGPE(N) #iM: (mm) RELAEE (m)) o4 1

60 73.988+15.423° 0.098+0.034° 3.038+0.2° 40.709£7.912°  117.386+20.416°  0.14+0.018™

8 65 104.075£15.605°  0.189+0.039" 3.056+0.191° 61.142+9 816 159.23£27.235"  0.1560.011°

70 170.331+40.508*  0.293+0.139® 2.488+0.453°  69.514+13.37° 191.89+38.973*  0.163+0.028°

60 56.003+14.28¢ 0.273+0.056™ 2.841£0.316®  27.546+6.435° 73.699+14.32¢ 0.135+0.024%

SLOFER 10 65 64.187+12.2 0.263+0.178% 2.978+0.294®  43.91+12.061°  115.854+21.301°  0.137+0.014%
70 113.25417.184° 0.352+0.213" 2.828+0.334"  64.513£14.927°  162.48+18.523°  0.15120.029"™

60 49.527+11.748¢ 0.356=0.197° 2.661x0.221% 26.679+6° 72.598+18.148¢  0.134+0.019™

12 65 60.601+5.863 0.377+0.129° 2.789+0.442%  41.189+12.038"  85.668+17.837¢ 0.131+0.022¢
70 63.413+14.283% 0.376+0.226" 2.959+0.415®  28.853+9.877°  90.082+36.537%  0.144+0.024"™

60 68.951+10.806° 0.267+0.106% 2.71£0.161%¢  33.055+3.703°  86.657+10.328°  0.148+0.027°

8 65 72.62+19.067° 0.247+0.058* 3.233+0.432*  30.781+6.198°  107.553+27.075°  0.136+0.012"

70 140.875£15.208"  0.265+0.089)  2.583+0.272"¢  67.114+15.864"  217.169£34.904"  0.22+0.063"

60 40.75+15.836° 0.421+0.237% 2.5240.261¢ 18.926+5.183¢ 51.38+13.225% 0.161+0.031°

HLORE S 10 65 41.894+14.779¢ 0.288+0.176*  2.915+0.634" 19.1126.742¢ 58.543+21.115¢  0.147+0.043°
70 88.071£12.201° 0.229+0.086 2.929+0.391® 52.78+8.635°  113.268+32.489°  0.185+0.024%

60 31.446£10.056° 0.495+0.178" 2.485+0.492¢ 15.533+6.05¢ 34.046£17.365°  0.171+0.103*

12 65 39.622+11.004° 0.31+0.188" 2.747+0.38%¢ 19.121+5.344¢ 46.71£15.671% 0.148+0.03°

70 54.751+12.263¢ 0.13120.075¢ 2.578+0.399™¢  27.338+5.253° 62.709+24.053¢  0.146+0.029"

60 60.365+30.951° 0.221+0.127¢ 2.544+0.449°  30.032+14.632°  59.574+16.046° 0.13+0.027°

8 65 65.143+15.726° 0.3+0.18 2.887+0.466° 28.863+5.7 87.333+18.743°  0.128+0.013°

70 107.786£10.929*  0.439+0.179* 2.705£0.291%°  49.122+7.744° 136.987+30.28"  0.163+0.029"

60 36.679+18.289% 1.254+0.518" 25124031 20.099+11.462°  39.139+14.364¢ 0.16£0.036™

EAWIRY o 10 65 45.874+6.994° 0.442+0.162 2.743+0.535®  22.118+3.224% 63.449+10.49° 0.156£0.019%
70 66.799+9.242° 0.462+0.21% 2.776+0.383® 39.6+5.241° 96.628+16.276"  0.162+0.026™

60 31.317+14.482¢ 1.374%0.724° 2.367+0.263°  19.228+10.513°  34.444+17.844°  0.183+0.071°

12 65 36.335+11.166% 0.89+0.448" 2.385+0.271° 19.299+6.467° 39.668+14.01¢ 0.176+0.054°

70 42.085+6.866 0.557+0.333° 2.763+0.398°  23.77+4.114°°  61.532+22.574° 0.15+0.042"

T (R P [R)/INE TR R — A i 2 18] 22 57 .25 (P<0.05); R3]
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Table 3 Sensory quality evaluation of dried kiwifruit

B

RHIEE

AN

58

FEdh JEEE(mm)  IREE(CC) SUS AEEARGIE JERES

60 7.717+£0.94®  4.200+1.505"°  4.817+1.692°

8 65 7.300+1.306°  4.650+1.117°  5.300+1.43°

70 7.383+1.166°  3.967+1.507°  3.783+1.541°

60 7.683+1.000°  5.933+1.274°  5.800+1.273°

RO 10 65 7.650+1.388"  6.55£1.199*  6.617+1.223"
70 7.483+1214°  6.633+£1.178™  6.283+1.223°
60 7.717£1.415®  7.067+1.023*  6.250+1.469®
12 65 8.050£0.790"  6.817+1.308™  6.233+1.332"
70 7.367£1.314°  6.300+£1.488%  6.167+1.428%
60 6.933+1.039*  3.617+1.379°  6.283+1.563"

8 65 6.700+1.406*  4.917+1.6709  6.133+1.478°
70 5.917+£1.759°  5.217+1.668"  6.683+1.142"
60 6.883+1.316"  6.200£1.232°  6.350+1.376

FLOFE S 10 65 7.450+£1.185*  5.767+1.320°  6.117+1.391°
70 6.833+1.044%¢  6.533+1.127"  6.717+1.439®
60 7.233+1.198®  6.817+1.214*  6.533+1.157%

12 65 7.183+1.049®  6.833+1.181°  5.400+1.628°

70 6.450+1.213¢  6.817+1.255"  6.850+1.448"
60 7.042+1.590%¢  5.400+1.138"  6.750+1.525¢
8 65 7.833£1.044*  5.667+£1.361°  6.750+1.503*¢

70 6.833+1.122°  5.950+1.534°  7.250+1.284°
60 7.383+1.439*¢  6.983+0.930%  6.633+1.149%
LT 10 65 7.850+1.176°  6.783+1.585¢  6.517+1.490%
70 6.700+1.332°  7.517+1.142°  7.217+0.940%
60 7.400+1.330%  7.467£0.911®  7.033+1.484%

12 65 7.717£1.121%  7.083+1.239™¢  6.117+1.519°

70

6.967+1.134%

7.217+1.151%°

7.417£1.109°

6.967+1.529"
4.600+1.689¢
3.083+1.279°
6.617+1.316"
8.133+1.033*
4.417+1.807°
5.817+1.918°
4.600+1.796°
7.933+1.177°
5.567+1.395¢
5.717+1.975¢
3.817+1.157°
6.883+1.010®
7.333+1.130°
6.283+1.209°
6.600+1.343%
4.250+1.910°
7.150+1.424°
6.883+1.106"
8.433+1.031°
5.467+1.909¢
7.217£1.027°
6.467+1.171°
7.183+1.501°
7.133£1.127°
2.983+1.214"
4.233+1.254°

6.800+1.482"
7.233+1.454%
7.417+1.154°
6.283+1.329%
6.533+1.295%
6.300+1.357%
5.967+1.775°
5.233+1.701"
6.183+1.242%
6.067+1.413%
5.233+1.577¢
7.467+1.049°
5.633+1.687
5.483+1.702¢
6.267+1.274°
4.550+1.702¢
3.100£1.130°
5.633+1.340%
6.467+1.346"
7.267+1.274°
6.350+1.412°
6.483+1.578"
5.467+1.455°
6.267+1.133°
4.567+1.711¢
3.217+1.474°
4.083+1.418°

6.367+1.687%
6.017+1.722%
4.817+1.610°
6.583+1.344"
6.617+1.658"
5.800+1.793<¢
6.717+1.195
5.417+1.680"
6.650+1.614°
3.450+2.045>¢
3.667+1.847>¢
3.217+1.541¢
3.667+1.810%¢
4.167+1.888"
4.550+1.588°
4.250+4.1280™
3.050+1.935¢
3.900+1.602%
8.150+1.117°
8.633+0.863"
7.050+1.227¢
7.833+0.960°
7.417+1.394°
7.883+1.209°
7.267+1.313°
7.033+1.164°
7.250+1.323°

36.867+4.260
35.100+3.187
30.450+3.121
38.900+3.767
42.100+3.128
36.917+3.876
39.533+4.757
36.350+3.287
40.600+3.499
31.817+4.111
32.333+4.782
32.317+3.402
35.617+3.928
36.183+4.006
37.183+3.432
35.883+5.340
29.700+3.519
36.800+4.079
40.692+3.948
44.583+3.321
38.900+4.193
42.533+3.286
40.500+4.504
42.767+£3.377
40.867+4.324
34.150+3.763
37.167+3.037
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B, HHIAS Y XA AS TR ARk 1 BT 25 S AN ]
TR AR RV E T8 -

2.3 REREFMNMERS TPA RERBXMESHT

2.3.1 BEREVEMIERRBEI A SEPE AR YE Pearson AH
K RBGHATAISCE ST, H3R 4 AL, BYEPEE T8I
FIAAAEAE SO . B E P A SR TRk S
B AAFAE WEAR L (P>0.05) , DiIH R XHE B VF
SIFEMAASK, FRAGREAS B BAT BRI A, AlE2S 2
BRI WLHE R MR & Y =2 —, AT LA BRIk
Sfe—FPEHSE FFIRE TS, EIk, RS PR, BRIk
T B AT GEARXT HIAT, X RS BIRZ IRAR X 4N
OO R T HLUES | S R R
FEAHF(=0.439~0.841), MLLLRTHILHLBUES. (4
F5 BAARMEAR B2E (P>0.05), T HESE P L0005
G 7| g e oy - WL I S = I 16 2| e d B C SO s
WE AT AT S IR S ARk TR i 5 | R 25 22 1k,
FHREHLUEES B2 R AHSSHEEAS B 5, T HL£T.0
FRGHE T & REAETE R, k407 LIU 4559 i
TR BALT ARG H 1 8 LU B AT K S T4k
PIBRAGEAL, TAE T 22— Fh X iR A AU i ) i,
TEIREEAR S ARG T, 65 R LI B A 5 |
AR, T AT BRI (X B 432 AN T
LR T IORE S B B b SR B nY SAH DG E, w0
AR 5 R8T B F9AHSCHE, L0 R Tk 5 8
Sy W3 TEAH M (,=0.853, P<0.01); FrA ST
FEAH AORE B | 5K 5 RS B W B W 2 A AR
Fetk (7=0.797~0.981, P<0.05 8% P<0.01), i B F172%

MR ELAT 3 s 2 Y T A SC M (7=0.757~0.865,
P<0.05 5% P<0.01), 4511 1) Be # 18 BE 7E 60~80 N
P890 B 2 A s 3 v, R B, U RSHE B P 11
T AR ARA S 53R e, S5 HRe o

2.3.2 TPA JEtAFEAREIAEICEE B3 S AT, Br
AR T i T B 5 Al | NEE AR AR AR
E AR (P<0.01), A AR S A oK 55 N4
HREEAR 2 H IEAH S ME (P<0.01), IR g 8 1 AT 3
SEHRE SR RORY P N E PR i B A S, FE R
FRH, IK G375 K 38U P RIRE S5 ) e i, A7 4 1 e
RIS o 22 (A1 AH EAE PG, MG T SR FnnE
WEE, Bl URRE T s, ST AL S asChE BE R N, 156
BHARAEAIE T I A8 ek =, RGP B vy, LR e
LU PR SR A B O AR S O RE RS | ROk L MR S [R5
P2 AR S 25 B IE AR S (P<0.05), R RE 2SR
B2 2R J1Bst, HA 5 ms I A kT RE gL
BRI LR AR ES A FORIR, I HXH/N et fe )58
ARSI N8 2 E T 1017 ] o S == WM 1% | O -
R PE  PEL G R, DU [T A PR . L0 RE S
o RGBS S A A s 2 1 TR S (P<0.05), 5
[T 5Z PEAAE b 2 10 TE AR SR (P<0.05), BERH LT K
PR RGBSR A, B3Pk )N, [R5 Pk sk S
NEL MRS ik SE AR 2 (P<0.05), D FHLT LR+ B REL IS
PEBRGE, BT

2.3.3 BUEIEMIEARS TPA f5kREI A EE
2 6 T, IFERES I TPA T8 55 5B E TR 1Y
K EEFRARERTEAEAR ST, DR A SR (A i 3 Fivkh

K4 RETHNIRRRE] A

Table 4 Correlation of sensory evaluation indicators

FEf JEARRR S ML Rz T i R R Jevis
s 1
HETEA 0.442 1
ez 0.358 0.927" 1
£ W 0.121 0.305 0.509 1
R -0.751" -0.838" -0.735" -0.218 1
TR 0.058 0.411 0.593 0.865™ -0.234 1
By 0.244 0.695" 0.8417 0.879" -0.500 0.888" 1
S 1
HATEA 0.200 1
(ERES -0.546 0.036 1
PN T 0.450 0.272 0.343 1
R e -0.678" -0.457 0.744" -0.031 1
Wik 0.341 0.346 0.512 0.757" 0.131 1
By 0.133 0.439 0.677" 0.841 0.278 0.886" 1
BUS 1
HLUEE -0.079 1
{07 —0.769" 0.113 1
EARTI & fgi s 0.068 -0.283 0.157 1
R —0.144 —0.600 0.190 0.821" 1
AUS 0.136 —0.499 —0.060 0.773° 0.756" 1
By 0.017 —0.238 0.208 0.9817" 0.853" 0.797 1

42 *7E0.059050 (BUR ) ARG 1355 **7E0.0 1405 OBUR ) FH O PERR 8 25 #e5~3K T[]
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Table 5 Correlation between TPA indicators
R G safiEgan i i v G ik i e WEL P [ 42 1
T 1
bl iR -0.105 1
SRE iﬁﬁ —0.453 -0.507 1
JBE i 0.898 -0.170 -0.197 1
NEL R 0.941 —-0.257 -0.182 0.968" 1
EE=Rds 0.919” -0.178 -0.196 0.832" 0.919™ 1
TR A 1
R B —0.431 1
o iﬁﬁlék 0.111 —0.403 1
JRE it 0.975™ —0.446 0.096 1
NELAER 1 0.991" -0.378 0.134 0.944" 1
152 1 0.731° 0.114 -0.385 0.7717 0.724" 1
T 1
B -0.614 1
SrbE iﬁfé 0.51 1 * -0.736" 1
JRER 0.962 -0.565 0.489 1
NELIERPE 0.963" —0.634 0.667" 0.951" 1
5 1 -0.286 0.747° -0.622 -0.188 -0.255 1
# 6 FETHIEFRN TPA F845[RIAAH M
Table 6 Correlation between sensory evaluation indicators and TPA indicators
R Eitan S HLE Rz il i i 7S
T3 -0.577 -0.638 —0.740° -0.731" 0.702° -0.801"
AR 0.132 0.734" 0.491 —0.148 -0.625 -0.118
b i%#k -0.080 -0.026 0.342 0.610 * 0.030 0.562 *
BRI —0.467 -0.499 -0.506 -0.719 0.601 —0.764
NELEPE —0.622 -0.621 -0.614 -0.623 0.753" —0.683°
[l 52 1 -0.831" -0.659 -0.667" -0.577 0.803" -0.579
T -0.829"™ -0.405 0.417 -0.596 0.778" -0.235
RERPE 0.462 0.187 -0.214 0.074 -0.336 0.063
T jﬁé'rtt 0.151 -0.304 -0.308 -0.017 -0.061 0.142
R -0.774" -0.297 0.478 -0.530 0.773" -0.093
NELEPE -0.814™ -0.420 0.364 -0.611 0.761" —-0.273
Il 52 1 -0.579 0.067 0.494 —0.437 0.612 —0.001
1053 —0.480 —0.562 0.418 0.128 0.557 0.078
R PE 0.188 0.634 -0.170 —0.082 -0.416 —0.385
Sk iﬂ"l& -0.130 -0.290 0.427 0.316 0.525 0.433
AP —0.660 -0.378 0.541 0.126 0.513 0.050
NELEPE -0.471 —0.405 0.507 0.126 0.513 0.062
mp=Eds -0.017 0.754" -0.071 -0.410 -0.620 -0.775"

PE L2 B K Sy 28 R A S SR A5 B4 i i B Y, 3
B B 53 A AR A PP B AE AL A2 SRR 2 5
e 1R, Rh EESZ A 1 N ARG BES BT AR TPA 8
FEFIHMBE AR S I E TR FE AR IEAS L #RAFAEAR >
T, K TPA i 3 FINENE e A B SR 1Y
ZRERPE | VS FINE IR ER, SR PR TR ARG R AR
R o FESRODFES T, BREITEM A LUERTEIR S
TPA K PEFS Fr i F A 5 (P<0.05) , 6 B 5 Bk 1
3 A% (P<0.05); TPA RYNHIEVEFE IR 5 B PE
MR AR IR BE LR 53 5 A7 A S 35 TEAH G FT7 AH G

P (P<0.05); TPA 110152 PEFar 5 8B PFH i <k
% 4k 35 A 56 (P<0.01), 5 (035 I 35 fa A0 26 (P<
0.05), SR EERK b 2B IEAHOC (P<0.01) o FEFLOHFES
i, BE TP I AIRTERR S TPA RS P FITE A4
FEPRIBAFAE 5 A S (P<0.05) s JECE PEMT ORG BEFS
b5 TPA FYBORE P FNRE R FE PR & A AE 35 EAH DG
(P<0.05), FELLLEESSH, TPA 19 I E HEFE R 4351
SR PR L B UE SRR R PR AT AR 35 IR AR G
PEFITAAESCHE (P<0.05); FHER 7 A AN, I SR TR S
AR RE | ORGP L S L RORE M L RELVERME | Dl R
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Table 7 Correlation between TPA indicators and overall sensory evaluation scores for all samples

Tl R it

JEek el [l 5 1 VE BT

2

Z

BB B —-0.343 0.290 0.039

C

—0.238 —0.288 —0.267 1

B S AN BB I E R (P>0.05) o 45
AT, R PR SR T G AT E e 2R
24 FHMNESEREITENHZESEYIN

A 2RI A PP FE bR BE 51 FH R A (R Ik
EVEEFE bR, HER SR A BLSE, A TPA 48
PRE M RAS R, EEURE PRI TSRS o A A R i
\H538T, 5K 0.05. 1 SPSS 3 Al 1, 4%
OB S5 5A =4 TPA ¥8hREA T B4R
Y, 25 I PERT B BLAT S it2E 0 X (P<0.05), T HAD
FRAR LT CRE S 1 B JAE A 2 35 (P>0.05) , 4 51
B, T g L3R 8. Horh & AR Sh ARG M L it
PE R P E2E [BE 5B R #F 0.900, 14
B v, B X B P 45 S T s SR Ee AR dy, PR
LR U RE S AT AR ARSI FApRb e . s | el 2 e
BACBE PEMNAS S0 S AN O SR A | sieiE | nEL
WEEPE g L S0 AT e R BT 0.900, #0645 B,
PR SR AT AR AR | 5 | R R
2 A PR EA RN = Y DR RAE =t v = Y AV A =S s w2 SR
P2 5% .

# 8 TPA FRIRXEE VU TRRAZ L 1 73 B
Table 8 Stepwise regression analysis between TPA indicators
and sensory evaluation indicators

RS
RYAR* FHEMNF
HiFPE 0994 0948 0987 0038 0987 25410
sOHER BPE 0998 0984 0996 0.012 0996 82361
MIZPE 0996 0969 0992 0023 0992  42.708
R 0997 098 0995 0.015 0995 65218
BLOFER PAPE 0995 0963 0991 0.027 0991  36.104
MHIEE 0992 0933 0983 0.049 0983 19.690

3 iR

WIS R TPA 5EVE PEHr X A R Fp
FEPIRAAE T S BRI E A T T WFSE, R 45 SRt
4T Pearson AU 4B FZE AL MU 538 . AFFT 20,
AR 1R L AR T TPA F56R B EE | sk
T MH g AN [V sl S S5 ek TR E TP
FIHLUE S B | R . BERTEbR; A SR T AR
FAREERE | 35 IAC 5 A ELAT I 2 sl 2 9 E A Ok
(7=0.797~0.981, P<0.05 % P<0.01); BT A BrAEHE T
A5 ity A 5 Aty P | L R S S A k= Y I A >
PE(P<0.01), JBEAT M5 IE P EER S A 35 g EAE G
(P<0.01), H TPA 1 E 545 5B E PR FRED
TEAEAR I A8 A I E X B BV EU BUZ2E [T 5347
H, SO SR RSB E L s I PEEALT B AR
U, B SR IORE L | S | AR AT TR A, S

B

%
S
,
g

Sig

I HAG IS HA G AT L (P<0.05), ZL.0 A
AT BEWRANIE 55 BCE PP BN RE , XA
Mo dl BT P L R AR P S AR S A 32 | IELg
P BRI, IF BT CHRERE PRI et (ETA 2R
TR P BT FE R 5 B E VP BT AT L Y
AHIHKEFR (P>0.05), AT WA [FIRPSE ARG T 2=45dE
PRIARSCYE AT S A T 22 55 . i TNk A
KT A FIFIZEERAE T BB E WE SR E 9 AH
FKAEWITFE, PIEASIFSE S 2l T ERSRAA il ol Ay 286 H
WHRIFIZPEOT A T B EISRYE, YREMIRBRE
TRFE PRI A Bk JESERTSE T LATERRAE T
A BT ST R SBR[ 26 7F T B9 TPA I 34T, 4
4G Z PHAA SRR T A AL 25 F,
AP H TR T I PET o

© The Author(s) 2024. This is an Open Access article
distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by-nc-nd/4.0/).
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