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Abstract: [ Objective ] Mastication quality is one of the important qualities of citrus fruits,
significantly affecting the consumer's taste experience. However, previous researches of citrus

fruit qualities mainly focus on the sugar and acid, the researches of citrus fruit mastication are still
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very limited. Thus, the objective of this study is to explore the differences in mastication quality of
mandarins in Hubei Province and its main influencing factors, which will further provides a
theoretical foundation for the high-quality cultivation of mandarins. [ Methods 1 Samples of
early-maturing and mid-early maturing mandarins were selected from different orchards in Hubei
Province. Fully ripe fruits were collected at the appropriate harvest time, selecting 45 fruits of
medium size from different parts of the tree without obvious damage for the experiment. The
fruits were transported to the laboratory on the day of harvest for the determination of
physiological and biochemical indicators. The samples were separated into peel and pulp, with a
portion of the pulp frozen in liquid nitrogen and stored at -80 °C for the determination of cellulose
and pectin content. The remaining pulp samples were dried in an oven at 120 °C to a constant
weight, ground, and then sieved through a 60-mesh screen. The sieved samples were placed in
sealed bags and stored at room temperature in a desiccator for later determination of lignin content.
A comprehensive evaluation of the mastication quality of mandarins was conducted through
sensory assessment and texture analysis instruments. Furthermore, the main factors influencing
the mastication quality of mandarin fruits were preliminarily analyzed through correlation analysis,
multiple linear regression analysis, and principal component analysis. [ Results] The individual
fruit weight of early-maturing mandarins from different production areas varies significantly,
ranging from 54.00 to 129.33g, with peel thickness ranging from 2.15 to 4.32mm. The transverse
diameter ranges from 5.03 to 7.03cm, and the longitudinal diameter from 3.73 to 5.82cm. The
internal quality differences are pronounced, with soluble solids content ranging between 8.63 and
13.7%, averaging 10.56%; titratable acidity content between 0.33 and 0.84, vitamin C content
between 15.92 and 39.81 mg/100g, and the sugar-acid ratio between 10.33 and 31.31, with an
average value of 16.40. The individual fruit weight of mid-early maturing mandarins from
different production areas ranging from 68.17 to 169.67g, with peel thickness ranging from 0.83 to
4.14mm. The transverse diameter ranges from 5.56 to 8.1cm, and the longitudinal diameter from
4.18 to 6.64cm.The content of soluble solids in the fruits of mid-early maturing mandarins ranges
from 8.47 to 14.3%, with an average of 11.53; the titratable acidity content ranges from 0.3 to 1.09,
vitamin C content from 17.5 to 46.23 mg/100g, and the sugar-acid ratio from 10.33 to 31.31, with
an average value of 18.30.There were significant differences in the quality of mandarins from
different production areas in Hubei, with the mid-early maturing mandarins generally exhibiting
better quality than the early-maturing mandarins. The mid-early maturing varieties in 2022
exhibited characteristics of high sugar and high acidity. The mastication score of early-maturing
mandarins ranges from 4.6 to 8.55, with an average score of 6.38. Puncture force ranges from
97.09 g to 302.5 g, shear force from 896.43 g to 2683.33 g, lignin content from 37.05 to 209.18
mg/g, cellulose content from 10.1 to 20.15 mg/g, and pectin content from 7.54 to 24.79 mg/g.
Specifically, sample No. 9 scored the lowest in mastication at 4.6, with the highest puncture and
shear forces, as well as the highest lignin content.The mastication score of mid-early maturing

mandarins ranges from 3.38 to 8.24, with an average of 6.01. Puncture force ranges between 78.45



g and 239.38 g, shear force between 848.58 g and 3926.24 g, lignin content from 66.48 to 208.9
mg/g, cellulose content from 10.1 to 20.15 mg/g, and pectin content from 7.54 to 24.79 mg/g.
Specifically, sample No. 55 scored the highest in mastication at 8.24; sample No. 29 scored the
lowest at 3.38, with the highest puncture and shear forces.Correlation analysis indicated that the
transverse diameter, longitudinal diameter, and individual fruit weight were significantly
positively correlated with each other and negatively correlated with TSS and VC content, but
positively correlated with shear force and lignin content. The mastication score was significantly
negatively correlated with TA, shear force, and puncture force, while shear force was significantly
positively correlated with puncture force. Lignin content was significantly positively correlated
with peel thickness and shear force, and negatively correlated with SAR. Pectin content showed a
significant positive correlation with transverse diameter, TA, and cellulose content. A predictive
model for the sensory comprehensive evaluation was constructed using multiple linear regression
analysis, including TSS, puncture force, lignin content, and pectin content, all of statistical
significance: Y (mastication score) = 5.875 + 0.108X (TSS) - 0.007X (puncture force) - 0.007X
(lignin content) + 0.044X (pectin content). The comprehensive taste prediction score of this model
is essentially consistent with the actual comprehensive taste score. [ Conclusion ] The
comprehensive score prediction model established based on regression analysis facilitates the
comprehensive evaluation of the sensory quality of mandarin fruits. The indices of texture
characteristics and physicochemical components, serving as objective methods, can effectively
compensate for the subjective shortcomings of sensory analysis and can be applied to the quality

evaluation of mandarins in Hubei Province.
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Table 1.Schedule of the sample numbers



Rbdgs SR EE A RS KRR &SR
Orchard NO.  Corresponding orchards and varieties Orchard NO.  Corresponding orchards and varieties

HEH S KA HE 15 FHL AT &5 I R Rk

1 Yidu city Green Boss Cooperative, 29 Danjiangkou city Caijiadu orchard,
Satsuma mandarin Rinan No.1 ‘Owari’ Satsuma mandarin
HAHERE R EEAE R 4 5 AT HE b R ok

2 Yidu city Green Boss Cooperative, 30 Shiyan Test Station, Shiyan city,
Satsuma mandarin Dafen No.4 ‘Owari’ Satsuma mandarin
G S UNCY (N iva P 117 8 50 SR el 4 0

3 Yidu city Green Boss Cooperative, 31 Danjiangkou city Caijiadu orchard,
‘Hinoakibono’ Satsuma mandarin ‘Okitus wase’ Satsuma mandarin
HEX R AR HE 15 HEWEEREELE)

4 Yiling District Xiaoxihong company, 32 Yidu city Green Boss Cooperative,
Satsuma mandarin Rinan No. 1 ‘Miyagawa Wase’ Satsuma Mandarin
IR XL AR RS 4 55 B e )|

5 Yiling District Xiaoxihong company, 33 Zhijiang city, Miyagawa Wase’ Satsuma
Satsuma mandarin Dafen No.4 Mandarin
TR 15 BT Gk T kb iy R

6 Wuhan Nanhu base, Satsuma mandarin 34 Wuhan Jinshuizha base, ‘Yura’ Satsuma
Rinan No. 1 mandarin
FHL AW 8 R b Ko 4 = PGB T R R o 2501

7 Danjiangkou city Caijiadu orchard, 35 Wuhan Nanhu base, ‘Kamei 2501’
Satsuma mandarin Dafen No.4 Satsuma mandarin
HETKHEHR BT EE EER 15

8 Changyang county, Yichang city, 36 Zhengdian Street, Wuhan City, Satsuma
“Yura’ Satsuma mandarin mandarin Guoqing No.1
TR R e R LTI A8 T K

9 Wuhan Nanhu base, ‘Yura’ Satsuma 37 Zhengdian Street, Wuhan City,
mandarin ‘Owari’Satsuma mandarin
TGk T R iy R BT Gk R

10 Wuhan Jinshuizha base, ‘Yura’ 38 Wuhan Jinshuizha base, * Kamei ’ Satsuma
Satsuma mandarin mandarin
JRT T HEE 2 Koy 4 %5 BT /K FE L 2501

11 Yanxia township, Xianning City, 39 Wuhan Jinshuizha base, ° Kamei
Satsuma mandarin Dafen No.4 2501’Satsuma mandarin
JRTTHHEE 2 H R TR PO X K 15

12 Yanxia township, Xianning City, 40 Dongxihu District, Wuhan city,
“Yura’ Satsuma mandarin Satsuma mandarin Guoqing No.1
T THRKMES HR DT AR P I X 7K

13 Changtan township, Xianning city, 41 Dongxihu District, Wuhan city,
“Yura’ Satsuma mandarin ‘Owari’Satsuma mandarin
TR H e 1 5 BT - L6 v fa

14 Wuhan Nanhu base, Satsuma 42 Shiyan Test Station, Shiyan city,
mandarin Rinan No. 1 ¢ Kamei ’Satsuma mandarin

15 WA R R 4 5 43 3BT B R R T 2501
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24

25
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27

28

Yangxin County, Huangshi City,
Satsuma mandarin Dafen No.4
HARTI SR8 KSR 2 5

Yidu city Green Boss Cooperative,
Satsuma mandarin Egan No. 2
BT R R el R

Wuhan Nanhu base, ‘Yura’ Satsuma
mandarin

HARTHI R 4 5

Yidu city, Satsuma mandarin Dafen
No.4

T RIS I 2501

Shiyan city Gaoling village,

¢ Kamei 2501’ Satsuma mandarin
FHT O B R

Danjiangkou City, Yura’ Satsuma
mandarin

BT gk T Fe s R

Wuhan Jinshuizha base, ‘Yura’
Satsuma mandarin
FHLAH K5 4 5

Danjiangkou City, Satsuma mandarin
Dafen No.4

R EKEMAR 1 5
Wuhan Jinshuizha base,

Satsuma mandarin Rinan No.1
FHIHOWHME 15

Danjiangkou City, Satsuma mandarin
Rinan No.1

HETHE 1S

Yidu city, Satsuma mandarin Rinan
No.1

PRI FTT 885008 A el b fa
Danjiangkou city Caijiadu orchard,
¢ Kamei ’Satsuma mandarin
BT R Gk i

Shiyan Test Station, Shiyan city,
‘Okitus wase’ Satsuma mandarin
BT B TR
Yuhuangding Village, Shiyan city,

‘Okitus wase’ Satsuma mandarin
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55

56

Shiyan Test Station, Shiyan city,
¢ Kamei 2501°Satsuma mandarin

BATHEK 15

Zhijiang city, Satsuma mandarin Guoqing

No.1

B A RS a1t
Yichang city Yijuxiang cooperative,
¢ Kamei ’ Satsuma mandarin

BT FAE A SR 2 5
Baihongxi village, Yidu city, Satsuma
mandarin Egan No. 2

BLE TR A VR AR M

Yichang Yangyue cooperative,
‘Okitus wase’ Satsuma mandarin
HETEMGELAIE

Yichang Xingxiang cooperative,

¢ Kamei ’Satsuma mandarin
BT GRS 2 5
Yidu city Lvxing cooperative,
Satsuma mandarin Egan No. 2
HATHBGEEERK 15
Yichang city Jinhao cooperative,
Satsuma mandarin Guoqing No.1
HE TR G E At

Yichang city Changxin cooperative,

¢ Kamei ’Satsuma mandarin

FART A e & EAL SR 2 5
Yidu city Chuguan cooperative,
Satsuma mandarin Egan No. 2

FLAS T m LN SR 2 5
Gaobazhou town, Yidu city,

Satsuma mandarin Egan No. 2
BT AL ER 15
Dangyang city Chunxin Cooperative,
Satsuma mandarin Guoqing No.1
E1GHIE S a2 S 71 R

Zi Gai Temple forest farm, Dangyang
City,Satsuma mandarin Guoqing No.1
HATKHEX]

Changyang county, Yichang city,

‘Okitus wase’ Satsuma mandarin
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Table 2. Quality analysis of extra early maturing Satsuma mandarin from Hubei province

Rbdgws  PRE (@) 1% (cm) YAt (em)  WEHEEEHEE (%) WHERSE (%) Ve & & I 2 L
Orchard Single fruit RES. (mm) Transverse Longitudinal Total soluble solid Titratable acid (mg/100g) Solid-acid
Peel thickness
NO. weight diameter diameter content/TSS content/TA Ve content Ratio/SAR
1 5.92+0.7b 4.36+0.46b 84.33+0.03cd 2.7+£0.28d 9.4+0.06e 0.53£0.01e 28.21+0.7¢ 17.85+0.34¢
2 5.94+0.4b 4.55+0.29b 86+0.01cd 2.9+1.8cd 8.77+0.03f 0.55+0.01¢ 28.6+0.51e 16.04+0.23de
3 5.03+0.15d 3.73+0.2¢ 54+0.01g 2.15+0.54f 12.3+0.06ab 0.72+0.01b 39.81+0.84a 16.98+0.19cd
2021 4F 4 6.59+0.58a 5.42+0.86a 136.33+0.02a 3.74+2.74b 8.8+0.1f 0.53+0.01e 28.6+0.39¢ 16.59+0.58cde
Year 2021 5 5.15+0.18cd 3.97+0.43d 58.67+0.01f 2.39+0.75¢ 10.37+0.19¢ 0.33+£0.01h 38.07+0.7b 31.31+1.16a
6 5.47+0.35¢ 4.57+0.29b 77.33£0.01de 3.13+1.07¢ 8.43+0.09f 0.48+0.01f 33.24+0.19d 17.6+0.2¢
7 5.65+1.13bc 4.02+0.7d 73.33+0.04de 2.56+0.32de 9.83+0.09d 0.44+0g 34.98+0.51c 22.56+0.17b
8 5.29+0.15¢ 4.34+0.26¢ 67.07+0.01ef 2.17+0.38f 11.9+£0.2b 0.74+0.01b 36.13+0.39¢ 16.2+0.55de



9 5.77+0.43bc 5.02+0.46b 95+0.01c 2.74+0.38d 8.63+0.07f 0.84+0.03a 26.47+£0.51f 10.334+0.33f
10 6.2+0.6b 5.27+0.69ab 105.33+0.03bc 4.23+0.76a 9.47+0.23d 0.62+0.01d 22.22+0.84¢g 15.18+0.65¢
11 6.48+0.52a 5.47+0.58a 125.33+£0.03a 3.45+0.89bc 9.43£0.15de 0.44+0.01g 26.47+0.19f 21.33+0.37b
12 6.53+0.79a 4.79+0.24b 117.33+0.03ab 2.93+£2.75¢ 10.37+0.19¢ 0.67+0.01c 27.25+0.67ef 15.37+0de
13 5.16+0.93cd 4.29+0.67cd 70.33+0.03e 2.2740.22¢ 12.37+0.22a 0.8+0.01a 32.08+0.19d 15.37+0de
14 7.03+0.12a 5.58+0.07ab 146.67+3.18a 2.23+0.05¢ 9.4+0.06h 0.77+0.02bcd 19.71+£0.88b 12.194+0.28¢
15 6.53+0.05¢ 5.29+0.06bc 110.334£2.19¢ 3.42+0.05¢ 12.2740.03b 0.86+0.01a 22.74+2.27bc 14.21+0.16¢d
16 6.86+0.09ab 5.74+0.08ab 144+3.61a 3.28+0.09¢ 11.3+0.06d 0.73+0.02cd 16.17+0.25d 15.524+0.29bc
17 6.62+0.04bc 5.82+0.35a 128+2.08b 2.86+0.14d 10.23+0.03f 0.83+0.02ab 20.46+0bc 12.37+0.35d
18 6.27+0.06cd 4.97+0.11cd 96.33+2.91d 3.99+0.01b 12.23+0.09b 0.79+0.02bc 19.45+1.77cd 15.52+0.5bc
2022 4E 19 6.75+0.05ab 5.45+0.03ab 129.33+0.88b 3.99+0.11b 9.8+0.2g 0.7+0.01d 19.96+0.91b 13.95+0.32cd
Year 2022 20 4.87+0.19f 4.47+0.19f 57.67+5.9g 3.35+0.04¢ 13.67+0.09a 0.83+0.01ab 21.73+0.91bc 16.41+0.15b
21 5.73+0.07¢ 5.29+0.09bc 86+2.08e 4.1+0.06ab 11.33+£0.07d 0.59+0.02¢ 15.92+0.44cd 19.24+0.52a
22 6.09+0.21d 4.78+0.12d 90.67+6.23de 3.3£0.06¢ 10.8+0.06e 0.67+0.03d 22.99+1.41b 16.23+0.79b
23 5.57+0.12¢ 5.1£0.16bcd 71.67+3.18f 4.32+0.1a 11.4+0.06d 0.84+0.02ab 30.57+1.34a 13.64+0.37d
24 5.71+0.05¢ 5.39+£0.07bc 84.33+1.33¢ 2.7+0.13d 9.83+0.03¢g 0.78+0.06bc 22.99+0.51b 12.7540.97de
25 6.72+0.05ab 5.39+0.06b 111.67+2.33¢ 3.19+0.03c 11.77£0.15¢ 0.77+0.01bcd 21.98+1.16bc 15.25+0.38bc

E: BYAEFARREREEE (P<0.05) ;5 T,

Note: Different letters in the same column indicate significant difference (P < 0.05); The same below.
SXof v S ] B SR S 2 R SR AR HEAT I E , H1ER 3 T, NIRRT A SRR AR ZE RO, N 68.17~169.67g, 38 ‘S RE R H i,

43 SRR ER K, BEERTERDN 0.83~4.14mm, 48 SHEMMREKIE, 33 SHME K &#E. #MEUEN 5.56~8.1cm, IFIEHEN 4.18~6.64cm,
Hrp, 38 SRERESRFMNEII BN, 42 SRR K.
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R FL7E 10.33~31.31 28], “FI5ME 18.30. X T .o kA i Bl Ui, ~F38 VA MBI 11.0 %, [EER FoE M 12, F0 5 s R R AR, KUk
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Table 3. Quality analysis of early and medium maturing Satsuma mandarin from Hubei province

o SR (o) B (mm) 1% (cm) ?}Mé. (c-m) Efiﬁ:ﬁﬁﬁ% A E R AR Ve & & s
Orchard NO. Single fruit weight  Peel thickness Transverse Fongitudinal i ) ) (mg/100g) SAR
diameter diameter TSS TA Vc content

26 6.27+0.1de 4.57+0.07f 100.834+4.41cd 1.21£0.09¢ 11.73£0.45b 0.5140.03cd 26.11+0.73cd 22.9440.52¢f

27 6.184+0.07de 4.9+0.05¢ef 107.67+3.49bcd 1.01+0.03ef 11.07+0.37bc 0.39+0fg 26.94+0.28bc 28.71+0.8bc
28 6.26+0.05de 4.91£0.03ef 112.17+1.88bed 1.13£0.05¢ef 10.4+0.06de 0.42+0.01ef 26.11+0.73cd 24.76+0.67de

29 6.81+0.03b 5.2740.05¢cd 129.5+£2.36b 1.79+0.08d 10.17+0.3de 0.67+£0.01b 27.54+0.48bc 15.1940.18i
30 6.4840.17cd 5.16+0.15¢cd 117.5+7.4bc 1.27+0.07¢ 9.77+0.32ef 0.5440.02cd 26.67+1.27bc 18.12+0.51gh
31 5.96+0.12¢ 4.84+0.09¢ef 96.5+5.63cd 0.99+0.01ef 10.43+0.28de 0.46+0de 26.39+0.56bc 22.57+0.66ef

2021 4 32 6.82+0.06b 5.114+0.07de 128.67+4.92b 1.11£0.06ef 10.97+0.09bc 0.3£0.01g 17.5£2.1f 36.18+1.28a
Year 2021 33 6.46+0.24cd 4.82+0.16ef 111.674+4.32bc 0.83+0.05f 12.8+0.2a 0.65+0.07bc 25.28+2.37cd 20.46+2.741g
34 6.64+0.04bc 5.35+0.02cd 111.5+6.89bc 3.19+0.09a 10.6+0.17cd 0.50+0cde 17.5£1.55f 21.78+0.69f
35 6.18+0.20de 4.57+0.09f 94.83+£3.7d 2.28+0.11c 11.1£0.25bc 0.73£0.02b 20+0.9ef 10.54+5.29hij

36 6.8+0.01b 5.3240.10cd 129.5+4.92b 2.80+0.01ab 9.3+0.21fg 0.65+0.06bc 31.79+1.02a 14.34+0.1i
37 6.6440.09bc 5.4240.07¢c 124.5243.78b 2.83+0.07ab 9.240.10g 0.57+0.03¢ 26.97+0.87bc 16.09+0.38hi

38 5.56+0.17f 4.18+0.05g 68.17+4.05¢ 2.73+0.1b 12.740.3a 0.48+0.01de 28.06+0.28b 26.61+0.8cd

39 6+0.09¢ 4.79+0.08ef 92.17+4.19d 2.3540.08¢c 9.5+0.17f 0.38+0.01fg 2540.48cd 25.01+1.2de

40 6.14+0.16¢ 4.78+0.02ef 107.33+8.85bcd 2.26+0.2¢ 10.37+0.07de 0.95+0.06a 28.02+1.35b 11.03+0.66k




41 6.124£0.01e 5.38+0.38cd  122.33+27.72bc 2.1+0.27cd 10.07+0.43de 0.9+0.07a 23.33+0.48de 11.38+0.97k
42 8.1£0.15a 6.64+0.06a 99.5+0.29¢d 2.97+0.08ab 8.47+0.38h 0.35+0.01fg 24 44+1cde 24.24+1.57def
43 7.88+0.06a 5.88+0.04b 169.67+5.78a 2.79+0.21ab 8.6£0.06gh 0.29+0.01g 21.67+0.48ef 30.08+0.66b
44 6.24+0.02d 4.83+0.02de 99+1.15¢ 3.37+0.03¢ 11.87+0.2d 0.77+0.05¢ 18.95+2.32b 15.56+0.2ab
45 6.73£0.07ab 5.01+0.06d 120.67+3.93bc 3.53+0.06bc 13.17+0.45bc 0.79+0.03de 21.98+1.16b 16.78+0.45a
46 6.52+0.04bc 5.29+0.07bc 114.67+3.76¢cd 3.71£0.01b 12+0.38d 0.84+0cd 21.47+0.51b 14.26+0.38bc
47 6.72+0.06ab 5.61£0.12a 133.67+4.37a 2.71£0.05¢ 14.240.12a 0.94+0.02bc 20.72+2.02b 15.16+0.12ab
2022 4 48 6.59£0.01bc 5.45+0.03ab 122+1bc 4.14£0.06a 13.240.3bc 0.8+0.06¢cd 27.28+2.32ab 16.68+0.3a
Year 2022 49 6.33£0.09cd 5.02+0.02d 107+2.08de 3.85+0.07ab 12.57+0.18cd 1.09+0.1a 46.23+25.39a 11.71+0.18d
50 6.61:0.09b 5.21£0.05¢d 120.67+3.53bc 3.94+0.09a 13.27+0.09bc 1.070.07ab 19.96+0.25b 12.54+0.09¢cd
51 5.760.06¢ 4.69+0.04¢ 80.67+2.4f 2.78+0.23de 13.63+0.27ab 0.92:£0.02¢cd 28.04+2.87ab 14.82+0.27ab
52 6.67+0.08ab 5.3120.04bc 128.33+2.33ab 2.89+0.05de 12.240.06d 0.87+0.05¢d 24.51+1.54b 14.08+0.06bc
53 5.71+0.05¢ 4.6620.14¢ 82:+3.06f 3.11£0.02cd 13.240.35bc 1.04+0.05abc 25.26+0.51ab 12.77+0.35¢d
54 6.86+0.06a 5.33+0.05bc 133£1.53a 3.09+0.23cd 11.73+0.33d 0.75+0.01¢ 27.03+0.67ab 15.72+0.33a
55 6.35+0.05¢cd 5.53+0.07a 117.67+2.33¢ 3.23+0.1cd 14.2+0.4a 1.05:£0.04ab 24.51+1.97b 13.65+0.4bcd
56 6.39+0.15¢cd 5.21£0.07cd 113.67+6.57cd 3.05£0.11d 14.3£0.44a 1.05+0.05ab 20.97+1.54b 13.6+0.44bcd
e FFIARF R Z R EEE (P<0.05) : TH.

Note: Different letters in the same column indicate significant difference (P < 0.05); The same below.
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Table 4. Evaluation of slag melting and analysis of related physiological indexes of extra early maturing Satsuma mandarin from Hubei province

Rigm5 i BEAS 55 FH 7 () B (2 AKFEEHFE (mg/g) FhFEER (mg/g) RE&E (mgyg)

Orchard NO. Slag melting degree score Piercing force Shear force Lignin content Cellulose content Pectin content

1 6.2+0.42¢ 167.97+21.31d 1836.99442.75¢cd 49.843.08¢ 14.51x1.1de 13.27+1.73ab
2 6.44+0.55¢ 186.81+11.6¢d 1526.82+61.26¢ 57.87+1.31d 17.59+0.26abc 9.7x1.0lcd
3 5.740.32¢ 259.84+13.93b 1538.83+31.03¢ 78.73+4.38¢c 16.65+0.96¢cd 8.04+1.65d

4 6.25+0.28¢ 208.53+7.52¢ 1438.67+26.39¢ 86.87+6.61cd 17.02+0.98bc 12.3540.95bc
2021 4 5 5.8+0.4¢ 232.25+10.11bc 1430+29.8¢ 37.05+2.6f 15.78+1.72¢ 10.37+1bc
Year 2021 6 5.440.55¢cd 213.6+11.25¢d 2002.63+41.45bc 79.08+4.87¢ 12.88+0.34¢ 8.59+0.49d
7 6.4+0.38bc 114.92+11.14f 1451.3+61.42¢ 78.16£9.99¢ 14.1£1.47de 8.23+0.95¢d

8 7.45+0.06b 138.31+10.34de 932.06+50.79f 62.61+11.33d 17.02+0.63bc 9.01£1.36¢d

9 4.6+0.3d 300.55+4.04a 2311.14+55.68a 209.18+19.84a 19.9+1.62a 11.98+0.6bc

10 5.85+0.28¢c 187.44+18.51cd 1871.09+86.47¢ 94.56+3.8¢ 15.26+0.67cde 10.99+0.88bc

11 5.440.44cd 302.5+9.94a 2201.7+35.03a 152.11+2.86b 14.87+1.2de 11.36+2.05bc

12 6.140.47¢ 256.35+4.76b 2032.24+53.48b 119.86+13.83bc 19.47+1.5ab 13.41+1.01ab

13 8.55+0.34a 137.8446.32de 896.43+37.44f 46.97+4.43¢ 16.7+0.26¢ 16.16+1.24a

14 5.36+0.49¢ 229.65+11.67b 2423.65+187.14ab 180.96+4.4a 18.03+0.29bc 12.97+2.18d

15 5.89+1.08bc 177.41£3.14¢ 1641.19+45.78cd 175.36+6.81ab 16.4+0.85d 13.46+0.54cd
16 6.67+0.17abc 123.954+2.01de 1090.04+47.42¢ 121.21+5.7de 10.1£0.91f 8.15+0.48¢
17 7.5+0.76ab 99.5249.68¢ 1077.81+131.4¢ 107.15+11.05¢ 13.82+0.22¢ 7.54+1.68¢

2022 4F 18 6.26+0.7bc 254.06+28.2ab 1892.95+79.99¢ 115.36+7.1e 11.3840.41f 7.55+1.36de
Year 2022 19 7.15+0.27abc 100.23+1.81e 1311.99+105.76de 126.53+5.95d 16.92+0.48cd 17.07+0.04b
20 6.92+0.79abc 139.25+18.41d 1592.61499.32cd 109.43+5.92¢ 18.25+0.47bc 9.99+0.14de
21 6.13+1bc 175.7543.99cd 2359.29+149.12b 158.07+4.16bc 19.06+0.19ab 9.09+0.45¢




22 7.13+0.26abc 153.78+11.65¢cd 1545.47+20.18d 149.46+5.87¢ 14.25+0.68¢ 8.22+1.23e
23 5.81£1.03bc 268.17+15.06a 2683.33+£103.91a 167.4+6.77abc 17.6+0.73bcd 16.57£1.19bc
24 6.44+0.19bc 176.46+12.03cd 1804.21£127.99cd 123.22+4.25de 16.28+0.2d 14.16t1bcd
25 8.24+0.23a 97.09+8.03¢ 1199.54+87.31e 105.53+4.6¢ 20.15+0.32a 24.79+1.47a

e RS RRoR 2573 REE (P<0.05) 5 TH.
Note: Different letters in the same column indicate significant difference (P < 0.05); The same below.

HIZE 5 AT, b R M BRI S 0 7E 3.38 ~ 8.24, “PIIME N 6.01, 5 JI7E 78.45 g~ 239.38g . [H], BIVIJITE 848.58 g~ 3926.24g Z [, K
R & & 66.48~208.9 mg/g, LFYEREEAL 10.1~20.15 mg/g [0, L EREAE 7.54~24.79 mg/g 216, AFMKEEENEZFER. K, 55 SHmE
P FEF 7 i 8.245 29 S EAR 20 kN 3.38, FFRIJI MBI Y] J1 2 N ek .

R 5. AL R P EUEMN B E TN KA X EIRIE RO

Table 5. Evaluation of slag melting and analysis of related physiological indexes of early and medium maturing Satsuma mandarin from Hubei province

R W E 1S5y FH 7 () 59171 () AKFEEGE (mg/g) FHRGE (mg/g) RE&E (mg/g)
Orchard NO.  Slag melting degree score Piercing force Shear force Lignin content Cellulose content Pectin content
26 3.65+0.23cd 206.99+3.19bc 3283.46+64.34b 144.83+2.62a 33.5+1.44ab 15.84+1.19ab
27 4.7+0.92bc 200.63+5.25¢ 1546.38+65.76fg 98.244.6fg 25.51+2.36¢ 16.73+0.19ab
28 5.6+0.49ab 184.14+9.26de 950.41434.2 Im 66.48+4.11j 31.45+1.49ab 18.26+0.9ab
29 3.38+0.3d 225.13+5.68a 3926.24+68.91a 138.02+1.14b 33.66:+1.98ab 7.11+4.55ab
30 4.18+0.63bcd 231.75+3.37a 3397.62+77.71b 105.39+1.74ef 28.39+1.07bc 11.74+0.9b
31 5.55+0.8ab 205.9+5.65bc 1779.91+38.06¢ 90.31£3.21gh 29.27+1.85abc 16.38+1.7ab
32 6.4+0.59a 190.89+7.37cde 1151+29.54jk 107.7143.95¢f 33.76+1.26a 20.940.78ab
2021 4E 33 5.740.15ab 197.894+4.19¢cd 1489.62+5.57gh 76.47+7.8hi 22.96+0.4cd 14.09+1.58ab
Year 2021 34 6.4+0.55a 194.39+7.15¢cde 1277.43£75.48ij 75.48+4.641 19.01x1d 15.69+0.97ab
35 5.05+0.83ab 187.92+2.68d 1199.83+38.7jk 113.84+5.21de 18.61+2.08d 14.35+0.73ab




36 6.2+0.72a 196.09+4.83cd 1649.38+39.07ef 92.214£3.36¢g 22.89+1.89cd 17.78+1.82ab
37 6.55+0.73a 194.39+6.79cde 1310.77+19.16ij 95.95+2.36fg 28.95+2.58ab 11.84+2.58ab
38 6.5£0.14a 120.74+£2.92¢ 1066.69+37.56kl 115.47+8.65de 21.04+0.29cd 12.01+1.06b
39 5.45+0.54ab 195.75+8.3cde 848.58+42.81m 148.78+4.02a 24.09+1.82cd 11.39+0.71b
40 5.9+0.36ab 188.55+7.1de 1400.87+23.21hi 96.65+0.811g 30.41+1.7ab 14.26+2.61ab
41 4.6+1.1bc 217.134+4.26ab 3035.88+54.97¢ 155.36+8.16a 29.99+2 .46ab 15.54+1.42ab
42 5.15+0.15bc 196.2443.91cd 2455.82420.89d 125.12+4.46¢d 30.94+2.2ab 14.02+3.43ab
43 6.25+0.2a 162.99+4.62f 1334.25+14.57i 127.92+3.22bc 28.55+2.85ab 21.76+1.5a
44 5.36+0.49¢ 198.62+10.13ab 3110.75+£105.93a 208.9+£5.97a 16.54+0.35ab 16.06+0.1bc
45 5.89+1.08bc 149.26+1.93cd 1841.64+75.27cd 161.39+£3.03c 13.58+0.75¢cd 12.68+2.33cd
46 6.67+0.17abc 107.09+4.33de 1065.91+21.68fg 123.85+1.16¢ 13.64+0.75¢cd 10.25+0.25d
47 7.5£0.76ab 132.02+12.11cd 1416.96+124.45de 203.434+5.33a 14.38+0.56bc 17.94+1.98b
2022 4F 48 6.26+0.7bc 186.37+22.77bc 2057.7£112.31b 178.3£7.41b 19.33+1.54a 23.55+1.61a
Year 2022 49 7.15+0.27abc 125.51+18.44de 1730.62+217.85cde 143.65+3.05d 14.36+0.88bc 18.56+0.64b
50 6.92+0.79abc 146.71+3.73bcd 2457.93+172.36b 187.7£3.31b 12.31£0.07cd 7.45+2.09de
51 6.13+1bc 173.81£20.41bc 1628.52439.51de 152.46+2.36¢d 11.28+0.7d 14.94+1.19cd
52 7.13+0.26abc 233.39+£30.41a 1620.98+98.98de 143.98+5.4d 13.7+0cd 9.79+0.27d
53 5.81£1.03¢ 176.18+14.28bcd 1862.31+104.31cd 115.89+4.62¢ 12.45+0.38cd 5.55+0.46¢
54 6.44+0.19abc 239.38421.89a 2350.97+140.56b 182.98+3.31b 15.12+0.55b 16.47+1.81bc
55 8.24+0.23a 136.78+14.56de 1397.74439.97ef 103.84+1.96¢ 16.36+0.06ab 5.32+0.45¢
56 7.96+0.33ab 78.45+5.33¢ 1019.73+144.41¢g 89.87+1.91f 15+0.21b 15.38+0.5¢

e FSIAR TR ZER R ENE (P<0.05) 5 R,

Note: Different letters in the same column indicate significant difference (P < 0.05); The same below.
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Table 6. Correlation analysis of fruit quality indexes of extra early maturing Satsuma mandarin from Hubei province

FURE A . o KEiEw YR X
pife Wiz _ R o mwEER Vedk o fumEms smaly wwh DU 1
o Single EpZ7)] o fit 52 ] o o o .
Transverse  Longitudinal Peel e Ve Slag melting  Piercing Shear Pectin
fruit S SAR Lignin  Cellulose
diameter diameter thickness TA content degree score force force content
weight TSS content content
Btz
Transverse 1 772 945 290" -.309™ 0.11 -614™  -344* -0.015 -0.188 0.031 396 -0.113 232"
diameter
Iz
Longitudinal 1 .809™ 457 -0.185 316" =758 -.479* -0.038 -0.182 0.121 ST -0.042 0.224
diameter
R . - " - -
1 266 -.341 0.112 -.614 -.362 -0.031 -0.17 -0.001 406 -0.108 0.165
Single fruit weight
1 0.017 0.057 -515™ -0.14 -0.072 0.026 348 365™ -0.077 0.101

i



Peelthickness
VAR & R
TSS
AR R
TA
Ve &

Vc content
fEi 2 Lt
SAR
W AR5y
Slag melting degree
score
RS
Piercing force
5175
Shear force
KRG E
Lignin content
TR TE
Cellulose content
R

Pectin content

S

-0.067

-.396™

-0.001

-.812"

457

357

236"

-0.134

-0.096

-0.209

-0.094

261"

0.069

-.529™

-0.205

0.012

-0.167

-0.128

-481™

.583™

-0.026

454™

-.536™

-.485™

-.280"

0.169

484"

0.055

0.203

0.048

-0.171

-0.038

0.155

0.22

0.2

0.045

238"

-0.109

-0.219

246"

-0.121

0.041

0.103

475"

E: BYAEFAERREREEE (P<0.05) ;5 T,

Note: Different letters in the same column indicate significant difference (P < 0.05); The same below.
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Table7. Correlation analysis of fruit quality indexes of early and medium maturing Satsuma mandarin from Hubei province

, , IR A o, Ve " . L N YR Ny
Bt Wiz . R 5 e, Em s s s T o BRER
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Transverse  Longitudinal i Peel P [l 5 Slag melting Piercing Shear o Pectin
. . fruit . B Ve Lignin Cellulose
diameter diameter . thickness TA SAR degree score force force content
weight TSS content content content
Mtz
Transverse 1 .835™ .648™ 0.16 -397" -.304™ -0.101 223" 0.023 0.094 0.13 0.079 215" 224°
diameter
Pt
Longitudinal 1 .634™ 290" -.289™ -0.097 -0.074  0.038 0.148 0.045 0.108 0.106 0.105 0.078
diameter
BRE
Single fruit 1 0.079 =217 -0.085 -0.087 0.06 0.141 0.097 0.083 0.128 0.154 0.171
weight
R E 1 351 539" 0.011  -465" 219 -427 -0.084 491 -.066 -0.191
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[Eilizd=d
SAR
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Slag melting
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Shear force
RIFEREH
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AgRTE
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Pectin

content

672"

1

0.004

0.174

1

-325™

-.844*

-0.135

.380™

356™

-0.173

-.494"

-367"

-0.085

0.114

-.480™

-0.135

0.075

0.092

-.209"

-.504™

446"

.300™

329"

-0.054

-.255"

0.01

0.025

409™

-707*

-.650™

0.018

495™

-.398"™

419"

232"

-.380™

-0.165

338"

0.09

335"

0.138

0.101

0.018

0.062

321

e FSIAR TR ZER R ENE (P<0.05) 5 R,

Note: Different letters in the same column indicate significant difference (P < 0.05); The same below.
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TA (B=1.724, Beta=0.218, P=0.099) . Z4iH & & (B=0.023, Beta=0.051, P=0.631) A
SN FE A 4y PE A 28 Il 11 (B=-0.007, Beta=-0.324, P=0.004) . A Jii &% & & (B=-0.007,
Beta=-0.275, P=0.031) X[{LEER A a2, TSS (B=0.108, Beta=0.128, P=0.026) .
B S (B=0.044, Beta=0.157, P=0.046) XL F15 5045 1E 18] 400 o

® 8. M EARY
Table8. Multiple linear regression coefficients
ErrEfL 2B PR REL .
HAMGtE
Nonstandard Standard Colli o
2 70 ollinear statistics i 2
e coefficient coefficient F T R
Model Adjusted R?
B Beta t Sig. VIF
Allowance
()
) 5.875 5.252 .000 8.277 0.408
Constant quantity
AR TEREY & R
.108 128 1.137 .026 .634 1.576
TSS
AR
1.724 218 1.674 .099 474 2.109
TA
RS
o -.007 -.342 -2.967 .004 .603 1.659
Piercing force
Y175
.000 -.142 -1.097 276 AT7 2.095
Shear force
ARG E
o -.007 =275 -2.208 .031 514 1.944
Lignin content
dhRTE
.023 .051 483 .631 706 1.416
Cellulose content
A
.044 157 1.469 .046 704 1.420

Pectin content
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