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Variation patterns of physiological indices of seedless Diospyros
lotus during fruit development and ripening

HAN Weijuan', DIAO Songfeng', ZHANG Yue'?, FU Jianmin', LI Huawei',
SUN Peng', SUO Yujing', LI Fangdong'

(1. Key Laboratory of Non-timber Forest Germplasm Enhancement & Utilization of National Forestry and Grassland
Administration, Research Institute of Non-timber Forestry, Chinese Academy of Forestry, Zhengzhou 450003, Henan,
China; 2. College of Forestry, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: [Objective] This study, with an investigation of the variation patterns of physiological indices of
seedless Diospyros lotus during fruit development and ripening, is aimed to provide a theoretical basis for the
further utilization of such resources. [Method] With fruits of seedless D. lotus of different stages collected, a
survey was conducted of the variation patterns of tannin, total polyphenols and flavonoids, anthocyanins, sugar
and pectin composition, as well as the activity of pectin degrading enzyme before an analysis was conducted of
the correlation. [Result] During the fruit development and ripening there was a constant decrease in the
contents of soluble tannin and anthocyanin and a gradual increase in the contents of insoluble tannin, starch,

fructose, glucose, sugar-acid ratio, water soluble pectin and ironic soluble pectin whereas there was first an
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increase and then a decrease in the contents of total polyphenols, flavonoids, titratable acids and covalent
soluble pectin content. There was a significant increase in the activities of polygalacturonase and pectate lyase
at the later stage of fruit ripening (P<<0.05). There was a significant positive correlation between the contents of
water soluble pectin and ironic soluble pectin and the activities of polygalacturonase and pectate lyase
(P<<0.01), a significant negative correlation between the contents of covalent soluble pectin and the activities of
polygalacturonase and pectate lyase (P<<0.05) and a significant positive correlation between the contents of
starch, fructose and glucose and the contents of water soluble pectin, ironic soluble pectin as well as the
activities of polygalacturonase and pectate lyase (P<<0.01). [Conclusion] During the development and ripening
of seedless D. lotus, the content of soluble tannin gradually decreased to below the edibility threshold while
polygalacturonase and pectate lyase enzymes were involved in the catalytic degradation of pectin components in
the cell wall, which led to the change of pectin components, the increase of soluble sugar content and the change
of active components in the fruit. [Ch, 4 fig. 2 tab. 29 ref.]

Key words: seedless Diospyros lotus; fruit development and ripening; sugar composition; pectin composition;

pectin degrading enzyme
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RIGA LA E MO BL2E BT BE 2B RS T BE B 1Y TeA% 145 *Wuhe 1 SR5E, {56 I Hb A T30 /g
B2 TR P E R R AT (34°55'307~34°56'45"N,  113°46'24"~113°47'59"E)., WEER o . TR
HEMTOME R AR 108k, WAEJGZ S R ZEAE)S 27 B 6 A, Bl 20204E 6 A 15 H (#1841, 7 A
15 H X)), 8 H 15 H (ERM). 97 15 H @FEEl) . 10 7 15 H (#F12d8) F1 11 A 15 B ),
FERPE AN, %5, F . VUL b4 DT EREE, BTSRRI 54, 1RGSR T [
SEEREE, VKOK MRS AW TR K 5, VIRRZ A R T80 C AR VKA IR A, HTAHCHE IR
M
1.2 Ak
12.1 S#Fmm T FURE BT 52 2R F Folin-Ciocalteu 1%, % A4 5k, DIBAT R
SRR ESS, TSE 725 nm AR ARG
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ARG s BRI E R = AR (BRIR-BEIRAN) W@k, LU T ARdEd:, & 400 nm 4b#Y
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WG RE s BT R R ARSI B0k, L 530 nm 4L AY WO E D(530) A1 600 nm Ab f W Y EE
D(600) I 2MH Dy AL R
1.2.3  Sbr. $BAS AT BME  JENR A BN e, U bR, M 620 nm AN
I o R RO VA S IR e S (105 VRS VR RkE . RS BRI R TEA T TR A 1.000 g,
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AR S PR R FH R B e 12UV DU o BER L Pl PV P I et 4385 5 T T I et 43 B LU B3R
124 RRAHREHHBERIEBEERGMNE  SHEFFHRE Nk, #ToKREERR .. B4
G M EE G R, DL ZUBERE R A bR, PRI L 60 0 0 5 SR 4 47 o

2 B Y- ZLWH T 2 Bt 1 B2 IBURIIN 22 2275 REN 46U (RN DASkcttE 22 3R 1 ZUMH I R 1l 15 14 LA g/ )N
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Figure I ~ Changes of soluble tannin and insoluble tannin contents during fruit development and ripening
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Figure 2 Changes of total polyphenols (A), flavonoids (B), and anthocyanin (C) contents during fruit development and ripening
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Table 1 Changes of soluble starch, soluble sugar, titratable acid and sugar-acid ratio during fruit development and ripening

REERFRICH-H)  WB/(mg g Fb(mg-gh  H&M/(mg g  EbE(mgrg")  AEERR/(mg-g) PR L

06-15 9.48+0.79 a 9.85£0.34 a 17.25+0.40 a 8.09+0.17 5.05£0.05 e 6.96+0.16 a
07-15 12.27+0.91 ab 11.58+0.53 a 17.68+0.10 a 16.01£0.14 6.05+0.37d 7.49+0.36 a
08-15 13.74+0.31 b 37.59+0.45 b 33.58+0.56 b - 4.43+0.23 ¢ 16.08+£0.80 b
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10-15 24.90+0.20 d 95.30+2.62d 78.42+2.53 d - 3.85+0.18 ab 45.22+3.23d
11-15 56.70+3.60 e 151.85+5.61 ¢ 132.88+4.65 ¢ - 3.54+0.16 a 80.43+£3.64 ¢
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Figure 3 Changes of water soluble pectin (A), ironic soluble pectin (B) and covalent soluble pectin (C) contents during fruit development and

ripening
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Figure 4 Changes of polygalacturonase and pectate lyase activity during fruit development and ripening
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x2 ABREBIFRILFHRHIREREIEIRH Pearson XS

Table 2 Pearson correlation coefficients analysis of seedless D. lotus fruit

Bt AEPEIRT R JEN 3 Exgi] HHER TEH P A
By 1

AN —0.963%* 1

N} 0.706%*  —0.615%* 1

BT 0.837%* —0.735%%* 0.908%* 1

TR 0.325 -0.215 0.065 0.406 1

TEH —0.973%* 0.911%%  —0.709%* —0.808** —0.348 1

P —0.946%* 0.841%%  —0.651** —0.834%* -0.500* 0.951%* 1

H R —0.975%* 0.893%*  —0.679%* —0.843%* -0.439 0.972%* 0.994%* 1

A E R 0.666**  —0.527* 0.310 0.504* 0.384 —0.678** —0.826%*  —(0.784%*
TR H —0.973%* 0.892%%  —0.692%* —0.848** —0.431 0.971%* 0.991%* 0.998**
IRV —0.922%* 0.941%%  —0.668%* —0.708** -0.201 0.938%* 0.803** 0.855%*
R ieE I —0.936%* 0.942%%  —0.669%* —0.696** -0.133 0.953%* 0.831%* 0.880%*
LANEE G AL 0.453 —0.364 0.819%* 0.605%* -0.393 —0.453 —0.404 -0.432
LRI —0.941%* 0.944%%  —0.807** —0.846** -0.098 0.891%* 0.824** 0.877**
B3 —0.893%* 0.920%*  —0.647%* —0.636** -0.030 0.911%* 0.765%* 0.822%*
ek SR WAL KRB ATEARE St o e

AV E R 1

WHIR L —0.784%* 1

TR MR —0.437 0.859%* 1

RS —0.524* 0.881%* 0.986** 1

AN EEEA 0.309 —0.443 -0.382 —0.459 1

SRR -0.492% 0.882%* 0.896%* 0.906%* —0.611%* 1

I S —0.463 0.823%* 0.969%* 0.991%* —0.480* 0.888%* 1

PR *FRP<0.05; **3RP<0.01
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