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WE.  LIEBKZE (Abelmoschus esculentus 1.) R B O ANHER— 5 SRR, I 5 52 & F 1 72 v 40 i B
U MO B AR S B PR AR, FEXF AT 4 2 i S AT F ARG MR T T ARSI T, S5 R
Al R A S RS AE BRI ARG 6~ 7 A, FER LR B AR A R R ML AR S B LG TR, 4R
Fra AN T 214 2 A (CesA) FNETHE R B Kor) 16 TR W LTt WS G B (SS-1) . NP1 R Bt ( Cx ) FNAMD) A6
RAEEG(C1) WL ST T A B- AT B (B-GC) TEPEA WAL, LR RTE LFRER FhRE
A2 R A BRE RS Tt — 5 M4 BB, CesA T Kor BHETE S HEE SR 2R E EH
X ,B-GC W Tk S 4R B B E A, W& mla s R es, A MRS RS e 2 LA
BT SRR S B BFEAL S 6 d IABIEE , R SC T REREE IR A BUR (SPS) R RRL LB (SAL BAI NI TEVER
WA P O 350 1R TR SRS AT, 25 1 ITad | 2 4 3% 45 1o AN DR 48 o2 5% i SRR 2 SR S Ak =L 3, CesA Ko 11 8-
GC NZ S54RI B HISE TR RIS 5 T 8RR R Ll 72
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Developmental changes of okra fruits in cell wall composition, saccharo-
metabolism and related enzymatic activities

CHEN Yao-yao', YAN Liang-wen', LIU Jian-ting", LIU Zhi-cheng', YU Jie’, ZHENG Zuo-yun',
ZHU Hai-sheng’

(1.Longyan Institute of Agricultural Sciences, Longyan 364000, China; 2.Fujian Key Laboratory of Vegetable Genetics and Breeding, Fuzhou 350013,
China; 3.Agricultural Bureaw of Xinluo District, Longyan 364000, China)

Abstract: The fruits of two okra (Abelmoschus esculentus 1.) varieties, Kariba and Youlii 1, were used as experi-
mental materials to determine the changes of cell wall composition, sugar accumulation and related enzyme activities during

fruit development. The correlation between cellulose content and the activities of enzymes related to cellulose metabolism

was analyzed. The results showed that the suitable harvest

75 B #1:2023-01-10

E ST B A B S B A S0 S CE ST H (FIVRC-2022-
01 FIVRC-2023-03) ; A BT H (2018N0060) ; 1 244 1~
BRI 52351 H (202335080191 )

VEE A EIERE (1983—) 40 ARE L 5 A i1, By BRR st 51, A the content of cellulose increased continuously, the activi-
B A PSR B FSY . (E-mail) huanan_1983@ 163.com ties of cellulase synthase (CesA) and korrigan ( Kor) in-

BIREE  RIFA, (E-mail) zhs@ 163.com creased, the activities of sucrose synthase ( SS-I), endo-

time of the two varieties of okra was 6-7 days after
anthesis. During the fruit development, the contents of lig-

nin and hemicellulose increased first and then decreased,
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B-1,4-glucanase (Cx) and exo-B-1,4-glucanase (CI) increased first and then decreased, and the activity of B-glucosidase
(B-GC) decreased continuously. The contents of lignin, hemicellulose, cellulose and the activities of enzymes related to
cellulose metabolism in Kariba fruit were higher than those in Youlii 1. The results of correlation analysis showed that the
activities of CesA and Kor were positively correlated with the content of cellulose, and the activity of B-GC was negatively
correlated with the content of cellulose. The results of sugar content determination indicated that the content of sucrose in
the fruits of the two varieties showed an upward trend, the contents of fructose and glucose reached the peak values at six
days after anthesis, and the activities of sucrose phosphate synthase( SPS) and invertase (SAI, BAI, NI) reached the peak
values before fruit aging. In conclusion, the increasing cellulose content was the main factor affecting the aging of okra fruit.

CesA, Kor and B-GC were the key enzymes involved in the metabolism of cellulose, and sucrose metabolism was involved in

the aging of okra fruit.
Key words :

saccharometabolism
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T Z e, MR SR S It 40 H G, I SR s e
KRIRER RAGE SR, H=41H0.3 g Badh, EiR
PR AR K B0 T R AR AT A0 B S 0 g
=AU UCHE 85 A5 4 g BE 4 5t (Cell wall sub-
stances, CWM) , FREUHET-19 CWM 5 mg, FH FEF4ER
TEWE, FPUARE S E TR AR ER R, HT
CesA Kor .SS-1.Cx .C1 F1 B-GC FH PRI E

T8 A 18 H=E 8 A 22 HEAN/NXBEHLR AL
JEH4d5d.6d.7d8dEHIEHERIS 304, M
T S W T A AT M S5 38 A
1.2.2 MEKIARR G F BRI EEI~10d
Bk 25 A8 T A, 5 B Bk S5 kv e Wk K TP 2
min, JEVRENEF R, BEA BEDLHES A7 754 AL
L1 YEXENELE R R A A, AR = B A
ARFx100% .

AR EFHER . A EY 2 EE % 10 R
S AU bR R RO 5 R S B A ELAR s T ks
% RN i SRS A TR

RELAETIRIR KT R PR FHR
W R A e SRR A LA & SS-1.B8-GC  Cx  C1 Al
BAI NT I 1 14 00 7 SR FH 9 M B8 A ) 1 R A PR
ONFAE TR BRI £, CesA T Kor RGP AT 52
SR F R R it A WA PR /AR 7 A IR £
TR TR B 2 PR R 52 56w XU A Sfe 00 5 1 DL 4K
W TRSet A CesA F1 Kor PLAR AL 85 B 3 FL ™Y
INIARAS brife i S HRP ARiC BRIP4 206 & .

F1 HERIEKER
Table 1 Fruit growth after flowering

PRV, A TMB R, BIERES Cesd
Kor i M 2 EAHDC , FHESFR AN i 450 nm P T
%) OD {8, T B
1.3 HiE4biE

FIFH SPSS 17.0 #RAF #7819 77 2243 B S5 4H
KA, FIH WPS Office 2022 HEATEUIR K =104
il o

2 ER 555

21 TERRIEKER

e 1 w2, AEJa 1~ 10 d BB & A K] ) ZE
e, AN i A B4 SR S AR R B SR A I o M B i — R
WERIN, HEE1~8 d BEE L KR AR B
PSR S B AT — R B N, 4B 9~ 10
d, B ai R A SR S B TG i S K AL B 8 d
JE R AR S, RS 6 d N, REER
SR A, RS RR RS, HIFT7~9 d, RE
EALRIHT— KB EHIN, E)5 9 d.10 d Rsg&fk
RIKF 100% , RS ELIIG , 764605 7 d N, ilisk 1
SRR AL, RS AR RS e B8~ 9 d,
RSB — R BEW N, 7E)5 9 d.10 d 5
ZALFIRE] 100% , HES0HE LIIA NG, 45 A B L 6
i PSRN A S R BN A R R 6~T7 d, KR
W 7 e AR, SRS I, SR S Ak U 25 5 350
WrfE R R,

e BRI E (em) S5 FA (mm) UL R (o) RS (%)
(d) R Mg — R Mg —g e Mg —2 e Wk
1 1.29+0.02h 1.43+0.16h 7.52+0.41j 6.31+£0.37j 1.48+0.03j 1.43+0.26j 0d 0d
2 3.16+0.11g 3.70+£0.20g 9.42+0.22i 8.13+0.55i1 3.58+0.30i 2.39+0.231 0d 0d
3 5.91+0.37f 4.84+0.21f 10.64+0.43h 9.72+0.39h 4.22+0.17h 3.46+0.34h 0d 0d
4 8.79+0.35e 6.79+0.35¢e 13.82+0.37¢g 11.84+0.66g 10.44+0.69¢ 5.19+0.76¢g 0d 0d
5 13.30+£0.41d 14.63+0.47d 16.93+0.54f 14.52+0.28f 12.14+0.52f 8.34+0.70f 0d 0d
6 14.01+0.29¢ 17.75+0.56¢ 20.81+0.45¢e 18.67+0.46e 14.38+0.58e 18.78+1.67e 0d 0d
7 14.88+0.16b 18.31+1.46b 23.61+0.77d 21.29+0.55d 18.09+0.56d 22.91+1.41d 5.57¢ 0d
8 15.67+0.48a 19.01+0.43a 24.77+0.57c 23.62+0.62¢ 24.24+0.82¢ 31.00+2.33¢ 96.00b 91.67b
9 15.93+£0.48a 19.11£0.42a 27.48+0.48b 24.95+0.90b 32.95+1.39b 33.12+2.35b 100.00a 100.00a
10 15.94+0.20a 19.12+0.31a 28.41+2.89a 25.74+0.77a 41.34+1.04a 35.52+2.86a 100.00a 100.00a

) — B 5t 5 AN F) /NG B R 22 5 1.2 (P<0..05)
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22 RIABEUREFMAMBERRE FEEMIELS
HZEAENTWL

H% 2 AT, 7EAE G2~ 10 d B 0 SR sk i
R AGgRMEARER G EEL S TS —5, W
AR S AR YRR S T Y Bl A A A ) K

KA SCBEI [E] 5 5, PSR SE PR LR R 47
YRR S AR BE A R S A K A I ] A SE K e TR
K AEAES 6 d AR FIF 27 4 315 0K Bl fe g
TEAL) Rl — ], R SRS PRR R SRR
LT YR & Bty Tk — 5, 1E4E)5 [ —

WhmpyaR FEes 10 d RS EHARRS, POMARESTARR S BT TAHER S,
EE RSP ARG EMPLBMFRE 5 6d SERLTPREZMARERSERE , HLF8~10d
R RORE AR SRR A OGRS R ) E R R A 4 R A KRR R
MO AR 8 d Bihat— S KL g R FathEsy 5

£2 LEERERTAMERARE LAEENFEELBNTL

Table 2 Changes of the contents of lignin, hemicellulose and korrigan in cell wall of okra fruit after flowering

P A FRE i (mg/g) G E AR (me/g) FLYEE I (mg/g)
(d) R Mg —2 R ik — 8 RRE a5
2 44.57+3.26¢ 39.05+3.03¢ 296.47+19.27d 275.10+19.25d 111.85+3.74d 104.56+5.60d
4 99.12+2.07b 87.86+4.32b 316.54+9.18d 307.75+17.76¢cd 213.72+22.30b 201.59+18.19b
6 117.08+8.74a 116.48+11.60a 360.89+7.92¢ 338.88+7.86¢ 273.05+4.55a 257.78+13.11a
8 101.62+10.39b 98.01+10.66b 411.11+21.76b 393.03+18.96b 223.04+13.99b 214.62+15.99b
10 91.35+1.684b 82.69+7.63b 446.09+£27.09a 428.02+26.00a 163.28+26.85¢ 147.12+£26.72¢

IR — 85 JE R IRING A ROR 2 57 5.3 (P<0.05) ,

23 RIiEdRPHEEREETETK

wE 1A A1 1C iR, WA Rk 2K S A AR S rh
CesA 1 Kor [ 14 Wl 25 S 52 1) A K & B s 38 i >
WITEAE)E 10 d KB KAE, RELE T CesA Fl Kor
TR RS> 1M 2. 79 U/LFI3. 00 U/L, hst—5
H1 CesA 1 Kor Wi 1 f KAH M 2.50 U/LAI 2. 88
U/L, 2 ANahfief SS-1 G PERE 5 R LA KA E
P, KR EAES 4 d s —5 )5 6 d F5L
W SS-1 il 3 M ¥ Ak B W (E, 4> B 297.29
g/ (min + g) F1 231. 84 pg/(min « g) , BEH R
— AL AE G 6~ 10 d SS-T Jiff % P4 328 7 A
TER SR B o R, 4605 TR — B 0 B SRS Ce-
sA Kor 1 SS-1 BEHEVEY 55 Tk —5

wE 1D FE 1E FR, AR C1fl Cx
IVERE RS A KR E S N5 R
POKTEACST 6 d IABNE(E , R B AN — 5 R 5
W C1 ISP KAE 5300 48. 11 pg /(min « g) Al
41.78 wg /(min - g), Cx B 3% ¥ e K MH 5 51 K
37.36 pg /(min - g) F1 32.82 pg /(min - g) , ZJ5
TG PEZ WA, 5 L E R &% — 5 B-GC BTG
PETEALSG 2 d K, 435128 73. 32 g/ (min - g) Fil
64.39 pg/(min - ) FiHERLERKEE B-GC HTE
PEXBEIRAL , 65 W —iH, R B RS Cr

Cx 1 B-GC B TEPEY = Tihsk—5
24 RELXBEEBEDFEZSESTFEZRIGES
TR L

XA R RSP R4 R & &5 CesA  Kor , SS-
[.Cx [ CI1 B-GC BIGEHATH RS04, R 3 7l
DI, FHERSSPAGER T REYE Cesd B ML
BEIEASC g — S RE T F R F it 5 CesA
TEVESAR 2 EARDG R R g — 5 R b
YR ES Kor BETE 2R EIEME, H5 B-
GC FETE R B M AHG, FEEAhsE—5 R
SRR R SRS SS-1.Cx A1 CI FIG M AH e R
K, A BEERUGB CesA  Kor Fll B-GC it 1 P X ¥5 Fk
SERAh AR Y RGP E B ER .
25 RELEZEUEEDESSENTL

AL 2A T LU PR A R 5 S o e o o
Pkt RS A KR B I e AR 8 d iAF
HRAH, 5 B B A gt — 5 SR S v R 2 B i K
I3 12,29 mg/gH19.91 mg/g, TEAEJG 4~8 d J
SAERKEESES, REERSP RS EH RS
Fihsk—5 . mE 2B M 2C %0, B E SRS re4E
J& 4~5 d SBERE A 5 AR, AR )E 6 d ik
e RAEL, SROBE RIA 25 0 % it d K AE 4 I R 16,35
mg/gfl 7.63 mg/g, ZJ5 TR, Tk —5 LT
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RIS B AR AR S 6 d IR B ECRME, R RS RS T RIEE, MAEET7~8 d Mgk —5 R s
TR %6 B & B B KA AT B0 16,52 mg/g Fl 7.63  HUREAIE A& B LT R ELE
mg/g, HAEAEIG4~5 d igk— 5 R0 rh SRp i 4
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Fig.1 Changes in the activities of enzymes related to cellulose metabolism in fruits at different days after flowering

R3 RELREIBRPFERSESFERINPEEEZ BHBEXRY

Table 3 Correlation coefficient between cellulose content and the activities of enzymes related to cellulose metabolism during fruit development

mH mi A CesA Kor SS-1 Cl Cx B-GC
FHRETE FHEE 0.601* 0.769 ** -0.052 -0.189 -0.139 -0.884 "
Hsgk—5 0.773 ™ 0.835* 0.088 -0.063 0.185 -0.907 **

" FRRMER K (P<0. 05) , ™ FoR AR ISR B3 KF- (P<0.01) .

9

. 5 8

g £
= i
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4o = 4
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4 5 6 7 8
EJG I 1A (d) LS RTIA] (d) FEJSIN 8] (d)
OFEE;, milg—5
[F]— AR R ING P RER R 25 57 8.3 (P<0. 05)
B2 EERIHEISENTH

Fig.2 Changes of sugar content in fruits after flowering
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e AR AN AT . RIS AL RS PR R T R A
HAE O AR (] 3B) o PN A PR S
SAI G PR S IEA — 2, 226 TR TR
B, B RmER— SR SAT B PSS T
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Fig.3 Changes in the activities of enzymes related to sucrose metabolism in fruits after flowering
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Cx TERRKIER L & B B AL R h iV 5 i — 20
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