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Abstract: To investigate the effects of spermidine on the starch composition and gelatinization charac-
teristics of wheat grains, using the wheat varieties Xinong 538 and Lankaoaizao 8 as experimental ma-
terials, four spermidine spray concentrations(0. 25, 0. 75 and 1 mmol « L™') were set up at grain-fill-
ing stage. The indicators of starch composition, granule size distribution, and gelatinization charac-
teristics of wheat grains were determined and analyzed. The results showed that compared with spra-

“! spermidine significantly increased the 1 000-

ying clear water CK, spraying 0. 25 and 0. 75 mmol * L
grain weight and yield of the two varieties. After the application of spermidine, the amylose content
of Xinong 538 and Lankaoaizao 8 decreased and increased, respectively. The amylopectin ratio showed
a decreasing trend and a downward increase followed by a decrease with the increase of the application
concentration. Overall, spermidine spraying reduced the quantity and volume of A type starch gran-

ules in both varieties and increased the quantity and volume of B type starch granules. High concen-
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tration(1 mmol * L™') of spermidine reduced, increased and decreased the peak viscosity, final viscos-
ity, and breakdown of Xinong 538 and Lankaoaizao 8, respectively. 0. 75 mmol « L™ ! spermidine in-
creased the peak viscosity, trough viscosity, breakdown, final viscosity, and setback of Lankaoaizao
8, while increased the breakdown, setback, peak time, and pasting temperature of Xinong 538. Over-

"arginine spray signifi-

all, under the conditions of this experiment, the application of 0. 75 mmol « L™
cantly increased the 1 000-grain weight and yield of wheat, and by influencing the amylose content,
amylose/amylopectin ratio and type B starch particle composition of wheat, increased the peak viscosi-
ty and breakdown of wheat grain starch, thereby enhancing the gelatinization characteristics of wheat

and ultimately improving the quality of wheat starch. It is a relatively suitable spraying concentration

in wheat production.
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Table 1 Difference of wheat yield and its components under different spermidine treatments

e b3 . A . R AL TRIE . r“i
Cultivar Treatment Spike numbeir/ Grain nu_mbcr 1 OO'Ofgram Grain ylgl‘)d/
(X10* « hm™?) per spike weight/g (t* hm %)

P4k 538 Xinong 538 CK 598. 00a 29. 20a 36. 10c 6.30c

SPD1 598. 34a 28.90a 38. 06a 6. 58ab

SPD2 599. 15a 29. 14a 38.18a 6. 66a

SPD3 602. 12a 29.13a 37.43b 6.57b

2% 8 Lankaoaizao 8 CK 310. 54a 39.47a 49.42b 6.06b

SPD1 311.03a 39.27a 50. 92a 6.22a

SPD2 308. 65a 40. 03a 51.37a 6.35a

SPD3 313.21a 39.67a 48. 35¢ 6.01b

CK.SPD1.,SPD2 Al SPD3 4341183 0.,0. 25.,0. 75 A1 1. 00 mmol » L™ 7 A% Mz ¢t b 81, [ — & B 1R 310 3048 )5 R RN 2 8 2R R
[l 4b BRI 7E 0. 05 KF E2RFRE, FRF.

CK, SPD1, SPD2, and SPD3 represent the four spraying treatments with spermidine concentrations of 0, 0. 25, 0. 75, and 1. 00
respectively. Different letters following values of same variety within the same columns indicate significant differences

mmol « L7,

among different treatments at 0. 05 level. The same in tables 2—4.
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A:Xinong 538; B: Lankaoaizao 8. Different letters above the columns indicate significant differences among different treatments at

0. 05 level. The same in figures 2 and 3.
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Fig. 2 Difference of amylopectin content in wheat grain under different spermidine treatments
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Table 2 Difference of wheat starch granule number ratio

under different spermidine treatments

(¥ 3 4~4 5 W 7E SPD1,SPD2 ., SPD3 4b ¥ F 25 {k, 0 e Starch o b o o
W82 . XU Y A e MV ORS fie T R Y N 2 Cultivar Treatment = 5 B 7
S A S Type A/ % Type B/%
PR P4k 538 CK 56.79a  43.21b  1.31a
2.3.2 XA ERE R AAR GG A Xinong 538

SR A i R 6 R DL
BUS L5 10 R 7] (£ 3). 55 CK #lHe, SPDI, PR L
SPD2 4hFH ) B 25 K6 (i 4 538 19 A 7803 ) i s SPD3  47.85b  52.15a  0.92b
UG L, W 3538 B RIVE M RLAR AR 7 b, T A A/ I;éﬁifg CK 51.62a  45.38b  1.2la
BARFRHL T B, 1 SPD3 4b XT3 4N 38 45 19 5 SPD1 14.82b 5518 0.82b
Wil 35 B 25 s 22 B L 8 19 A TR TE B R AR R Y L SPD2 46.16b  53.84a  0.86b
FEAR ) b P ) 25 5 A8 B 3, B AU JE By b AR R L SPD3 47.89b  52.11a  0.92b

M A/BEF L7 SPD1 4 ¥ T #% CK 28 b A &
Z,1E SPD2 1 SPD3 Ab ¥ T B &I 3¢ #5 % 44 FH
He 5 e 3 N MRS L T A/B IR E A )

X3 AREFRLETMEEHRHERSGLLHES

Table 3 Difference of wheat starch granule volume ratio

Th e AR o 3 0 D T8 56 S0 58 it IV A5 Je F /) 2 35
TR AR T L FR) 52 ) 5t ol R 5 e e JBE AT K

under different spermidine treatments

TE Bk AR A L

il

pug:t

Starch granule volume ratio

2.4 SRR A B Xt /0N 22 T A0 AR K 4 M G B2 i o A/B
“ultivar Treatment AR B A
5 CK M ke, SPD1 #1 SPD2 kb B i 2 [ 1% 7t Type A/% Type B/ %
A 538 /N2 TH by 1 Fe AR R B L BSR4k R EE L T P 538 CK 98. 19a 2.04c  48.15a
. Xinong 538
SPD3 4h P I 2 BEAR T WA 30 B IR AR L & SPDI 97.24b  2.82a  36.12b
T B I T (A I D e on o 2 tose
g e i 24 =1 20 B H 2 7 L
(R 4D ORI A 12 i P AN [ B M 2 e 17 == SPD3 97. 32b 2.56b  38.06h
TR W E B T AR
B S GBI R BRI S i s sen s
o] FHEFIA AL R B2 Horp SPD2 A SPD3 Ab HH AR Lankaoaizao 8
R . s - N SPD1 97. 14a 2.77b 35.13b
A2 B S, VT M Tl IV K P T 0 B ) S e AN BH X .
N " R s SPD2 97. 68a 2.34c  42.48a
S TSE FY  JHE 52 SUR i STV A Ve R /1S 22 B A B AR SRR A
N — SPD3 96. 88a 3.39%a 28.59¢
—E P TER BT SRR R IMA 25 .
F 4 SNIRIE B BR X /N 32 M ML 1 0 B2 T
Table 4 Effects of exogenous spermidine on pasting properties of wheat starch
e o g m%{)ﬁ?ifﬁ %‘1&5 ?ELE S %ff}@ﬁl&‘z Il 2k W%{jﬁ[‘l’iil‘fﬂ *iI!;Tt/J’E‘LB{
Variety Treatment . rea _Lrous Breakdown/cP . . n@ Setback/cP | reak asting
viscosity/cP  viscosity/cP ! viscosity/cP time/min temperature/C
Pi 4k 538 CK 1 168. 33a 682. 33a 486. 00b 1 316.67a 634. 33b 5.91b 89. 10b
Xinong 538
SPD1 1 147.67a 657.67b 491. 00ab 1 344.00a 686. 00a 5. 98ab 91.72a
SPD2 1171. 33a 650.67b 520.67a 1 329.00a 678. 33a 6.02a 92.37a
SPD3 709.67b 268. 00c 441.67¢ 635. 33b 367.33c 5.51c 89.97b
EHRE G CK 617.50b 212.00c¢ 405. 50¢ 508. 00c 296.00c 5.47a 88. 40b
Lankaoaizao 8
SPD1 650. 50b 244, 00b 406. 50¢ 576.50b 332.50b 5.50a 90. 88a
SPD2 765. 50a 331.50a 434.00b 743.00a 411. 50a 5.47a 88.83b
SPD3 768. 50a 314.00a 454. 50a 735.00a 421.00a 5.47a 88. 38b
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