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Dynamic of the Main Nutrient Ingredients Accumulated in Different

Fresh Corn Grains During Filling Stage
LI Shui—qin, LUO Ji, ZHU Zhi-yan, LIU Hai-ying, TAN Jing
(School of Agriculture, Yunnan University, Kunming 650500, China)

Abstract: The main nutrient ingredients of grains in 14 fresh corn varieties were analyzed, and the accumulat-
ed dynamic of these ingredients during filling stage were studied, aiming to screen the physicochemical index relat-
ed with optimum harvesting time for fresh corn. The fresh corn was involved in five types, that is, sweet, enhanced-
sweel, super—sweet, waxy, and waxy+sweet. Many indexes of grain among filling stages and varieties showed signifi-
cant difference, which included total soluble sugar content, sucrose content, reducing sugar content, protein content,
amylopectin content, amylose content and moisture content. Along with grain developing, the dynamic curves of total
soluble sugar content and sucrose content were similar, both increasing gradually and then decreasing gradually; the
reducing sugar and moisture contents gradually decreased; the amylopectin and amylose contents gradually in-
creased; protein content was relatively stable. According to the relationships between grain nutrient ingredients and
grain quality, that moisture content together with total soluble sugar content and crude starch content in grain should
be adopted as optimum harvesting index of sweet corn and waxy corn.

Key words: Fresh corn; Nutrient ingredient; Quality; Harvesting time

fif 2 FORIEFE AL AR SR F RN FRUKDENFERE . 1ENE RSO RS E,
BB K, FEASEET FK G EOK FIIRE R EOKAY S BT A SR R AR, b B
PR RS TR BOC N B2 B S B AR P
SR BT, FER AR R XU A5 T
RABEH: 2018-05-21 B i IR T S TR BRI, 2R
BEETWB: oA IR BT H R ARG R R T e LR BN B RS Y X e A A

BIF L BT £ AR T (2015FA012 g , N Y _
fEEE N ;ﬁiﬁé(lﬁi,zﬁ‘ﬁ(ﬂ%%}\ﬁﬁi,iﬁﬁﬂ%ﬁrﬂﬂv EE"J%@I{X%@iﬁiﬂﬁ’g%éﬁﬁj{%%ﬁﬁ%, &
SRER R SR Bomailsanjingli@sina.con 1 A ST E O EUH i FRAT R A
O ASCEREY () A TR 0 i K A2 AN ) 198 5 R 2 ], (S0 oK gl




78 £ ok B 27%:

O & B 5| ke W A8 Ak 04 Bt 28 A8 3 X suy . suz
susse;shy. sho.she, bty bt 55 1 JUFp, 33 26 58 458 5L [
X T 2K R 3R A3 T R 2 R e S N
[] A8, DT 5 AN () 2 78 i B R K 1) BT 45 AN A
[t~

it B TR A i R 1 A2 [ i R A i b 3
B ISER AT R i B A i A R . SRR
K H S B A R A B R R AR AL [R]—
T RASCHAAN ] 11 B SR AN [] < SRS U] - Al
KAy 2T S b UGS Hoy™= 5 I Rl
RS f AR L R AR T T B, 1B I
AT, B P BT B SRR 1 FH ot SO o) O e i i
AR H AT, 8 5K AP R 4%
3 5 e — KB 2 A i A SR ST, SR I X RO vk
SRS i FORIFA R e BT, A G R OK
JRERR 2 U8 BRSO v AT e

Bifi 75 R [l 28 T O RR L R M N RAE TR KR
W i , A AT £ KT oK i UG i R

YR TR AR AR T R EOR . RAR FRT
e FEL B K Al A B0 DU B R o S [
R AR H A S TR BEACTEA R K22, (i
Ao FEL R AE [ AT 5 B 38 4 ) ROR AR
iR BEL AT 1 R £ K L B 2D R R
ASHIFSE AT B 7 X 5 AN [ SR A0 e 0K it
TEANRIHE SR TR 5 IR I AT 0 B BT AN )
PR TR TR LB SR IR R4S, i i
AEAS 7T 70 S Wt b i SR ) B LB SR s, D fif
B ERIRAERIOI R HE R B LA R B R oK
(1 e AR EEE 22 AR AT .

1 MRS A

11 g
ST 2 HE A A L LB K
it 23 BT ST I s FLIE DR, YR 5 PR
[RIK A 47 R R R B K L R E ik
I 144N EF TR R SR B LR (S B L 1.

®1 HEFRAMER R HER

Table 1 Types and sources of the fresh corn varieties in the study
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Table 2 ANOVA of the main nutrient ingredients in fresh corn grains during filling stage

F{ F-value
SORUE HEIL mrmbRsEa Rt MEWEOR EOREGIN BORA CRHERGR HEHERAGR ookt
Variation source DF Total soluble Sucrose Reducing sugar Protein Amylopectin Amylose Moisture
sugar content content content content content content content
HEHR I 6 8.39%* 7.35%% 68.92%* 2.30 39.06%* 9.75%% 90.25%%*
mno 13 35.49%* 24.38%* 7.72%* 451.11%* 37.03%* 11.62%* 19.73%*

TR 001 R R 225 38 . TR

Note: ** mean significant differences at 1%. The same as below.
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Table 3 The results for total soluble sugar content of grains in 14 fresh corn varieties at seven sampling times %

HURERIRN(d) BRI AnfhsR WU 3B MRS BRDUKL SfE10
Sampling S

time

&E ik o RN Wi R RS RN SFME SSRo
W 7% 3% 2000 5% 978 928 Mean

15/17 19.95 1720 21.24 19.47 2501 1524 17.42
17/19 20.77 19.20 2332 2436 25.66 1934 24.39
19/21 2349 2526 2544 2732 2580 19.93 2481
21/23 26.32 2624 27.01 27.08 23.28 24.88 27.39
23/25 26.23 2623 27.05 2534 20.15 26.79 26.93
25/27 25.54 2581 2527 21.60 24.01 2133 27.04
27/29 2396 2390 2326 17.26 2026 1543 24.72
SEHE 2375 2341 24.66 2320 2345 2042 24.67
SSRoa AB AB A AB AB B A

2447 1329 1277 1257 1950 19.73 1646 18.17 C
2527 12.02 13.18 11.25 19.47 1838 20.59 19.80 BC
26.13 11.69 1234 1236 21.17 20.60 23.54 2142 AB
27.54 12.84 11.78 10.08 2248 21.89 26.88 2255 A
27.13 1080 11.71 10.73 27.48 27.83 2529 2283 A
2555 10.07 1045 10.83 24.63 2473 2538 21.59 AB
23.88 10.15 10.13 839 1945 23.14 21.85 1899 C
25.71 11.55 11.76 10.89 22.03 2233 22.85 20.76
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Table 4 The results for sucrose content of grains in 14 fresh corn varieties at seven sampling times

%

HURER ) (d) REETE ShAnAR B 2R B ERDUKL RIPRI0 & Wi B SURMEG WoRE T TR SURMEG SFMH SSRoa
Sampling SeE W 7% 3% 2000 5% 978 928 Mean

time
15/17 922 1095 14.87 1219 1683 9.1 11.53 1372 958 958 954 1020 1020 1155 1136 B
1719 1249 1122 1598 1603 19.13 11.06 1503 1864 745 880 844 13.63 11.17 1253 1297 AB
19/21 1252 1629 1671 20.18 19.72 1148 1561 1945 732 810 797 1482 11.65 1648 1417 A
21/23 1644 17.68 20.65 1850 1630 11.47 1828 1928 6.85 724 7.03 1573 1532 1881 1497 A
23/25 1543 1435 2055 17.72 14.93 1192 18.12 1835 6.19 6.60 7.75 1924 1948 17.70 1488 A
25/27 1132 1354 1857 1641 1259 885 1607 1789 585 675 638 1724 1731 1776 1332 AB
27/29 9.01 1111 17.16 1536 11.18 7.32 13.56 1517 429 599 588 13.62 1620 1529 1151 B
M 1235 1359 1779 16.63 1581 10.17 1546 1750 679  7.58 757 14.93 1448 15.73
SSRoa DE  CD A ABC ABC EF ABCD AB G FG ~ FG ABCD BCD ABC
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Table 5 The results for reducing sugar content of grain in14 fresh corn varieties at seven sampling times

%

HURERTIRN(d) EETIE ShARAR XU 6 B ERDUK RHPR L0 & W I aURME WO TR mURME P SSRoa
Sampling e W 7% 3% 2000 5% 978 928 Mean
time
15/17 376 384 347 353 247 306 3.84 404 281 298 292 323 370 339 336 A
17/19 3.60 329 310 3.09 251 377 397 349 202 194 243 299 306 281 300 B
19/21 310 217 204 187 242 300 315 314 204 173 204 241 230 261 243 C
21/23 214 280 273 241 205 203 301 305 18 169 151 218 219 183 225 C
23/25 222 209 195 199 208 1.75 213 266 164 166 150 157 164 198 192 D
25/27 163 171 146 148 197 185 234 219 159 156 135 159 139 153 169 DE
27/29 150 131 142 129 176 183 1.87 148 144 159 133 135 150 133 150 E
M 256 246 231 224 218 247 290 286 191 188 187 219 225 221
SSRoa AB AB  BC BC BC AB A A C C C BC BC  BC
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Table 6 The results for protein content of grains in 14 fresh corn varieties at seven sampling times

%

HORERT ) (d) REETIE ShAnAR B 5 B ERDUK RIPR 10 & WM B SURMRE WORE T RTRME mURMRG SFSMH SSRoa
Sampling SeE W 7% 3% 2000 5% 978 928  Mean
time
15/17 343 317 309 329 341 344 300 230 1201 1270 1286 1242 350 340 586 A
1719 317 311 272 277 334 333 323 221 1219 1219 1197 1132 3.17 317 556 AB
19721 336 331 270 283 299 325 322 238 1181 1107 1142 1218 3.11 320 549 AB
21/23 353 331 266 290 320 337 338 292 1103 1065 1052 1147 286 286 533 AB
23/25 397 398 272 257 326 313 365 272 1050 1052 10.64 11.16 266 255 529 B
25/27 431 391 263 255 346 327 389 314 1060 1083 1029 1139 243 256 537 AB
27/29 442 343 294 268 355 330 372 292 991 1127 1094 1135 239 257 539 AB
SR 374 346 278 280 332 330 344 266 11.15 11.32 1123 1161 287 290
SSRoa B BC CD CD BCD BCD BC B A A A A ch  CD
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Table 7 The results for amylopectin content of grains in 14 fresh corn varieties at seven sampling times %
HURERHIRN(d) BRI iR WU 352 MR BRDLKL P10 &% Wk ok RMEE Wik E SR RMEE FHIME SSRoeo
Sampling S Wi 7% 3% 2000 5% 978 928 Mean
time
15/17 129 110 027 316 1.80 107 084 079 1798 9.04 1684 135 098 025 405 E
17/19 126 216 356 545 326 138 156 0.88 2543 1893 27.03 599 3.3 1220 8.02 E
19/21 293 665 13.82 1673 795 158 1.63 134 3786 3489 4028 1545 1835 21.05 1575 D
21/23 474 1023 2132 1499 1563 336 518 4.67 4294 39.68 5407 2054 2812 27.99 20.96 CD
23/25 822 1330 1937 13.60 1892 659 7.19 639 4899 40.80 5147 27.01 3240 3693 23.65 BC
25/27 8.61 13.86 2344 2608 2073 883 1122 723 6146 4563 49.87 31.34 37.38 4433 27.86 AB
27/29 851 17.00 23.15 24.48 22.66 10.57 1149 883 6520 5330 57.03 31.55 4225 47.12 3022 A
SERME 508 9.9 1499 1492 1299 477 559 430 42.84 3461 4237 19.03 2323 27.12
SSRo G FG  DEF DEF EFG G G G A AB A CDE CD BC
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Table 8 The results for amylose content of grains in 14 fresh corn varieties at seven sampling times %

HURERTIRLd) AN AfdhdR B 3B AR BRDLKL PR 10 &% Wk ok aURMRE Wik E mURMRE mURMRG PIIME SSRoo
Sampling Jeu e 7% 3% 2000 5% 978 928  Mean
time

15/17 0.00 000 000 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00% 000 D
17/19 0.00 034 000 0.00 000 0.00 0.00 0.00 1.08 028 1.03 0.00 0.00 0.00 0.19 D
19/21 0.00 1.1l 000 0.00 000 0.00 0.00 0.00 362 259 315 0.00 039 0.00 0.78 CD
21/23 000 158 0.15 0.00 0.14 0.00 0.00 0.00 437 322 531 057 1.66 0.71 1.26 BCD
23/25 0.00 1.19 0.5 000 0.78 0.00 0.00 0.00 633 349 593 1.60 233 1.84 1.69 ABC
25/27 000 219 068 091 105 000 000 0.00 1029 451 525 191 297 324 236 AB

27/29 000 265 101 059 159 000 0.00 0.00 1054 598 6.10 200 413 3.79 274 A
SEHRE 000 129 028 021 051 000 0.00 0.00 5.18 287 382 087 1.64 137
SSRoo D CD D D D D D D A BC AB D CD CD
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Table 9 The results for moisture content of grains in 14 fresh corn varieties at seven sampling times

%

ICREF L) BAENYE sk W R KB BRIUR 810 & KR SR sRHRE Wil E sURME sORHER TXI(E SSRuo
Sampling S ek 7% 3% 2000 5% 978 928  Mean
time
15/17 77.25 74.63 7698 7725 7433 7931 77.13 76.35 7325 7525 7550 76.88 77.48 76.88 76.32 A
17/19 75.63 76.69 75.25 75.00 7492 77.25 7450 76.75 70.00 72.13 71.38 76.13 7575 7538 74.77 A
19/21 73.59 7331 73.53 7350 74.1% 76.25 74.13 71.63 66.83 67.64 67.14 7238 73.38 71.81 72.08 B
21/23 71.50 71.84 70.88 70.88 72.09 7496 70.85 69.63 61.62 6593 6420 7050 69.13 70.50 69.61 C
23/25 70.77 67.73 70.13 68.81 70.47 73.14 69.27 68.13 59.28 60.60 6193 6799 66.75 6792 67.35 D
25/27 6522 6895 68.76 66.90 69.76 70.85 67.88 65.76 63.38 53.26 5790 6597 64.13 6552 6530 E
27129 65.23 66.26 67.17 67.50 67.92 69.95 66.35 67.02 54.81 56.99 55.82 63.74 6242 6341 63.90 E
SERAE 7131 7134 71.82 7140 7193 7453 7144 70.75 64.17 64.54 64.84 70.51 69.86 70.20
SSRooi B B AB B AB A B B C C C B B B
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Table 10 Correlation analysis of the main nutrient ingredients in fresh corn grains at filling stage
e KR AT S A TEHE i EABTSE HBEERN S
Ttem Moisture content  Total soluble sugar content ~ Reducing sugar content ~ Sucrose content  Protein content  Amylose content
T 0.348 2%
I 0.786 3%* 0.124 6
FEH 0.298 97 0.883 3% 0.099 2
BT -0.379 7** —0.725 3%* -0.253 0% -0.609 5%*
EHEVERY -0.782 9 -0.585 9 -0.536 9 -0.511 8 0.479 8
SEHEVER -0.846 6%* -0.544 8+ -0.713 9%+ -0.388 5%* 0.526 9%+ 0.893 0%+
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