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Analysis for Nutrient Quality and Utilization Appraisal of the Kernel from New Upland

Cotton Strains with Dominant Low Gossypol Character
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Abstract: In order to clarify the ail, edible value and healthy functions of kernels from new low-gossypol strains, seven new dom-
inant glandless strains and two gossypol cultivars from upland cotton, Sumian 22 and Sikang 1, were selected to determine con-
tent of free gossypol, fatty acids, amino acidsin kernels, and other characters. The results showed that the gossypol content of the
kernels of four new strains were under the national edible standard (200 mg- kg?). Suxianwu 154 and Suxianwu 156 are new up-
land cotton lines without gossypol. The rough fat content of kernels from new low-gossypal strains were higher than that from
gossypal cultivars, and the total content of unsaturated fatty acids from low gossypol kernels was more than 70%. The relative
amounts of linoleic acid, linolenic acid, palm oleic acid, and total unsaturated fatty acids from low gossypol kernels were the
same as that from gossypol ones, whereas the relative amounts of oleic acid from low gossypol kernels were dightly lower than
that from gossypal ones. Tryptophan content of low gossypol kernels was significantly higher than that of conventional gossypol
kernels, and the content of other essential amino acids aswell as the total content of amino acids from low gossypol kernels were
the same as that from gossypol ones. There were no adverse influences of the glandless gene Gi° on the composition and content
of fatty acids and amino acidsin low gossypol kernels.
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Table 1 Kernel gossypol contents of upland cotton strains with glandless plant

mAl(R) FRW &5 i FRAR A L e — 2 FE Z AR — 2
Variety Gossypol content/(mg-kg™) Conformation to FAO standard Conformation to Chinese standard
JhmJC 150 Suxianwu 150 248.21 + -
FEJE 151 Suxianwu 151 849.01 - -
BTG 152 Suxianwu 152 138.81 + +
JriBJE 153 Suxianwu 153 347.74 + -
FE TG 154 Suxianwu 154 1.97 + +
JhBTC 155  Suxianwu 155 10.75 + +
JhBTC 156 Suxianwu 156 2.38 + +
WPt 15  SkangNo. 1 2930.15 - -
P 22 5 Sumian No.22 3357.54 - -

T+ FORM AR & R AT B Pebr ol s SEbn i ; — FORFMAR I S AT FE PRbn o sl SR
Note: + , means kernel gossypol contents of new glandless strains to conform to FAO standard or Chinese standard;

— , means kernel gossypol contents of new glandless strains not to conform to FAO standard or Chinese standard.
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Table 2 Phenotype values of seed characters from new upland cotton strains with low gossypol kernel

BRI (R) HRETFE AL TFE AR CE R i YR
Varigty 100 fu_zzy seds 100 fuz_ﬂ €ss 100 _kernel s Kernd Seed shdll Fuzz
weight/g Seeds weight/g weight/g percentage/%  percentage/%  percentage/%
I BTG 152 Suxianwu 152 10.7 104 6.2 57.94 37.25 4.80
Fh i JC 154 Suxianwu 154 117 11.2 6.7 57.26 38.46 4.27
F G 155 Suxianwu 155 12.3 119 75 60.98 35.77 3.25
F i JG 156 Suxianwu 156 12.7 12.1 75 59.06 36.22 472
Mt 15 Skangl 10.5 9.3 5.2 4952 39.05 11.43
FHR 22 5 Sumian 22 11.9 104 6.0 50.42 36.97 12.61
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Table 3 Unsaturated fatty acids relative contents of the kernel from upland cotton strains with low gossypol

B & A PALA NAGRA [ER R PN A
SR (R ))Variety Rough fat Oeicacid Linoleicacid Linolenicacid Pamitoleicacid Unsaturated fatty
content content content content content acids content
78476 152 Suxianwu 152 30.2 14.93 54.70 0.17 0.52 70.32
75T 154 Suxianwu 154 29.2 14.95 54.40 0.23 0.56 70.14
77476 155 Suxianwu 155 28.7 14.85 54.70 0.22 0.56 70.33
754 J6 156 Suxianwu 156 275 14.44 54.86 0.21 0.50 70.01
MPr 15 Skang 1 27.7 16.01 54.71 0.24 0.58 71.54
JA 22 5 Sumian 22 25.8 16.86 56.66 0.23 0.63 74.38
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Table 4 Saturated fatty acids relative contents of the kernel from new upland cotton strains with low

gossypol %
S (Rovaiay | EEM  WURR oW Rukm ARG bR
Eicosanoicacid Stearicacid Pamiticacid Myrigicacd  Saturated fatty acids  Totd fatty adds
.7 152 Suxianwu152 0.29 2.50 24.13 0.70 27.62 97.94
J3 8. JG 154 Suxianwul54 0.28 2.40 24.57 0.70 27.95 98.09
7.7 155 Suxianwu155 0.28 2.37 24.32 0.66 27.63 97.96
J3 B JC 156 Suxianwul56 0.30 2.64 24.36 0.67 27.97 97.98
Myt 15  Sikang 1 0.25 2.03 23.24 0.80 26.32 97.86
FR 225 Sumian 22 0.23 2.15 20.70 0.59 23.67 98.05
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Table 5 Amino acid compositions and contents of the kernel from upland cotton strains with low gossypol %

YETES) F it 152 Fiw G 154 Fh 4w JG 155 F 4w JC 156 Wt 15 I 2245
Vaiety Swianwu 152 Suxiawu 154 Suxiawu 155 Suxianwu 156 Skag 1 Sumian 22
RER AP 3.92 3.99 3.99 4.07 4.16 4.28
WERER T Thr 1.34 1.37 1.34 137 1.40 1.45
2GR Ser 1.88 1.92 1.93 195 1.93 2.00
KRR Glu 9.94 10.20 10.34 10.53 10.20 10.81
HZ® Gly 1.84 1.86 1.86 1.89 1.89 1.97
W&  Ala 1.59 1.62 1.61 163 1.67 172
AR Cys 0.67 0.70 0.69 0.70 0.67 0.69
HEm T va' 1.79 1.81 1.84 1.87 1.85 1.95
HAR™ Met 0.59 0.59 0.58 0.58 0.59 0.54
FEER e 1.26 1.27 1.27 1.30 1.32 1.37
SRR Leu 2.44 2.48 2.48 253 2.49 2.60
MER  Tyr 1.29 1.32 1.32 1.34 1.28 1.36
KNEMR * Phe' 2.41 248 251 257 2.46 2.60
AR~ Lys 1.86 1.89 1.86 101 1.96 1.98
AR His 122 1.24 1.26 128 1.25 1.29
AR Arg 5.30 5.34 5.46 5.61 571 5.86
fHEfR  Pro 0.80 0.89 0.74 0.80 0.84 0.79
BER ™ Trp' 0.62 0.64 0.59 0.54 0.60 0.44
BiE Totd 40.76 41.61 41.67 42.47 42.27 43.70

T % R NRLT LR
Note: * mean amino acids necessary for human body.
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