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Table 1 The comparison between calculated corn oil content soved in CCly and pulsed NMR readout

e CCly & A EX W E & (%)
Sample CCly & _ ] Oil content
No. weight Weight - Bkrh NMR #52 (i
{(mg) of added i Readout by pulsed NMR
corn oil ok " B4 S HEw® | ErmT g
(mg) Calc. | Corn Sesame Sunflower Rape Peanut
oil oil oil " ol oil
1 97 7.5 7.17 8.39 4.82 6.77 6.07 7.60
2 103 14 11.97 12.32 9.52 11.17, 10.87 11.39
3 106 23 17.83 18.04 14.87 17.38 16.97 18.65
4 86 31 | 26.50 | 27.51 24.69 .28.68 26.39 27.02
5 86 40 31.75 33.81 30.09 34.37 32.07 33.52
6 95 49 34.27 37.51 35.15 38.18 36.02 36.85
7 106 57 34.97 | 39.45 35.83 40.65 37.84 39.13
8 68 57 45.60 . 48.30 44.52 50.77 47.68 49.71
V-5 26.26 28.17 24.94 28.50 26.74 27.98
mean

* AR B o b o A2k

Based standard curve
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Explanation is the same as table 1
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Fig.1 Relationshib of corn oil content solved in CCly and pulsed NMR readout
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Table 2 The comparison between cakulated corn oil content from defatted com
_ ' meal +cor oil and pulsed NMR readout
L TR RAEE A EX WM& 7(%)
Sample PSIT & Oil content
No. Defatted | Weight o ko NMR M4
comnmeal | ofadded | TOHE Readout by pulsed NMR
weight corn oil B SN2 3 EHMT | HTwWT biZe
(mg) (mg) Calc. | Com Sesame Sunflower Rape Peanut
oil ol oil oil oil
1 104 7 6.73 1.55 5.56 7.20 5.33 7.80
2 88 15 14.56 14.29 -+ 11.50 13.50 11.32 13.50
3 110 23 17.29 16.94 13.41 15.53 15.01 16.30
4 96 3 24.41 25.33 21.98 25.08 24,35 24.78
5 98 37 27.41 28.81 “ | 26.25 12917 27.80 27.32
6 97 45 32.04 | 33.15 31.07 34.38 32.87 32.53
7 104 54 34.18 36.45 34.22 37.49 35.00 35.57
8 . 65 55 -45.83" 46.89 44.85 49.00 45.96 47.07
Ty 25.31 26.15 23.60 26.42 24.71 35.61
Mean
* BEERZE I

£
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Fig.2 Relationship of caculated corn oil content from defatted corn meal+corn oil and pulsed NMR readout
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Table 3 The comparison between oil content determined by chemical analysis and by
pulsed NMR of whole kernel of corn. soybean etc.

Bl g | BEE | BhimE fgﬁ:ﬁf}?)
. 8 Sample Extracted
o i BobNMR W (H
Sample | weight Readout by pulsed NMR
ight : ;
kernel | (mg) | Weigh Cale. | EM® | Zhcm° | MESM | KT | HEW
Material No. (mg) c.
. Corn | Sesame Sunflower | Rape Peanut
oil oil oil oil oil
CE | RAFGA R 3 719 29 4.03 | 3.5 3.2¢ | 296 . | 2.94 3.37
Rsssc . : .
iLHs S 3 998 34 3.41 | 3.66 339 | 3.64 3.41 3.49
Liaoyu
No.5 ‘
H15 2 659 62 10.40 9.77 | 9.52 9.23 [10.44
High oil ‘ 9.41 o
No.1 .
* LV?EI:JJ? 2 | 438 58 13.24 .| 1297 11,93 12.97 11.75 13.17
exno
I = '
corn IHS 2 309 53 1715 | 1730 | 16.33 | 18.06 17.66 | 16.72
K5l 2 314 68 21.66 | 21.95 | 20.45 - | 22.59 21.33 | 21.82
Soybean .
B H% Sunflower | 2 132 73 55.30 | 55.00 | s2.55 | 57.21 53.47 | 52.84
F 1) Mean 17.74 | 17.83 16.81 18.14 17.11 17.41
* EBFE

Explanation is.the same as table 1

.
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Fig.3 Relationship of oil content in whole seeds determined by chemical analysis and pulsed NMR readout
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Table 4 The comparison of pulsed NMR readout with same samples over difierent periods of time
pilfrwr g ) 72 B )
Material Date of determining
NA2TH 11 A28H 11 A30H12A28 12848 RA9HI2A3H ¥4 x5
E31 ¢
-« H4¥ oil %o >
T [ BFFLGAR 2.81 2.98 3.01 3.21 3.13 3.31 3.18  3.09%+.17 54
Rsssc
U ss 3.01 3.45 3.28 340 315 3.56 319 3.29+.19 58
X |Liaoyu No.S
= R 8.48 8.46 8.25 8.67 8.25 8.88 824 8.46+.24 29
Corn | High oil No.1
ALK 12.45 11.56 10.74 13.45 12.33 12.46 10.96 12.00+.95 7.9
Alexho )
RFLE R 14.08 14.46 13.66 14.37 13.72 14.59 14.09 14.14+.36 2.5
IHO '
K¥ Soybean 18.16 19.01 18.00 18.82  18.66  19.55  18.50 . 18.67+.52 2.8
f£4  Peanut 48.86 49.29 47.98 48.59 50.78 49.16 48.63 49.04+.88 1.8
B H#E Sunflower = | 5598 56.69 55.09 56.17 56.98 58.19 55.49 56.37+1.03 1.8
V#  Mean 20.48 20.74 20.00 20.84 2087  21.21 2029 20.63t.40 1.7
F5 BANMR HAREEARREXRBFHORELER
Table 5 Oil content of corn seeds in different water status determined by pulsed NMR
iy, FRY L 4bF Treatment
Corn varieties EER: KB 8 /bt 60 C #tF 96 /it
Room dried 8 hrs. water soaked 96hrs. dried in 60 T
FTE " iH4Yoil MTE f14* oil FrE 4 oil
Seed  #AHE Seed  #EAF{H Seed  HEXHH
weight Absolute  * % weight Absolute o weight  Absolute %
(mg) (mg) (mg) (mg) {mg) (mg)
42 5 2470 132 48 | 2984 153 5.3 263.8 13.8 5.2
Zhongdan No.2 . .
s s 338.8  15.1 4.5 | 368.5 160 4.4 325.8 14.5 4.5
Liaoyu No.5 ' .
1 R 3340 30.8 92 | 3702 369 100 322.8 33.1 10.3
High oil No.1
A LS 832 430 152 | 3158 419 133 2718 414 15.2
Alexho syn.
Alexho 1HO 2954 339 1.5 | 3205 315 93 278.3 31.4 11.3
Fry 3051 -27.2 9.0 | 3360 287 85 293.6 26.8 9.3
Mean :

* SHMALRGE ORI
BRSNS KT 3 PR V2K



166 £ % #H 15%

ARFE., TR, EBEEES 3500 e, AARTREM T, EEFAZL2TRAOMTHE
Fedifkeh NMR W B8 B SR SR, MATERES K NMR IH,LH1E 60T
BRETHRTY, NW#E—5W A TEE, HELTmruERF.

Bz, @Ak NMR #TMFEHENE, RAERBECEDBTH L), E
é\ZIZE\T%?ﬁ%ﬂﬁﬂ)éH‘LEEF?U&KﬁE%W?%ﬁJJ%ﬁ%%ﬁ 2 155l K 0 e
e EMBE TR,

8 £ X M
[ 1] Alexander,D.E., L.S.Silvela, F.I. Collins, and R.C. Rodgers,l967;J.Am.Oil. Chem. Soc., 44,555— 558.
[ 2] Alexander,D.E., The Use of Wide- Line NMR in Breeding High Oil Corn, To be published.

[ 3] Collins,F.I., D.E.Alexander, R.C. Rodgers and L.S. Silvela, 1967, 1. Am. Oil. Chem. Soc., 44,708 — 710.
[4] Conway,T.F..G.M.Moffett,and F.R.Earle, 1963,]. Am. Oil. Chem. Soc., 40,265 — 268.

[ 5] Jones,S. A. 1980, Direct Determination of the Oil Content of Sunflower Seeds Which Contain Small Quantities of ’

Water. Minispec Application Note 17.
(61 Madsen,E., 1976,). Am. Oil. Chem. Soc., 53,467 — 469.
[7] Tiwari,P.N., P.N.Gambhir,and T.S.Rajan, 1974,J. Am. Oil. Chem. Soc., 51,104 —
[8] Tiwari,P.N., 1980, Pulsed NMR for Rapid and Nondestructive Determination of Qil in Oils Seeds. Minispec Appli-

cation Note 9.

Rapid Determination of Oil Content of Crop Seeds by Pulsed NMR

Song Tongming
( Beijing Agricultural University)

Abstract

. Three experiments designed to assess the accuracy of pulsed nuclear magnetic
spectroscopy (minispec PC20) have been carried out. Samples with known oil content
from 3% to 55%, made by mixing corn oil with liped- free corn meal, by mixing corn oil

with carbon tetrachioride, and by gravimetric analyses were determined by pulsed NMR,

High correlation between NMR readouts and calculated oil content were found (r >
0.997). Seven repeated determinations of the same set of samples during 35 days indicated
the stability of NMR measurements, When delay time= 3500;1 seconds, the total oil con-
tent of corn seeds measured by pulsed NMR for room dried, presoaked for 8 hours , and
60 C over dried for 96 hours was about the same, indicating that seed moisture condition
had no significant interference in oil determination,
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