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Studies on Discrimination between Organic Rice and

To

Non-organic Rice using Natural Abundance of
Stable Isotope Nitrogen(5©°N)

Lee, Hyo-Won - Lee, Sang-Mo

investigate the possibility of discrimination between organic and non-organic

rice using stable isotope nitrogen of natural abundance, organic rice of 17 samples
and non-organic rice of 13 samples grown at adjoining organic rice field were

col

lected in 2008. Rice was grinded into brown rice, milled rice and hull, and

samples were analysed for nitrogen and &N at NICEM. Authors also made
inquiries about N source for both farmers who conduct organic- and non-organic
rice cultivation. In order to know whether the 6N can be used in discrimination
between organic and non-organic rice, discriminant analysis were made with SPSS
and logistic method.

1.

Organic farmers used manure, rice bran, used mushroom culture, fermented
fertilizer (company products), and oil cake, but non-organic farmers applied
compound fertilizer. Rice straws were remained in organic rice field while
moved out in non-organic field.

. There were difference in §°N among organic rice and its byproduct(7.760% in

hull, 6.720%, in rice), but significant difference was not found between them.
And the trend was same between province. Non-organic rice showed similar
results.

. Significant difference of §°N were found between organic rice and non-organic

rice (p<0.01) and between hull of organic rice and that of non-organic rice hull
(p<0.05). 6N seemed to be useful criteria for discrimination of organic and
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non-organic rice.

4. When applied discrimination analysis of SPSS and logistic, there were signifi-
cant difference between organic rice, non-organic rice and its byproducts except
brown rice and hull in SPSS method. Hull can be used as the most useful
component for unknown sample prediction with 83.3% probability.

Key words : organic rice, &N, isotopic stable nitrogen, brown rice, milled rice,
hull, SPSS, logistic, discrimination analysis, natural abundance
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Table 1. Fertilizer input between organic and non-organic rice by farmers

Farming method Non-organic farming Organic farming
N source Chemical Organic
Rice bran,
Kind Compound Fermented fertilizer,
(17-17-17 / N-P-K) fertilizer Used mushroom culture,

Manure, Oil cake

Basal, top, top dressing at .
Fertilizing method . p. P g Basal dressing(mostly)
ripening stage

Amount 9kg/1,000m’ Variable

Straw Removed Remained at field

29 A 2 UNGE BN §ONG 3] 9stel da AAA FH"
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S5 7171 A E(NICEM) O A QA F91d4r] Z=FEA7](VG Optima IRMS, Micromass,
UK)E o]-&3l &A3tAth

R o g 7] Fo i FYLAE “Nol 99.64%E FAFA B "N 0.366%=
Sulgolut AAHQ 2 ANE UNAN g 27117 Ao A vERGA it
Ao Mg A WgEA YPER Xd%ﬂ Aae] FAA EAH] zHol 7t A7)

o FAYL: TEE WES %)l obd HEESHANI)E vehdH, LekE)FAIHS
3l o33 o] ®AISHA Eth(Kreitler, 1975; Hauck 5, 1994).
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Sx(sample) = [(R(sample) - R(standard) / Rstandard] X 1000
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Astd ot dury AujErbe Aujst 297 Btk ek Au)srte B8 (21-17-
17/N-P-K) 9Kg/1,000m* & 4.5kg= 71H1 2, 2.7kgE A 712]7] ASo 2, Uw | 1.8kge o2t
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2. %7 2 guhule] Ao Ax 8l AxPHEAdE Ad A8 (3N (%))

S8 7 BarEe] A 9 5PN e <Table 2>90 4 B ule} 2o} Hi AAE
A

& A7) 0.787%, =3 0.722%, 773 0.729%, 3¢ 2 7]1E} X 9L 0.817%= ZFLA A A
A sheFo] =ikt 3 Wiof O BAME Q] Hy HAATHES W 0.715%, T 1.013%, W)
0.952%, <47 0.339%=% 0|7} 714 =3 D77 7F vkl X9 7he)] W9} o1 HAEo)
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EE AxtE WY A9 dnldlA 0.0452 7HE =9kl Ao A 0.0082 7 wEgkTh &
A A &xﬂu](gf’N)g A7) 7.015%, =3 7.030%, A 7.450%. <) 6.675%,% A4
H A|Fo| 71 =& v o] 7B gkt tﬂ@r B §BNZRe W 6.728%,
1] 6.785%, M| 6.723%, U7 7.935%,2 WMulz} /b v GA7 A =9k 297t
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Table 2. N and 8N content of organic rice and its byproducts between provinces
(N=% 8"°N="%)

Organic rice and its byproducts means means y

Gyeonggi | Chungcheong | Gyeongsang | Gangwon | ©Of N | of son | SEM

_ N 0.795 0.731 0.696 0.782 0.751 - 0.021

e 8N 6.720 6.500 7.140 6.550 - 6.728 | 0314

Bown | N 1.075 0.981 0.861 1.136 1.013 - 0.042

fice | gisn 6.820 6.620 7.100 6.600 - 6.785 | 0.352

Milled | N 0.924 0.855 1.010 1.017 0.952 - 0.045

rice | gisy 6.760 6.620 7.360 6.150 - 6.723 | 0.269

N 0.353 0.321 0.350 0.333 0.339 - 0.008

ull 8N 7.760 8.380 8.200 7.400 - 7935 | 0.295
means of N 0.787 0.722 0.729 0.817 0.764 - -
means of 6N 7.015 7.030 7.450 6.675 - 7.043 -

Y standard error of means
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Table 3. N and 8"°N content of non-organic rice and its byproducts between provinces
(N=%, 8"°N=%)

Non-organic rice and its byproducts means means )
15 SEM
Gyeonggi | Chungcheong | Gyeongsang | Gangwon of N of 5°N
_ N 0.849 0.844 0.861 0.869 0.856 - 0.030
e §°N 4.233 4.100 6.975 4.300 - 4902 | 0.750
srown | N 1.128 0.900 0.822 0.882 0.933 - 0.054
fice | g1\ | 4733 4.775 7125 4.650 - 5321 | 0.635
Milled | N 0.971 0.906 0.863 0.660 0.850 - 0.057
fice | gisy 5.300 4.175 6.600 5.650 - 5431 | 0.737
N 0.317 0.320 0.373 0.304 0.328 - 0.014
il 8N 5.667 5.425 6.825 5.950 - 5.967 0.751
means of N 0.816 0.742 0.730 0.679 0.742 - -
means of §°N 4.983 4.619 6.881 5.138 - 5.405 -

Y standard error of means

=

B Ao Yehd f71H e AagEe dub Rt Yigith = 7 5(2009)0) <]shd
6kg/1,000m? A A| LA ThelA FheEo 744%(N 1.1424%) %31, 19kg/1,000m*e] AAE A]
482 ) 7.56%(N 1.5424%) eI T BF 5(1991)% 7kg~12kg/1,000m*e] DA S Al &P
W JA] B3 Zhel ThulA SheF 7.606(N, 1.216%) % A 1.216~1.328%E, o
(2005)= el &aF 7.000(N, 1.12%) 2 1.12% Wele] Aasha-g, Tea uhgnE|(1994) =
- fAbste] B AP ARG vk olgg Ade tE Hiztse] A s
7 v FAFEFS 73 v g7l AFE Fote dd e 7t He d o] o
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d Ao AlRE Syt e 7 A g FRLAAEAE ] 3 A7 BA
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= BTt 9.4%, D710 3.0% Ol ATHCRILIL S, 1987). Q&S] =EFA 614-S AN
A3 32% 9™ 1 ¥E 01~6.8% AT

(¢}

o

10.0
9.0
8.0
7.0
6.0
5.0 Onon-organic

4.0 Borganic
3.0
2.0
1.0

0.0

Rice Brownrice Milled rice Hull

Fig. 2. 8"N content of organic and non-organic rice and its by-product
% The different letters are significantly different at 1%(capital) and 5%(small letter)
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Aol o] I dlA
B vkel o] {719 AAAAEZAH Y] Hit g2 7.043% 013 LRI = 54050 %
71H 7 R Rt oF 1.638% 0] B H2 Zo= Ve Wl O BikEe] f7] 9 gyt
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= B 24 whdoln(Z 5, 2008), SPSS WY O Z §PNZES FoAS AR A

2 BAA fro)de] FAHAT oju o] BHL y=0.494x +-2.9379]

HHEH oF 73.333%7F A EREM FAE FojAel dn Ol w %3

y=0.0511 x -3571%t}. o] FHESFE B2 P F¢ oF 70.0%7F A & )
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Table 4. P values between organic and non-organic rice component by 8N value with
SPSS and logistic method

Rice constituent Statistic and lysis SPSS Logistic
Rice p=0.029 p=0.017

Brown rice p=0.059 p=0.043

Milled rice p=0.056 p=0.038

Hull p=0.010 p=0.007

2429 HHPL of
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