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Abstract

This research was conducted to evaluate the safety of the herbicide-resistant rice, a genetically modified
organism (GMO) developed by the Rural Development Administration by exposing it to 12 months old Sprague~
Dawley rats for 8 weeks. The composition of herbicide-resistant brown rice with/without heating treatment
was compared with those of conventional Ilpum brown rice with/without heating treatment to assess composition
equivalence. Compositional analysis was performed to measure proximates, fiber, and minerals. The nutritional
components of herbicide-resistant rice were similar to those of the nontransgenic control or were within the
normal range of nontransgenic rice. Four groups of experimental male rats were fed one of the following diets
for eight weeks: llpum brown rice (I) and its heated rice (IH) as non-GMO, and herbicide-resistant brown
rice (G) and its heated rice (GH) as GMO. We checked clinical symptoms (anorexia, salivation, diarrhea, polyuria,
anuria, fecal change), food intake, and water consumption every day, change of body weight once a week,
and serum biochemistry and organ weights after 8 weeks of experimental feeding. We did not find any signif-
icant differences in the above-mentioned items. These results suggested that genetically modified herbicide~-
resistant rice was compositionally equivalent to conventional Ilpum rice, and nutritional characteristics and
safety of herbicide-resistant rice in old male rats treated for 8 weeks were not different from those of Ilpum

rice, non-GMO.
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Table 1. Composition of experimental diets”  (g/kg diet)
Contents 1 IH G GH
Rice 620.7 620.7 620.7 620.7
Corn starch 89.2 87.6 93.4 87.7
Casein 78.7 79.5 75.1 75.1
Lard 70.0 70.0 70.0 70.0
Soybean oil 54.1 52.7 51.3 54.1
a-Cellulose 37.0 39.2 39.2 42.1
Mineral mix 35.0 35.0 35.0 35.0
Vitamin mix 10.0 10.0 10.0 10.0
L-cystine 1.8 1.8 1.8 1.3
Choline bitartrate 2.5 25 25 2.5
Cholesterol 1.0 1.0 1.0 1.0

by, Hpum, Non-GMO, IH: Ilpum, heated, Non-GMO, G: GMO,
GH: GMO, heated.
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Table 3. Food intake and body weight of experimental
groups

Grouns” Food intake Body weight
P (g/d) Initial (g) Final (g)
I 2124447 7117+91.8%  7293+80.1™
H 196%19 696.2+40.5 695.9+53.8
G 224+2.4 T177+£925 713.0+60.7
GH 206+138 697.7174.7 716.9+56.5

YSee the legend of Table 1.
PValues are means*SD, PNS: not significant.

Table 2. Nutrients contents of conventional and genetically modified rices

E Carbohydrate Protein  Fat  Fiber  Ash Minerals
Contents gy o0 G0 ca ch oo C P Fe Mg Zn
(mg%) (mg%) (mg%) (mg%) (mg%)
P 3946 852 85 22 17 24 78 862 15 100.6 23
H 399.2 86.0 8.4 24 15 17 56 656 12 77.0 20
G 396.6 857 85 22 15 20 71 738 16 855 2.3
GH 399.4 85.0 9.0 26 15 19 65 79.1 13 96.7 19

YSee the legend of Table 1.
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Table 4. Serum biochemical values of experimental groupsl)

Contents I IH G GH
Albumin (g/dL) 360375 35£0.2 36%0.2 38%03
Alkaline phosphatase (U/L) 502+10.8™ 573+113 59.3+14.1 49.7+9.4
Aspartate aminotransferase (U/L) 192.0+89.3% 204.1+£69.7 194.4+45.0 189.9+52.2
Total bilirubin (mg/dL) 0.2+0.1" 02£0.1 02+0.1 02101
Glucose (mg/dL) 126.2+27.1°% 99.8+255 122.3+29.4 123.3+50.6
Total protein (g/dL) 58+02™ 55%0.4 55+0.3 58406
Blood urea nitrogen (mg/dL) 121+1.2% 125+1.8 122126 12.7£08
Triglyceride (mg/dL) 1282+389™ 127.3%51.2 106.2+41.8 1136+51.7
Cholesterol (mg/dL) 107.3+21.1°%° 1055+ 16.6 89.6+215 93.9+19.7
Creatinine (mg/dL) 05£0.1™ 05%0.2 0.5+0.1 05+0.2
y -Glutamyl transferase (U/L) 14108 1.4x06 1.5£05 1.3%£05
Calcium (mg/dL) 10.3+0.4™ 9.5+09 9.7£0.3 100+1.3

USee the legend of Table 1.
?Values are means*SD. ?NS: not significant.
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Table 5. Comparison of the organ weights in experimental
groups (g/100 g Body weight)

Contents I IH G GH

Kidney  058+0.08"™% 059+0.12 054+0.02 0.58%0.05
Liver 312+052%  3.011067 2.81+054 2.94+0.36
Lung 0.32+0.06™  0.35+0.03 0.32+0.02 0.36%0.09
Brain 0.34i0.051f5 0.3610.04 031%0.03 0.34+0.03
Heart 025+0.03%  026%0.04 024%0.02 0.27%0.02
Spleen  0.1370.03  0.13%+0.02 0.13+0.01 0.14=0.03

“See the legend of Table 1.
“Values are means*SD. ?NS: not significant.
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Table 6. Histophatological findings of male rats treated
with experimental diets

Parameter v IH G GH
Brain NF? NF NF NF
Hypophysis NF NF NF NF
Lung NF NF NF NF
Heart NF NF NF NF
Liver NF NF NF NF
Spleen NF NF NF NF
Kidney, left NF NF NF NF
Kidney, right NF NF NF NF
Adrenal gland, left NF NF NF NF
Adrenal gland, right NF NF NF NF
Esophagus NF NFE NF NF
Stomach NF NF NF NF
Duodenum NF NF NF NF
Jejunum NF NF NF NF
lleum NF NF NF NF
Cecum NF NF NF NF
Colon NF NF NF NF
Rectum NF NF NF NF
Testis, left NF NF NF NF
Testis, right NF NF NF NF
Salivary gland, left NF NF NF NF
Salivary gland, right NF NF NF NF
Prostate NF NF NF NF

USee the legend of Table 1.
?NF: not found.
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Fig. 1. Comparison of the absorption ratio of protein and
lipid in experimental groups fed 4 different kinds of diets.
I: Iipum, Non-GMO, IH: Ilpum, heated, Non-GMO, G: GMO, GH:
GMO, heated.

NS: not significant.
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