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Abstract  The Biosafety Division of the National Academy
of Agricultural Science has developed a ‘Crop Composition
DB’ that provides analytical data on commercialized crops.
It can be used as a reference in the ‘Comparative Evaluation
by Compositional Analysis’ for the safety assessment of
genetically modified (GM) crops. This database provides the
composition of crops cultivated in Korea, and thus upgrades
the data to check the extent of changes in the compositional
content depending on the cultivated area, varieties and year.
The database is a compilation of data on the antioxidant,
nutrient and secondary metabolite compositions of rice and
capsicum grown in two or more cultivation areas for a period
of more than two years. Data analysis was conducted under
the guidelines of the Association of Official Analytical
Chemists or methods previously reported on papers. The
data was provided as average, minimum and maximum
values to assess whether the statistical differences between
the GM crops and comparative non-GM crops fall within the
biological differences or tolerances of the existing commercial
crops. The Crop Composition DB is an open-access source
and is easy to access based on the query selected by the user.
Moreover, functional ingredients of colored crops, such as
potatoes, sweet potatoes and cauliflowers, were provided so
that food information can be used and utilized by general
consumers. This paper introduces the feature and usage of
‘Crop Composition DB’, which is a valuable tool for
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characterizing the composition of conventional crops.
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Table 1 Location, year of field trials and rice varieties in Crop Composition DB

Cultivation year 2012 2013 2014 2015
Cultivation location Suwon, Gunwi Suwon Suwon Jeonju, Cheonan
Sample tissue Grain Grain Grain Grain, Straw
Rice type Japonica GAM, ND, DJ, KO, ND, NP, DA, KO, ND, NP, DA, KO, ND, NP, DA, SK, SHC, SB, AM,
and cultivars SDJ, IM, IP, CN, SK, SHC, SB, AM, SK, SHC, SB, AM, YA, OD, UK, CB, HAM, HS, HY
CcC YA, OD, UK, CB, YA, OD, UK, CB,
HAM, HS, HY HAM, HS, HY
Indica ) ) IR50, IR64, IR72, 1IR50, IR64, IR72, IR102
IR102

Tongil - -

DS, AD, KS, HA DS, AD, KS, HA
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Table 2 Location, year of field trials and varieties of capsicum, cauliflower, sweet potato and potato in Crop Composition DB

Crops Cultivation year Cultivation location Sample tissue Cultivars
Capsicum 2016, Imsil, Youngyang Fruits BS, MC, HB, KKH, JIS, AS], PRID,
2017 PRBB, PRSU, PRKS, PREV, MM
Cauliflower 2012 Daejeon Flower ggjzars,aicli’a fgﬂi)it,
Sweetpotato 2013 Muan Root YM, JHM, SIM
Potato 2015 Pyeongchang Tube DS, HR, HY, JY

A EET 24 GOl Table 35} 2ek. (A BAR DB, TAHEAE DB o8 WY

ol golg YrE=, v E43 o ]Eie —Er Y=L st

= FA 2 AZHY, Holg YA+ Hog A S5 G QALo] E(http:/www.naas.go.kr/) 2] $1Z& 5}
E e &Sttt HlolE QREE ZEAAS ’3_4‘0}51 Aol ool e FHHAIYE-EGMO'E Z € 6FH GMO o
A 2ok I Hlole A% W40 B2 on 21 ol Sheio] LieRik §1%0] S USAE GMO 5H9lo]
HholgsdRE i o d(xls) P4 o= XﬂEQE% GMO7g K., GMO?HH/d H 7}, GMOA & ]o]a\ﬂ]o]/\ SEl
B! AAAES A SIES, B s ds 2 289

A0
o
2 5 Utk ‘GMOA ZH| o[ EH o] 25 &

Table 3 Analyte Categories and Analytes for Crop Composition DB

cAa?:;ztrif Analyte Units Crop types
Proximate Carbohydrate (calculated) % DW Rice, capsicum
Crude fiber % DW Rice, capsicum
Starch % DW Rice, capsicum
Soluble dietary fiber % DW Rice, capsicum
Insoluble dietary fiber % DW Rice, capsicum
Total dietary fiber % DW Rice, capsicum
Moisture % DW Rice, capsicum
Crude ash % DW Rice, capsicum
Crude protein % DW Rice, capsicum
Crude fat % DW Rice, capsicum
Amino acid Cysteine % DW Rice, capsicum
Glutamic acid % DW Rice, capsicum
Glycine % DW Rice, capsicum
Histidine % DW Rice, capsicum
Isoleucine % DW Rice, capsicum
Leucine % DW Rice, capsicum
Lysine % DW Rice, capsicum
Methionine % DW Rice, capsicum
Phenylalanine % DW Rice, capsicum
Proline % DW Rice, capsicum
Serine % DW Rice, capsicum
Threonine % DW Rice, capsicum
Tryptophan % DW Rice, capsicum
Tyrosine % DW Rice, capsicum

Fatty acid Myristic acid (14:0) % total FA Rice, capsicum
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Table 3 Analyte Categories and Analytes for Crop Composition DB (Continued)

g?:glz;; Analyte Units Crop types
Palmitic acid (16:0) % total FA Rice, capsicum
Stearic acid (18:0) % total FA Rice, capsicum
Oleic acid (18:1) % total FA Rice, capsicum
Arachidonic acid (20:0) % total FA Rice, capsicum
Eicosenoic acid (20:1) % total FA Rice, capsicum
Linolenic acid (18:3) % total FA Rice, capsicum
Linoleic acid (18:2) % total FA Rice, capsicum
Mineral Magnesium mg/g DW Rice, capsicum
Phosphorus mg/g DW Rice, capsicum
Potassium mg/g DW Rice, capsicum
Sulfur mg/g DW Rice, capsicum
Copper ug/g DW Rice, capsicum
Iron ug/g DW Rice, capsicum
Manganese ug/g DW Rice, capsicum
Sodium ug/g DW Rice, capsicum
Calcium mg/g DW Rice, capsicum
Zinc ug/g DW Rice, capsicum
Vitamin Vitamin B3 ug/g DW Rice, capsicum
Vitamin B7 ug/g DW Rice, capsicum
alpha-Tocopherol ug/g DW Rice, capsicum, potato
Vitamin Bl ug/g DW Rice, capsicum
Vitamin B2 ug/g DW Rice, capsicum
Retinol ug/g DW Capsicum
Vitamin B5 ug/g DW Capsicum
Vitamin B6 ug/g DW Capsicum
Vitamin B9 ug/g DW Capsicum
Vitamin B12 ug/g DW Capsicum
Vitamin C ug/g DW Capsicum
Antinutrient Phytic acid % Rice
Trypsin inhibitor TIU/mg Rice
Phenolic Syringate ug/g DW Rice, cauliflower, sweetpotato
Vanillate ug/g DW Rice, cauliflower, sweetpotato
para-Coumarate ug/g DW Rice, cauliflower, sweetpotato
Ferulate ug/g DW Rice, cauliflower, sweetpotato
Sinapate ug/g DW Rice, cauliflower, sweetpotato
para-Hydroxybenzoate ug/g DW Rice, cauliflower, sweetpotato
Carotenoid Lutein ug/g DW Cauliflower, sweetpotato
a-carotene ug/g DW Cauliflower, sweetpotato, capsicum
[3-carotene ug/g DW Cauliflower, sweetpotato, capsicum,
potato
Zeaxanthin ug/g DW Cauliflower, sweetpotato, capsicum,
potato
Antheraxanthin ug/g DW Potato
Capsanthin ug/g DW Capsicum
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Table 3 Analyte Categories and Analytes for Crop Composition DB (Continued)

g?:glﬁ; Analyte Units Crop types

{3-cryptoxanthin ug/g DW Capsicum

Flavonoids Quercetin ug/g DW Sweetpotato
Myricetin ug/g DW Sweetpotato
Kaempferol ug/g DW Sweetpotato
Luteolin ug/g DW Sweetpotato

Policosanol Tetracosanol ug/g DW Potato
Heneicosanol ug/g DW Potato
Docosanol ug/g DW Potato
Tricosanol ug/g DW Potato
Hexacosanol ug/g DW Potato
Heptacosanol ug/g DW Potato
Octacosanol ug/g DW Potato
Eicosanol ug/g DW Potato
Tracontanol ug/g DW Potato

Phytosterols Cholesterol ug/g DW Potato
Stigmasterol ug/g DW Potato, capsicum
beta-Sitosterol ug/g DW Potato, capsicum
Campesterol ug/g DW Capsicum

Free sugar Fructose % Capsicum
Glucose % Capsicum

Others Capsaicin ug/g Capsicum
Dihydrocapsaicin ug/g Capsicum
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Fig. 2 Example of data output from Crop Composition Database search (http://www.nass.go.kr/10 _gmo/Gmo_CropLst.do)
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Table 4 Comparison of the representative brown rice data from NAAS Crop Composition DB and OECD Consensus Document

Component” NAAS® range® NAAS mean OECD range’ OECD mean
Proximates (% DW)
Ash 0.78-2.04 1.172 1.2-1.7 1.5
Carbohydrate 79.9-92.9 88.882 85.2-88.9 87.5
Crude fat 0.97-2.79 1.707 2.8-3.9 33
Crude protein 4.56-8.92 5.81 6.5-10.0 7.7
Moisture 5.95-14 10.88 12.1-16.4 13.8
Amino acids (% DW)
Alanine 0.24-0.51 0.329 0.37-0.59 0.45
Arginine 0.35-0.69 0.459 0.52-0.88 0.63
Aspartic Acid 0.39-1.04 0.517 0.59-0.96 0.71
Cysteine 0.11-0.21 0.139 0.15-0.28 0.2
Glutamic Acid 0.7-1.52 0.958 1.06-1.88 1.32
Glycine 0.20-0.39 0.269 0.32-0.48 0.37
Histidine 0.11-0.2 0.139 0.16-0.27 0.2
Isoleucine 0.14-0.31 0.196 0.22-0.40 0.29
Leucine 0.32-0.8 0.467 0.51-0.85 0.62
Lysine 0.17-0.38 0.222 0.26-0.40 0.3
Methionine 0.1-0.20 0.132 0.14-0.34 0.22
Fatty acids (% total FA)
14:0 Myristic 0.24-1.07 0.45 0.5-1.1 0.7
16:0 Palmitic 14.7-22.7 18.4 18.2-31.2 21.9
18:0 Stearic 1.7-5.4 2.5 1.5-2.8 2
18:1 Oleic 33.4-47.3 39.4 30.9-42.0 36.9
18:2 Linoleic 29.4-40.8 36.5 26.1-39.0 34.7
18:3 Linolenic 1.13-2.65 1.54 0.9-1.6 1.2
20:0 Arachidic 0.3-1.38 0.61 0.4-0.7 0.6
Vitamin (ug/g DW)
Vitamin B1 (Thiamin) 0.47-5.46 3.478 3.6-8.1 5.1
Vitamin B2 (Riboflavin) 0.1-0.86 0.438 0.2-0.7 0.5
Vitamin B3 (Niacin) 1.61-22.8 9.9 50.4-134.7 79
Vitamin B7 (Biotin) 0.008-0.28 0.082
alpha-Tocopherol 2.21-99.3 28.1 8.9-21 14.9

For the units of measure: DW=dry weight, FA=fatty acids.
®NAAS: National Academy of Agricultural Sciences.

‘Data of brown rice was taken from the japonica type of Oryza sativa.

“Data of brown rice was taken from NARO (2011) in OECD revised consensus document on compositional considerations for new

varieties of rice (Oryza sativa).
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