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Section 1. General concept: Compositional assessment
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1.1 BB R

1.1 Comparative assessment principle
‘lTﬁ?f L&A TAEK " To be compared with a

conventional counterpart grown

FYEREIFE ST Y and harvested under the same
B3 conditions.

: - — Closest genetic comparator
H J&g}:%}\ %

" RERARL m The statistical significance of any
s WIS HFERN observed differences should be

assessed in the context of the range
%%7 5 %ﬁﬁﬁﬂ 5 ﬂz of natural variations to determine

IEEAEYER N its biological significance.
m CAC GL45-2003

— history of safe use
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1.2 Test substance

+

n HEFEYOTEEA. = Primary agricultural
IR AR ™= iy products of edible parts

n [F—FpiEHL R Z /= = From at least three
HEAS [5] ik i 8] B AR patches of different
s BN E R nlanting time or
HhL R BRI o different sites.




1.3 FEEFBT AT
1.3 Key nutrients

P

FEEFERT m Proximates
~- BFEKD K E — Moisture, ash, protein,
HE. BBl ki fat, carbohydrate, fibre
Y. AR m Amino acids
n FER
u FEES m Fatty acids
B
s HEEERS m Minor-nutrients
— WYIR — minerals

e — vitamins, etc.
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1.4 Anti-nutrients & Nature toxin

s IS ERETF = Anti-Nutrients
— Substances which
- WE IR R BRI H . .
Influence absorption and
GE- 2N REE A 2K utilization of nutrients or
HITER B —2RY R ; inhibit effect of digestive

enzymes;

— e.g. phytic acid, trypsin
fil 7<% inhibitor, etc.
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1.4 Anti-nutrients & Nature toxin

+

m RAREENLBFEYH  « Nature toxin and

_ BIEAFREYBTA harmful substances
5 RO — various depending on

o f

different kinds of plants.
- ﬁﬂ: ﬁ%\ ?F@\ %5 | _ d
— e.g. gossypol, erucic acid,

T ol

tomatidine



1.5 OECD3LiRCfE:  #8) OECD

BETTER POLICIES FOR BETTER LIVES

1.5 OECD consensus documents

‘|7001§IJ20]_2£* tt/ A = From 2001 to 2012, OECD

— N

18FHVE I B A3 A established 18 kinds of crops

comp03|t|onal consensus

s BFEEEE, 5, Tk, /D documents.
%, IKHG, WAL, jﬁ% B = Including sugar beet, potato, maize,

7= SHAERIEY), BELE, bread wheat, rice, cotton, barley,
;P . alfalfa and other temperate forage
R EZE, o j(%’ 1=l legumes, mushroom, sunflower,
g, HE, KK, HE, M tomato, cassava, grain sorghum,
5 S = sweet potato, papaya, sugarcane,

rapeseed, soybean.
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rpieemd 1.6 |L.SI crop composition database

m [LSI VIR 20 R . oK. Mife. K

m |ILSI crop composition database: maize,

cotton, soybean

http://www.cropcomposition.org
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TLSE 05 A GLOBAL NETWOREE OF SCIENTISTS DEVOTELD TOy EMHARCING
HE SCIEMTIFIC BASIS FOR PUBLIC HEALTH DECISIOM-MAKING

Haorme latabase 5 Frivacy Policy Terms of Use Contact Us

Search Crop Composition Database v4.2

Primary Search Criteria

The first step in searching the Crop
Composition Database is to select

your primary search criteria to Crop Type
filter the data sets.

Crop Source { Crop Type / Tissue Type

Tissue Type
| Corn - Field - Maize - Zea mays v| | Choose One v|

You must select one Crop Tyvpe and
filter yaur results by aptionally

chaoosing ane ar mare Crop Years, Crap Yearis)
and Locations.

2005
Ifyou make no selections other than 2004

Crop Type and Tissue Type, all data 20073

()

sets for the chosen Crop-Tissue

W
selection will be included. 2002
Location Help
Country(sh Region(s)

(i)

ARGEMTIMNA

ALISTREALIA

BRAZIL

BULGARIA ol

B Analyte Filters (Optional)

| wiew Summary of Search Results = | BY SUBMITTING SEARCH, YOU AGREE TO THE TERMS OF USE

Internatianal Life Sciences Institute



Crop Composition Database

International Life Sciences Institute

ILS S A GLOBA

H SNETWORE OF SCIENTISTS DEWS
HE SCIEMNTIF R

BEASIS FOIR PLUBLIC HEA

) ERHARNCING
H DECISMOMN-MAKIMNG

Haorme

Search Crop Composition Database v4.2

Query Summary

The CGuery Summary shows the
criteria that was used to filter the
result set.

Query Criteria

Corn - Field - Maize - £ea mays

Grain

Summary of Search Results

The Summanry of Search Results
shows the results of your initial
search grouped by the Analyte
Types for the Data Sets that were

Results matching your query criteria

L] amino Acids = - S - - -

Tound.
You can expand each Analyte Type [ Bio Actives - - - - i i
to see the total number of samples [ ] carbohydrates - - - - - -
and the number of samples with i
data below LOO idenaoted as ¥ = L] Fatty Acids g - 5 7 i 3
Lo reported for each analyte. 1 Fiber - - - - - -
Expanding an Analyte Type also
reparts the minimium, maximurm, [ Minerals - - - - - -
and mean values for the samples in a
; . . Qther

the primary unit of measure; these = = = = = =

L) : Metaholites

minimum, maximum, and mean
values derive from data that is above
LOQ for that analyte.

Proximates = - S - - -

Ash 1387 (0=L005(0.549|5.340(1.279|% Fwy
All analvtes in the database have Carbohydrate By 13587 (0=LOQ)| 496 | 83.0 | 75.2 |% FW
heen assigned a primary unit of Calculation
measure, whichiisishowmnining Crude Protein 1281(0=LO)| 5,67 [15.50] 8.12 |% Fwy
right column of the new Summary of -
Search Results tool. If secondary Moisture 13810=L0y | 6.1 | 405 [ 11.3 |% FwW
units of measure {or multiple units Total Fat 1381(0=LO@)(1.470(5.340] 3.213| % FW

of measure for a single analkyte) are
preferred, Wersion 4.0 of the ILSI-
CCOB requires that data with
secondary units of measure be

L] witarins
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Search Crop Composition Database v4.2

Report Output

Qutput Format, | HTML v| [ Go |
r.
Summary Report B
Querny Criteria:
Crop Type iz Corn - Field - Maize - Zea mays
Tizsue Type is Grain
rAinirnm  kzs hMean Linit of 3
Walle Yalue Measure
Froximates Ash ! 5.340 1.2749 % Fu
Froximates Carbohydrate By Calculation . g3.0 Ta.2 % P
Proximates Crude Praotein ) 15.40 912 % P
Proximates hoisture G.1 40.5 11.3 % P
Froximates Total Fat 1.470 5.340 3213 % Fu
be

= Revise Repaort Options | | [ ey CHLE Y

International Life Sciences Institute

Disclaimer: The database is provided "as is" and without warranty of any kind, whether express arimplied. ILS] and its member companies exprassly
dizclaim implied warranties of merchantability, fitness for a paricular purpose, and noninfringement. In no event shall ILS] or any of its member companies be
liahle to database users or any third pary in amy way, including, withoot limitation, for direct, indirect, conseguential, incidental, reliance, or special damanges.

Because itis not feasible to provide in this database statistical analyses for search results derived from all combinations of selection criteria, the
recrnnicibilibe for any =taticticral analvycos and interaratatinom Af raciilte racts with thie 11car
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Case study: Compositional analysis of

herbicide-tolerance rice
| BrownRice | MilledRice

OECD OECD
D68 Bar68-1 reference D68 Bar68-1 reference
range range
Moisture 123+ 03 12.4 + 0.3 14 112 + 0.6 11.6 + 0.4 14
Protein 869 =029 908+ 024 7.1-83 821 +020 873+029 6.3-7.1
Lipid 242 +006 264+ 005 16-28 058+ 003 062+ 003 0.3-05
Ash 137 + 003 122+ 004 1.0-15 094+ 003 084 +004 0.3-08
Fiber 079 +005 077 +003 06-1.0 039+ 0.02 039+ 001 0.2-05
Carrgt%gyd 875+ 02 871+02 874-903 903+ 02 898+ 03 91.1-92.9

Li Xin et al. J Food Comps and Anal,

2008,

21,

535— 539
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assessment of nutritionally improved GM crops

m 52 Pk = New challenge
m L E m Assessment consideration

REX A m Case study
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2.1 New challenge

L Nutritionally improved GM
o ERUREEOLREY T YT

— e g 7R s 9 H Y — For the purpose of improved

S ‘ nutritional composition
m XSRS R 1R S U b ik m Challenge to the substantial

— IR R A B equivalence concept:

— TR ~ Composition changed
significantly

— 25U — Choose of comparator

— AR — Reference range

— Secondary metabolite



2.2 THEE R

2.2 Assessment consideration

+ ‘ ‘ = The modified crop Is used as a
s HEAENIESEYIN direct replacement of the
AWt comparator.
o e A m Use the closest genetically
— RIS R A related or near isogenic variety

m AR Rk, [6]2%¢ ™ The nutrient composition is
‘ altered to an extent that no
VEYI G &3 B EL A

suitable comparator can be
in] identified within the same crop

SR H A AR " A specific food component
e derived from another food
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2.3 Case study: Lysine-rich maize with sb401 gene

_IPOREEy/Tipvii s S B Choose of comparator
AE R E S B AL —Conventional quality protein
B oK 5108 ma!ze (QPM) Nong_da 108, |
which has been cultivated widely
L 3 oK 02 in China

B2l W Reference range
_ILSIA Y A B —ILSI crop composition database
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2.3 Case study: Lysine-rich maize with sb401 gene

Nutrients

Inbred
642

Hybrid Y642

Nongda 108

ILSI
Reference
range

Moisture

94.7x1

104+1

102+1

104-162

Protein

122.60.0*

107.8x0.2*

90.6 0.6

61.5-172.6

Fiber

6.6+0.0

6.710.0

5.610.0

4.9-32.6

Fat

56.21+0.0*

53.3+0.9

49.3+0.2

24.7-59

Ash

15.2+0.1*

13.6+0.1

13.8+0.1

6.16-62.82

Carbohydrate

Tang M. et al. J Sci Food Agr, 2013, 93(5), 1049-1054

703.1t0.3*

7146125

737.1x0.3

7'74-895
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2.3 Case study: Lysine-rich maize with sb401 gene

"

Amino acids score* Nongdal08

Lysine 0.61
Leucine 1.36
Valine 1.25
Isoleucine 1.27
Histidine 1.96
Methionine + Cystine 2.51
Threonine 3.39

Phenylalanine + Tyrosine 3.60

*WHO technical report 935



Section 3: Detection of unintended effect

m JEHIEE RN m Definition
m JEHHEERE N A 5y m Detection methods
— A — Targeted approaches
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3.1 AR AN E X

3.1 Definition of unintended effect

+

n R EHKERE AN ® When taking the expected
AR B TR RN B effect of the insertion of

BT target gene into account,
s BEEFAY 53kt = Blologically signiticant
HSE Ak > [A7ERA differences in the

A LA J5 25 Rl phenotype, metabolic

- Rk AR R R YL response or composition
Nl E e of the GMOs compared

with the parent
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3.2 Detection of unintended effect

+

m BEWFE m Targeted approaches
- BRERS - Nutrients
- B RETF - Anti-nutrients

il - Natural toxins

- RREL
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3.2 Detection of unintended effect

+

n IEEM G E m Non-targeted approaches
_ ThEeERE A% - Functional Genomics
=l -~ Proteomics

- R - Metabonomics




3.3 Bt
3.3 Case study

A: FCrylCEiCry2AERH /KBS
HoRA R AR L%
A: Metabolites of rice with Cry1C or

Cry2A gene compared with the
Isogenic line

B: ZRRTENREH, EHE NS
B: The difference was glutelin, Starch
synthase, etc.
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Prospect
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R

O Targeted approaches are

recommended for the detection
of alterations of targeted
composition.

Profiling techniques might be
applied to characterize complex
metabolic pathways and their
Interconnectivities.

Profiling techniques can also be
used in a targeted fashion to
generate information on specific
nutrients or other metabolites.
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4. Prospect

+

O i SR A 7 B Al
o

o LA A
7%

O

O

However, before using
orofiling methods,
naseline data need to be
collected.

The methods must be
validated and harmonized
globally.
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