Supplementary Table S1 Transgenic crops enhanced with vitamin A, E, C and/or folate. 
* Method; conventional breeding (CB) or genetic engineering (GE).

**Vitamin A: Calculation for 900 retinol activity equivalents (RAEs) as a dietary reference intake (DRI) for vitamin A. Each RAE corresponds to 1 μg retinol, 2 μg of β-carotene in oil, 12 μg of dietary β-carotene, or 24 μg of the three other dietary provitamin-A carotenoids (IOM, 2001). Vitamin E: Calculation for 15 mg/day as a dietary reference intake (DRI) for vitamin E (IOM, 2001). Vitamin C: Calculation for 90 mg/day as a dietary reference intake (DRI) for vitamin C (IOM, 2001). Folate: Calculation for 400 µg/day for adults as a DRI for folate (IOM, 2001).

*** The reasonable daily portion (RDP) is 130 g/day of vegetables, 150 g/day of fruits and 1–1.6 g/day of oil. Source: www.nap.edu, http://www.iom.edu/Global/News%20Announcements/~/media/C5CD2DD7840544979A549EC47E56A02B.ashx and Dapcich et al. 2004. 

No Data (ND) 

	Crop
	Method *
	Vitamin level
	Portion required to achieve the recommended dietary intake (RDI)

(grams of the transgenic plant)  **
	A reasonable daily portion (RDP)***
	Percentage (%) RDI provided by a RDP
	Reference
	Food processing

(Retention or losses of the vitamin after cooking process)
	Percentage (%) RDI provided by a RDP after food processing
	Reference

	Vitamin A

	Rice (Oryza sativa)

(3.8:1)
	GE
	31 μg/g dry weight (DW) β-carotene
	110g
	130 g/day
	118%
	Paine et al. 2005 
	Golden Rice

Boiling 30min 0% losses of β-carotene
	118%


	Tang et al. 2009 

	Canola (Brassica napus)

(2:1)


	CB
	0.49 μg/g fresh weight (FW) β-carotene
	3673 g
	1-1.6 g/day “as oil”
	0.03-0.04%
	Yu et al. 2008 
	Fresh
	0.03-0.04%
	

	
	GE
	949 μg/g FW β-carotene (316-fold)
	1.89 g


	
	53-84%
	Shewmaker et al. 1999 
	
	53-84%
	

	
	GE
	857 μg/g FW β-carotene
	2.1 g
	
	48-76%
	Ravanello et al. 2003 
	
	48-76%
	

	
	GE
	90.76 μg/g FW β-carotene  (185.2-fold)
	19.8 g
	
	5-8%
	Yu et al. 2008 
	
	5-8%
	

	
	GE
	214 μg/g FW β-carotene (1070-fold)
	8.41 g
	
	12-19%
	Fujisawa et al. 2009 
	
	12-19%
	

	
	GE
	0.40 μg/g FW β-carotene (6-fold)

(10% water content)
	4500 g
	
	0.02-0.03%
	Wei et al. 2010 
	
	0.02-0.03%
	

	Tomato (Lycopersicon esculentum)

(12:1)
	CB
	20 μg/g FW β-carotene
	540 g
	150 g/day
	28%
	Lenucci et al. 2006  
	Fresh

//

Baked 160º 20min 81% increase of β-carotene

//

Canned tomato juice, losses of 22% of β-carotene
	27.7%

// 50% // 21.6%
	Hwang et al. 2012 

//

Diretz and Gould, 1986 



	
	GE
	52 μg/g FW β-carotene (1.9-fold)
	207.6 g
	
	72%
	Römer et al. 2000 
	
	72%

// 130% // 56%
	

	
	GE
	57 μg/g FW β-carotene (7.1-fold)
	189.47 g
	
	79%
	Rosati et al. 2000 
	
	79%

// 143%

//  62%
	

	
	GE
	63 μg/g FW β-carotene (12-fold)
	171.42 g
	
	87%
	Dharmapuri et al. 2002 
	
	87%

// 157% // 68%
	

	
	GE
	82.5 μg/g FW β-carotene (1.3-fold)

Assuming water content of 94%
	131 g
	
	115%
	Fraser et al. 2002 
	
	115%

// 208% // 90%
	

	
	GE
	205 μg/g FW β-carotene (46.6-fold)
	52.7 g
	
	285%
	D’Ambrosio et al. 2004 
	
	285%

// 516% // 222%
	

	
	GE
	42 μg/g FW β-carotene (1.4-fold)

Assuming water content of 94%
	257 g
	
	58%
	Enfissi et al. 2005 
	
	58%

// 105% // 45%
	

	
	GE
	20 μg/g FW β-carotene (8-fold)


	540 g
	
	27%
	Davuluri et al. 2005 
	
	27%

// 49% // 21%
	

	
	GE
	10.1 μg/g FW β-carotene (1.3-fold)
	1069.3 g
	
	14%
	Giliberto et al. 2005 
	
	14%

// 25% // 11%
	

	
	GE
	17μg/g FW β-carotene (4-fold)

Assuming water content of 94%
	635 g
	
	24%
	Wurbs et al. 2007 
	
	24%

// 43% // 18%
	

	
	GE
	150 μg/g FW β-carotene (1.6-fold)
	72 g
	
	208%
	Simkin et al. 2007 
	
	208%

// 376% // 162%
	

	
	GE
	58 μg/g FW β-carotene (5-fold)

Assuming water content of 94%
	185.5 g


	
	81%
	Apel and Bock, 2009 
	
	81%

// 145% // 63%
	

	
	GE
	49 μg/g FW  β-carotene (1.4-fold)

Assuming water content of 94%
	220 g
	
	68%
	Fraser et al. 2007 
	
	      68%

// 123% // 53%
	

	
	GE
	40 μg/g FW  β-carotene (2-fold)
	270 g
	
	55%
	Sun et al. 2012 
	
	55%

// 99% //

43%
	

	Potato

(Solanum

tuberosum)

(12:1)
	CB
	0.4 μg/g FW  β-carotene

(Assuming water content 80%)
	27000 g
	130 g/day
	0.5%
	Römer et al. 2002 
	ND
	
	

	
	GE
	0.6 μg/g FW  β-carotene
	18000 g
	
	0.7%
	
	
	
	

	
	GE
	 2.06 μg/g FW  β-carotene
	5242.7 g
	
	2.5%
	Ducreux et al. 2005 
	
	
	

	
	GE
	0.017 μg/g FW  β-carotene
	635294 g
	
	0.02%
	Diretto et al. 2006 
	
	
	

	
	GE
	9.5 μg/g FW  β-carotene
	1137 g
	
	11%
	Diretto et al. 2007 
	
	
	

	
	GE
	0.52 μg/g FW  β-carotene
	20769 g
	
	0.6%
	Van Eck et al. 2007 
	
	
	

	Corn (Zea mays)

(12:1)
	CB
	13.6 μg/g DW β-carotene
	794 g
	130 g/day
	16.4%
	Harjes et al. 2008 
	Cooking

50% retention of β-carotene
	8.2%
	De la Parra et al. 2007


	
	GE
	57.35μg/g DW β-carotene (410-fold)


	188 g
	
	69%
	Zhu et al. 2008 
	
	34.5%
	

	
	GE
	6 μg/g DW  β-carotene (3.8-fold)
	1800 g
	
	7%
	Aluru et al. 2008 
	
	3.6%
	

	
	GE
	59.32 μg/g DW β-carotene (169-fold)
	182 g
	
	71%
	Naqvi et al. 2009.
	
	35.5%
	

	Kumquat (Fortunella spp.)
(12:1)
	CB
	0.70 μg/g FW β-carotene
	15428.5 g
	150g/day
	1%
	Zhang et al. 2009 
	Hot water dip (2min, 50ºC)

Non-significant differences


	1%
	Schirra et al. 2008 

	
	GE
	1.72 μg/g FW β-carotene (2.5-fold)
	6279 g
	
	2.4%
	
	
	2.4%
	

	Carrot(Daucus carota)  (12:1)
	GE
	39 μg/g FW β-carotene

(Assuming water content 87%)
	277 g
	150g/day
	54%
	Jayaraj et al. 2008 
	Fresh

//Cooking 60min.Losses of 59% of β-carotene

// Pureeing. Losses of 56% of β-carotene.

// Canning carrot juice. Retention of77% of β-carotene // pressure cooked for 10 min 27% of losses of β-carotene // Boiled for 10 min 16% of losses of β-carotene
	54% //

22% //

24%

//

42% // 39% // 45%


	Nagra and Khan,1988 

//

Olunlesi and Lee, 1979 

//

Kim and Gerber,

1988
 //

 Gayathri  et al. 2004 

	
	GE
	31.4 μg/g FW β-carotene
	344 g
	
	43%
	Maass et al. 2009 
	
	43% // 18% // 19% // 33% // 31% // 36%
	

	
	CB
	0.16 μg/g FW β-carotene
	67500 g
	
	0.2%
	
	
	0.2% // 0.09% // 0.088% // 0.154% // 0.15% // 0.17%
	

	Cassava (Manihot esculenta)
	GE
	2.67 μg/g FW  β-carotene (Assuming water content 60%)
	4045 g
	150g/day 
	3.7%
	Welsch et al. 2010 

	Booiling the roots

Retention of 55.7% total carotenoid

//

Drying

Loss of 15% or less of total carotenoids
	2% //3.1%
	

	
	
	
	
	
	
	
	
	
	Chávez et al. 2007 
//

Bechoff et al. 2010 


	
	CB
	0.164 μg/g FW β-carotene
	65854 g
	
	0.2%


	
	
	0.11% //0.17%
	

	Vitamin E

	Corn (Zea mays)


	GE
	> 344.57 μg /g DW in seeds (6-fold)
	43.53 g
	130 g/day
	299%
	Cahoon et al. 2003 
	ND
	
	

	
	GE
	9.5 μg/g DW γ-tocopherol (3-fold)
	1579 g
	
	8%
	Naqvi et al. 2010 
	
	
	

	Canola (Brassica napus)
	CB
	670 μg/g oil in in seeds total tocochromanol
	22.4 g
	1-1.6 g/day “as oil”
	4%-7%
	Raclaru et al. 2006 


	ND


	
	

	
	GE
	1850 μg/g oil  in seeds total tocochromanol (2-fold)
	8 g
	
	12%-20%
	
	
	
	

	
	GE
	540 μg/g of total tocochromanols in seeds (2-fold)
	28 g
	
	4%-6%
	Karunanandaa et al. 2005
	
	
	

	
	GE
	1159 μg/g of total tocochromanols in seeds (1.7-fold)
	13 g
	
	8%-12%
	Kumar et al. 2005 
	
	
	

	Soybean

(Glycine max)
	CB
	306 μg/g seed total tocopherol
	49 g
	1-1.6 g/day (as a oil)// 150 g (as a vegetable)
	2%-3% // 306%
	Van Eenennaam et al. 2003 
	Microwave (as  oil)

Retention of 90% of vitamin E

//

Cooking soybean; 165 min, soaking 16h (as vegetable)

Retention of 92% of vit E
	1.8%-2.7% (oil) // 280% (vegetable)
	Yoshida et al. 1990

//

Masková et al. 1996 

	
	GE
	329 μg/g seed total tocopherol (γ-tocopherol represent 75 to 85%of total tocopherols)
	45.6 g
	
	2%-3% // 329%
	
	
	1.8%-2.7% (oil)

//

302% (vegetable)
	

	
	GE
	505 μg/g FW  of total tocopherol content in seeds 
	30g


	
	3%-5% // 505%


	Tavva et al. 2007 
	
	3%- 5% (oil)

//

465% (vegetable)
	

	
	GE
	4806 μg/g seed total tocochromanols (15-fold)


	3 g
	
	32%-51% // 4800%
	Karunanandaa et al. 2005 
	
	29%- 46% (oil)

//

4400 % (vegetable)
	

	Rice (Oryza sativa)
	GE
	Improved α/γ tocopherol ratio 3.97 (wild type = 2.35)

6.00 μg/g DW α-tocopherol in seeds (1.4-fold)
	2500 g
	130 g/day
	5%
	Farré et al. 2012 
	ND
	
	

	Letucce

(Lactuca sativa)
	GE
	17.77 μg/g FW total tocopherol
	844 g
	150 g/ day
	18%
	Ren et al. 2011 
	Fresh
	18%
	

	
	GE
	64.55 μg/g FW total tocopherol
	232 g
	
	64%
	Li et al. 2011 
	
	64%
	

	
	CB
	7.10 μg/g FW total tocopherol
	2112 g
	
	7%
	
	
	7%
	

	Tomato (Lycopersicon esculentum)
	GE
	4.57 μg/g FW α-tocopherol
	3282 g
	150 g/day 
	5%
	Seo et al. 2011
	Fresh
	5%
	

	
	CB
	 2.8 μg/g FW α-tocopherol
	5357 g
	
	3%
	
	
	3%
	

	Vitamin C

	Corn (Zea mays)
	GE
	168 μg/g DW in kernel

(Assuming water content 76%)
	536 g
	130 g/day
	24%
	Chen et al. 2003 
	ND
	
	

	
	GE
	106 μg/g DW in kernel
	849 g
	
	15%
	Naqvi et al. 2009 
	
	
	

	
	CB
	96 μg/g DW in kernel
	939 g
	
	14%
	Chen et al. 2003
	
	
	

	Tomato (Solanum lycopersicum)
	GE
	404.8 μg/g FW in red ripe fruit(1.60-fold in red ripe fruits)
	222 g
	150g/day
	67%
	Zhang et al. 2011 
	Fresh

//

Cooked. Losses of 89.12% of ascorbate (AA)


	67%

//

7%


	Alvi et al. 2003 



	
	GE
	1109.5 μg/g FW in fruit

(6 fold increase)
	81 g

* But this tomato line has no seeds. It is sterile
	
	185%


	Bulley et al. 2012 
	
	185%

//

20%


	

	
	GE
	1159 μg/g FW (1.6 fold increase in red-ripe fruit)
	78 g
	
	193%
	Haroldsen et al. 2011 
	
	193%

// 21%


	

	
	CB
	180 μg/g FW


	500 g
	
	30%
	Proteggente et al. 2002 
	
	30%

//  3%


	

	Letucce (Lactuca sativa)
	CB
	<20 μg/g FW


	4500 g
	150g/day
	3%
	Proteggente et al. 2002 
	Fresh
	3%
	

	
	GE
	792 μg/g FW

(7 fold)
	113 g
	
	133%
	Jain and Nessler, 2000 
	
	133%
	

	Potato
(Solanum tuberosum)
	GE
	915.8 μg/g FW

(1 fold) in tuber
	98 g
	130 g/day
	133%
	Qin et al. 2011 
	Cooking potatoes. Losses of 20-40% of vit C

//

Cooking-keeping hot (55-60ºC,1h).losses of 40% vit C

//

Pressur-cooking.

Losses of 32.8% vitC

//

Microwaving, pressure-cooking. Losses of 8-17% vit C
	80%-106%

//80%//90%/

110%-122%
	Golaszewska and Zalewski, 2001
//

Hägg et al. 1998
//

Vallejo et al. 2002

//

Golaszewska and Zalewski, 2001 

	
	GE
	528.4 μg/g FW in tuber (1.41–fold)
	170 g
	
	76%
	Hemavathi et al. 2010 
	
	46%-61%

//

46%

// 51%//

63%-70%
	

	
	GE
	366 μg/g FW


	246 g
	
	53%
	Bulley et al. 2012
	
	31%-42%

//

31%// 36%//

// 44%-49%
	

	
	CB
	109.2 μg/g FW


	824.2 g
	
	16%
	Lee et al. 2000 
	
	10%-13%

//

10%

//11%//

13%-15%
	

	Strawberry (Fragaria × ananassa)
	GE
	1303.3 μg/g FW

(2 fold increase)
	69 g
	150 g/day
	217%
	Bulley et al. 2012 
	Freshly
	217%
	

	
	CB
	634 μg/g FW


	142 g
	
	105%
	Lee et al. 2000 
	
	105%
	

	Folate

	Tomato (Solanum lycopersicum)
	CB
	0.29 μg/g FW total folate
	1379 g
	150g
	10.8%
	Bekaert et al. 2008 
	Fresh
	10.8%
	

	
	GE
	6.18 μg /g FW total folate
(14-fold)
	65 g
	
	231%
	Waller et al. 2010 
	
	231%
	

	
	GE
	1.76 μg /g  FW total folate (2-fold)
	227 g
	
	66%
	Díaz de la Garza et al. 2004 
	
	66%
	

	
	GE
	10 μg /g FW total folate (25-fold)
	39 g
	
	380%


	Díaz de la Garza et al. 2007 
	
	380%
	

	Corn (Zea mays)
	CB
	0.19 μg /g DW total folate
	2105 g
	130 g/day
	6.1%
	Bekaert et al. 2008 
	ND
	
	

	
	GE
	1.94 μg /g DW total folate  (2-fold)
	206 g
	
	63%
	Naqvi et al. 2009 
	
	
	

	Rice

(Oryza sativa)
	CB
	0.08 μg /g
	5000 g
	130 g/day
	2.6%
	Bekaert et al. 2008 
	ND
	
	

	
	GE
	16.9 μg /g 
(100-fold)
	24 g
	
	549%
	Storozhenko et al. 2007
	
	
	

	Lettuce (Lactuca sativa)
	GE
	1.89 μg /g FW total folate (5.4-fold)
	212 g
	150g
	71%
	Nunes et al. 2009 
	Fresh
	71%
	

	
	CB
	0.35 μg /g FW total folate
	1143 g
	
	13%
	
	
	13%
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