1. SCOPE 
This standard applies to breadfruit flour, as defined in Section 2 below, which is used as a food or food ingredient. This standard does not apply to unprocessed breadfruit only, other breadfruit products from fruit, leaves, bark or flowers, or breadfruit products for medicinal purposes. 
2. DESCRIPTION 
2.1 Product definition 
The breadfruit flour is the flour that is derived from the milling of dry pulp of breadfruit plants, Artocarpus altilis of the Moraceae family. 	Comment by theresafitisone: Need further clarification on the family and species level of breadfruit.
Varieties
The South Pacific Commission published the results of a breadfruit survey in 1966, describing 166 named sorts from Tonga, Niue, Western and American Samoa, Papua and New Guinea, New Hebrides and Rotuma. There are 70 named varieties of seeded and seedless breadfruits in Fiji. 
Varieties are locally separated into 8 classes by leaf form. The most used cultivar is “Ma’afala”
· ʻUlu Maoli (Hawaiian ʻulu): The original variety introduced to Hawaiʻi, known for its traditional significance and widespread presence. 
· Ma’afala: A Samoan/Tongan variety, compact and prolific, with creamy, pale yellow flesh; now widely propagated via tissue culture. 
· Otea: A fast-growing, Tahitian variety producing large, seedless fruits with firm, tender texture and pale yellow flesh; highly productive. 
· Ulu Fiti: A Fijian variety, seeded, tender, and moist with a sweet flavor when ripe. 
· Puou: A large, round fruit with slightly raised skin segments and a “collar” around the stem; more disease-prone than others. 
· Lipet: A Micronesian variety known for large fruits, with some reaching nearly 11 lb; highly valued for yield. 
2.2 Breadfruit 
Fresh, firm and mature  to ripe fruit, with white to yellow flesh. , is harvested, washed and dry. Fruit that is over-ripe, fallen, green, bruised and/or damaged, or containing foreign materials such as sticks, stem, leaves, bark and root material should be rejected and not be used in the production of breadfruit flour.
2.3 Production of breadfruit flour 
Mature fruits are harvested. Washed breadfruits are peeled, and the pulp is sectioned, blanched, and then dried. Dried pulp is ground in a mill to produce flour that passed through a sieve. 
[Time frame of processing when harvest] 
3. ESSENTIAL COMPOSITION AND QUALITY FACTORS (More data on fruit than on flour)
To the extent possible, breadfruit flour shall be free from objectionable matter (e.g. leaves, seed fragments, fruit skin fragments, stems, insects, etc.) and according to good manufacturing practice. Breadfruit Flour is naturally gluten free and can be used as an alternative to gluten containing flours. 
Breadfruit flour shall be: 
• free of leaves, bark, and/or stems;
• free from chilling injury;
• have no intentional adulteration; 
• practically free from pests; 
• practically free from damage caused by pests; 
• free of visible mould; 
• free from soil and foreign materials; and 
• free from foreign odour.

[Moisture Content] 
[Ash Content]

4. FOOD ADDITIVES 	Comment by theresafitisone: Need to consult with manufacturers and producers to confirm this.
No additives are permitted in the product as defined by the scope.
5. CONTAMINANTS 
The products covered by this standard shall comply with the maximum levels for contaminants that are specified for the product in the General Standard for Contaminants and Toxins in Food and Feed (CXS 193- 1985), and the maximum residue limits for pesticides established by the Codex Alimentarius Commission. 
6. HYGIENE
It is recommended that the products covered by the provisions of this standard be prepared and handled in accordance with appropriate sections of the General Principles of Food Hygiene (CXC 1-1969), and other relevant Codex texts such as codes of hygienic practice and codes of practice. The product should also comply with any microbiological criteria established in accordance with the Principles and Guidelines for the Establishment and Application of Microbiological Criteria Related to Foods (CXG 21- 1997).
7. PACKAGING 
The breadfruit flour must be packed in food-grade containers that safeguard the hygienic, and organoleptic quality. The materials used for packaging must be new (for the purposes of this standard, this includes recycled material of food-grade quality.) The containers shall meet the quality, hygiene, ventilation and resistance characteristics to ensure suitable handling, shipping and preserving of the flour. Packages must be free of all foreign matter and smell. 
8. LABELLING 
The products shall be labelled in accordance with the General Standard for the Labelling of Pre-packaged Food (CXS 1-1985).
8.1 Name of the product 
The name of the food product shall be “breadfruit flour”. The term “breadfruit flour” may be replaced by a term which has customarily been used to describe the product in the country in which the product is intended to be sold (e.g. “Ma’afala” flour). 
8.2 Labelling on non-retail containers
The labelling of non-retail containers should be in accordance with the General Standard for the Labelling of Non-Retail Containers of Foods (CXS 346-2021).
9. METHODS OF ANALYSIS AND SAMPLING 
For checking the compliance with this standard, the methods of analysis and sampling contained in the Recommended Methods of Analysis and Sampling (CXS 234-1999)6 relevant to the provisions in this standard, shall be used.	Comment by theresafitisone: Confirm what is in CXS 234-1999 and list the methods for Ash and Moisture.
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Other information
Fruits cannot be kept under 12C (chilling injury)
There is limited research looking at optimal processing methods to reduce the anti-nutritional contents present in breadfruit
Most varieties of breadfruit are purgative if eaten raw. Some varieties are boiled twice and the water thrown away, to avoid unpleasant effects, while there are a few named cultivars that can be safely eaten without cooking.
The cyclopropane-containing sterol, cycloartenol, has been isolated from the fresh fruit. It contitutes 12% of the non-saponifiable extract.
Breadfruit protein contains all of the essential amino acids and is especially rich in phenylalanine, leucine, isoleucine and valine
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(Mehat et al., 2023)
[image: ]

image1.png
TABLE 1 Mean reported values for breadfruit (Artocarpus altilis and hybrids) proximate analyses per 100 g sample.

Proximate analyses Fresh (5, 114 Cooked (5) Flour (5, 6,12, 27, 115)  Starch (61, 107, 116, 11
Ash (%) 270 +2.69 NA 2.85+225 0.41+0.16
Moisture (%) 65.16 +24.68 70.73 + 12.21 7.66 £ 6.30 1143 + 3.06
Dry matter (%) 43.37 £ 3338 31.60 £ 21.50 87.87 £9.27 NA
Energy (Kcal) 146.50 % 81.30 110.18 = 34.92 35075 £ 42.55 NA
Total carbohydrates (g) 33.20£21.75 2571+9.26 77.09 + 12.50 82.83 £2.34
Fats (g) 177 £2.11 1.25 +£2.07 2.85+337 0.60 % 0.10
Protein (g) 2024188 3.04£468 516 +£4.72 171 £137
Crude fiber (g) 4.03£2.59 3.49 +2.60 10.31 + 10.40 NA
Insoluble fiber (g) 14351591 1120 £ 1245 34.90 + 38.75 NA
Soluble fiber (g) 1254128 3.60 £ 5.09 5.85+7.99 NA
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TABLE 2 Minimum and maximum carotenoid and vitamin content for
breadfruit (Artocarpus altilis and hybrids) per 100 g sample.

Vitamins and Fresh (5, 114) | Cooked (5) Flour (5, 6,
mineral content 12, 27, 115)
Total carotenoids (jug) | 1,884.50 + 2,665.09 | 630.00 %+ 890.95 | 3,274.50 + 4,630.84
Alpha carotene (j1g) 130.00 4+ 183.85 | 71.00 + 100.41 | 269.00 & 380.42
Beta carotene (jLg) 861.73 + 1,698.88 | 228.00 =+ 426.84 | 2,751.00 + 3,890.50
Beta cryptoxanthin (ug)|  1.65 + 2.33 6.70 + 5.83 10.50 + 14.85
Lutein (pg) 253.93 +379.35 | 279.83 4+ 416.92 | 1,011.00 + 1,429.77
Lycopene (j1g) 24.50 + 34.65 15.17 4+ 13.53 50.00 = 70.71
Zeaxanthin (j1g) 30.00 + 42.43 35.00£49.50 | 91.00 + 128.69
Folic acid (pg) 0.65 4+ 0.92 0.61 4 0.54 155 +2.19
Vitamin B1 (mg) 0.18 +0.09 0.13 4 0.05 0.4240.14
Vitamin B2 (mg) 0.07 +0.03 0.05 4 0.02 0.19 4 0.19
Vitamin B3 (mg) 1.28 +0.40 1114047 3344147
Vitamin C (mg) 1635 +7.28 11.49 +7.74 8.57 4+ 12.33
Boron (mg) 0.52 4 0.00 0.3940.19 1.27 £ 0.00
Calcium (mg) 28.98 + 14.53 19.56 +8.23 | 31447 +425.74
Chlorine (mg) 1.00 + 1.41 0.80 + 1.13 245+ 3.46
Cobalt (j1g) 0.5540.78 0.45 + 0.64 135+ 1.91
Copper (mg) 0.14 +0.10 0.27 4021 18.18 4 27.23
Iron (mg) 10.90 + 22.98 0.50 4 0.44 28.13 + 38.34
Magnesium (mg) 34.35 4 20.56 2533 47.79 103.17 + 95.05
Manganese (mg) 0.14+0.16 0.13£0.12 1.36 +1.80
Nickel (mg) 0.04 % 0.06 0.03 4 0.04 0.10 +0.13
Phosphorus (mg) 50.28 4 57.86 29444939 | 92475+ 983.68
Potassium (mg) 759.60 £ 914.75 | 361.60 & 104.59 | 1,393.50 + 1,255.08
Sodium (mg) 1206 +11.72 | 24.05+30.69 | 320.00 & 364.39
Sulfur (mg) 25.50 4+ 7.78 20.00 + 5.66 62.50 £ 19.09
Zinc (mg) 0.18 +0.20 0.09 + 0.05 455+6.75





