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APANTU | Bananas rich in Pro-Vitamin A Carotenoids

APANTU

Classification

Ploidy: 3X

Genome: AAB

Subgroup: African Plantain

Clone set: False Horn

Type: Cooking

Suspected country of origin: Ghana
ITC code: ITC0223

Status

Apantu is a false horn plantain believed to originate
from Ghana, rich in pro-Vitamin A carotenoids with at
least 322 pg Retinol Activity Equivalent per 100g
when raw (on fresh weight basis). This is estimated to
meet 80% of the daily recommended intake of Vita-
min A of children under 5 years.

It is being fast-tracked for potential adoption into the
agri-food systems of Eastern Africa. It has been as-
sessed on-station and on-farm in Burundi and Eastern
Democratic Republic of Congo (DRC). On-station
trials are also underway in Tanzania and Uganda.

Description

* It has medium-sized plant stature. The underlying
pseudostem has a predominantly green-red colour
(fig 3)

*  The leaf petiole is straight with erect margins that
are winged and not clasping the pseudostem. It has
pink coloured margins. The petiole base has sparse
brown blotches (fig 4,5)

*  The leaves have an intermediate habit with both
sides of the base pointed (fig 6)

*  The male bud is ovoid in shape with bracts that
with an intermediate apex shape. The bracts have
an inner pink-purple colour and an outer purple
colour (fig 7)

*  The flowers have a cream compound tepal tinted
with pink and a yellow lobe. The free tepal is
translucent cream with an oval shape. The style,
filament and anthers are yellow (fig 8)

*  The fingers are long, curved, and slender with
pronounced ridges. The fruit apex is lengthily
pointed with a persistent style as the remains of
the flower relicts. The peel of mature unripe fruit
is green in colour (fig9)

*  The pulp colour of a mature finger (unripe) is yel-
low-orange: RHS 9/3 7507U (fig 10)

Fig 4. Neck

= s S Fig 5. Petiole

Fig 6. Leaf Fig 7. Hand

Fig 8. Male bud Fig 9. Flower



APANTU | Bananas rich in Pro-Vitamin A Carotenoids

Agronomic Performance

*  Characteristics of Apantu to the left are based on agronomic data from on-
station trials in Burundi, North and South Kivu in Eastern DRC

*  Values are averages of 8-10 plants evaluated from over 3 cropping cy-
cles in each site: Burundi— 2 sites; South Kivu— 3 sites; and North Kivu-3
sites

*  Apantu takes approximately 4. 7 months from flowering to maturity
* A bunch of Apantu can weigh up to 25 kg

Pro-Vitamin A Carotenoid Content

*  Apantu contains 4,680 ug/100g pro-Vitamin A carotenoids when raw
and unripe (on fresh weight basis)

*  This yields 322 ug to 687 ug Retinol Activity Equivalent per
100g when unripe and ripe which can be estimated to meet 80% to >100%
of the daily recommended intake of Vitamin A of children under 5 years
(400 RAE pg/day) and 46% to 98% of the daily recommended intake of
Vitamin A of adult women (700 RAE pg/day)

Values are means of three individual samples on fresh weight basis, per ripening stage
of bunches obtained from North Kivu, DRC'. 100g of banana is approximately one
finger.

*  The pro-Vitamin A carotenoid content increases as the banana ripens

*  As a plantain (cooking type banana), Apantu can be boiled, fried, roasted
or steamed with or without the peel. It can be cooked when unripe or ripe

*  Apantu was preferred when roasted and fried in Burundi and Eastern DRC

Fig 10. Finger
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For more information: Beatrice Ekesa, Bioversity International, Uganda: b.ekesa@cgiar.org
A Bioversity International project funded by HarvestPlus under the grand challenge program and the CGIAR research programmes (CRPs), Agriculture for

Nutrition and Health (A4NH) and Roots Tubers and Bananas (RTB), working to enhance the availability and access to banana-based foods that are rich in
pro-vitamin A carotenoids and to promote production practices that are accessible and attractive to small-scale farmers and their communities.

The Alliance of Bioversity International and CIAT, are part of Bioversity International
the CGIAR system. CGIAR is a global research partnership Via dei Tre Denari, 472/a
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BIRA | Bananas rich in Pro-Vitamin A Carotenoids

BIRA

Classification

Ploidy: 3X

Genome: AAB

Subgroup: Pacific Plantain

Clone set: Tholena

Type: Cooking

Suspected country of origin: Papua New Guinea
ITC code: ITC0945

Status

Bira is a Pacific Plantain believed to originate from
Papua New Guinea, and is rich in pro-Vitamin A carot-
enoids with at least 296 pg Retinol Activity Equiva-
lent per 100g when raw (on fresh weight basis). This is
estimated to meet 74% of the daily recommended
intake of Vitamin A of children under 5 years.

Fig 1. Bira Bunch

It is being fast-tracked for potential adoption into the
agri-food systems of Eastern Africa. It has been as-
sessed on-station and on-farm in Burundi and Eastern
Democratic Republic of Congo (DRC). On-station
trials are also underway in Tanzania, and Uganda.

Description

*  Bira has a tall stature. The underlying pseudostem
is light green in colour with pink-purple pigmenta-
tion (fig 3)

*  The leaf petiole is wide with erect margins that are Fig 4. Neck
winged, clasping the pseudostem. The petiole mar-
gin is green in colour. The petiole base has sparse
brown blotches (fig 4,5)

*  The leaves have an intermediate habit with both
sides of the base rounded. The leaf upper surface
is green while the under leaf is green yellow with a
pink-red tinge (fig 6)

*  The male bud is intermediate in shape with an
obtuse and split bract apex shape. The bracts have o I
an inner red colour and an outer purple-brown Fig 6. Leaf Fig 7. Male bud
colour (fig 7)

*  The flowers have a pink compound tepal with a
yellow lobe. The free tepal is tinted with pink and
oval in shape. The style and filament are cream
while anthers are yellow (fig 8)

*  The fingers are slightly curved and slightly ridged.
The fruit apex is pointed with only the base of the
style persisting as the floral relicts. The peel of
mature unripe fruit is light green in colour and
tends to yellow early as soon as the bunch is ma-
ture (fig 9)

Fig 8. Flower Fig 9. Hand

*  The pulp colour of a mature finger (unripe) is yel-
low-orange: RHS 9/3 7507U (fig 10)



BIRA | Bananas rich in Pro-Vitamin A Carotenoids

Agronomic Performance

*  Characteristics of Bira to the left are based on agronomic data from on-

L2 station trials in Burundi, North and South Kivu in Eastern DRC

307.8 *  Values are averages of 8-10 plants evaluated from over 3 cropping cy-
cles in each site: Burundi— 2 sites; South Kivu- 3 sites; and North Kivu-3
78.9 sites

Bira takes approximately 4.4 months from flowering to maturity

93 A bunch of Bira can weigh up to 22 kg

11.3

6.2

24 Pro-vitamin A carotenoid Content

*  Bira contains 4,339 ug/100g pro-Vitamin A carotenoids when raw

9.9 . . .
and unripe (on fresh weight basis)

17.3

* *

*  This yields 296 ug to 710 ug Retinol Activity Equivalent per
100g which can be estimated to meet 74% to >100% of the daily recom-
mended intake of Vitamin A of children under 5 years (400 RAE pg/day)
and 42% to 100% of the daily recommended intake of Vitamin A of adult
women (700 RAE pg/day)

Values are means of three individual samples on fresh weight basis of bunches obtained
from North Kivu, DRC'. 100g of banana is approximately one finger.

*  As a plantain (cooking type banana), Bira can be boiled, fried, roasted or
steamed with or without the peel. It can be cooked when unripe or ripe

*  The pro-Vitamin A carotenoid content increases as the banana ripens

*  Bira was preferred when fried and roasted in Burundi and Eastern DRC

Fig 10. Finger
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3. HarvestPlus carotenoid colour strips. 2007. Standardised using Royal Horticultural Society range of accepted colours and Universal Pantone colours.
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Banana and Plantain, Montpellier, France; Centre de coopération internationale en recherché agronomique pour le développement, Montpellier, France.

Content development: Deborah Nabuuma and Beatrice Ekesa (Bioversity International, Uganda)

Photos: Alice Simbare (Bioversity International, Burundi), Muller Kamira (Bioversity International, South Kivu-DRC), Charles Sivirihau-
ma (UCG, North Kivu-DRC)

For more information: Beatrice Ekesa, Bioversity International, Uganda: b.ekesa@cgiar.org

A Bioversity International project funded by HarvestPlus under the grand challenge program and the CGIAR research programmes (CRPs), Agriculture for
Nutrition and Health (A4NH) and Roots Tubers and Bananas (RTB), working to enhance the availability and access to banana-based foods that are rich in
pro-vitamin A carotenoids and to promote production practices that are accessible and attractive to small-scale farmers and their communities.
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LAHI | Bananas rich in Pro-Vitamin A Carotenoids

LAHI

Classification

Ploidy: 3X

Genome: AAB

Subgroup: Placific Pantain

Clone set: Popo’ulu

Type: Cooking

Suspected country of origin: Hawaii
ITC code: ITC1171

Status

Lahi is a Pacific plantain, believed to originate from
Hawaii, rich in pro-Vitamin A carotenoids with at least
229 pg Retinol Activity Equivalent per 100g when
raw (on a fresh weight basis). This is estimated to meet
57% of the daily recommended intake of Vitamin A
of children under 5 years.

It is being fast-tracked for potential adoption into the
agri-food systems of Eastern Africa. It has been as-
sessed on-station and on-farm in Burundi and Eastern
Democratic Republic of Congo (DRC). On-station
trials are also underway in Tanzania, and Uganda.

Description

*  Lahi has a tall stature. The underlying pseudostem
has a predominantly green colour with a yellow
tinge (fig 2)

*  The leaf petiole is straight with erect margins that
are winged and clasping the pseudostem. The peti-
ole base has small brown blotches (fig 4,5)

* The leaves have an intermediate habit and are
bright green with both sides of the base rounded
(fig 6)

* The male bud is ovoid in shape with bracts that
have an inner pink-purple colour and an outer pur-
ple-brown colour (fig 7)

*  The compound tepal, and free tepals on the flow-
ers are yellow as are the style and filament (fig 8)

*  The fingers are cucumber shaped: short, straight,
rounded and blunt. The fruit apex is also rounded
without any flower relicts. The peel of mature
unripe fruit is green in colour (fig 9)

*  The pulp colour of a mature finger (with unripe) is
light yellow: RHS 3/3 1205U (fig 10)

x Fig 5. Petiole

Fig 4. Neck

Fig 6. Leaf Fig 7. Male bud

Fig 8. Flower Fig 9. Hand



LAHI | Bananas rich in Pro-Vitamin A Carotenoids

Agronomic Performance

*  Characteristics of Lahi to the left are based on agronomic data from on-
station trials in Burundi, North and South Kivu in Eastern DRC

*  Values are averages of 8-10 plants evaluated from over 3 cropping cy-
cles in each site: Burundi— 2 sites; South Kivu— 3 sites; and North Kivu-3
sites

e e}
=
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*  Lahi takes approximately 4.8 months from flowering to maturity
* A bunch of Lahi can weigh up to 30kg

10.1

16.7

7.2

83.0 Pro-vitamin A carotenoids Content

2.8 *  Lahi contains 3,145ug/100g pro-Vitamin A carotenoids when raw
09 and unripe (on fresh weight basis)

— *  This is estimated to yield 229 ug to 713 ug Retinol Activity

Equivalent which could meet 57% to >100% of the daily recommended
intake of Vitamin A of children under 5 years (400 RAE ng/day) and 33%

to 100% of the daily recommended intake of Vitamin A of adult women
(700 RAE pg/day)

Values are means of three individual samples on fresh weight basis of bunches obtained
from North Kivu, DRC'. 100g of banana is approximately one finger.

*  The pro-Vitamin A carotenoid content increases as the banana ripens

*  As a plantain (cooking type banana), Lahi can be boiled, fried, roasted or
steamed with or without the peel. It can be cooked when unripe or ripe

%  Lahi was preferred when roasted in Burundi and Eastern DRC with a mean
e | score of 4, a rating of good using a 5 point hedonic scale
Fig 10. Finger
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Banana and Plantain, Montpellier, France; Centre de coopération internationale en recherché agronomique pour le développement, Montpellier, France.
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ma (UCG, North Kivu-DRC)

For more information: Beatrice Ekesa, Bioversity International, Uganda: b.ekesa@cgiar.org
A Bioversity International project funded by HarvestPlus under the grand challenge program and the CGIAR research programmes (CRPs), Agriculture for

Nutrition and Health (A4NH) and Roots Tubers and Bananas (RTB), working to enhance the availability and access to banana-based foods that are rich in
pro-vitamin A carotenoids and to promote production practices that are accessible and attractive to small-scale farmers and their communities.

The Alliance of Bioversity International and CIAT, are part of Bioversity International
the CGIAR system. CGIAR is a global research partnership Via dei Tre Denari, 472/a

%LJ? for a food-secure future. www.cgiar.org 00054 Maccarese (Fiumicino), Italy

Bioversity International is registered as a 501(c)non-profit Tel. (+39) 06 61181 Fax. (+39) 06 6118402
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PELIPITA | Bananas rich in Pro-Vitamin A Carotenoids

PELIPITA

Classification

Ploidy: 3X

Genome: ABB

Subgroup: Pelipita

Clone set: Pisang Kuri

Type: Cooking

Suspected country of origin: Philippines
ITC code: ITC0472

Status

Pelipita is a cooking banana believed to originate from
the Philippines, rich in pro-Vitamin A carotenoids with
at least 162 pg Retinol Activity Equivalent per 100g
when raw (on fresh weight basis). This is estimated to
meet 41% of the daily recommended intake of Vita-
min A of children under 5 years.

It is being fast-tracked for potential adoption into the
agri-food systems of Eastern Africa. It has been as-
sessed on-station and on-farm in Burundi and Eastern
Democratic Republic of Congo (DRC). On-station
trials are also underway in Tanzania, and Uganda.

Description

*  Pelipita has a tall stature. The underlying pseu-
dostem has a predominantly light green colour
with purple pigmentation (fig 3)

*  The leaf petiole is wide with erect margins that are
winged and clasping the pseudostem. The petiole
base has small brown blotches (fig 4,5)

*  The leaves have an intermediate habit and are dark
green with both sides of the base rounded (fig 6)

*  The male bud is lanceolate with bracts that have
an inner red colour and an outer purple colour. The
bract apex is obtuse and split (fig 7)

*  The flowers have pink compound and free tepals.
The style, filament and anthers are also pink (fig 8)

*  The fingers are straight with pronounced ridges
and a pointed apex. The fruit apex has the base of
the style prominent. The fruit peel is thick and
does not peel easily. The peel of mature unripe
fruit is green in colour (fig 9)

*  The pulp colour of a mature finger (unripe) is light
yellow: RHS 9/3 7505U (fig 10)

Fig 3. Pseudostem

Fig 5. Petiole

Fig 4. Neck

Fig 6. Leaf

Fig 9. Hand
Fig 8. Flower '€ an



PELIPITA | Bananas rich in Pro-Vitamin A Carotenoids

*  Characteristics of Pelipita to the left are based on agronomic data from on-
1303 station trials in Burundi, North and South Kivu in Eastern DRC
_ 1328 *  Values are averages of 8-10 plants evaluated from over 3 cropping cy-
cles in each site: Burundi— 2 sites; South Kivu— 3 sites; and North Kivu-3
sites
_ 82.2
*  Pelipita takes approximately 4.3 months from flowering to maturity
_ 10.3 * A bunch of Pelipita can weigh up to 24 kg
5 . 8 . . .
Numberofbeads Pro-vitamin A carotenoid Content
_ 975 *  Pelipita contains 1,734 ug/100g pro-Vitamin A carotenoids when raw
_ 27 and unripe (on fresh weight basis)
_ 10.8 *  This yields 133 ug to 162 ug Retinol Activity Equivalent per
100g of which can be estimated to meet 33% to 41% of the daily recom-
_ 19.6 mended intake of Vitamin A of children under 5 years (400 RAE pg/day)
and 19% to 23% of the daily recommended intake of Vitamin A of adult
women (700 RAE pg/day)
:i‘ Values are means of three individual samples on fresh weight basis of bunches obtained
: from North Kivu, DRC'. 100g of banana is approximately one finger.

*  The pro-Vitamin A carotenoid content increases as the banana ripens

*  As a plantain (cooking type banana), Pelipita can be boiled, fried, roasted,
‘ or steamed with or without the peel. It can be cooked when unripe or ripe

*  Pelipita was preferred when roasted in Burundi and Eastern DRC with a
mean score of 4, a rating of good using a 5 point hedonic scale

Fig 10. Finger
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rundi and Eastern Democratic Republic of Congo. Fruits, vol72, No 5, pages 261-272
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Banana and Plantain, Montpellier, France; Centre de coopération internationale en recherché agronomique pour le développement, Montpellier, France.
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For more information: Beatrice Ekesa, Bioversity International, Uganda: b.ekesa@cgiar.org
A Bioversity International project funded by HarvestPlus under the grand challenge program and the CGIAR research programmes (CRPs), Agriculture for

Nutrition and Health (A4NH) and Roots Tubers and Bananas (RTB), working to enhance the availability and access to banana-based foods that are rich in
pro-vitamin A carotenoids and to promote production practices that are accessible and attractive to small-scale farmers and their communities.

The Alliance of Bioversity International and CIAT, are part of Bioversity International
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LAI | Bananas rich in Pro-Vitamin A Carotenoids

LA

Classification
Ploidy: 3X
Genome: AAA
Subgroup: Red
Type: Dessert

Suspected country of origin: Thailand
ITC code: ITC0403

Status

Lai is a dessert banana believed to originate from Thai-
land, rich in pro-Vitamin A carotenoids, with at least
48 ug Retinol Activity Equivalent per 100g when raw
(on fresh weight basis). This is estimated to meet 12%
of the daily recommended intake of Vitamin A of
children under 5 years.

It is being fast-tracked for potential adoption into the
agri-food systems of Eastern Africa. It has been as-
sessed on-station and on-farm in Burundi and Eastern
Democratic Republic of Congo (DRC). On-station
trials are also underway in Tanzania, and Uganda.

Description

*  Lai has a tall stature. The underlying pseudostem
has a predominantly re-purple colour (fig 3)

*  The leaf petiole is open with spreading margins
that are winged and undulating with pink coloured
edges. The petiole base has large dark brown
blotches (fig 4,5)

* The leaves have an intermediate habit and are
green with both sides of the base rounded (fig 6)

*  The male bud is ovoid in shape with an inner red-
purple colour and an outer purple-brown colour.
The apex of the bract is pointed (fig 7)

*  The flowers have a yellow compound tepal with a
translucent cream free tepal. The style and fila-
ment are yellow in colour (fig 8)

*  The fingers are slightly curved and slightly ridged.
The fruit apex is blunt tipped without any flower
relicts. The peel of mature unripe fruit is light
green in colour (fig 9)

*  The pulp colour of a mature finger (unripe) is dark
yellow-orange: RHS 9/2 1355U (fig 10)

Fig 6. Leaf

Fig 8. Flower

Fig 5. Petiole

Y}

Fig 7. Male bud
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Fig 9. Hand



LAI | Bananas rich in Pro-Vitamin A Carotenoids

*  Characteristics of Lai to the left are based on agronomic data from on-
137.5 station trials in Burundi, North and South Kivu in Eastern DRC
3300 *  Values are averages of 8-10 plants evaluated from over 3 cropping cycles
_ ) in each site: Burundi— 2 sites; South Kivu-— 3 sites; and North Kivu-3 sites
_ 88.2 *  Lai takes approximately 4.6 months from flowering to maturity
* A bunch of Lai can weigh up to 25kg
_ 9.6
Pro-vitamin A carotenoids Content
_ L7 *  Lai contains 746 ug/100g pro-Vitamin A carotenoids when ripe (on fresh

weight basis)

*  This yields 48 ug Retinol Activity Equivalent per 100g which can be
estimated to meet 12% of the daily recommended intake of Vitamin A of chil-
dren under 5 years (400 RAE pg/day) and 7% of the daily recommended in-
take of Vitamin A of adult women (700 RAE pg/day)

Values are means of three individual samples on fresh weight basis of bunches obtained
from North Kivu, DRC'. 100g of banana is approximately one finger.

*  The pro-Vitamin A carotenoid content increases as the banana ripens

*  Lai is a dessert banana that is mainly consumed when raw and fully ripe

Fig 10. Finger
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Classification
Ploidy: 2X
Genome: AA
Type: Dessert

Suspected country of origin: Papua New Guinea
ITC code: ITC004
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Fig 1. To’o Bunch

Status

To’o is a dessert banana believed to originate from
Thailand, rich in pro-Vitamin A carotenoids with at
least 544 pg Retinol Activity Equivalent per 100g
when raw (on fresh weight basis). This is estimated to
meet >100% of the daily recommended intake of
Vitamin A of children under 5 years.

It is being fast-tracked for potential adoption into the
agri-food systems of Eastern Africa. It has been as-
sessed on-station and on-farm in Burundi and Eastern
Democratic Republic of Congo (DRC). On-station
trials are also underway in Tanzania, and Uganda.

Description

*  To’o has medium-sized plant stature. The underly-
ing pseudostem has a predominantly green-yellow
colour with pink-purple pigmentation (fig 3)

. . . . . Fig 4. Neck Fig 5. Petiole
*  The leaf petiole is open with spreading margins 185 e 8

that are winged and not clasping the pseudostem.
The petiole margin is pink-purple. The petiole
base has sparse brown blotches (fig 4,5)

* The leaves have an erect habit and are medium
green with both sides of the base pointed (fig 6)

* The male bud is intermediate in shape with an
obtuse and split bract apex. The bracts have an
inner orange red while the outer bract is red-purple
in colour (fig 7)

*  The flowers have a cream coloured lobe and com- Fig 6. Leaf
pound tepal. The free tepal is translucent white
and fan shaped. The style and filament are cream
in colour (fig 8)

*  The fingers are long, curved, and slightly ridged.
The fruit apex is lengthily pointed. The peel of
mature unripe fruit is light green in colour (fig 9)

*  The pulp colour of a mature finger (unripe) is yel-
low-orange: RHS : 9/3 7507 U (fig 10)

Fig 9. Hand

Fig 8. Flower



TO’O | Bananas rich in Pro-Vitamin A Carotenoids

Agronomic Performance

*  Characteristics of To’o to the left are based on agronomic data from on-
250.3 station trials in Burundi, and North and South Kivu in Eastern DRC.

111.9

*  Values are averages of 8-10 plants evaluated from over 3 cropping cycles
in each site: Burundi — 2 sites; South Kivu — 3 sites; & North Kivu -3 sites.
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To’o takes approximately 3. 7 months from flowering to maturity
A bunch of To’o can weigh up to 13 kg
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Pro-vitamin A carotenoids Content

*  To’o contains 7,765 ug/100g pro-Vitamin A carotenoids when ripe (on
fresh weight basis)

*  This yields 544 ug Retinol Activity Equivalent (RAE) per 100g
which can be estimated to meet 136% of the daily recommended intake of
Vitamin A of children under 5 years (400 RAE pg/day) and 777% of the
daily recommended intake of Vitamin A of adult women (700 RAE

pg/day)

Values are means of three individual samples on fresh weight basis of bunches obtained
from North Kivu, DRC'. 100g of banana is approximately one finger.
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*  The pro-Vitamin A carotenoid content increases as the banana ripens

*  To’0 is a dessert banana that is mainly consumed when raw and fully ripe

Fig 10. Finger
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