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UNDERSTANDING CAROTENOID LOSSES
IN ORANGE-FLESHED SWEET POTATO
DURING DRYING AND STORAGE
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Research Question: Can dried OFSP provide sufficien  t
provitamin A to tackle vitamin A deficiency?
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Carotenoid loss after drying: 2 varieties (Ejumula & Kakamega) x 2 drying trials

Tent: 9.0% Tunnel: 9.2% Sun: 8.7%

sLosses after drying were low (9%).

There were no differences between solar and sun
dryers.
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Loss after 4 month-storage at room temperature:
~23°C (PE bags)

Cultivar Treatment Loss In storage

(%)

Ejumula Sealed clear PE bag in black PE 67.9
bag

Black PE bag with simple knot 70.9

Sealed clear PE bag 65.2

Kakamega Sealed clear PE bag in black PE 65.7
bag

Black PE bag with simple knot 63.7

Sealed clear PE bag 64.7

sLosses after storage were important (68.2%).

*Clear/black packaging had no effect on losses (ANOV
p<0.05).



Loss after drying: 2 varieties (MGCLO1 & Resisto) x 2 drying trials

Tunnel: 12.7% Sun: 10.7%
Shade: 3.3%

*No difference between solar and sun dryers

«Shade dryer better than tunnel and sun dryers.
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High losses after 4 month-storage at room temperatu re in accordance with
study in Uganda. Mean loss (jute bags): 83.7%






Ejumula (E) Kakamega (K) SPK004/1

SPKO004/1/1 SPKO004/6

Namulongue (N) Luwero (L)
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Initial carotenoid content (ug.g-1)

SPKO004/6/6

Relationship between initial dry matter content (A) or between initial total carotenoid content (dry
basis) (B) and total carotenoid loss in drying for six sweetpotato cultivars obtained from Namulonge
and Luwero. One point represents the average result per sample (12). Each sample was analysed

in triplicate.
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*Varieties with higher initial carotenoid content and

carotenoid after drying.

*Significant relationship between carotenoid content

loss

Initial dry matter content (%)

higher moisture had higher loss of

& loss and dry matter content &



After drying
0
4.9% 4.7% 6.9%
Thin chips MGCLO1 Thick chips MGCLO1 Slices MGCLO01
16.5% 24.6% 11.7%
Thin chips Resisto Thick chipResisto Slices Resisto

Loss after 4 month-storage at room temperature (jut e bags)

thin thick slices
MGCLO1 86.6% 88.2% 89.7%
Resisto 76.8% 79.3% 81.9%

Losses after storage were important. Chipping had a  n effect in drying
(Resisto variety) but not in storage (ANOVA; p<0.05)
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Carotenoid content (ug.g -1) after 4-6 month-storage at room
temperature: Ejumula x duplicate trial

0.5%
0 0 '
o 0.5% 0'.54) 1%Ascorbic 0.5% 1% . Sod.
Storage Deionised o Citric : Un- Ascorbi

(mths)  water Citric cid 1%Salt Acid soaked Sod. caci Meta.
Acid 1%Salt meta. 0.5%

1% Salt . .
Citric acid

*Pre-treated samples <Untreated after 4 months
*No difference between samples after 6 months.

Pre-treatment did not reduce carotenoid loss



2 <

A

Effect of water activity (aw)
Water activity of unstored sweet potato = 0.511 (0.002)
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aw Liquid >1.0 0.995 (0.014) | 0.906 (0.006) | 0.689 (0.005)
7.4 512.5 (4.3) 247.7 (17.9) <5 <5
PH 6 3678.6 (105.6) 1198.9 (70.6) 48.8 (5.1) <5
Effect of storage duration (40°C)
Storage time (days) 0 19 54
o 7.4 380.8 (24.9) <5 <5
6 3817.2 (515.2) 8.9 (4.0) <5

« Peroxidase activity decreased with water activity

» Peroxidase activity decreased with storage time

Enzymes effect on carotenoid degradation unlikely
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0 207 e k=constant degradation (day)
1st order kinetic B Ea = Activation energy (kJ.mol-)
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Experimental data validated model

4.3 % 9.3 %
difference difference
88 days at ambient temperature 125 days at ambient temperature

(recorded) in laboratory (recorded) in Uganda
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Estimated vitamin A activity RE. 108groduct on

a fresh weight basis*

Cultivar Freshly dried chipg  Stored chips (4 month)
Ejumula 1,520 356
Kakamega 616 177
SPK004/1 541 178
SPK004/1/1 443 131
SPK004/6 1,023 294
SPK004/6/6 912 232

* RE= Retinol Equivalents. 1 RE=13 g of all-trans- -carotene (Haskell et al. 2004).
All-trans- -carotene content is estimated to 90%
Recommended daily requirements (RDA) of 2-6 year-ol ds= 400 RE (FAO/WHO 2002).

Chips contain sufficient vitamin A activity after d rying but not after
storage



