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Outline:
 Background information

 Achievements in the African Yam Project

 Rapid field-lab tools for quality assay at early breeding stages -

Characterized yam genotypes for biophysical traits: dry matter, protein, starch

Develop SOP for water absorption

Develop SOP for instrumental extrusion test for boiled yam

Develop SOP for sensory characterization of boiled and pounded yam 

Develop NIRS regression model as high throughput techniques

 Instrumental and sensory texture profile of boiled and pounded yam

 Yam pectin effects on texture of boiled and pounded yam 

 Future perspective – Hyperspectral Imaging 

 Conclusion 
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Background

 The textural quality of yam is very important

because it is one of the factors that influence

acceptability by consumers and processors

(Otegbayo et. al., 2021)
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BOILED YAM 
IITA
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Achievements :
Characterized multilocation trials for biophysical traits ( Dry matter, protein, starch, color, etc.)

 16 clones of fresh yam samples

o D.rotundata and D.alata

 Three locations  

o Abuja

o Ibadan 

o Ubiaja

 Sample presentations 

o Fresh blended 

o Dried flour

o Intact tuber 

 Quality Traits 

o Dry matter

o Starch content 

o Protein

TDr 0900135

TDr 0900295

TDr 1000021

TDr 1100055

TDr 1100128

TDr 1100180

TDr 1400158

TDr 1400359

TDr 1400537

TDr 1400766

TDr 1401161

TDr 1401220

TDr 1401419

TDr 1401593

TDr 8902665

TDr Meccakusa  - landrace

 Over 5000 NIRS spectra 

database for African yam 

germplasm in IITA (fresh, flour, 

and intact tubers)

 Standard Operating Procedures
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Rapid field-lab tools for quality 

traits assay at early breeding 

stages – NIRS, Kitchen tests 

(Water Absorption)
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Develop SOP for water absorption measurements in boiled yam
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Assessment of biochemical, cooking, sensory and textural properties of the

boiled food product of white yam (D. rotundata) genotypes grown at different

locations.

Emmanuel Oladeji Alamu1,2, Michael Adesokan2, Wasiu Awoyale2, Oyedele 

Hakeem2, Según Fawole 2, Asrat Amele3, Busie Maziya-Dixon2†
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Application of NIRS (High throughput Technique) as a field–lab 
phenotyping tools 

• Developed various 
Protocols for the 
application of High 
throughput methods 
(NIRS)

• Developed NIRS 
Calibration models for 
various traits in fresh 
and  yam flour



www.iita.org | www.cgiar.orgIITA is a member of the CGIAR System Organization.

R² = 0.83

15

20

25

30

35

40

15 20 25 30 35 40
S

ta
rc

h
 P

re
d

ic
te

d
 (

%
)

Starch Lab (%)

(c)           Starch Predicted vs Starch Lab

Prediction 
Performance of 
the Developed 
NIRS Calibration 
Models 
(Blended )

R² = 0.95

20

25

30

35

40

45

50

20 25 30 35 40 45 50

D
M

 %
  
(P

re
d

ic
te

d
)

DM % ( Lab)

(a)         DM Predicted Vs DM Lab



www.iita.org | www.cgiar.orgIITA is a member of the CGIAR System Organization.

Quantitative 
Descriptive Analysis 
(QDA)- Boiled yam
 16 trained sensory panellists

 0-10 points scoring scale 

 Attributes: hardness | ease of 
chewing| |stickiness to the hand | 

 Data cleaning and testing of 

panelist performance: 
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Instrumental Extrusion 

Analysis 

Source N DF Sum of 

Squares

F Ratio Prob > F

variety 15 15 104881828 7.1516 <.0001*

replicate 1 1 9721822.67 0.9944 0.3262

variety*repli

cate

15 15 89294692.6 0.6089 0.8458

Hardness (By variety)

One-way Analysis of Variance
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Data Exploration for Boiled 

Yam Extrusion

RTBFoods_E 6.3_SOP
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Pearson Correlation of QDA and Extrusion Texture 

Analysis for boiled yam  

I-Hardness Extrusion Work S-hardness Stickiness Ease of chew

I-Hardness

Extrusion Work 0.93

S-hardness 0.71** 0.63

Stickiness -0.50 ns -0.50 -0.42

Ease of chew 0.52 0.55 0.59 -0.15 1

• Further work to improve the correlation 

between the Sensory and instrumental 

measurements 
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YAM PECTIN AND 
EFFECTS ON 

TEXTURE OF BOILED 
AND POUNDED YAM

Liticia et al., 2020 
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Yam Pectin and Textural Characteristics
 Pectin consists of a chain of galacturonic acid units linked by α-(1,4) glycosidic bonds.

 The study aimed to investigate how the texture of boiled and pounded yam is affected by pectin 

and its degree of esterification.

Methods: 

 Cell Wall Extraction

 Degree of Esterification

 Texture Profile Analysis of yam and 

pounded yam 

 Genetic Materials:

Seven (7) newly developed yam varieties, (3 D. rotundata and 4 D. alata) 

were obtained from the Crops Research Institute (CRI), Fumesua, Ghana. 
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Preliminary Results of Yam Pectin and Textural Characteristics

Key research findings:  

 High methoxy pectin (DE >50)  Low methoxy pectin (DE<50)

 The degree of esterification in this study 

ranges from 22.5% to 51%

Low 

methoxy

 Positive correlations 

existed between the 

textural parameters 

and pectin content as 

well as the DE but were 

not significant (p > 05)
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Correlation of pectin and DE with the textural parameters of 
boiled and pounded yam

Pectin DE

Textural attribute Correlation 

coefficient 

p-values Correlation 

coefficient

p-values

Boiled yam

Hardness -0.263 0.435 0.287 0.392

Fractuability -0.145 0.670 0.332 0.318

Cohesiveness -0.139 0.683 0.416 0.203

Chewiness -0.137 0.689 0.387 0.240

Gumminess -0.208 0.539 0.283 0.399

Pounded yam

Firmness 0.204 0.547 0.217 0.521

Consistency -0.27 0.938 -0.029 0.933
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Loading plot of chemical and 

functional properties
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Future: Hyperspectral Imaging

 We hope to explore NIR-HSI which combines 

spectroscopy with imaging to characterize physical 

and biochemical traits in RTBs

Karimah’s visit to IITA 

y=640
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POUNDED YAM 
BOWEN
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Otegbayo et al., 2021; 

RTBfoods report, 2022
Key intrinsic qualities  in yam  that can indicate the textural quality and 

colour of pounded yam to be passed to breeders 

MTTP method to determine the key 
preferred traits (color & textural quality)

Food quality profile and key quality traits preferences by 
consumers has been identified as color and textural quality  Gender mapping and 

consumer testing

Key findings on pounded yam in RTBfoods project

Established Correlations between Instrumental 

and Sensory textural quality measurement
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Development of Standard operating procedures (SOP) 

Developed SOP for 
Starch and Sugar 
analysis by acid 

hydrolysis

Developed SOP for 
Preparation and 

Sensory  descriptive 
analysis of  Pounded 

yam

Developed SOP for 
Instrumental 

measurement of 
Textural quality in 

Pounded yam 
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Key findings on pounded yam in RTBfoods project

• Through Texture Profile Analysis (TPA) we have been able to:

• Establish promising correlation between sensory hardness, mouldability and 
adhesiveness and instrumental hardness, cohesiveness and adhesiveness

• Discriminate between textural quality  of Pounded yam from yam genotypes

• Develop a TPA  profile for pounded yam with preferred and non-preferred 
textural quality

• Hence TPA can be a MTTP to characterize textural quality  of 
Pounded yam in place of sensory descriptive analysis
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Instrumental texture parameters

Se
n

so
ry

 p
ar

am
et

er
s

D. alata Stickiness Cohesiveness Stiffness/hardness Springiness Stringiness Resilience

Adhesiveness 0.76 -0.11 -0.68 -0.14 -0.14 0.27

Mouldability/ 

Cohesiveness

0.00 0.60 0.01 -0.13 0.12 -0.13

Hardness/ softness -0.78 0.09 0.63 0.25 0.25 0.30

Stretchability -0.03 0.70 0.09 -0.92 0.51 0.70

Se
n

so
ry

 p
ar

am
et

er
s

D. rotundata Stickiness Cohesiveness Stiffness/hardness Springiness Stringiness Resilience

Adhesiveness -0.11 0.29 -0.54 -0.67 -0.67 -0.36

Mouldability/ 

Cohesiveness

-0.25 0.81 0.12 -0.006 -0.06 -0.29

Hardness/ softness 0.11 -0.45 0.64 0.58 0.58 0.44

Stretchability -0.42 0.92 -0.35 -0.36 -0.35 -0.66

Correlation between Instrumental texture parameters and Descriptive sensory evaluation parameters for  Pounded 

yam made D. rotundata and D.alata varieties

• Correlation between ITP and STP established hence, TPA can be used to measure – hardness, 
cohesiveness and adhesiveness in pounded yam in place  of sensory panelist as a MTTP method
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TPA curve of pounded yam with poor textural quality TPA curve of pounded yam with good textural quality 

Typical instrumental texture profile of pounded yam 

from D. rotundata (TDr IGN)
Typical instrumental texture profile  graphs of pounded yam from 

D. alata (TDa1100316)
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TPA of pounded yam from D. alata with poor textural quality     TPA curve of pounded yam from D. alata with good textural quality

TPA curve of pounded yam from D. rotundata with good 

textural quality TPA of pounded yam from D.rotundata with poor textural quality
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Hierarchical clusters of  textural quality of Pounded 

yam   made from 13 genotypes of yam
PCA of 13 genotypes of yam for pounded yam 

texture
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POUNDED 
YAM NRCRI
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Consumer Acceptability- Traits (Pounded Yam) Study location, Sampling, Hedonic 

Scaling, PCA, ANOVA ( N=100) – Location-Umudike and Ubakala
 Results show significant 

variations in the level of 

acceptability among the 5 

Yam varieties

 TDA/1400301 compared 

favorably with  

TDR/1400158 for all  the 

traits

 The least preferred was 

TDA/110374

Variety Pounded yam

TDA/1400301 5.34a

TDR/1400158 8.10b

TDA/110374 6.94ab

TDR/89/02665 7.82b

TDR/1401220 7.91b

 There were significant differences in overall acceptability of the 5 

yam varieties 

 TDR/1400158 ranked highest in overall acceptability, followed by 

TDR98/89/02665 and TDR/140122 (which were not significantly 

different)

 The least liked was TDA/1400301

 This indicates significant variations in the level of acceptability 

among the varieties
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Overall liking
colour

Softness

Smoothness

Stretchability

Stickiness

Lumbs

Sticky

Mouldability

Good aroma

No lumbs

Hard

Easy to pound

Bad odour

Not sticky

No spot

Smooth

Heavy weight
Stretchy

soft

Starchy

Attractive

Too soft
Not Stretchy

Sweet taste Easy to cut

White

Brown

Moderately soft

Milk/Cream

Yellow

Dar/Dull

Easy to swallow

TDR/1400158

TDR89/02665

TDA/14000301

TDR/1401220
TDA/110374
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F1 (68.11 %)

Biplot (axes F1 and F2: 87.85 %)

Active variables Active observations

Mapping of the sensory 

characteristics and the 

overall liking of the product 

samples (Pounded yam)

The PCA shows the clustering of Positive traits around the TDr varieties and 
the negative traits around TDAs.
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CAPACITY BUILDING

• 2 students have successfully completed their  Post-graduate degree 
programs in IITA on the African Yam project

 Liticia Efa-Manu ( Ghana) ( Ph.D

 Helen Ufondu ( Nigeria)  ( Ph.D) 

• 1 M.Sc Student in Bowen University on RTBfoods proect

• Ayomide Alamu
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CONCLUSION

 Quality has been identified in most breeding programs as the driver for variety adoption by farmers, market 

demand identification and consumer product acceptability

 RTBfoods project has done well in the past five years to identify the Key Priority Traits (KPT) for Yam, in which 

Color and Texture ranked high

 Food scientists have established the Proof of Concepts for these traits and developed SOPs for their 

determination, including the HTTP (Credits to RTBfoods project) which breeders are now using

 The outlook for the future is the perfection of the prediction tools and the integration of these traits into breeding 

selection metrics

 Validation  of HTTP for assessing quality traits in Pounded yam
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• All yam genotypes used by Institutes were supplied by Breeders 
from AfricaYam

• Dr. Amele Asrat (IITA)

• Dr. Jude Obidiegwu (NRCRI) 
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Thank you 


