














































































































TABLE 6b 

BULK TIME 
PRODUCTS 0 1 5 10 15 30 60 

Lcm3 fUNS. 

Roasted : Roasted : Cowpea flour 
Con( 10 Groundnut ( Steamed) 17.0 42.0 44..0 4.5.0 46.0 4..0 46.0 46.0 

minutes) 
-

Roasted : Roasted : Cowpea flour -con( 10 Groundnut ( Steame4) 17.0 40.0 42.0 44.0 44..5 44..5 44..5 

Roasted : Roasted: Cowpea flour 
Con( 15 Groundnut 

- minutes} 
( Steamed) 17.0 36.0 38.0 38.5 4v.0 41.0 41.0 41.0 

Sporuted : Cowpea flour 16.0 45.0 47.0 41.5 48.0 48.9 48.0 48.0 
Corn ( Steamed) 

Sprouted : Steamed : Cowpea flour 12.5 35.0 37.0 38.5 39 39.5 39.5 39.5 
Corn Groundnut ( Stodllled) --Routed: Roasted: Roasted 
ittIt\lgs) Groundnut Cowpea 14."0 32.0 34.0 35.0 35.0 36.0 36.0 36.0 

Corn dOU8h : Sprouted : 
-'-fermented) Com ( e2mid) 13.0 37.0 39.0 40.5 41.0 41.5 41.5 41.5 

Corn dough: St._eel : Cowpea 
flour 16.5 43.0 45.0 

(feJ'lD8Dted) Groundnut ( steamed) 
44..0 43.0 43.0 43.0 43.0 

, -

-
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cor n, c ONpe a f 1.OUr and steamed gr oundnut . This difference is Clue to ground­

nut wh i ch h as high fat . Fp..ts and surf8ctants are knONn to s1. OW down the 

uptake of water by st arches . Fats and fatty ac i ds are knONn to aff ect 

g el atini zat i on of starch . Heckman 1971 (cited by Deshpande 19152) r eported 

th at slOW r ate of water penetration into starch grRI1ulo. may b e due to 

the f ormation of a fatty layer around the starch granule le ading to the 

form at ion of 8lI1.Ylo se-f atty acid complex which is ins01.Ub1.e and restrict 

swe1.1.ing of s tarch by stabi1.izing the granuLe structure. This may account 

fo r t he l ow swe1.1. ing of' sprouted corn, st e amed cO/fpea RI1d ste-amed groundnut . 

The swe1.1.ing of' the blend cont aining roasted corn, ro 8sted groundnut 

and r Oast ed cowpea i s lower than th"t of roasted cOrn at 1 C minutes , roasted 

g r oundnut and steamed co~pea. Here the cowpea is roasted. The roasting of 

t he CONpe a m&]' have result ed in decrease swe1.1.ing of this bl e-nd. The cONep 

cowp e a starch might have 1.0st its glandUlar structure than the rf.fl'/ starch 

in s t eRllled CONpea. Increase imbibition of water by the stC1I'ch granules 

may ac c ount f Or th e i ncrease swe1.1.ing at 7uoe than ;eoG for this b1.end. 

The high heat treatment by using drum dryer maY further account fOr the 

le ss swelling of t h e bl end . 

It is int er est ing that the s~e1.1.ing of the bl end cont aining corn 

do~gh (fermented), c ONpea flour and steRilled groundnut has it swel1.ing at 

;eoG higher than at 7uoC. :- Th ~ mj,crobial action. on starch. during , fermentat i on 

rosillts in formation of cert ai n cOUlVounds as carboxylic acids . Ther e is 

also lC1>Vering of'1JH uSl al1.y belO.v 4. U f or j:J n ours fermentation. These 

can expose the starch granules and t hey Can readUy bc- affect ed by heat . 

Ueshpande (19t12) Jt.oported that at high temper "tures , st "r ch lO ses its 

&J..anduJ.ar.structure rC'sU.iting in lessened s\ e1.1.ing cRP acity . This may 



prObab.Ly account for the slow swe.L.Li.ng capacity of cOrn dough, steamed 

. cowpea and steamed groundnut b.Lend at 7UoC than at 29°e. At 29°e the 

mOdification by the drum dryer might have favoured the water imbibition 

capacity of the starch. Further modification of the starch by heat treat­

ment at 7uoe resuJ.ts in the .LOsS of gJ.andu.Lar structure of the starch. 

This is significant becuase when we take a C.Lose J.oOk at the sweJ..Ling 

curve at 7u oe, it increases initia.L.Ly and started decreasing. The decreacing 

swe.L.Ling time is When the starch lOst its glanduJ.ar structure. 

G-enerRl.Ly, the blend containing corn dough, steamed cowpea and strea 

steamed groundnut has the highest swelling CapRCity. This can be due to 

the faVOurab.Le mOdific ation of the starch granuJ.es during the drum drying. 

The 10#est sweJ.J.ing Was ~bserved in b.Lend containing roasted corn roasted 

groLlndnut and roasted cO#pea. 

P ASTINlX PROPEttTHS OF BLt:NDS 

The result is given in TaOJ.e 7. 

The data On alllYlograph ::bows considerable increase in viscocity during 

cooJ.ing. It shO#s that the starch granules have ability to associate when 

c()oJ.ed • 

.3J.ends com aining ro asted corn, roast ed groundnut and cowpea f .Lour 

(steAmed) shO# consideraOJ.e decrease in initial pasting temperature with 

incre8sing temperature. This is due to deJ.f\Y in beginning of stle.L.Ling due 

to changes cfUsed by tlr roasting. There is restricted swe.L.l.ing charac­

teristic of roaating cOrn for along time (cited by J.,mpadu, 19!:l9). The 

res+-ricted SWPl..l.ing may in turn decrease the case of COoking. 

Une of the indices of amyJ.ogrRPh is thf ma<:imum pe8k viscosity. The 
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highest peak viscosity Was recorded with the olend cont aining roasted corn 

at 10 minutes. Increasing the roasting time to 15 minutes decreased the 

viscosity by 50 nrabender units. Further increase in rOasting time to 

25 minutes decreased the peak viscosity by 7u 13rFlbender unit s. 

The peak viscosity is an important characteristic of any starch or 

flour and is concentration dependent. Tne viscosity at a particulFr con­

centration re~ects the ability of the ste;rch granule to swell freely 

before physical breakdcmn. Ilhen the starch sOlution is cOO.Led, the viscosity 

mowed a consideraole increase indicating a tendency tONard association 

of starch mOlcules. 

The blend cont aining roasted corn (10 minutesj roasted groundnut and 

rOasted cowpea had the highest intial paste viSCOsity of 93 0 C. Like the 

other blends, it s viscosity increased moderately through out the COOking 

period. This blend is identiCal to the blend containing rOaste·d corn (1G 

minutes) roasted -grguhdnut and cowpea flour steamed excppt th at the cowpea 

is rOasted. This olend has a lower peak viSCOsity than the rOasted cOrn 

(10 minutes) ro asted groundnut and stC'amed cONpea flour. The decrease in 

peHk viscosity may be due to rpstricted swelling of roasted cowpea. 

The paste viscosity of the blend cont aining corn dough, steamed 

groundnut and cowpea flour showed initial pasting temperature of 85°C. 

Its viscosity increased considerably throughout the period indicating the 

stRbility of the starch in the blend. 

The blends containing sprouted cOrn shONed no viscosity rise Or increase. 

This is probably due to the action of' x- and B-RJJtflases in the corn malt. 

The zero visCOsity Observed may therefore be duo to the action of 



PASTING PROPERTIES OF BLENDS 

AMYLOGRAPH SENSITIVITY CATRIDG-E = 500cmg 

composition of slurry = 12fo 

TABLE 7 

-
PASTE 

0 
95°C 

50
0

C 
50

0
C 

BLENDS TEMP. °c PEAK 95 C HOLD HOLD 

Roasted Corn: Roasted: Cowpea 
Flour 78 220 50 100 150 220 

( 10 minutes) Groundnut (Steamed) 

Roasted Corn: Roasted: Cowpea 
flour 82 170 30 90 160 170 

( 15 minutes) Groundnut (Steamed) 

Roasted Corn : Roasted: Cowpea 
flour 92 150 0 30 10 ·150 

(25 minutes) Groundnut (Steamed) 

Sprouted: Cowpea 
0 0 0 0 0 0 

Corn flour 
Sprouted: Steamed : H~gFa 

Corn Groundnut (Steamed) 
0 0 0 0 0 0 

Corn dough: Sprouted: H~gfa 0 0 0 0 0 0 
(Fermented) Corn ( Steamed) 
Corn dough: Steamed: r~gfa 85 70 0 10 30 I 70 
{Fennen!ed} : Groundnut { Steamed) 
Roasted Corn : Roasted: Roasted 

93 140 0 20 40 140 
(10 minutes) Groundnut Cowpea 
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thege en~mes which hydro.Lyse the starch during cooking to dextrin and 

sugar resulting in legg swe.L.Ling. In view of this, if a product which 

thickens upon cooking is dE/gired, one wU.L need to use a minimum of 1;;ro 

slurry composition. The energy density is therefore increased as a resu.Lt 

of reduction in bulk density. 

Through the action of x- and B-amy.Lases, the starch in sprouted corn 

was broken dONn to ma.Ltose, dextrin and other o.Ligosoccharides. Through 

their superior water binding capacity sugars preferenticu.i.Y tie up H2u 

mO.Lecu.Les and withhoJlld them from st arch. Presence of' sug ar therefore 

inhibit binding of' water by stE\I'ch hence prevent ge.Latinization (Meyer 19/4;. 

4-:4- SUMM.t.RY OF' R1iSULTS ON SENSOKY EVJ,LU.t.TIUN ~ 

Tab .Le tj: ffiUVA SUMMARY T AOLE ~uR T .t..3T ~ 

Source of 
df ss ms F-value F-t ab. 

Variation 

Panelists 9 42.75 4.75 1.096 2.10 

Treatments 2 1~04-75 7. '24- 2.59 3. /5 

ErrOr 68 19u.7tJ 2. 1:3 

Total 79 '24-tJ 

F-t8bulated v81ue at 57, lev( lot' significance 
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CO.u.>UR 

TaDJ.e 9: ANU V F. SU MMJIR Y T ABLl!; FUR ()JwUR 

SOurce Of Varia-
df f -value 

tion 
ss ms 

Panelists 9 15.7625 1.7514 u.ooou 

Treatments 2 13· 3375 b. boo7 2.5435 

Error 68 170.20/5 2.b 219 

Total 79 207.;J3 15 

FLAVOUR 

T aPJ.e 10: ANuV" SUMMAH.YTABLE FOR FLAVOUR 

Source of df ss ms F- value 
Variation 

Panelists 9 21 .11 25 2.34-58 U. 139u 

Treatments 2 4.5375 2. 'dJ'd7 U./1'+7 

Error 68 215. 'd3/5 3·1741 

Tot al 79 ~1.4875 

CONSISTENCY 

Table 11: ANuYF. SUMM.AI{Y TtBLE FOR COI'ISIST J<;j~CY 

SOurce of 
Variation 

Panelists 

Treatments 

Error 

Total 

df 

9 

2 

b8 

79 

ss illS 

.3t> . 8025 3.9'047 

25.U375 12.51o( 

189.5875 2. 7'd'du 

25u.48/'J 

F-tabulated value of 5Jc ievo ... 01" significance. 

F- va.LUe 

1.4292 

4.4902 

F-t an. 

2.10 

3.75 

F-tan 

2.10 

5.75 

F~ao 

2.1 U 

3.75 
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lTIDERAL AGGEPI' ,AIHLITY 

Taole 12: mOVA SUMMARY TABEL FOR GENERAL AGGKPI'i\BILITY 

Source of df ss 
Yariat ion 

ms F-vaLue F-tab 

Pane.Lists 9 50.7 5.b333 2.13U 2.10 

Treatments 2 11.4-25 5. 71 ~5 2.1oU1 3.75 

Error b8 179.825 2. b4-4-5 

Tot ru. 79 241.95 

F-tanulated value of 510 1. eve1. of significance 

Refer to rCfN dat a on appendix 2 to 6. 

4- : 't I I DISCUSSIUN Ul~ S~~su.H.Y EV.hWATIUI~ 

.AAUYA summary for taste is given on table 8. The F-value taoUJ.ated 

is higher than the caloulated value wh ich sh<.rvvs that there is nO difference 

in the pa,ne.iists accept anility Of' the pro duct. The F-v<uues for treat-

ment <usO shOo\' od th at there is nu signific ant difference in the treatment 

given to the products to affect the taste. This is expected. since al..L 

the prodUcts were swwetened with sugar before presented to the pane.li.ists • 

.AJ..l the products were fai.r.Ly accepted and the product cont ain-ing sprouted 

corn, steamed cowpea and steamed groundnut Was best accepted. 

GvliJUR 

Rr su1.t s pr osented on Tabl.e 9 . 

(,;Ol.uur b an index in acceptance Ot- products. SOme of our VTcaning 



foods have different cO.lOurs. For ex<Ullp.le 'tomoru;lu' is brown in c01.our 

whUe I koko ' Or I akasa' is wn ite in appearance. Hence it is signific ant 

that the pane1.ists did not show any differ ence since they all exposed 

CO.luurs of the products. Treatments given to the products also did not 

show any variat iOll in c01.uur accept abi1.ity. Sprouted corn, cOrn dough 

(fermented), ste<Ulled cowpea flOUr product Was high.ly accepted in terms 

of' co .lOur. 

FLAVOUR 

The re5.1.1.ts are in Table 9. The llNOVA sum:nary shONs that, there is 

no variation in neither pane.l ists nor treatments given to the pl!Oducts 

in terms 01' f1.avour. This can be exp1.ained that, the pantl1.ists conrulID 

fermented, ma.l.ted and roasting foods. Tho rOasted fouds consumed arc 

roasted groundnut and maize hence they are used to the f1. avour. Fermented 

foods consumed included Kenkey, I kOko l , Fante Kenkoy etc. Therefore the 

consumers are used to the flavour of these treatmen~s §jiven to the pro­

dUcts. This is alsO in .line with the aim of the project i. e. to deve1.op 

product not quite diffe~'ent from what is 1.Oc a.l1.y consumed. In terms of 

flavour the rOasted corn (25 minutes), rOasted groundnut, steamed cowpea 

f .lOUr Was high1.y accepted. The accept 8bH ity can be due to changtls 

occuring to deve.lOp 1.f1.avour. 

CONSIST!l'<CY 

The ANuVA rummary on consistency is given on 'i'able 10. 

The anal,ysis shOSs thft there is sign'i..ficant difference in the treatment 

given to the pruducts. The panolists did not sho.v any significant difference 

at 5pb level. hen least signif1.cancc difference tests ( .LSD) was 
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conducted, it shoNed th at the di1'ference between sprouted corn and 

rOasted was not significant. Also the difference between fermented cOrn 

dough and roasted corn Was not significant at all. to affect consistency. 

However, the difference between sprout ed corn and fermented cOrn dough 

was found to be significant . This difference is expected because the 

microorganisms acting on corn dough make the nutrients more available 

and the starch when cooked, gelLed. The sprouted cOrn had x- and B- arqyloses 

acting on the starch to lOIN mOlecul.ar weight compounds e.g. maltose, 

dextrin etc. These compounds do not absorp much water hence reduce bulk. 

The fermented dough however absorbs a lot of water. Hence the consistency 

Was not expected to be the same. This is in line with the cCIllilent one 

01' the panelists made that "some 01' the products are too watery hence 

made them unattr active". This Sh(}dS that the consistencies were not the 

same for all products th uugh the same anount of water Was added to them. 

Fermented cOrn dOUgh, steamed covvpe a and steamed groundnut product Was 

howe ver the mOst accepted product in terms 01' consistency. 

G ENliRAL ACCl!Pl' JJHLITY 

The ANUVA summary is presented on Table 11. Itt shOWs that all the 

products were accepted by the panelists . The panelists did not show any 

signi.f"icant difference in general acceptabUity of the products . The 

treatlllBlnt given to the prOducts also did not affoct the overall acceptability 

of the products to any approciao.le extent . The highly accept ability of 

these products will. make them gOOd wean ing foods. But it IIlUst be stated 

here that, all the potential consumers were representod during the sensory 

8yaluation. Most 01' them RI"C not potential cunsumers 01' ]I: weaning foods 
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Therefore the high.ly acceptabi.1ity of these products shown by the pane.lists 

does not guarantee the product to be highlY market nble. It is poss ible 

th at the pane.list be.1ong to certain community who .l ike the type of treat­

ments given t o the products. The prOduct containing sprouted corn, 

steamed cowpea, steamed groundut Was the mOst acceptable product . 

CONCillSIUN 

ChemicaJ. and functional properties of the cer(·a1-.legume prOdUcts 

shCM'ed that, prt:treatments of the corn, cONpea and groundnut prior to 

bJ.ending signific antly infJuonce the properties of the prOducts. Processing 

treatments such as roasting, sprouting, fermcntatiun, steaming and drum 

drying greatly determined the mOisture, protein, fat , cCl.1cium and Crude 

fibre contents of the products. The }.iroducts gonera.lJ.y have high protoin 

and fat contont and hence qUaJ.ified to De used as weaning fOOd. The drum 

drying IU' the pre-ge.latinized products makes tho products more convonient 

for ignorant mothers especiaJ..ly illiterate mothers and thoso whu are alVl' ClYs 

occupied with their daily business and don't have timo to COOk for their 

i{}i' ants . These products can bo used to alJ.oviate SOr.lf) of the protein­

energy mutr itiun pro oJ.ems facing some communities. 

Tho moisture content or the oJ.cnds Was generalJ.y 10.'/ due to the use 

of drum drier. This indicates that the 'prOducts have gOOd storage stnbUity 

When packaged properly . lOwor moisture Was observed in pruduct c unt aining 

fermented corn dough. Increasing rOasting time decrease moisture content 

of the products. 5 sprOuted corn pro ducts s.~o.ved higher moisturv coutent . 

at('r obserVEltion as found to be higher at 7UoC than at 2,1°C except 

prOduct containi.ng forment cd corn dough. The Obser ved decrease in water 
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absorption of the cOrn dough product at 7uoC Was due to damage of the 

starch granules due to the high heat treCltment of the" drum drier. 

This product therefore can be best used with cOl.d water. The water absorp­

tion of the roasted b.lends decreased with increasing rOasting time. 

Swe.L.Ling Of the pro ducts Was higher at 7U
o

C than 2) °c except corn dough 

products. Thh decreased in swe.L.Ling Was due to damage to the starch 

grains. HaNever, the corn dough product showed highest swe.Li ing capacity 

at 2)°C due to favOUr8b.Le changes induced on the starch granules. The 

swell.ing of rOasted COrn products decreases with increasing time of roasting. 

The sprouted corn, cowpea f.Lour product show the highest swe.L.Ling at 7u oC. 

In general the products sweLled mo,Jerate.ly. As a weaning food, high 

swel.Ling will. lead to th ick viscosity of products hence .Less wi.l.L be 

consumed at a meal.. 

Cooked paste viscosity characteristics shaHS tr:.at increasing roast ing 

time of corn in the blend maY increase the pasting temperClture and decrease 

peak viscosity. NO viscosity change during COOking Was formed in prodUcts 

containing sprouted corn. This is pOssibly due to amy.Lose Clctivity on 

starch. This shOlvs thClt germinated grains can decrease the bU.1.kiness of 

weaning food. tly adding germinated cerea.i flour to gruel.S or porridges 

prepared from ungerminated f\t suit,ble temperClture, mothers can attain 

liquid and semi-liquid or free flouring consist encies ade'-iuate for feeding 

thQir infants. The energy density ml'\Y p~so increase by such al'l'licCltion. 

Nutrients are a.isO concentrfltcd and rna le availflble whr·n germinated seeds 

are used. 

The calcium content of the products is very 10'1 compared to the 

recolIIID n d daily alJ.C7Rance is ued by FAU/ Hu. The products therefore 
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needs Calcium substitution. Fish with bones can bc uspd to fortify 

the pr oducts to raise their calcium .Leve.L. Also prior to drum drying, 

CU(;u.3 c an be added to increase the calcium cont ent. 

The fibre content of' the products are generaJ.J..y .LOW hence wi.l..L 

not interfere with the absorption of the nutrients. 

l<'rom the sensory evaluation, al.L the products were high.LY accepted 

in terms of cOJ.our, f.Lavuur, taste and gpnera.L.--:: acceptabi.Lity. The 

consistpncy of the products oilly showed vari at ions and this Was expected. 

\ ith the variat ions in consistency the pro duct scan s;:rve differc·nt purpo ses 

as weaning food. 

RECOMMENDATIUNS 

1. The weaning foods pre}lared should be fed to .Laboratory animalS 

to determine the bioJ..ogiCa.L value of' the products. 

2. Nutritional evaluation of' tho products to determine amino acid 

composition and digestibi.Lity since the heat treatment by drum 

drying is high to deplete "ome essential amino acids. Theref'ore 

avai.LabJ.e .Lysine shOuld b(J determined on the prOdUcts • 

.3 . Studies on trypson inhibitor activity in the cowpea and af.Latoxin 

in "the groundnuts befOre processing and after drum drying. 

4- . suplod('mentation of' the }'roducts with high cfllcium product is 

recommended. 
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APPENDIX I 

QUESTIuNNAlRE FOR HEDONIC SCALE 

......... , .....••.••..•....... Date •••••••••••••••• 

li:valuate these food samples for colour, flavour, taste, consistency and 

general acceptability using Hedonic scale on the terms pro vided. Use 

the oodes on the samples for the evaluation. 

Colour Flavour Consis- Taste General 
tenoy Ac c ept ability 

Like extremely. 

Like very moh 

Like moh 

.Like moderately 

Neither 11.1<&9 nor 
dislike 

Dislike mOderately 

Dislike web 

Dislike oxtreme~ 

Comment 8 ••••••••••••••••••••••••••••••••••••••••••••••••• •••••• ••••• 

••.•.•••.•..••••..........•........................•................. 
••••••••..•..........••........•.....•...........•..•....••.......... 
••••.•••..•.•.........•......•..........•...........•................ 
•••••.••••.•..•.•.•.........•......•.........•...•................... 



cu wUR P ANELISTS/S CORE 

St.MP LB 2 3 

.A 

.D 

C 

D 

E 

F 

G 

H 

7 

5 

6 

5 

5 

4. 

9 

5 

5 

6 

4. 

5 

7 

7 

8 

8 

6 

5 

5 

6 

4. 

3 

7 

7 

4-

7 

9 

7 

2 

5 

6 

.5 

9 

53 -

APPENDIX 2 

5 

4. 

6 

9 

6 

5 

8 

5 

4. 

6 

6 

8 

5 

8 

7 

5 

7 

b 

7 

5 

4. 

4. 

5 

b 

3 

8 

7 

8 

4. 

6 

5 

4. 

5 

3 

6 

7 

9 

9 

6 

8 

6 

4. 

7 

5 

4. 

A == ROasted Corn: Roasted Groundnut: Cowpea Fl.our (steamed) 

7 

4. 

6 

5 

5 

6 

8 

5 

11 == ROasted Corn ( 10 minutes): ROasted Groundnut: Cowpea (steamed) 

Tot al 

6u 

59 

59 

52 

53 

52 

66 

62 

C == Roasted Corn (20 minutes): Roastc·d Groundnut: CQrvpea Four (steamed) 

D == !lprouted Corn: Cowpea Fl.uur (steamed) 

E == sprouted Corn: steamed Groundnut: Cowpea Flour ( steamed) 

1<' == ROasted Corn (!> minutes): ROasted Groundnut: ROasted Cowpea 

IT Corn dough (fermented): sprouted Corn: Cowpea F 1. our (steamed) 

H == Corn dough ;:iteamed Groundnut: Cowpea Fl.our (steamed) 



FLAVOUR 

SAMPLE 

2 3 4-

A 8 5 5 3 

Jj b 8 4- 7 

c; 5 7 7 9 

D 7 5 5 8 

E 7 4- 3 b 

Ii' 4- 7 I 4-

G- 8 b b 9 

H b 8 4- 2 

- ?II- -

J..PPENDIX 3 

PANlLISTS/SCURE 

5 b 7 8 

b 7 7 b 

I 8 4- 5 

9 8 b 5 

8 4- 3 4-

b 4- 5 3 

5 4- b 4-

3 5 5 6 

3 5 8 I 

9 1u Total 

4- 9 60 

5 b bO 

9 5 70 

6 7 57 

6 8 52 

5 4- 50 

8 8 b4-

7 6 56 
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.APPENDIX 4-

SJ.,MPLE P ANEl..ISTS/SCORE 

2 3 4- 5 b 7 8 9 10 Total 

A 7 8 6 3 4- 7 8 5 5 8 b1 

b 6 7 4- 7 7 8 3 ) 7 b 58 

C 5 6 7 e 7 9 6 4- 6 4- 63 

D 9 6 5 8 8 b 4- 5 7 9 66 

E 7 8 7 4- 9 6 5 b 9 7 68 

F 4- 5 4- b 9 5 4- 3 8 5 53 

u- 8 b 5 9 b 4- 7 4- 4 7 60 

H b 4- b 2 b 4 7 4- b 6 51 
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bPPENDIX 5 

CONSISTENCY 

SJ..MPLE P ANE.LlSTS/SCURE 

1 2 3 4 5 b 8 9 10 Tot al 

A 9 8 7 6 4 9 6 5 6 8 68 

jj 4 6 4 9 3 8 3 3 5 4 49 

C 5 4 4 8 7 h 5 4 8 5 55 J 

D 7 6 5 6 4 9 3 5 5 6 56 

E 4 5 4 3 3 4 4 6 6 7 46 

F 6 5 5 4 7 5 5 4 8 5 54-

LT 8 7 6 .3 8 6 4 5 9 6 62 

H 6 8 8 9 9 5 6 7 8 5 71 
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Jlf'PENDIX 6 

GENERAl. ACCrPl' Al3ILITY 

SAMPLE P .4 NELl STS/S CORE 

2 3 4- 5 6 7 ti 9 10 Tot al 

A 8 6 3 7 4- 5 b 5 5 9 58 

.ti b 5 3 9 5 ( .3 ~ b 7 55 

c 5 9 4- 7 b 5 5 5 ~ 5 53 

D 9 8 5 3 8 ( 3 5 b 9 63 

E 7 8 b 7 7 7 7 6 9 5 65 ..J 

F 4 7 4- 4· 7 4 4- 4- 8 7 53 

G 8 6 5 2 6 b 4- 4- 8 8 57 

H 0 ~ 0 9 4- 4 8 6 5 5 58 
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