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Changes in some Physicochemical Pimoperties of Cassia sieberiana Seeds 
During Roasting 

Wlapade, A.A., Aldnoso, R:and Odu\Jaye, A.O.' 

ABSTRACT 
Om of the uses of Car& ricbcriom seeds is roasting for beverage. Therefore, the thrust of this work was to study 
changes in some physicochemical of Gzr& n'ebniunti seeds duting roasting A 3 x 3 factorial experkend 
de& was employad Roasting ternpexamres were 190,210 and 230°C while roasting times were 10,20 Ad 30 min 
respeaivelp Mie expuimental combiitions wert produced. Proximate composition of unroasted sample, pH, total 
soluble solid, total timatable acidity, acetic acid, weight loss, c a f f .  content, swehg and colour of both unroasted 
and roasted samples were d-.cd using standard methoas ?oxbate composition of v a s t e d  G s i a  ricbmkna 
m percentage as determined were moisture content (9.04 f 0.04), ash (9.3 f 0.03), crude fib;rg (16.21 f 0.09); crude 
protein (19.88 f 0.03), fat (5.31 f 0.05) and carbohydrate (40.26 f 0.33). The, pH, total soiuble's~iid, total tiptabre 
acidity, acetic acid, caffeine content af~d colour of unroasted &sia siebm'irmo seed were 6.25 f 0.7.3.0 + 0.13 PO), 
057 f 0.06 ( d g ) ,  0.12 + 0.00 ("/',11.6 f 1.05 (Yo) and 0.43 abs respectively. Effect of roasting was significant @ c 
0.05) on moisture content, weight loss, caffeine content, swehg and cofour, while a non-bignificant @ > 0.05) effect 
was recorded on pH, total soluble solid, total titcatable acidity and acetic acid. 

-&. COX& n'cbniana, roasting temperature, roasting duration, proximate composition, physical 

~?toperda 

Gsda dw+m is a relatively unknown AGican plant 
species regarded as weed. It  is a member of the 
6mily Caesalpiniaceae poma et al, 2009). It  grows 
like many other weeds until recently when attmtion 
is being shifted to it by re&ers that collect it to 
detamine its usefulness. Guria a'rcSnimm is found 
in most pkts of Nigeria and its indigenous names 
indude among the ~au&,  mag+ by the 
Fuhni and iji by the Yoruba voma d al, 2009). 

Some of the uses of the crop indude cooking of 
l e d  for herb, eatkg of sweet extract from stem 
and roasting of seed for beverage (Mordmore, 
2010). The fruit is without longitudinal septum 
and contains about 10 - 20 seeds. Average length, 
diameter and thickness of the seeds are 4.65, 3.85, 
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and 1.5 mrn respectively. Chimcteristic colours of 
the seed are brown and grey. 

Primary processing of 'Gas& .Jirbmana seeds 
involves cleaning, roasting and milling. Roasting 
is known to influence physical, chemical and 
functional properties of crops (FAO, 2003). This 
unit operation promotes thermal degradation of 
chemical components of food materials Roasting is 
generally accompanied with caramelization of sugar 
polysacharides and Maillard reactions of reducing 
carbohydrates and protein contents of the food 
materials. Roasting generates characteristic flavour 
and colour which consumers require for acceptance 
(Olapade and Akinoso, 2004). Appearance, 
volatile acids, non-volatile acids, oil, protein 
and carbohydrate of crops depends on roasting 
conditions (McGee, 2004). These parameters are 
important to the production of the end product 
Opumum roasong condition is a funcoon of use, 
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p e  of process employed, moisnue content, size 
aud shape, wholesomeness, botanical variety and 
maturity of seeds (Olapade and Akinoso, 2004). 
Some reporred works on Carsio ricbenha seeds 
include .determimion of 'proximate composition' 
(Axnubode and Fetuga, 1983) and det+mination 
of amino add composition (Ainubode and Fetuga, 
1984). Roasting time, the air temperature Led, the 
means of peat conveyance (radiant, conduction, 
or convection), the mean and mte of cooling, all 
have impact on the product value' Quality is one 
of the major famrs determining the uses and 
application of food materials Therefore, the 
thrust of this work was to study changes in some 
physicochemical properties of Garsrir a'cbm'ma 
seeds during roasting. 

Matuials and M&o& 
G d a  rieberiana pods. were harvested from the 
University of Ibadan farm in Ajibode The pods 
were split opFn and the seeds were remwed, air 
dries fix, 3 days, t& winnowed of the impdiek  
and stored in low density polyethylene bag, for 
subsequent use Moisture content, ash, crude fibre, 
aude  pr~rein, fat, and carbohydrate of untreated 
&ma riebenkna were determined using standard 
methods Methodologies adopted were ASABE 
910.1 method for moisture content, (ASABE, 
2008); AOAC 950.49 method for ash, AOAC 
96210 method for fibre, AOAC 954.01 for crude 
protein determination, AOAC 920.39C method for 
fat, (AOAC, 2005); and carbohydrate by calculation 
as reported McClements (2003). 

Treatments 
A 3 x 3 factorial expehental design was employed 
to catry out the study. Roasting temperatures were 
190, 210 and 230% while roasting time were 10, 
20 and 30 m+ Nine experimental combinations 
were produced Fable 1). Roasting of the seed 
was done in an oven. Temperature stability was 
achieved by Akinoso (2006) method. The product's 
initial temperatures were raised to equilibrium 
with roasting temperature. This was achieved by 
wrapping them in polythene bags and placing them 

in oven at desired roasting temperature level. These 
samples were later heated by spreading thinly 
on a heat conductor tray in an oven at a preset 
temperature. Samples of 1 kg each were separately 
heated in the oven af different tempera- axid 
time combinations ~topwat& was used to monitor 
the time. Both untreated and treated samples were 
separately niilled ,to. pass through a 2 mm opening 
screen. Some physicochemical properties of un- 
treated and treated samples were determined as 
'illustrated below. 

Moisture content determination 
Moisture content of the granules was determined 
using ASABE (2008) method. About 2 g of the 
granules was placed in a Peni dish and h a n d  
in an oven at 105°C for 2 h, after which it MS 
removed and cooled in glass jar containing silica gel 
desiccaht for ab;otrl5 rnin. Weight of the Petri dish 
co&ng the coded samples was measured using 
digital weight balance (ED 2201-CW, Sartorioug 
Berlin, ~ e r m k y ) ) .  T);e sample was furrher dried br 
30 min cooled and reweighed. This procedure was 
repeated until a constant weight was o b s d  ?he 
experiment was duplicated for accuracy. Moisture 
content was calculated using equation 1. 

pH determinotiom . 
pH determination was carried out as desaibed'by 
Afoak.wa ctd (2006) using the glass electrode TqA 
pH meter. 

Total soluble solids determination 
About2gofdresa1nplewusinanaed~a00ml 
of boiling water at 100°C for 5 mia After the 
ex-ct has cooled, the per cent soluble solids 
were determined using Bausch and Lomb sugar 
refractometer (AOAC, 2005). 

Total titratable acidity determination 
About l g  of the granules wasextracted with water 
at 50°C. The acidic solution was titrated with 
O.1N NaOH to give end point . colour change. 
Phenolphthalein was user! as the indicator. Volume 
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of + solution used was 25 ml. The titratable Weight loss determination 
acidity was calculited using equation 2 '(AOAC, Weight loss was determined by measuring the 
2005). sample weight before and after roasting. Difference 

in weight was divided bv initial weight: obtained " 0 .  

%IA = (mlof NaOH) (N Of NaoH) (EquiVIknt W*tl... 2 value was re~prded as the weight loss in percentage 
10 x nmple *t 

(ASABE, 2008). 
Acetic acid determination 
About 25 mi of the titrable acidic solution was 
evaporated in a water bath to a small bulk. Equal 
amount of d i s k 4  water was added to the content 
in evaporating basin, md the evaporation was 
repeated. Another 25 ml of distilled meter was 
added to the s m d  bulk left and titrated against 
0.1N NaOH using phenolphthalein indicator. 
The difference bemen the titre got for Titratable 
Acidity and the latter one was recorded as acetic 
acid using 1 mi of 0.1N NaOHbeing equivalent to 
0.006005 g acetic acid (qOAC, 2085). 

Crrffeine determination 
Crude caffeine contents cif thk samples were 
determined by modified method of Mumin et ar! 

~ . F m g r a m ~ ~ w a s p l a d i n % O m l  
b& and subsequcdy 225 ml distilled water was 
added to i t  The mixture was boiled for 10 min and 
blared by using a B& Funnel Ten per k t  
koad ethanoate'solution (25 ml) was added with the 
filtrate, boiied for 5 lhin and atered again. A 500 rnl 
sepatory funnelwapputintoanironringonating 
stand. Pouring the sample solution in the separatory 
funnel a d  adding 30 ml of CHW, the solution was 
shaken &rmly while the stopcock was opened 
toexpelvaporsThelayerswereallaaredtoseparate 
and the lower layer (ahlorofom) was coU& into 
a 100 ml beaker and the separation procedure was 
repeated for the se nd time to collect into the 
beaker. Adydmu Lum sulfate bas added iu 

short period for using a wata bath and 

90% to avoid caff* decomposition. After 24 h, 
white crude caffeine 'was deposited at the bottom 

.and recorded as 

Swelling determination 
Change jn size due to roasting was determined 
using. Archirnede's principle. Both treated and 
untreated samples (50 g) were subnierged in 100 
rnl petroleum ether inside a 250 ml measuring 
cylinder and the volume of the liquid displaced 
which 'is equal to the.volume of submerged beans 
was measured. Percentage swelling was calculated 
using equation 3. 

% SW = initial v o l q e  - final volume 
x 100 . ....2 initil volume 

Colour 
The colour of the sample was determined using 
a spectrophotometer (AOAC, 2005). Mixture of 
sample and n-hexane was prepared in ratio 1 to 9 
mL This mixture was shagen vigornusly, and the 
absorbance was read at 470 MI on WIKON XL 
spectrophotometers (North Star Scientific, L.eeds, 
UQ. 
Statistical analysis 
Three replicates each of the determination roas* 
wek cafri+out Mean valws were recorded as 
obtained data Degzee of iqfiuence of treatment 
on moisture content, acidiq, total soluble 
solids, titratable acidity, acetic acid, dry matter 
loss, caffeine content and 'welling of seed was 
determined by statistical analysis of obtained 'data 
from the expetiments ANOVA and regression 
analysis of the results were &ed out using 
SPSS 13.0 software plckage Rolsting conditions 
are independent variables while the deannined 
propdes  ' are dependent variables Interadon 
between thevadables was examined under linear and 
polynomial to establish appropriate mathematical 
reladonship. Models were developed and the effect 
of the substitution was.considered at 5% level of 
significance. 
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Results a ~ d  Discussion 
Ulemicai properties of unrmsted seed 
PmxLnate composition of unroasted Grrria 
sicbmha as determined wve  moisture content 
(9.04 f 0.04); ash (9.3 + 0.03), crude fibre (16.21 + 
O.O9),.crude protein (19.88 5 0.03), fat (5.31 + 0.05) 
and a r b o h y d k  (40.26 + 0.33)). The values of 
pH, total soluble solid, total titrable aadiw, acetic 
acid, caffeine content and colour of unroasted idld 
roasted Cmiu zieben'ni~a seed are shown in Tabie 1. 
The unroasted sample had values of 6.25 + 0.7,3.0 
i 0.13("0), 0.57 f 0.06 (mdp3, 0.12 + 0.00 e!), 
11.6 f 1.05 ('?/.> and 0.43 abs for pH, total solublt 
solid, total titrable acidity, acetic acid, caffeine 
content and colour respectively as shown in Table 
1- 

Moistwe conterif. , 
Visualillusationof effect of tre+mentonmoism~ 
content is shown in Figure 5 .  Th&e was strong 

negative correlation between moisture content 
and roasting temperature with a high coefficient 
of correlation (R? (Figure 1). The plot shows 
that moisture content of the seed decreased with 
increase in roasting temperature and duration. This 
'might be amibutedio rapid vapo@ationof water at 
high temperatrue to the surroundings. Specific heat 
capacity and thermal conductivity of biomaterial 
depend on its moisture content (Barbosa-Canovas 
et nL, 2006). Therefore, moisture iontent is likely to 
i&uence quantity of heat req+red to mast the seed 
High moisture content, high specific heat c a e t y ,  
high thermal conductivity and lower quantity of 
heat required are for roasting. It is worth noting 
that moisture content is a parameter determining 
storage life of crop; the higher the water activity 
the higher the rate of deterioration 

When MC is moisture contenfT5S is total solable solid.?TA is tod tiatable additv, AA is acetic add WL is wekht - 
loss, CF is &due, SW d n g  and CL is colour. 
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Psr roasting ttmperature. An increase in any solution 
The pH of the tieated seed ranged from 6.48 t e m p t u r e  will came a decrease in its viscosity and 
to 6.03. Mean pH is 6.16 f. 0.18. From F i e  an increase in the mobility of its ions in solution 
% increase in pH was observed with increase in (Zumdahl, 1993). An increase in tempe~tU'rr mav 

y = - 0.0%~ + 4.565 

R2 = 0.75 

2.8 - 
2 6  , I I 

190 210 230 
T e m v  43 

*I: Plot of ioesling temperature against moisture content at ditbnt roasting duration 

also lead to increase in 'the number 'of ions in ~ o t r r l s o l u b i e ~  
~ h r t i o a  due to the dissociation of molecules. As &coded mean d e  solid was 2 f 0.79 "0. 
p)i is a insamre of thehyQogcn ion concentration, Noo-signiricam &kt of heating total soluble 
a change in the temperature of a solution will be solid ans recoded @ > 0.05). Figute 3 shows a 
reflection by a subsequent change in pH (Baron slight reduction in total soluble solid with rise in 
Y ui!, 2019. These reasons account for observed temp~t\moa6theprindpalthermallyrractme 

compoim6 dukg roasting are monosaccharides 

Temperamre "C 

Fig. 2: Plot of roasting temperature against pH a: different rdPting duration 
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and sucrose Hydrolysis of starch in carbohydrate to recorded Decline in total titratable aadity as a 
simple sugar was expected to remarkably influence result of rise in roasting temperature and time 
total soluble solids. Low moisture content of this was noticed (F~gure 4). This observation may be 
seed'might have caused the obtained result. atmbutd to degradation of aEds as a result of 

TO& t i t r ~ b l e  acidity' lugh temperature employed during roasting. 

Topl tiatable acidity ranged from 0.33 to 0.47 
mg/g Mean value of 039 + 0.04 mg/g was 

+lO(mll) 

R2 = 0.75 -W 20 (min) 
2 

-*-30 (min) 

E. 15 Rz = 0.923 
= -0.005~ + 2116 

1 - - 
Rf = 0.75 

0.5 
190 210 230 

Pi. 3: Plot of madug teapperu~rr againat TSS at d i fkmt  roasting duration 

Acetic acid and roasting duration and temperature is p o l p o d  
The acetic acid of treated samples raq$ from 0 in nature ( F i i  5). 
m O.*%. Analysis of vmianc= (ANOVA) of the wipM I-- 

sh6wed no Wcant -= @' 0-05)' From F+ 6,itis obvious thatweightloss increased 
Relationship between acetic add of G s i a  sicbetima 

I 
I I 1 
190 210 230 

Tempencure "C 

Fig. 4: Plot of roasting temperature against l T A  at different roasting duration 
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with increased roasting duration and temperature. ture dependent. Coffee bean roasted at 20S°C 
This may be due to loss of volatile material present experiences r weight loss of approximately 5% 
in the sed, dehydmuon of mois&, pyrolysis and (CRI, 2006). 
destruction af carbohydrates which are tempera- 

- ir 30 (min) 

tan pen^ "C 
Fig. j: Pfot of &* temperature against acetic acid at difbcrcnr masting duration 

L 

W w - e  occurs mtun$ in coffee, tea, cocoa, kola nut and 
(JIemiEaUy, clff- is a m& of the -thine a variety of other phts .  The ~ a f f e h  Content of ] 

.~ffeine a bins *Iste the treated seed varied from 8.6 m 10.9%. Mean j 
is highlp in hot - (CRI, m. -fhe value ivas 10.04 + 0.77 %. Effect of treatment was + 

i 
found to be sign&ant @< 0.05). On average, tea 1 

I 

-+ 10 (min) 

+ 20 (mi") 

-+ 30 (mi") 

Fig 6: Plot of m&kg r cmpc ra~  @st weight loss at difhnt roasting duntion 

leaves contain 3% caffeine by weight. Many facton (A~~,.,, 2011). ~ ~ ~ ~ h i ~ ~ l  illustration of the effect 
determine the caffeine eontent in the dry led, such shows that cdfh content reduced increase in I 
as soil chemistry, a tude,  W e  of tea plant, position roasting tempmmre and duration (Figure 7). 
of the leaf on the tea bush and cultivation practices 
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Swelling 20SDC, which is similar to the observation in this 
From Figure 8, sweliingkeased withboth rpasdng study 
durition and temperature CRI (2006) reported 
that coffee bean size.yas doubled when. 5oasted at 

- . Linear .(30 min) 

Fig 7: Plot of roasting temperamre agsha o9&in at different roasting duration 

Colour 
Colour of the samples ranged from 0.62 to 0.95 e ~ a t i c  browning promoted heating wcGeq 

abs ~ f f ~ ~  of roasting was signifimt on U)loUt 2004). Polynomial model is fit to predict the 

carameljzation and ~~m =dons are non- relationship between roasted Cur& ric- colour 

Tanp=ranKc DC 

Fig. 8: Plot of roasting temperature against swelling at different roasting duration 

and roasting temperature and duration (Figure 9). Conclusion 
Coefficient of determination ,@a) of the model is Cassia sicberianu has potential use ,as beverage. 
high (1.0). Roasting of the seed mod~fied the physicochernical 

properties. 
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