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S 1. ABSTRACT
The pulp of fA'friCah’ focust bean fruit, Parkia 'B'iglc_)bosfa' was used to
produce table wine using brewer’s yeast (Sachromyces Cerevisiae) on must

samples w1th and w1th addikti\’/g's.\ Musfvsarr“lpl‘e A(74% Bijilx‘)’_ contamed 1o

v’additviv‘e" whilg‘.ééfnple B (33% Brix) ahci' 'seimple{" C,.!;é'(j5y.7},Bri'x) "VWer‘e
a1neliolfated zwit‘h:’s‘.iigar and hbney Lfesp’ect‘ikv,f;ely, The pH of the must Sh.;)wed |
a marked,decféase (A 3.8‘0.—3,.‘4:0‘;:13:' ‘3.80-'3.,‘0‘0; C: 3.7453.44) és} well as total ,‘

"suga‘r (A:8.5-7.4; ‘B:14..0—3.3,§Cf~18:'845.7_\% BI’lX) with conédlnitant 'iAn_c"rﬁ’e»ase L

“iﬁ‘ﬁ.tra'tablé a01d1ty (A059—086,B050—059, CO43—050 % t_,a'rtaric‘iaéid) :
with increasViﬁg per1od "(’)f ‘fe‘rymentation. Chemlcal anailysis\‘ of thg}./a‘grevd‘ (10 vv -

~days at O-4°C) Wipeiféhqwed jthat the _alcphél_ cbhtent (%V/V.)"wasﬂ3.5,'y 10'.5,

B, f’and _C respectively. The 'res,‘ufl”tsi " obtained

for saiﬁples A,

vburable with imported wines and is of significance in that

_“el‘oﬁhi_iWan” (J?”ij‘(')r;table' Wi‘ﬁej) pr‘(v)ducedjvjt,hfough -a:n( blndi‘génous’,f j 1Qc'a1‘ |

téchnology by certain Nupe women m Bida emirate bf Niger state Could be .

upgraded to a viable commercial venture. R




soenaas

Title page

Declaration ........

enine

$svasey T easan R R

B . s

Certification ., i

YT LR RO

PPN

Sertasesataeinas

Dedication .............

CERTRIN

Teradeacsdediediieeanss

L R

Aknowledgement......................

&

LA R R P A Vsany

Abstract.......................

D TR TR

eseeenns

LR R W S S

‘Table of content........

CHAPTER ONE

1.0",‘ Introduction . s ,.;;..l

2

Taee sdesas

LI Background of Study ..

1.2 Justification of Study......

1.3 Aim and Objectives of Study.......... .

seee L R Y R P

CHAPTER TWO

R R T T

'2.0.0 Liter’atureRéview............

AR R R R R T,

“revenatiencnas trerserbanieis

2.1.0 Wine....

eossas Steenersaracniaans

2.1.1 ‘Tvaeis of Fruit Wine.............

220 Traditional Method of Production of Fruit Win

2.3.0  Flow Chart Of Wine Production

M P S

2.,4.0 | The African Locust Bean Tree .

7

aesrsvesssisninranseraa

8

2.5.0.  Micro-Organism Involved in Alcollolic F ermentatioh............k..y....y..

2.6.0 Wine Qyulaliyty énd Characteristics 11

sesey

261 pH.....

2.6.1.2 Advaﬁtagesf of Low pH |

L PR TS R LTy

2.6.2 ;Tit;'atable Acidity....

seesres

Ceses e

Pevenseeietatrasan, vesbanae

:2.63  Total Soluble Sugar-.........




CHAPTER THREE

3.0 Equipment and Reagent o Lot 18 :»

3.1 Reagents..

TR

waese

eirsenseetterannss

32 Materials

Sevenisn

Peve

Arreseriseviraseerrrnens

33 ‘Equipment and App‘aratus .

LR T T Y S

sane

tesasesrsiteeeriae

3.4  Experimentation..

: 3.5‘ Characterization of the Developed Wine

see

R I S

" CHAPTER FOUR e SRATIS

Cevesndiae cevsies

4.0 Results and Discussion of Result _ 23 |

4.1 Resultoo : 23

LR T

42 Discussion of Results

tiessseseeen

4.2.1 Fermentation Profile of Must e 26

. CHAPTER FIVE

R R R S

5.0 Conclusion and recommendation ' ' ’ S

&l

5.1 *Conclusion .

L

5.2 Recommendation i - v S ; :

eesiavenns

ciraa Fraveeesiesieasiney

Yireseen

edssnan

References ........



CHAPTER ONE
1.0 INTRODUCTION
Wine refers to product 'madevby alcoholic fer_rnentation of fruit juices,

LI

vhoney etc by drrect conversron of their sugars glucose, fructose and/or_

saccharose through enzyme induced chemlcal alteration process to ethanol,

and carbondioXide. Though wine is generally prOduced from 'carbOhydrates

materials, the nature of such rnate_rials used, and the way they are prOduced

largely determine the characteristics of the wine prodluced.

»The yellow pulp of Africa vlo‘cust ‘bean_s 1s very s'Weet and rich in
.‘carbohydrates It i 1s used by many to sweeten ogi’ tcereal porrrdge) or may
be drunk when dlssolved in water. It is believed to be a useful aid in the'
treatment of stornachache It is used in stews, and itsf fermented seeds are
used to prepare acondirnent rich in protein ,cafled soucribala ”or mustard seed
or dadawa. Some women in Bida emirate councrl of Niger state, Nrgerla use
thls edible pulp to make a tradltlonal alcohohc beverage. The art of its
production‘is restricted to some faniilies (as it is belieyed to be he‘ir"editary)'
and hence its productron is usually ona small scale.

In most part of Nigeria, this yellow pulp is' tre\atedﬂ as waste, as itis
usually: washed into a body of water during processing of locust vb‘e‘an fruit
for dadaWa vfern'lentation. The ;comp.osition of this material has made it
suitable for production of wine.

“1.1 Background of Study:[‘
In prrncrple,wrne "'can be ‘made out of:'eyer’ything even vout: of yvater.
'Most wines however are made from grapes, blackberry, and apples, red

berrres The productron of wine uses a brotechnology known as fermentatron




in which _desirahle microorganism are used in the production of value added

products of commercial rmportance under controlled conditions. The main

microorganism involved in alcoholic fermentation is yeast (saccharomyces

‘o

cerevisiae). The 'process of fermentation is basically the feeding of sugars

and nutrients in solution to yeast, which returns the favour by producing

carbondioxide ‘gas and alcohol. This process goes on until all the sugar is
gone or yeast cannot to‘lerate the allcohvol‘ percentage of the wine beverage.
1.2 Justification of Study
‘Several reasons were responsible ‘for the researeh irrterest‘of utilizing
the fruit pulp of locust bean in wine production.
1. Th‘e middle belt clirrrate of Nigeria favors the groy&th and surrzival of
the fruit pulp Also the troprcal chmate prevalhng in ngerla is 1deal'
for growth and multlphca‘uon of micro organlsms (yeast)
i Tlus nutrltlous yellow frult pulp (Whrch contams 19% reducmg sugar;
9% non- reducmg sugar and 36% of other forrus of carbohydrates—
Oyenuga, 1968) is. under-utlhzable Elsewhere this yellow pulp 1s
'washed 1nto the body of water durmg processmg of locust bean for
dadawa fermentation.

"l;he cheapness of the raw materiai

‘YThi‘s'} s‘tuidy is of ﬁgniﬁcance in tha‘r";elonuwan’ (a 'portable wine)
h1therto produced through an mdrgenous local technology by certain
Nupe women in Blda emirate of nger state could be upgraded to a
| v1ab1e commer01al Venture

‘Commercial scaleproduction‘ of this wine ma}; save Nigeria some

foreign exchange presently expended on wine importation




1.3 Aim and Objéctives | ;

‘The aim of this ;study is to study the feasibility of producing fruit wine

. v

from the yellow pulp of locust beans in the labofétory using controlied

processing methods. ' R , "

The objeCtiVés of this study are the following:

1. Tb prepare different samples of 'yello'v'v pulp must with or without !

additives.

2. To undertake the fermentation of locuSt bean pulp solution using wine o

yeast (saccharomyces. cerevisiae) under prevailing laboratory

. conditions. o :

3. To characterize the products obtained and establish their suitability as

wine.




CHAPTER TWO

2.0 LITERATURE REVIEW
2.1 Wine

Wrne has been produced and utilized unknowingly as. far back as
400years ago by the Pharaoh’s in Egypt as beverage An indication of the
ant1qu1ty of the knowledge of the effect of wine has been traced to Noah
who built for himself a Vmeyard and grew grapes Wthh he fermented intoa’
sort of alcohohc drink (beverage) on which he became drunk W1th
unfortunate result to his respeotabrhty

¥

Hlstorlcally, wine is the product of fermentation of grapes species vitis
V1n1fera The hrgh sugar content of most v.vinifera Varletles at maturrty isa

'major factor for their selection for uSe in most of the world’s wine

productron Their natural sugar content provrdes the necessary material for

‘fermentatlon It is sutﬁcrently to produce;a wine with alcohol content of

| 10% or higher. Wines containing less alcohol are unstable because of their

insensitivity to bacterial spoilage. The :gra‘bes moderate acidity when ripe is

also favourable to wine making.

2.1.1".l‘ypes of fruit wine
Information on studies on the production of fruit "Wine from the pulp |
of African‘ locust bean (Parkia Biglobosa) is rare. , Hovyever, some.
mformatlon is avarlable on related products O]eh produced dry table wine
(koko wrne) from cocoa Jurce pulp by fermentatron usrng bakers yeast (S
|

Cerewsrae) and found it to be acceptable and comparable to other

commercial one (Ojeh, 1981). Also, Steinkraus 'reported the production of a




mexican pulque-wine, from the juivc.e of agave atrivirens the century plant.
Grapes are the most common fruit used as raw material for }alcoholic
fermentation. They are used in distilled liquor to make biandy. Other fruits
can be used to produce wine. When fruits other than grapes are used, the
l name of ’the fruitis included, as in papaya or pineapple wine. Apples ,{and
c’citrus w1th sufficient fermentable sngars are crushed, and the feimentable
juice\s areiéither pressed out for fermentation or the entire mass is fermented.
Tiopical fruits'such as gua\}a, wmango, pineapple, paWpaW, ripe banana, ripe
plantain, tangerine and' cashew fruit,also contain‘fermentable sugars with
levels“ ‘Var_ying»from 10' to 20%. Overripe plantain pulp was}reported to

contain‘_l 6-17% fermentable siigar, with skin containing as much as 30%.

,‘2.2 Traditional Method of Production of Fruit Wine
In the traditional process of producing fruit wine from the yellow pulp
of locust. bean, the pulp is pounded w1th pulverized millet stalks until a

'smooth consistency is obtained. This is the slurried in water and boiled for.

2-4 hours before expr_essing the juice. The slurry is allowed to flow through

an ingeniously locally made sieve comprising of a perforated metal pot

contalmng a bed of dry pieces of sorghum stalks (1 5-3.0 cm’) overlaid on
several layers of dried pericarps (fruit covei) of Parkia Biglobosa (locust
bean fruit) to obtain a svtfeet clear yellowish‘ fluid which is then allowed to
’undergo natural fermentation in earthen i}essel' for 7 days to traditional
| alcoholic bei/er.age. |

Fermentation“occurs in nature in any sugar containing mash "l‘rjom fruits,

e

berries; honey or sap tapped from‘vpalms.ulf left exposed‘ in a warm

.




atmosphere, air-

i

carbondioxide. | .

borne yeast act on the sugar to convert it to alcohol and

Locust Bean
Pulp

Drying )
Water . '

Mixing

Filtration R : : ’

Yeast

Alcoholic F ermentatidn
C6H1206. —» C,H50H + CO,
(1-14 days)

Carbondioxide

' ‘ Wine
‘ Yeast (dilute ethanol)

l <“—————  Bentonite -

StabiIization

Bulk ageing
(10-60 days)

Bottling

Fig.1 Flow Chart for the Pr

oduction of Wine from Yellow Pulp of Locust-
Bean : : o

2.3 The African Locust Bean

The African locust bean is of various varieties among which are

Parkia Biglobosa and Parkia Clappertonia. The African locust bean is

commonly found in the savannah regions and its harvesting season is usually




t around the month of March in the year (Oyenuga, 1968).‘ The vaverage
composition of the whole fruit of Afri?can locust bean (on dry basis) is crude
protein (12 71), fat (6 75) total ash (6 21), crude ﬁber (25 03) and
carbonhydrate (49. 30) (Oyenuga 1968). The variety used for the proxrmate
anal‘ysis above was Parkia folicoidea (now being called Parkia Biglobosa).’
The pod is usu'ally used, as an animal t"eed because its composition can
readily meet the maintenance rations of the avn;‘imals (Oyenuga, 1968). Inside
each pod are a number of seeds, whrch are normally embedded, in a yellow
dry powdery pulp The pulp is usually made 1nto a local food called dorowa

p_artrcular}y among the Hausa speaking community.

The mature pod. of the African locust bean occurs in large bunches.

Each pod may vary bet_ween 12 and 30 cm . in tength.’ The mature pod
contains' yellow dry powdery pulp. Doroyva has a high fermentable
carbohydrate content (19% reducmg sugars, 9% non reducmg sugar, and
36% other carbohydrates) Presumably, this pulp supphes avallable sugars
that strmulate the rapid growth of mrcroOrganism involved in'fermentation;

The sweetness of the pulp can be attributed to the presence of the reducing

sugar particularly the fructose.

2.4 Microorganism Involved in Alcoholic F ermentation / |

Yeast, the marn microorganism involved in alcoholic fe‘rmentation is
‘found through out the World More than 8000 strains of thls Vegetatrve
mlcroorganlsm have been classified. About 9 10 pure strains, with their sub |

“classification are used for fermentation of ‘grain mashes. They belong to the

type Saccharomyces Cerevisiae. Each strain has-its own characteristic and




1mpacts it specral properties to a distillate When used in fermentat1on A
limited number of yeast in the cla331ﬂcat10n Saccharomyces Ellipsoids is
used in the fermentauon of wines from which brandy is drstrlled Drfferent

yeast produces different results and has different tolerance levels.

2.5 Fermentation of Sugars /

F ermentatlon has been used in the manufacturmg of alcohollc
beverages Since the anc1ent times, people who lived along the Nile River in
North Afrrca brewed beer around 300 BC. It was not until the AD 1880 S
that scientist partlcularly the French scientist Pasteur discovered microbes’
fermentatlon in beer, vvme and milk. In 1990 s other fermentation types were
: developed Smce 1914, the most important application of fermentatron has

been m the production of ant1 biotics. (Giovanelli, 1996)

The fermentation process involved in bread making, wine making and

brewmg are among the oldest chemlcal arts. For many years it is belleved
that the transformatron of ‘sugar by yeast into- ethanol and CO, "was
1nseparably connected with life processes of the yeast cell This view was
abandoned when Edward Buchner (Nobel Laureate 1907) demonstrated that
yeast juice would brmg about alcoholic fermentation in the absence of any
hvmg yeast cells He proposed that the fermentmg act1v1ty of yeast was due
to the presence of remarkably active catalyst of brochemrcal origin, now
called enzymes. It was later. shown that enzymes are complex but non-lrvmg
poly peptides, that in some mstances can be synthesized in the laboratory! It

is now recognrzed that enzymes bring about most of the chemical




transformation’ that go on living cells of plants and animals. The overall

equation for fermentation of sucrose is typical.

C12H22011 + Hzo ——> CeH 06+ CeH ;205 —» 4CH3CH20H +4CO0,....

Sucrose glucose fructose ~ ethanol carbohydrate

&

The first step in the fermentation of disaccharides, such as sucrose or

maltose, is simple hydrolysis to monosaccharide: hexoses like glucose and

fructose. Theses are then coverted to their 6- phosphate esters, then to 1,6-

diphosphate, and to phosphate esters of tioses dihydoxy acetone ‘(a

(ketotfiose) an(l glyceraladehyde (an aldotriose). The dihydroxyacetone and
glyceraldehydes are readily interconverted by enolization. The next ‘step
1nvolves phosphorylatlon of the phosphogylcer1c a01d which lead to pyruv1c
acid. The pyruvic acid looses carbondoixide to for acetaldehyde and the
aldehyde is reduced to ethanol.

Enzymes shv_ow‘ an vextra ordinéry ’selec.t‘ivity-' each step of the
fermentation require’s a particular enzyme as catalyst. Inorganic salts are also
important > Pasteul found that salts such as magnesium sulfate and various
phosphates were needed to promote yeast growth and fermentation. After
fermentation has been completed, fraotional distillation produces aIl ethanol-
water.azeotrope (b.pt.= 78.150) containing,95.6%‘ alcohol by wt., (97.2%)

by volume.




HC=0 CH,0H CH,OP* CinOP*
‘ | I ,
H— C=0 C=0" C=0
I
OH+H _; HO—H _, HO—-H CH,0H
5 . _.——__>.
H OH *— H—+-OH %+ H-—+-0H Dihydroxy acetone
H ~-OH H—{-OH H-OH HC=0
CH,0P* CH,0P* CH,0P* H—OH
CH,OP*
0=C—OP COH €O,
l | |
H—C—OH —» _, C=0 "HC=0 3 CH,0H
| | I !
CH,0P* CH; CH; CH;,
acetaldehyde  ethanol

Fig2.1. General Outline for Steps in Alcoholic Fermentation (P*= phosphate

ester). (Giovanelli‘, 1976)




~4
Glucose 6 phosphate

0

Fructose 6 phosphate
ﬂ .
Fructose 1,6 diphophate

a

“Glycerol aldehydes
3,-phosphate (G3-P)
4 - NADH + H"  Dehydrogenase enzyme
1,3-diphosphoglyceric acid
0 ADP
ATP kinase
3-phosphogyceric acid
| ! « mutase
2-phosphoglyceric acid
4 enolase Mg cofactor
phosphenol pyruvic acid
, kinase
PYRUVIC ACID
decarboxylase
0 CO2
M g2+
Acetaldehyde
3 .
Alcohol dehydrogenase / Zn** cofactor
0
Ethanol alcohol

Fig 2.2. The Breakdown of Sugar Through Gylcolytic Path Way to Give
Alcohol and CO, (i.e Embeden- Meyerhoff- Parners or Emp
Pathways) (Embeden,1979)

2.6 Wine Quality and Characteristics

Taste is the only reliable index of wine quality despite the fact that

consumers make their purchases on the basis of external appearance.

Numerous internal characteristics influence wine palability. At the onset, it




- must be recognized that wine quality is influenced by many other factors
other than production pracfices and ofhelj complex interrelationship exist
among ‘(ﬁher factoré.' Applying a particular cultural practice méy result in the
combination of desirable and undesirable effects on wine quality, Takihg full
| advantage of the relationship between cultural pract:ices‘and quality, we must
know the speciﬁc‘quvality factors preferred.

The wine quality components that contribute to flavour (taste) are pH,
titfatable acidity (TA), and total solids (TS). They are of Vital concern in
consumer acceptance and preference ana are basis for conSidering wine
quality. Kno;rvledge of the chaﬁge‘s ‘in tﬁese internal composition that take
place in wine is Base;i on mainly upon the studiest.of Coll_ision’(Collision, ,
1913), (Harding et al, '1940) and (Harding and Lewis, 1941).

261pH

pH' strongly affects several important wine properties including
colour, biological and chemical stability etc. pH is the measure of the
numb‘er.(;)f hydrogen ioﬁs present in a solution. Although pH depends on the
to‘tal‘acid content, other factors Iike'pdtassium content can influence pH, and
because‘ of these factors pH is not directly related to titratable acid.
Ne{}ertheless' wine pH is a ‘fl‘mdamental parameter. It also lias profoundcﬁ
iﬁﬂuence on the biblogiéal and chemical effectivéness of sulphur dioxide in
wine. pH vallié reflects the quéntity of acids}‘ present, the strength of acids

and the effect of minerals ahd other materials in the wine. Many‘ different

factors are involved:

12




1. Total amount of acid present in wine:

Wine acids produce hydrogen ions, and pH is the measure of the.
number of hydrogen ions pfesent in a solution. Overall, wine 'pH Will be
lower when titratable acid is higher. Howe\-/er, high titratable acid does not
‘always produce low pH values. The presence of potassium arid 6ther factors
alter wine pH. Malic acid is‘ Wéaker than tartaric acid, so wines unusually
high in malic acid can have high TA and a high pH. High acid, high pH wine
requires special treatment using an ion exchange technique, which is very
- expensive.

2. The ratio of malic acid to tartaric acid in wine

Tartaric acid produces almosvt three times more ‘hydrogen ions than
malic acid, so gram for gram tartaric acid produces a much l_bwer pH than
‘malic acid. Therefore, when the total‘ acid Conte.ntt is fixed, pH depends on
the vrelati,vé' amount of tartarié and malic acid in fhc‘ Jjuice or wine. |
3. The quanﬁty of potassium present in Wine

Potassium (K) is essential for vine growth and fruit productioﬁ.
Potassium is a mineral, and vines wobtain potassium through their foots. The
roots remove potassium from the soil, Aand the potassium is distributed to all
‘parts of the Vine. Early in season, When growth rate is high, much of the
potassium accumulates in the leaves. Then the potassium iohs are moved
from the leaves into the berries later in.‘the season-when fruits start to ripen.

Potassium carries a positive electric charge just like hydrogen ions. Under

E

certain conditions, potassium ions can change places with hydrogen ions at

the extreme ends of the tartaric acid molecules. These are the hydrogen that

ionizes easily in water solution.




2.6.i Advantages of Low pH

A variety of cheni‘,li‘cal re‘a’c}tvions take place in wine, and many of -thekse
reactions are affectéd by the total no of hydrogen ions 'prese"nt.‘ For example,
wine. pH has a dir‘eét influence on thehot stability of wine. Under warm
storage conditions, protein precipitates out of white and blush wine vand
seﬁous haze and sediment problems occur when protein precipitates after
wine is bottled. Consequently, white and blush wine is always treated ’with
bentonite to remove excess p‘rotein..
Wine yeast is quite tolerant of pH, yeast growth does not change
significantly over normal range of wine pH values, and overall fermentation
characteristics are little affected by pH. On the other hand, wine bacteria do
not tolerate low pH and wine pH stl;ongly influences both bacteria growth :
rate and bacterial fermentation characteristics. This is why malolactic
fermentation is not likely to occur in wines with pH lower than 33 Bacterial
activity is reduced in low pH wines, and many i)écterial problems become
insignificant when wine pH is low.
Wines with low pH Valués generally have better visual qualities. At low pH
values, red wines show 'more colour, and the colour is better. Colovur
intensity increases, and the red colour become purpler at low pH Values.v
’Both red and white wines have better coiour stability when pH is low. Some
important polymeric reactions are accelerated at low pH values, and much of

the unstable colour pigments precipitate out of ‘the wine early in the wine

making process. After the unstable pigments are gone, wine colours are

. more stable.




L

Table 3 Relatlonsln p Between Wine Char acterlstlcs and the pH ,
' (Ersenman L. http //hom att net/lumelsenman/chapter 6: 1tml)

Wme cha1 acteustrcs

Low pH (3 0-3. 4)

ngh pH (3. 6 4 O)

OXidatio 0
| ‘,Atnount of colour k

Kindofcolour
Yeast “fer'rrieﬂ;‘tation‘ |

Protein stability

Bacte’ri al ‘growth

LeSs
More

Ruby

Unaffected

More stable

More

More

Less

Brown

; Unaffected

Less stable
More

Less

2.62 Titratable Acidity (TA)

Quantitative determinatiOns of acidity play an important role in’

ensurmg food product quahty and stablllty lnformatlon obtamed on acrd

levels can, hclp in detectmg cases of food adulteratron momtormg

‘fermentatlon processes

ferm"j nted | foods.

and evaluating the organolepti:c | properties . of

words; lt is the measure of the ac1d trtratabl

E

e or capable of berng trtrated

Acrds have generally been long assocmted w1th sour

i

Jstrongestof all wme amds

a01d 1s another wme actd whrch 1s weaker

7

It has two hydrogen atoms that can 10n1ze Mahc

than tartaric acid. |

taste Tartarlc is the
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| Fig2.3 Wine Acids

The total concentration of acid in a solution can be determined by
titration. The titration process is performed by placing in a flask a known
volume of acid solution whose concentration is to be determined. To the
flask, a fewl drops of indicator e.g. phenolpthalien, which is colourless in
acid solution and pink in acid solutions- is introduced. A base solution of
known concentration is gradually added until the acid is completely
neutralized. This point is indicated when the solution permanently changes
colour. i’he concentration of acid can then be éalculatéd from the volume of
base used. The value obtained calléd ﬁtratable acid, is an estimate of the
total acid in the solution. It accounts for both the free hydroniums ions
present in the eéuﬂibrium mixture and thé hydrogen ions released from

undissociated acid molecules.

»2.6.'3 Total soluble sugar , —

This is the‘ sugar content of a wine. There are two methods for
" determinihg total soluble SUgar TS: measurmg the specific gravity Wlth
4' hydrometer or the refractive index w1th a hydrometer The former is the

ofﬁmal method in most, if not all, parts of the world. A hydrometer

16




calibrated in percentage total sugar TS (or Brix) is placed in a cylinder
Cdntaining about 500ml of strained juice, is allowed to float for a few
minutes, and then read. Temperature of the juice is determined at the same

time so that the hydrometer readiﬁg can be calibrated to a standard

temperature usually 20°C. The alfemative, non-official methbd is to

determine the TS with an Abbe or hand refractometer; both of which have a

'

juice scale at either 20°C or 25°C or rarely 28°C. This measurement is must

faster and Llfilizes only one drop of juices and ideal for filed use. Values,

however-tend to be lighter than those obtained with hydrometer.




CHAPTER THREE
3.0 EXPERIMENTAL
3.1 Reagents

_‘ The reagents used are listed in the Table below.

Reagents o - | Source

Tetraoxosulphate IV acid Chemical Engineering L.aboratory

IM sodium Hydroxide Chemical Engineering Laboratory

Phenolphthalein indicator Chemical Engineering Laboratory

3.2. List of Equipment/Apparatus

The list of equipment used in performing the experiment is listed below

Table 3.1 The List of Equipment Used in Performing Experiment.

Equipment /instrument Manufacturer |

Water bath | , Pyrex, England

Refractometer | Armﬁeid Technical Company
Limited, England

‘Digital pﬁ meter L Model 7020, elecronic  limited
Electric oven | | England

Electric balance | __ | Gallenkamp, England

Thermometer Chaus v/c

‘Thistle funnel Zeal, England

Measuring cylinder Clifton, England

Sample bottles | - Cliftton, England

Muslin cloth Clifton, England




Whinchester bottle
Erlermeryer flask
Soxhlet 4extractor assembly

Pipette

Pyrex, England

Pyrex England

3.3 List Materials |

The lists of materials used for performing the experiment are listed

below.

Table 3.2 List of Materials Used in Performing Experiment

Materials

Source

Yellow Pulp of Locust Bean
Brewers
cerevisiae)

yeast  (saccharomyces

Potassium meta bisulphate (KMS)
Ammonium sulphate

Ca(OH),

Water

Sugar

Honey

Bida town

International Beer and Beverages
Industries (IBBI) Nigeria limited.

International Beer and Beverages
Industries (IBBI) Nigeria limited.




3.4 Experimental Procedure

Three main}stagesl were involvéd in the production of wihe.
1. ‘Pr’epar’rg\_ti’on of the must sample (pulp solution)

The yellow pulp from the frult of locust bean was dried to moisture
content, 14-16%. 600g of the dried pulp was mixed with 4.51 of water in a

plastic bowl and stirred. The slurry was filtered through double ulayers of

J

muslin cloth to obtain a sweet-yellowish must. The pH of the must was ‘v
measured and adjusted to 3.80 by adding calcium hydroxide Sodium‘
metabisulphite (0.02%) and ammonia sulphate (0.08%) were added to the
must; which was divided into threé portions, one (i) portion waé ameliorated
with sugar, and another pértion With hoﬁey. These were dispensed in 2.5L
Winchester bottles and sterilized at 600C for.30 min using water bath and
ailoWed to cool overnight.
2. Innoculum devélopment

BreWer’s yeast already activated from the qualify contrbl laboratory of
the prodﬁction unit of  the Intemationd Beer and Beverages Induétries
Nigeria Limited, Kéduna was obtéir;ed.
3. .Fermentation of must

The cooled sterilized must was seeded with yeast inoculum previously
locked 1n a sterilized thistle funnel and filled with aqueous solution of 5%
sodium bisulphate. Proper agitation was carried out and the inoculated muét

left under laboratory condition for 14 days. They were siphoned in sterile

‘Winchester bottles with - fermentation locks containing 5% potassium

metabisulphate and aged at 0-40C for 10 days. The titratable acidity, total

solids, pH, temperature, and specific gravity were monitored every two days




during the first 14 days of fermentation. The wine was then bottled and

pasteurized.

4. Characterization qf Develo}ped Wine

The deveioped wine was characterized and the following parameters were
determihéd

1. Determination of pH

50ml of musti(‘ and wine samplel were collected and the H-ion
concentrations (H%) determined‘ using Jenway model 3070 portable
automatic témperatﬁré compensation digital pH meter:
2. Dete\rmin'ation of Specific Gravfty

A hy'cirometer.calibrated in Brix was placed in measuring cyli/nderé
cdntaining' 100mls of must and wine samples and ;lllowed to float for a fé’w :
minutes and then is reéd.
3. Total Soluble Sugar Determination

- One drop of the wine and must samples was placed on the receptor of

a hand refra’ctormeterAand’sugar content read directly on the méasuring sceﬂe.
4. Defefmination of Alcohol Level

50r¥1‘1 of wine and boiling chip was placed 1n a 250ml round bottom
vﬂask fitted with stopper. A thermometer and a soxhlet apﬂaratué was then
attached and the .wine distilled into a Weighed 100m! graduated cylindef.
“The temperature at every Sml interval was recorded and its wéight determine
by the i;;crease from the starting weight. From the weight and volume, the
speciﬁ;cv gr_avity was determined. The percentage yield of ethanol was
calculated from the table of densities of aqueous solution of ethanol from

available data books.




... Determination of Titratable Aéidity

50ml of must and wine sample was titrated with 1M NaOH to the

| pHenolphth“ale‘in (indicator) end point of pH 8.3. The quantity (ml) of alkali
. & ’

consumed was converted to percentage anhydrous acid.

CO,

Water seal

<«—— Winchester bottle




CHAPTER FOUR

4.0 RESULTS AND DISCUSSION

4.1 - Resulfs »

- The results obtained from the series of analysis done on must’-v'and
~wine samples are presented below.

Table 4.1. Changes in Chemical Quality of Fermenting Must with Time
(Unameliorated Must (A))

Fermentation | Total | Titratable pH | Specific | Temperature
Stage Sugar Acidity Gravity c
(Day) (% Brix) | (). | | |
0 T 8..5 0.59 3.80 1.047 27.8
2 8.5 0.61 3.70 1.057 29.5
4. 185 0.65 3.70 1.057 29.5
6 7.8 0.71 360 1035 . |282
8 7.6 0.79 3.70 -+ 11.032 28.0
10 7.6 0.83 3.50 1.031 27.6 a
12 7.5 0.85 3.40 11.030 273
o 14 74 1086 3.40 1.030  |27.3
: N y ‘ ‘

Table 4.2. Chéngés in Chemical Qualvity of Fermenting Must With Time
(Must Ameliorated With Sugar (B))

Fermentation | Total Titratable pH | Specific | Temperature
~ Stage Sugar Acidity . Gravity °C
(Day) | %Brix)| (%)

0 - |140 1050 13.80 1.063 29.0

2 132 050  [3.60 [1.050  |293

4 1'11.6 0.53 3.50 1.057 27.5

6 92 0.55 350 [1.043  |28.1




10

12

14

7.7

5.5

3.4

3.3

0.57

0.58

0.58

0.59

3.50

3.54

3.45

3.00

1.040
1.037
1.029

1.028

28.1

26.0

26.5°

26.6

Table 4.3. Changes in Chemical Quality of Fermenting Must with Time

(Must Ameliorated with Honey (C)).

10

12

13.7

11.3

10.1

3.8

6.5

5.9

0.46

0.47

0.47

0.48

0.49

0.50

0.50

3.77
3.70
3.50
3.48
3.45

3.45

1.049

1.047

1.031

1.032

1.030

1.029

1.029

Fermentation | Total | Titratable pH Specific | Temperature
Stage Sugar Acidity Gravity °C
(Day) (% Brix) (%) |

0 13.8 0.43 3.80 1.059 28.2

28.2 '

28.3

28.3

28.3

27.9

27.8

27.8




Table 4.4. Chemical Characteristics of Wine and Must

Analysis Wine " Must

: A B C A B |C
PH 340 330 |3.44 380 |3.80 |3.76
Titratable acidity 086 |0.59 |050 [0.59 |0.50 |0.43
Total solid(% brix) 7.4 330 |57 8.5 14.0 13.8
Specific gravity 1.030 |1.028 1.029 i - -
Moisture content (%) | 96.5 1980 |982 938 |94  |95.1
Alcohol content (v|v) - |3.5° V‘IO.S 109 |- - -
Colour . LY |DY
1. Each Vah;e is the mean of 3 determinations
2. A U;lameliorétéa must; B must ameliorated with sugar; C must

ameliorated with honey.-

Table 4.5 Comparisms of Wine Characteristics. (Yang And Wiégand,

1949), (Oba}:anju And Ademokoya, 1992).
Wine t_\;pe Balling/ °Brix | Titratable Acidity Alcohol % v/v

2/100ml |

Apple 46 0.411 12.8

Cherry 6.8 0.534 12.3

Blackberry 8.2 0.890 122 :

Raspberry 8.8 0.903 12.0

Developed wine (A) 7.4 | 0.86 3.5

Developed wine (B) 33 0.59 10.5 -

Developed wine (C) 5.7 0.50 10.9

Standard wine 01-15 0.1-0.5 10.2-14.2
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- In the must to which sugar was added as additive (sample B), the pH varied

from 3.80-3.30. In the must with honey additive (sample C), the pH varied

from 3.76-3.44, while the must without additive (sample A), pH varied from

3.80—3.40; So sampleC has the lowest pH change. This may probably be due

to the honey added in the sample. Honey, unlike the yellow pulp of locust

bean has a lot of what yeast needs (acids, nutrients and mineral), but is
somewhat resistant to being fermented by itself. It will speed up greatly

depending on its concentration, when yeast is added.

W—-..m b

T =
showed a steady decrease from 85 to 7.4, 14.0-3.3, and 13.8-5.7

SN “90-?*:1» 133 =g | %fv LA
res pectwe].yml

\"'\ ) .
lowest change~in total sugar. Since the yellow pulp of locust bean is

composed of equal concentrations of ghicose and ffuctose sugars. Stress can -
affect the yeast_fs ability to metabolize :t'he last residual fructose. Sugar: and
honey are added in small amounts to prevent stuck fermentation. This
problem sometimes occur with brewer’s yeast which is more glucophilic

and, therefore unable to ferment glucose.

The reduced progress of fermentation after. day-10-could-be-attributed

to deplete sugar level and decreased yeast cell population coupled with the

likely inhibitory effects. of hlgh al

RS

nten nt_on.yeast cell metabolism.

e Loty ZAE O

Hydrolysis of glycosides during ageing of wine could also be another

probable source of alcohol beside fermentation.




Total sugar
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Titratable Acidity (%)
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Fig 4.3 Change in Titratable Acidity with Time

The change in titratable acidity is presented in Fig.4.3. There Was a

v

contrasting increase in titratable acidity. Sample A has the highest value and

range of change in titratable acidity.

Tartaric acid (which is a natural




component of locust bean) has two hydrogen atoms that can ionize easily.
The locust bean also contain potassium (a mineral) which is got from the soil
during fruit produbtion. Potassium bitartrate is formedl\&hen potassium is
exchanged for h"ydr‘o‘gen‘}and hydrogen becomes a free ion in the wine.
Therefore as fermentation progresses, potéssium bitartrate increases

depending on the ratio of tartaric acid to other wine acid in sample

/

Temperature °C

Fig 4.4 : Change in Temperature with Time

o o

Fig. 4.4 shows”;thqtn the samples had varying peaks of temperature.

Y

C o by
Sggple zﬁ,s, ‘had the highest peak at day 3 while sample B _had 3 decreasing
’ o g2 ! o
pggks of temperature at day 2, 8, and 12. Sample C had an approximately

constant temperature which is normally required for healthy fermentations.

Fermentation is an exothermic reaction which results in heat production.

SN




lower alcohol yleld and high titratable acidity in the wine without addltlve ,

S Crovedlon Guas Gewthet -

(sample A) can be attributed to the/insufficient sugar level in it. This may

e

et

explain the reduced progress of fermentation observed at day 10. With only
& tgast Qe Qo oA YL Ol el grelof
this_exception, the wine produced from locust bean pulp shared similar
phre e dig T e LRt g i)

characteristics with imported and other locally produced wines.




CHAPTER FIVE
5.0 CONCLUSION AND'RECOMMENDATION

5.1 Conclusion‘
X (w&«k

@«\W b Gt apiint Jomwntndiade e oot oA
from the yellow pulp of locust bean using improved trad1t1onal method Pilot

plant study on the production process could encourage the establishment of a

cottage industry in Niger state.
5.2 Recommendation

From the information provided in this work in the utilization of the
fruit pulp of locust bean as raw material for wine production, further
reéearch interest could be focused on improved wine production téchniqués
that may increase the chemical and physical prbpertiés to that of standard
wine. The following areas may need to be looked into:

1. The determination of the right acid and nutrient blend of must that

must providé steady fermentation.

2. The determination of optimum ageing time.

These two factors above will make significant contributions to the wine
qual‘ity’.;Commercial scalé of this wine is feasible and will save Nigeria some
foreign exchange presently expended on wine importation. The cheapness of
the raw material, its availability all year round can drastically cut down

production cost.
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