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Protg)’lfﬂtﬁ:oegzymc_es are tools whigh

peen used in medicine as well as in
i for many years. In recent years
il Lr’es‘['ties have become of vital
i due to the availability of active
imp(;f:t’i‘ss with good solubility and
pret?'l'f' (Hoffman, 1974). Trevan et al
& ]ol)stress their importance dug to ?he
(199 Z roperty of being active in wide
umq: o? temperature and pH. The wide
gxfrsny and specificity of tl?ese enzymes
are used to a great advantage in developing

i tic agents.
eﬂemve[}?seigiierheir gnedicinal ability their
use in detergent, textile, beer, fopd and diary
industry can not be overemphasised (Rap et.
al,, 1998). There are existing commergally
available enzymes such as papain (Ku_nell
and Smith, 1954), Bromelain (Takahesi et.
al, 1973) and Ficin (England et. al., 1968)
are available and of high degree of
proteolytic activity, butt still there is need
for new plant sources of these enzymes.
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MATERIALS AND METHODS

The leaves of Hisbiscus sabdariffa, Musq
Sapientum, Aloe vera, the leaves, stem and
flowers of Calotropis procera, leaves of
Carica papaya, Mangifera indica, Moringa
oleifera and Psidium 8uajava (Mann et, al.,
2003) were collected in Zaria and it
environs.

Preparation of Crude Enzyme
Twenty grams plant parts (e.g, leaf) of each
sample were extracted with 100m] ice-cold
acetone in the presence of glass powder
ground using pestle and mortar. The slurry
was filtered through Whartman filter paper
No 1 and the residue spread on the filter
paper and allowed to dry at 20°C. Th.js
acetone dried powder was again grinded in
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mortar and pestle, in 25ml ice
Li:’ligr;tzoa sodium phosphate buffer (pH 7.0)
and the slurry was centrifuge at 400 x .g‘for
10 minutes. The supernatant containing
enzyme was transferred to 100ml vol.umetnc
flask and kept at —4°C till when required.

Protein Determination
Protein content of crude enzyme solution
was carried out according to the procedure
of Lowry et. al. (1951), using Bovine serum
albumin as a standard.

Proteolytic Activity Assay Method
Proteolytic activity in enzyme solution was
carried out according to the method
described by (Onyike and Abdullahi, 2006)
using Hammerstain casein as substrate. The
reaction medium (2.0ml) was made up of
0.IM cystain-EDTA-phosphate buffer (pH
7.5), 1.0ml of enzyme sample and 0.5%
casein. After incubation at 40°C for 30
minutes, the reaction was terminated by
addition of 3ml of 5% TCA and the resultant
precipitation was removed by centrifugation
at 13,000 rpm for 20 minutes. Blanks were
prepared for each sample in similar manner
except for the addition of TCA to enzyme
solution before mixing it with Hammestain
casein.

One tyrosine unit is defined as the amount of
enzyme that liberated one microgramme (1

pg) of tyrosine under the standard assay
condition.
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Clotting Activity Determination

The clotting activity wag
following procedure of IDF
described by Silva et g, (2002 Th
reconstituted  milk  was obtaine& bc
dissolving low heat skim mj (DANQ
brand) in 10mM Aqueous Calciym Chlorig
(pH 6.5) so as to achieve concentratiop, 0?
0.12 kg/I. The time taken for 0.12m] of each
enzyme extract to concentrate 7
reconstituted ~ milk  were

coagulation point was determ
manually rotating the test tube
at short time interval and ¢
visible clot formation at 30°C,

determjpeg
(1992) 46

recordeq,
ined by
periodically
hecking for

One unit of milk clotting activity

WRIPEDWAPRESY= w7 ]

ml of

(Cu) is defined as the reciprocal of the time

(minutes) necessary to start milk clotting,

Ratio of Milk Clotting-Protoelytic
Activity

The ratio of milk clotting 1o

proteolytic activity defined and determineq
as:  Ratio

Milk clotting (unit/ml)

Proteolytic activity(unit/ml)

RESULTS AND DISCUSSION

Ten plants traditionally used for medicinal |

purposes — were investigated for their
proteolytic and clotting activities. The ratio
of milk clotting to proteolytic activity was
also calculated. The comparison of their

protein content, proteolytic activity, clotting

activity and the ratio of milk clotting to
protec?lytic activity are presented in Table |
and Figures 1, 2, 3 and 4 respectively.
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TABLEL: Results of Parameter Analyses of Various plants

e Cootein - Proteolytic Ratio of
on !
('“g’t':":; (ﬁ:?J"y Clotting itk
ml) Activity Clottlng
(llnit/ml) Aclivlty
To
Proteolytic
Hisbiscus Sabdariffa M__
0.52 50 e ¥
Musa Sapientum |
0.1 60 i y
Aloe Vera (leaves)
0.16 70 Lk 2
Calotropis Procera (Stem) 0.52 80 i '8
Calotropis Procera (leaves) 1.48 %0 s 8
Calotorpis Procera
(Flower) 0.92 ™ - .
carica papaya (leaves) 1.6 5 oo 26
Mangifera indica (leaves) 1.68 70 Sib o
Moringa Oleifera (leaves) 2.68 éo o s.l
Psidium Guajava (leaves) 1.2 W

Fig 1: Protein content of various plants (mg/ml)
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Fig 2: Proteolytic activity of the plants (unitml)

Milk Clotting Activity (unitmi)

Fig 3: Milk Clotting Actlvity of various plants (unit/ml)

104




syl and Isah

UABR 2009

A\

G |

¥

whe—""

b

by
LN\
N

Q‘-ﬁ
A

The results show that all plant preparations
under investigation contain both proteolytic
and clotting activities. It is well known that
almost all proteolytic enzymes clot milk
(Hoffman, 1974), but the ratio of milk
clotting activity to proteolytic activity is
seen to be very important parameter in dairy
industry especially in cheese making.
Several plants proteolytic enzymes have
been reported (Silva er. al., 2002) to clot
milk. However, many are unsuitable for
cheese production owing to their excessive
proteolytic character (low ratio), which
cfi]ecrease cheese yield and produce bitter
avours,

Mornga oleifero contained
2.7mg/ml protein which was significantly
higher (P<0.05) than the other plants and
parts. Carica papaya, Mangifera indica and
Calotropis procera had contents in the range
of 158 to 165 mgml which were
insignificantly different (P>0.05). The least
Protein content was recorded in Musa
sapientum (0.18mg/ml).

¢ highest proteolytic activity —Was
recorded in leaves of Psidium guajava and
Slalorrop is procera. These were followed
osely by stem of Calotropis procerd and
leaves of Carica papaya. The least

S £ L LS LS
f!f«rf s ffo".jf

AW AV

Fig 4: Milk Clotting activity ratio of Proteolytic activity
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proteolytic activity was 5Ounit/ml in
Hibiscus sabdaniffo.
Mink  clotting  activity — was

significantly highest (P<0.05) in leaves of
Carica papaya followed by the leaves of
Calotropis procera. The least were recorded
in Hibiscus sabdariffo, Musa sapientum,
Aleovera and flower of Calotropis procera.
Similar trends were recorded in ratio of milk
clotting to proteolytic activity of the plants.

In this regard it seems that Carica
papaya and Calotropis procera leaves
posses higher ratio of milk clotting to
proteolytic activity compared to other plants
under investigations. Cheese production
starts with milk coagulation, which involves
the proteolytic cleavage of an insoluble milk
casein, limited proteolysis (high ratio) is
useful indicator of enzymes appropriateness
for use in cheese making compared to
excessive proteolysis (low ratio) (Chen and
7all, 1986). However, it was not clear
whether proteolytic activities of the enzymes
in these plants were due to single enzyme
and or multiple action.

CONCLUSION
The higher ratio of clotting activity
to proleol)ﬁc activity of Carica papaya and
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make them

Calotropis procera 1€aves would
cheese

excellent enzyme sources 10
manufacturing industry.
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