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Abstract

The cheese making quZJIitj/ of pepsin exn'agtéd  from adidt cattle abomasa using dilute HCI (HP) and commercial
vinegar (VP) was assessed using three types of cheeses qiz’tﬁe&AIpine, Tilister and Pas*taﬁla'ta‘ (Pastaj. The level of
each extract was substituted with commercial calf remie} (CR) at0, 25, 50,75, 100%: Renneting time (RT) for
cheese milk, butterfat (%BF) and total nitrogen (%TN) losses in whey were assessed- Chemical composition and
microbial quality of cheese ‘samples obtained at different storage time intervals and their sensory quality at maturity
were determiried RTamj YNlos:sesm Alpine cheeses increased with increasing levels of pepsin from 41min and
0.49% in 25% pepsin to 38 miin and 0.55% in 100% pepsin (HP) respectively. Chemical compésition of all cheese
types with different levels of HP and VP were significantly different (P<.01)‘and were not related to the levels of
pepsin. The pH in Pasta and Alpine and % TN in Tilster cheese were ot significantly different for the different levels
of HP and I/P Microbial counts in Alpine cheeses were not significantly different(P>0.03). Coliform- and
yeast/mould counts in Tilster and Pasta cheeses were not significantly different while the Standard Plate Counts
(SPC) in ﬁlste}"z'md Pasta cheeses were significantly different. Sensory quality was not significantly different for
smell and taste. However, bitterness in Pasta and appearance in Alpine and Pasta were significantly different
(P<0.05) between enzyme pgm»bination.s.' Bitterness and taste in Alpine and b__ittyemess_"iﬁ Tilister cheeses were
significant different (P<.001) between, {e\:'e[s ofHR and VP, Overall quality assessment of all cheeses did not show

significant differences (P~ 0.05) between Ievels _quepsin and types of extraction media for pepsin. HCl andvinegar
extracted pepsin was an appropriate rennet substitute Jor the small scale cheese processors. . -

- N S
—nie T

Keywords: ‘pepsin, rennet, cheese

T AT
|

p heese'méléiﬁg and milk poWdef’ﬁfahﬂféctur--

i ing are some of the most efficient ways used ,

in fhany co‘unt’_‘ries‘to preserve milk. In cheese
making, 10 - 12 L of fresh milk are used to pro-
duce one kg of cheese which can be storéd up to

ond year and is easy 10 tfégsport‘ téfo}hqparts of
the country. Cheese processing has been’Success- .

fully introduced in Kagera (D Wolf,"1990); Hai

district (the Losaa Women Group) (Ulicky, 1989) ~

and at Mulala village (Arumeru) (Kurwijila,
1990). Some commercial dairy farmers in Tanga,

*Corresponding author

""Njombe, Mbéya; Iringd, Arusha _aéldeiiimanjilro

process some fresh milk into. cheese to.enhance
their income (Kurwijila, 1990). A major prob-

_lem facing cheese making enterprises in differ-
_ent regions of Tanzania is lack of locally pro-

duced rennet, a coagulant necessary to produce

-any type of rjp‘enipg cheese. Most producers

rely on donations from abroad which is not a
very sustainable way of developing a dairy in-
dustry. A good example was that facing the
Losaa Women Group in Hai district who were
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stranded for lack of rennent after the termination Studies on extraction of bovine pepsin from
of FAO sup'port-\atthe end of 1990 (Kurwijila,” . adult cattle abomasa as.a.rennet substitute for
1990). The small size of the cheese production in- small scale cheese processors in Tanzanla has
dustry in Tanzania makes the importation of even  successfully been done at Sokoine Umvers1ty of
small quantities of rennet commercially difficult  Agriculture, using dilute HC1 (HP) and Vinegar
to justify and is rather uneconomical. (VP) (Ryoba, 1999). However, no studies have
Calf rennet is usually preferred by cheese  been done on the use of pepsin extracted using
manufacturers to other milk coagulants becausé'of '~ HC1'and vinegar for ‘chiese making. The-aim of
its high chvmosm content Wthh results in more  this study was to investigate the suitability of
specific milk coagulatmg activity (Atidréndnd ~ HC1'and vinegar extracted-pepsin:for Alpine,
Reedtz, 1990) Rennet is usually extracted from  Tilisiter and Paster cheeses manufacture when
the 4™ stomach of the’ young calf of less’than 4" uséd alone' or mixed with commercial rennét at
weeks-old- However,-there-is a- wide shortage.of ._different.levels. Cheese characteristics were
calf rennet due to increases in cheese production  compared to determine the best enzyme combi-
and a decrease in the number of veal calves nation for each type of cheese. e L
slaughtered (Barbano and Rasmussen, 1992). S
Male, calves.are-highly.valued by farmers in.Tan-- . Materlals\and Methods )
zania and:hence it: would\not be, pract1cal to, de- ; .
pend on calves for chy mosin.,; The shortage of Materlals \ )
calves even in developed countries has led’ fo use . Prepa ratlon of d lf.f.e[ent comblnatloh"s of pep-
of rennet substltutes such as. mlcroblal protemases sm/rennet for cheese maklngPepsm W as ex-
porcine pepsin, bovine peps1n and recently geneu - tracted by us1ng e1ther HCl (HP) oF v1negar
cally recombined microbial rennet (Farmakallds (VP) accordrng to the method descr1bed by
1995; Dajnowiec et al. 1997) but they are more  Ryopa (1999) HP and’ VP extracts as wellas
proteolytic than calf rennet. Rennet substitutes ~ calf rennet (CR) wefe analy sed forthélr milk
from molecular cloned chymosin, and extraction  cjoyting activities according to Intérnational
of pepsin from older cattle are the main ap- Dairy Federation (IDF) Standard 110 (1987)
proaches being adopted in order to overcome the:  Eyirmcts HP and VP were then mixed w1th CR at
shortage °_f calf rennet (Visser, 1993). Production different ratios and amounts of enzymes were
of microbial coagulants requires a very high tech-  yeasured according to their pepsin units (PU)
nical know how and requires sophisticated equip- (Table 1). The 100 CR was used as the rennet
ment and initial costs are extremely high (Webb.ef .. ool The coding given in the first coliumn of
al. 1974). Porcine pepsin from pig cannot be ac+ - Tgple |- was tised throughout.the fext to represent
cepted in some parts of Tanzania due to religious = tlie'énzyme combination-and chéeser: )
considerations especially the Seventh Adventists Alpine ; and Pasta cheese was made as de-
Church and Muslims. The-only alternative is t0-— o ribed: by FAO-RDDTT: (1990) Dupllcate
use bovine pepsin which has been used SUCCESS-  Cheeses of 2 kg each were made from each com- -
fully in other parts of Davide ef al. 1982)." Chri ¢ bmatlon for 9 days Slnce A1p1ne and Tilisiter”
:Hansen s Laboratory produce a‘fhilk coagulanf j mature for 42 days wh11e Pasta matune for 14-21
contalmng 50% bovine pepsrn 30% porc1ne pep- days thie main interest’ 1n matunng tlme was cen-
sin;and 20% calf Tennet under the trade name B-P  tered on 42 4nd 14 days’ for. Alpiné/Tilisiter and
™, (Ch“ Hansen laboratory Ing,’ 1990) Boviné’ - Pasta respectrvely Samples were taken from Al-
,ggﬁlst'g;tsﬂzx;g‘;:i:m;: _}:e world;gﬁi‘;’u}:;ﬁe plr}e and Tiligitér aftef 2 21" 42 and 56 days
fzama o whrle for Pasta samples\were taken after" 2714
;_ slaughtered dally in thousands thls could prov1de and 28 davs
readily and abundant supply of peps1n - \'j- o

oyt
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Table 1: Percentages and amounts of rennet and
pepsin extract comblnatlonas for cheese making -

Level of EnzymeT % HP or %CR Amount Amounts
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Kjeldahl method according to AOAC (1975) and
Eganrer al. (1981) method Tespectively:.: A .com-
< plete randomised de51gn was used in the analy51s
of obtamed cheese data T

Table 2:Scores for rankmg the characteristics of cheeses.

HP or VP ype VP sHP/VP CR(g)

L (ml)
100CR CR ‘0 100 0.0 -1.2 h CharacteristicsA ’ ‘Rank Interpretatlon
25HP Hp 25 75 16. gz Appearance/taste/smell 1 " Poor’
SOHP HP. A _50 ) 50 32. . 2 Good
75HP  HP 75 =25 48 . 03 g Very Good
100HP ' HP 100 -0 <64 0.0 . Lo -
VP VP25 56 0.9 Bitterness 1 . Very bitter~
S0VP . VP S50 50 13 06 . _ .. . .. Slight bitter
75VP VP 73, 23; 190 . 03 e N N 1 . 3 No bitter
100VP VP 100, 00 25 0.0 ‘L =

o . ; :
Key: RC-rennect control, ‘HP—pepsm extracted usmg dllute
HCL, VP = pepsm extracted using vmegar R oy .
Source: Ryoba(l999) : . - ’
These enzyme combination s were used to coagulate 40 L of
milk.

Methods

The pH, moisture, fat, salt and acid contents in -
cheese were determined as described by Egan et
al. (1981). Total nitrogen was determined by the
Kjeldahl method accordmg to AOAC standard
(1975) e )

Water soluble mtrogen (WSN) was analysed‘
accordmg to the method- described by ng
(1963). The results of TN BF salt and % WSN
were presented on dry matter ba51s Rlpemng in-

calculatedby d1v1d1ng water soluble mtrogen by
total rutrogen (TN) and then mult1plymg by 100
scribed by lDl-*’“Standard 100B-(1991); Counis of :
collform bactena was‘ deterrmned by IDF Stan--
dard 73A ( 1983) and yeast and mould accordmg )
to IDF-Standard 94B’ (1990) Sensory évaluation -
of cheese was doné bv 15-20 semi-trained- panel-?»
lists of 25- 50 years old of wh1ch 5-10: ‘were,
women. They were asked to rank the coded sam- -
ples for mten51ty of taste smell and appearance -
(Table 2). ; ’
Renneting t1me “TN and % BF’ were deter-«'-
mined for Alpme and Pasta cheeses only ‘RT was 3
tlme taken from when rennet was put mto cheese ‘

-

Cutting. Total mtrogen and BF losses i whey of”
Alpine and Pasta cheeses were-determined by

Source: Ryoba (1999)

vy ~ <

2

i Chemical composition, microbial quality was -

performed on the SAS/1992 (proc. GLM) pack-

.. -age, ASA Institute INC., Cary, NC, USA. The
" enzyme combinations and age of cheese were

~ the main effects. Sensorv evaluatlon was ana—
lysed by one way analy51s of variance for'com-
paring the means uysing Bonferroni test. - -~

- Qverall cheese;quality-assessment for cheml-
cal composition, microbial quahty and sensory
evaluation for the cheeses, were done by com-

* paring average grades of cheese. characteristics

with their respective controls.- Cheese- grades
that fell within the acceptable range of the .con-

- trols were arbitrary assigned 2 points while those
- that fell out of the range were assigned 1 point;

Tlie points were added and analysed statistically
by :Bonifferoni test to give differences between

pepsm le\ els sultable foreach type of cheese

Results and D1scuss1on .o

Rennetmg t1mes (RT) of Alpme cheese m11k
were w1th1n the acceptable range of 40 ‘—60 mm-
t1mes Were higher'in cheeses w1th high' pepsm
levels although the RT was not directly related to
level of pepsin. Similar ﬁndmgs by Andren and
Reedtz (1990) indicated that chymosin had
shorter gellmg times than pepsin. TN loss in
whey of 0. 49 10 0. 66% from cheese made w1th
dlfferent pepsm Tlevels (Table 3) was w1tlun ‘the
level reported by Bank et al’’( 1993) "The TN
loss in Alpme whey/ was d1rect1y rélated to the
level of pepsm showing that pepsin was more
proteolytlc than'the VP ¢ombinations.
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Higher losses of TN inPasta whey agrees
with results of Hill (1989). Butterfat losses in
whey for Alpine 100VP, Alpine 25HP, Pasta
100VP, 25VP were quite high (Table 3).

al.(1992). Under practical conditions, establishment
of correct fat content in cheese and borer samples
cause specific problems due "to the
inhomogenousity. of cheese. . -

Table 3: Rennetmg times of cheese milk (mm), total mtmgen (%) and butterfat (%) in whey for the production of

alpme, and pasta.

Nameof  Vari-. Rennet/ pepsin combinations SED :; P
Cheeses able ' Value -
J0CR  100HP 25HP. SOHP 7SHP 100VP 25VP S0VP 75VP
Alpine RT - 40® 58:. 41 43> 45> 55 43> 45> 60° 1 ¥
Pasta RT 45 45 46 - 50 45 45 4 45 50 1 NS
Alpine N 052 0.55° 0.49° 0.50° 0.52° -0.66° -0.55"" 0. 62°°0.64* -0:00 - *
__Pasia TN 048" 056° 059° 059 (LQ_R" 092¢ 069 054° 0O 66° 0()1 _ bk -

B

Key: RT = Renneting time, BF=butterfat, TN=
Total nitrogen: NS- no significant difference;

*Significant difference; **highly significant difference

Barbano ef al. (1992) reported that the use of
bovine pepsin was conducive to more BF
loses in whey than other coagulants

Results of chemical composition of Al-
pine, Tilisiter and Pasta cheeses shown in Ta-
ble 4, 5, 6, varied and were significantly dif-
ferent but wére not directly related to the lev- )
els of pépsin except BF content in Alpine.
High pH differences observed'in some’
cheesés, especially those with high levels of ™
pepsin, may have been partly due to thé’longer

coagulation time of milk(Medina éral: :

1992)and high microbial metaboities as, re-
ported by Walstra et al. (1993).. The trend, of ”
moisture decreasing in most cheese with rip-
ening time agreed with reports by Fox et’al.
(1995) and Walstra et al. (1993). Report by ,
Holsinger et al. (1995) showed that the';
amount of moisture retained in cheese i is 1nﬂu-_
enced by the extent and combination of steps”
used in cheese making as well as the method
of moisture determination, In Alp1ne Tilisiter _
and Pasta, the BF content in control'cheeses
was on the higher side while it was on the
Jlower side in cheeses with highlevels of pep-.
sin. These results showed that the level'of
pepsin had some 1nﬂuence on BF content and
are in agreement w1th ﬁndmgs by’ Bar’oano et

te LT 00 w0 T e

' oo
Within the row, means followed by the same superscript do

" ot differ signifacanlty at P>0.05 according to DMRT

Although most cheeses. had low salt content at,
the beginning, this increased with ripening time be-
cause of the diffusion of salt across the curd
(Steffener al.-1993). The salt content of cheese was

". notdirectly related to the level of .enzyme. - The

amount of nitrogen in all .cheeses was.not inftu-,
enced by:the level of. pepsin. Hardy -
1987)wshowed that TN.in most cases was 1nﬂu-
enced by moisture: changes dunng these nperung
The: WSN values varied with levels of pepsin but
there was,no apparent direct relationship with the”
level pepsin in this study. Srrmlar conclusions wefe
drawn by McSweeney et al (1993), who pointed out
that proteoloysis. measured by WSN might not be
sufficiently drscnrmnatlng as an index of quality.
.Dataon m1crobral quality of chesses:is also
shown in Table 4 5and 6. The number of micro-,
bial counts were not.significantly different in
A1p1ne as well as icantly different and wee not
related to the level of pepsln In this study strict hy-
gienic condmons were closely observed to avoid
contamination of the cheese. However Zottola and
Smith (1993) stated that in- sprte of the hvgrenlc
standards contarmnatlon of mllk and curd w1th un—
dcsrrablc or;,amsms cannot be fully prevented
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Table 4: Least square means of chemical and microbiological composition of Alpine cheeses at 42 of maturity "’

LT

Variable L Rennet/pepsm enzyme combination. . R

R N e 5 VLol LT :

[
|
|
-]

100CR 100HP 25HP SOHP - 75HP +100VP ** 25VP 50VP .75VP . SED | Valué A

pH 535 | 558 531"’ .5‘_32' sz st L_“f5;20c S36 Tssob C 0001 <
Acid . 3.50°  200° 365 3200 285 b3t 335 2650 TRos 0.001 ¢k
MC 416 401 324 339° 383 41°  33P 379 436 003 ¢
BF 548 534 7 462" a9 Tsozr sig a3 ccsagr 6030 -028 U
Salt 4540 400° 288 272 »7!13" 442d ) 303" ioge | 283 - 0.04 b
TN . 687 .. '6.49' o422 715 . 5.98° Y656 6.26° 643 7 786 0001 ¥
WSN  081%,,, 0.67 ’L‘9.64", o7* 117 Jogs ldogr T079 09T Soa1 E
Rl 11871037 10.0° 99  Tl9.se 130t 157 123 123 17 *
SPCt .. 09 ., 23* , 13 62 1S ;L1 23 40 1.4 0.004 NS
Coli® o -~ 1- "1 - 0. -0 0 - .0 "0 0 - 001 NS

M 04 12 2 4 1.8 0.5 1.7 1 0.8 0.1 NS

.

Key: BF= Ubitterflit. MC=moisture, TN=total nitrogen, WSN= Water-solube itrogen; RI=fipening index," ":

DRMT=Duncan’s Multiple Range Test, SPC=standard plate’ tount, Coli=coliform céunt; YM=yeast and
mould count; NS:Not significantly.difference *significant difference ** highly slgnﬁcant difference
Within the row. means followed by the same- superscript do not differ sxgmﬁcantlv at P=0.05 accordmg to

DMRT

‘

Table 5: Least square means of chemlcal and mlcroblologlcal composmon of Tllls1ter cheeses at 4 davs '

of maturity
Variable = " .~ 7 77" " " Reniet/pepsin enzyme'cdmbina‘t'ion‘- e
100CR 100HP 25HP SOHP 75HP 100VP 25VP S0VP 75VP  SED ° P
AL Value
pH S1.51° 534> 502°  5.0° 503 563 S551°  S512° 5160 001 **
Acid 365 3750 2.65° 495 385 475 4200 305 360" 0.0l >
MC 327 30.1° 283" 26° 27.4°. 293 383> 278 328 018 ¢
BF . 50.1° 48T 52.3* 48 51.6°  43.1° 526 464 465 016 ¢
Salt . .074  171° 1258 316°  2.06° 4,09 243c 1.94° 1797 10027777 *%
TN . 803 68° 907", 832* 806 804" 7.8 806 696° 002V
WSN { 0.90° 098 0.53° 093 133" 1445 207" 096 168 - 0031 %
RI S 1 6 1l 17 . 1P 26" 12 24~ 035, -
SPC* s - g Y 2 o190 10 31* - 0003, *
Coli® 0 01 0o 0 0O . 0. 0._ 2 -4 .. 0002 NS
YM? 58 A R S 1P 7 0002 ST - -

Key: BF=butterflat, MC= moisture, TN total nitrogen, WSN Water solube nitrogen, RI=ripening-index, = «
DRMT=Duncan’s Multiple Range Test, SPC=standard plate-count. Coli=coliform count, YM=yeast and ,

mould count, NS-Not significantly difference *significant difference ** hlghly slgnﬁcant difference
Within the row, means followed by the same-superscript do not differ significantly at P>0.05 accordmg to
DMRT
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Table 6: Least square means of chemical and microbiological composition of Pasta cheeses at 14 days of
maturity

.

Variables . Rennet/pepsin enzyme combinations

100CR 100HP 25HP 5S0HP 75HP 100VP 25VP SOVP 75VP  SED P

) Value

pH 5160 543 - FS16*  SI11T T 544 5.46° 509"  S5.12a 508 .01 *
Acid 285 26 . 220° 3.00° Le60® 265  230° 265 3.05a 01 x
MC 441> 4648 45 4919 4370 443" 423 43> T 453b .02 *
BF 442" 382° 455"  481°  43.5' 318 438 4522 457a 79 *
Salt 259° - 587 418 147 1.51° 485 398 _23lc 293 .08 *
TN 661"  6.51° . 7.40° 707" 723 705 707" 745 7402 .1l *
WSN 065t 064" .058 - 071° 057 059 057  060b  .60b 02 *
RI 82° | 98 .78  10b 78 83" 80° 792 " 8la, 27  *
SPC? 9.0° 227 .90 , 189" . 45 . 90° 229" 136b 452 001 - *
Col® .0 .0 0 0 0 0 0 0- o 0 "''ns
YM’ 22 .68 - 181 13.6 1.3 113 11.3 11.4 45 ' 01 NS '

Key: BF=butterflat, MC=moisture, TN=total nitrogen, WSN= Water solube nitrogen, Rl;ripening index, DRMT=Duncan"s
Multiple Range Test, SPC=standard plate count, Coli=coliform count, YM=yeast and mould count; NS:Not significantly

! st . L Gt n
different *significantly different ** highly signficant difference .. e
Within the row, means followed b); the same superscript ‘do not differ significantly at P>0.05 aécording 0 DMRT

¢ ‘
s

Table 7: Mean squares of sensory evaluation scores of Alpine, Tilisiter and Pasta cheeses

: . P
Sensory Tests N 100CR 100HP 25HP 5S0HP 75HP 100VP 25VP SO0VP 75VP SED Value -
Taste Alpine 17 1.9 2.1 2.5 2.5 2.4 1.8 2.1 1.8 27-- 014 NS

Tilisiter 19 2.0 2.1 23 2.1 2.1 1.9 1.8 20 1.8 0.16 NS
Pasta 15 1.9 2.1 2.1 2.0 1.9 1.7 1.5 1.9 1.7 0.18 NS

Smell Alpine 17 195 20 2.1 1.9 2.1 1.8 1.9 1.8 2.1 f0.17 NS -
Tilisiter 19 1.9 2.0 1.6 1.7 2.0 1.9 20 1.6 1.8 0.14 NS . .-
Pasta 15 1.7 1.8 2.1 1.9 1.9 1.9 1.7 19 1.9 015 NS =3,

Appearance Alpine 17 19* 17 22 24 18 1.8 23 21 23 ‘0.'.18 i
Tilisiter 19 1.6 2.1 2.0 1.9 2.2 2.2 1.9 20 21 5017 NS
Pasta 15 14 21® 22 23* 21®* 177 1S 19 LT 017 *
Bitterness  Alpine 17 1.5* 15 27° 22* 25 14 1.7 18 25t 0‘.,1’4 * ,
Tilisiter 19 12" 14 12° 18 1.8 1.4 L1° 14 15 013 * .

Pasta ' 15 1.5° 1.7 2.0" 1.7* 1.5 1.5° 1.1° llf.7‘ 1.5° 015 * -

|

5

- )

NS=not significantly different ; *significant difference v . “ i

Within the row, méans followed by the sa;ipe superscript dd not differ signiﬁc;.;nly at P>0.05"acc“ording> to DMRT
. : . oot [T . . t [



Tablé 8: Overall cheese assessment
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¥ R 1
et

2 ot JR— o
P

o [ L

Enzyme 100CR " 100HP' -’ 25HP ‘ SQHP 75HP -' 100VP ' 25VP ~ 5S0VP 75VP  SED Value
. - o VAN A R PR . «

Alpine 2731015 22710 18 2.47:021 .23330.23 2.67:0.16 2.53:0.19 2.27:0.21 227:021 2.47:024 02 NS

Tilisiter ..2.47+0.23 -2:73+0.15 *
Pasta®

2.27+0.22,,-2.66:0.18,°2.63:0.12 2.53:0.19
'2.60:0.19 2.53:0.19 2.73:0:12' 2.73:015-

2.47:0.21 2.66:0.16 2.20:0.24.0.19 NS
2.4:0.19 2.87-0.10 2.87:0.10 0.15 NS

2.8010.141 2:53+0.21

PITETRT] Ty v - -

i T
Key: NS ; no significant difference,

Collforms are killed very fast duriig inilk pasteur-

izafion but they“easily re-contaminate milk and

cheese during cheese makmg process and storage.

Zottola and Smrth (1993) mdrcated that yeasts and -

moulds could come from bnne[solut1on manure
and bedding materials, > " "

Results on sensory, quality. of cheeses m Table "

7 shows that the mean scores of cheeses ‘wete not
mﬂuenced by. enzyme combmatrons The non sig-
nificant differences in taste and smell of different
cheeses was in agreement | w1th the ﬁndmgs of Van
de Berg and de Koning (1990). They reported that
sometimes minor variations in composition sould
even occur between individual cheeses in the -
same batch even where two cheeses are being as-
sessed as'a pair.- Such differences were mainly
due to slight-differences in-intensity of the acid
taste of the chéese which has né relation to the
renriet used’ “Andren and‘Réedtz (1990) showed
that using different ratios of chymosin/pepsin for
cheese making was not a problem Hrgh bacteral,

yeast and mould counts ‘which’ are undesrrable or-
gamsms in ‘cheeses; could have contammated
Pasta 23VP whrch scored relat1vely lower in ap-

pearanée. The varymg bitterness ¢ould have been -
caused by many factors,m cheese’ (Fox et al

1995). . A report by Visser ( 1993) showed that the
amount of rennet added in cheese 1§ directly re-

lated to bitterness in cheese Thrs could be true

for Alpine cheese with 100HP and 100VP which -

contained mostly pepsin a-proteolytic enzyme that
caused bitterness in-cheese. The difficulty in
identifying the bitter substances found.in cheeses
have been reported by many researchers (Walstra
et al. 1993; Martely and Crow, 1993; Fox et al.
1995; Steele, 1995):" No' attempt.was dong ‘to
identify- the bitter substancés in‘thisstudy.

cenzymeused. - .. L L o

tractpepsm O

" Andrein,/A. and Rcedtz C.;

. ;n‘ i I_)g:ryBgs‘eqr_ch 57 109- H7:

. ‘Overall cheese quiality assessment (Table 8)

B showed that cheeses produced with different lev-

els of pepsm were not s1gmf1cantlv different.
Van de Berg and de Komng (1990) reported that
sometrmes mmor ‘variations in composrtron
-“¢ould ‘occur between individual cheeses in the
same batch even where two cheeses are bemg as-
sessed as a pa1r Such drﬁ'erences were mamlv
due to slrght drfferences in mtensrtv of the acid
"faste of the cheese whrch has no relat1on to the

P
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Conclus1on

_ It was concluded that all the enzyme combi-
natlons mcludmg 100% | bovine pepsm were suit-
able, for making all types of cheese studied.
However for the best cheese performance 75HP
for Alpme SOHP and 50VP for Tilisiter and
_50VP and: 75VP enzyme combmatlons could be
used in makmg these- cheeses This means that
50-75% pepsin could be blended with,calf ren-
-net: - Therefore; dilute HC1 and vinegar were ap-
propriate local materials which can beused by
- small.scale cheese processors in Tanzama to ex-
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