SE

LUATION oF MANNANA

Hgg’gﬂggﬂ Eﬂ MEAL BY TH;:.; Eﬂﬁﬂ.ﬂﬂ;ﬂ.ﬂf
NUTRITIVE VALUE (RNVI

INT RGDUETIDN
the coconut il"ldu;st'.r n

jeved b
The full utilization ﬂft l;:;:nnﬂ: {::; nmﬂ;:e:rr;d ai:u’réltﬂ‘% u tn?m & coconut of 4"

2 i ntries. - A .
?5:1333:’ fﬂ fter tﬁ?:xt:;ctinn (called poonac O copra meal) is basically used on,
as animal feed or rega rded as waste.

Efforts to extract the highly autritive protein from €0 ,:;: rﬁﬁn; ?:ggﬁ.?‘““"t
have been the main thr;:sts of "'ﬂ'i?'-'ﬁ Etﬁ{;r?a;m ‘:ngﬂn:;-:;ntent O own Dy ;;a:rguh
hydrate composition of copra meal 15
l'i""H'_:lhF percenﬂt.fga of mannng (70%), followed by glucose (20%) and small amoung,

of arabinose and galactose,
meal using Mannanas

An attempt was also made to utilize mannan from copra
4 ith plausible results. This enzyme (or enzyme System)

enzyme from Actinomycetes wl
& microorganisms.

_has also been reported in variou
e the hydrolysis of mannan from copra

attempts to investigat f ]
. : haride, using mannanase

This study primarily

meal without prior isolation and purification of the polysacchari g

enzyme extract from Streptomyces and 10 compare the relative nutritive value of
the hydrolysate with that of untreated copra meal using Tetrahymena pyriformis i

as test organism.
REVIEW OF LITERATURE

Butterworth and Fox (1963), Krisnamurthy et al. (1358), Lanchance and Molina
(1974), Rao and | ndira (1964) and Rao et al. (1965), in separate studies pointed
out the high nutritive value of proteins in conra meal. Studies on protein extraction
from copra meal or fresh coconut meat include those of Alcantara et al. (1978
Chandrasekaran and King (1967), Chelliah and Baptist (1969), Hagenmaier et 11:
(1971). Such studies attempted to utilize the protein from copra meal. That of Rao
dren. The main carbohydrate found

et al.(1965] ilm._r::-hrai metal::ﬁlhi_l studiﬂ'sfin chi

in copra meal I mannan which is significant in that it is a rare occu d

highly concentrated mannan in nature (Takahashi et al,, 1983). Thar;:ﬁ::ﬁimﬁ

described the physico-chemical properties of urified mannanase from Streptomycs
and separated the enzyme into four activities, with mannanase IV accounting for

sp.
Epd,-ﬂ-ﬁ of the total mannanase activity,

Tetrahymena pyriformis W has been sh : - :
same essential amlﬁu acids as higher animauz'"'&j;’gﬂ,', E"'itmpﬁt;}g‘ and requires the
parable results of relative nutritive values (RNV]) of various rutad-. mentioned CoTF
pyriformis with gross protein value (GPV) and net rotein wtiization (NPU), The
same organism was used by Helmes and Rolle flg?ﬂf to study the rg"t_l U]l. '1'.| -.r:
value of mixed diets, by Gewan (1982) in evaluating the nutritive qu I?t ve nutrl

ted mungbeans and white kidney beans, and by Siopongco [lgﬂilqinaa sﬁr:ﬁaffsm{;

ysing corn,
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MATERIALS AND METHOQDS
Production of Mannanase Enzyme

An agar slant culture of Streptom .
. ; ; yeeg sp. was obtained from the culture collect-
Eﬁﬂnﬁfaﬁﬂ;iwégﬁﬁﬂﬂw Laboratory of the University of the Philippines at Los
Medium, These w:re |n$ga}::r; IEEE|I Ly mntainmi S e
S : N a reciprocating shaker kept at a constant tempe-
rature of 35~ C and with Ia speed of 125 oscillations/minute ngt3 days,

Nine ml. of the seed culture ware inoculated into each of the two 250 mi flasks
:-:-i:c‘lr’:a;:mg 120 ml of Enzyme Production Medium, Tha flasks ware then shaken
w f'la same incubation conditions as described above for 5 days. Tha medium was
thqu:: |teraft_1ﬁu5lhg a sterile Whatman Na, 2 filter paper into a sterila farmentation
flask. The filtrate was used as the source of crude mannanasa enzyme, Enzyme pro-
duction was verified by det ermining the presence of reducing sugars,

Flgure | shows a schematic diagram in the production of mannanase enzyme.

Enzyme production medium Pre-incubated at 35°C for 30 minutes

Streptomyces Mo, 17

i
Seed culture medium

+
3 days incubation at 35
degrees € with shaking

9 ml ‘

=
£

incubate at 35°C for 5 days with shaking

Filter

|

Enzyme source

Fig. L. Schematic diagram for the production of mannanase -:anz'_-,fma.

Determination of Reducing Sugars
Mannanasa Activity

Somogyi's method of determining reducing sugars was followed. The reaction
mixture consisted of 128.4 mg. of copra meal that had been passed through a stand-
ard 0.2 mm mash sieve (instead of pure mannan), 40 ml Me  llvaine buffer[pHﬁ_B}
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ormentation flask. The mixturg
——

gistil1ee I'Ean-urll.l*t : mbination was they
4 1 rjgn mixture E[Eémd 4 ml of distilled w;im'fe”eut
: enwmwggimwi's rea,gﬂ“and 1.5 ml 2N H, 50, vﬂef’ ang
{ing 5 i o 25w K1 solution eii™s. A blank Cosstins. Mg ft
o oM™l ol of 1100 NNagS 2 2 Jlso run, When thetestsmm-wmas’"!
20 minutes: e using 1 illed wate! *"'aE’dded and titrated to campy, Han p,, 50
fof as W& 5 ml S ution Was 2 f reducing suga p“t":”"ﬂrr!l“
colutiof ¥ ent an g starch SPUL L arount 0f reducing Gﬂ Fs Was Bl age. g
moay’S 155 arops € cached.  TRE o1 enzyme solution/30 minutes S,

. r . oy
pint WE° ian mi mula used for the calculation ygg ™ &g, 5
fontes Sl 0 v for
Ano= a58 @ A
mg M arinan

(]
sion of m ol NI.'EIZIG NEI_;SE':'EI BH20 SGrn.;-.gyi

f
Ho0 {Test) Hley
(ml N/20d NHESEDE“ 2t (Blank}

actor = M mannosef10 ml reaction it re | chayy
] EHE{I 3{- [

! HEEEED
ga-lutiﬂﬂ."a"} n'lil"ll]t-ﬁ 5
i tritive
s of the figlative \u
EEEEFET.{:'T 1?*?5;‘ LUintreated and Manrnanase-
Value IRV ted Copra Meal

pra meal was used in this study as substrate Thi

T e €O h sieve, The % nitros
Klin—Baker processs hrough a 0.2 mm mesh 5 ; NILFOgen s
f,;rﬁrﬂfé‘ wids grﬂtmd r:unéjififélssﬁ;i Izialﬂ n? e usi%a 0.2 gramsample, a smal| amant

determined © D parts K HPO  and 2 parts CuSog) and 10y
af catabyst :1% par’rssj:I Na;;HdF;gﬂeﬁst'i:}ﬂ .Fnixture which was then dlshlled_amj titrated
cunﬁ_tril’t;[dﬁgﬁc 3-;'.1?5] The analysis was conducted at the Food Sanitation [apg,
accardin 1 :

ratory, IF5T, UPLB. The samé pra cess was done on Casein.

ve followed that of Stoot and Smith {1963) with some mag;
f.ﬁmigsﬂgﬂﬂ;:%: Ealdahl analysis, samples were taken from the sieved copa
nlaual “nd casein containing 15 mg nitregen and placed into separate 100 ml beakets,
These were extracted three times with 10 ml diethylether at room temperature, en
with denatured ethyl alcohol and finally washed with ether to remove the railduql
aleohal, The extracts were then airdried at room temperature. Twenty ml s

pensions of these materials were prepared to give 2 nitrogen content of 3 mgd ml
and the pH adjusied to 8.2,

Into three 20 x 160 mm screw-capped tubes wers pipetted 2 ml of solution E

"‘.;':]I ;;.J Ehe Lest material suspension and 2 ml distilled water. The 'i‘?lmﬂt ﬁiﬁ
WIth the casein suspension and the enzyme-hydrolyzed copra meal, The fubsswi
autoclaved at 121° Yme-Nyaroly p

: C for 10 minutes. After cooling, 1 ml of sterile solution Adite
ted ten times, and 1 mi

- : ] ke
: : of sterile 15% glucose were aseptically added to each fu
:{}d muﬁtatm with throe diops of 3 35!'15}' old broth Eulturg of T. pyriforms ﬁ
i I:I:.j 542, Thﬁﬂl were incubated at 250 C far 4 days. The screw aps WHE'E'E-"
to provide mufges e 214 the tubes were inclined at 15 from the horizontl

ient aeration for rapid : initial count
made &1 the 3-day ald broth ey tur;P growth, Prior to this, an |

5 the cultures w. : - : hakgr_-lm:.
one ml ere shaken for 30 secands in a test tube 5 :
talning grﬂen:rl. II.IFE was transferred to 5 16

; o
; 3 16 % 160 mm screw-capped culture tube €6
ml stock mlmuﬂfﬁimtwe {50 mi distllled water, 20 mi 6% ﬂrma!dﬂﬁ?‘jwnﬂ e
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Qrganisms were counted ; i
alternate one square mm we;g o
liplied by 2 gave the final
then calculated using the f

— '
Ry = 109 {count for test protein x |'[]4} — log {count far inoculum = 107

1 ¥ 4 i
og (count for casein » 10 | — log {count for inoculum x 107

RESULTS AND CISCUSSIONS

Production of Mannanase Enzyrme

Sufficient mannanase enzyme was produced b .

i i : el ¥ Strepromyces sp. in the Enzyme

Preduclion Medium which was verified by is activity. This shows

}jhatt_whﬂle topra meal could be used instead of purified mannan for enzyme pro-
uction.

Determination of Reducing Sugars =

The crude mannanase extract produced above was used to hydrolyze the mannan
in copra meal following the method of Somagyi. Table | shows the titration data
and the computation of reducing sugars in terms of mg mannosef/10 mil of reaction
mixtura/ml enzyme solution/30 minutes.

Table |, Average volumes of titrant at end point following litration of blank and

sample.
VOLUME [ml) Map5;0 2. SH;0
SOURCE USED
Blank 233.2
Samiile 2248

= 2 8445 mg mannose/10 ml
Pt (s e A=< Sartple [0:1325) th reaction rr%ixture.n“rnl enzy me

solution/30 minutes

Results showed a lower activit from Streptomyces No. flrznﬁﬂcrgp?;ﬁe?lltai :Egt.
oblained by Takahashi et al, {19’5;1 using extracted ﬁ"gafg' Sire m*'mym MNo. 17
strate where they obtained a mannanase actwltlz.r_ﬂ be that there was less man-
Since the subsirate used was 3 fhﬂfirfsnpﬁ ;Eaaﬁégln:jgs usad than when pure man-
nan per volum edﬂf r?ﬁ:::em:*z L’Iruzni?w-u-.—e-,r roncentration of suhstrageﬂfnr ttl_:::'enﬂzsw_.;rbﬁfe_
lunciobi Ian- at arncrunt'::-f rpducing sugars was pfndu?:.iténtgf in thl?a COPra
Fez?;iqffar;tlfﬁata tﬁ?:l wiannan was bound to other organic su P

treal hindering enzymatic hydrolysis.

The Technician vol. VI No. 2 December 19990
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. of the Refative Nutritive
ﬂﬂmmmmf-'nrmﬂwd and Treated

v%ﬁ;fﬂﬂ# with Mannanase

| and casein was first determingg o

: § the copra mEd the titratian data of the disti] Using 1

The % nitroget Table 2 shows lateg Witk ey
tied Kjeldah! Method. O ﬁln}

HCL. ; :
M . tilration values for copra meal and caszin by HJEHahla
Table 2. Averad "
— vOL, OF HCI USED (ml)  MEAN VDET;?“%

sOURCE ___H_HE!T
glank 0.05 0.05
1 ’ 0,06 0.05
rd =
Poonak .Djlj El,EI.Eﬁ.
1 0,30
2
Casein 050 0.50
nd 050
From Table 2 the % nitrogen of copa meal and casein was computed baseq

the following formula :

& — mil Blank] [Mnrmality of HC1) (0.014)
A {";'Siﬂﬂliusz ml Dhigest/ mi atter dilution)

0 — 0.05) (0.0776) (0.014)
07 5/ 100)

wh Casein =(03

= 4 AG8E
wp Poonac= (0,325 — 0.05) {0.0776) (0.0K) x 10D
N Poonac=_{ ) (g,n’IDD'J

= 29876

From these figures, the weights of copra meal and casein were compLted whith
contained 15 mg of nitrogen 1o be wsed in the RNV experiment as follows:

Copea Meal

20876% 0l 029 = O0E9752 g N/0.2 gpoonac
59752 mg N/200 mgpoonac
15mg NS 2752 = 25103

25103 x 200 mg 502 0752 mg poonac containing 15 mg N

|

e ey Yol. VI No. 2 Deceatber 19



Casein

e —

48888% of 029 = 0000 7776 g N/D 2 q Casein

15mg NOTTTE = 1834
15381 x200 mg =

306,8238 mg casein containing 15 mg N

Table 3 shows the hemacylometer counts of T, pyriformis W in the 3-day old

broth inoculum, with casein, untreated
meal as test materials, ed copra meal and enzyme-ireated copra

Table 3. Mean hemacytometer counts of T pyriformis W

SOURCE L FINAL COUNT 2mm x 10® *
Inoculum

Casein é%

Untreated copra meal 200
Enzyme-ireated copra meal 2.08

From Table X, the RNV's for the untreated and ehzyrne treated poonac were
computed as follows:

log (200 x 10% - log {1.08 x 107
RNV Untrested Copra Meal =1 220 X ) (L8 310
log (425 » 10*) - tog (108 x 107

= 4648%

RNV Enzyme Treated Copra Meal = log (208x 10%) - log (108 x 110°)

100
log (425 % 10°) - log (1LOB x 107}

= 43.27%

o, 102 for the inoculum

Results showed that the RNY af the Ennfme-’trEﬂtad copra meal was higher by
2.79% than that of the untreated copra meal, As observed during the count, many
cells in the tube containing the enzyme-treated poonac were lyzed by still undeter-
mined factors, Mo lysis was observed in other tubes,

SUMMARY AND CONCLUSION

In summary, mannanase enzyme was produced by Streptompces sp, grown in
the Enzyma Production Mediom. The amourt of mannose produced per 10 mil of
reaction mixture/ml of enzyme solution/30 minutes was 28445 mg from 129 4 mg
of copra meal analyzed by the Somogyi method. The tentative nutritive value of
untreatad copra meal wsing T.o;ﬂ:xmmis W was 46.48% and that of the enzyme-
treated was 49.27% which sh an increase of 2.7% after enzyme treatrment.
This may be due to the relsase of bound proteinthatserveasadditional protein
source for the post organism.

The Technician Vol. VIII No,2 December 1990
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B btained, this study is signis _
activity was 0 . cant |
o ol e S 2
e o le to 1ha : : ang

5 shown that w! com arab i ™.
Tt vl o sty v, 1585 g coptd mancad 2 bt Tl
determined B, icint in that MaTer eated copra meal would have been gl
rasults 2 W oof enZy G A meansof elu:mna’.llngthe Causative 3 "'HF

'+ lysis of cells if a similar study wijhe gﬁ
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