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I+ Introduction

The industri.l wund nutritive potenti.l of rice brin is very high.
This byprocvot could provide 5 million tons of protains of hih cu.lity
us woll s 5 million tonu of edillc oil ye.rly. Proper utilicvition of
rice brun coul¢ contribute to pulliute the scurcity of pioteins und
futo in developing countries of ricc yooving ureus. In wddition to the
- Tevalusiion of rice itoelf, utilivition of ricse brun could give birth
to now industries of viiich the rice scotors .re necogsit.ting for
dovelopaent.,

Toduy novever, the utilizution of rice btrur is dr.aticully
miniuived by ite funt doterioration. Interrution of ioe ndll wad oil
extr.otion plunt iy wn ideui solution. licvertneteso, the utouiuution
of tne rico industry, comson to «ll countrics, mukes “he production
rute of their mills incufficient to rup.ly the oxtrosticn plunt. “he
r.tion.l mo'ernisution of this infructructure requiros grout invostuent..
u«nd lon; timo, '

¢% procent, for rico brun oupply to oil extr.otiom plunts it 4o
nogeanury to j.thor ti.o produstion of coverul willa, tr.ncport und
storo it. ‘o tils ruquires the urovious st.bilizution of tho byoroduot
Junt ut the 1dll pdte. Tho suweo scolution 4o rocuirod for utilivution
of Lruu in food mnutuoturs,




Soveral countries hive devaloped mathols of rice bran otubiliuation.
llovewor, the exioting proccosos ouune importunt losses of nutritive
value, by destroying vituming und wnino ucidm, undf/or do not inuotivuie
totul und irroveroibly ull the enuymes roopciusible for brun deotoriorution.
In uny cuso, there is 4 luck of udequute industrial muchinorye. That ie
why the proceosecs dovelopod up to now huve not been successful in tholr
pruotioul upplicution,

l. Fundamentals of the rice bran stabilization technology

The basic principles governing rice bran stabilization
have been recently established and will be most helpful 1in
evaluating appropriately processes and equipment.

Natural lipases are a major cause of deterioration of
bran after milling. They and the substrate come together by
milling and oil deterioration starts. Under certain conditions,
other enzymes also naturally present in the rice grain can
deteriorate bran oil. Peroxidases cause oxidative spoilage of
bran constituents at low moisture content. Some enzymes, like
peroxidase, can regenecrate their activity after total deactiva-
tion Aif special provisions are not made. Other enzymes, like
lipases, which activities have been suppressed by combining
partial inactivation and dehydration, are reactivated when mois-
ture contents increases,

Commercial bran has a high microbial population, frequently
exceeding four millions microorganisms per gram. Molds - including
heat-resistant spores - able to produce active lipases and mycotoxins
are always present,

Insects, whether adults, larvae or eggs, are usual conta-
minants cf commercial rice bran.

In order to process rice bran into a food grade product
of good keeping quality and high industrial value, all above
mentioned causes of spoilage must be arrested, Ensyme inactiva-
tion must not be only complete but irrevessible. And inactivation
must be carried out as soon as possible after milling, preferably
at the mill site. Heat resistance of rice bran enzymes depends
upon temperature and time of treatment as well as on moisture
content, the laiter being a critical parameter. The higher the
moisturs ccntent the lower the heat resistance. Realization of
this fact allows to perform effective stabilization under the
mildest conditions possible, keeping processing cost low and
retention of natrients and food grade properties of bran high.




Effectiveneas of stabllization can be assessed easily.
Measurement of residual peroxidase activity has proved to be a
reliable and practical method for it. Peroxidase is the most
heat resistant enzyme in bran. 1Its destruction assures inactiva-
tion of lipases and other enzymes. There is no need for storage
tests to assess the effectivenes = of stabilizatic.. Available
quick methods for peroxidase evaiuation allow in-line quality
control of the stabilization process, which is of outstanding
importance to assure successful industrial practice.

Well stabilized rice bran has excellent keeping quality
provided adequate protection measures from microbial, insect and
other pests are taken. Like wheat flour and many other food pro-
ducts, stabilized rice bran demands appropriate storage technologye

2. Processes for rice bran stabilization.

Most of the processes developed involve dry or moist heat
treatment. Use of chemicals or 7y-irradiation, as well as storage
under low=-temperature and/or inert atmospheres have also been rfuge-
gested although they have never been accepted as reliable, practical
procedures,

It has been claimed that dry heat treatment produces rice
bran of satisfactory keeping quality. However, several of the
following drawbacks are common to all these methods : 1) Severe
processing conditions; although they damage the bran, quality
losses have been neglected. 2) Substantial moisture removal with
high calorie-consumption. 3) Complete and irreversible inactiva-
tion of enzymes is not achieved. 4) Low moisture content of bran
during storage is a must.

Moist heat processes generally involve steaming bran for
3=30 minutes, drying to 3-12% moisture content and cooling. Cooking
and extrusion under high pressure 1is another alternative. It is
generally recognized that moist heat is more effective than dry
heat, Notwiqhstanding, out of t-e many processes using steam,
few have achieved satisfactory results, For proper stabilization,
every discrete particle of bran must have a determined moisture
content according to processing temperature and time, Adequate,
uniform moistening and treatment of every discrete particle,
whichever the lot size of bran is -~ grams or tons -, is not easily
achieved. Bran agglomerates with moistened surface but dry core
are usually formeda When properly performed, steaming bran for
3=5 minutes at 100 C, followed by drying up to initial moisture
content and cooling accomplished satisfactory results.
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In the "Inatituto e agronufomton y Yeenologfu de wlimentoy” (1ATA) a
proceny for tho stubiliation of rice br.n, «m woll us the machinery
hoceosury for it hiove baon developos. The Procoss wttuings

1) Completie wnd ireeverolble inuctivution of asynes
2) Mniwde. then of wisroflop,

3) Destruotion of Inurctp

4) Imvrovement in ihe sroduat vigontibliity

5) Frolonga safe ntor. ge of rico br.a

The procoevs conciato of u hydrotherile trestanent of brun through
viich te byoroduct in trewted willi ptewm, dricl und subcoquently coolxd.

To optinise thin wrocenty it huin been neeess ry to muko o provious
study of itp busio dopeotn guch ds its effcote on the enzyneatio
sctivitico, nmutrlento, ond physicul und ohcaic.l churcrteniotics of
briil as relatud to wolsture content, pil, microbiul pepulition, rice
L1lling diurron, provicus ilolory of the rico otook, etc.

wfter huvine studiod tho proceus, the Inotitute hup cone.ntrated
ito offorty en the dovolopment of tio noceecu.ry equipment for itop
induatri ) .upiie.tion, Thooo offurty have loi to the developaent of
tvo diowotiv.ting m.ohinea, exsliined later on. Such aohilnes, intended
to opor.te in nmillg liching otoun » hive boen douvipgnod o
uutonoimoun units provided with shoeir owm gtoum nourceo,



4. Babilising unite

They have been named A and B. The A unit disactivates the rice bran
kesping it as & powder while the unit B processes bran into pellets.
In both units the process begine b direct heating ard wetting the
bran with steam on a fluidiged bed. In unit A the inactivated bran
is unloaded into a flash dryer to get a final dry and cool powdered
product. The complete process takes about 3 minutes. In unit B the hot
and wet bran is extruded into pellets, dried and cooled.

At present, the A unit with a oapacity of 100 kg/h and 450 kg/n
is being manufactured and commercielized. The B disactivator is in
an advanoed pilot stage.

The most important characteristics of the A unit are summarised
below @

és;- It is continuous

It is easy and simple to operate. Trained personnel is not
required
(c¢) Its production rate can bo varied. The A - 450 unit can
work satisfactorily within the 100 - 450 kg/h range, and the
B - 100 unit within the 50 - 100 kg/h range

(a) Man labour is low. Practically, only a watohman is required.

(o) It is made of a resistent material and its simple mechanisa
minimizes risk of breakdown or failure. Repairs can be
easily made even in rural areas. Spare parts are easily
acquired or made

(f) The equipment is compact and does not require of any special
wor': to be installed

(g) The unit is light and takes little room




5. Sources of cnerpy

To fall the luck of steum o. oihor culorio c.urces Irequantly
ooourring in rice mills, it hus buen dovoloped o oteam and hot uir
goorator udupted to the speciul noeds of the EIVD urits. Those
neoda sret low invooinment und operution costs, und osimple porforurnc
and muintenunce. Tuking this into account, a heit pource hus boen
davolopod concisting of a commeroial air hester provided vith o
device to genorute stocam.

Buse generators to be usod cun be of two kindes by indiroot
heu.ting or by mixing uir with combustion guscs. In both occwou, the
steam goncrutor device 4o ousy 1o be ingtillcd wnd not expanoivo,
The -wquipmont of indircot he.ting type using ¢.o-0il, puirolounm o
fucl-oil, is reudy to be ocoimercialized; unother unit uszing rice Lug!
is undor study. The equipment mixing «ir vith combustion juosos is
being exporimonted on sn induptriul nouluy regults up to now ure
mtirely sutiofuctory.

6. Chuructoristico of otibilizcd rico EXinte

6.1, Phyniocul churcctoriotion.

Equilibriua molature of pevdewod or polletized rdoe L.
ptubilisod wo otutod ubove io  10% (room toupor:ture 15=39C wnd
relutivo lnaidity 50-35 , ), Juoh o level i entiroly sutiofuctory t-
provont both hydrolyuls wnd runcidificution of fuip. Highor or lowe:
lovolo would bo lonos udoyuuto,



Bulk density of stubilized brun is greuter thun that of raw
wtreatod brun (Tuble II)j storing und trunsport of powderod
stubilived brun und pellotitod gtubilized bren requires, regpoctively
0%7 and 1°1 w3 por ton less thun in ouse of the untrouted product,

Table II. Bulk dansity of ruw und atubilized rico brun ()

Ruw rice brun 0°32
Stubilized rioce bran
A wit (powder) 0°41
B8 unit (pollets) 2 0°%
(a) ex/oo

(b) Pellets 1

on long und 6 mu diameter

With regurd to purtiocle size distribution, simul tuneous stubilization
und polletitution wein some udvunt.gess not only in velune ouving but
wlso in hindling. The pellets uro us viell uwore adecuite for continuous
oil extruotion. Un the other hund st.bilized brun povider w180 contuins
less proportion of fina partioles thun the ruv muteriul (fuble ITI).

Table IIl. Size purtiolc distribution in ruw und stubiliced rice brun

Ruw St.bilized

Size (}‘) rico brun (%) rice brun (70)
)m 3.34 5.25
500 - 250 %° 29 a°.4
250 = 125 40°03 38°21
<125 26°33 15°09

Stubilited brun is durkor thun wntreated brung hoviwver, the

diffurenscs uro not importunt (Tuble IV),.



Tublo IV.- LEffeots of stubilisution on the oolour(a) of rico bran

L a b
g Ruw rice bLrun 62°0 0°2 156
Stabilizod rice brun
:unit (povder) 532 0°7 16°
Junit (pelleta)(b)  57°3 1°3 16°8

(o) Huntor colours white stundurd (L = 93°G, 4 »=1°0, b = 2°3)
L, luminosityj; a, red compononisj b, yollow componenis,.

(b) Swaple ground to puss 20 = mesh ciove. “

6.2, Ingects .ud microorz.nicn

Tho proccags of stubilizution destroys the microor nigmss und :
inpectc—vinichover tlo veget.tive from in vhiich thoy ..re found (Table V),

Tublo V. Lffcoto of stubilizution on tho microlloru of rice brun.

Todul count

nioroorguniuvag/ g “olde/cr
Raw rice brun 3,770,000 110,000
3t.0iliLod rico brin
A unit (pov.dur) 2,2C0 135
8 unit (pcllets) 180 0

The dustiruction of .molds spore io apceci.lly liaportunt in order to
provent thoir ¢ro.ith .nd lipase production.

€. 3. Choutoc.l compogition

o 3~ie _veroso chomicul comvonition. Tho uverwpo chouioul
compooition of otubiliuod rico brun is given in tuble VI.
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l‘ablo V1. Avumgu ohemiocul oonpo.itim("
- -stubilized rioce bran,.

Protewn®® 15°34 - 17°09
Fat 15°03 - 20°66
Ash - 8°73 - 10°45
Fiber 6°7€ - 10°20

' N-free extract 44°16 - 48°76

(5) ".’o' dob.
(b) ¥ x 6°25

Stabilization doos not ohange origimal ocmposition

6,3-h. Engymes. Treutuent of rice bmu degactivutes oouplotu und
m"aruibly tho lipa.oe and other entymes roopon-:l.blc for fat dotciomtion.

Dasaotivution is attuined oven when spuciul oonditions oricd.uatm
aporo:lly hich enzymuitio aotivities ure found. For instunce, vhen
harvesting in ruining scamon prevents proper drying.

6. 3-o. Nutritive vulue. Thiamine contents of untrouted and treuted
brun uro 39°9 and 37°0 mgr/k¢. Overull retention of thiumine is
~ Sherefore very high-not less than 95 .,

6.3 d. Naptural toxicants in bran. Trypsin inhibitors and heamaglotinins
are insotivated.

_ S8uch sutisfiotory results ure to be expeoted due to prooouhc
oonditionos high tompor..sture chort times

- & étomm- 1ifa.,

Stubilived rico brun cun be storod for montho without doterioruuon
(Pig. 3 und 4). Lniymitio uwotivitios ure not ropemorutod.




‘ STORAGE LIFE OF STABILIZED RICE BRAN
Stabihzmg unit A
301
o
!
RAW RICE BRAN
20 .
)
> 8
¥
=
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sualuzso RICE BRAN™ ™~ |
0 + b= >

. & %0
DAYS OF STGRAGE

Fig.3. — CHANGES IN ACIDlTY DURING STORAGE OF RICE BRAN
(Rice bran stored under room conditions in plastic bags,

1 Kg. capacity)
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STORAGE LIFE OF STABILIZED RICE BRAN
Stabilizing unit. B
30 ¢
- RAW RICE BRAN
- .
> ¢ 20+t
5
0o
<3t
10 1
STABILIZED RICE BRAN
° ——® e ¢
o A Y 4 & 'R 4, A -y
30 60 200

DAYS OF STORAGE

Fig. 4. CHANGES IN ACIDITY ODURING STORAGE OF RICE BRAN
(Rice bran stored under room conditions in plastic bags,
1 Kg. capacity)
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dndusirial utilization § Uil extraction

041 extruction yicld from stubiliszoed povdered rico brwn ( . A
wit) is similur to that rrom ruw rico brun. Yields from pelleticed
bran (. i:tm:lt) appeur to bo slightly lower (Tuble VII).

Tuble VII. Lffocts of stubilization on extraotion yleld of 0il from
rice bran (u)

Cold oxtraotion(b) Hot oxtmot:lon("‘)

Ruw rice bren 163 18°3

Stubilized rice bran
EIVD wmit (powder) 16°4 18°4

LECS wdt (pellets) 157 17°6

(a) Hex.ne-oxtr.oted oil, .. d.b.
(b) Six hours extructionj rice brans hexane, 135 (wsv)
(6) Four bours extruotion, Soxhlet upparutus

41th regurd to oil colowr, the difference between untrested und
stubilizod brun ure mmll (Fig. 5).
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~~-390nm - - 830nm
~ a)Cold extraction
390nm 830n m

b) Hot extraction

Fig.5.— ABSORBANCE CURVES OF HEXANE EXTRACTED OILS
| OF RAW AND STABILIZED RICE BRAN. (c = raw bran;

¢ = stabilized bran)









