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Abstract   
 
Organic farming is a sector of great perspective for Romania, due to the fact that it benefits appropriate conditions for 
the development of such a system of agriculture in comparison with economically developed countries, where super 
intensive agricultural technologies are used extensively, based largely on chemical fertilizers and pesticides. In the 
present study, based on an analysis about organic animal production, performed for 2015-2016 there are apparent 
large possibilities of having profit from this type of agriculture in the enlarged European Community. Talking about 
economic purpose animals, the principal objective that organic farming has in view is their genetic foundation, 
improvement and preservation. At the same time, this system aims to improve the condition of life of the animals, by 
providing not only their physiological needs but also the principles of human care, excluding obviously excessive 
concentration and permanent indoor keeping (Ilie, 2016). In the past two years, in Romania, organically certified farms 
have seen a genuine territorial expansion in relation to the previous years and the conventional farms. 
 
Key words: animal, organic, farming, Romania, trends.  
 
INTRODUCTION  
 
Human nutrition is the basis of its construction. 
Wellbeing, balance and health of each human being 
are in close touch with food. Developing 
appropriate feeding brings together with other 
correct behaviour items a healthier life for 
everyone. Although organic farming was 
considered forever the sole source for living food, 
man has been detached from the concept to the 
detriment of abundance and mostly profit. 
According to recent studies, Romania has made 
substantial progress with regard to cultivation in 
agricultural system, the number of agri-
environmentalists operators, domestic agricultural 
products, but also in respect of the export of 
agricultural products and organic food (I.F.O.A.M, 
2015). 
This type of agriculture is a sector of great 
perspective for Romania, due to the fact that it 
enjoys appropriate conditions for the development 
of such a system of agriculture, fertile soils and low 
level of pollution of the countryside, by comparison 
with the economically developed countries, where 
super intensive agricultural technologies are used 
extensively, based largely on chemical fertilizers 
and pesticides (Ion, 2004; Ilie, 2013; Gonciarov, 
2014). Animals used in organic animal farms must 
meet a number of features such as: being of 
indigenous breeds with high resistance to 

environmental factors, with robust constitution, able 
to be grown in extensively or semi intensively 
system, having very good reproductive indices, 
high fertility and fecundity (Tapaloaga, 2014; 
Ghimpeteanu, 2015). 
 
MATERIALS AND METHODS 
 
Organic agriculture is based on observing the laws 
of life which consists in not direct feed plants with 
soluble fertilizer, but with living beings in soil that 
develops and delivers all that plants need. (Aubert, 
1970). 
Most experts, relying on the provisions of 
Regulation EC 834/2007 of the Council and 
Regulation of the Commission of Agriculture 
889/2008 argue that organic farming has the same 
definition with biological or organic farming 
(Alexandrescu, 2011; Chaoui, 2008). Also, some 
theorists believe agro ecology and agricultural 
ecology have the same meaning: agro ecology or 
agricultural ecology is the branch or discipline of 
ecology that deals with the multilateral study, 
particularly under a productive report of influences 
of environmental factors on plants and domestic 
animals (the so-called agricultural self ecology), as 
well as of structures and dynamics research on the 
of agro ecosystems (agricultural self ecology) 
(Bucata, 2004; Carvalho, 2006). In general, the 
objectives of organic agriculture are subject to the 

 
Table 2. Effect of muscle type in gender against physical characteristics of meat rabbits 

Measurement 
Variabel 

Muscle Type 
Male Female 

BF LD BF LD 
pH     5.22  a    5.26  a     5.33  A   5.31  A 
Water Holding 
Capacity 

 57.51  a            58.76  a   61.24  A           58.30  A 

Colour  
A 14.75  a 14.37  a 13.21  A           13.49  A 
L 62.80  a 62.69  a 64.08  A 62.08  A 
B  8.87  a  9.28  a   8.45  A   8.56  A 

Means for the same item in the same column with the same letter was not significantly different. 
BF: Biceps femoris 
LD: Longissimus dorsi 
 
Meat color is a key determinant, because it is 
the only criteria that can be used by consumers 
to purchase meat.  
The characteristic color of the meat depends on 
the species and type of muscle.  
Color of rabbit meat can be affected indirectly 
by environmental factors associated with the 
production conditions (Dal Bosco et al., 2002), 
stress before slaughtering (Maria et al., 2004) 
and muscle activity in living animals (Dalle 
Zotte et al., 2009). 
 
 
CONCLUSIONS  
 
Sex had no effect on pH, water holding 
capacity and muscle color of  breed of New 
Zealand White rabbits. Acidity (pH), Water 
Holding Capacity and color of Biceps femoris 
and Longissimus dorsi of rabbits male were no 
different, similarly on the female rabbit. 
 

REFERENCES 
 
Barron G., G. Rosas, Ch. Sandoval, O. Bonilla, G. 

Reyes, P. Rico, L. Cardona, F. Zamora, 2004. 
Effect of Genotype and Sex on pH of Biceps 
femoris and Longissimus dorsi Muscle in Rabbit 
Carcasses. Proceeding 8th World Rabbit Congress, 
1349-1353. 

Bizkova, Z, E. Tumova, 2010. Physical Characteristic of 
Rabbit Meat: A Review. Scientia Agriculturae 
Bohemica, 41, 2010 (4): 236-241. 

Dal Bosco, A., C.Castellini, C.Mugnai. 2002. Rearing 
rabbits on a wire net floor or straw litter : 
behaviour, growth and meat qualitative traits. 
Livestock Production Science, 75: 149-156. 

Dalle Zotte, A., Z. Princz, Sz. Metzger, A. Szabo, I. 
Radnai, E. Biró-Nemeth, Z.Orova, Zs.Szendro, 
2009. Respons of fattening rabbits reared under 
different housing conditions. 2. Carcass and meat 
quality. Livestock Production Science, 122: 39-47. 

Hernandez, P, M. Pla, A. Blasco. 1998. Carcass 
Characteristic and meat quality of rabbit lines 
selected for different objectives: II. Relationship 
between meat characteristics. Livestock Production 
Science, 54:125-131. 

Hulot, F., J. Ouhayoun. 1999. Muscular pH and related 
traits in rabbits: a review. World Rabbit Science 7, 
15–36. 

Kowalska, D., A. Gugolek, P. Bielański. 2011. Effect of 
Stress on Rabbit Meat Quality. Annals of 
AnimalScience, Vol. 11(3):465-475. 

Maria G.A., G. Liste, M. Villaroel, T. Buil, C. Sanudo, 
J.L. Olleta, M. Lopez, 2004. Effect of Transport 
Time and Season on Aspect of Rabbit Meat 
Quality. Proc. : 50th International Congress of Meat 
Science and Technology, 8-13 August, 2004. 
Helsinski, Finland, 221-224. 

Pla, M., L. Guerrero, D. Guardia, M. Oliver, A. Blasco. 
1998. Carcass characteristics and meat quality of 
rabbit lines selected: I. Between lines comparison. 
Livestock Production Science 54: 115-123. 

Soeparno, 2009. Ilmu dan Teknologi Daging. 
Yogyakarta: Gadjah Mada University Press.  

Warriss, P.D., 2000. Meat Science: An Introductory 
Text. Oxon, UK: CABI Publishing.  

Yalçın,S., E. E. Onbaşılar, İ. Onbaşılar. 2006. Effect of 
Sex on Carcass and Meat Characteristics of New 
Zealand White Rabbits Aged 11 Weeks. Asian-
Australian Journal of Animal Science. Vol. 
19(8):1212 – 1216.  

 

Scientific Papers. Series D. Animal Science. Vol. LX, 2017
ISSN 2285-5750; ISSN CD-ROM 2285-5769; ISSN Online 2393-2260; ISSN-L 2285-5750



266

 

sustainable 
systems (D
2011). 
When we r
the main ob
view, it is 
its improve
time, this sy
life of th
physiologic
human ca
concentratio
Romania, in
analysis a
performed 
apparently l
from this 
European 
Foundation)
 
RESULTS
 
In Romania
450 thousan
agricultural 
of this are
industrial p
areas from 
(CertRom, 2

Figure 1. M
Romania

 
According 
Agriculture
is exported
sector are 
Switzerland
from Roma
products. 
The numbe
has risen 
approximate

developme
avidson, 200

relate to eco
bjective on w
the genetic 
ement and 
ystem aims 

he animals, 
cal needs b
are, exclud
on and perm
n the presen
about orga
for the 20

large possibi
type of a

Commun
). 

S AND DIS

a, organic far
nd hectares,
area of 14.7

a is covere
plants for pr

Satu Mare, 
2014, MARD

Most used area
a, conforming

to some st
, much of th
. Main tradi
Germany, A

d and Denma
ania and then

er of compan
to about 

ely 27000 

ent of agr
05; Charlier

onomic purp
which organic

fund, target
preservation
to improve 

by provid
but also the
ding obviou
manent indo
nt study, bas
anic anima

015-2016 pe
ilities of rem

agriculture i
nity (Cert

SCUSSION

rming cover
, just over 3
7 million hec
d by the ce
rocessing, es

Arad, Timi
D, 2015).  

as in cattle org
gly CERTROM

tatistics of t
he organic p
ing partners 
Austria, Ital
ark, which bu
n devolved t

nies operatin
3800 units
in 2012, in

ri-environme
, 2006; Cior

pose animals
c farming ha
ing respectiv

n. At the s
the condition
ding not o
e principles
usly exces
oor keeping
sed on a SW
al product

eriod, there 
moving the pr
in an enlar
tRom, T

NS 

rs approxima
3% of the t

ctares. Over 7
ereal crops 
specially in 
iș and Dobru

ganic farming 
M/2016 study

the Ministry
production, 8

of the ecolo
ly, Netherla
uy raw mater
to sell proces

ng in this se
s in 2007 
ncreasing by

ental 
ruta, 

s, as 
as in 
vely 
ame 
n of 
only 
s of 
ssive 
. In 

WOT 
tion, 

are 
rofit 
rged 

Time 

ately 
total 
70% 
and 
flat 

udja 

 
 in 

y of 
80% 
ogic 

ands, 
rials 
ssed 

ector 
 to 
y 7 

tim
onl
Acc
Agr
pro
dev
org
sma
che
che
veg
org
the 
gro
farm
ave
from
Dev
If th
doe
201
in 
data
org
Rom
the 
gra
mil
201
Liv
an 
anim
air,
to e
pro
201
exc
dep
org
to 
cho
pro
ada
vita
In 
land
for 
imp
pro
to 
met
and
a h
diff
fod
add

mes, but of th
y 100 proces
cording to 
riculture an

oducts marke
velopment an
ganic process
all and poo
eese, 268 ton
eese, 600 to
getables and
ganic cultivat

number of o
own from 38
ming increas
erage rate of
m the Min
velopment. 
he area unde
es vastly ex
15, the area u
exceed 290 
a, in the past

ganic farming
mania has c
first 20 orga
ins, mushroo
llion euro in 
15). 
vestock produ

activity co
mals must h
 and their nu
ensure the i

oduction and 
11; Nitu, 2
cessive gra
pending on t
ganic farming

the rules la
oosing spec
oduction, it i
apt to local c
ality (Tapalo
the context 
d ratio is ver

ruminants 
portant is th
oper fertilizat

be exploit
tabolism ret

d pigs consum
high energy 
ficult for su

dder cultivati
d supplement

ese only 200
ss  organic pr
some data 

nd Rural D
t in Romania

nd diversifica
sed or semi-
rly diversifi

ns of Schwei
ons of hone
d fruits. D
ted land incr
operators in 
834 to 2673
ses from yea
f 23 percent
nistry of A

er cultivation
xceeded 200
under cultiva
hectares, an

t 5 years the 
g increased 
ome in a sh
anic exporter
oms, berries,
2006 (Agric

uction farms
nnected wit

have access t
umber per u
ntegrated sy
crop produc

012). To a
azing, the 
the area ava
g, animals m
aid down in
cies and 
s taken into 
conditions, r
aga, 2014). 
of an organ

ry important,
managemen

he ratio leg
tion, cows an
ted most, b
urns nutrien
me cereals a
and protein

uch a formu
ion to be do
ts. 

0 do marketin
roducts.  
from the 

Development,
a is in the fu
ation. The p
-processed p

fied: 480 ton
itzer, 330 ton
ey, 100 tons
During 2007
reased by 3.
the organic 
6. In Roma

ar to year in
t, according 
Agriculture 

n in the 2010
0 thousand 
ation in orga
nd according
area under c
by 37%.  I

hort span of 
rs worldwide
, nuts with a
cultural New

s in Romani
th the land
to the areas 

unit area mus
ystem betwe
ction (Dobre
avoid soil e

number o
ailable is det
must be reare
n the detaile

breeds of
o account the
resistance to 

nic farm, pa
, and represe
nt properly,
gumes and 
nd sheep are
because thr

nts in the so
and their rati
n concentrati
ulated ration 
one, being n

ng deals and

Ministry of
, ecological

ull process of
roduction of

products was
ns of sheep
ns of yellow
s of canned
7-2012, the
5 times, and
farming has

ania, organic
n a weighted

to the data
and Rural

0 eco-system
hectares, in

anic farming
g to official
cultivation in
nterestingly,
time among

e. We export
a value of 75
ws Magazine,

ia represents
d, in which

in the open
st be limited
en livestock

e, 2009; Ilie,
erosion and
of animals
termined. In
ed according
ed rules. In
f livestock
eir ability to
disease and

asture/arable
ents the basis
, also very
grasses for

e the species
rough their

oil. Poultries
o must have
ion, so it is

based only
necessary to

d 

f 
l 
f 
f 
s 
p 
w 
d 
e 
d 
s 
c 
d 
a 
l 

m 
n 
g 
l 
n 
, 

g 
t 
5 
, 

s 
h 
n 
d 
k 
, 

d 
s 
n 
g 
n 
k 
o 
d 

e 
s 
y 
r 
s 
r 
s 
e 
s 
y 
o 

 

According to CertRom, if in 2015 it was registered 
a number of 15627 heads of animals reared in 
organic farming or in conversion, year 2016 comes 

with a significant increase of this number with 
about 5620. This means that Romania is still 
booming on this programme. 

 
 

Table 1. Organic certified and in conversion animals in 2015, conformingly CertRom 

County Species C1 C2 C3 Organic No of animals/ 
farm 

Botoșani bovine    X 5 heads 
Botoșani bovine    X 6 heads 
Buzău bovine    X 9 heads 
Buzău sheep    X 62 heads 
Caraș-Severin bovine  X   128 heads  
Caraș-Severin bovine    X 54 heads  
Caraș-Severin bovine X    179 heads 
Caraș-Severin bovine    X 588 heads 
Caraș-Severin bovine X    1 head 
Caraș-Severin bovine    X 15 heads  
Caraș-Severin goats    X 43 heads 
Caraș-Severin sheep    X 5896 heads 
Caraș-Severin sheep   X  354 heads 
Caraș-Severin sheep  X   3142 heads 
Caraș-Severin sheep X    4223 heads 
Caraș-Severin sheep X   X 1870 heads 
Caraș-Severin sheep    X 112 heads 
Cluj goats    X 129 heads 
Dolj goats  X   160 heads 
Dolj sheep  X   190 heads 
Gorj bovine    X 4 heads 
Hunedoara bovine X    2 heads 
Hunedoara bovine    X 41 heads  
Hunedoara sheep X    10 heads 
Iași bovine    X 48 heads  
Iași goats    X 120 heads 
Iași sheep X    6 heads  
Iași sheep    X 266 heads  
Neamț bovine    X 10 heads  
Suceava bovine X    12 heads 
Suceava bovine    X 290 heads 
Suceava bovine  X   3 heads  
Suceava bovine    X 122 heads  
Suceava bovine  X   34 heads  
Suceava bovine X    49 heads 
Suceava bovine X    4 heads 
Suceava goats    X 155 heads 
Suceava sheep    X 49 heads 
Suceava sheep    X 148 heads 
Suceava sheep    X 126 heads 
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According to CertRom, if in 2015 it was registered 
a number of 15627 heads of animals reared in 
organic farming or in conversion, year 2016 comes 

with a significant increase of this number with 
about 5620. This means that Romania is still 
booming on this programme. 

 
 

Table 1. Organic certified and in conversion animals in 2015, conformingly CertRom 

County Species C1 C2 C3 Organic No of animals/ 
farm 

Botoșani bovine    X 5 heads 
Botoșani bovine    X 6 heads 
Buzău bovine    X 9 heads 
Buzău sheep    X 62 heads 
Caraș-Severin bovine  X   128 heads  
Caraș-Severin bovine    X 54 heads  
Caraș-Severin bovine X    179 heads 
Caraș-Severin bovine    X 588 heads 
Caraș-Severin bovine X    1 head 
Caraș-Severin bovine    X 15 heads  
Caraș-Severin goats    X 43 heads 
Caraș-Severin sheep    X 5896 heads 
Caraș-Severin sheep   X  354 heads 
Caraș-Severin sheep  X   3142 heads 
Caraș-Severin sheep X    4223 heads 
Caraș-Severin sheep X   X 1870 heads 
Caraș-Severin sheep    X 112 heads 
Cluj goats    X 129 heads 
Dolj goats  X   160 heads 
Dolj sheep  X   190 heads 
Gorj bovine    X 4 heads 
Hunedoara bovine X    2 heads 
Hunedoara bovine    X 41 heads  
Hunedoara sheep X    10 heads 
Iași bovine    X 48 heads  
Iași goats    X 120 heads 
Iași sheep X    6 heads  
Iași sheep    X 266 heads  
Neamț bovine    X 10 heads  
Suceava bovine X    12 heads 
Suceava bovine    X 290 heads 
Suceava bovine  X   3 heads  
Suceava bovine    X 122 heads  
Suceava bovine  X   34 heads  
Suceava bovine X    49 heads 
Suceava bovine X    4 heads 
Suceava goats    X 155 heads 
Suceava sheep    X 49 heads 
Suceava sheep    X 148 heads 
Suceava sheep    X 126 heads 
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Table 2. Organic certified and in conversion animals in 2016, conformingly CertRom 

County Species C1 C2 C3 Organic No of animals/ farm 
Botoșani bovine X    1 head 
Botoșani bovine    X 2 heads 
Botoșani bovine    X 4 heads 
Botoșani sheep   X  351 heads 
Botoșani sheep    X 627 heads 
Buzău bovine    X 8 heads 
Buzău sheep    x 62 heads 
Caraș-Severin bovine X    47 heads 
Caraș-Severin bovine    X 484 heads 
Caraș-Severin bovine    X 5 heads 
Caraș-Severin bovine X    52 heads 
Caraș-Severin bovine    X 12 heads 
Caraș-Severin bovine X    287 heads 
Caraș-Severin bovine X    4 heads 
Caraș-Severin bovine    X 5 heads 
Caraș-Severin bovine    X 3 heads 
Caraș-Severin bovine X    156 heads 
Caraș-Severin goats    X 37 heads 
Caraș-Severin goats    X 67 heads 
Caraș-Severin sheep X    6166 heads 
Caraș-Severin sheep  X   1226 heads 
Caraș-Severin sheep   X  5132 heads 
Caraș-Severin sheep    X 3861 heads 
Cluj goats X    20 heads 
Cluj goats    X 97 heads 
Dolj bovine  X   4 heads 
Dolj goats X    106 heads 
Dolj sheep X    88 heads 
Hunedoara bovine  X   41 heads 
Hunedoara bovine    X 5 heads 
Iași bovine    X 22 heads 
Iași bovine    X 31 heads 
Iași bovine    X 4 heads 
Iași goats X    248 heads 
Iași goats    X 41 heads 
Iași sheep X    46 heads 
Iași sheep  X   11 heads 
Iași sheep    X 110 heads 
Neamț bovine    X 10 heads 
Vaslui bovine X    15 heads 
Vaslui goats X    27 heads 
Vaslui sheep    X 223 heads 
Vaslui sheep X    80 heads 
Suceava bovine  X   9 heads 
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If between 2001 and 2010 the products obtained 
from animals reared in organic agriculture shared 
less than 1% Romanian people preferring 
traditional products because of the low prices in 
comparison with those of organic products, in 
recent years it has highlighted the emergence of 
increasingly more frequent small self-sustaining 
organic type farm (Development strategy for 
agriculture, food industry and forestry in the 
medium and long term, 2001-2005 and 2005-2010 
(MARD). 
Also, in regards to the animal sector, whether in 
2005 a significant increase of certified organic 

livestock, especially sheep and goats, about 13 
times more than in the previous years was 
registered, in the sector of processed products it was 
found out a significant increase, too,  even doubling 
the organic honey production. 
According to CertRom, Romania, in the past two 
years organically certified farms have seen a 
genuine territorial expansion in relation to the 
previous years and from conventional farms. In 
2015, a total of 8261 heads animals raised in 
ecological system has registered (Table 5). 
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farming in 2015 
No.  County Number UM 
1 Botoșani 6 heads 
2 Buzău 71 heads 
3 Buzău 62 heads 
4 Caraș-Severin 6654 heads 
9 Cluj 129 heads 
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15 Neamț 10 heads 
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  Total 8261 heads 

 
In 2016 it is noticed an increasing of the total 
number of animals reared in organic farming 
conformingly the table below (Table 6). 
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CONCLUSIONS 
 
1. Although in Romania still exists legislative and 

institutional concerns for the expansion of 
organic production and the formation of an 
internal market, we believe that we have a 
country that has the most of all the natural 
conditions of organic farming beneficial 
purposes, what is missing being the financial 
support but also the farmers encouragement 
through incentive measures so that they will 
think more increasingly to conversion. 
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Table 2. Organic certified and in conversion animals in 2016, conformingly CertRom 
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2. Unfortunately, although relatively large 

quantities of organic products are produced 
compared to other countries, the Romanian 
consumer is a little more informed and interested 
in green products.  In addition, an organic 
product is 20% more expensive than a 
conventional product, and consumers like the 
idea of buying cheaper or simply does not allow 
buying these products.   

3. Among the socio-economic benefits generated 
by the organic farming can fit: development of 
multifunctional agricultural systems, decreasing 
to a level as low as negative impact of 
agriculture on the environment, diversification 
of production, reducing the consumption of non-
renewable resources and improving the 
effectiveness of labour and the quality of life of 
farmers and as geographical area, in Romania, 
due to the varied and rich terrain, many species 
of animals could be reared.  
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Abstract 
 
The study was conducted to evaluate the proportion level of insect antigens and its effect on goat immuno-response by 
detecting the immunoglobulin serum level. Twenty-four young goats were used in this experimentmaintained in 
traditional farms without health control. The animals were divided in threegroups,respectively control group (0µ Ag-
G/L) and the others were treated with 0.5 ml of antigen-G by subcutaneous injection which had a concentration of 100µ 
Ag-G/L). The parameter observed was the serum immunoglobulin level. The mean value of serum immunoglobulin level 
between treated and control groups were compared by t-test. There was a significance different of parameter between 
groups observed (P<0.05) which showed that corpus crude extract antigen-general of Bombyx mori was able to 
enhance the immune-response of goats. 
 
Key words: Antigen, insect,goats, immunoglobulin. 
 
INTRODUCTION 
 
Through entomology science many secrets of 
immunogen originated from insect could be 
discovered to contribute in the animal 
husbandry improvement. A fact that is in 
extensive farming with traditional maintenance, 
the animals exposed a high mortality level.  
The local goats breed kept without special 
hygienic control caused health problems that 
led a difficulty to the farmer for getting profit 
on it. Consequently an alternative solution 
needed to overwhelm the problems, par 
example by studying the effect of corpus crude 
extract general antigen (CCE/Ag-G) to the 
young goat’s immunity. 
The insect antigens take an important role in 
immunogen enhancement substance in animal 
husbandry although this sciences information 
were still rarely publicized. Therefore 
empowerment of the insect antigens for 
mammalian livestock immunity has a good 
prospect to be revealed. In this line, our study 
used crude extract antigen total body liquid of 
Bombyx mori as general antigen (antigen-G). 
The immunity improvement by using protein of 
saliva insect species of Haematobia irritans 

showed the ability to reduce the development 
of the flies which consumed blood of animal 
immunized with this type of proteins (Cuop et 
al., 2004).  
Ameri et al., (2008) revealed that the saliva 
gland extract of stable flies dominated by 
immunoglobulin binding protein. This antigen 
has been studied for the immuno-reactive in 
cows.  
In other side antigen in the venom of bees or 
Vespidae and a group of ubiquitous protein in 
other organisms included the snake venom be 
used by this organism to defend or to attack 
their preys and their enemies.  
The function of this protein family presents in 
several ways as toxin and as ion channel 
blockers as exist in the snake venom 
(Yamazaki and Morita, 2004).The saliva of the 
flies consisted of immunogen which dominated 
by the antigen-5.  
This immunogen protein produced in granular 
cells and accumulated in the saliva gland. 
Beside that this substances functioned for the 
ingestion process. The molecules categorized 
with this function also called defensin (Lehan 
et al., 1997).The antigen protein could move 
from epithelia cells to the surface of saliva 


