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Tecnozoo, a leading Italian manufacturer of 
specialty nutr ient and management 
solutions for livestock and poultry, has 
appointed Besta Biotech Co., Ltd., a 
leading distributor of quality products and 
advanced technologies for animal health, to 
distribute their products in Taiwan.


Roberta Vanzetto, Regional Manager Asia 
Pacific of Tecnozoo, commented, “In line 
with our plan to expand our global reach, 
we are glad to announce our partnership 
with Besta.  We are pleased to be able to 
work with a reliable partner like Besta and 
see significant growth opportunities in 
Taiwan.  We trust the experience and 
support from Besta can help us bring our 
products to the local animal feed market.”


“We are excited to be part of Tecnozoo’s 
growing network of distributors in Asia,” 
said Davices Ko, Vice General Manager of 
Besta.  “Over the years we have forged 
strong relationships and established 

connections in the local animal husbandry 
market.  Our understanding of the market 
will enable us to launch Coxi Stop and other 
Tecnozoo products successfully to the right 
customers and market segments where 
Tecnozoo’s technology is best utilised.”


“This new partnership further affirms 
Tecnozoo’s commitment to the Asia Pacific 
region,” commented David Saunders, CEO 
of LinkAsia Partners.  “Besta has a wealth 
of local experience and will be the right fit 
for the Tecnozoo products in Taiwan.  Their 
access to and relationships with the key 
accounts will be valuable for Tecnozoo’s 
market development and revenue growth.”

About COXI STOP 

COXI STOP from Tecnozoo is a product 
based on a phytobiologic complex, 
containing essential oils in particular 
rosmarinus officinalis (rosemary) and 
thymus vulgaris (thyme).  


The available product presentations are 
adapted for use in periods of stress and 
loss of appetite in animals.  It is also used 
as a co-adjuvant in the pharmacotherapy 
of coccidiosis enteritis and trichomoniasis.


COXI STOP is a natural product effective 
against serious and common diseases due 


to its composition of essential oils 
(rosemary and thyme) with antioxidant, 
a n t i b a c t e r i a l , a n t i - p a r a s i t i c a n d 
immunostimulant properties.  In addition, 
COXI STOP contributes to a healthy 
intestinal flora supporting improved 
appetite, digestibility and overall nutrients 
absorption.


COXI STOP comes in liquid and powder 
forms with a variety of packaged sizes.


For more information on COXI STOP, 
p l e a s e f e e l f r e e t o e m a i l u s o n 
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Animine, a supplier of value added sources 
of trace minerals to the feed industry, has 
recently appointed two new members to the 
team: Kos tas Lymperopou los and 
Shengsheng Li. 


Kostas is appointed as Technical Sales 
Manager, in charge of Southern European 
and Middle East countries. Having worked 
in companies like DSM and Alltech, he has 
sound understanding of the premix and 
feed additives markets. 


As Country Manager - China, Shengsheng 
is responsible for sales development in 
China. With in-depth experience of the feed 
and feed additives industries in companies 
like CP and Pancosma, he will reinforce the 
company’s presence in the Chinese market.


Their addition to the team comes at an 
opportune time to support the new 
applications of HiZox®, a potentiated 
source of z inc oxide, and also to 
accompany the launch of CoRouge®, an 
innovative source of copper.

Kostas Lymperopoulos

Technical Sales Manager


Shengsheng Li

Sales Manager, China


In the pig business, high prolificacy means 
the ability to give birth to large numbers of 
pigs.  Sows that can wean 12 or more pigs 
per litter are highly productive.  We must 
consider not only pig count but also pig 
birth weight, pig quality, and pig viability. 


Non-survival to weaning is detrimental to 
production of the surviving pigs as 
colostrum, milk, and other resources are 
wasted on pigs that die.  Weaning weights 
or 21-day weights prov ide usefu l 
information. 


Below article is reproduced with permission from International Pig Topics Volume 32, No.5 - 
www.positiveaction.info/digital/IPT/2017/IPT_32_5/pdf/IPT_32_5.pdf 

http://www.positiveaction.info/digital/IPT/2017/IPT_32_5/pdf/IPT_32_5.pdf
http://www.positiveaction.info/digital/IPT/2017/IPT_32_5/pdf/IPT_32_5.pdf
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Sow productivity is perhaps best assessed 
by examining the number of full value 
quality pigs and their weight at nine weeks 
of age. The number of full value pigs 
marketed per sow per year is a measure of 
pigmanship and management skill, but it all 
begins with the productivity of the sow. 


We expect that after a lactation of 17-25 
days, the sow will express an obvious and 
fertile oestrus within seven days after 
weaning, conceive upon mating, and bear a 
subsequent litter of equal or better quality 
than the previous litter. 


We expect that the sow will be able to stay 
in the herd and produce 6-8 litters of 
healthy, high quality piglets. 


The highly prolific sow 
The primary influence that causes the high 
pig born live numbers is the genetics of the 
sow. Highly productive sows derive from 
genetic lines that have been selected for 
generat ions for good reproduct ive 
performance.


Extreme individual sows in the extreme 
prolificacy genetic lines can predictably and 
repeatably give birth to more than 20 pigs 
per litter and produce more than 40 live 
born pigs per year. 


I t is wel l sa id that ‘ext remes are 
dysfunctional’ since the most extremely 
prolific Taihu breeds can give birth to many 
pigs but such pigs are of relatively low 
commercial value. 


At the opposite pole, selection for extremes 
in rapid growth rate, carcass muscling, and 
piglet survivability generally drives the 
system toward fewer pigs born live, sub- 
standard lactation performance, infertility, 
and skeletal dysfunctionalities. 


The biological opposition of maternal traits 
and ‘market hog’ (terminal) traits has led to 
the development of ‘static cross’ genetic 

programmes where sow lines derive from 
‘maternal’ lines heavily selected for 
reproductive traits and the sires of the 
market pigs derive from lines selected for 
growth, muscling, and market- appropriate 
conformation. 


The gilt that becomes a prolific productive 
sow is typically the first or second cross of 
two or three genetic lines, typically Large 
White, Landrace, or Chester White, that 
h a v e b e e n s e l e c t e d s t ro n g l y f o r 
reproductive traits. 


The crossing of unrelated genetic lines 
produces hybrid females that optimise 
genetic potential. The best genetic 
programmes combine generations of data 
record keeping and computer-based 
‘BLUP’ prediction technology with visual 
evaluation of reproductive soundness. 


Developing the gilt 
Gilt selection begins when her sire and dam 
are mated. We know which litters are going 
to provide future productive females. 


Gilts have significantly higher dietary 
protein and amino acid requirements than 
do barrows, and those gilts that will be kept 
for breeding purposes should be fed diets 
that meet their maximal requirements, and 
they should be raised in sow and litter 
environments that allow them to grow 
maximally. 


High value gilts should not be fed the 
budget-minded d iets des igned for 
commercial market hogs. Enhanced levels 
of vitamins, minerals, phosphorus, and 
calcium are needed. Traditional gilt rearing 
methods that starve the gilt, force her to 
grow slowly, and l imit her skeletal 
development are detrimental to modern 
genotypes. Excessive commercial focus on 
minimising the cost of feeding replacement 
gilts is misdirected economy. 
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Feed gilts ad-libitum to reach 125 - 150kg 
and about 20mm P2 backfat at about eight 
months of age. 


Research has shown that gilts fed organic 
c h r o m i u m a t 4 0 0 - 6 0 0 p p b d u r i n g 
development have more pigs. 


Purchase only clean negative stock

Any incoming animals should be isolated 
for 60 days and retested 30 days after 
arrival to the isolation facility. 


Purchased breeding animals must be 
seronegative for PRRS and wild type PRV 
virus. Herds that are vaccinating for PRRS 
should buy seronegative animals and 
vaccinate them as appropriate. 


In pseudorabies (PRV) prevalent regions, 
replacements should be vaccinated with 
gene-deleted vaccine and tested negative 
for field virus. 


Where Classical Swine Fever (CSF) is 
endemic, animals should be free from 
persistent infection (PI) as determined by 
PCR. Serology is useless to determine CSF 
status except for presently rare cases 
where pigs are vaccinated with the new 
CSF subunit vaccines. 


Vaccination and controlled exposure 
Gilts in preparation for breeding should be 
vaccinated twice for Parvovirus, Erysipelas, 
and Porcine Circovirus 2 (PCV2). 


Herds with a history of PCV2 problems 
should sequence the farm virus and use a 
vaccine appropriate to their situation. 


In regions where PRV, FMD, or leptospirosis 
are prevalent, vaccinate gilts accordingly. 
Expose and acclimate gilts to the sow herd 
about 30 days prior to breeding. 


There exists in all swine herds viruses such 
as enteroviruses, sapeloviruses, and 

astroviruses that can cause stillbirths, 
mummifications, embryonic death, infertility, 
and shaker pig syndromes. 


It is impossible to vaccinate against these 
‘SMEDI viruses’ but their impact can be 
minimised by exposing gilts to faeces from 
the sow herd and to culled sows 30 days 
before mating, such that the gilts become 
exposed and immune before pregnancy. 


Mating gilts 
Mature gilts should be heat checked twice 
daily (am and pm) by direct boar exposure, 
and mated on their second or third lifetime 
heat. Inseminate gilts at the detectable 
onset of oestrus and repeat insemination 
every 12 hours until the end of heat (when 
she will no longer stand for the boar). 


Gestation feeding 
The nutritional needs of pregnant swine and 
their foeti are not high. A 14% crude protein 
diet containing 0.65% lysine, 0.9% Ca and 
0.7% P is adequate for sows and gilts in all 
stages of gestation. 


Feed a basal level of 2kg gestation diet 
daily and increase or decrease feeding 
levels to body condition score 3.0 or P2 
backfat 17-22mm at farrowing. 


Minimum feeding level is 1.8kg/day. 
Increase feed 500g per day during the last 
three weeks of gestation. Feeding high 
dietary fibre during gestation can improve 
sow satiety, reduce stress levels, and 
improve foetal growth. Sows need more 
feed in cold weather and less feed in warm 
weather. 


Vitamins and trace minerals are important. 
Supp lemen t 750-900ppm cho l i ne , 
70-100+ppm vitamin E, 5-10ppm folate, 
5-6ppm pyridoxine, 200-250ppm Zn, 
500ppb biotin, and 50ppb B12.
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Producers are well advised to add 0.2ppm 
organic Se in addition to the typical 0.3ppm 
inorganic Se (in countries where permitted). 


Sows should have ad libitum access to 
water at all times, and some form of 
environmental cooling should be provided 
(drippers and fans are ideal) when the 
temperature is 28 ̊C or above. 


Sow mortality 
The highly productive sow can be sensitive 
and susceptible to high mortality rates. 
Gestation housing should be dry and well-
ventilated.  Accurate diagnosis is essential 
in any situation of sow mortality. 


The most common cause of sow mortality 
is gastric ulceration due to feeds being 
ground too finely. Feed particle size should 
be 600-800 microns.  There is no economic 
advantage to grinding sow feeds more 
finely than 600 microns.  Pelleted feeds are 
attractive to the eye but are far more likely 
to cause ulcerations.  Do not feed pelleted 
feeds to valuable breeding swine. 


The second most common cause of sow 
mortality is urinary tract infection (UTI). 
These are usually sudden deaths, but some 
vulvar discharge may be observed in 
gestation. 


The common causes are water deprivation 
and alkalinising diets. Urine can be 
collected early in the morning and tested 
with common pH paper.  Ideal pH should be 
5.5-6.5 (slightly acidic).  Herds experiencing 
discharge problems or UTI losses often 
have sow urine pH of about eight. 


In such cases, examine the diet and remove 
a l ka l i n i se rs such as b i ca rbona te . 
Ammonium chloride added to the diet can 
acidify urine and is effective along with 
good water provision in stopping UTI 
problems.  Consult with your nutritionist 
and your veterinarian. 


The third most common cause of sow 
losses is lameness.  Most lameness is 
rooted in structural unsoundness of 
breeding animals.  Common causes of 
unsoundness are legs that are too straight 
and hypoplasia of the medial claw (small 
inside toe). 


Deficiency in biotin and/or zinc can render 
the hoof susceptible to cracking and 
infection. 


Gestation feeding to improve piglet birth 
weight 
There are sow feeding programmes such as 
‘bump feeding’, and ‘bu-bu-gao’, phased 
gestation feeding, addition of fish meal, 
dietary fat, etc., that attempt to increase 
piglet birth weight in high prolificacy sows 
but in most cases there is no positive effect 
and often strong negative effects if sows 
become overfat. 


It has been recognised for more than 30 
years that litter weight and individual birth 
weight are chiefly controlled by genetics. 
This is a function of mature body size. 
Elephants are bigger than rats at birth, and 
Charolais calves are bigger than Jerseys. 
The pig at birth is similarly subject to his 
mature body size. 


Increasing dietary protein and increasing 
gestation feeding amounts can effectively 
waste money, waste feed, and produce 
overfat sows but have little to no positive 
impact on piglet birth weight and piglet 
viability. 


Three dietary interventions in late gestation 
can have a predictably positive impact on 
piglet birth weight and piglet viability. These 
are: 
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• Addition of organic chromium has been 
demonstrated to improve total litter birth 
weight and individual pig birth weights. 
The optimum level of dietary chromium is 
600ppb rather than the oft-cited 200ppb. 
The Cr effect is apparently due to 
modulation of insulin response. Cr is 
incorporated into new cells in the sow’s 
body as they are formed. Provide Cr to 
t h e d e v e l o p i n g y o u n g g i l t a n d 
continuously long-term to the sow.


•Carnitine when provided at 50ppm during 
the last three weeks of gestation does not 
m o d i f y b i r t h w e i g h t s b u t d o e s 
substantially improve piglet viability and 
early growth.


• Lignocellulose, a specialised insoluble/
fermentable fibre source derived from 
forest resources, can predictably increase 
piglet birth weights by 100g per pig when 
added to late term gestation diets (last 
2-3 weeks of gestation) at the rate of 75g 
per day. 


Preparation for farrowing 
Individually feed sows in gestation such 
that the P2 backfat level does not exceed 
22mm at farrowing. 


Overfat sows have farrowing difficulty and 
increased stillbirth rates. Fat sows tend to 
have lactation failure, eat poorly in lactation 
and lose too much weight in lactation, have 
prolonged wean-to-oestrus interval, and 
produce smaller litters at the subsequent 
farrowing as compared with sows that are 
not overfed in gestation. 


Constipation is one of the most common 
causes of lactation failure in sows. High 
fibre diets pre- and post-farrowing and/or a 
chemical laxative such as potassium 
chloride or potassium magnesium sulphate 
(K2Mg[SO4]2) are effective in preventing 
absorption of dopaminergic endotoxins that 
commonly block prolactin release in sows 
with lactation failure. Avoid feeding high 

fibre throughout lactation as it can reduce 
feed intake. 


Colibacillosis in the piglet can be effectively 
halted by pre-farrowing vaccination of 
sows. Use the four- strain (K88, K99, 987p, 
F41) E. coli vaccine or laboratory prepared 
farm specific killed bacterins. 


Routine use of ‘preventive’ antibiotics for 
control of piglet diarrhoea is illogical and 
deprecated. 


Lactation feeding of sows 
Avoid restricted feeding in lactation. Full 
feed beginning the third day post farrowing. 
Low fibre, high protein diets with minimum 
0.95% lysine should be provided three or 
four times daily. 


The highly productive sow needs about 60g 
of lysine per day in a balanced protein-
amino acid matrix. If all sows are cleaning 
up their feed and no sows have any feed 
left before the next feeding, then sows are 
indeed underfed. 


Addition of water to the sow feed can 
increase feed intake, but wetting of feed 
should be a simple process not a time-
wasting ritual. Put the feed supply near the 
farrowing room, otherwise workers will be 
reluctant to full-feed the sow. 


There is no such thing as diarrhoea due to 
excessive milk production. If diarrhoea 
occurs, get a diagnosis of the underlying 
disease. Full-feeding sows from day three 
to weaning increases weaning weights, 
reduces wean to oestrus interval, and 
increases ovulation rate, embryo survival, 
and increases born live at the subsequent 
litter. Continue to full-feed the sow from 
weaning to rebreeding. 
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Piglet processing 
Where qua l i ty labour is ava i lab le , 
attendance at farrowing can reduce piglet 
mortality. A farrowing powder can dry the 
pig at birth. 


Provide three heat sources at farrowing, 
one behind the sow, and one at either side 
of the sow, to warm the pig when he is 
born, and to warm him while he reaches a 
teat on the right or the left side of the sow. 


Do not tie off the navel, but trim it and dip in 
strong 10% iodine tincture (not tamed 
iodine) to chemically cauterise the navel 
and prevent infection. Tooth cutting is a 
major cause of morbidity and mortality in 
farms that still cut the teeth. There is no 
viable argument to justify cutting the teeth 
of the piglet and intelligent management 
has discontinued the practice. 


Antibiotics are not necessary at birth unless 
there is a serious disease problem, and in 
those cases antibiotics should be an 
emergency stop-gap measure pending 
broader control by vaccination or other 
logical disease management. 


Iron injections are essential to prevent 
anaemia. Moderate dosages of iron 
75-150mg, given at day two and repeated 
at day 10 are preferable to a potentially 
oxidising iron overload. 


Cross fostering can be done safely at birth 
to even up litters, but later cross fostering 
spreads infectious disease and is counter-
productive. 


Castration can be done easily at day seven. 
Consider use of a local anaesthetic and an 
analgesic when castrating piglets, as it is 
not only humane and civilised but it can 
enhance profitability. 


Supplemental feeding (creep feed or milk 
replacer) 
It is impossible for even the best sows to 
provide sufficient milk for large litters. Creep 
feed or supplemental milk should be 
provided. 


Sow milk contains about 1.8-2.0% 
digestible lysine on a dry matter basis. 
Eighty years ago it was noted that 
supplemental milk and creep feeds should 
have lysine levels similar to sow milk. 


More recent research suggests that the milk 
of the sow is not quite perfect for the pig, 
and a milk diet with about 2.4% lysine 
might maximise pig performance. 


Inducing the fairly smart pig to consume 
perfunctorily proffered pellet of low quality 
but sugary 1.35% lysine diet is not easy. 


Some nutritionists gave up on the concept 
of ‘creep feeding’ as supplemental nutrition 
and say that the feed provided to the piglet 
is not to replace or supplement milk, but 
just to ‘teach the pig how to eat’. 


We may call ‘nonsense’ on this. Neonatal 
pigs are precocious and express natural 
rooting behaviour that drives them to 
consume earth to get iron essential for life. 


They do not need to be taught how to eat, 
they know that at birth. Earth, in the form of 
organic peats, can be offered to pigs on the 
floor of their farrowing crate, and they 
consume it readily due to innate grubbing 
behaviour. 


Peat and humic substances can be 
provided to the pig early in life and then 
mixed daily with a high quality creep feed 
which the pig consumes along with the 
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peat, and the pig can thus quickly be 
transitioned to consuming significant 
amounts of creep feed by day seven or 
before. 


The economics of feeding a high quality 
creep feed or milk replacer to a piglet are 
compelling. The maintenance needs of the 
pig and more are being met by the sow milk 
they consume. 


That means that, in effect, about 100% of 
supplemental milk or high quality creep 
feed can be utilised directly for piglet 

growth, and it is quite possible to see milk 
replacers and good creep feeds produce 
more than 1kg gain for every 1kg of creep 
feed consumed.


 

by E. Wayne Johnson,  
DVM, Senior Consultant,  
Enable Ag-Tech 
Consulting, Beijing

____________________________________

by Valérie Kromm and Agathe Roméo, 

Animine, France 
____________________________________ 

Dietary zinc oxide is known to increase 
growth and reduce post-weaning diarrhoea 
in piglets. But why the other forms of zinc 
do not manage to perform as well as zinc 
oxide? Let’s focus on the antimicrobial 
activity of zinc oxide.   


ZnO in diets of weaned piglets 
At weaning, when the intestinal microbiota 
changes and the immune system is not fully 
developed, pathogenic bacteria l ike 
enterotoxigenic E. coli (ETEC) find a 
favourable environment to multiply and 
colonise in the gastrointestinal tract of 
piglets. 


This manifests in the diarrhoea that we 
frequently observe post-weaning, combined 
with reduced growth. 


Among all the additives available to the 
feed industry, zinc in the form of zinc oxide 

is a very popular solution. It is well 
establ ished that z inc oxide exerts 
antimicrobial activity and recent studies 
with combined deep sequencing and PCR 
amplification offer new insights into the 
effect of the pharmacological dosage (3 kg/
T) on the intestinal microbiota of weaned 
piglets.


In vitro, the minimal inhibitory concentration 
(MIC) of ZnO against 75 strains from pig 
intestine showed that it is not possible to 
classify zinc sensit ivity of bacteria 
according to their taxonomic origin.


However, strict anaerobic strains generally 
showed more diverse MIC than lactic acid 
bacteria or enterobacteria. Instead of a too 
simple separation between Gram+ and 
Gram-, the effect of zinc oxide seems to be 
species specific. 


Under ex vivo conditions, it has been 
shown that high levels of ZnO leads to 
bacterial growth depression in the stomach 
and jejunum of weaned piglets, lactobacilli 
being more susceptible to high zinc dosage 
than other bacteria. 



ISSUE 31 SEPTEMBER 2017

TECHNICAL UPDATE 
Antibacterial effects of zinc oxide in weaned piglets 
(continued) 

RETURN TO TOP !10

When piglets are fed 3000 mg/kg zinc 
oxide, enterobacterial diversity increases, 
w i th reduced En te robac te r i aceae , 
Escherichia group and Lactobacillus 
species (Figure 1).


Even if we gained much understanding on 
the effect of ZnO on gut microbiota of 
weaned piglets, some questions remain:


•How does zinc oxide impair bacterial 
metabolism and health?


• Is the positive action of ZnO on piglet gut 
health only due to antibacterial activity?


•Do all sources of zinc oxide perform 
equally?


Mechanisms of ZnO 

Zinc oxide is a non-water soluble 
compound which can dissociate at low pH. 

The gastric environment of young pigs is 
not acidic enough for full dissociation with 
immature digestive system and too high 
buffer capacity of the feed. 


Once dissociated, solubilized Zn2+ are 
released into the gastro-intestinal tract. It is 
generally thought that the antimicrobial 
properties of ZnO are only attributed to 
these ions, which interact with bacterial 
amino acids and play a role in the inhibition 
of active transporters. 


However, if the antibacterial activity was 
limited to Zn2+, water soluble zinc sources 
like zinc sulphate would be more efficient.   
Recent studies have confirmed a specific 
effect from ZnO molecule. The contribution 
of soluble zinc ions to the antimicrobial 
activity of ZnO differed among bacterial 
species and can be very low: for example, 
only 15% for Escherichia coli (Figure 2).

Figure 1 - Effect of the pharmacological dosage of ZnO on the bacteria distribution in the intestine

Figure 2 - Decrease of microbial populations with respect to zinc concentration for ZnO-1 
suspension (red squares) or its supernatant (blue diamonds)
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This would explain why piglet diets are only 
supplemented with pharmacological 
dosage of zinc oxide and not with other 
zinc compounds.  It is still debated if the 
general positive effect of ZnO on piglet gut 
health can only be attributed to antibacterial 
activity.  Among the most likely hypotheses 
concerning the specific effect of ZnO, this 
zinc source would be able to generate 
reactive oxygen species (ROS), under UV 
exposure but also in darkness, and 
consequently causes severe damage to the 
cells. 


ROS induce oxidative stress and can cause 
the oxidation of bacterial lipid membrane; 
this could lead to an alteration of the 
membrane composition and partially 
explain the reduced adherence of the 
pathogenic bacteria like E. coli to host cells. 


This reduction of the bacteria attachment to 
the epithelium would avoid the secretion of 
enterotoxins, leading to diarrhoea. 


Variable effects have been observed from 
ZnO supplementation on gut morphology 
(Figure 3). 


Figure 3 - E.coli ileal adherence without (left) and with (right) zinc supplementation

Currently, mechanisms of the antimicrobial 
activity of ZnO are not totally identified and 
could vary with the target cells, but it is 
recognised that specific mechanisms exist. 
The mechanisms by which zinc oxide 
products will improve piglet intestinal health 
can also depend on the chemical features 
of the particles in the powder.


Not all zinc oxides are equal 
There are many different zinc oxide sources. 
Any result obtained with analytical grade 
trace minerals, which are standardized, 
cannot be fully extrapolated to feed grade 
sources, which are highly variable. Zinc 
oxide can be manufactured with various 
r a w m a t e r i a l s a n d m a n u f a c t u r i n g 
processes. 


Physico-chemical properties of ZnO 
products used in animal nutrition show 

strong differences (Figures 4 and 5), which 
explain variable bioavailability values and 
antibacterial strength.


Manufacturing zinc oxide at the nano size 
can elicit significant differences compared 
to the bulk equivalent and may be of 
potential interest in livestock feeding. 


However, before testing engineered nano 
ZnO particles in animal diets, such 
challenges will need to be addressed: 
product characterization with appropriate 
analytical methods, industrial scaling from 
Laboratory samples, ADME (Absorption, 
Distribution, Metabolism, Excretion) and 
toxicity studies on animals, safety for 
workers and for the environment, and 
compliance with local regulation.
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Figure 4 - Various feed grade ZnO sources (left) and potentiated ZnO (right)

Figure 5 - SEM images of different ZnO products 

A patented manufacturing technology is at 
the origin of a potentiated form of zinc 
oxide, HiZox®, which has been developed 
for animal nutrition. 


Physico-chemical properties are modified: 
specific particle size and shape with 
increased (10 to 15 times higher than 

conventional sources) specific surface area 
drastically increase the surface of contact 
with bacteria. The high porosity of the 
powder amplifies the antibacterial activity of 
this potentiated zinc oxide. Scientific 
experiments have confirmed its efficacy to 
manipulate intestinal and faecal microbiota 
of weaned piglets.


Potentiated zinc oxide
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• In vitro bacterial growth 
Studies supervised by the University of 
Berlin have compared the inhibitory effects 
of HiZox® and regular zinc oxide on the 
growth of pathogenic strains of Escherichia 
coli (fimbriated E. coli PS79/K88/F4 and 

PS7/K81/F18). HiZox® showed stronger 
inhibitory action on E.coli in neutral (pH 6.5) 
and acidic conditions (pH 4.6) which mimic 
gastro-intestinal pH environment (Figures 6 
and 7).


Figure 6 - Effects of regular ZnO and HiZox on the growth kinetics of pathogenic 
strains of E.coli in neutral condition

Figure 7 - Effects of regular ZnO and HiZox on the lag times of pathogenic strains of 
E.coli in acidic condition 
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• Ex vitro bacterial growth 
Optimal manipulation of gut microbiota in 
piglets is not only reducing pathogenic 
bacteria, but also decreasing bacterial load 
in the small intestine. 


An experiment (Vahjen et al, JAS 2012) 
compared the growth repressing effect of 
HiZox® and regular zinc oxide on bacteria 
from stomach and jejunum samples from 
weaned piglets. Differences in the small 
intestine (Figure 8) are likely to originate in 
the stomach (Figure 9).


Figure 8 - Bacterial growth inhibition of ZnO and HiZox, in the jejunum 

Figure 9 - Bacterial growth inhibition of ZnO and HiZox, in the stomach 
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• Intestinal microbial populations 
A study performed in Ghent University 
(Michiels, 2016) measured bacterial counts 
of E.coli and coliforms in the small intestine 
of weaned piglets, which were fed one of 
the four experimental diets: negative control 
(110 mg/kg Zn from standard ZnO); positive 

control (3 kg/T ZnO); HiZox® at EU legal 
dosage (110 mg/kg Zn) and higher dosage 
(220 mg/kg Zn).  Replacing the conventional 
zinc oxide by HiZox® decreased microbial 
concentrations in the small intestine (Figure 
10).


Figure 10 - E.coli count (left) and coliforms count (right) in distal small intestine 

• Faecal E. coli pathogenic factors 
An experiment conducted by Berlin 
University (Vahjen, JAS in press) analysed 
via PCR assays total enterobacteria, the 
Escherichia group and E. coli pathogenic 
factors in faecal samples from weaned 
piglets which were fed one of the four 
experimental diets: negative control (110 
mg/kg Zn from standard ZnO); positive 
control (3 kg/T ZnO); HiZox® at EU legal 
dosage (110 mg/kg Zn) and higher dosage 
(220 mg/kg Zn). More than half of the 
samples in the negative control were 
positive for at least one of the analyzed E. 
coli pathogenic factors, but the other 
treatment groups showed much lower 
percentages of positive samples (Figure 11).


Figure 11 - Percentage of faecal samples 
positive for E.coli pathogenic factor
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• Faecal microbial populations 
One study supervised by Dankook 
University (Cho et al, Anim. Sci. Journ. 
2015) measured the effect of zinc oxide 
dose and source on growth performance, 
nutrient digestibility, blood profiles, faecal 
microbial shedding and faecal score of 
weaned piglets which were fed one of the 
four experimental diets: negative control 

(110 mg/kg Zn from the premix); positive 
control (3 kg/T ZnO); HiZox® at two 
supplementation levels (200 mg/kg and 300 
mg/kg). 


It was concluded that HiZox® modified the 
faecal Lactobacilli/E. coli ratio (Figure 12), 
thus improving faecal score and growth 
performance.


Figure 12 - Ratio of faecal Lactobacilli/E.coli at 14 days post weaning 

Conclusion 
There is growing pressure on the reduction 
of antibiotics and pharmacological dosage 
of zinc oxide in piglet diets. Excessive and 
prolonged used of ZnO are known for 
negative consequences: risk of heavy metal 
contaminations, nutritional antagonisms, 
environmental accumulation, bacterial 
resistance. Feed formulators are seeking 
feed ingredients and feed additives which 
can reduce the risk of digestive disorders in 
critical phases like the post-weaning period. 
HiZox® can be used, in combination with 
alternatives to AGPs, in a preventive way to 
improve intestinal health and reduce the 
need for non-sustainable practices.


______________________________________


References are available from  
the author on request. 

______________________________________
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____________________________________

by Ioannis Mavromichalis, PhD 

____________________________________ 

Conclusions from my recent participation 
in a think-tank on modern fibre nutrition. 
I was recently invited to participate in the 
s e c o n d F i b r e B o a r d t r a d e 
conference hosted by Agromed (Austria) in 
cooperation with the University of Natural 
Resources and Life Sciences,  Vienna. I 
rarely accept such invitations anymore, but 
this time, it was about a theme close to my 
interests: fibre nutrition, of which I have 
devoted a good number of my writings in 
the last couple of years. My participation on 
this board of worldwide experts was 
nothing short of an enlightenment because 
it allowed me to clarify some issues and 
come back with even more questions.


Part of my participation agreement was 
permission to share with our readers an 
outline of this private event, as I strongly 
believe we can all benefit by a deeper 
understanding of fibre as a nutrient, 
an t i nu t r i en t and o f i t s f unc t i ona l 
components. Below are the six major 
points, which, I am afraid, can only provide 
but a brief glimpse of the event.


1. Microflora changes in times of stress 
It is now well-established by numerous 
studies in humans and animals that during 
times of stress, such as weaning in piglets 
or gut infections in broilers, there is a 
tremendous upheaval on the makeup of gut 
microflora. As such, during times of stress, 
it is to the benefit of the animal’s health to 
support the “good” bacteria. We can do this 
by the use of certain external strains 
(probiotics) or by providing functional fibres 
to enhance the innate beneficial bacteria. 


Ideally, a combination of both methods 
should lead to the best possible result.


2. Crude fibre is an antiquated form 
The well-known crude fibre term describes 
only a relatively small function of the whole 
dietary fibre spectrum. For example, it does 
not include all hemicelluloses and pectins, 
both of which play a very significant role in 
modulating gut microflora. Although its use 
remains relevant in establishing equations 
that predict net energy concentration based 
on chemical composition, its value is nil in 
terms of describing the effect of fibres on 
gut bacteria. Similar forms, such as acid 
detergent fibre and neutral detergent fibre, 
offer a more inclusive methodology in terms 
of fibre quantity in any specific ingredient, 
but they still fail to provide any qualitative 
trait.


3. Fibre is not just an anti-nutrient 
There is no doubt that excess fibre will 
reduce overall nutrient digestibility, as it has 
been demonstrated by many older studies. 
But  not all fibres act in this way. For 
example, pectins form a gel that is 
expected to reduce iron absorption, but 
studies have shown it actually enhances it. 
This is because water-soluble fibres reduce 
transit time, enabling better digestibility. 
This is, of course, true up to a certain 
concentration, as we know very well that 
excess soluble fibres, such as those from 
wheat and barley, might actually reduce 
digestible enzyme access to nutrients.

Below article is reproduced with permission from WATTAgNet.com - www.wattagnet.com/
articles/30802-fibre-insights-for-formulating-livestock-feed 

http://www.agromed.at/home-2/news-archive/fibre-board-an-agromed-trade-conference-attended-by-the-industry-elites/
http://www.agromed.at/home-2/news-archive/fibre-board-an-agromed-trade-conference-attended-by-the-industry-elites/
https://www.boku.ac.at/en/
https://www.boku.ac.at/en/
https://www.boku.ac.at/en/
http://www.wattagnet.com/articles/19335-a-broiler-s-gut-microflora-helps-determine-performance
http://www.agromed.at/home-2/news-archive/fibre-board-an-agromed-trade-conference-attended-by-the-industry-elites/
http://www.agromed.at/home-2/news-archive/fibre-board-an-agromed-trade-conference-attended-by-the-industry-elites/
https://www.boku.ac.at/en/
https://www.boku.ac.at/en/
https://www.boku.ac.at/en/
http://www.wattagnet.com/articles/19335-a-broiler-s-gut-microflora-helps-determine-performance
http://www.wattagnet.com/articles/30802-fiber-insights-for-formulating-livestock-feed?v=preview
http://www.wattagnet.com/articles/30802-fiber-insights-for-formulating-livestock-feed?v=preview
http://www.wattagnet.com/articles/30802-fiber-insights-for-formulating-livestock-feed?v=preview
http://www.wattagnet.com/articles/30802-fiber-insights-for-formulating-livestock-feed?v=preview
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4. There is a need to qualify fibre in 
biological terms 
In practical terms, gut microflora respond to 
two types/functions of fibre: solubility and 
fermentability. As it happens, some fibres 
can be par t ia l l y so lub le (such as 
hemicelluloses) or partially fermentable 
(such as cellulose). As such, we cannot 
provide an easy method of characterizing 
each fibre based on its chemical nature 
alone. Thus, each ingredient, with a very 
complex fibre profile, must be assayed and 
characterized individually — a very 
laborious and expensive proposition, but 
one without a more practical alternative.


5. Animal requirements in terms of fibre 
functionality differ 
We can only start to understand the 
complexity of this problem by bringing up 
some examples. In older animals, (insoluble) 
fibre is beneficial only in terms of gut 
motility, whereas its contribution to overall 
energy supply is but limited (fermentable 
fibre). In young animals, however, things 
become quite complicated. Soluble fibre is 
required to slow down digesta passage rate 
in the small intestine, under certain 
conditions, whereas a healthy fermentation 
pattern in the large intestine is required to 
ensure overall gut health. As such, the right 
mix of soluble versus insoluble fibre 
requires quantification for each species and 
age, something extremely d ifficul t , 
especially considering that such ratio is 
bound to be different in relatively healthy 
versus unhealthy animals.


6. Human nutrition is more advanced in 
terms of fibre 
There is a considerable body of literature in 
the realm of human nutrition pertaining to 
the issue of fibre that remains unknown to 
animal nutritionists. Given the close 
proximity of the human digestive system, 
similar problems of gut health  and not so 

disparate ingredients, or at least types of 
fibres we consume, it is logical to assume 
that research from human nutrition science 
could be used at least as the springboard to 
enhance our understanding in fibre and 
health interactions. After all, Hippocrates of 
Kos, the father of modern Western 
medicine, used to say let food be your 
medicine and medicine your food.


R e m o v i n g  e m p h a s i s f r o m fi b r e 
concentration 
We must move away from crude fibre and 
focus on fibre solubility and fermentability. 
Considerable research is required to qualify 
the effects of each type of fibre, and their 
correct ratio under each stress condition for 
each animal species. Ingredients must also 
be characterized according to their 
functional fibre concentrations. In general, 
we must remove emphasis from fibre 
concentration towards fibre physiological 
functions. Fibre is neither “good” nor “bad” 
as there are numerous types of fibres, each 
with a specific role to play — something 
that changes according to animal age and 
condition.
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The PeterLabs Swine Symposium was recently held at the Genting International Convention 
Centre on 17 and 18 August.  With a focus on “Challenges of Maximising Swine Performance”, 
the symposium was very well received by 187 attendees.  The feedback from the attendees 
was positive as they found the event to be highly relevant and practical to their businesses.  
Presentations from the various speakers were also highly rated, including presentations on:


• Successful application of potentiated zinc oxide in piglet feeding (Kostas Lymperopoulos, 
Animine)

•Maximise piglet performance by optimising sow performance (David Saunders, LinkAsia 

Partners)
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On 21 June 2017, Animine brought together its sales partners in Paris for its 2nd International 
Distributors Meeting.  Held at the Business center "Le Cardinal”, this workshop was an 
opportunity for 30 participants from 15 countries in Europe and Asia to exchange and share 
the latest experimental results and applications of HiZox® and CoRouge®.   


New results of HiZox® were presented, strengthening the interest of this potentiated source of 
zinc oxide in poultry.  Indeed, latest studies from the University of Tehran University (Iran) and 
the Southern Poultry Research (USA) showed positive effects of HiZox® on broilers under heat 
stress and on C.perfringens-challenged broilers.


A special focus was placed on CoRouge®, the new source of copper recently approved in the 
EU and in process of registration in Asian countries.  This formulated product contains 75% of 
copper with high bioavailability and positive effects on animal performance as shown in 
European and US studies.
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On 22-23 June, the European Federation of Animal Science (EAAP) and Animine organized the 
second Animine Academy in Paris, following the success of the first edition in 2015.  This 2-
day international scientific conference brought together animal nutritionists from the industry 
and academy.  A limited number of presentations focused on current challenges in swine and 
poultry production through different themes reviewed by renowned experts: Dr Jean-Paul 
Lallès (INRA, France), Dr Steve Leeson (University of Guelph, Canada), Dr Jerry Spears (North 
Carolina State University, USA), Dr Jürgen Zentek (Free University of Berlin, Germany), Dr 
Claire Rogel-Gaillard (INRA, France) and Dr John Jensen (Aarhus University, Denmark). 


The unique format of Animine Academy allowed for sufficient time for discussions, such that 
the audience not only learned how trace minerals can satisfy physiological requirements of 
animals but also affect intestinal integrity and microbiota, or mitigate the effect of heat stress. 
A special emphasis was given on the need for more sustainable practices with zinc and 
copper supplementations, due to the risks of environmental accumulation and increased 
microbial resistance.  The decision from EU veterinary authorities to ban the pharmacological 
dosage of medicated zinc oxide in diets of weaned pigs is the most recent example. 

 

Tell us what you think!

We are always looking at ways to improve this e-newsletter 
and we welcome your feedback and suggestions. 

Please send your comments to info@linkasiapartners.com.
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