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Abstract

This case describes an unusual mortality in a flock of 4000 125-day-age geese fed with Tofu skin waste containing rongalite in a rural farm. Clinical symptoms,
necropsy changes and intervention measures taken suggested poisoning of geese. Clinical investigation further confirmed that feeding Tofu skin waste was risk cause.
This report is the first investigated case of feeding Tofu skin waste containing rongalite to lead gooses to dead to date, having ruled out acutely contagious diseases with
highly pathogenic avian influenza, gosling plague, goose paramyxovirus infection, and avian cholera, as well as poisoning due to the use of insecticide, anticoagulant
rodenticides and heavy metals.

Introduction In this study we report a case of goose poisoning caused by
feeding tofu skin waste containing rongalite in a goose farm.
Tofu skin waste is not expensive and reused as feed
ingredients for animals because of its nutritional value. Tofu Case report
skin waste on the market is available and well qualified for
animals. However, there may be unidentified tofu skin waste
containing no clear and even illegal ingredients during its

This case report describes mortalities in a flock of 4000
125-day-old geese after they were fed a ration containing up
processing, such as the adoption of rongalite to process tofu _to 79% to'fu .skin was'Fe in C'hina. In'June' 2016 a goose farmer
skin, which will result in its waste containing prohibited in Xingtai City, Hebei Province, China, introduced 4,102 60~
ingredients, affecting the health of animals and humans. day old goslings to his farm. These goslings were divided into

Citation: Wang X, Cai C, Li Y, Tang H, Robertson ID (2020) High mortality in geese associated with feeding tofu skin waste in Hebei Province, China. Int J Vet Sci
Res 6(1): 023-026. DOI: https://dx.doi.org/10.17352/ijvsr.000049



https://crossmark.crossref.org/dialog/?doi=10.17352/ijvsr.000049&domain=pdf&date_stamp=2020-04-02

™ PeertechzPublications

two groups: one for use as future breeders (1850); and one for
growing out as meat birds (2252). The two groups were managed
separately; however, both groups were allowed access to areas
of pasture beneath walnut trees during the day. Both groups
were fed a ration at 6pm each day consisting of equal parts of
corn kernels and corn germ meal (a by-product after corn is
pressed and its oil extracted). To control the body condition and
weight of the goslings to be retained for breeding, the amount
of feed given to these birds per head was approximately half
(43%) that given to a meat gosling (ie for every kilogram of
feed a breeder received a grower received 2.32 kg). Water for
the two groups was obtained from the same pond.

On the 3 August (120 days of age), there were approximately
1800 breeding geese and 2200 meat geese alive. Daily
mortalities prior to this time had been < 2 per day in total. On
the 4™ August, the residual waste from an enterprise making
tofu skin sticks for human consumption was purchased from
a seller and on that day was used to replace 10% of the total
geese diet (ie 90% corn mix and 10% tofu skin waste). Tofu
skin waste is a cheap protein supplement and is regularly fed
at varying proportions to geese in China. On the 5™ August, 13
geese (10 from the meat flock and 3 from the breeding flock)
were observed to have died near the feeder (Table 1). Tofu skin
waste was again incorporated into the diet (10%) and fed on
the evening of the 5™ August. On the 6™ August a further 24
geese had died (Table 1). On the 6™ August, due to a shortage
of corn mix, the proportion of tofu skin waste was increased
to 70% of the ration with the remaining 30% being corn
mix. On the 7™ August, 235 geese were found dead, with the
majority (86.8%) being meat geese (Table 1). The deaths were
reported to the Poultry Diseases Research Institute, Henan
Agricultural University by the farmer on the following day (8%
August 2016). On examination the majority of the flock was
displaying some clinical signs including depression, weakness,
reluctance to move, incoordination, head shaking, ruffled
feathers and increased water consumption. On the advice of
the veterinarians, tofu skin waste was removed from the ration
and replaced with corn mix.

Autopsy and differential diagnosis

On necropsy the proventriculus and gizzard of three
necropsied birds were found to be full of feed with sloughing

Table 1: Number of dead geese and their ration and treatment during the outbreak.

Number of live geese

Date (August) 3 4t 5t
Meat geese 2900 0 10
Breeding geese 1800 1 3
Total number of deaths 0 1 13
Overall mortality (%) 0.03 0.33
1

Relative risk for death (95%Cl) 1.0 17, :9.4)
Ration® Corn 50 40 40
a(ol/c;n Corn germ* 50 50 50

)

Tofu skin waste 0 10 10

# By-product from corn after pressing for extracting the oil.
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of the gizzard lining (Figure 1). The gastric mucosa was also
easily peeled, the cecum and colon were full of white faeces
that were not formed, and there was evidence of congestion
and blackening of the liver (Figure 2). Liver and spleen samples
were collected aseptically and subsequently cultured on sheep
blood and MacConkey’s agar and incubated aerobically at 37°C
with 5% CO, for at least 24 hr. No pathogenic bacteria were
cultured. Potential differential diagnoses for acute mortalities
in geese include highly pathogenic avian influenza, gosling
plague, goose paramyxovirus infection, and avian cholera, as
well as poisoning due to the use of insecticide, anticoagulant
rodenticides and heavy metals, although these had not been
reported in the locality or province at the time of this outbreak.

Treatment

Based on the clinical characteristics, the veterinarians
from the Institutemade made a preliminary diagnosis of food
poisoning and immediately suggested measures were taken
for gooses: Electrolyte multivitamins (Grosol plus, Bayer (Si
chuan) Animal Health Co. Ltd.) atig per 2 1 of water along with
5% glucose (Edible glucose, Shandong Xiwang glucose Co. Ltd.)
was added into the feed on the 8™ and 9 August. 5% glucose
and electrolyte multivitamins (Grosol plus) at 1g per 4 L water
were provided for a further two days (10*and 11" August).

Outcome and follow up

Epidemiology diagnosis: Daily telephone checks with the
farmer were conducted by the veterinarians from the Institute
until the 11* August. The follow up showed that clinical
intervention measures taken were effective and the flock of
geese recovered on the 11t August.

Data on the mortalities and the association with feed,
groups and days were analyzed by calculating relative risks and
their 95% confidence intervals (95%CI) and chi-square tests
for independence. A Pearson’s correlation coefficient between
the percentage of tofu waste in the diet and mortality was also
calculated.

Birds in the meat flock (which consumed, on average, 2.32
times the amount of feed per head of a breeder) were 4.84
(95%CI: 3.70-6.33) times more likely to have died than geese
in the breeding flock (P<0.0001).

Number of deaths Total
6|h 7(h 8\h glh 'I O(h ‘I 'Ilh
17 204 109 8 1 0 349
7 31 13 3 1 0 59
24 235 122 11 2 0 408
0.6 5.93 3.27 0.31 0.06 0.0
24.1 237.3 130.9 12.2 2.2
(3.3,177.9)  (33.3,1690.5) (18.3,936.6) (1.6,94.5) (0.2,24.5)
0 50 50 50 50 50
30 50 50 50 50 50
70 0 0 0 0 0

* An individual breeding goose received, on average, 43% of that fed to a meat goose.
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Figure 2: Hepatic congestion with black discoloration.

The day after the birds were fed a ration containing 70%
tofu skin waste, mortalities increased significantly (RR 237.3;
95%CI 33.3-1690.5) compared with when no tofu skin waste
was fed (4™ August) (Table 1). There was a strong correlation
between the number of dead geese and the percentage of
tofu skin waste fed in the previous evening (r=0.85, p<0.02).
The above clinical comprehensive diagnosis results indicated
that tofu skin waste was the real dangerous cause of goose
poisoning.

Discussion

In this case, autopsy clearly showed that the dead goose’s
glandularand muscularstomachswerefilledwithfeed, thececum
and colon full of unformed white feces, the liver swollen and
congested with black discoloration, as well as no symptomatic
changes of any acute infectious diseases appeared. These
clinicopathological anatomical changes suggested that geese
died of acute death. On clinical epidemiological investigations,
as the management, environment, drinking water and feeding
style, other than the amount of ration provided, were similar for
the breeding and meat geese, and deaths had been consistently
low prior to the ration change(significant correlation between
the number of dead geese and the percentage of tofu skin
waste fed (r=0.85, p<0.02)), together with the effect of
clinical intervention, the above findings logically supported a
diagnosis of acute poisoning associated with the consumption
of this specific batch of waste tofu. Unfortunately no tofu
waste was available for toxicological analysis; however tofu
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waste (although not this batch) had been widely used by other
geese farmers with no prior reports of high level mortalities or
morbidities in China. This geese farmer had previously fed tofu
waste at a low proportion (<10%) with no deleterious effects.
Confusingly and interestingly, information by telephone follow
up showed that the farmer had knew that the tofu skin waste
he bought contained rongalite, and also provided valuable
clinical evidence: based on previous feeding experience, the
farmer subjectively believed that feeding tofu skin waste to his
geese was not a problem. Thus, in the absence of other feeds,
the farmer incorrectly fed the gooses large doses of tofu skin
waste. This eventually caused goose poisoning, which also
suggested that there may be cases where individual farmers
violated animal welfare principles and used illegal feed to raise
animals.

Rongalite® (BASF) or (Bruggolite®,INCI) (active ingredient
of sodium hydroxymethyl sulfinate (Na*HOCH,SO,"), which is
also known as sodium formaldehyde sulfoxylate or sodium
oxymethylene sulfoxylate) [1] is widely used as an industrial
bleaching agent in the printing and dyeing industries [2,3]. As
it is suspected to be carcinogenic, its addition to human and
animal feed has been banned in many countries, including
China [4]. However, recently it has been detected in soya bean
products (rolled dried soya bean cream also known as tofu skin
sticks), wheat flour products (steamed bread) and rice products
(rice vermicelli) in China [5]. The preference of consumers for
whiter, chewy tofu skin sticks with a long shelf life encourages
the illegal use of rongalite as a food additive [5,6]. Although
its legal manufacture has been restricted to four chemical
plants in China and a sales register established, some illegal
manufacture has been reported for use in human food products
[7]. This case is to some extent another evidence (illegal use of
rongalite to produce Tofu skin) and also special food poisoning
for geese. The acute toxicity demonstrated in this study after
feeding tofu skin waste strongly suggests formaldehyde
toxicity as a result of the breakdown of rongalite in vivo and
highlights the potential toxicity of rongalite in geese. And
that has enriched the clinical data of the potential toxicity of
rongalite, but the mechanism of its toxicity needs further to be
researched and analyzed.

Conclusion

This case not only described high mortality in geese
associated with feeding tofu skin waste containing rongalite,
but also highlights the dangers arising from purchasing feed
of an unknown status from an unlicensed supplier, as well
as highlights demand for more information surrounding the
subject to be made available to the veterinarian.
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