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Abstract

This study aimed to investigate the effects of dietary cellulase supplementation
in peanut vine-based diets on growth performance, apparent nutrient utilization,
and digestive enzyme activities in meat geese. A total of 120 healthy 4-week-
old Zhedong white geese with similar body weight were randomly allocated into
three groups, which were fed experimental diets containing 15% (Group A), 23%
(Group B), and 23% (Group C) peanut vine powder supplemented to a basal
diet, respectively, with Group C additionally receiving 3% cellulase. Each group
consisted of 5 replicates with 8 geese per replicate (half male and half female).
Measured parameters included body weight, feed intake, apparent nutrient uti-
lization, and endogenous digestive enzyme activities in the pancreas, gizzard,
and duodenum. The results demonstrated that, compared with Group B, sup-
plementation of 3% cellulase in the peanut vine diet (crude fiber level of 9.76%)
1) significantly increased the average daily gain of meat geese (P<0.05), while
exerting no significant effects on average daily feed intake or feed-to-gain ratio
(P>0.05); 2) significantly or highly significantly improved the apparent utiliza-
tion of crude ash, crude protein, crude fiber, calcium, total phosphorus, glycine,
cysteine, and methionine in the diet (P<0.05 or P<0.01); and 3) significantly
or highly significantly enhanced pancreatic protease and amylase activities, as
well as gizzard protease and duodenal lipase activities (P<0.05 or P<0.01). In
summary, supplementation of 3%q cellulase in high-crude-fiber peanut vine di-
ets can enhance digestive enzyme activities in the gastrointestinal tract of meat
geese and improve their apparent utilization of nutrients from high-fiber diets,
representing an effective approach for the development and utilization of peanut
vine feed resources.
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Abstract: This study investigated the effects of dietary cellulase supplementa-
tion on growth performance, nutrient apparent utilization, and digestive enzyme
activity in meat geese fed peanut seedling diets. A total of 120 healthy four-week-
old Zhedong white geese with similar body weights were randomly allocated into
three groups. The geese were fed experimental diets containing 15% (Group A),
23% (Group B), or 23% (Group C) peanut seedling powder, with Group C re-
ceiving an additional 3% cellulase. Each group comprised five replicates of eight
geese each, with equal numbers of males and females. Measured parameters in-
cluded body weight, feed intake, nutrient apparent utilization, and endogenous
digestive enzyme activities in the pancreas, muscular stomach, and duodenum.
Compared with Group B, the addition of 3% cellulase to peanut seedling di-
ets (9.76% crude fiber level) significantly increased average daily gain (P<0.05)
without significantly affecting average daily feed intake or feed-to-gain ratio
(P>0.05). Cellulase supplementation also significantly or highly significantly
improved apparent utilization of crude ash, crude protein, crude fiber, calcium,
total phosphorus, glycine, cysteine, and methionine (P<0.05 or P<0.01). Fur-
thermore, it significantly or highly significantly enhanced pancreatic protease
and amylase activities, muscular stomach protease activity, and duodenal lipase
activity (P<0.05 or P<0.01). In conclusion, adding 3%o cellulase to high-fiber
peanut seedling diets can enhance digestive enzyme activity, improve nutrient
apparent utilization, and represents an effective approach for developing and
utilizing peanut seedling feed resources.

Keywords: peanut seedling; cellulase; Zhedong white geese; body weight; nu-
trient utilization; digestive enzyme activity

Peanut seedlings are characterized by soft texture and are rich in crude protein,
crude fat, various minerals, and vitamins, with good palatability and high yield
reaching 27-30 million tons annually. As a byproduct of peanut production, they
can be used as roughage for geese, meeting the high dietary fiber requirements
of these birds. Effective development of peanut seedling feed resources can
not only alleviate the prominent contradiction of competition for grain between
humans and livestock but also provide an effective solution to the shortage of
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green forage sources for meat geese during autumn and winter.

Cellulase refers to a multi-enzyme complex that effectively degrades cellulose,
including endoglucanase, exoglucanase or cellobiase, and -glucosidase. These
three enzymes work synergistically to hydrolyze cellulose crystals, thereby im-
proving animal utilization of high-fiber feed and reducing feeding costs. Re-
search and application of cellulase have attracted increasing attention, achieving
certain results in animal husbandry. Zhang et al. reported that compared with
untreated roughage, cellulase treatment improved dry matter digestibility and
reduced crude fiber, crude protein, crude fat, and crude ash content in six types
of roughage fed to sheep. Wang et al. and Yuan et al. found that dietary cel-
lulase supplementation significantly improved feed utilization and daily weight
gain in growing pigs, demonstrating that cellulase can address the problem of low
cellulose utilization. Additionally, numerous studies have shown that cellulase
can significantly improve apparent diet digestibility, crude protein utilization,
energy utilization, and metabolizable energy values in poultry. Although geese
can consume large amounts of green forage, few studies have examined how to
reduce the impact of anti-nutritional factors such as cellulose and improve the
digestibility of nutrients in roughage. Therefore, this study used Zhedong white
geese to investigate the effects of cellulase supplementation in peanut seedling
diets on growth performance, nutrient apparent utilization, and endogenous di-
gestive enzyme activities in the pancreas, muscular stomach, and duodenum,
aiming to provide valuable reference data for developing peanut seedling feed
resources, improving nutrient digestibility in roughage, reducing feeding costs,
and enhancing economic benefits.

1.1 Experimental Materials

Peanut seedling powder: Naturally air-dried peanut seedlings were processed
using a peanut seedling film-removing and kneading machine at the Rizhao
Yongjie Biomass Resource Development Co., Ltd. base. The product contained
9.5 MJ/kg digestible energy, 11.00% crude protein, 2.96% crude fat, and 19.80%
crude fiber.

Cellulase: Produced by Shanghai Mengjiu Industrial Co., Ltd., with enzyme
activity of 20,000 U/g.

1.2 Experimental Animals and Design

The experiment utilized 120 healthy four-week-old Zhedong white geese with
similar body weights, randomly divided into three groups. The geese were fed
experimental diets containing 15% (Group A), 23% (Group B), or 23% (Group
C) peanut seedling powder, with Group C receiving an additional 3% cellulase.
Each group consisted of five replicates with eight geese each, with equal numbers
of males and females. The experiment included a one-week pre-trial period and
a four-week formal trial period. The composition and nutrient levels of the basal
diet are shown in Table 1 .
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Table 1 Composition and nutrient levels of basal diets (air-dry basis)

Ttems Groups

Ingredients

Corn

Soybean meal

Bran

Soybean germ meal
Peanut vine powder
Cellulase

CaHPO

NaCl

Premix!

Total

Nutrient levels?
ME (MJ/kg)

Crude protein CP
Crude fat EE
Crude fiber CF
Total phosphorus TP

1One kilogram of the premix contained the following: Fe 100 mg, Cu 8 mg, Mn
120 mg, Zn 100 mg, Se 0.4 mg, Co 1.0 mg, I 0.4 mg, VA 8,330 IU, VB 2.0 mg,
VB 8 mg, VB 1.2 mg, VB 0.03 mg, VD 1,440 1U, VE 30 IU, biotin 0.2 mg,
folic acid 2.0 mg, pantothenic acid 20 mg, niacin acid 40 mg.

2ME was a calculated value, while others were measured values.

1.3 Feeding Management

Geese were housed indoors throughout the experimental period, raised on net
floors with ad libitum access to feed and water, and vaccinated according to
routine immunization programs.

1.4 Growth Performance Measurement

Body weight of meat geese was measured using an electronic scale at the begin-
ning and end of the trial, feed addition was recorded, and feed-to-gain ratio was
calculated.

1.5 Nutrient Apparent Utilization Measurement

Before the end of the feeding trial, two healthy geese per replicate were selected
based on average body weight. Using acid-insoluble ash (AIA) as an indicator,
excreta were collected individually for three consecutive days. Feathers and
skin debris were removed from feces with tweezers, nitrogen was fixed with
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10% hydrochloric acid, samples were mixed, dried in a 65°C oven, rehydrated
naturally for 24 hours, then crushed and prepared for analysis. Crude protein
content was determined by the Kjeldahl method (GB/T 6432-1994); crude fat by
ether extraction (GB/T 6433-2006); crude fiber by acid-alkali digestion (GB/T
6434-1994); calcium by potassium permanganate titration (GB/T 6436-2002);
phosphorus by molybdenum yellow colorimetry (GB/T 6437-2002); and amino
acid content by Hitachi L-8800 automatic amino acid analyzer (GB/T 18246-
2000). Apparent utilization of a nutrient was calculated using the following
formula:

Apparent utilization of a nutrient (%) = 100 - 100 x (b x ¢) / (a x d)

Where: a = nutrient content in diet (%); b = nutrient content in feces (%); c
= hydrochloric acid-insoluble ash content in diet (%); d = hydrochloric acid-
insoluble ash content in feces (%).

1.6 Digestive Enzyme Activity Measurement

From each replicate, one male and one female eight-week-old goose with body
weight close to the group average were selected (30 geese total). After rapid eu-
thanasia, the abdominal cavity was immediately opened to isolate the muscular
stomach (with contents), duodenum (with chyme), and pancreas. Samples were
snap-frozen in liquid nitrogen and stored at -80°C. Protease, amylase, and lipase
activities in the pancreas, muscular stomach, and duodenum were determined
according to kit instructions from Nanjing Jiancheng Bioengineering Institute.

1.7 Data Processing and Analysis

Excel 2007 was used for data entry and organization. SPSS 20.0 Descriptive
module was used to calculate means + standard deviations. One-way ANOVA
was used to test for significant differences among treatment groups. P<0.05 was
considered significant, and P<0.01 was considered highly significant.

2.1 Effects of Cellulase on Growth Performance of Meat Geese

As shown in Table 2 , compared with Group A, Group B showed significantly
lower average daily gain (P<0.05). Cellulase supplementation significantly in-
creased average daily gain (P<0.05) but had no significant effect on average
daily feed intake or feed-to-gain ratio (P>0.05).

Table 2 Effects of cellulase added to peanut seedling diets on growth
performance of geese at 5-8 weeks of age

Average daily gain Average daily feed intake Feed-to-gain
Groups ADG (g/d) ADFI (g/d) ratio
A 88.70+7.42b 371.66+32.63a 4.19+0.84a
B 78.69+6.284a 397.38+£27.12ab 5.051+0.57b
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Average daily gain Average daily feed intake Feed-to-gain
Groups ADG (g/d) ADFT (g/d) ratio
C 85.04+9.51b 436.31+23.49b 5.1340.69b

Values with different small letter superscripts in the same column indicate sig-
nificant difference (P<0.05), and different capital letter superscripts indicate
highly significant difference (P<0.01). The same applies below.

2.2.1 Effects of Cellulase on Conventional Nutrient Apparent Utiliza-
tion

As shown in Table 3 , compared with Group A, Group B showed significantly or
highly significantly reduced apparent utilization of crude protein, crude ash, to-
tal phosphorus, and crude fiber (P<0.05 or P<0.01). Cellulase supplementation
significantly or highly significantly improved apparent utilization of crude pro-
tein, crude ash, calcium, total phosphorus, and crude fiber (P<0.05 or P<0.01),
but had minimal effect on crude fat utilization (P>0.05).

Table 3 Effects of cellulase added to peanut seedling diets on nutrient
apparent utilization of geese

Crude Total
Groups protein Crude fat  Calcium phosphorus Crude fiber
A 25.274+3.56BCb 38.0943.70219.52+1.7432.914+5.79a 31.524+3.31Bb
B 17.66+£2.91Bb 17.88+2.92A41.5243.85bh56+1.75a 51.56+5.00a
C 13.54+1.63Aa 7.22+0.78Aa36.02+3.4246c06+4.73b 20.03+2.28b

2.2.2 Effects of Cellulase on Amino Acid Apparent Utilization

As shown in Table 4 , compared with Group A, Group B showed significantly
reduced apparent utilization of glycine, cysteine, and methionine (P<0.05). Cel-
lulase supplementation significantly improved apparent utilization of glycine and
cysteine (P<0.05) but had no significant effect on other amino acids (P>0.05).

Table 4 Effects of cellulase added to peanut seedling diets on amino
acid apparent utilization of geese

Groups Asp Cys Gly Met Others
A 73.63+3.86b  67.7+£5.97b  71.894+1.96a  81.45+4.79a

B 66.79+4.44a 64.614+4.79a 67.71+4.95ab  77.954+71.62+

C 73.55+2.85b  68.61+£5.27b  72.444+4.95ab  81.86+32.75+

chinarxiv.org/items/chinaxiv-201812.00728 Machine Translation


https://chinarxiv.org/items/chinaxiv-201812.00728

ChinaRxiv [$X]

2.3.1 Effects of Cellulase on Pancreatic Digestive Enzyme Activity

As shown in Table 5 , compared with Group A, Group B showed significantly
reduced pancreatic amylase activity (P<0.05). Cellulase supplementation sig-
nificantly increased this enzyme activity (P<0.05) and highly significantly en-
hanced pancreatic protease activity (P<0.01), but had no significant effect on
pancreatic lipase activity (P>0.05).

Table 5 Effects of cellulase added to peanut seedling diets on digestive
enzyme activity in the pancreas of geese

Groups Protease PRO  Amylase AMS Lipase LPS
A 96.61+9.53Aa  940.154+81.35b 160.654+10.73
B 114.184+7.06Bb  782.08+71.75a 154.19+7.65
C 157.62+9.42Cc  1,010.77£109.14b  179.284+17.02

2.3.2 Effects of Cellulase on Muscular Stomach Digestive Enzyme
Activity

As shown in Table 6 , dietary cellulase supplementation had no significant ef-
fect on muscular stomach amylase or lipase activities (P>0.05) but showed a
tendency to increase muscular stomach protease activity (P>0.05).

Table 6 Effects of cellulase added to peanut seedling diets on digestive
enzyme activity in the muscular stomach of geese

Groups Protease PRO  Amylase AMS Lipase LPS

A 17.80+£1.73a 13.75+£1.20 110.94£10.77
B 20.314+2.87ab  14.414+1.85 107.08+9.26
C 25.324+1.16b 13.71+£1.92 111.564+12.67

2.3.3 Effects of Cellulase on Duodenal Digestive Enzyme Activity

As shown in Table 7 , compared with Group A, Group B showed highly signifi-
cantly increased duodenal amylase activity (P<0.01) and significantly decreased
lipase activity (P<0.05). Cellulase supplementation significantly increased duo-
denal lipase activity (P<0.05) and highly significantly decreased amylase activ-
ity (P<0.01).

Table 7 Effects of cellulase added to peanut seedling diets on digestive
enzyme activity in the duodenum of geese

Groups Amylase AMS Lipase LPS

A 28.25+1.4Aa 11.20£1.96b
B 42.63+4.68Bb  8.97+0.94a
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Groups Amylase AMS Lipase LPS
C 31.97+4.42Aa  12.31+1.57b

3 Discussion
3.1 Effects of Cellulase on Growth Performance

Cellulose generally refers to the indigestible plant cell wall components that
cannot be broken down by gastrointestinal enzymes. Animals utilize crude
fiber primarily through microbial enzyme decomposition products or microbial
metabolites. Due to the specificity of microbial enzymes in decomposing crude
fiber, the breakdown is often incomplete, representing a major limiting factor in
fiber utilization. Cellulose degradation is a complex process requiring multiple
types of cellulases working together. As a multi-component protein mixture
produced by organisms, cellulase can hydrolyze insoluble cellulose into soluble
sugars under appropriate conditions, thereby improving feed utilization value.
Li et al. reported that adding 0.2% cellulase to corn-soybean meal + 15% wheat
bran diets for Duroc x Landrace x Yorkshire crossbred pigs increased average
daily gain by 7.3% and improved feed conversion efficiency. Yang et al. found
that 0.1% cellulase supplementation in diets for 15 kg growing pigs increased
daily gain by 5.64% compared with the control group, with highly significant
differences. Other studies have shown that cellulase supplementation in high-
fiber diets significantly improves growth performance in geese and increases daily
weight gain while reducing feed consumption in broilers. In this experiment,
when dietary crude fiber reached 9.75%, growth performance decreased, but
cellulase supplementation increased body weight without significantly changing
the feed-to-gain ratio, indicating that cellulase benefits meat goose development.
This may occur because cellulase reduces cellulose binding to digestive enzymes,
thereby improving nutrient utilization, increasing growth rate, reducing feed-to-
gain ratio, and improving growth uniformity. Additionally, some cellulose may
be degraded into digestible reducing sugars, enhancing dietary nutritional value
and promoting goose growth.

3.2 Effects of Cellulase on Nutrient Apparent Utilization

Numerous studies have investigated the effects of cellulase-supplemented diets
on nutrient utilization in livestock and poultry. Saleh et al. reported that a
mixture of cellulase, hemicellulase, and pectinase added to broiler corn-soybean
meal diets significantly improved organic matter and crude protein digestibility
compared with the control group. Zhang et al. demonstrated that cellulase sup-
plementation in high-cassava residue diets significantly improved crude protein
and crude fiber digestibility in growing pigs, with some improvement in dry mat-
ter and energy apparent digestibility. Olkowski reported that a pectinase- and
hemicellulase-based enzyme complex significantly improved organic matter and
crude protein digestibility in chicks fed lupin diets. Other studies have shown
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that different types and levels of fiber can affect total nitrogen and amino acid
excretion in pig ileal digesta. This experiment demonstrated that increasing
dietary crude fiber levels significantly reduced apparent utilization of crude ash
and crude protein, and highly significantly reduced utilization of total phospho-
rus and crude fiber. After cellulase supplementation, apparent utilization of
crude protein, total phosphorus, and crude fiber increased highly significantly
compared with the unsupplemented group, even reaching or exceeding levels
observed with lower fiber diets. Apparent utilization of crude ash and calcium
increased significantly, while crude fat utilization showed minimal improvement.
These results indicate that exogenous cellulase can hydrolyze cellulose crystal
structures in cell walls, effectively degrading cellulose, hemicellulose, and pectin
components in peanut seedlings. This removes barriers to nutrient utilization by
the goose digestive system, releasing protein, starch, and minerals surrounded
by cell walls for digestion and absorption, thereby reducing the anti-nutritional
effects of dietary fiber.

3.3 Effects of Cellulase on Digestive Enzyme Activity

Numerous studies have demonstrated that the goose muscular stomach can fa-
cilitate cellulose digestion by disrupting cell walls. The pancreas is the most
important digestive gland, and the intestine is the primary site for nutrient
digestion and absorption. Therefore, enzymes such as amylase, protease, and
lipase in these organs constitute the most important and powerful digestive
enzyme systems and serve as important indicators of digestive function, with
enzyme activity representing the combined effect of various factors. Huang et
al. noted that cellulase supplementation in high-fiber diets can affect pancreatic
digestive enzyme secretion by altering the physicochemical properties of chyme,
enhancing nutrient digestion and absorption, and improving feed conversion ef-
ficiency. This experiment showed that cellulase supplementation significantly
enhanced pancreatic protease and amylase activities while also increasing mus-
cular stomach protease activity and duodenal lipase activity. Dietary cellulase
supplementation may compensate for endogenous enzyme deficiencies, stimu-
late endogenous enzyme secretion, and reduce or eliminate allergic reactions
and damage to the intestine and pancreas caused by anti-nutritional factors,
thereby increasing digestive enzyme activities in gastrointestinal chyme. How-
ever, the interaction mechanisms between exogenous and endogenous enzymes
are highly complex and require further investigation through extensive research.

4 Conclusion

Supplementation of 3%o cellulase in peanut seedling diets (9.75% crude fiber
level) significantly increased average daily gain in geese, significantly or highly
significantly improved apparent utilization of crude ash, crude protein, crude
fiber, calcium, total phosphorus, glycine, cysteine, and methionine, and en-
hanced pancreatic protease and amylase activities as well as muscular stomach
protease and duodenal lipase activities. This represents an effective approach
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for developing and utilizing peanut seedling feed resources.

References

[1] Lin Yuexia, L Yuhua, Ding Honglin, et al. Effects of crop straw feed on
Chongming white goats[J]. Shanghai Agricultural Science, 2014, 30(3): 35-37.

[2] Chen Guohong, Wang Jiwen, He Dagian, et al. Goose Science in China[M].
Beijing: China Agriculture Press, 2013.

[3] He Dagian. Key Techniques for Efficient and Scientific Goose Rearing: Ques-
tions and Answers[M]. Beijing: China Agriculture Press, 2017.

[4] Fan Dong, Liu Shicao, Zhu Aixia, et al. Optimization of extraction process
for cellulase from spent mushroom substrate[J]. Jiangxi Agricultural Science,
2016, 28(5): 83-87.

[5] Yang Tianlong, Wang Shuling, Gu Zhaobing, et al. Cloning of cellulase
gene from Dulong cattle rumen bacteria[J]. Southern Agricultural Journal, 2017,
48(5): 901-906.

[6] Jiang Haiqin, Cheng Jianbo, Wang Lisheng, et al. Cloning and expression of
a novel cellulase gene from goat rumen microbial metagenome library[J]. Journal
of Anhui Agricultural University, 2015, 42(2): 209-212.

[7] Zhong Guoxiang, Yao Jian, Zhang Cheng, et al. Screening of cellulose-
degrading bacteria and study of their enzymatic properties|[J]. Jiangxi Agricul-
tural Science, 2015, 27(6): 85-89.

[8] Gllert S, Fischer M A, Turaev D, et al. Deep metagenome and metatran-
scriptome analyses of microbial communities affiliated with an industrial biogas
fermenter, a cow rumen, and elephant feces reveal major differences in carbohy-
drate hydrolysis strategies[J]. Biotechnology for Biofuels, 2016, 9: 121.

[9] Zhang Sujiang, Zhang Zuozhu, Zhang Ling. Effects of cellulase complex
on degradation of several roughages in sheep rumen[J]. Jiangsu Agricultural
Science, 2007(1): 1285-130.

[10] Wang Rongjiao, Li Meiquan, Mei Wenlan, et al. Effects of different cellulase
levels on growth performance of growing pigs[J]. Hunan Feed, 2013(3): 22-24.

[11] Yuan Delong, Jiang Jianyang, Han Xianjie, et al. Effects of cellulase on
performance of Duroc x Luyanbai growing pigs[J]. Feed Industry, 2013, 34(14):
17-20.

[12] Zhao Shan, Liu Jie, She Rong, et al. Application and research progress of cel-
lulase in animal husbandry[J]. Heilongjiang Animal Husbandry and Veterinary
Medicine, 2014(1): 30-33.

[13] Chen Kuanwei, Gao Yushi, Wang Zhiyue, et al. Agricultural industry stan-
dard of the People’ s Republic of China: Terms and methods for measuring

chinarxiv.org/items/chinaxiv-201812.00728 Machine Translation


https://chinarxiv.org/items/chinaxiv-201812.00728

ChinaRxiv [$X]

poultry production performance[J]. China Poultry Industry Guide, 2006(15):
45-46.

[14] Ding Shuang, Guo Chunhua, Zhang Zhengfan, et al. Effects of bacteriocin-
producing Enterococcus faecium B13 on growth performance, nutrient digestibil-
ity, serum immune indices, and fecal microflora of weaned piglets[J]. Journal of
Animal Husbandry and Veterinary Medicine, 2017, 48(10): 1902-1911.

[15] Wang Zhiheng, Yang Weiren, Guo Baolin, et al. Effects of phytase supple-
mentation in diets with different inorganic phosphorus levels on growth perfor-
mance, serum biochemical indices, and nutrient apparent digestibility in nursery
pigs[J]. Journal of Animal Husbandry and Veterinary Medicine, 2015, 46(10):
1891-1898.

[16] Zhang Huaqi, Yang Weichun. Mechanism of non-starch polysaccharide
enzymes and their application in poultry production[J]. Feed Research, 2009(11):
45-47.

[17] Stepanova E V, Koroleva O V, Vasilchenko L G, et al. Fungal decompo-
sition of straw during liquid solid-state fermentation[J]. Applied Biochemistry
Microbiology, 2003, 39(1): 65-74.

[18] Li Defa, Zhao Junmei, Song Guolong, et al. Effects of cellulase on growth
performance of growing pigs[J]. Animal Husbandry and Veterinary Medicine,
2001, 33(4): 18-19.

[19] Yang Yedong, Han Yijun, Pan Aizhong. Effects of cellulase on feeding
efficiency of growing-finishing pigs[J]. Journal of Laser Biology, 2000, 9(3): 203-
205.

[20] Wang Fen, Wang Linkun. Effects of compound cellulase preparation on
growth and immune performance of Northeast white geese[J]. Animal Hus-
bandry and Veterinary Medicine, 2013, 45(8): 75-78.

[21] Huang Yanhua, Feng Dingyuan. Effects of different cellulase sources in
high-fiber diets on growth performance of meat geese[C]//Proceedings of the
9th Academic Symposium of Animal Nutrition Branch of Chinese Association of
Animal Science and Veterinary Medicine. Chongqing: Animal Nutrition Branch
of Chinese Association of Animal Science and Veterinary Medicine, 2004: 182.

[22] Chen Xiaochun, Chen Daiwen. Effects of cellulase on production perfor-
mance and nutrient digestibility in broilers[J]. Feed Research, 2005(11): 7-9.

[23] Saleh F, Tahir M, Ohtsuka A, et al. A mixture of pure cellulase, hemicel-
lulase and pectinase improves broiler performance[J]. British Poultry Science,
2005, 46(5): 602-606.

[24] Zhang Gang, Zhang Shirui, Dai Qiuzhong. Effects of cellulase supplementa-
tion in high cassava residue diets for growing pigs[J]. Hunan Animal Husbandry
and Veterinary Medicine, 2014(5): 13-15.

chinarxiv.org/items/chinaxiv-201812.00728 Machine Translation


https://chinarxiv.org/items/chinaxiv-201812.00728

ChinaRxiv [$X]

[25] Olkowski B. Lupin as primary protein source in young broiler chicken diets:
effect of enzymes preparations catalyzing degradation of non-starch polysaccha-
rides or phytates[J]. World Journal of Microbiology and Biotechnology, 2011,
27(2): 341-347.

[26] Liu Zhengqun, Liu Jingbo, Chen Liang, et al. Effects of basal diet type
on evaluation of soybean meal ileal amino acid digestibility in growing pigs[J].
Journal of Animal Husbandry and Veterinary Medicine, 2017, 48(2): 280-288.

[27] Liu Changzhong, Zhang Yi, Wang Ziliang, et al. Effects of NSP enzyme
preparation on digestive enzyme activity and cecal microflora in goslings[J].
Hubei Agricultural Science, 2009, 48(7): 1700-1703.

[28] Huang Yanhua, Feng Dingyuan. Effects of different cellulase sources
on digestive enzyme activities in pancreas and small intestine contents of
geese[C]//Proceedings of the 9th Academic Symposium of Animal Nutrition
Branch of Chinese Association of Animal Science and Veterinary Medicine.
Chongging: Animal Nutrition Branch of Chinese Association of Animal Science
and Veterinary Medicine, 2004: 184.

[29] Feng J, Liu X, Xu Z R, et al. The effect of Aspergillus oryzae fermented
soybean meal on growth performance, digestibility of dietary components and
activities of intestinal enzymes in weaned piglets[J]. Animal Feed Science and

Technology, 2007, 134(3/4): 295-303.

[30] Bao L, Huang Q, Chang L, et al. Screening and characterization of a cellu-
lase with endocellulase and exocellulase activity from yak rumen metagenome[J].
Journal of Molecular Catalysis B: Enzymatic, 2011, 73(1/2/3/4): 104-110.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-201812.00728 Machine Translation


https://chinarxiv.org/items/chinaxiv-201812.00728

	Effects of Dietary Cellulase Supplementation in Peanut Vine-Based Diets on Growth Performance, Apparent Nutrient Utilization, and Digestive Enzyme Activity in 5- to 8-Week-Old Zhedong White Geese (Postprint)
	Abstract
	Full Text
	Effects of Cellulase Added to Peanut Seedling Diets on Growth Performance, Nutrient Apparent Utilization, and Digestive Enzyme Activity in 5–8-Week-Old Zhedong White Geese
	1.1 Experimental Materials
	1.2 Experimental Animals and Design
	1.3 Feeding Management
	1.4 Growth Performance Measurement
	1.5 Nutrient Apparent Utilization Measurement
	1.6 Digestive Enzyme Activity Measurement
	1.7 Data Processing and Analysis
	2.1 Effects of Cellulase on Growth Performance of Meat Geese
	2.2.1 Effects of Cellulase on Conventional Nutrient Apparent Utilization
	2.2.2 Effects of Cellulase on Amino Acid Apparent Utilization
	2.3.1 Effects of Cellulase on Pancreatic Digestive Enzyme Activity
	2.3.2 Effects of Cellulase on Muscular Stomach Digestive Enzyme Activity
	2.3.3 Effects of Cellulase on Duodenal Digestive Enzyme Activity

	3 Discussion
	3.1 Effects of Cellulase on Growth Performance
	3.2 Effects of Cellulase on Nutrient Apparent Utilization
	3.3 Effects of Cellulase on Digestive Enzyme Activity

	4 Conclusion
	References


