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A Alternative fishmeal, an imperative

The current situation of fishmeal use in
aquatic feed. :

O Large use: China is the world's largest
consumer of fishmeal, with Annual
consumption of about 1.7-1.8 million tons,
about 30% of the world's annual production

O No standardized formulation system for
fishmeal, no clear guidance Even misleading,
use of ratios may be high.

*  Common freshwater fish: 5-12%.

* Common saltwater fish: 10-15%

* Shrimp material: 25-35%

* Freshwater specialty species: 50-65%

Supply exceeds demand: Total aquaculture
production Is rising at an average rate of 10%
per year, while fishmeal production remains
largely unchanged
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A Alternative fishmeal, an imperative

Domestic fishmeal problems

Insufficient supply: overfishing, marine
environmental pollution and other reasons
caused by the lack of raw materials "anchovy
Production technology and equipment and

foreign gap
Low yield and high fat content
Serious adulteration phenomenon

Mainly dependent on imports, expensive: 7/0-
80% of fishmeal from imports, Peruvian super
steam fishmeal (68 protein) prices up to 12,000

RMB / t.
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With the high price of fishmeal and the
shortage of resources, finding quality raw
materials to replace fishmeal has become an
inevitable trend!
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A Yeast Culture - “Yimeiwel”

Yonmgell, not judt protein

v Good appetite attraction s o nt v’ Improve the immunity of the body
ifi 7% 7= lik
v High digestibility v' Good viscosity, good viscoelasticity

_ BREE B % RhF
LW |

v Balance of amino acids v Yeast metabolites, improve

v' High safety intestinal tract

v' Cost-effective

Replacing fishmeal, SPC, brewer's yeast and other protein ingredients

The only way to reduce costs is to increase efficiency!



High-Protein Yeast Culture (YummyWell)

Product Features and Effectiveness

Quality
Protein

Low content of anti-
nutritional factors
Good palatability and

high digestibility _/

Nutritional
Function

Large amount of small
molecule protein
Rich and balanced

amino acids /

Immune
Function

Yeast cell wall
polysaccharides
Rich in bioactive peptides

Food
Enticement

Hundreds of aromatic
substances
Large amount of yeast

nucleotides /

Replacing fishmeal, SPC, brewer's yeast and other protein ingredients

The only way to reduce costs is to increase efficiency!



Effects of “Yimeiwei” on growth, immunity and intestinal tract of

Penaeus vannamei

Experimental protocol: Using different proportions of Yimeiwei
(YummyWell) and other proteins to replace fishmeal to observe its
effects on growth, immunity and intestinal tract of Vannamei
Shrimp initial weight: 2.78g

shrimp
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Effects of YummyWell fishmeal alternative on growth, immunity

and intestinal tract of Penaeus vannamei

YummyWell and other proteins to replace fishmeal trial

Ingredients/% Y-0 Y-5 Y-10 Y-15
Fishmeal 20 16 12 8
YummyWell 0 5.25 10.52 15.79
Flour 29.45 27.91 26.35 24.79
Soybean Meal 20 20 20 20
Corn protein meal 5 5 5 5
Pork meal 5 5 5 5
Gluten Meal 5 5 5 5
Squid paste 3 3 3 3
Brewer's yeast 3 3 3 3
Soybean phospholipids 1.50 1.50 1.50 1.50
Fish oil 1.50 1.79 2.08 2.37
Soybean oil 1.50 1.50 1.50 1.50
Multivitamin 0.5 0.5 0.5 0.5
Polymineral 2.5 2.5 2.5 2.5
Yttrium trioxide 0.05 0.05 0.05 0.05
Bentonite 2 2 2 2

Total 100 100 100 100
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Effects of YummyWell on growth, immunity and intestinal tract of

Penaeus vannamei

Study results (growth indicators)
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There was no 5|gn|f|cant difference in weight gain rate and feed coefficient between the
5% and 10% YummyWell alternative fishmeal groups and the 15% YummyWell alternative
fishmeal group showed reduced growth performance relative to the fishmeal group.



0 Effects of YummyWell on growth, immunity and intestinal tract of

Penaeus vannamei

Study results (whole shrimp conventional %)

YO Y5 Y 10 Y 15

Moisture 74.71+2.00 7548+2.19 76.18x£1.76 76.19+1.37
Crude protein  17.77£152 17.19+£1.48 17.31£1.7 17.88x£1.27
Crude fat 1.65£0.091 1.63+£0.079 1.47+0.0601 1.58+0.047
Crude Ash 3.27+0.25 2.9920.30 3.22+0.11 3.39£0.31

Whole shrimp body fractions (moisture, crude protein, crude fat and crude ash),
were not significantly different between the groups (P > 0.05).
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Study results (deposition rate)
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Effects of YummyWell on growth, immunity and intestinal tract of

Penaeus vannamei

Protein Deposition Rate

I a
_ I I I
YO Y5 Y 10 Y 15

12.00%
10.00%
8.00%
6.00%
4.00%
2.00%

0.00%

Fat Deposition Rate

° a
I I | b
YO Y5 Y10 Y15

The protein deposition rate and fat deposition rate were not significantly different from
the fish meal group in the 5% and 10% YummyWell alternative fish meal groups, and the
fat deposition rate was reduced in the 15% YummyWell alternative fish meal group
relative to the fish meal group.



Penaeus vannamei

0 Effects of YummyWell on growth, immunity and intestinal tract of

Study results (hepatopancreatic digestive enzymes)

Amylase Lipase
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There was no significant difference between amylase and lipase and fish meal groups in the
5%, 10% and 15% YummyWell substitution groups (P > 0.05).
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0 Effects of YummyWell on growth, immunity and intestinal tract of

Penaeus vannamei

Study results (hepatopancreas)
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The SOD activity was increased in the 5%, 10% and 15% YummyWell alternative fish meal
groups.

The MDA content was significantly lower in the 5% and 15% YummyWell alternative fish meal
groups relative to the fish meal group, and the MDA content was higher in the 10%
YummyWell alternative fish meal group than the fish meal group.



0 Effects of YummyWell on growth, immunity and intestinal tract of

Penaeus vannamei

Study results (hepatopancreas)

AKP (ﬁﬁ%«%ﬁég)
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The AKP and CAT activities were higher in the
5% and 10% YummyWell alternative fishmeal
groups than in the fishmeal group, and in the
15% YummyWell alternative fishmeal group,
the AKP and CAT activities were not
significantly different from those of the
fishmeal group.

In the 5%, 10% and 15% YummyWell
alternative fish meal groups, POD was not
significantly different from the fish meal group.



0 Effects of YummyWell on growth, immunity and intestinal tract of

Penaeus vannamei

Study results (serum immunoenzymes)
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The AKP and POD activities were not significantly different from those of the fish meal group
in the 5% and 10% YummyWell alternative fish meal groups.

The AKP and POD activities were lower than those of the fish meal group in the 15%
YummyWell alternative fish meal group.



Effects of YummyWell on growth, immunity and intestinal tract of

Penaeus vannamei

Study results (intestinal sections)

Y 15-200x

Y 0-200x Y 10-200x

The control and 10% groups had long intact intestinal villi and
the maximum replacement group (15%) had slightly shorter
and partially mutilated villi




0 Effects of YummyWell on growth, immunity and intestinal tract of

Penaeus vannamei

Conclusion.

YummyWell can replace 40% of the fishmeal dosage (12% of
the feed fishmeal level and about 10% of the YummyWell dosage)
In the feed of Penaeus vannamel with a 20% fishmeal content,

without negative effects on growth, feed utilization and organism

health.



o Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Experimental protocol:

Effect of yeast culture (YummyWell) replacing fishmeal on growth
performance, serum biochemical parameters and intestinal health of
largemouth bass (Lepomis macrochirus).

Equal protein substitution of 5%, 10%, 15%
fish meal protein in the base feed

Add to basal feed (35% fishmeal content)

|

Raising largemouth bass for 8 weeks

|

Sampling, analysis of relevant indicators



Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

A 1 RBAHERFERKE ULFHak) /%

Tab. 1 Composition and nutrient levels of the experimental diets (air-dry basis) /%<

TE Items FM-35¢ FM-30¢’ FM-25¢ FM-20¢
i jantgle < < < P .

I@*ﬁ Fish meal’ 35.00< 30.00<” 25.00< 20.00<’ P rOte| n :

KEWFER Soy protein Yum myWe| I
concentrate<’ 8.00< 8.00 8.00< 8.00<

S ¥4 Soybean meal<’ 8.00< 8.00 8.00< 8.00 .

EXEH Corn gluten meal<’ 6.00< 6.00< 6.00< 6.00< Fis h mea I

HE# Flours 18.95¢ 17.02¢ 15.09< 13.15¢ = our
A HTH Wheat gluten meal< 4.00¢ 4.00¢ 4.00¢ 4.00¢°

AR & Brewers dried yeast’ 4.00< 4.00< 4.00¢ 4.00¢

&3H Fish oile 3.00¢ 3.36¢ 3.72¢ 4.09¢

Sl Soybean oil<’ 3.00¢ 3.00¢ 3.00¢ 3.00¢

ZE8ifE Sovbean phospholipid<’ 3.00¢ 3.00¢ 3.00< 3.00¢ Fat :
|¥ﬂi%%% Yeast culture<’ 0< 6.57< 13.14< 19.71¢

Et8F Squid visceral meal<’ 4.00< 4.00< 4.00< 4.00< YU mmywe”
TP EFER Mineral premix?< 2.50¢ 2.50¢ 2.50¢ 2.50¢

A FFUER Vitamin premix?e 0.50¢ 0.50< 0.50¢ 0.50¢ Fishmeal

FAME Y20:¢ 0.05¢ 0.05¢ 0.05¢ 0.05¢

H1t Totale 100.00 < 100.00 < 100.00 < 100.00 < FISh OI|
B7KF Nutrient levels¥< a = — —

7K 453 Moisture<’ 8.72¢ 9.03¢ 9.55¢ 9.73¢

HEBR cpe 4324 4321 43.39¢ 43.01¢

tHAERS EE< 11.77€ 11.63¢ 11.86< 11.67<

#H7e5 Ashe 11.06¢ 10.72¢ 10.50¢ 9.98<




Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Amino acid composition of feed

&2 FAHAERER (FHREM) /%

Tab.2 Amino acid composition of the experimental diets (DM basis) /%<’

IiE Items< FM-35¢ FM-30¢ FM-25¢ FM-20¢

Asparticacid RELEEH 397 & 3.98 < 3.90 ¢ 3.88 <
Threonine FHEEK< 1.92 € 1.87 ¢ 1.79 < 1.74 €
Serine LEFK 1.98 ¢ 201 € 1.96 < 1.96 <
Glutamicacid 2 g g« 763 < 7.66 < 754 € 751 €
Glycine HERO 222 2.13 201 € 1.93
Alanine AE 264 ¢ 257 € 243 € 249 €
Cysteine  wpr=weo 0.84 ¢ 0.79 ¢ 0.79 041
Valine HEBO 223 € 220 € 212 € 2.10 €
Methionine EEK< 0.98 < 101 € 098 < 0.89 <
Isoleucine =g 1.96 < 195 & 1.87 € 1.84 &
Leucine EERFK 3.82 < 3.76 < 3.67 < 3.61 <
Tyrosine BEB 144 € 137 1.40 < 135 &
Phenylalanine R & &< 218 € 216 € 212 € 212 €
Lysine BRBe 2.88 € 273 € 255 € 238 €
Histidine #A&REK< 123 € 120 < 114 < 111 <
Arginine  EEEC 257 € 257 € 254 € 253 &
Proline BEEK 2.50 € 248 € 241 € 236 €

Total Bite 43.00 4244 © 4122 € 4020 €




o Effects of YummyWell on growth, serum biochemical indicators and
intestinal tract of bass

Before the start of the experiment == Six initial
whole fish samples were kept per bucket.

_ 3 tails per barrel == Whole fish conventional nutrient analysis

After the
experiment

— 3 tails Physical Foregut
Length and Blood y : > g

per barrel e weight —>sampling =l indicator tissue Slices

A
! \
Liver weight  Visceral weight

www.shyuanyao.com



o Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Study results (growth indicators)

Weight Gain FCR
400.00 a a a 1.10
380.00 b 1.00 a
360.00
340.00 0.90
320.00
300.00 0-80
280.00 0.70
@9 gﬁ% %\9 %\‘; 0.60
S A N D N
SO I ¢ Nl %’% ¥ ]
\! \! /ﬁ):\\ % 73/% &Q
e -3”:&0 7.2)»
\ \

The survival rate of each substitution group was 100%. 5%
and 10% substitution groups showed no significant difference
in weight gain rate and feed factor compared to the control
group (P > 0.05)



Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Study results (growth indicators)
3 Fullness The 5%, 10%, and 15% YummyWell

replacement fishmeal groups were not
2 significantly different from the fishmeal
1 group in terms of fatness (P > 0.05).
0 The liver-to-body and dirty-to-body ratios
MR @SSRS imSEIR-100@3S0R-15  decreased as the level of fishmeal
substitution increased.
Visceral body ratio Liver body ratio
12
3} a
10 . ab b b
8 3
6
4 2
2 1
0 0
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o Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Study results (whole fish composition) Crude protein
Moisture 1820
75.00 16.20
70.00 14.20
65.00
55.00 10.20
50.00

/

Sk
= % ;g%‘ﬁ ;g%‘ﬁ

40
Crude fat Crude Ash
8.00 5.00
6.00 4.00
3.00
.00 I I I i
500 1.00
| N . . 0.00
= ’%’2&& &é& ;gé’% &"ﬁg% 5 & &
# % R

Whole fish fractions (moisture, crude protein, crude fat and crude ash), were not
significantly different between the groups (P > 0.05).



o Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Study results (protein efficiency)

Protein Efficiency

2.6
2.5 a ab
2.4 b c
2.3
2.2
2.1
2
1.9
1.8

XJRRZE s k-5 imaElk-10 imsek-15

The protein efficiency of the test groups showed a decreasing
trend, with the 10% substitution group being significantly lower
than the control group (P < 0.05) and the 15% substitution group
being significantly lower than all other groups (P < 0.05).



o Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Study results (deposition rate)

Protein Deposition Rate/% Fat Deposition Rate/%
52

a ab 2
50 ab b 70 ab ab b
48 65
46 60
44 55
42 50
40 ,

SIABLE  EEEBR-5 EEEBR-10 BREELR-15 - » »
s s s SIRBLE  ESEBR-5 EZEBR-10 EEEEmR-15

There was no significant difference in the rate of
protein deposition and fat deposition in the 5% and 10%
YummyWell groups compared with the control group (P
> (0.05).
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Study results (digestibility)

Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Dry Matter Digestion/%
95

a d
90 b b
85
80
75
70
Q> 5 Q )
/égb égﬁ% p %’5&:\/ p %’5&:\/
L

Protein digestion/%
94 d °

93.5
93 b b
92.5
92
91.5
91
90.5
90

o P S

~

There was no significant difference in dry matter

digestibility and protein

digestibility In

the 5%

YummyWell group compared to the control group (P >

0.05).



o Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Study results (serum indicators)

N

B Items< FM-35¢

FM-30¢

FM-25¢ FM-20¢

S5ZER TP/(g/L)e 41.20%4 38¢
HZER ALB/gL)~ 13.74=1.16¢
BHZER GLO/(g/L) 27.46+3 .22

41.24=5 96+
14.49=1.57¢
26.75=4.39¢

47.83£3.78¢ 50.30+8.66¢
16.45=1.35¢ 16.34=1.92¢
31.38=2.54¢ 33.96£6.77¢

The effect of different proportions of fishmeal substituted
by YummyWell on the total protein, albumin and globulin
contents of bass serum was not significant (P>0.05).

\ www.shyuanyao.com



o Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Study results (serum indicators)

N

IME Itemse FM-35¢ FM-30¢ FM-25¢ FM-20¢
AFAEEE ALT/(U/mL)< 1.44+0.26b< 1.714+0.25%¢ 2.03£0.072< 1.54+0.19%<
AEE S AST/(U/mL) 2.73+0.47%& 3.17+0.522¢ 3.160.212 2.20+0.38b

As the level of fish meal substitution increased, glutathione activity
and glutathione showed a tendency to increase and then decrease, with
glutathione reaching a maximum in the 10% substitution group, which
was significantly higher than the control group (P<0.05).



o Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Study results (serum indicators)

B Items< FM-35¢ FM-30¢ FM-25¢ FM-20¢
BEAEILE SOD(U/MmL)Y 126.98£8.19%<  119.05£7.27% 123.01%4.36% 139.56+7.673<
Bin&{LEEH T-AOC/(U/MmL)<  29.11+1 .48 22.78+2 .29 22.20+6.16%< 29 85+2 842

HEZE CAT/(U/mL) 5.80+0.933¢ 4.79£0.43b< 4.79+0.83b 6.32+0.432<
AHES LZM/(ug/mL) 41520200 47940940 47550 45%¢ 3.70z1.05%

There was no significant difference in the serum superoxide
dismutase activity, total antioxidant capacity and catalase activity
In each substitution group compared with the control group
(P>0.05).

The overall trend of lysozyme activity increased with the increase of
fish meal substitution level, and when the substitution level increased to
15%, the lysozyme activity increased significantly compared with the
control group (P<0.05).



o Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Study results (foregut morphology)

Muscle layer thickness
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The thickness of the muscle layer in each group showed a
trend of increasing and then decreasing, reaching a maximum
when the replacement ratio was 10% and was significantly higher
than that of the control group (P<0.05).



o Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Fleece height

1500 b
5 C
1000 d
0
)o) Q <
o&?’ N N
5 > s’% N

The height of the villi was significantly higher in
the 10% substitution and 15% substitution groups
than in the control group (P<0.05).



Effects of YummyWell on growth, serum biochemical indicators and
intestinal tract of bass

Control foregut tissue

YummyWell - 10 foregut tissue YummyWell - 15 foregut tissue

MT-muscle layer thickness; VH-villi height; VW-villi width




o Effects of YummyWell on growth, serum biochemical indicators and

intestinal tract of bass

Conclusion :

Alternative of 10% fishmeal dosage with YummyWell in a 35% fishmeal diet
for largemouth bass does not adversely affect growth performance, feed
utilization, intestinal health, antioxidant capacity and non-specific iImmunity of

largemouth bass
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