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Quality and Advantages - Antarctic Krill Meal
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Antarctic krill (Euphausia superba) & #& & st
e gﬁg Constantly has to swim
¢ 4 - ® — 7T i) & & i %

Aggregates in Iafé’e,.

dense swarms

XERL ARG

LSRGk, B b

Translucent pink shell with some red spots

BB LA, Hilt %L FREAter
feeding on algae, the digestive system is
bright green

X 1 i, & % 2t X pairs of feeding feet

imming feet
One of the largest biomasses #. sk & X 4 $# 4 & = — Harvesting only allowed in Area 48
24w Bk e Gi8 R iif_ﬁéﬁ#;(




Amount of krill What is caught

Despite the largest biomass on earth, Wﬂf’ﬂi i g
only a fraction of the available quota 60.3 2
is harvested ons o -
ik ERARIEYE, AEERO—B . :
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AKER BIOMARINE IS PART OF PROUD NORWEGIAN INDUSTRIAL HERITAGE AND HISTORY
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MALGEL AT SR ZF1841F G R L LLER

Aker ASAe- R #8, R—RAeHH K4l A fohiR
Bir ik AT, KNUBITAHRA, FLRRLR, K
AAdide s AR, B ATk EA LR A KR > AiEE AP e

Aker BioMarine is a leading supplier of high quality, krill-
derived products to animal and human health and nutrition.
We supply bioactive marine ingredients through a 100%
traceable and sustainable supply chain. As a company, we
are fully owned by the Norwegian industrial investment AKER ENERGY
company Aker ASA, an industrial pioneer established in
1841




Most of the QRILL products are being produced on board the vessels i
e etrood grade Krill mea J b
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- 130 ppm Astaxanthin
- 1.1-1.4% Choline
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T4 % i Asta krill oil

- 98% fat (TG) ) §
-8 = 15% % omega-3 FA " i gy
- 0% protein

+ 650 — 1600 ppm
Astaxanthin

- 0.5-2% Cholesterol

A 4

42 #t 454~ A5 55 4T > < _
Feed grade krill meal total : 1

- 15-30% Fat i ORI
- >54% Protein o (28 e
i

PROCESSING
FACILITIY

FISHING

[r—

- 40% PL Fa +

4 .

flea 6 Antarcuea Houston. USA - >0.8-1.5% Cholesterol 500k8

}ﬁf%‘ ! - 114 ppm Astaxanthin ..-_\’
- 1.1-1.4% Choline

FAtR48X

High protein krill meal

- 7-15% Fat =i
- >65% Protein ¢
- >0.5% Cholesterol

ETHANOL

v
- Il 4 A
Yy 3 f
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EXTRACTION

)
SUPERBABoost

<
SUPERBAZ

\ AT
ECO

ANTARCTIC

-
KRILL OIL H0%ELE

>56%PL

Harvesting

Abbreviations: FA, fatty acids; PL, phospholipids; TG, triglycerides




QRILL™ Aqua products (A REEEF~ g

QRILLAQUA ‘ OQRII.I."AQUA

Total High Protein

O QRILLAQUA

AstaOmega Oil

OQRILI.‘"AQUA

Antarctic Phospholipid Oil
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Phospholipids 35 %

« 15-30% Fat « 7-15% Fat . 98% fat (TG) ) .

« >54% Protein « >65% Protein . 8% omega-3 FA T}’;g'o°mega'3 fatty acids 25
« 40% PL « >0.5% Cholesterol « 0% protein §P A 15g + g/100

* 1.1-1.4% Choline « 18-68 ppm Astaxanthin * 0.5-2% Cholesterol DHA 6 +_gg/100 gg

» >0.8-1.5% Cholesterol « >750 ppm Astaxanthin -

Cholin4 %
Astaxanthin 250 * mg/kg
Total cholesterol 1,5%

» 114 ppm Astaxanthin

SR R EF T = gn: BRAEH/AFSE =/ Biish
Main product Other products
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THE POWER OF ANTARCTIC KRILL MEAL - A COMBINATION OF IMPORTANT

NUTRIENTS
AR -SHEEEFMRNREES

TYPICAL QRILL AQUA MEAL COMPOSITION® 8 ¥ i 4 &
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58% *  40% Omega-3 8 ff Phospholipids
PROTEINS -« 20%Bn-38 A bl A K B R
N & H o Total omega-3 fatty acids
| QRILL 25% 6.5% DHA
AQUA b 970
FAT i 12% EPA

2% Bn-6 3 A 1 A B f &
Total omega-6 fatty acids

« 0.5%HE® Cholesterol
6% WATER K 11% ASHIR « 115 mg/kg §f & % J§ Astaxanthin esters

AH T Choline = \
BEE | enosorae - ) # i Bomega-3 H=fiMomegad | @@@ oyt |
H Ol g Phospholipid Triglyceride fany Acids R TR
! yaero! 00 omega-3 omega-3 /

HH ﬂﬁ Eﬁﬁ Fatty Acids

Cell membrane

A 111




KRILL MEAL HAS A COMBINATION OF DIFFERENT FEED ATTRACTANTS
B FRRIB R

- MEWEOY, X8 EMAE KK W/Increase palatability, feed intake and growth performance
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Short peptides/ 5 ik

I <1kDa
>1kDa

Trimethylamine
N-oxide (TMAO)/
A= H Bk

Nucleotides/¥ # B

7,000 -

o o

5,000 | Suresh et al. 2011 uid bajance
Nucleotides ’ . E E] ]ﬁ % E iﬂj
(ppb) 4,000 - Protein stabilizer

3,000 A 0

& |

5 1 L
ﬂl] *ﬁ l] ﬂ Q)ﬁ 11|J Poultry byproduct meal, feed grade (PBF) H,C yd N\ CHa
% ¥

4

CH,

2,000 -

1,000 A

0 |

2§ Fishmeal, anchovy (AFM)
% % Fish hydrolysate (FHD)

E
. B WF 4 Krill meal (KRL)
i & JF ¥ Squid liver meal (SQL)

Suresh et al. 2011




Krill, a complex of nutrients important for growth and health of fish/shrimp

HRBEN, SaTafEKAERNEEEREA

FEED ATTRACTANTS
B R A
(Low molecular weight soluble compounds)

(fn FuHEtLan)

a

Nucleotides: e.g. IMP o
and Inosine </ | JH
« Structural units of CH.OH -

nucleic acids 0 | '
BHE: W B IMP)
fﬂi’):ﬁﬁﬁ OH 0OH

A L AR

Water-soluble amino acids

 Protein metabolism

H

« Energy source H |

o H | 0

K@ R E R w TNy
< EAWAH R

© HEXE

Trimethylamine N-oxide (TMAO)
« Fluid balance

* Protein stabilizer 0
|
1L = B i (TMAO) e\
- BT
« EHRRETMN

IMPORTANT NUTRIENTS & B & %

AV4
Omega-3 phospholipids _5"" Omega-3 i HEB ~
- Structural component of cell ; . ﬁﬂ B A B B ¥ iz
membranes and fat transport A SRR
particles J * Omega-6(ft 3 )M
» Omega-6 (pro-inflammatory) to 8’“#10/\/\/\/\/\/\/\ Omega-3 ( ik 1) i
omega-3 (anti-inflammatory) . F fly
balance NSNS
Astaxanthin esters | g‘;ﬁz%% .
Anti-inflammation and %Eﬂ%%m ;&%}ﬁ%lgiN’A
-oxidation to protect 5 5 % L fi - H
proteins, lipids and * =
DNA from oxidative
damage
Chitin JUT Ji \
Immunostimulatory ig%gg%%g’wg
(1A

resistance and reduce H
mortalities due to
infections

CH CH
II:E! II:III
. A CH,OH | l"“ ! L CH,OH ! l"" | ) CH,OH
effects to improve 0 ? Hn HO“/ H 0 ' r? HO</ H 0 , :
health and disease AN 0 - TAN 0 - AN o
. HH CH,OH KH CH,OH HH
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AKER BIOMARINE’S KRILL INGREDIENTS AND THEIR BIOLOGICAL EFFECTS HAVE BEEN BROADLY
RESEARCHED AND DOCUMENTED

AKER BIOMARINE RYE5HF#=an S LM FHE I iZ 5

¢ ) : / 2016 2019 2020 2021 2022
. Smolt QMAR
GrOWFF and feed Growth & heart omega-3 increase Large salmon Feed intake & —_——— Skin health
utilization (Chile) growth stimulation Fillet Lt Salmon fundamental study
Growth and fat in‘ll fov(il:seln)t(l
. . . . distribution HSMI study - P! ANTICS3- BioMar
Astaxanthin Trout growth stimulation with no fish (Norway) NOFIMA - ] AKBM 2
digestibility meal inclusion (Norway) Tireeiil: - B
Olive Flounder: —
Krill meal improves Increased Seabream larvae | Juvenile seabream (Raiile WENTES €174 Gl e . Seabream
egg quality _growth, feed Growth stimulation | feed utilization, b Oxidative stress
met?fli(cei’egg)/tﬁ:n & Liver fat immunity and — —
Krill meal as feed Tilapia = d(;of . Tl GRS RSN Improved growth performance | Juvenile sea bream borform. S health | e
attractant for fish - e?h inta f : and immunity stimulator in Growth & fillet - o dpt K
larvae and No fluorine | growth stimulation seabream and olive flounder quality —er oodstoc
juveniles accumulation in (Norway) Protein coah L Tuna Nutrit. Require.
tissue from krill haracterizati eabream farvae o]
Seabream feeding meal fed ¢ aé?icu ?,:Z:lzmn optimum diet® R Rethust am:
stimulation salmon, cod, .l —— .
trout and halibut. Lumpfish Welfare and Survival
L. vannamei . L. vannamei . L i X i
P. monodon L. vannamei Feed savings in green- . Increased yield L. vannamei L. vannamei Postlanvae L. vannamei L LT LsrX‘;ZZé‘u”ci’
Growth stimulation water tanks L. vannamei with low fish meal Longer feed consumption L. vannamei Feeding cost | ___ Astaxanthin krilloil || Acoustic monitoring QAPO QAPO
Increased body diets Astaxanthin krill optimization L. vannamei L. vannamei | . ) Soybean meal RS devggxem
weight with krill vammamer oi : - Feeding cost Marine feed | Growth & nepatopancreas L. vannamei
L. vannamel L. stylirostris pealsauidimeay Increased yield L. vannamei G SATEGE L vannamer Y optimization attractans —— vannancl Digestiblty J| L. vannamel
IRl el i Palatability enhancement combinations with low Increased yield with soy diets in hypersalinity tD1sease ta e | [ ptarane || Optimize low-cost [T amaner] EHF infecton
i X taxanthin krill of . § . h
stimulation cholesterol diets ecr:]\glel:]glge | "ty stress Diets with QHP e mmune genes
Palatability | omega-3 index|| Sperm quality || Inflamemicion & UADLL Plasma choline | STt vs long-chain || 3q. ooy inciysion | Omega-3 index
¥ e muscle damage ol PRTER omega-3s »/ conversion
In vitro
Intestinal Growth & health
microflora
—
Y ~N T3 d é N Y " 3 L
Diet-induced Endofﬁﬂ;:z‘;‘ o1dsl Heart failure Noorsemar; Plll()jt (h:r':\lgsn) ]
i mega-3 an -
Heart health o Fat distribution HEsmE Glucose ini (o] -3 ind ;portsghuman) 7 ngr? BN pe el Rt
. & metabolic Endocannabinoids |  Lipogenesis ) trglycerides P Blood lipids i {BUTELR) (inflammation) syndrome
’ A e (human)
= syndrome Genetic obesity CrossFit stud Pro-li
[ — 3 A ly ro-liver .
® — model Hepatic gene | | jyer mitochondria Liver health (human) (NAFLD/NASH) NAFLD pilot
[ \ regulation \ A Y. Y.
4 Y Y Y 4 Y Y )
¥ Joints & 2 HIV Osteoarthritis el sl (RER0AKE) Muscle function during
< inflammation (human) | (human) 0A knee pain Il weight loss
m 7 S Exercise and |/ Y
Rheumatoid Inflammatory Chronic Weight loss immune | Skin hydration Ill ] Muscle mass
m arthritis bowel disease inflammation (human) function (human) Muscle strength in elderly (diabetes 2)
m Women health (human) Skin hydration Skin hydration Il
n- (human) (human) (human) .
Bioavailability Skin IV Japan
D L L ) y | A (in vitro)
\ A y, \ \ < , _
m [ . ) Cognition
ADHD in boys - e 11 . Performance q
(human) Depression Brain Lipidomics|| adolecents (US Rangers) Healthy ageing (C. elegans)
(human)
I o Y ( q 3 Y Y 3
Safety study PL characterization Review article on Allergy testing Review article | L Dry macular
in obesity (human of krill oil phospholipids (in vitro) preclin. studies FE e/ e degeneration
Safety and . Metabolic effect Subchronic PL NMR fingerprint of | poin orowth
fundamental [ (human) o 4 [ foxieeicey R kiliol ‘ Heartbeats study
= e Omega-3 index utagenicity ani 3 adio-labelle 3 " . ..
Kinetics (human) (hguman) genotoxicity tests Toxicology study FA kinetics Choline uptake (human) (high-dose PL+EE bioavailability
A\ A \ V. A y. omega-3)




KRILL OVERCOMES LOW WINTER GROWH OF YELLOWTAIL
BN hEmaE RXFEFAROAR

WEBKE (%) EAXRWHLE BEHMED (Ug)

ANIHVINOIG 43IMV @

ﬁﬁp Q Yellowtail WEIGHT GAIN (%) 43 ¢ APPARENT PROTEIN I;IZGESTIBILITY 5900  PEPSIN ACTIVITY (u/g stomach content)
> BAEKXR 60 '

6-WEEK GROWTH EXPERIMENT 8.3
> WRA (48%&H ) : 3000

CONTROL DIET: 48% fish meal
> XBAH2%E I B+ 48% f B I I I I

TEST DIET: 2% krill extract + 48%
fish meal

2t B 48 2%k st 2t 18 4 2%% 1 2t B 44 2%%4 57

Source: Kofuji et al., (2006) Control 2% Krill Extract Control 2% Krill Extract Control 2% Krill Extract masasronz

KRILL INPROVES GROWTH PERFORMACE IN SEABREAM JUVENILES
BAAEREYEERKAERY

FEED CONVERSIONRATIO  fi 1 3 % ( FCR) fRE (g ) BobywEIGHT (g)

#] & Gilthead Seabream 32.9

> 12BEKRB
12-WEEK GROWTH EXPERIMENT

1.33
311 31.3
> HWHRA (20%6 8 ) 121 1.22
CONTROL DIET: 20% fish meal (FM) ’ 1.19 30.2
> 3;3@%30/0! 60/0! Q%ﬁﬂ*ﬁ
3% krill meal (KM) + 18.5% FM
6% KM + 17% FM I I

9% KM + 16% FM
' STEB4H 3%WEEF 6%MEEF 9wkl  XJHRZE 3%BEMTF 6%BEUF 9%k HF

Control 3 6 ] Control 3 f 9

Source: Saleh et al., (2018) Krill meal (%) Krill meal (%)



TO SOYBEAN PHOSPHOLIPIDS

@ INCREASED SURVIVAL WHEN SEABREAM LARVAE ARE FED KRILL PHOSPHOLIPIDS COMPARED
HBTHEAXERE, KARNUBRENFHEYETEFRBH 7 X
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The average number of The malondialdehyde
8 f Gilthead Seabream Survival rate mineralized vertebrae (MDA) content in larvae
AR KTS HFEE (%) BEEHFTLER S0 H (nMMAD/QH) f )

4-WEEK GROWTH EXPERIMENT
340

> WRAH: 69%H fah

CONTROL DIET: 69% squid powder

> KXBA- 22
7% % 91 8% B Al
7%k 9 8
TEST DIET:

69% squid powder+
7% krill PLs or

200 210

7% soybean PLs ThKERA  T%% 5T M x$R4H T%RERAE  7%BHIF RS 4} BR4H T%REREEE  T%REITREAS
7% Soyabean 7% Krill l 7% Soyabean 7% Krill l 7% Soyabean 7% Krill
phospholipids Phospholipids Contro phospholipids Phospholipids Contro phospholipids Phospholipids

Source: Saleh et al., (2014)



IMPROVING OLIVE FLOUNDER PERFORMANCE AND DISEASE RESISTANCE
WITH DIETARY KRILL MEAL

Krillmeal Il A EHBTHMERKRAM KK ED
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Final body weight Feed conversion ratio
300 2.0
250
1.5
200
B 150 1.0
100
0.5
50
0 0.0
High QRILL Aq QRILLAq QRILLAq QRILL Aqua QRILLAq QRILL Aq QRILL Aq QRILL Aqua
Fish Meal Fis 12% eal  Fi hM al 2%
Experimental diets Experimental diets

Increased disease resistance 1§ i ¥ 3 i ¥i 8 7

120

100

80 \ —— High Fish Meal

g o —=— Low Fish Meal
c
3 QRILL Aqua 3%
® 40 —— QRILL Aqua 6%
QRILL Aqua 9%
—— QRILL Aqua 12%
0

1 2 3 4 5 6 7 8 9 10 M1 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Source: Tharaka et al., (2020) Days after injection



SHRIMP GROWS MORE THAN 20% FASTER WITH THE INCLUSION OF 5% KRILL
MEAL

HBENBRAB M %BBNBAH, MLt KERB>T20%
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;L%CE%X'%%{ E:R%H]% %F“ % F?Jpgv A:l\iE l'i_!ﬁ Weekly growth rate i % K ¥ (g)

MONODON)
6-WEEK GROWTH EXPERIMENT

~ W R4
17%6 8, BREHMBEHR (25%H, ab a
20% ) B G RI5% 8 & B ) c

CONTROL DIET: LOW FISH MEAL (17%), HIGH IN

ALTERNATIVE PROTEIN SOURCES (25% MEAT, 1.3 1.2
20% LUPIN AND 5% SQUID MEAL)
> %ogﬁﬁﬁﬁl%}mﬂgﬂﬂtﬁﬂmm
504 Bl % Control Ji 4 5% 5% 2% 1%
2%, Z % ?; 2 # Krill meal B if Crustacean Fish Krill
1% B U5 K 1 4 meal § T # hydrolysate hydrolysate
TEST DIETS: CONTROL+ K& K# Bk # W
5% CRUSTACEAN,
Vi B ORI, BIEA N T HEKEEEBTHRA,
1% KRILL HYDROLYSATE The mean growth rates of shrimp fed krill meal for 6 weeks are

significantly greater than of the control group.

DM Smith, SJ Taberett, MC Barclay, SJ Irvin. Aquaculture Nutrition. 2005, 11: 263-272



KRILL IMPROVES PERFORMANCE OF PLANT-BASED DIETS
BB UAEED SR DR

FINAL BODY WEIGHT (g) AND FCR

mZAAE (g) FIFCR

> BEHEVIT10MERKKR .
Pacific white shrimp (Litopenaeus vannamei)
10-WEEK GROWTH EXPERIMENT e

> WRA: A&, SSBEDREHD (30% =2
XEREEH, 24% N &H. 15% BH. 11%
FXEAR)

12.13
CONTROL DIET: No fish meal, high in plant-based

proteins (30% soy protein concentrate, 24% wheat
four, 15% soybean meal, 11% corn gluten meal)

> XB4A: 051,20 3% BB EREXER
BRAXEW, IRBHRAMEAEAMEDSE,

TEST DIETS: 0.5, 1, 2 or 3% krill meal replacing
corn gluten meal & soybean oil to give same crude
protein and lipid content

11.69

Control 05 1 2 3

Krill meal (%)
=E A

- EEHOMEARTREFEN2MBENBUHERET NN EKK B,

A minimum of 2% krill meal is needed in plant-based diets to
significantly enhance shrimp performance.

Source: H Sabry-Neto et al. Aquaculture Nutrition. 2017, 23: 293-303
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KRILL EXTENDS FEEDING TIME
BNBUEKERH M
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FEEDING TIME (min) AMOUNT EATEN (mg)

> FEEMEF 10FEKER 15 £ ] B
» Pacific white shrimp (Litopenaeus vannamei)

10-WEEK GROWTH EXPERIMENT

N 198 383 379

> MWERH: A58, SSSEMENEDH (30% "

. 27% 5P, 34% IhE
» CONTROL DIET: No fish meal, high in terrestrial meal ﬂ H

(30% soybean meal, 27% poultry meal, 34% wheat 0 1 3 6 0 1 3 6

flour) _ )

Krill r;_@F%E{%) Knl%n;%j;(%}

> SIRE: 1, 3, 6% HAFMABIEHRT, 3, 6% T8 .

gﬂﬁﬂ One-way ANOVA shows a significant effect for both feeding time and amount ec.!ten|
» TEST DIETS: 1, 3 or 6% krill meal replacing 1, 3 or 6% B E A B TR B A A R I £ A B AR

of control diet

> BIFRE—MEERERR, FREEOL, EKERNRE (A2
MREE) , NIRSIERE.

» Krill meal is a chemostimulant that increases the palatability by
increasing the feeding time (not the speed) and thus the amount
eaten.

Source: CD Derby et al. Aquaculture. 2016, 458: 13-20




KRILL IN LOW AND MODERATE FISH MEAL DIETS IN AN INDIAN CONTEXT
BNBUREERZERNNSIIEEARHRNERRN

> BEANT10RERRE

Pacific white shrimp (Litopenaeus vannamei)
10-WEEK GROWTH EXPERIMENT

> KBM: 0,2,4,6% BING 55 E M 6% 5
12% A A
TEST DIETS: 0, 2, 4 and 6% krill meal in addition to

either 6 or 12% fish meal

- EWSERA (12%) BRF NP BN BT E L &
EIYRY 3

4% krill meal inclusion is the minimum to give a
measurable difference in performance of shrimp in moderate
(12%) level fish meal diets.

- HERABA (6%, BABBEMETHM2%B 2N EK
ZABREAER

In low (6%) fish meal diets every incremental increase of
2% krill meal inclusion resulted in a positive influence on
various growth performance indicators.

fEE#6%) o pyvaL () FIE%E

PHEERAH (12%) 5 pyivaL (w) FIEE

3 d

ab
abc & 89 68
3‘98 abc A
. T bc T 875
C 86.38
B 85.23
m
0 2 4 6 0 y) & 6
BEARET (%) PR (95)

YIELD PER TANK (g) ¥IELD PER TANK (g) d

e t5ib
bc
od bed L
de T 2206
= = 204.9
f L 2006 :
0 2 4 6 0 2 4 6
Bl $(%) BEAFH7(%)

Source: ICAR-CIBA, Indian Council of Agricultural Research, Chennai, India, 2019
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LESS GAPING = LESS MELANIN - FIRMER FILLET

@ KRILL MEAL HAS A POSITIVE EFEECT ON SALMON FILLET:

BB =-NENARENRAEL: ROBA-W D ER-F XN

Control

Source: Morkore et al., (2020)

Krill 8 §F 4

200 ~

150 ~

100 ~

50 -

b

Control

a

Krill 8 5 4

Less gaping/#ii b i A Firmer fillet/# %l W Better coloration/# fif f %

26 -
24 -
22 -

20 -

Less melanin/Ji v 2 B

Control Krill B 9F 4 _ Control Krill B §F 4
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