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MATERIAL SAFETY DATA SHEET 
------___UI---___-__---____________L___ B-L-.--- 
---------_--_-__------_____-------------------- 

SECTlON I - PRODUCT IDENTlFlCATlON 
I~=~=========----====-----~~==‘-- -w- 

Product Name: Marine Oil 

Product Use: Dietary suppkment 

WHMIS Class: Not Controlled 

TM; Classlfketlon: Not Regulated 

Manufacturer/Supplier: 
Address: 

Telephone: 

Neptune Technologies 6 Bioresources 
500 boul Saint-Martm Ouest 
Bureau 550 
450 - 972-6291519 

--------------------------------- ----_-----------_---------------- 
SECTION If - HAZAR(HIus INGREDIENTS --s- -,-,-~---~- ,-s-s-= 

Ingredfents CAS# Wt% OSHA-PEL ACGIH-TLV LC m LD I( 

None by WHMISIOSHA uiteria. 
---I-====-==-~=~-~===~~-=~==-===’----- --a--.- 

SECTION Ill - PHYSICAL DATA 
af~~--C”----CI’ ---~=~==z------ ------- 

Boiling Point (OC): Not available Speciii Gravity (120 = 1): Not available 
Vapow Pressure (mm Hg): Not available X Volatile (Wt x): Not available 
Vlpour density (Air = 1): Not evailabIe Evaporation Rata (Ether= 1): Not avail& 
Solubilii in Water lnsdubk pti (100%): Not avaitabte 
Physical state: Liquid viscos-xyz vi 
Appearance: Brown Odour Threshold (ppm): Not aveilable 

--‘w-CM-.--=-~-- --------=~=‘-==;,,~zz~~~ 

SECTlON N - FlRE AND EXPLOSION DATA 
=====I-= --_- -LZ-‘E=--- 

FlammabMi~ Not Agmmabk by WHMIS/OSHA crkria. 
Flesh Point (%, TCC): None Lfl: Not q@cdle UELI Nd ap#C3bk 
Hazardous Combustion Products: May include and are not limited to oxIdes of Carla 
Autoignition Temperature (“c): Not appkbk 
Means of Extinction: Tret&fOr surmundii material. 
Special Fire Hazardsz Fkflghters should wew setf-contairied breathing apparatus. 
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arn , .LJ .L -  * -  --.“. - .  - .  -  _- - -  

-------------  --------  ^------------  --------------------------  
S E C T IO N  V  -  R E A C T M T Y  D A T A  

= = = - - - = = = = = = = - - - l r s = = = - - - - - - = - - = = = = - - - - - = =  

Condi t lons  for Chemica l  Instabll l tyz S table.  
IncomPat ib le  M a terlals: N o n e  k n o w n . 
ReactMy,  a n d  U n d e r  W h a t Condi t ions:  Not  avai lable.  
Haza rdous  Decompos i t ion  Products:  h 4 e y  i n d u d e  a n d  a re  not  l imi ted to ox ides  of ca rbon  w h e n  
hea ted  to 
Decomposf tkWi  

- - - c - - - - - - - - - - - - - - - - __ -_ - - - - - - .m - - - - -  - - - c - - - - - - - - - - - - - - - - - ~ - ~ ~ ~ ~ ~ ~ - - - - - ~ ~ ~ ~ ~ ~ - . ~  

S E C T l O N  V l  - T O X I C O L O G ICAL P R O P E R T IE S  
-----------  --  - - - - - - - - - - - - - - - - - - - - -===-----  ------  v--e-  

Rou te  of Enby :  E y e , Sk in  contact,  Inhalat ion.  ingest ion.  

E F F E C T S  O F  A C U T E  E X P O S U R E : 
Eye:  h 4 a y  cause  irr i i t ion u p o n  c lued  contact.  
Skin:  MaycauseMtatbnupcndi icontact .  
Inhalat ion:  M a y  cause  respiratory tract irr i tation. 
Ingest ion:  M a y  cause  s tomach distress, n a u s e a  or  vomi t ing if hges ted  in  la rge  quantks.  

E F F E C T S  O F  C H R O N IC E X P O S U R E : 
Skin:  P r o l o n g e d  or  repea ted  exposure  can  cause  dry ing,  de f# ing  a n d  dermati t is.  
Irritancy: N o n - h a z a r d o u s  by  W H M l S /O S l- lA criterk. 
Respl rato iy  Tract Sonsi t i rat ion:  N o  da ta  avaRabk  
Carcinogenic i ty ;  Non -haza rdous  by  W H M l S /O S H A  critwia, 
Teratogenki i ,  M u tagenicity, Reproduct ive  E ffects! N o  da ta  avai lable.  
Synergist ic  M a terials: Not  avai lable.  

--  -B-B- - -  ---- I_--------  
- - --m.m’-Dhw-‘~p 

-a--------  

S IX T I O N V I E  P R E V E N T A T IV E  M E M U R E S  
= t=m--- - - ,  - - -B-w w-w---- - - -  

G loves: N o  requ i rements  b e y o n d  s tandard  industr ia l  hyt l lene pfactkes. 
E y e  protect ion:  N o  requ i rements  b a y o n d  s tandard  industr ia l  hyg iene  p ra&a?s .  
Resplratoty protect ion:  Not  normal ly  requ i red  if g o o d  vent i lat ion is main ta ined.  
O ther  Protect ive Equ ipment !  A s  requ i red  by  e m p layer  c o d e . 
Eng inee r ing  Controls:  G e n e r d  vent i lat ion normal ly  a d e q u a k  
L e a k  a n d  Spi l l  P rocedure :  B e fore at tempt ing d e a n  up,  re fe rB0 haza rd  da ta  g iven  &ove.  & I~ U  
spi l l8 m a y  b e  a b s o r b e d  
with non-react ive  absorben t  a n d  p laced  in  sui t&la covered,  labe lkd  containers.  hevent  h g a  
spins fml l  en ter ing  seware  o r  
we&ways .  Contact  emergency  sewices a n d  suppl i i  for advice.  
Was te  Disposal :  Rev iew federal .  stete/provtncial.  a n d  local  gove rnmen t  requi reknts  pr for  to 
d isposal .  
S to rage a n d  Hand l ing  R e q h e m e n ts: K M S p O U tO fW iChOfch i ldnn .S~hac losed~ta in#  
a w a y f rom ihcompa tih  
m a teriats. 
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...m..L”.b-- -- - 

___------__-_---_--I 
==========“-===--=E======--------------------- --_---_ 

SECTION VIII -  FIRST AID 
------w-B- -s---  ,=-~‘-=~================= 

Eye: Flush with cool water. Remove contact lenses, if applicable, and continue flushing. Obtain 
medical attention if irritation 
persists. 
Skjn: flush with cool water. W ash with soap and water. Obtain medical attention if ik r itation 
persists. 
Inhalation: If symptoms develop move v ictim to fresh air. If symploms persist, obtaii medical 
attention.’ 
IngestIon: Do not induce vomiting. Rinse mouth with water then drink one or two gla!%es of 
water. Obtain medkd attention. 
Never give anything by mouth if v i&n is  unconsciaus, or is  convulsing. 

-~-1_--------------------__- 
----------------1_ ----------------- I------  

SECTION IX - PREPARATION INFORMAlION 
CE=J=============---~=~~-==~---” 

Date: 2002/01/24 MSDS Prepad br KGK SW J ERGIZE INC. 
Tdephone: 1 - 519- 438-9374 

s-w----  -m---- -----  -s.zE==========--u= 
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MATERIAL SAFETY DATA SHEET 
----- “‘-“‘-“--------;;==--------- 

SECTION I - PRODUCT IDENTlFlCATlON 
-----_--------------__I_ -----------------------------==----I==~=~~==~ 

Product Name! Krill Protein 

Product Use: Dietary supplement 

WHMIS Class: Nd Conbplled 

TD6 Classification: Not Regulated 

ManufacturerBuppliw 
Address: 

Telephone: 

Neptune Technohqks & Bioresources 
509 boul Saint-Martin Ouest 
Bureau 550 
Laval. Quebec. H7M 3Y2 
499 - 9724291 

=- - ---w-------- ---,-------- 

SECTlON Y- HAZARDOUS lNGREDlENlS 
===------- -=-~===----R====~~~~~z.zz 

lnaredknts w m OSlU-PEC ACGIH-TLV LC50 LD50 - 

Nom by WHMIS/OSHA criteria. 

_ ------------_-- 
-me------ ----------Et 

SECTION III - PHYSICAL DATA 
---- -----z===-----= -‘--..-w-‘-‘---~ 

Boning Point (‘C): Not applicable 
Vapour Pressure (mm Hg): Not applicable 

Specific Gravity (H20 = 1): Not available 

Vapour Density (Air = 1): Not applicable 
K Volatile (Wt K): Not available 

Solubility in Waterz Nat available 
Evaporation Rate (Ether = 1): Not applicable 
pH (199%): Not availaMe 

Physical State: Solii 
Appearance: Off-white powder 

Vkcority;. Not applicable 
Odour Threshold (ppm): Not availabla 

====--~------5-=--------====~~ 

SECTIDN W - FIRE AND EXPLOSION DATA 
----------I------ --c------------P -WZZa-,-==---c= 

Flarnmabitity: Not flammable by WHMIS/CSHA crhia. 
Flash Point (%, TCC): None LEL: Not appliie UU; Not applicable 
Hazardous Combustiom Products: May include end are not limitad to oxides of carbon. 
Autoignition Temperature (%): Nqt applicable 
Means of Extinction: Tmat for swmunding material. 
Special Fire Hazards! Firefighters shod wear &f-contained breathing apparatus. 
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.J”l.LJ.LVLL a.-, _..“. ..-.- -..-. . 

--------- ------ --- -------------------- -------------- 
SECTION V - REACTMTY DATA 

--------------------- ------------------ --------------- -------------- 

Conditions for Chemical Instability: Stable. 
Incompatiile Materirls: NOM known. 
Reactivity, and Under What Conditionr! Not available. 
Harsrdou6 DeCoI&M&ion hxhJct62 hy include 6nd we not knited to oxides of carbun whizn 
heated to decomposition. 

----------v -w-1 -----I__ -----------------_--__x_____I__----- 

SECTION VI- TOXlCOLOGlCAL PROPERTIES 
---- I__- --- ------ 

Route of Enby: Eye, Skin contact. Inhalation. Ingestion. 

EFFECTS OF A&E EXPOSURE 
Ey6: May cause ‘tiation upon direct contact. 
Inhalation: May cause re6piratory tract im’tallan. 
Infp%ition: m Came stornactl dlstre6s. nausea or vomiting if ingested in large quantities. 

EFFECTS OF CHRONIC EXPOSURE: 
Skin: Prolonged of repeated exposure can cause drying, defatting and dermetitis. 
lrritancyz Non-haza&u6 by WHMIS/OSHAMerk. 
Respi~tory Tract S6n6itiz6tlon: No data available. 
Carclnogcnicii Non-hazardous by WHMlS/OSHA crikria. 
Teratogenkity, Mutagenicity, Reproductive Effect6: No data z&table. 
Synergktk Makrlak: Not available. 

--I_ -em--- __I ~=t~=-=~=~~-------i 

SECTION Vll- PREVENTATIVE MEASURES 
---------WC-I- ----- ---- 

Gloves: No requiremenb beyond standard in&&M hygiene practices. 
Eye Protectlon: No requirements beymd standard ind&rial hy@ene practkes. 
R66plratofy ProMon: Not normally required if good verjttlatkm is maintained. 
Other Protective Equipment: As required by empbyw code. 
Engineering Controls: General ventilation normally adequate. 
Leak rnd Spill Procedure: Before attempting clean up, refer to hazard data given above. U66 
broomordryvixuumto 
collect m6tefial for proper disposal without raising dust. Rln6e area with water- Prevent large 
Spik from entering sewers or 
wat6rway6.contademergency servicesdsuppriforadvla. 
Wacto Disposal: Review federal, state/provindal, and local government requirements prior to 
dkpo66l. 
Storage and Handling Requlrementw Keep out of reach of cl~ildre~~~. Store in a closed container 
6~~yfr0m incompatble 
mater&. 
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.e I . . .L1 .L I_  -- -  

------------------------- L -~__ - - - - - -___~~L- -~ -  - - - -m--- - - -z== 

S E C T IO N  V III =  F IRST A l0  
- ~ = = = = = - - - - = = = = = = = = = = = = = = = = = = = = = = = = = = ~ ~ - ~ =  

Eye:  F lush with coo l  water.  R e m o v e  contact  lenses,  if appl icable,  a n d  cont inue f lushing. O b tain 
m e d i c d  attent ion if i r i tat ion 
persists. 
Skin:  B rush  a w a y  excess of dry  m a te&t. F lush with water.  O b tain med i i  at tent ion if i r r ibt icm 
persists.  
Inhalat ion:  If symptoms deve lop  m o v e  victim to f resh air. if symptoms persist  ob ta in  med ica l  
at tentbn. 
Ingest ion:  D o  not  i nduce  vomit ing,  R inse  m o u th with water  then  dr ink o n e  or  two g lasses of 
water.  O b tain med i i  at tent ion. 
Never  g ive any th ing  by  m o u th ifvictfm  is unconsc ious,  o r  is convuls ing.  

- - - - - - - - -&---P- 
--L--------------- I---  - -w-- - - -  ---------  

S E C T IO N  IX  - F’R E P A R A T IO N  I N F O R M A T K B N  
s--=l’-t -@ - - -=== - -=s=  u__- - - -  

Date:  2 0 0 2 I O 1 1 2 4  M S D S  P r e p a m d  by: K G K  S Y N E R G IZE M C . 
Te lephone :  4  - 5 1 9  - 4 3 9 - 9 3 7 4  

= = - , - = = = = = c = = = = = - a ’- w- - - := -===  
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MATERIAL SAFETY DATA SHEET 
_I_- ====--fi========L=====--cl=---====--~- 

SECTION I - PRODUCT IDENTIFICATION 
=I-==11===============------~ ---------- - ---- --H-P 

Product Name: Freeze Dried KitI 

Product Use: Dietary supplement 

WHYIS Class: Not Controlled 

TOG Classitication: Not Regulated 

ManufacturerlSupplkx Neptune Technologii & Bkwesources 
Addrest: 500 boul Saint-Martin Ouest 

Bureau 550 
Laval. Quebec, H7M 3Y2 

Telephone: 460 - 972-6291 

------------- ---..---e-s-- ~-.------------------- --me 
SECTION If - HAZAROOUS R@REDIENTS 

=~=~~=--===~~- P--------w- -------^--B- 
ltwredients cAs# yJ& OSHA-PEL, ACGIH-nv Lc - LD!YiO 

None by VVWISIOSHA criteria. 
--- w=----a ------ zzzZ,iz,i------ ------= -w-w 

SECTION 111. PHYSICAL OATA -s-s -------I----------- -L--------w_I_ -----_i__ 

Boiling Point (“c): Not applicabk Specik &wily (HZ0 = 1): Not awdable 
Vapour Pressure (mm Hg): Not applicable X Volatii (Wt 96): Not avaikbk 
Vapour Density (Air = 1): Not applicaMe Evaporation Rate (Ether - 1): Not applicable 
Solubilii in Watsc Not available ptl (ml%): Not available 
Physkal State: SokJ Vkcoshyi Not applicable 
Appearance: Off-white powder Odow Threshold (pm): Not - 

-=x======== ------- ---- 

SECTION N - FIRE AND EXPWStON DATA 
W-b-----------,,- ----- --;i---------T=mL-== 

Flammabilii Not fkmmabk by WHMISD9HA altwia. 
Flash Point (*C, TCC): None LEL: Not applicable UEL: Nol applicable 
Hazardous Combustion Product% May ‘kdude and are not lknkd to oxides of carbon. 
AutoignItIon Temperature (*C): Not applicable 
Means of ExtInctlow Treat for surrounding material. 
Special Fire Hazardsz F&fighters should wear self-contained breathing apparatus. 
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---I_------ __-_ ___ ---___-------~~-~~ - ----a- 

SECTlON V - REACTMlY DATA 
--‘-‘I-‘-‘---===------‘---------==== m------m 

Conditions for Chemical lnstabilii; Stable. 
incompatible Materials: None known. 
Reactivity, and Under What Conditions: Not available. 
Hazardous Decomposition Products: May Include and are not limited to oxides of carbon wh& 
heated to decomposition. 

- - -‘-L--‘-- - - - - - - - - - - -‘--=--‘-  - -  - - - - - - - - -_-- - - - - - - - -__I  - -w--  

SECTION VI - TOXICOLOGBCAL PROPERTIES 
===~===~============---T=======-c===~r= 

Route of Entry; Eye, Skin contact, Inhalation, ingestion. 

EFFECTS OF ACUTE EXPOSURE: 
Eye: May cause irrit&ion upon direct contact. 
Inhalation: May cause respiratory tract irritatii. 
Ingestion: May cause stomach diitress, nausea or vomiting if lng@ed in large quantities. 

EFFECTS OF CHRONIC EXPOSURE: 
Skin: Prokmged or repeated exposure can cause drying, defattinQ and dermatitis. 
Initancy: Non-hazardous by WHMISIOSHA witeria 
Respiratory Tract Sensitization: No data waiWe. 
Carcinogenicily: Non-hazardous by WHMlS/OSW criteria. 
Teratogenicity, Mutagenicity, Reproductive EM No data availa&. 
Synergirtic Materialsz Net available. 

- - - - I_--  b- -e-- - - -  - - - -  - - - - - - - - - - - - - - -  -v- - -w-- -  

SECTION VII- PREVENTATIVE MEASURES 
---------~----~~ ---m-w-- _-__------__----------- -- .---------- 

Gloves: No requirements beyond standard industrial hygiene pm&es. 
Eye Protectton: No .req@ements beyond standaM industrial h#ene practkas. 
Resplmtory Protectton: Not notmally required It good ventilation is maintained. 
0th~ Protective Equlpment As required by emplaycr coda. 
Engineering Controls General ventilation normally adequate. 
Leak and Spill Procedure: Before attempting dean up. refer to hazard data given above. Use 
broom or dry vacuum to 
colledmateridforproperdisposal~traisingdust~weawithwater.Prevent~ 
spills from entering sewers or 
watermys.contact efwgemyservicesarKlsupplferforadvice. 
Waste Diiposa~: Review federal, statelproviwial, and bcal government requlramants prior to 
disposal. 
Storage and Handling Requirements: Keep out of rwch of chlkiren. Store in a cbsed contaiw 
away from incompatible 
materMs. 
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~~~_-_ - - - - - -~ -c~~~~~  em-- - - -  -----_-_----------------------~- 

S E C T IO N  V III -  FtRsT A t0 
= = C z e z ~ E C S = = ~ ~ ~ ~ ~ ~ - -  m m - -  --1ST,-,-  

Eye:  Flush with coo l  water.  R e m o v e  contact  tenses. if appl icable.  a n d  cont inue f lushing. O b tah  
m e d b l  at tent ion if i rr i tat ion 
p X S \S tS . 
Skin:  B rush  a w a y  excess of dry  m a terial. f lush with wabf .  O b b i n  medi i l  at tent ion if i rr i tat ion 
persists. 
Inhalat ion:  If symptoms deve lop  m o v e  victim to f resh air. If symptoms persist,  obtatn  mad ica l  
attent’m . 
Ingest ion:  D o  not  i nduce  vomMng .  Rise m o u th with water  then  dr ink o n e  or  two g lasses of 
water.  O b b h  med ica l  at tent ion. 
Never  g ive any lh ing  by  m o u th if vict im is unamwious .  o r  is convuls ing.  

f=-sIz-- - t I -= - -&e= --a-  

S E ~ T # IN IX  - P R E p A R A n o N  ~ ~ F O R M A T U IN 
E - E = = ~ = = = = - - = = = = = = = = = = = = = - - - = = = = = - = =  

Date:  2 twKJl l24 M S D S  P r e p a r e d  by;  K G K  S Y N E R G E E  IW C . 
Te lephone :  I -  5 1 9  4 9 3 7 4  

--------B--S.---  --  W - B  

P A G E  3  O F  3  





1 Code of Federal Regulaticxw 21 CFR 73.75 - Cmthmthin 

1% electronic docunwt was downloadedfrom the GPO web site, Mq 2001, and is providedfor 
information purposes only. The Code of Federal Regulations, Title 21, is updated each year in early 
summer. The most current version of the regulations may be foundat the -0 web site orporn the 
current priMed versiof i. 

[Code of Federal Regulations] 
(Title 21, Volume 1, Parts 1 to 991 
[Revised as of April 1, 20001 
From the U.S. Government Printing Office via GPO Access 
[CITE: 21CER73.751 

[Page 337-3381 

TITLE 21--FOOD AND DRUGS 

PART 73--LISTING OF COLOR ADDITIVES EXEMPT FROM CERTIFICATION--Table of Contents 

Subpart A--Foods 

Sec. 73.75 Canthaxanthin. 

(a) Identity. (1) The color additive canthaxanthin is <greek-b>- 
carotene-4,4'-dione. 

(2) Color additive mixtures for food use made with canthaxanthin may 
contain only those diluents that are suitable and that are listed in 
this subpart as safe for use in color additive mixtures for coloring 
foods. 

(b) Specifications. Canthaxanthin shall conform to the fo:Llowing 
specifications and shall be free from impurities other than those named 
to the extent that such other impurities may be avoided by good 
manufacturing practice: 

Physical state, solid. 
1 percent solution in chloroform, complete and clear. 
Melting range (decomposition), 207 deg.C. to 212 deg.C. (corrected). 
Loss on drying, not more than 0.2 percent. 
Residue on ignition, not more than 0.2 percent. 
Total carotenoids other than trans-canthaxanthin, not more than 5 
percent. 
Lead, not more than 10 parts per million. 
Arsenic, not more than 3 parts per million. 
Mercury, not more than 1 part per million. 
Assay, 96 to 101 percent. 

(c) Use and restrictions. (1) The color additive canthaxanthin may 
be safely 

[[Page 33811 

used for coloring foods generally subject to the following restrictions: 
(i) The quantity of canthaxanthin does not exceed 30 milligrams per 

pound of solid or semisolid food or per pint of liquid food; <and 
(ii) It may not be used to color foods for which standards of 

identity have been promulgated under section 401 of the act unless added 
color is authorized by such standards. 

(2) Canthaxanthin may be safely used in broiler chicken feed to 
enhance the yellow color of broiler chick&n skin in accordance with the 

101’2 1 liO5/02 11:5-l Phi 
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following conditions: The quantity of canthaxanthin incorporated'in the 
feed shall not exceed 4.41 milligrams per kilogam (4 grams per ton) of 
complete feed to supplement other known sources of xanthophyll and 
associated carotenoids to accomplish the intended effect. 

(3) Canthaxanthin may be safely used in the feed of salmonid fish in 
accordance with the following prescribed conditions: 

(i) Canthaxanthin may be added to the fish feed only in the form of 
a stabilized color additive mixture; 

(ii) The color additive is used to enhance the pink to orange-red 
color of the flesh of salmonid fish; and 

(iii) The quantity of color additive in feed shall not exceed 80 
milligrams per kilogram (72 grams per ton) of fir,ished feed. 

(d) Labeling requirements. (1) The labeling of the color additive 
and any mixture prepared therefrom intended solely or in part for 
coloring purposes shall conform to $he requirements of Sec. 70.25 of 
this chapter. L 

(2) For purposes of coloring fish, the labeling of the color 
additive and any premixes prepared therefrom shall bear expiration dates 
(established through generally accepted stability testing methods) for 

the sealed and open container, other information required by Sec. 70.25 
product 

3) of this 
of this chapter, and adequate directions to prepare a final 
complying with the limitations prescribed in paragraph (c) ( 
section. 

feed 
1 be declared 

(3) The presence of the color additive in finished fish 
prepared according to paragraph (c)(3) of this section shal 
in accordance with Sec. 501.4 of this chapter. 

(4) The presence of the color additive in salmonid fish that have 
been fed feeds containing canthaxanthin shall be declared in accordance 
with Sets. 101.22(b), (C)I and (k) (21, and 101.100(a)(2) of this 
chapter. 

(e) Exemption from certification. Certification of this color 
additive is not necessary for the protection of the public health, and 
therefore batches thereof are exempt from the certification requirements 
of section 721(c) of the act. 

[42 FR 15643, Mar. 22, 1977, as amended at 50 FR 47534, Nov. 19, 1985; 
63 FR 14817, Mar. 27, 19981 

Color Additive Regulations 
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C&C of tkicrd Regu&iom: 21 CFR 73.1075 - Caothaxmthin bttp:i/waw C~SZXI r~.gov/-,lrdlcfl3107j.html 

7’his electronic document was downloadedfrom the GPO web site, May 2001, and is providedfor 
information purposes o&y. The Code of Federal Regulations, Title 21, is updated each year in early 
summer. 77~ most current version of the regulations mny be found at the WC) web site or from the 
current printed versiorl. 
- --- 

[Code of Federal Regulations1 
[Title 21, Volume 1, Parts 1 to 991 
[Revised as of April 1, 20001 
From the U.S. Government Printing Office via GPO Access 
[CITE: Z!lCFR73.1075] 

[Page 3521 
, t 

TITLE 21--FOOD AND DRUGS 

PART 73--LISTING OF COLOR ADDITIVES EXEMPT FROM CERTIFICATION--Table of Contents 

Subpart B--Drugs 

Sec. 73.1075 Canthaxanthin. 

(a) Identity and specifications. (1) The color additive 
canthaxanthin shall conform in identity and specifications to the 
requirements of Sec. 73.75(a)(l) and (b). 

(2) Color additive mixtures for ingested drug use made with 
canthaxanthin may contain only those diluents that are suitable and that 
are listed in this subpart as safe in color additive mixtures for 
coloring ingested drugs. 

(b) Uses and restrictions. Canthaxanthin may be safely used for 
coloring ingested drugs generally in amounts consistent with good 
manufacturing practice. 

(c) Labeling requirements. The label of the color additive and of 
any mixtures prepared therefrom intended solely or in part for coloring 
purposes shall conform to the requirements of Sec. 70.25 of this 
chapter. 

(d) Exemption from certification. Certification of this color 
additive is not necessary for the protection of the public health, and 
therefore batches thereof are exempt from the certification requirements 
of section 721(c) of the act. 

Color Additive Reculations 
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Lois electronic document was dvwnkadedfrvm the GPO web site, May 2001, and is provi&dfor 
information pqx~ses only. ‘The Code of Federal Regulations, Title 2 I, is updated each year in early 
summer. The most current version of the regulations may be found at Ihe al web site or from the 
current printed version. 
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[Code of Federal Regulations] 
[Title 21, Volume 1, Parts 1 to 991 
[Revised as of April 1, 20001 
From the U.S. Government Printing Office via GPO Access 
[CITE: 21CFR73-351 

[Page 3361 

TITLE 21--FOOD AND DRUGS 

PART 73--LISTING OF COLOR ADDITIVES EXEMPT FROM CERTIFICATION--Table of Contents 

Subpart A--Foods 

Sec. 73.35 Astaxanthin. 

(a} Identity. (1) The color additive astaxanthin is 3, 3'-dihydroxy- 
<greek-b>, <greek-b>-carotene-4, 4'-dione. 

(2) Astaxanthin may be added to the fish feed only as a component of 
a stabilized color additive mixture. Color additive mixtures for fish 
feed use made with astaxanthin may contain only those diluents that are 
suitable and are listed in this subpart as safe for use in color 
additive mixtures for coloring foods. 

(b) Specifications. Astaxanthin shall conform to the following 
specifications and shall be free from impurities other than those named 
to the extent that such impurities may be avoided by good manufacturing 
practice: 

Physical state, solid. 
0.05 percent solution in chloroform, complete and clear. 
Absorption maximum wavelength 484-493 nanometers (in chloroform). 
Residue on ignition, not more than 0.1 percent. 
Total carotenoids other than astaxanthin, not more than 4 percent. 
Lead, not more than 5 parts per million. 
Arsenic, not more than 2 parts per million. 
Mercury, not more than 1 part per million. 
Heavy metals, not more than 10 parts per million. 
Assay, minimum 96 percent. 

(c) Uses and restrictions. Astaxanthin may be safely used in the 
feed of salmonid fish in accordance with the following prescribed 
conditions: 

(1) The color additive is used to enhance the pink to orange-red 
color of the flesh of salmonid fish. 

(2) The quantity of color additive in feed is such that the color 
additive shall not exceed 80 milligrams per kilogram (72 grams per ton) 
of finished feed. 

(d) Labeling requirements. (1) The labeling of the color additive 
and any premixes prepared therefrom shall bear expiration dates for the 
sealed and open container (established through generally accepted 
stability testing methods), other information required by Sec. 70.25 of 
this chapter, and adequate directions to prepare a final product 

lol-2 11/05/02 I I:50 I’3 
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complying with the limitations prescribed in paragraph (c) of this 
section. 

(2) The presence of the color additive in finished fish feed 
prepared according to paragraph (c) of this section shall be declared in 
accordance with Sec. 501.4 of this chapter. 

(3) The presence of the color additive in salmonid fish that have 
been fed feeds containing astaxanthin shall be declared in accordance 
with Sets. 101.22(k) (2) and 101.100(a) (2) of this chapter. 

(e) Exemption from certification. Certification of this color 
additive is not necessary for the protection of the public hea.Lth, and 
therefore batches thereof are exempt from the certification requirements 
of section 721(c) of the act. 

[60 FR 18738, Apr. 13, 19951 
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ANALYTICAL REPORT 

Client Louis Lappointte 
Company Neptune Technologies 8 Bioressources inc. 
Date Received November 14,ZOOl. 
Date Reported November 22,200l. 

Analysis of astaxanthin and canthaxanthin was performed on the following samples submitted 
with your order 

Sample name 
800 
801 

Type of sample 
Marine oil 
Marine oil 

The following reference method was used 

Enzymatic hydrolysis using Lipase from Candida rugosa followed by extraction and high 
performance liquid chromatography. 

References 
Xinia el al. J, Food Comp. Anal. 13 (2000) 179-187. 

800 801 
Canthaxanthin pglg 389.3 454.2 
Astaxanthin pglg 168.7 122.3 

This report has been approved by: 

Elzbieta M. Kurowska, Ph.D. 
Vice President, Research & Development 

Suite 1030, One London Place, 255 Queens Avenue, London, ON N6A SR8 Canada Tel: (5 19) 438-9374 
or (5 19) 438-89 16 Fax: (5 19) 438-83 14 E-mail: kurowska~~kgksvnerQize.com www.kgksvnergize.com 





ANALYTICAL REPORT 

Client Louis Lappointte 
Company Neptune Technologies & Bioressources Inc. 
Date Received November 14,200l. 
Date Reported November 23,200l. 

Trace metal analysis was performed on the following samples submitted with your order 

Sample name 
800 
801 

Type of sample 
Marine oil 
Marine oil 

The following reference method has been used 

Digestion by nitric acid and hydrogen peroxide followed by ICP-MS (Inductively Coupled Plasma 
Mass Spectrometry) 

This report has been approved by: 

Elzbieta M. Kurowska, Ph.D. 
Vice President, Research & Development 

Suite 1030, One London Place, 255 Queens Avenue, London, ON N6A 5R8 Canada Tel: (519) 438-9374 
or (5 19) 438-89 16 Fax: (5 19) 438-83 14 E-mail: kurowska@keks\;llerrrize.com www.keksynergize.com 



801 

Lead pg/g 0.005 0.002 

Sodium mg/g 0.0023 0.019 

Magnesium pg/g 0.06 0.03 

iron pg/g 0.87 0.41 

Copper ps/s 0.05 0.09 

Zinc pglg 0.06 0.04 

Selenium pg/g 0.05 0.02 

Potassium mg/g 0.015 0.024 





BIOPHARM inc. Certificate of analysis 
3885, bouL Industriel, Lava1 Qudbec 

Canada H7L 4S3 

TiL (450) 663-6724 

T&k (450) 9 75-B I 1 I 

NCA : N18-020408-37 
Req: - 

Code Client : ~18 

Version : 1 

Our quality system is cerilijied according to ISO- standard Printed : 2002/04/29 
Received : 2002/04/08 

Neptune TechnologiesKina Sampalis 
500, boul. St-Martin Ouest 
Laval, Quebec H7M 3Y2 

Date : 2002/04/29 
(WWmn’dd) 

Page : 1 of 2 

Sample : MARINE OIL 

Section: 1 
Lot Not: WA1303 

Gabarit : Raw material 

Description : Reddish opaque oily liquid having a fishy odor Complies 

TEST METHOD SPECIFICATION 

Cholesterol 

Vitamin A 

Vitamin E 

Fren fatty acid prole 

1. .e 

Free fatty acids 

Phosphatidyl inositol 

Phosphatidyl choline 

Phosphatfdyf ethanolamine 

Phosphatidyl senne 

Sphingomyelin 

Total phosphdipids 

Iodine value 

Oil stabikty index 

p-Anidiiine value 

Peroxtde value 

Saponification index 

Moisture and volatile matter 

(1) Under Acid Value: (2) (100 - % ash), 

JAOAC Vol. 76, No. 4 (GLC) 

HPLC 

HPLC 

ADCS Ce lb-69 (GLC) 

GLC 

USP 401> (1) 

ITW 

ITLC) 

(TLC) 

(TLC) 

(TLC) 

colorirnetry 

A.O.C.S. Cd. 1-25 

A.O.C.S. Cd. 12b. 92 

A.O.C.S. Cd. 18 90 

A.O.C.S. Cd. 6b. 90 

A.0 C.S. Cd 3.25 

Dried 16 h at 60°C under vacuum 

USP Current Edition 

Report (g/100 g) 

Report (Ullg) 

Report (%) 

Report km) 

Report (mg KOHIg) 

Report (g/100 g) 

Report (g/l00 g) 

Report (g/l~ 9) 

Report (g/l00 g) 

Report (g/100 g) 

Report (g/100 9) 

Report (mg l/lOOg) 

Induction time converted to the 
reference temperature of 97.6”C 
@d 

Report (meq peroxide/kg) 

Report (mg KOHIg) 

Report (%) 

1.3 

609.2 

1.01 

(2) 
< 100 

29.7 

< 2.5 

5.0 

48.5 

-c 2.5 

< 2.4 

53.5 

3.56 

> 50 

1.98 

co.1 

172 1 

0.61 

Verified by : Ph.D., Scientific Director Approved by : 

\ No reproductron. unless rn full. ts permitted without written authorrzotron from the Inborntor) 



BIOPHARM inc. Certificate of analysis 
3885, boul. IndustrielJavaI QuPbec 

Canada H7L 4S3 

Tt!L (450) 663-6724 

T&k (450) 9 75-81 I I 

NCA : NW020408-37 
Req: - 

Code Client : Nl8 

Version : 1 

Our qualify sysfem is certified according to ISO- standard 

Neptune TechnologiedTina Sampalis 
500, boul. St-Martin Ouest 
Lava/, Qu6bec H7M 3Y2 

Printed : 2002/04/29 
Received : 2002/04/08 

Date : 2002/W/29 

WyV~dd) 

Page : 2 of 2 

Sample : MARINE OIL 

Viisity 

Ash (total inorganic substances) 

Total protein 

Total lipids 

Assay of Sodium (AAS) 

Assay of Zinc (AAS) 

Assay of Potassium (AAS) 

Assay of Calcium (AAS) 

Assay of Selenium (AAS) 

E of Atuminium (AA) 

A&Of of Copper (AA) 

Assay of Manganese (AAS) 

FP-76 

KGK (2h at 600°C) 

CA-1 26-050 

CG-116039 

CM-109-125 

CM-109-125 

CM-109-125 

CM-109-125 

CM-109-215 

CM-log-125 

CM-W-125 

CM-109-125 

(1) Under Aud Value; (2) (100 - % ash); USP Current Edition 

Report@4 927.2 

Report (%I 4.09 

Report (%) 6.06 

Report (%) 79.3 

Report OYWJ 9) 386 

Report @wN~ 9) 0.66 

Report 6~~1 @J 9) 207 

Report 0~~~1 @J d 0.60 

Repofi OW@J 9) < 3.1 

Report (mg1106 g) 7.45 

Report (mgllO0 g) 0.17 

Report O-wWJ sl < 0.31 

Verified by : Sylvain Approved by : 



Neptune Technologies 
500, boul. St-Martin Ouest 
Laval, QuCbec H7M 3Y2 

CERTIFICATE OF ANALYSIS 

WARA/EX 

NCA: N 1 g-020408-37 
Req: - 
Code chent: N 18 
Version: 1 

Recu: 2002lO4lO8 
Date: 2002104i29 

Section: 2 

Page 1 of2 

echantillon: Marine Oil, lot WA1303 

FATlYACIDS AREA% 

c14.0 6.10 

C14:l 0.15 

I 

Cl6:O 19.55 
I 

Cl6.1 5.89 
I 

Cl8.0 0.82 0.65 

Cl8:l 12.77 
I 

Cl8:2n-6 1.47 

Cl8:4n-6 0.05 0.04 

C 18:3n-3 0.72 0.57 

C 18:4n-3 1.11 0.88 

c2o:o 0.08 0.06 

C2O:l 0.38 0.30 

C20:2n-6 0.13 0.10 

C20:4n-6 0.65 0.52 
, I 

C 20 :4n-3 0.47 0.371 

WARNEX 1 B/OPHARM 1 NORSCIENCE 1 GENEV/S/ON ) 

3885, boul. Industrlel. Lava1 (Quebec), Canada H7L 4S3 
Tel. (450) 663-6724 Fax. (450) 669-2784 www.warnex.ca 



C20:5n-3(EPA) 23.06 

c22:o 0.25 

C21 :5n-3 7.12 

C23:O 1.21 

C22 Sri-3 0.12 

C24:O 1.09 

C22:6n-3 12.09 

C24:l 0.32 

andewlle, Ph.D , Scientific Director 





165 boo1 Brunswkk 
Pointe-Claire. ClubX 
Canada HSR 421 
TiHphane (514) 630-60 
T&&xpleur (514) 630-6’ 

NEPTUNE TECHNOLO 
500. St-Martin outst, b 
Lava& QuCbeC 
H7M 3Y2 

AITENTION OF M. LU 

SAMPLES 

ANALYSIS 

ACIOllY (CITRIC AC 

INTERSPACE WATS 

SULFITES 

MOISTURE 

ASH 

PROTEINS 

FAT 

CARBOHYDRATES 

ENERGY PER 100 ( 

= SGS Laboratoires d’Analyses Agro-Alimentaires 
a Une Division de SGS Canada Inc. 

TEST REPORT 

ES d BIORESSOURCES INC. RECEPTION DATE :’ 011116 
eau 550 

WNVILLE 

GII DOG 

clloac 

GHOOG 

GIlOOG 

WlOOG 

CALORIES 

IPERVISEURE - CHIME 01 12 OS R&lSION 1 

LABORATORY NUMBER :: 160000544R 
NUMBER OF SAMPLES L 5 

REPORT DATE k 0112 OS 
PAGE :: 1 DE 1 

ANALYSIS REPORT : 011130 

1 2 3 4 5 
KRILL KRILL KRILL KRILL KRILL 

15-11-01 15-11-01 15-1141 15-11-01 15-11-01 

0.02 0.03 

8.48 9.43 

c2 <t 

81.9 81.2 

3.0 2.9 

13.2 13.6 

2.0 2.3 

0.0 0.0 

71 7s 

0.03 

9.61 

<2 

80.8 

3.0 

13.6 

2.2 

0.3 

75 

0.03 

16.96 

c2 

80.9 

3.0 

14.2 

2.3 

0.0 

78 

0.03 c c;;,r: 

11.48 



LYO-SAN Inc. 
-933. boul. de I’ACropafc. CP. 598 
Lac~ute{Ou&ec) GnaCa.JdH Gd 

Tdl.: (5 14) ‘626525 
Fax: (514) 562-1433 

RAPDORT D'ANALYSq 

Nom du prqduft ‘: Krill lyophilist! en poudre 

DescriptlOn : Poudre couleur resee, forte odeur de poisson. 

Condlttans d’ertreposage : 

TESTS 

Humldf ti 

Mcroblologie 

Comptc Total 

Levuzts 
Holslssurcs 

I 

Collformes Totaw 

s. Auteus 

E. Co11 o( d 
Salmonella sp. 

'fETHODE3. 

0 I Haus 

U.S.P. 

U.S.P. 

h.P .H.A. 

A.P. H.A. 

U.S.P. 

U.S.P. 

SPECIFICATIONS 

< 5% 

Analystt : 

RSSULTATS 

rho/ . . r 
L ‘0-y 

CP- 



@SGS SGS Laboratoires d’Analyses Agro-Alimentaires 
Une Division de SGS Canada Inc. 

185 boul. Brunswick 
Pointe-Claire, Quebec 
Canada H9R 421 
TBlt+phone (514) 630-6093 
TGcopieur (514) 630-6095 

NEPTUNE TECHNOLOGIES & BIORESSOURCES INC. 
506, St-Martin ouest, bureau 550 
Laval, Qu&ec 
H7M 3Y2 

DATE DE RkEPTlON: 02-63-06 
NUMERO DE LABORATOIRE: 160683519 
NOMBRE D’tkHANTiLLONS: 2 

DATE DE RAPPORT: 02 03 26 
PAGE: 7 DE 7 

A L’A-ITENTION DE MME. TINA SAMPALIS DATE D’ANALYSE: 02-03-06 

BACThlES TOTALES IG 

COLIFORMES TOTAUX IG 

E.COLl IG 

STAPH. AUREUS IG 

LEVURES IG 

YOISSISURES IG 

SALMONELLES IG 

PSEUDOMONAS SPP. 

&WANTlLLONSt 1 
A-SGS-1 

EXTRACTION #114,44&ME SIkHAGE 
DU 14-02-2602. EMBALe LE 1502-2002 

MhHODE: 

MFHPB-33 

MFHPB-34 

MFHPB-34 

MFHPB-21 

MFHPB-22 

MFHPB-22 

MFHPB-20 

400 

Cl0 

<IO 

40 

Cl0 

40 

NON Dh-ECTliE 

GO 

OANIliLE LESSARD 
v 

SUPERVISEURE DES SERVlCES TECHNIQUES ET DU CQ 
neptuneMlCmas 
FAX: 460-972-6351 

02 03 26 

2 
LKSGS-1 

KRILL LYO EN POUDRE, LOT: 180202 
POIDS NET 2606 

1,400 

40 

40 

40 

40 

<IO 

NON DeTECTkE 

50 



SGS Agri-Food Testing Laboratories 
A Dhrkton oi SGS Canada Inc. 

18S &unswich Blvd RAPPORT D’ESSAIS 
Poinle-C:ah, 0wbe.C 
Can&a H9f? 4.21 
Talephone (514) me-6093 
Far (SW) bjOdOD5 

NEPWNE TECtiNOLOGlE5 8 BIORESSOURCES INC. 
SW. St-Martin oues~ bureau 550 
Lavat. QuCkc 
HIM JYZ 

DATE DE RtkEPTtDN: 02 03 06 
NUk’..RO DE tABORATOIRE: 16WJ93519 
NGMGRE OfCHANTtLLONS: 2 

DATE M  RAPPORT: 02 03 26 
PAGE: 5 DE 7 

A  L’ATTENTION DE Ma%?& TWA SAWALIS DATE D’AMALYSE:  02 0111 

PRODUIT:  CONCENTR$ OE PROdINES A-SIX.1 

1 TAURINE 

2 AC. ASPARnaUf 

s NYOROXYPROUNE 

4 TNREONINE 

5 SEaME 
‘ ASPARAGINE 

7 AC. GLUTAYlouf 
6 OLUTAMINE 
¶ SIRCOSINE 
10 AC. *MlNoAowlauE 
11 PROLINE 
12 GLYCWE 
11 ALANINE 
14 CITRULUNE 

15 AC. AMINO-mBUIYRK)UE 
I5 VALINE 
47 CYSTWE 

i5 MhWNlNE 
I¶ HOMOClTRlJCLINE 

26 CYS~ATNIOWNE 

OESCRiPTiON 

Tolal 

CONTENU CONTENU 

uMoL/w moJ0r 

81 10.1 
3i2 41.5 

Y  

2.15 
8.81 

188 22.4 4.75 
120 12.6 268 

3S2 57.7 12.24 

199 
329 
262 

1 

22.9 4.66 
24.7 5.24 
25.1 5.33 

211 24.7 5.24 
30 7.2 1.53 
80 11.9 2.63 

3lSO 471.3 100.0 

MSCRiPTi iN 

21 SOLEWINE 

22 LaMYNE 

23 AC.ARGWWOSUXWlOUE 

24 TYROSWE 
25 B.AlANlNE 
20 PHCNYIALAHNE 
27 AC. B-AMlNO4SOll( l lYRlOUE 

25 No!oocYSnNE 
2) AC Y.AlMNOBUlYRIwE 
3ooRNmNf 
31 LISNE 
12 l.-TlD!RE 

33 NlsnowE 
14 WdWlJW3WIRE 
25 CARNOSME 

34 ARGWlNf  

37 TRYPWPHANE 

CONTENU 

UMolJgr 

161 
269 

131 

165 

CONTENU %  

War 

21.1 4.46 
35.3 7.49 

23.7 5.94 

27.3 5.78 

46 6.1 1.29 
202 4t.2 a.75 

69 10.7 2.27 

21a 38.0 8.06 
34 6.9 1.47 

.Vmber of ,I,., SGS Group (SoCiOlO GnCrais de Survsi”a~) 



t@SGS SGS Laboratoires d’Analyses Agrodlimentaires 
Une Division de SGS Canada Inc. 

185 boul. Brunswick 
Pointe-Claire. QuCbec 
Canada H9R 421 

RAPPORT D’ESSAIS 
T&phone (514) 630 -6093 
TMcopieur (514) 630 -6095 

NEPTUNE TECHNOLOGIES B BIORESSOURCES INC. DATE DE RECEPTION: 02 03 06 
600, St-Martin ouest, bureau 560 NUMERO DE LABORATOIRE: 160083619 
Laval, Qu&ec NOMBRE D’&XiANTlLLONS: 2 
H7M 3Y2 DATE DE RAPPORT: 02 03 26 

PAGE: 4 DE 7 
A L’AlTENTlON DE MME. TINA SAMPALIS DATE D’ANALYSE: 02 03 11 

1 2 
ECHANTILLONS 

SPEClFlCATlONS 
ANALYSES 

ALUMINIUM 
BARIUM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
COPPER 
FLUORIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
PHOSPHORUS 
POTASSIUM 
SELENIUM 
SODIUM 
STRONTWM 
SULPHUR 
ZINC 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

CONCENTRli CONCENTRk 
DE PROTlilNES DE PROTlilNES 

ASGS-1 LU-SGS-1 

46 43 
5.0 4.6 
21 18 

0.6 0.4 
22600 17300 

1.1 1.2 
114 92.2 
376 411 

54.6 45.2 
<I <I 

6940 5010 
2.8 2.2 

< 0.1 < 0.1 
15200 13500 

8290 14010 
5.2 4.4 

19600 29300 
346 260 

12600 11500 
74 53 

JACQUELINE BEAUPRe, SUPERVlSEURE - CHIMIE 
neptuneCHEMmas 
FAX: 450-972-6351 

02 03 26 

Lc p&sent rapport a ttt Cmis par la Soclttt confonnement I w Condttons GenCnks pow ks pmsktkns de sendcet dc contrC4e et bmrlyse (copk disponlbk SW 
ckmmde). L’tmlsslon du prtsent nppofl ne dispense pas ks l chdews Ou ks vtndeurr d’exerccr hws kws droll et beX6cukr t”uks IcUn obllgatkns U&s au con&t de 
vent=. To,& stipulations ContninS “‘engagent pas k S”cb?tC. La mponsabilitC de k !%clctC mkti”e a” pCse”t rapport es, tb”ttCC A k “Cgtttcnce p,o,,,& et “‘erctdcn +” 
l ucun cas dlx ,ok k montant der hononires ou de Ir connnkslo”. Sad disposltii sp&cirk. la Cchwtlllont. s’tl en a cte ptikvts. “e scront pas consew.& prr ,I Sod&C l u 
dell Gune ptrtode de un mois. 



@SGS SGS Laboratoires’d’Analyses Agro-Alimentaires 
Une Division de SGS Canada Inc. 

165 bool. Brunswick 
Pointe-Claire. QuCbec 
Canada H9R 421 
TMphone (514) 630 -6093 
TMcopieur (5 14) 630 -6095 

RAPPORT D’ESSAIS 

NEPTUNE TECHNOLOGIES 81 BIORESSOURCES INC. DATE DE RECEPTION: 02 03 06 
500, St-Martin ouest, bureau 550 
Lava& Quebec 
HIM 3Y2 

A L’ATI-ENTION DE MME. TINA SAYPALIS DATE D’ANALYSE: 02 03 11 

ANALYSES 

CHOLESTEROL MGIlOOG 

SATURATED FATTY ACIDS G/lOOG 

MONOUNSATURATED GllOOG 

POLYUNSATURATED GIIOOG 

TRANS GIlOOG 

EPA GIIOOG 

DHA GIIOOG 

PC G/lOOG 

PI GHOOG 

PS GIlOOG 

PE GMOG 

GIlOOG 

JACQUELINE BEAUPUt&, SUPERVISEURE - CHIME 
neptuneCHEMmas 
FAX: 450-972-6351 

NUMERO DE LABORATOIRE: 160083519 
NOMBRE D’kCHANTlLLONS: 2 

DATE DE RAPPORT: 02 03 26 
PAGE: 2 DE 7 

SPECIFICATIONS 

1 
CONCENTRC 

DE PROTliINES 
A-SOS-1 

26 

2 
CONCENTRC 

DE PROtiINES 
LK-SGS-1 

528 

0.42 1.93 

0.36 1.68 

0.33 1.95 

< 0.01 < 0.01 

0.15 0.99 

0.14 0.62 

0.31 3.32 

0.04 0.04 

0.05 0.07 

0.16 0.58 

0.05 0.16 

02 03 26 



SGS Laboratoires d’Analyses Agro-Alimentaires 
Une Division de SGS Canada Inc. 

185 boul. Brunswick 
Pointe-Claire. Quebec 
Canada H9R 421 

RAPPORT D’ESSAIS 
T&&phone (514) 630-6093 
TtScopieur (514) 630-6095 

NEPTUNE TECHNOLOGIES L BIORESSOURCES INC. DATE DE RkEPTlON: 02 03 06 
500, St-Martin ouest, bureau 550 NUMERO DE LABORATOIRE: 160083519 
Laval, Qubbec NOMBRE D’lkHANTlLLONS: 2 
H7M 3Y2 DATE DE RAPPORT: 02 03 26 

PAGE: 1 DE 7 
A CAlTENTlON DE MME. TINA SAMPALIS DATE D’ANALYSE: 02 03 11 

SPECIFICATIONS 
ANALYSES 

MOISTURE GIlOOG 2.76 2.92 

FAT G11OOG 1.13 5.54 

PROTEIN GIlOOG 81.71 73.39 

ASH GllOOG 14.07 15.77 

CARBOHYDRATES GllOOG 0.33 2.38 

ENERGY CAUlOOG 338 353 

ENERGY KJHOOG 1436 1493 

OXYCAROTENOIDS’ YG/lOOG 0.7 11.0 

ACETONE PPY 300 

l Astaxanthine 8 canthaxanthine 

neptuneCHEMmas 
FAX: 450-972-6351 

02 03 26 

1 2 
CONCENTRi CONCENTRB 

DE PROTBNES DE PROtilNES 
A-SGS-1 LKSGS-1 

Le prCtent nppolt l WC Cmis par Ir ?aciCtC conform~ment P tct C~~Mions t&&ales pow ks prestatlons de setvIces de contrble et banalysc (copk dkpnibk sur demande). 
Cemirsion du p&sent rapport ne dispense pm ler achetews ou ks vendem’s bexercer tous kws dmits et dexCcuter toutes kws OMlqations QCs au conbat de vente. Toute 
sUp~lW~,s contnirrs n’.!?nQaQmt pas la soCiti& LA ~s,M”S~biQtC dc k SaicIC ,ekti”e a” +scnt nppo,t l st “mtt,$e L k nC&ence -vCc et n’exc&kn en l ucw, cas dix 
fols k mmtmt des hononlres ou de la commisslon. Sauf disposition +p&kk. ks cchmntttlons. s’il en a ttc prclcvCs, ne sercmt pas conserves pm ta SoclCte au dell d’une 
ptnode de u” mols. 



185 boul. Brunwick 
Pohe-Clslre. ChlbbeC 
Csnede HQR 4Z1 
T9l&hMIe (514) 6Xb6093 
Tt#4~Wieui 13143 630-6085 

SGS Laboratoires d’Analyses Agro-Alimentalrer 
Une Division de SGS Canada Inc. 

RAPPORT D’ESSAlS 

NEPTUNE T&CHNOLOGIES 8 BIORESSOURCES INC. 
500, St-Martin oueat, bumau 560 
Laval, Quh4tc 
HIM w2 

A L-ATTENTION DE MME. TINA SAMPALIS 

CCHAUTlLLOUS 

SFBClFlCAllONS 
ANALYSES 

VITMNN h (RETINOL) 

vllAMIu f 

VITAMIN tt 

RlBGFLAVIN (62) 

THIAMINE (61) 

VITAMIN f-l6 

CYANOCOBALAWNE (fW 

FOLK AC10 

PANTHDIBN~C ACID 

BIOTIN 

NIACIN 

ulnooG 

Ull lOOG 

UUIOOG 

MGllOOQ 

Ma/lo00 

MQ/ lOOG 

UGIl ooa 

MWl~C 

NW1000 

PPM 

MGllOOG 

MILLIE CHEN 
COOADONNATRICE DE LABORATOIRE 
neplun8cWEMtn8r 
FAX: 450.972.G351 

DATE DE RkCEPTION: 02 03 06 
NUMERO DE LABORATOIRE: 16008351sR 
NOMBRE D’tkHARWLLO(JS: 2 

DATE DE RAPPORT: 02 05 68 
PAGE: 3 DE 7 

DATE WWUVSE: 02 03 11 

1 2 
COUCENTRk CGNCENTRe 

DE PROtiNES DE PROTklNES 
A-SGS-1 LK-SGS-1 

275 

16 

40 

7100 

62 

6.0 

Cl 

< 0.1 

c  10 

40 

23.6 

Cl 

c  0.1 

-z 10 

0.2 1.7 

102 

92 

67.6 

676 

<IO 

187.3 

0105 09 R6vltlon 2 



185 boul. arunswick 
Pcinte-czsire ou&bec 
canrdatisftizi 
TIlCpllone (514) 630 6093 
TC!kopieuc (514) 630 -6045 

SGS Laboratoires d’Analyses Agro-Alimentaires 
Une Division de SGS Canada tnc. 

RAPPORT D’ESSAIS 

NEPTUNE TECHNOLOGIES & BIORESSGURCES INC- DATE DE RiCEPTIGN: 02 03 06 
600, St-Martin ouest, bureau 550 NUMERO DE UBORATOIRE: 16008~ 
LWd,‘Qtlil.W NOMBRE DTkHANllLLON& 2 
H7M 3Y2 DATE DE RAPPORT: 02 03 26 

PAGE: 4 DE 7 
A L’ATTENTION DE MlUE. TlNA SAMPALlS DATE IYANALYSE: 02 03 11 

~CHANML~NS 

ANALYSES 

ALUbll lNlUM PPM 46 43 
BARlUM PPM 5.0 4.6 
BORON PPM 21 18 
CAOMIUH ‘PPM 0.6 0.4 
CALClUlll PPW 22600 17300 
C4tROMRJNl PPH 1.1 1.2 
COPPER PPM 114 92.2 
FLUORIDE PPM 376 411 
IRON PPM 54.6 45.2 
LEAD PPY <I <I 
MAGNESIUM PPM 6940 5010 
MANGANESE PPM 28 2.2 
MERCURY PPM < 0.1 < 0.1 
PHOSPHORUS PPU 15200 13500 
POTASstUM PPM 8290 14010 
SELENIUM PPY 6.2 4.4 
SDtnUN PPN 19600 29300 
STRONTIUM PPN 346 260 
SULPHUR PPN 12600 11500 

ZINC PPY 74 53 

SPEanCAnONS 

1 
COtjCENTR& 

DE PRoTklNEs 
A-SOS-1 

2 
coNcENT& 

DEPROl$NES 
LK-SOS-1 

JACQUELINE BEAUPR& SUPERVISEURE - CHIMIE 
neptun.eCHEMmas 

FAX: 450-972-6351 

02 03 26 





AstaFactor Technical Report: Haematococcu... Astaxanthin Safety For Human Consumption 

Haematococcus Pluvialis and Astaxanthin Safety For Human 
Consumption 

Safety for human consumption of Haematococcus ~fuvialis algal meal and 
astaxanthin has been demonstrated by a number of studies: 

l A recent 28-day rat study with Haematococcus vluvialis dry algal meal, 
produced by Aquasearch’s proprietary technology, demonstrated that there 
was no observed sub-acute toxicity at a daily dose of 50 mgkg body weight, 
corresponding to 3,500 mg algal meal per 70-kg body weight of a typical adult 
man. 

l No lethality was seen for Haematococcus oluvialis algae at doses up to 5000 
mgkg body weight, in an earlier, 13,day, single-dose (acute-toxicity), rat study. 

l A human safety study demonstrated that daily ingestion of up to 1,140 mg 
Aquasearch’s Haematococcus t~luvidis algal meal, for 29 days, did not result in 
any safety concern. 

l A recent sub-acute rat toxicity with Aquasearch’s Haematococcus oluvialis algal 
meal, showed no signs of toxicity, after dosing rats with up to 1.15 mg 
astaxanthin per kg body weight per day (equivalent to 80.5 mg astaxanthin per 
70&g body weight) for 28 consecutive days. 

l In a human safety study with Aquasearch’s algal astaxanthin, no sign of toxicity 
or safety concern was observed, when volunteers ingested up to 19.25 mg 
astaxanthin per day for 29 days, while an earlier human study failed to find any 
harmful effect from  14.4 mg/day astaxanthin ingestion for two weeks. 

1 of19 

l Pure astaxanthin (up to 80 mgkg feed), is Generally Considered As Safe by 
FDA, for use in salmon diets. This can result in astaxanthin deposition of 10 to 
15 mg/kg in salmon fillets. Levels of astaxanthin naturally occurring in 
wild-caught seafood, and dietary studies on carotenoids, seafood, and salmon, 
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also suggest that a daily serving of 5 mg astaxanthin, corresponding to 125 g of 
wild-caught Sockeye salmon fillet or less than 100 g of krill, is safe. 

l The proprietary technology and quality control developed by Aquasearch to 
produce Haematococcus duvialis algal meal, ensure that the product meets 
dietary supplement safety standards. 

Conclusion: A supplement containing 5 mg astaxanthin derived from  250 mg, or less, 
of Aquasearch’s Haematococcus aluvialis algal meal is safe for daily human 
consumption. 

. . -- . _ 

Aquasearch’s proprietary technology allows the production of a high quality algal meal 
containing 2% total astaxanthin or more. It is therefore a very good source of natural 
astaxanthin, a carotenoid pigment and biological antioxidant widely encountered in nature. 
Safety for human consumption of astaxanthin and Haematococcus pluvialis algae has 
been demonstrated by a number of studies. 

1. Toxicity studies 

1.1. Haematococcus algae. 

1.1.1. Human safety study 

In a recent clinical safety study with Aquasearch’s Haematocccus pluvialis algal meal, 33 
human volunteers (15 males and 18 females, age 28 to 62) ingested on a daily basis, for 29 
consecutive days, either a Low Dose supplement containing 228 mg algal meal and 3.85 
mg astaxanthin, or a High Dose supplement containing 1140 mg algal meal and 19.25 mg 
astaxanthin.l 

Volunteers underwent a complete medical examination before, during and at the end of the 
study. The physician, examined specifically, but not exclusively, the weight, skin 
coloration, general appearance, blood pressure, vision and eye, (near and distant vision, 
color vision, depth perception, eye condition), ears and nose, mouth, throat and teeth, 
chest and lungs, and reflexes, for each volunteer. 

This medical examination was complemented by extensive urine analyses and blood 
analyses (cell counts, hemoglobin, liver enzyme activity indicators, and other blood 
parameters) (Table 1). No ill effects or toxicity Corn ingestion of the supplement were 
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observed, confirm ing the absence of toxicity of Aquasearch’s Haematococcuspluvialis 
algal meal. 

1.1.2. Rat toxicity studies 

Absence of toxicity of Haematococcuspluvialis has also been demonstrated in rats and 
m ice, widely accepted animal models for safety assessment of human dietary supplements. 

A 28&y sub-acute rat toxicity study, with Haematococcus pluviafis algal meal produced 
with Aquasearch’s proprietary technology, failed to find any sign of toxicity of this algal 
meaL2Three groups of 20 rats each (10 males/l0 females) were fed daily by gavage 0,5, 
or 50 mg/kg algal meal in a corn oil suspension for 28 consecutive days (corresponding to 
daily doses of 0,350 mg and 3,500 mg algal for 70-kg body weight). After sacrifice, the 
post-mortem observations, hematology and clinical chemistry failed to detect any sign of 
toxicity. 

An earlier 13&y rat toxicity study demonstrated that the LD50 acute toxicity of 
Haematococcus pluvialis algal meal in rats was greater than 5000 mg/kg.3 In this study, 
three separate groups of 10 rats (5 males and 5 females per group) were fed 5,000 mg/kg 
algal meal suspended in a 0.5% methylcellulose solution. Mortality, body weights, 
necropsy examination and pharmacotoxic signs were evaluated on each group. The study 
found no remarkable differences in body weights or visible abnormalities. The 
post-mortem examination after sacrificing the animals at the end of the study revealed no 
abnormalities. 

Another acute toxicity trial was reported with male and female m ice.4 In this study, 
Haematococcusphhahs algal meal was suspended in distilled water for gavage to give a 
30% solution (w/v). The solution was given in a single dose, at dosages ranging Corn 
10,417 to 18,000 mg/kg. No mortalities occurred and no abnormalities were observed in 
the post-mortem examination. When converted to a 70-kg body weight, these doses are 
equivalent to single doses ranging from  729 g to 1,260 g. 

1.1.3. O ther studies 

In salmonids, numerous experiments have shown that Haematococcus pluviizlh can be 
incorporated in the diet at dosages ranging from  0.1% to 6% without any negative effect 
on growth or survival. 5+jy7y8 A recent report showed no indication of disease, toxicity or 
neoplasia in fish fed Haematococcus pluvialk as a dietary source of astaxanthin.4 The 
fish were reported in excellent nutritional status with abundant body fat. Studies have also 
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indicated that feeding Haematococcuspluvialis can enhance growth and/or survival in 
trout and shrirr~p.~-~* 

1.2. Astaxanthin. 

Astaxanthin naturally appears in the human diet when seafood such as salmon, red fishes, 
shrimp, krill or lobster are eaten. 

1.2.1. Human studies 

The recent clinical safety study, mentioned above, proved the safety of astaxanthin fi-om  
Aquasearch’s Haematocccuspluvialis algal meal. ’ In that study, 33 human volunteers 
(15 males and 18 females, age 28 to 62) ingested on a daily basis, for 29 consecutive days, 
either 3.85 mg or 19.25 mg algal astaxanthin. As mentioned earlier, extensive blood and 
urine analyses were conducted throughout the study (Table l), and the physician 
conducted a detailed medical examination. Based on the results of these urine and blood 
analyses and the observations of the physician, no sign of toxicity Corn astaxanthin was 
detected even at the higher dose. 

In a study with healthy human patients, who ingested up to 14.4 mg/day astaxanthin for 
. two weeks, no ill effect was reported. 1 ’ On the contrary, a positive antioxidant effect of 
astaxanthin on serum Low Density Lipoprotein (LDL) was observed. In that study, thirteen 
healthy patients were selected, subdivided into 3 groups, and given three levels of 
astaxanthin daily, for two weeks, as follows: 5 patients fed 3.6 mg/day, 5 patients fed 7.2 
mg/day, and 3 patients fed 14.4 mg/day. The astaxanthin was administered sublingualy in 
the form  of a sofigel capsule. Blood samples were taken and the LDL fraction was 
collected and exposed to an oxidizing agent. The study demonstrated that increasing doses 
of astaxanthin significantly and increasingly slowed down the oxidation of the LDL 
fraction. 

1.2.2. Rat toxicity studies 

In the recent study with Aquasearch’s Haematococcuspluvialis algal meal, described 
above, rats ingested daily up to 1.15 mg astaxanthin per kg body weight (equivalent to 
80.5 mg for 70-kg body weight per day), for 28 days, without showing any sub-acute 
toxicity sign. 

Other animal studies on the effects of astaxanthin have shown that even higher doses could 
be fed to rats for prolonged periods. Some of these studies have demonstrated beneficial 
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results. In one study, feeding rats 500 ppm astaxanthin for 34 consecutive weeks resulted 
in reduced cancer occurrence in the intestinal and oral mucosa and improved the condition 
of the oral cavity. 12J3 

1.2.3. Safety of astaxanthin in food salmon - safe daily dose of astaxanthin 

For years, astaxanthin has been added to aquacuhure diets at levels of up to 200 mg/kg, 
without any toxic effect on target animals. Additionally, numerous studies have 
demonstrated improved growth, survival and immune response in fish and 
shrimp. 8-10J4-23 Astaxanthin is regularly added at 50 ppm or higher to commercial diets 
fed to food fish for prolonged periods, i. e., for up to 2 years in the case of farmed salmon. 

According to the Code of Federal Regulations, astaxanthin is Generally Recognized As 
Safe (“GRAS”) when used as a color additive in salmon foods, with a maximum inclusion 
of 80 mg/kg feed.24 Numerous studies have shown that such an inclusion level results in 
accumulation of astaxanthin in the flesh of Atlantic salmon at levels between 4 and 10 
mg/kg, and at even higher levels in other species (Table 2). 

These levels in Atlantic salmon are comparable to or slightly higher than levels observed in 
their wild counterparts, but lower than levels found in other wild salmon species found on 
the Pacific coast of the United States, where values as high as 58 ppm in Sockeye salmon 
were reported by a recent FDA study.25 (Average of astaxanthin measurements in this 
study were 13.8 ppm in Coho salmon and 40.4 ppm in Sockeye salmon). 

It was noted that the main astaxanthin stereo isomer identified by the FDA researchers in 
the 5 species of wild Pacific salmon they studied, was the 3S,3’S stereo isomer, identical 
to that found in Haematicoccus pluviizlis.8~25 

Salmon, a fish rich in omega-3 fatty acids, is considered a healthy food, and, like other 
sources of these poly-unsaturated fatty acids, is highly recommended by nutritionists.26-29 
According to an epidemiological study on Alaska’s native and non-native residents, the 
lowest rate of ischaemic heart disease mortality, less than one-third that of US Caucasians, 
occurred in Alaskan Eskimos who lived in an area with documented patterns of high 
salmon consumption by individuals with high blood concentrations of omega-3 fatty 
acids.28 Based on the salmon flesh astaxanthin values mentioned above, a daily 
consumption of a 200-g portion of wild Sockeye salmon with 40 ppm astaxanthin in the 
flesh would lead to a daily ingestion of 8 mg astaxanthin per day. From a different point of 
view, the intake of a 5 mg supplement of astaxanthin corresponds to eating 500 g per day 
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of fanned rainbow trout or Atlantic salmon, 125 g of wild Sockeye salmon, or less than 
100 g of krill. 

Based on these published data, as well as the animal toxicity data publicly available, it may 
be inferred that the ingestion of 5 mg astaxanthin per day by an adult human is reasonably 
safe. This was further substantiated by Aquasearch’s 29-day human safety study, which 
investigated the safety of 3.8 mg astaxanth.in/day and 19 mg/day astaxanthin f!rom  
Haematococcus pluvialis algal meal, i. e., almost four-fold higher than the assumed safe 
daily dose of 5 mg.’ 

The results of the extensive blood and urine analyses and complete physical examinations 
before, during, and at the end of the trial period, raised no apparent safety concern. The 
data were reviewed by two independent physicians, a clinical pathologist and a 
professional phannacotoxicologist, all of who concurred that both doses were safe. 

2. Non-mutagenicity of Haematococcus 

A recent stud?’ reported no mutagenic effect of Haematococcus pluvialis algae, using a 
mutagenicity test with Salmonella typhimurium strains TAlOO, TA1535, TA98, TAI537, 
TA1538, and E.coli WP2 uvr A. 

In this experiment, Haematococcuspluviizlis algal meal was formulated in a SOmg/mL 
solution of dimethyl sulfoxide. The formulation was spread onto petri dishes in the 
presence of the m icrobial cultures with positive controls. The positive controls (mutagenic 
agents): 2-(2-C.nyl)-3-5(5-nitro-2&nyl)acrylam ide, 1 -ethyl-2-nitro-3-nitrosoguanidine, 
9-aminoacridine, 2-aminoanthracene, and 2-nitrofluorene, showed a remarkable increase in 
the number of reverent colonies in every case, compared to the solvent control. 

3. Carcinogenicity 

Haematocuccus pluvialis is not known to have any carcinogenic effect, or contain 
sign&ant levels of recognized carcinogens. On the contrary, Haematococcus pluvkziis 
contains a high level of astaxanthin which has widely demonstrated anticarcinogenic 
effects.3 l-3’ 

4. Heavy metals 

Haematococcus phdalis algae produced and processed by Aquasearch for human food 
consumption meet the Federal Food and drug Administration’s list of maximum tolerances: 

6of19 11/05/02 IO:18 PM 



A&Factor Technical Report: Haematococcu... Astaxanthin Safety For Human Consumption 

l Heavy metals (as lead): < 10.0 ppm 
l Mercury< l.Oppm 
l Cadmium < 0.5 ppm 
l Arsenic < 2.0 ppm 
l Lead < 5.0 ppm 

This has been confirmed by analyses of various batches (Lot HP98005 1 36 and Lot 
9906 10Mix37, a blend resulting from  combining five batches: Lots 9905 13A, 9905 18B, 
990520A, 990524A, 990526A, and therefore, highly representative of the quality of 
Haematococcuspluvidis algal meal produced with Aquasearch’s technology). 

5. Bacteriology 

ManuEacturing process follows FDA GMP recommendations for food supplements to 
avoid spoilage and contamination of Haematococcus pluvialis algal meal by harmful 
m icro-organisms or other types of contaminants. 

During the processing, the algal biomass is mechanically cell-broken to ensure a thorough 
rupture of cell walls, undergoes a pasteurization process, and is dried to a moisture content 
less than 5%. The pasteurization treatment ensures that the following bacteriological 
specifications in the final product are achieved, as confirmed by analyses by an 
independent laborator$7: 

l Total aerobic plate count <l,OOO CFU 
l Total coliforms <10/g 
l E. coli <10/g 
l Salmonella absence in 25 g 

6. Other natural toxic compounds and toxicity risks 

Aquasearch is not aware of any significant or detectable levels of known carcinogenic or 
toxic compounds in Haematococcus pfuvialis algae that could have a negative effect on 
human health. 

Analyses on the algae meal have demonstrated absence of mycotoxins, and especially of 
aflatoxins.36~37 
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Haematococcuspluvialis may contain small amounts of canthaxanthin, a carotenoid 
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pigment closely related to astaxanthin. Analyses have shown that canthaxanthin 
concentrations in Huematococcus phvialis algal meal produced with Aquasearch 
proprietary technology are less than 2% of total astaxanthin concentration. Aquasearch’s 
proprietary technology maximizes astaxanthin biosynthesis by Haematococcus pluvialis 
and in so doing also m inim izes the relative proportion of other carotenoids (including 
canthaxanthin). 

At the levels of canthaxanthin encountered in Aquasearch’s algal meal, a daily dose of 5 
mg algal astaxanthin as a supplement would entail also ingesting 0.1 mg canthaxanthin per 
day. Although canthaxanthin has been demonstrated to have positive metabolic effects 
such as an anticancer activity,38 there has been reports that, at high doses for prolonged 
periods, it can have negative effects. One case of aplastic anemia associated with 
canthaxanthin ingested for tanning purposes, was reported a few years ago3’. Others have 
reported the appearance of crystalline formations in the retina of some individuals who 
ingested up to 66 g cantaxanthin over 24 months (corresponding to an average daily 
ingestion of 90 mg cantaxanthin per day) for tanning purposes4’. However, later it was 
demonstrated that these canthaxanthin deposits in the retina could be reversed3’ In any 
case, the levels of canthaxanthin that would be ingested through a 5 mg astaxanthin dietary 
supplement formulated with Aquasearch’s algal meal are nearly lOOO-fold lower than the 
doses which were observed to cause canthaxanthin maculopathy. Therefore, they should 
represent no safety risk. 

The rat toxicity and human studies which were conducted with Aquasearch’s algal meal 
confirmed this. It should also be noted that FDA has approved canthaxanthin as a color 
additive in fish foods (up to 80 mg/kg feed, which can result in canthaxanthin deposition 
levels of 4 to 12 mg/kg fillet) and broiler diets, as well as in foods and drugs.41 In foods, 
the lim it authorized by FDA is 30 mg canthaxanthin per pound of solid food. The ingestion 
of 0.1 mg cantaxanthin in a dietary supplement containing 5 mg astaxanthm, is therefore 
well below the levels that would be encountered in foods that are considered safe by FDA. 

7. Product specifications 

A detailed description of the manufacturing process and of the specifications of 
Haematococcuspluvialis for use in dietary supplements are reviewed in a separate 
technical report.42 

8. Metabolic effects of astaxanthin 
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Astaxanthin is a powerful natural antioxidant. There is a growing amount of scientific 
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evidence not only on the safety of astaxanthin for human consumption, but on the positive 
metabolic effects that it may have. These findings have been reviewed in detail in 
Aquasearch Technical Reports TR.3002.00143 and TR.3003.001 44. 

9. Dietary studies - safe daily dose of algal astaxanthin 

Astaxanthin appears to be absorbed in the blood in the same way as other carotenoids. 
Carotenoids are absorbed by passive diffusion through the intestinal mucosa after being 
emulsified and solubilized in lipid m icelles which are incorporated into chylomicrons when 
exiting the intestinal mucosal cells.45 They are transported in the blood after being 
transferred lErom the chylomicrons to lipoproteins. 

In a recent human study, a single dose of 100 mg dietary astaxanthin was not found to 
have any negative effect and demonstrated that astaxantbin has a sim ilar absorption pattern 
to other carotenoids.46 Astaxanthin was measured in the blood plasma of 3 m iddle-aged 
male subjects afker ingestion of a single dose of 100 mg astaxanthin. Astaxanthin was 
readily absorbed and transported by various lipoproteins: chylomicrons/Very Low Density 
Lipoproteins, High Density Lipoproteins and Low Density Lipoproteins. 

Plasma levels of astaxanthin peaked at 1.2 mg/L (= 2 pmol/L) after 6 hours and 
progressively declined over the next 66 hours to a 0.2 mg/L level. These levels and 
duration are comparable to levels reported in the literature for other carotenoids.474g 
Astaxanthin appears to be absorbed at a sim ilar rate than beta-carotene which peaks in the 
serum after 6 to 9 h.4g In m ice, astaxanthin aiso appeared to be absorbed quite effectively, 
when compared to beta-carotene or lutein4’ 

The official recommended dietary intake for vitam in A is 1,000 retinol equivalents, for 
men., and 800 for women. 5 ’ This corresponds to 6 ug (micrograms) beta-carotene or 12 
ug of other pro-vitam in A carotenoids? ’ On the other hand, practical levels of carotenoid 
intake are significantly higher. Epidemiological studies in North Europe have found daily 
ingestion of carotenoids ranging fkom 2.9 to 7.6 mg/ (milligrams) per day,52-54 while in 
the US, the level of carotenoids supplied by the “normal” diet is estimated to be 1.5 mg 
beta-carotene per day. 5 ’ 
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The Alliance for Aging Research, a US Citizen Advocacy organization for research to 
improve the health and independence of older people, has recommended 10 to 30 mg 
beta-carotene per day for optimal health, and doses of 20 to 180 mg beta-carotene for 
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many years have been used to treat erythropoietic protoporphyria, with no evidence of 
toxicity and without development of abnormally-elevated blood vitam in A levels.51 In 
addition it should be noted that astaxanthin, unlike other carotenoids such as beta-carotene, 
has no provitam in A activity;55T56 therefore it represents a lower risk of hyper-vitaminosis 
A. 

It may be argued that because astaxanthin is closely related to canthaxanthin it could also 
have sim ilar toxic effects as those described above. However, the available data indicate 
that astaxanthin consumption at no greater than the recommended dose of 5 mg per day 
poses no safety risk: 

l The proposed daily intake of astaxanthin (5 mg) is much lower than the levels of 
canthaxanthin which were found to have toxic effects (up to 90 mg average daily 
intake for 24 months). 

l The human safety study conducted with Aquasearch’s algal astaxanthin found no 
changes in vision or eye condition in the patients. Another good indicator, skin 
coloration, did not change throughout the Aquasearch safety study. 

l The post-mortem examination of the animals in Aquasearch’s rat toxicity study also 
failed to find any adverse effect of astaxanthin supplementation at the doses tested. 

l Researchers at the University of Illinois also reported that, in an animal model (rats), 
astaxanthin, unlike canthaxanthin, did not form  crystalline depositions in the eye. 57 
Furthermore, they demonstrated that astaxanthin can have a beneficial role in the 
protection of the eyes from  W -light damage. 

In conclusion, based on published studies (reviewed above), on natural levels of 
astaxanthin found in seafood, and on the results of the studies conducted by Aquasearch, it 
appears that the consumption by a healthy adult human of a daily dose of 5 mg astaxanthm, 
in the form  of a supplement formulated with 250 mg (or less) Huemutococcuspluvialis 
algal meal produced with Aquasearch’s proprietary technology, represents no safety risk. 
This suggested dose is approximately four times lower than the high dose which was 
demonstrated to be safe by Aquasearch’s safety study. 

References 

1. Aquasearch Inc. 1999. A human safety trial of natural astaxanthin from  
Haematococcus pluvialis algae, produced with Aquasearch’s proprietary technology. 

10 of 19 1 l/05/02 lo:18 PM 



A&Factor Tdnical Report: Haematwcu... Astaxanthin Safety For Human Consumption wysiwyg://6l/hnp://www.a9tafactor.com/te 

Confidential Report: RD.01 00.001. 

2. MB research laboratories. 1999. 28 day repeated dose oral toxicity study in rates. 
Confidential report to Aquasearch Inc. 

3. International Research and Development Corporation. 1989. Acute oral toxicity 
Study in Rats for M icrobio Resources Inc. Appendix 23, in: FDA website Docket 
Number 953-0316, Report #45, (URL: http://www.fda.gov/ohrms/dockets 
/dailys/062 199/rptOOO45 .htm ). Access date: November 27, 1999. 

4. Koyo Mercantile Company ltd. 1988. Acute Toxicity Test for Riken Vitamin K.K. 
Appendix 24, in FDA website, Docket Number 95S-03 16, Report #45, (URL: 
http://www.fda.govohrms/dockets /dailys/062 199/rptOOO45 .htm ). Access date: 
November 27,1999. 

5. Spitsbergen J. 1997. Gross pathologic examination of sahnonids from  dietary study 
with Natural Astaxanthin (Huemaiococcus algae meal). Appendix 26, in FDA 
website Docket Number 953-03 16, Report #45, (URL: 
http://www.f&.gov/ohrms/dockets /dailys/062199/rptO0045.htm). Access date: 
November 27,1999. 

6. Sommer T.R., F.M.L.D. Souza and N.M. Morissy. 1991. Pigmentation of adult 
rainbow trout, Onchorhynchus mykiss, using the green alga Huematococcus 
pluvidis. Aquaculture, 106,63-74. 

7. Choubert G. and 0. Heir&h. 1993. Carotenoid pigments of the green algu 
Haematococcus pluvialis : assay on rainbow trout Onchorhynchus mykiss, 
pigmentation in comparison with synthetic astaxanthin and cantaxanthin. Aquaculture 
112,217-226. 

8. Aquasearch Inc. 1999. Technical report TR2 102.001: Aquaxan&trade; HD algae 
meal use in aquaculture diets: Enhancing nutritional perhormance and pigmentation. 

9. Darachai J., S. Piyatiratitivorakul, P. Kittakoop, C. Nitithamyong, P. Menasveta. 
1998. Effects of astaxanthin on larval growth and survival of the giant tiger prawn, 
Penaeus monodon. the Vth Asian Fisheries Forum in Chiang Mai, Thailand 
(November 11-13, 1998). 

11 of19 

10. Christiansen R., 0. Lie, 0-J. Torissen. 1995. Growth and survival of Atlantic salmon 
Safmo safar L. fed different dietary levels of astaxanthin. First-feeding fry. Aquac., 

11/05/02 lo:18 PM 



AaaFactor Te&&al Report: Haematococcu... Astnxanthin Safety For Human Consumption 

Nutr. 1, 189-198. 

11. M iki, W ., K. Hosada, K. Kondo, and H. Itakura. 1998. Astaxanthin-containing drink. 
Japanese Patent #lo155459 [in Japanese]. 

12. Tanaka, T., T. Kawamori, M . Oh&hi, H. Makita, H. Mori, K. Satoh, and A. Hara. 
1995a. Suppression of azomethane-induced rat colon carcinogenesis by dietary 
administration of naturally occurring xanthophylls astaxanthin and canthaxanthin 
during the postinitiation phase. Carcinogenesis 16: 2957-2963. 

13. Tanaka, T., H. Makita, M . Oh&hi, H. Mori, K. Satoh, and A. Hara. 1995b. 
Chemoprevention of rat oral carcinogenesis by naturally occurring xanthophylls, 
astaxanthin and canthaxanthin. Cancer Res. 55: 40594064. 

14. Christiansen R., 0. Lie, and O.J. Torissen. 1994. Effect of astaxanthin and vitam in A 
on growth and survival of Atlantic sahnon fky, Sainw salar L. Aquac., Fish. Manag. 
25:903-914. 

15. Verlhac V., J. Gabaudan, and J. Schierle. 1995. In-vitro anti-oxidant properties of 
astaxanthin on rainbow trout immune cells. In: Developmental and comparative 
immunology. Clem, L.W . War-r G.W. @ is.). The VIth ISDC congress. Abstracts. 
P889. Presented at the Nordic Symposium on Fish Immunology. May 1995, 
Reykiavik, Iceland. 

16. Verlhac V., Gabaudan J., Schierle 3. 1995. Influence of astaxanthin on non-specific 
immune response of rainbow trout. Presented at the Nordic Symposium on Fish 
Immunology. May 1995, Reykiavik, Iceland. Clem, L.W . Warr G.W. @ is.). The 
VIth ISDC congress. Abstracts. Presented at the Nordic Symposium on Fish 
Immunology. May 1995, Reykiavik, Iceland. 

17. Chien Y.H., S.C. Jeng. 1992. Pigmentation of Kuruma prawn, Penaeus japonicus 
Bates, by various pigment sources and levels and feeding regimes. Aquaculture, 102, 
333-346. 

18. Tanaka Y., H. Matsuguchi, T. Katayama, K.L. Simpson, C.O. Chichester. 1976. The 
biosynthesis of astaxanthin. XVIII. The metabolism of the carotenoids in the prawn 
Penaeus japonicus Bates. Bull. Jpn. Sot. Sci. Fish., 42:197-202. 

12of19 

19. Menasveta P. 1995. Role of m icro-nutrients in increasing disease resistance in 
shrimp. 2nd. Roche Aquaculture Centre Conference on Shrimp Nutrition and 

I l/05/02 IO:18 PM 



\&actor Technical Report: Haematmu... Astaxanthii Safety For Human Consumption 

Disease. June 15, 1995, Bangkok, Thailand, Ed. K. Kurmali. 

20. Negre-Sadargues G., R. Castillo, H. Petit, S. Sante, R.G. Martinez, J-C.G. Choubert, 
J-P. Trilles. 1993. Utilisation of synthetic carotenoids by the prawn Penaus 
japonicus reared under laboratory conditions. Aquaculture 110,15 l-l 59. 

21. Thongrod S., A. Tansutapanich, O.J. Torissen. 1995. Effect of dietary astaxanthin 
and supplementation on accumulation, survival, and growth in post-larvae of 
Penaeus monodon Fabricius. In P.Lavens, E. Jaspers and I. Roelants (eds.). 
Larvi’95 - Fish & Shellfish Larviculture Symposium. European Aquaculture Society, 
Special Publication, No. 24, Gent, Belgium, 251-254. 

22. Kurmali K. 1995. Shrimp Nutrition and diseae: role of vitamins and astaxanthin. 2nd. 
Roche Aquaculture Centre Conference on Shrimp Nutrition and Disease. June 15, 
1995, Bangkok, Thailand. Ed. K, Kurmali. 

23. Chien Y.H. 1996. Biological effects of astaxanthin in shrimp, a review. 3rd Roche 
conference on nutrition and disease. December 12,1996, Bangkok, Thailand, Ed. B. 
Hunter, 73-8 1. 

24. Code of Federal Regulations, Title 2 1, Volume 1, Parts 1 to 99, Revised as of April 
1, 1999, via GPO Access[CITE: 21CFR73], Page 332-377, Part 73: Listing of color 
additives exempt from certification, Subpart A: Foods, Section 73-35: astaxanthin, 
Access date: November 27,1999. URL: 
http://~ebgate5.access.gpo.gov/cgi-bin/O96121134+2+ 

25. Turujman S.A., W. G. Warner, R.R. Wei, R.H. Albert. 1997. Rapid liquid 
chromatographic method to distinguish wild salmon from aquacultured salmon fed 
synthetic astaxanthin. J. AOAC Int., 80(3): 622-632. 

26. Kromhout D., E.J. Feskens, C.H. 1995. The protective effect of a small amount of 
fish on coronary heart disease mortality in an elderly population. Int. J. Epidemiol. 
Apr;24(2):340-5. 

27. Keli S.O., E.J. Feskens, D. Kromhout. 1994. Fish consumption and risk of stroke. 
The Zutphen Study. Stroke, 25(2):328-32. 

13 of 19 

28. Davidson M., L.R. Bulkow, B.G. Gellin. 1993. Cardiac mortality in Alaska’s 
indigenous and non-Native residents. Int. J. Epidemiol.;22(1):62-7 1. 

1 l/05/02 lo:18 PM 



AstaFactor Tedmid Report: Haematocowu... AstaxantKm Safety For Human CotWmptiOn 

29. Horrocks L.A., Y.K. Yeo. 1999. Health benefits of docosahexaenoic acid. 
Pharmacol. Res.;40(3):21 l-25. 

30. Cyanotech Corp. 1999. Haematococcus algae safety summary. FDA website Docket 
Number 95%0316, Report #45, (URL: http://www.fda.gov/ohrms/dockets 
/dailys/O62199/rptOOO45.pdf)O62199.htm). Access date: November 27, 1999. 

3 1. Gradelet, S., P. Astorg, 3. LeClerc, J. Chevalier, M .-F. Vemevaut, and M .-H. Siess. 
1996. Effects of canthaxanthin, astaxanthin, lycopene and lutein on liver 
xenobiotic-metabolizing enzymes in the rat. Xenobiotica 26: 49-63. 

32. Jyonouchi, H., R.J. Hill, Y. Tomita, and R. A. Good. 1991. Studies of 
immunomodulating actions of carotenoids. I. Effects of beta-carotene and astaxanthin 
on murine lymphocyte functions and cell surface marker expression in in vitro culture 
system. Nutr. Cancer 16: 93-105. 

33. Jyonouchi, H., L. Zhang, and Y. Torn&a. 1993. Studies of immunomodulating actions 
of carotenoids. II. Astaxanthin enhances in vitro antibody production to T-dependent 
antigens without facilitating polyclonal B-cell activation. Nutr. Cancer 19: 269-280. 

34. Jyonouchi, H., L. Zhang, M . Gross, and Y. Tomita. 1994. Immunomodulating actions 
of carotenoids: Enhancement of in vivo and in vitro antibody production to 
T-dependent antigens. Nutr. Cancer 21: 47-58. 

35. Tom&a, Y ., H. Jyonouchi, R.W. Engehnan, N.K. Day, and R.A. Good. 1993. 
Preventive action of carotenoids on the development of lymphadenopathy and 
proteinuria in MRL-lpr/lpr m ice. Autoimmunity 16: 95-102. 

36. Aspland and James Ltd. 1998. Certificate of analysis. Algal meal Lot # HP98005 1. 

37. Warren Analytical laboratory. 1999. Laboratory Analysis Report on Lot # 9906 10 
M ix H.pZuvial& flakes. Confidential report to Aquasearch Inc. 

38. Gerster H. 1993. Anticarcinogenic effect of common carotenoids. Int. J. V&am. Nutr. 
Res., 63(2):93-121. 

39. Leyon H., A.M. Ros, S. Nyberg, P. Algvere. 1990. Reversibility of cantaxanthin 
deposits within the retina. Acta. Ophthalmol. (Copenh.), 68(5):607-611. 

40. Boudreault G., P. Cortin, L.A. Corriveau, A.P. Rousseau, Y. Tardif, M . Malenfant. 

14 of 19 11/05/02 lo:18 PM 



AstaFactor Technical Report: Haemat-... Astaxanthm Safety For Human Consumption wysiwyg://61/httpff~.astafactor.~~t~h~~~~3~5~1 .htm 

1983. Canthaxanthine retinopathy: 1. Clinical study in 5 1 consumers. Can. J. 
Opthalmol., 18(7):325-328. 

41. U.S. F.D.A. 1999. Section 73.75: Canthaxanthin. Code of Federal Regulations, 
21(1)73: 337-338. 

42. Aquasearch Inc. 1999. Technical report TR3004.001. Haematococcus pluvialis algal 
meal produced with Aquasearch’s proprietary technology: a unique source of natural 
astaxanthin and algal nutrients. 

43. Aquasearch Inc. 1999. Technical report TR.3002.001. Astaxanthm as an antioxidant: 
a summary. 

44. Aquasearch Inc. 1999. Technical report TR.3003.001. Astaxanthin and health: a 
SUmm~. 

45. Fur-r H. C. and R.M. Clark. 1997. Intestinal absorption and tissue distribution of 
carotenoids. Nutritional Biochem. 8364-377. 

46. Osterlie M ., B. Bjerkeng, S. Liaaen-Jensen. 1999. Pigments in food technology, 
Proc, 1st. Int. Congr. PFT., March 24-26, Sevilla, Spain. 

47. Kostic D., W .S. White, J.A. Olson. 1995. Intestinal absorption, serum clearance, and 
interactions between lutein and beta-carotene when administered to human adults in 
separate or combined oral doses. Am. J. Clin. Nutr., 62: 604-610. 

48. Clark R.M., L. Yao, L. She, H.C. Fur-r. 1998. A comparison of lycopene and 
canthaxanthin absorption: using the rat to study the absorption of non-provitamin A 
carotenoids. Lipids, 33(2): 159-63. 

49. G&tner C., W . Stahl, et al. 1996. Preferential increase in chylomicron levels of the 
xantophylls lutein and zeaxanthin compared to beta-carotene in the human. Int. J. for 
Vit. and Nutr. Res., 66:119-125. 

50. Park JS, BP Chew, TS Wong, JX Zhang, NS Magnuson. 1999. Dietary lutein but not 
astaxanthin or beta-carotene increases pim -1 gene expression in murine lymphocytes. 
Nutr. Cancer 33(2):206-212. 

15 of 19 

5 1. VERIS. 1996. Carotenoids - Fact Book. Ed. VERIS, La Grange, IL., USA, 32pp. 

1 l/05/02 lo:18 PM 



A&actor Technical Report: Haematococcu... Astaxanthin Safety For Human Consumption 

52. Golbohm R.A., H.A. Bran&, K.F. Hulshof, PA van den Brandt. 1998. The 
contribution of various foods to intake of vitam in A and carotenoids in the 
Netherlands. Int. J. Vitam. Nutr. Res. 68(6):373-383. 

53. Heinonen M . 1991. Food groups as sources of retinoids, carotenoids and Vitamin A 
in Finland. Intemat. J. Vit. Nutr. Res. 61:3-g. 

54. Faure H., V. Fayol, C. Galabert, P. Grolier, GL Moel, J. Stephens, F. Nabet. 1999. 
Carotenoids: 2. Diseases and supplementation studies. Ann Biol. Clin. (Paris), 
57(3):273-282. 

55. Jyonouchi, H., S. Sun, and M . Gross. 1995. Effect of carotenoids on in vitro 
immunoglobulin production by human peripheral blood mononuclear cells: 
Astaxanthin, a carotenoid without vitam in A activity, enhances in vitro 
immunoglobulin production in response to a T-dependent stimulant and antigen. Nutr. 
Cancer 23:171-183. 

56. Jyonouchi, H., S. Sun, Y. Tomita, and M .D. Gross. 1995. Astaxanthin, a carotenoid 
without vitam in A activity, augments antibody responses in cultures including 
T-helper cell clones and sub-optimal doses of antigen. J. Nutr. 124:2483-2492. 

57. Tso, M .O.M., and T.-T. Lam. 1996. Method of retarding and ameliorating central 
nervous system and eye damage. U.S. Patent #5527533. 

58. Goralczyck R., S. Buser, J. bausch, W . Bee, U. Zuhlke, F.M. Barker. 1997. 
Occurrence of biretigent retinal inclusions in cynomolgus monkeys tier high doses 
of cantaxanthin. Invest. Ophthalmol. Vis. Sci., 38(3):741-752. 

59. Leyon H., A.M. Ros, S. Nyberg, P. Algvere. 1990. Reversibility of cantaxanthin 
deposits within the retina. Acta Ophthahnol. (Copenh.), 68(5):607-611. 

60. Aquasearch Inc. 1999. Technical report TR.3002.001. Astaxanthin as an antioxidant: 
a summary. 

61. Aquasearch Inc. 1999. Technical report TR.3003.001. Astaxanthin and health: a 
SUmmary. 

16 of 19 

Table 1: List of analyses in human safety study conducted on Aquasearch’s 
Haematococcus pluiialh algal meal. ’ 
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Blood chemistry analyses 

Serum glutamate pyruvate transaminase (SGPT) 
Lactate dehydrogenase (LDH) 
Glucose 
Total protein 
Total bilirubin 
Blood urea nitrogen (BUN) 
Creatinine 
Total cholesterol 
High-density lipoprotein (HDL) cholesterol 
Triglycerides 
Low-density lipoprotein (LDL) cholesterol (calculated) 
Albumin 
Globulin 

Complete blood count (CBC) 

White blood count (WBC) 
Red blood count (RBC) 
Hemoglobine (HGB) 
Hematocrit (HCT) 
Mean corpuscular volume (MCV) 
Mean corpuscular hemoglobin (MCH) 
Mean corpuscular hemoglobin concentration (MCHC) 
Red cell distribution width (RDW) 
Platelet count 
Neutrophil (segs) 
Lymphocytes 
Monocytes 
Eosinophils 
Bsophils 
Red blood cell morphology 
Coagulation test (activated partial thromboplastin time, PTT) 

17of19 II/OS/O2 lo:18 PM 



AstaFactor Te&j& Report: Haematocowu... Astaxsnthin Safety For Human Consumption 

Urinalysis tests 

Color PH 
Appearance Protein 
Specific gravity Glucose 
Leukocyte esterase Ketones 
Nitrite Urobilinogen 
Blood Bilirubin 

Table 2. Levels of of astaxanthin in selected types of seafoods* 

Seafood type 
Astaxanthin 

Content (mg/kg) Freeiesterified Main isomer 

Sockeye&non 
Coho salmon 
Chum salmon 
Chinook salmon 
Pink salmon 
Atlantic salmon 
Rainbow trout 
salmon eggs 
Red seabream 
Red seabream eggs 
Peneaus monodon 
Lobster 
Krill 
Krill oil 
Crayfish meal 
Artic shrimp 
Haematococcus vluvialis 

26-37 
9-21 
3-8 
8-9 
4-6 
3-l 1 
1-3 

o-14 
2-14 
3-8 

10-150 

46-130 
727 
137 

1160 
10.000-30,000 

Free,esterified** 3&3’S 
Free,esterified* * 3S,3’S 
Free,esterified* * 3S,3’S 
Free,esterified** 3S,3’S 
Free,esterified** 3S,3’S 
Free,esterified* * 3S,3’S 
Free,esterified* * 3S,3’S 
EsterStied* * * N.A. 
Esterified” * * N.A. 
N.A. N.A. 
Esterified,fiee** 3S,3’S 
Esterified,fiee* * N.A.” 
Esterified*** 3R,3’R 
Esterified*** 3R,3’R 
Esterified*** N.A. * 
Esterified*** 3S,3’S 
Esterified*** 3S.3’S 
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* , 

* Most crustacetis studied appear to have mostly the 3S,3’S form , unlike Krill. 
** depending on tissues, free or esterified astaxanthin may be found 
* * * also contain a small proportion of free astaxanthin 

Copyright0 2000 by Aquasearch, Inc. All rights reserved. Any unauthorized copying, 
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