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FISH FARMING TECHNOLOGY

by Martin
Heidenreich,
Wieland-Werke
AG, Germany

The use of brass nets in
marine aguaculture is an
innovative and “green”
solution to many problems.
The brass nets provide
considerable improvement
over traditional cages.
Blueseais a brass wire
produced by Wieland

that has been especially
developed for the needs
of maritime fish farming

WHY WE NEED RECYCLABLE BRASS NETS
IN OFFSHORE AQUACULTURE

Whereas the demand for fish is increasing worldwide from year to year. fish stocks are overfished. For this
reason, marine aquaculture today is becoming more important and is facing tremendous challenges.

This implies, in particular, that the requirements for cage systems are growing significantly. The main
patibility. low levels in fish and better growth. recyclability of
materials, service life of systems, algal growth/biofouling, control of parasites (sea lice) as well as increasing

reasons include envi

cost pressure in the fish production.

Kled?

So, how can such plex probl be t:

The use of brass nets in marine aquaculture is an innovative and “green” solution to many problems. The
brass nets provide imp: over | cages. Bluesea is a brass wire produced by
Wieland that has been especially developed for the needs of maritime fish farming.

In addition to its corrosion alsoin envi the copper content of this
alloy is sufficient to inhibit biofouling in a natural way. Especially for large cages, high mechanical strength
and good abrasion resistance are of decisive advantage. Lower susceptibility to biofouling due to the copper
content improves the water exchange and the oxygen level inside the cages. As a result, growth of parasites

risk in fish is significantly reduced. Thus it is not

(sea lice) and other path isi ited and the inf
necessary to use antibiotics and antifouling i

The nets are practically free from biofouling and therefore the cleaning and inspection intervals of the nets

= s ¥
~ Wieland Bluesea net installed for
customer InnevaSea in Panama

36 | June 2017 - International Aquafeed







Functional Food Innovation

& Regulatory workshop

udanssulazkanintunaksu Functional Food
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Food Innovation & Requlation Network (FIRN)

[og A.0s.mM300 Busfsd uenauAusnenmaosianaluiad
MOKISUKRUSINAING (FOSTAT)

Multi-country comparison of requlation on functional food

10.00-10.45
fogl Ms. Pauline Chan, Director International Life Sciences Institute Southeast
Asia Region
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M00-1230  s:quaudiEanUKaNINUriyeY Functional Food
/" 1230-1330  WnSUUSsmuoKISNaWiu
y 13.30-14.30  Taiwanese regulation : criteria & process for health claims of functional foods
log Ms. Debbie Wang, Senior Manager, Compliance & Regulatory Quality
Assurance, Suntory Beverage & Food Asia Pte, Ltd.
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WISDOM OF THE EAST
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WISDOM OF THE EAST
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1. N159LA12HR9AUSENBUNIAY (Proximate Analysis)

2. 51915 LAWA uABLTEN was Fangd AUV In-house method T 9152 based on
AOAC (2019) 984.27 naz 999.10 Iae ICP
3. asaUsznaunsatvdu Tunlagefewmaia GC-FID






AMAINILATUINTTVRIURMELagNUDE U

BURAEHA NIVERLUE

1. asAUsznauMLAll  (Proximate analysis) luuamziagnuaa

A8 Moisture Ash Protein Fat Carbohydrate

(% wet wt.) (% dry wt.) (% dry wt.) (% dry wt.) (% dry wt.)

80.8% 0.9 9.4+1.2 84.0+0.4 0.04+0.01 6.56

2. 31NN5ATLYIY USuae Ca waz Zn Tuufmeiagnuea wu Ca USunal 3862.07 mg/kg Ha
Zn Ysuad 2.46 mgrkg

3. Souazasausznaunsalvdiululdmeiagnueauilaanadenlvinazatenaalsnasuuasiuniuea

muPAS PuPAS

anwma@ﬂ“aa 24.64+2.83 - 63.751+0.73 16.60+0.31-23.80+3.23 8.11+0.43 - 21.93+2.34
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C18:3n3

W el A COOH

C18:2n9
C20:5n3 (EPA)
C22:6n3 (DHA)

19N - 6

C18:2né6

C18:3n6
C20:3n6
C20:4n6 (ARA)
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Tosiu WUshu nsaladiuludaanzia

Sea cucumber Moisture Ash % Lipid% Protein% NFE % | Fatty acid %TFA (wet wt)
Stichopus horrens Selenka, 1867 92.49 49 0.79 36.58 13.62 ARA 17.12
Uasiunuiy GSC1 EPA 4.95
DHA 0.39
Holothuria (Mertensiothuria) 88.38 32 1.15 42.94 2391 ARA 17.87
leucospilota (Brandt, 1835) EPA 1.69
Uaer GSC2 DHA 1.65
Cercodemas anceps (Selenka, 1867) 70.00 62 3.50 13.17 21.23 ARA 5.55
GSC3 Uﬁmmﬂﬁa’lﬁﬁwwﬂmﬁm EPA 1293
Pird g DHA 3.11
Colochirus quadrangularis Troschel, ' - : 73.03 45 9.63 22.69 22.68 ARA 10.49
1843 ; EPA 7.41
a ayyva a DHA .81
GSC4 Yasnuannslddiden 0.8
Uaﬂgn‘uaa *%’agamﬂamﬁuﬂ 80-82 9-20 1-2 53.17-84 24.36 ARA = 5.76
EPA 9.96
DHA = 4.26

Arachidonic acid (ARA; C20 : 4n6) Tewt 3= Eicosapentaenoic acid (EPA; C20 : 5n3) u Docosahexaenoic acid (DHA; C22 : 6n3)
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* 1N518971UN15I889AUSENBUNIA LALLMV INZLaINLAGIA9E) WUIINTALULU ARA
(C20 : 4n6) Wuriiansalvduiignasranuluuzuuigs audnvusnsalududulvgazndu
yiakidudndedou Uvdmzmadunvasnsaledulowdn 3 waz Towdn 6 (Svetashev et
al.,1991; Jais et al.,1992; Aydin et al., 2011; Yahyavi et al., 2012; Ridzwan et al.,2014)

* INN15ANYIVEY Aydin wazanue Tudl 2011 s1e91udnguiuunsaladuludiegisuameiad
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P. kohkutiensis

—

»
L

—

Extraction

PBS

EtOH

H,0

>

Biological testing

® Antibacterial

® Anti-inflammatory
® Wound Healing

¢ Toxicity test

Ball sea cucumber
Serum

U

BURAPHA IV ERSITY

Active extract

\ 4

Product

development



COLLAGEN

INDUSTRIAL PRODUCTION OF HYDROLYSED COLLAGEN

: @ q\\)h.
Denaturation Enzymatic cleavage

Ia) Collagen

a) vaasItAw Collagen Collagen a-chains Collagen peptides

All rights reserved. © 2011 Copyright MINERVA Research Labs Ltd

Janjarus Watanachote, Ph.D.
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AoaauaIndliTinlunzadaiuwiaireaaumnadensuieunain muause
Tunrsnnulanisdanin (biocompatibility)
anuannseluniseesaanelusssu@ (biodegradable) Fslasuaruaulaly
PAAINNITUNATLA LALANITNINTHINNE

%4 6

nsldegvdlidinlunziailunisnaniaesedndnnineitesiulsnssuinlul g

o U Adl

9VNAMNLIVBINUNUN LazA1EU
aautAroInatauIndliTialunziailuanavuiadn anladte lidanudy

D .aj) &f

furadannde warinisuuouresensiiuwilosuin
Se9UNsataRsaaUIINEILTmAS Y Wy iUan nsganUal Ma1evila UAgIAg
Issnunsatnaeaiiaunnnauasiidiniliiinszgndundsidos Taonguitinnsne
Tawn LINNEWIY ‘V\|E)\‘1‘1§W o8 Lazuaanela (Senadheera, T.R.L., 2020)
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TAsead19vasnaaataulsenaunlgaalnaduing 3 d1e weazaneisendn

Tropocollagen unit dnguaan nivinluannawana1eiu lngfiudasaigaziinsnaziily
Molecular weight: 300 kDa \ o as o v o = .
Length: ~280 nm 11NN91 1000 A2 nsmezdluinuunnluareaanau lawn nadu (Glycine,

Diameter: ~1.5 nm

Gly) Uszana 1 Tu 3 vesnsaezilunavun Uszunas 1 Tu 4 azidunsnesd

\ = = =)
Crosslink Tropocollagen unit Tulnsau (X) $asaz 12 wazlaasandlnsau (Y) $oaaz 11 (Shoulders et
al,, 2009) FIANEULNITLIBIAIVINTADZAIUAANBAZY1) AUVDY Gly-X-Y
Fe1adinsnazliluvindula

Type-l collagen
~ KOROXOAXIORDXL ™ ettt a2 ran
3 a1(l) chains

X ZROXTRIXTREXT . It
3 ai(lll) chains
L. | PO |
| o | g 1eo)
~1.5 nm ~280 nm Toiopaphic

{non-spirial part)
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WD= 14 mm EHT = 15.00 kV Signal A = SE1

WD= 12mm EHT = 15.00 kV Signal A = SE1 EHT = 15.00 kV Signal A = SE1 Mag= 200K X WD= 11 mm EHT = 15.00 kV Signal A = SE1
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El T MBI

JamgiaduasiiTinlungiadisl insoluble collagen Ludmusznauannnindesas 70 Inglugnamnisuasaa
Lf\]ubL@]J%JUﬂ’JﬁﬂJﬁuiﬁ]Lﬁﬂ?ﬁUﬁ]%é%’]ﬂ%’Jﬂ?W%@\‘l hydrolyzed collagen ferglunstenusuiiedefideme Sud
mMssnrivlaveeaduzise warnvisiueyyadase (Judu (Siahaan, EA. 2017) Siimsiunldlusuves
pvnsdmsuiiaseny 1By uenanineaiauanUameadildTumnuauludiolifudunaly
Asesdens Suileunangridueyyadase favshdueuledivlsdiua (Syamsudin, A. 2017) uwagnui
poaaauilnuantRnuanudutuldinindiweseatadudiuusenevlunsesdronslutiagiiu (Po-Hsien Li
et al. 2020)
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60 — Type 1 collagen

Type 2 collagen
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35 TYPE Il COLLAGEN

|
- . waulusiuvesansazangasaaauiiazanglunse
15 o 4 L_’. \Wanenly SDS-PAGE 10% gel electrophoresis
20 4 waa9 1 lUshuannsgu

waafl 2 Avaanau wiafl 2 (Type 2 Collagen)

Type | Collagen o a o
AN 3 ABAAILAU VUAN 1 (Type | Collagen)

La¥ 4 d1speaallaNINURMIagnUaa
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Amino acid (g/100 g)

Non-essential amino acids

Essential amino acids

amino acids g/100 ¢ amino acids g/100 g
Aspartic acid (Asp) 9.83 Lysine (Lys) 0.82
Glutamic acid (Glu) 4.36 Arginine (Arg) 3.23

Proline (Pro) 6.90 Valine (Val) 0.82

Glycine (Gly) 6.20 Methionine (Met) 0.50

Alanine (Ala) 2.05 Isoleucine (Iso) 0.50

other
Hydroxylysine 0.95
Hydroxyproline 4.73

luvdmeiagnuaaiinsnasiluiidussdussnavvasnaanauludsanags laun

Aspatic acid Proline Glycine Hydroxyproline Glutamic acid a2 Hydroxylysine

U

BURAPHA IV ERSITY

Collagen type |
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CHs CH3

HyC \CHa HyC CHs
' CHs CHa
HyC O Anti-Oxidant HyC Ol
”“” NO: N—E—Q; >—NO;
. Q:N Herbal extract QN .
. HiC HaC .
" CHs CHa |
CHs CHs
| HoC CH3 HeC "y
DPPH radical Reduced DPPH

Source: DAMO LIFE & HEALTH CARE Co., Ltd.

& V70505 —
DPPH 3.15 mg Extract was diluted (2- fold dilution)
Test: DPPH 1 L le 1 L
+ methanol 100 mL est 00 uL+Sample 100 u

I @G m m o O W >
) nN
w
e
o
@
<
®
©
3
o

Control: DPPH 100 uL+ MeOH 100 uL

Blank: methanol 100 uL+Sample 100 uL

% inhibition =[ (A )/A ] x100

control sample control

1NaUMINIINIaUATI y = mx + ¢
IC,, (mg/mL) = (50-c) / m

""""""""""""""" 32
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Q°) 9 a (Y] a g}} Y (Y
gnEAueyyaddszvesmsananeulameagnuea lusummuen s sumeunuas

=

9 Y 1 < 4 JdAa
mumpgaaﬁﬁzmmgm lJ19]!,!>‘ﬂ T‘V]ﬁﬂ@ﬂg]f HASNIALUDEADIUN

msanarienvlainziagnuea/ | DPPH scavenging activity ABTS scavenging activity
positive control (IC,, : ppm) (IC,, : ppm)
msanavienvlamziagnuea 729.465 + 32.469 47.644 + 2.605
Trolox 7.209 £+ 0.019 7.484 = 0.010
Ascorbic acid 7.640 £ 0.013 8.019 +0.001
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Glycosaminoglycan (GAGs) and Wound healing

» Sulfated glycosaminoglycan (GAGs) from integumental tissue of Stichopus vastus and Stichopus hermanni
exhibits wound healing properties in rats

Day 1

Day 6

Day 12

Fig. 1: Macroscopical images of the excision wound healing on day 1, 6 and 12 for treatment groups (sulfated GAGs

from S. hermanni and S. vastus integument) and control group (PBS) on rat model ‘
1L J. IVIUL. IVIEU. 2ULy, o, 49-53.
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—’[ U1lUannnae cetylpyridinium chloride (CPC) }
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o o a « ¢
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Wound dressing & tooth paste


https://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiWobqiucHeAhUNFHIKHScjA6EQjRx6BAgBEAU&url=https://visualpharm.com/free-icons/toothpaste-595b40b85ba036ed117dac85&psig=AOvVaw3qNiogTF447XpEyLVng7sd&ust=1541651416642671
https://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiWobqiucHeAhUNFHIKHScjA6EQjRx6BAgBEAU&url=https://visualpharm.com/free-icons/toothpaste-595b40b85ba036ed117dac85&psig=AOvVaw3qNiogTF447XpEyLVng7sd&ust=1541651416642671

asTnNnsgIEMsUTalusAulsunaioy

A 595

0.43 -

0.4 1

0.35 o

0.3

0.25

0.2

015 1

0.1 4

.03 -

y=00421z + 00551

R = 0.9905

3 4 3 G v g

UFumlalsdiu luiamiu,
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Using DNS 3 ml at 550 nm

Tube Glucose 0.5% Glucose Distilled water Dinitrosalicy
(g) (ul) (ul) lic acid
Reagent
Blank - - 300 3
1 0.25 50 250 3
2 0.50 100 200 3
3 0.75 150 150 3
4 1.00 200 100 3
5 1.25 250 50 3
6 1.50 300 - 3
Sample - - Sample 300 pl 3




A s 5 Aa o as . . . :
M5IAUNTIZH N85 A2% 1A8IF Dinitrosalicylic acid assay
(M1WIATUOY Chaplin, 1986)

A1 Absorbance TuUN199LASIZUUNANRT AT Laeld8 DNS

NANENIARY 550 U1 TULNAS

00K 0000 0.07% 016F 0.29 0.9 0.4%0 0.4

: 2 o




Absorbance at 550 nm

-0.5

Reducing sugar analysis

by Dinitrosalicylic acid assay ( Chaplin, 1986)

Standard curve for reducing sugar analysis by DNS method

2.5

y = 1.3584x - 0.0444

R? = 0.9951 /
1.5
0.5 /

T T T T T T T |
K 0.2 04 0.6 0.8 1 1.2 1.4 1.6

Glucose (mg)



A19819715 1§1AT89 UV-VIS Spectrophotometer
SPECORD LPUS
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UV-VIS Spectrophotometer

¢ W ¥ Yy

SPECORD PLUS

analytikjena

WinASPECT PLUS

Spectroanalytical Software
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Personal Protective Equipments (PPE)

8utyl rubber Neoprene




GHS Pictogram

Explosives Flammable substancé

Self-reactive subst. Self-reactive substance

Organic peroxide Pyrophoric and self-
heating substance

Oxidizing substance
Organic peroxides

. . . Sensitization
Compressed gas Kin corr./irrit. (Respiratory)
Eye corr./irrit. Mutagenicity
Corrosive to metal Carcinogenicity

Reproductive toxicity
Target organ toxicity

Acute toxicity Acute toxicity
Skin corr./irrit.
Eye corr./irrit.
Sensitization (Dermal)

Environmental
toxicity

46



REVISION DATE 01.03.2011 SDS No. 11843

Safety Data Sheet (SDS)! 'l

MiSWACO.

A Schilumberger Company MA]‘ERIAL SAFETY DATA SHEET
SAFETY DATA SHEET S g
MET! oL 1 ~ Product and Company Identification
Product name * Acetic Acid Glacial
1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING Synonyms : Acetic Acid;Glacial
APPLICATION — Rv;vm‘m‘-xml use \m.\l restrictions on use © make reagent above: Vam monomer,acetic
SUPPLIER M.l SWACO anhydnde,Hel.insecticide....
A Schlumberger Company Supplier detail *
Koppholen 23 X S I -
el ,Clun‘g (.'hl,n Pumuhuluul Co., I.tq . B
NORWAY 301 Songkiang Road. 7th ., Taipei, Taiwan, 10477
eliz 47:89:67.78 00 Emergency phone number © Tel: 886-2-25038131, 886-2-25001800
SDS@miswaco slb.com
CONTACT PERSON Ingrid Helland, telephone: +47 51 57 74 24
EMERGENCY TELEPHONE (24 Hour) Europe +44 (0) 1235 239 670, Asia Pacific +65 3158 1074, China +86 10 5100 3039, Middle 2 ~ Hazards Identification

East and Africa +44 (0) 1235 239 671, Australia +61 2801 44558. — - = < . -
Hazard classification * Acute toxicity * Skin Contact;Corrosive to metal;Flammable liquids;Hazardous

to the aquatic environment;SKin sensitization

2 HAZARDS IDENTIFICATION

CLASSIFICATION (1999/45) T;R23/24/25, R39/23/24/25. F;R11.
CLASSIFICATION (EC 1272/2008)

Warning information :

Physical and Chemical Hazards ~ Flam. Lig. 2 - H225 GHS label :

Human health Acute Tox. 3 - H301;Acute Tox. 3 - H311;Acute Tox. 3 - H331;STOT Single 1
- H370
Environment Not classified.
LABEL IN ACCORDANCE WITH (EC) NO. 1272/2008

% Stgnal word © Danger

Hazard statement © Flammable liquid and vapour:Harmful if inhaled;Harmful if swallowed;Harmful in
Contact with skin;Harmful to aquatic life;May be corrosive to metals

CONTAINS METHANOL

HAZARD STATEMENTS Precautionary statement :

Put the good place ventilating of container.

H225 Highly flammable liquid and vapour.
H301 Toxic if swallowed. If keep in touch with eyes, consult medical treatment after washing with a large amount of water at
H311 Toxic in contact with skin. once.
H3S1 iTaxc Hinhaled. The clothes are polluted, take off immediately.
H37( c [ - . : 2 :
R70. usas demade (o craans In case of unexpected feeling uncomfortable, consult medical treatment immediately
PRECAUTIONARY STATEMENTS
P310 Immediately call a POISON CENTER or doctor/physician. Other hazards © CCP GAA 1s industrial use only, do not use for food or food additive
SUPPLEMENTARY PRECAUTIONARY STATEMENTS
P210 Keep away from heatsparks/open flames/hot surfaces. - No smoking. . i : :
) ’ 3~ Composition / Information on Ingredients
P280 Wear -
P301+310 IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician Substances
P307+311 IF exposed: Call a POISON CENTER or doctor/physician. Product name © Acetic Acid Glacial
P403+233 Store s Il-ventilated . Ke tainer tightly closed. S * - - - - - -
ore in a well-ventlated place. Keep conlainer tightly close Synonyms * Fthanoic acid * Ethylic acid + Methanecarboxylic acid
3 COMPOSITION/INFORMATION ON INGREDIENTS CAS Number * 64-19-7
Hazardous ingredients © 100
METHANOL 60-100% -
CAS-No.: 67-56-1 EC No.: 200-659-6 ) )
4 ~ First-Aid Measures
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