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In t roduc t ion

Since about  1950 Eucheuma seaweeds have been used commerc ia l l y  fo r  the  produc t ionof carrageenan extracts.  In the early years, t ier"- . .u"reeds were natural  or wi ld crops buts ta r t ing  about  1974 when the  marke . t i  io r  t r rese  spec iÀ  expanded rap id ly ,  inc reas ing  vo lumesof cul t ivated Eucheumas were develo.ped. Àr; ; ; ; ; ià""n t990 most commercial  Eucheumasare  cu l t i va ted ,  par t i cu la r ly  nco t ton i i " ,  the  spec ie -s - Ïucheuma a lvarez i i ,  recent ly  renamedKaooaohvcus  a lvarez i i  by  Doty .

Much a t ten t ion  has  been focused on  mar ine  agronomy,  inc lud ing  se lec t ion  o f  fas tg rowing  spec ies  and s t ra ins '  var ious  mcthods  o f  fa rming  
- io  

u t i l i ze  a  w ide  range o fenvironmental  condit ions, and preservat ions or i r te pt" .r t ,  in i t reir  ocean habitat .  However,  inorder  to  p roduce a  top  qua l i t y  f in ished produc t  rô .1*por t ,  i t  i s  equa l ly  impor tan t  to  takegood care  o f  the  p lan ts  a f te r  they  have been harves ted .  Fa i lu re  to  mâ in ta in  qua l i t y ,  ser ious lyimpacts seaweed farmers, exporters, and users.

In  the  ear ly  years ,  Eucheuma vo lumes o f  w i ld  harves ts  were  re la t i ve ly  low and p layedon ly  a  minor  ro le  in  car rageenan app l ica t ions .  consequent ly ,  even s ign i f i can t  degradat ion  o fthe  seawecd a f te r  harves t ing  had on ly  a  minor  impac i  on  the  car rageenan bus iness .  However ,as we approach 1990, Eucheumas represent a majbr and st i l l  rapi i ty growing percentage ofthc  car rageenan bus iness  and semi - re f ined f lour  p roduc ts .  In  add i i io i ,  ,o . .  o f  the  newerapp l ica t ions  respons ib le  fo r  the  growth  o f  Eucheuma marke ts  a re  based on  h igher  andcons is ten t  qua l i t y  seaweed.

There fore '  to  p ro tec t  cur ren t  marke ts  and to  cont inue to  expand the  markc ts  fo r
Eucheuma seaweeds,  i t  i s  essent ia l  to  deve lop  and s t r i c t l y  en force  good pos t -harves t
prac t ices .  A lso ,  those who do  no t  fo l low these gu ide l ines  may f ind  themse lves  w i th  an
in fe r io r  p roduc t  car ry ing  a  lower  marke t  va lue .  In  add i t ion ,  i t  . "kes  no  sense to  g row
seaweed w i th  the  grea tes t  o f  care  in  the  water ,  on ly  to  see those e f fo r ts  go  to  waste  a f te r
ha  rves t ing .

POST HARYEST TREATMENT

OF EUCHEUMA

This  p resenta t ion  ou t l ines  the  key
opt imum qua l i t ies  fo r  Eucheuma fo r  use
semi - re f ined f lours .  Spec i f i c  a t ten t ion  is
s to rage.

Post -harves t  Trea tment

AND QUALITY CONTROL

SEAWEEDS

Post -harves t  t rea tment  covers  the  s teps  be tween
a t  8 5 9 o  m o i s t u r e  a n d  p r o c e s s i n g  t o  e x p o r t  q u a l i t y  d r i e d

parameters  o f  pos t -harves t  care  to  ensure  the
as  raw mater ia ls  fo r  car rageenan ex t rac t ion  or
a l s o  f o c u s e d  o n  s t a b i l i t y  d u r i n g  s h i p p i n g  a n d

t a k i n g  f r e s h  s e a w e e d  f r o m  t h e  o c e a n
s e a w e e d  a t  3 5 %  m o i s t u r e .  T h i s  s o u n d s



s imp le '  bu t  the  s teps  o f  d ry ing ,  c lean ing ,  s to r ing ,  t ranspor t ing ,  re -c lean ing ,  ba l ing ,  s to r ing ,and t ranspor t ing  prov ides  many oppor tun i t ies  to  i .au" .  o r  des t roy  the  produc t  qua l i t y .  Eachof  these s tcps  w i l l  now be d iscussed in  more  de ta i l , ; ; ;  the  key  issues  emphas ized.

I n i t i a l  D r v i n e

The rules for good drying of Eucheuma are very straightforward in theory. Theyshou ld  be  dr ied  as  rap id ly  as  poss ib le ,  kep t  c lean,  "nd  no t  a i lowed to  come in  contac t  w i thfresh water '  However,  in pract ice these cr i ter ia aan ""ur" numerous problems. Solar drying isthe  most  popu lar  and low cos t  op t ion ,  tak ing  two days  under  idea l  cond i t ions .  The wet  (g5%mois tu re)  to  d ry  (35% mois tu re)  ra t ion  fo r  E I  co t ton i i  i s  about  7 : l  o i  "  v i " ro  o f  l5%,  and 6 : land 1796 respect ively for E'  soinosum. As -easuieient of  moisture is di f f icul t  in remoteregions and requires a high degree o-precision for àupricate data, i t  is of ten useful  to usewet dry yield as a good indicat ion of seaweed moisture.

The methods for most rapid drying wi l l  have air  c irculat ing below the seaweed, forexample  on  ne t  racks  ra ised  above the  ground.  Th is  ex t ra  c i rcu la t ion  and reduced dry ingt ime can be  very  va luab le  when prob lems have been encountered  as  exp la ined la te r .

I f  the seaweeds are spread on the ground, mats must be used to prevent contaminat ion
such as sand, dust,  dir t ,  etc. ,  which wi l l  st ick to the seaweed, and raisè the foreign mater ialcontent above specif icat ion. Once on the seaweed, these contaminat ions are di f f icul t  toremove.

under  a l l  d ry ing  methods  and cond i t ions ,  the  th ickness  o f  the  laycr  o f  p lan ts  shou ld
be adjusted to the current condit ions. I f  drying is taking more than t tr iee days, spread the
seaweed thinner over more mats or,  racks. 'steaming" Eucheuma, part icular ly- E. ip inosum,
degrades  the  car rageenan very  rap id ly .

Contac t  w i th  f resh  water ,  par t i cu la r ly  ra in ,  shou ld  be  avo ided,  as  th is  ex tends  the
drying t ime and reduces the sal t  content,  both of which causes the seaweed or carrageenan to
degrade and reduce storage stabi l i ty at  35% moisture.

Consequcnt ly,  whenever possible, Eucheuma should be covered during rain. This is
not always possible or pract ical .  I f  seaweeds are exposed to rain, the sùppl ier should
accelerate the drying process as much as possible by Jpreading them thinner and turning
them over frequent ly.  I f  ser iously exposed, the Eucheumas should be dr ied to a lower
moisture content such as 20% to compensate for the loss of sal t  and storage stabi l i ty.

For certain Eucheuma markets, the seaweeds are washed in fresh water and dr ied.
This bleaches them. This is acceptablc for only a few appl icat ions, but this washing process
does not add value for the carrageenan manufacture, and in most cases reduces the
car rageenan qua l i t y .  These produc ts  wou ld  to  be  dr icd  to  l5  to  20% mois tu re  fo  be  s tab le  on
s torage.

Ef fec t i ve ly  d r ied  Eucheuma compr ises  sa l t  covered tha l l i  wh ich  are  ne i ther  s l imv nor
fou l -smel l ing,  but  remain f lex ib le  enough for  e f f ic ient  ba l ing.

The market  s tandard of  35% moisture for  dr ied Eucheuma is  not  an arb i t rary  number
but  has been der ived af tcr  considerable f ie ld  research combined wi th  deta i led analv t ica l
work on the seaweeds and the i r  carrageenan ext racts .

This  FMC research has shown that  Eucheumas are unstable above 35% moisture and
undergo degradat ion dur ing s torage.  At  above 40% moisture,  the carrageenan in  the seaweeds
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Between 25% and 35% moisture, Eucheumas are relat ivery stable for per iods in excessof  12  months ,  and the  tha l l i  a re  idea i l y  f lex ib le  fo r  e f f i c ien t  ba l ing .  Between l5  and 25%moisture, Eucheumas are extremely stabie, but the thal l i  are too br i t t le,  and resist  or".rur" olsnap ba l ing .

Eucheumas below 15% moisturc remain stable, but can cause processing problemsdur ing  car rageenan ex t rac t ion . .

C lean ine

cleaning seaweeds is essent ial  dur ing both cul t ivat ion and post-harvest t reatment.  Inthe water, cleaning oJr-timizçs growth ratei and rcduces yield losses to produce obviousposit ivc advantages.- c leaning àfte.  harvest mai ir tains a high qual i ty product which issometimes not considcred favàrabte by the farmer oi  exporter,  but is def ini tely not iced bythe carrageenan manufacture. Producers of high qual i ty clean .""*""à, are preferent ial tytreated by buyers, both on pr ice and volume.

Cleaning should remove non-Eucheuma sea\À/eeds, plastics, stones, wood, and mostimportant,  any sand st icking to the thal l i .  Sand causes severe problems during carrageenanextract ion due to i ts abrasive propert ies.

Eucheuma cott-oni i ,  and E. soinosum must never be mixed, and any accidentalcontaminat ion of one by the othciThourd bc immediately reversed.

Storaee

storage of seaweeds is necessary at various stages of post-harvest treatment as mostindividual steps are batch operat ions. Thc basic object ivcs is to keep storage t ime as short  aspossible, moving thc seaweeds rapidly through the Jystem.

Euchcumas should never be stored wet,  especial ly in pi les. Al t  wet seaweed should bcdried without delay. Farmcrs should dry their  haivest to at least 35% moisture before storagcbecause unbaled Eucheumas tend to pict  up moisture during storage. Al l  storage should be inclean, cool,  dry,  and wel l  vent i lated olaces.

B a l i n s

Bal ing is carr ied out for two major reasons. First ,  bales are much easier to handle
than the loose Eucheuma product,  and seCond, i t  is essent ial  to reduce shipping costs as - ,r" t ,as possible, a key for locat ions such as thc south pacif ic ls lands.

The target for bal ing eff ic iencies is a minimum of 20 mt per 6 m container.  To
achieve this,  bales are recommended to be at teast 100 kg net weight with a volume of 43 cm
by 43 cm by 73 cm which wil l  al low 200 bales per container.

Balers can be screw type (manual or mechanical) or hydraulic. Because of the
importance of bale density on economics, investing in a hydraulic system is advised,
par t icu lar ly  i f  large vo lumes of  Eucheumas are being processed in  one locat ion.

may  no t  su rv i ve  t r anspo r ta t i on  t o  t he
app l i ca t i ons .

f ac to ry ,  a r r i v i ng  w i th  f unc t i ona l i t i es  t oo  l ow  fo r  some
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Expor ts  Sneci f ica t ions

Key speci f icat ions arc:

- Moisture
-  Contaminat ion
-  Bale Densi tv

Maximum 35%
Maximum 5%
Minimum 20 mt per 20, container

of major importance to the exporter is 'yield'.  or- "shrinkage'. 
This is the differenccbetween the weighi t"t" i t .J iro. the r"rr. i- l id- the *; i i l i -  exported, norma'y thecontamination of re-drying and cleani"g. e--r""rJ or p"yr"ni iro* tn. exporter to thefarmer is recommendeà t" reward r"r i i .r ,  ï t î  "orrr istentry sei l  Eucheumas with lowshrinkage levels.

Quality Control by Menufecture

It is important that thc seawced farmer and exporter know the criteria used byfÏ:i::T,"l"i1i:i::ffi;ïll"i:t"ï ,'1"'fr,iijt;t'Ëu"r,"ù.a sr,ipÀents. rhis section âeta's
Moisture

Samplcs for moisture are- t lken by core sampling ten bares from each shipment and mixing.one. hundred grams are dried in an- ete*ric' ;"; ;  * i ir ,  r"n "t-gô;ô' i";  r6 hours. changingequrpment, temperature, or t ime wii l  ptoooce . àir i*."t moisture resurt.
FMC purchases Euchcumas based on 35% moisture by this test. I f  exporters want tocarry out mcaningful moisture testing oo.lr, . i i"r i t i i î .n*, i t  is strongry recommended thatthev instal l  the same equipment' As i i  is irpossiurîïo at*.ys dt " i i" trv to 35% moisture,FMC encouraSes exporters to over-drv lsd 

-roir iu* 
uoa pays extra for the addit ionalEucheuma content'  Therc is no ."oooÀi" p."" i iv-î"r 

-shipping drier than specif ication toFMc. on the other hand, FMC pays-ress for-slaî.'.orïi,r, moistures above 35%.
Moisture content data strong-ly inf luence storage and process plans, with wetshipments having to be used up immediately, normally at some inconvenience.

Contaminat ion

uno *"fnoi|; t i : Ï , l1ia 
seaweeds' sand, salt,  plastics, etc., are determined by hand separation

Eucheuma Content

.onrun,lXtr,"o"ï ir" l"cheuma 
contenr is carcurated bv- difference using moisrure and

Each shipment  of  Eucheuma is  tested for  carrageenan y ie td and qual i ty
ln .g funct ional i ty  measurements such a,  u i rÀ i tv ,  

-g"r ,  
s t rength,  e tc .  Abnormalfo l lowed up wi th  more deta i led analys is .  FMC t rur"un extensive database onseaweeds which can f ingerpr in t  a  numbir  o f  f icù p iàur . r r .  For  exampre :

-  Age of  p lants  at  harvest  whether  too young or  too o ld

ext ract ion
data are

Eucheuma
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-  Dry ing  e f f i c ienc ies  inc lud ing  contac t  w i th  f resh  water

-  S torage e f f i c ienc ies

-  Mix ing  a  w ide  range o f  qua l i t i cs

These data are uscd by FMc to try to improve farming pract ices and suppl ieroperat ions. This enhances the qual i ty and valùe of Eucheura sea*eéoi in tne marketplace.

Competi t ive Product

ln summary, several  cr i ter ia are viewed as being essent ial  to produce a top qual i ty
dr ied Eucheuma seaweed. These are l isted below.

Qual i ty:  -  30 to 35% moisture;
-  Quick drying;
-  Protect ion from rain;
-  Rapid transmit .

Costs: - Good farming practices for optimum growth rate;
-  Reasonable shr inkages;
- Bal ing eff ic iencies.

one addit ional factor of great importance to carrageenan manufactures is'consistency' .  I t  is normal for process operat ions to prefer to receive the same rel iablequal i ty raw mater ials on an ongoing basis,  but is cr i t icàl  for carrageenan manufactur ing aseven rout ine adjustments are quite compl icated.

Fi j i  Qual i tv

Thc current qual i ty of Fi j i  Eucheuma cottoni i  is exccl lent,  with good post-harvest
pract ices in effect.
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