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C hitin  from  shell w aste

By JC  Buendia

W HAT IS CH ITIN?
Chitin is a  natural substance com posed of 
sugar m olecules strung together. It is one 
of the m ost abundant organic com pounds 
in  n a tu re . C h it in  is p re s e n t  in  the 
exoskeletons of anim als such as the shells 
o f shrim ps, crabs and  lobsters, pens of 
squids, w ings o f insects and even nails of 
humans. It is also found in alm ost all m ush­
room s and som e algae.

B iodegradable and non-toxic, chitin 
and its derivatives like chitosan are safe for 
industrial use. A ccording to Seaborne, a 
com pany based in H onolulu, Hawaii, chitin 
and its derivatives has been considered as 
functional food in Japan since 1992. As 
functional food, it functions in the fortifi­
cation of im m unity, prevention of illness 
and aging, recovery from illness, and con­
trol of biorhythm .

M A JO R SO U RCES
Waste shell from the shellfish (e.g., crab, 
shrimp, lobster) industry is an important 
source of chitin. In fact, finding a solution 
to the potential environm ental problem  of 
w aste shell is one  reason w hy R&D on 
chitin progressed  (Van Ornum  1992).

C hitin  content of shells from  som e 
crabs and shrim ps is presented in Table 1. 
G iant tiger shrim p contain one of the h igh­
est am ounts of chitin — 39% and 36.5% 
from the head and shell, respectively. It is 
only topped by lobster shell which contains 
88% to 97%  chitin (Blum berg e t al. as cited 
in Das e t  al. 1996).

Another prime source is the waste from 
fungal ferm entation of pharm aceutical in­
dustries which produces such products as 
vitamin C and penicillin. N icol (1991) fore­
sees that as dem and for chitin and its de­
rivatives increase, genetically  engineered 
m icroorganism s able to produce desired 
properties under contro lled  conditions and 
in fixed quantities w ill be the major source 
in the future.

Table 1. Percentage chitin from some shrimp and 
crab shells (Austin et al. 1981; Benjakul et 
al. 1993; Das et al. 1996; Johnson et al. 
1978)

Organism % chitin

Blue crab (Callinectus sapidus) 14.9
Red crab (Geryon quirquedons) 27.6
Horseshoe crab (Limulus polyphem us) 26.4
Blue swimming crab (Portunus p e la g icu s)

Body 13.5
Claw 11.7
Leg 20.2

Mud crab (Scylla serrata)
Body 11.7
Claw 10.4
Leg 16.1

Brine shrimp (Artem ia  sp.) 27.2
Mysid shrimp (Taphromysis bowmani) 8.55
Green tiger shrimp (Penaeus sem isu lca tus) 13.7
Giant tiger shrimp (Penaeus monodon)

Head (carapace) 34.9
Shell 36.5

Table 2. Potential uses of chitin and its derivatives (Austin el al. 1996; Elson et al. 1996; 
Harvey et al. 1997; Shoemaker 1991; Simpson et al. 1997; Van Ornum 1992)

Agriculture and aquaculture
coating of seeds, fruits and vegetables; anti-nematode agent in soil; poultry feed; packaging 
material for frozen fish and shrimp; coating of shellfish spat collectors; protective coating of raw 
shrimp

Food and nutrition
flavor preservative and enhancer; filter for deacidifying coffee; removing tannin and clarifying 
beverages; thickening/gelling agent for binding, stabilizing, or texturing food; fiber source; 
cholesterol reducer; lactose intolerance aid; weight-loss aid; antacid

Waste treatment
removes dyes, insecticides, petroleum products and heavy metals 

Biomedicine
wound, bone and burn healing; contact lenses; eye and gum disease treatment; skin irritation 
relief; athlete's foot treatment; sutures; clotting agent

Cosm etics
emulsifiers; moisturizers; anti-static agent; emollients; thickeners; film formers 

Biotechnology
immobilize enzymes and cells, encapsulation, recover protein

PRODUCTION
A shell is made up of proteins, m in­
eral m atter and chitin. To isolate 
chitin, the basic procedures as 
described by Van Ornum (1992) 
are:

(1) grinding of the shell to 
particulate size

(2) addition of sodium  hydroxide 
(NaOH ), screening, washing 
and screening to rem ove the 
proteins

(3) addition of hydrochloric acid 
(HCl), screening, w ashing 
and pressing to rem ove the 
m ineral m atter

(4) drying and packaging

Dried chitin can be stored indefi­
nitely before using or conversion 
to its derivatives. page 38
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w hy w e rea lly  have to m ake this project work. 
O u r o ff ic e  c o n s ta n t ly  m o n i to r s  o u r  o w n  
searanching activities," Mr. M am asig  contin­
ues.

E arly benefits

W hat has happened so far? W hat benefits have 
been obtained  from the project?

M essrs. M am asig  and D im aano of OPA 
claim  that fishes like C a es io , snapper, rabbitfish 
and parrotfish have been observed  to be rapidly 
g row ing  and m u ltip ly ing  in side the enclosed  
searanching area. A lso, som e lobsters, m udcrabs 
have been seen in side the site. T hey also point 
ou t that som e corals inside the sanctuary have 
regenerated.

The M andaragat fishers say  that they have 
had som e good fish catches in the sea bottom  
area im m ediately  around the searanch sanctu­
ary. "This w as quite  significant, com pared to 
the tim e that w e did no t have this project yet. 
You w ill also note that the grouper fingerlings 
w e have stocked in our netcages were previously 
caught by our m em bers," exclaim s Mr. M anzano 
of the fishers association.

Pressing concerns

Stirrings in the m odest searanching project are 
sending signa ls  for outside assistance. R esi­
dents, officials and technologists involved  in the 
project feel they could no t le t such a noble cause 
go into rem ission. T hey have invested  so m uch 
of their effort, tim e and resources to show  local 
fisherfolks that an env ironm entally  sound fish ­
ing live lihood  can be achieved.

"O ur m ain  prob lem  is the lack  of funds to 
sustain  the project" w as constan tly  echoed by 
the project actors.

Dr. H enry B uzar, execu tive  ass istan t of 
Q uezon governor Hon. W ilfredo E nverga, while 
lam enting the u su a l financial problem  that b e ­
sets m ost governm ent-sponsored  projects, says: 
"W hile this is the p resen t constraint, w e are try­
ing our best to in terest outside  parties to lend  us 
a hand."

O n the other hand, w hile  aware of the fund­
ing concern, the M andaragat fishers also feel 
that advocacy  and inform ation d issem ination 
am ong their fellow  fishers and other com m u­
n ity  re s id e n ts  sh o u ld  b e  in te n s if ie d . Mr. 
M anzano  em phasizes: "The m ore the  people in 
our com m unity  learn that there is a better alter­
native to  illega l fishing, the m ore fish w ill there 
be, and the better the chances for a sustained 
live lihood  for a ll of us." ###

Chitin from sh e ll ... from p 34

U S E S
E x a m p le s  o f  th e  a p p lic a tio n s  o f  c h itin  a n d  
its  d e r iv a tiv e s  a re  g iv e n  in  T ab le  2. F o o d  
a n d  n u tr itio n , a n d  w a te r  tre a tm e n t in d u s ­
tr ie s  a b so rb  m u c h  o f  th e  p ro d u c e  y ea rly .

M A R K E T IN G
E s t im a te d  p r ic e  o f  c h itin  in  1994  is  U S $ 1 1  
p e r  k g , w i th  s o m e  g r a d e s  p r ic e d  m u c h  
h ig h e r  (A n o n . 1994). A ro u n d  8 y e a r s  a g o , 
J a p a n  a n d  th e  U S A  a re  th e  m ajo r  p ro d u c ­
e rs  o f  c h itin  a n d  its  d e r iv a tiv e s  (S h o e m ak e r  
1 9 9 1 ). M o s t  m a te r ia ls  p ro d u c e d  a n n u a lly  
g o  to  J a p a n  w h e re  th e re  is  a d v a n c e d  te c h ­
n o lo g y  a n d  c o m m e rc ia liz a t io n  o f  c h ito sa n . 
O th e r  m a in  m ark e ts  a re  U S A , U K  a n d  G e r­
m an y .

P R O S P E C T S
T e c h n o lo g ie s  to  p ro d u c e  th e  q u a li t ie s  re ­
q u ire d  o f  c h itin  a n d  its  d e r iv a tiv e s  from  
sh e llf ish  w a s te  a re  a v a i la b le  (V an  O r n um  
1994). In  a d d itio n , n e w  a p p lic a tio n s , e s ­
p e c ia lly  o f  c h ito sa n , a re  b e in g  d isc o v e re d  
a n d  re f in ed . O n e  d ra w b a c k  th o u g h  is  c o m ­
p e titio n  w ith  b io c h e m ic a l in d u s tr ie s . S til l, 
a s  N ic o l (1 9 9 1 ) p u ts  it, “ a  ‘n a tu ra l ’ m a te ­
r ia l th a t u s e s  u p  w a s te , is  b io d e g ra d a b le  
a n d  d o e s  n o t d a m a g e  th e  e n v iro n m e n t m a y  
h a v e  a  b r ig h t fu tu re .”
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AQD journal p u b l ... from p 8

tim es h ig h e r  th an  ro tife rs . H ig h  p e rc e n ta g e s  of 
2 2 :6n-3  (D H A ) w ere  d e te c ted  in  the  fatty  acid  
c o m p o s itio n  o f  P s e u d o d ia p to m u s  (1 3 % ) and  
A c a r tia  (24% ) w ith  D H A /E P A  (2 0 :5 n -3 ) v a l­
u es o f  1.4 and  2.6, re sp e c tive ly . B y  p ro v id in g  
n a u p lii  o f  c o p e p o d s  at the  e a r ly  feed ing  s tage , 
an  a v e rag e  su rv iv a l o f  3 .4%  a t h a rv e s t (D ay  36 ) 
w a s  o b ta in e d  in  a  p i lo t sc a le  g rou p er seed  p ro ­
d u c tio n  tr ia l in  three 10-tons tank s. # # #

People /  Pakingking ... from p 14

a sse ssm e n t o f  its  p o te n tia l u se  u s in g  the cu rren t 
p rac tice  o f  im m e rs io n  o r b a th  m e th o d  appears 
lim ited  due  to  so m e  fac to rs  in c lu d in g  the  d iffi­
c u lty  in  d is so lv in g  the  d ru g  in  w a ter, the m o r­
p h o lo g ic a l d efo rm ities  it c au se d  to  te s t an im als , 
and  the  p o ss ib le  e m e rg en ce  o f  d ru g  re s is tan c e  
d u e  to  in ap p ro p ria te  u se.

M r. P a k in g k in g  h o ld s  a B S  M e d ic a l T e ch ­
n o lo g y  d eg re e  from  the  U n iv e rs ity  o f  N egro s 
O cc id e n ta l - R e co le to s  (1 9 9 0 ) and  an M S B io l­
o g y  from  th e  U n iv e rs ity  of the  P h ilip p ines in 
the  V isay a s  (1 9 9 8 ). — EG

S u p p o rt  
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