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THU NHAN CARRAGEENAN VA CHE BIEN THUC PHAM
TU NGUON RONG SUN TRONG G BG BIEN VIET NAM

DPdng Thi Anh Pao
Trudng Pai hoc K§ thuit
(Bai nhdn ngay 15/05/1999)

TOM TAT : Bén canh ngudn rong bién thién nhién phong phii nhu rong ndu, rong chi vang
dang sinh trudng & mét sé ving bién Viét Nam ti Bdc dén Nam, thi nguén rong
Kappaphycus alvarezii thugc loai rong dé dang dugc tréng vdi ndng sudt khd cao & bo bién
Nam Trung B§. Tix nguén nguyén ligu rong sun dugc tréng nay chiing ta cd thé phdt trién
mt nganh céng nghiép mdi & Viét Nam, dé la céng nghiép sdn xudt carrageenan la mot
trong nhitng phu li¢u quan trong ddi vdi rdt nhiéu nganh nhu dugc phdm, thuc phdm, my
phdm, dét va cdc nganh céng nghiép khdc. Déng thii, nganh ché bién thuc phdm dn lién tir
nguyén liéu rong sun ciing cd trién vong lon, cd thé gitip chiing ta cé thém nhiéu mat hang
mdi c6 thé xudt khdu, da dang héa sén phdm thuc phdm, tao cho ngudi dan théi quen dn
thitc dn tit rong bién, thém nhiéu khodng tu nhién t6t cho sitc khde. Ngoai ra viéc khai thdc
thu nhdn cdc sdn phdm c6 gid tri sinh hoc cao, hitu dung trong nhiéu nganh cong nghiép sé
phdt trién manh viéc chon gidng, nudi tréng rong, tao cong dn viéc lam cho nguoi dén ving
ven bién.

1TONG QUAN VE NGUON RONG SUN KAPPAPHYCUS ALVAREZII

Vi chiu dai bd bién ddng ké, khi hau thuin 1di, dia hinh bd bién khic khuyu da
tao cho Viét Nam mét th€ manh vé nganh thiy hai sin. Ngoai cac loai hai san quy gid,
mot hé sinh thdi rong bi€n v6 cing phong phd, da dang dang tn tai va phat trién t6t &
bi€n Viét Nam. Trong hé sinh thdi ndy thi ngudn rong 14 md da dugc nhiéu nha khoa hoc
Viét Nam dé va dang thyc hién nhiing nghién citu diéu tra vé hinh théi hoc, vu mia, didu
kién sinh trudng, c4u tric cho dén quy trinh trich chiét, tng dung alginate. Bén canh dé,
ngudn rong chi vang 1A nguyén liéu sin xuit agar ciia Viét Nam, d4 va dang dugc khai
thac.

Nam 1993, 1dn du tién sy di trdng rong sun Kappaphycus Alvarezii vao Viét
Nam dugc thyc hién va rong Kappaphycus Alvarezii dugc goi 12 rong sun®. Coéng trinh
nghién cifu vé sinh thdi cla rong sun di khing dinh ring: Rong sun hoan toan c6 khi
ndng sinh trudng t6t & mat nudc ven bién Viét Nam, trong cdc ddm, vinh nhidu san ho,
ling s6ng gi6. T d6 dén nay, rong sun dugc nhén trdng rong rdi & mit nudc ven bién
Binh thuin, Ninh thudn, Khdnh Hoa, ven cic quz“in ddo Trudng Sa, Ly Son. Hién nay
ndng sudt rong sun thu dugc & bién Ninh thun vao khodng 60 t&n rong kho /nim, ning
sudt nay c6 thé ting cao hon nita n&u c6 yéu ciu'’.

II. CAC PAC TINH CUA RONG SUN

Rong sun thudc nganh héng tdo Rhodophyta, 18p Florideophyceae, b6 Gigartinales,
ho Solieriaceae, gidng Kappaphycus, 1oai Kappaphycus Alvarezii .
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IL.1 Pdc diém sinh hoc '

Tit mot trong lugng gieo trdng ban ddu khodng 100g, sau mét nim c6 thé ting
trudng thanh bui rong ning t6i 14-16kg ?. Than rong dang tru trdn, dudng kinh thén
chinh c6 thé dat t6i 20mm, than chita nhdnh phan b& khong theo quy luit. Khi dang sinh
trudng trong nuéc bién thi than rong hoi nhdt, c6 mau niu xanh. thin rong gion, dé gay.
Sau khi thu hoach, phdi kho thi rong c6 mau vang nau, thé tich c6 thé bi gidm dén 3/4 so
véi khi & trong nudc bién, va c6 trang thdi rdn chic, hinh 1: Rong sun Kappaphycus
Alvarezii.

I1.2 Cdu triic phén ti ciia carrageenan tit nguén rong sun

Thanh phan chinh clia rong sun 12 carrageenan, ham lugng carrageenan chi€m dén
40% cia t8ng s6 cdc thanh phin, trong dé loai carrageenan tan chi€m 33% va loai khong
tan chi€ém 7%. Carrageenan 12 mdt dang polisaccharide dugc cdu thanh bdi su lien k&t
cia cdc phan doan Kappa(x), Lambda(A), Iota(t), Mu(p) va Nu(v). Mdi phan doan 12 mot
mach polimer ngdn dudgc hinh thanh bdi sy lién két 14p lai ctia cdc don vi dimer ¢6 thanh
phin 12 sulfate ester clia galactose va 3-6 anhydrogalactose. Galactose c¢6 thé & dang D-
hoic L-, nhung dang D-galactose thudng chi€m da phin trong dimer, chiing lién k&t véi
nhau bdi lién két o-1,3 va B-1,4 trong mach polimer ¥,

Hinh 1 : Rong Kappaphycus Alvarezii hay Rong sun

31 |

R



Science & Technology Development Vol 2, No 9-1999

Carrageenan trich chiét dugdc tir rong sun la loai Kappa-carrrageenan vi da phin
c4c phin doan ciia mach polisacchride thudc dang kappa-.

0380 CH,OH CHp y

i OH\' OH

GalS

GalA

Hinh 2: CAu tric cia mdt don vi dimer trong phian doan Kappa-.

Phin doan Kappa-la mét polimer mach ngin dugc ciu tao xen ké gilta D-
galactose-4-sulfate(GalS) va 3,6-anhydro-D-galactose(GalA), trong mdi dimer chi chita
mdt nhém sulfate. Kappa-Carrageenan c6 cdu triic xodn kép béc IIL

Kappa-carrageenan tao gel vdi cdc ion K* hodc khi dudc 1am lanh & 4-10 °C, Gel
clia Kappa-carrageenan la loai gel don dé v, khong dan hdi (4 Gel carrageenan dugc
hinh thanh do 1am lanh vin giif nguyén c4u tric gel khi dudc ndng lén nhi€t d§ thudng va
c&u tric gel nay bi phd v3 khi dugc dun néng (khodng 70 °C). Ngoai ra carrageenan ¢6
tinh hdo nudc rat manh, tan trong nudc tao dung dich c6 do nhét cao. Carrageenan khong
tao ra ndng lugng dang k& cho cd thé vi khong thé bi thiy phan hoan toan thanh dudng
don, sinh ning lugng, nhung can thi€t cho cd thé vi giip cd thé bai ti€t dugc chat 6
nhidm, doc hai. Va mic d6 hdp thu carrageenan cia cd thé con phu thudc vao loai
carrageenan , i, A, 1, V @

I1.3 Cdc thanh phan dinh duéng ciia nguon rong sun

Tir loai rong sun thu hoach & bién, dugc phdl ning dat 4 4m khodng 20% dugc
rita bing nudc sinh hoat cho thit sach cdt va sdy khd & 40-45°C, dat trd lai dd am 19-20
%, thi dudc bado quin dé phén tich cdc thanh phin, k&t qué cho thay:

Rong sun c6 ham lugng protein tong dat khodng 3%(CK), c6 thé néi 1 thdp néu so
v6i cdc thanh phin khéc c6 trong rong cling nhu khi so véi cdc loai ddu, nhung vin cao
hon so véi c4c loai rau qué khéc. Trong thanh phén protein c6 chita 11 acid amin v6i ham
lugng kha cao, trong d6 c6 5 acid amin khong thay th&, do d6 c6 thé néi protein trong
rong sun cé gid tri dinh dudng cao.

STT Acid amin khéng | Ham lugng Acid amin thay Ham lugng
thay th& (%) th& (%)
1 Leucin 0,08 Alanin 0,14
2 Methionin 0,07 Glutamin 0,28
3 Phenylalanin 0,23 Glycin 0,13
4 Valin 0,07 Prolin 0,23
3 Tryptophan 0.082 Serin 0,11
6 Tyrosin 0,08

Bang 1: Ham lu’o'ng acid amin do dugc trong rong sun (da dugc xu 1y sach cat,
mudi bsm bén ngoai va c6 ham &m 12 20%)
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Rong sun ¢6 chita ham lugng tro rat ddng k€. Nhung khi dugc x& 1§ ch& bi€n thanh
thuc ph&m thi tf s8 ham lugng tro cdn lai so v8i lic chua xt 1y 12 6/10 hay dat khodng
16% CK, nhu vy chinh lugng khodng bim & 18p t&€ bao ngoai cing da bi gidm di rat
nhi€u. Nhung rong vin chita ham lugng khodng rit cao & bén trong t&€ bao, bao gdm céc
khodng vi lugng nhu Mo, Fe, Cu, Zn, Mg, Ca, Na, K, ciing bao gém nhiing khéng kim
loai nhur I, S, P cn thi€t cho co thé. Ngoai ra ciing ton tai c3 cdc kim loai ning nhu Hg,
As, Pb, Cd, Sb ¢ ham lugng khé cao trong rong nguyén liéu c¢6 ham lugng &m thdp,
khodng 20%, nhung déu & trong mic gidi han cho phép cda tiéu chudn vé sinh ddi véi
lwong thie thyc phAm duge ban hanh bdi BS Y & ngdy 4/4/1998 Khi da dugc ché bién
thanh thuc phdm thi ham &m cang ting cao (c6 thé d&€n 80-90%) thi ham lugng céc kim
loai ndng cang gidm thdp hon. Do d6 c6 thé néi 12 nguyén liéu rong 1a ngudn nguyén
liéu thyc phdm gidu khodng, khong giy ddc hai.

Cdc vitamine By, B, A, déu khong phdt hién dudc trong rong sun.

Nhu vdy viéc sit dung carrageenan hay st dung thic 4n tif rong sun s& dua vao cd
thé nhi€u acid amin can thiét, nhiéu loai khodng hitu ich, va polisacchride ¢6 1di cho su
bai ti€t cda cd thé. Do dé tir xua, nhiéu quéc gia trén thé gidi, di€n hinh 12 Nhat, Trung
Qudc, Pai Han da hinh thanh cdng nghé ché bi€n rong bién thanh thyc phim #n lién &
cdc quy mo vira va In, va thifc an tif rong bién trd nén quen thudc trong khfu phén hang
ngay cliia ngudi dan.

Ngudén rong sun hién cé ciia nudc ta c¢é thé trd thanh ngudn nguyén liéu thuc
phdm, ch& bién thitc in b8 dudng cho ngudi. Pdng thdi cling c6 thé 1a nguyén liéu cho
cong nghiép ché bi€n chdt keo tao sy déng tu, sy k&t dinh, tao tinh nhil twong, tinh dn
dinh cin thiét trong nhiéu nganh céng nghi&ép nht thic phim, dugc phim, m§ phim, dét
nhudm, pohmer phlm anh™, .

IIL. GIAI PHAP KY THU}T&T

Cho d&n nay, rong sun chi dugc niu thianh vai mén in, d€ cé thé ting thém lugng
Iod vao co thé, chua c6 quy md cong nghiép ché bi€n thyc phdm hgp khiu vi. Mit khic
. hién nay nudc ta dang ngoai nhdp carrageenan, lam phu gia ning cao chat lugng sidn
pham cho nhiéu nganh, dic biét 1a nganh céng nghiép thyc phdm. Vi viy viéc chon
gidng, nhan trdng va khai thdc ngudn rong sun & by bién Viét Nam 12 viéc 1am cin thi€t
nhim thuc hién cdc muc tiéu Kinh t€ k§ thuit nhu:

_ Tao diéu kién cho nganh nudi trong thiiy san & bd bién Viét Nam phat trién.

_Tao sian phdm mdi c6 tiém ning xui't khiu cao.

_ G6p phin Pa dang héa thuc phim tiéu ding trong nudc va nudc ngoai.

_ Tu sdn xud't dugc carrageenan trong nudc ma khdng phdi nhép.

Chung t6i da thi nghiém s& dung ngudn nguyén liéu rong sun ché bi&€n thyc phim
va ché tao carrageenan dat tiéu chudn yéu ciu cho mét s& nganh céng nghiép. Tém lugc
quy trinh th{ nghiém nhu sau:

Hinh 2: Quy trinh céng nghé trich chiét-tinh ch€ carrageenan va ch€ bién thyc
phdm tif nguyén liéu rong sun.
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IV. KET QUA VA BAN LUAN POI VOI QUY TRINH CONG NGHE DA AP

DUNG
So Thanh | Penvi | Nguyén liéu Thanh phdm
TT phin tinh rong sun Ty 1&€ Tang (T) hodic gidm (G)
cdc thanh phdn so véi nguyén
liéu, tinh trén 100g sin phim
%)
Carrageenan | Rong mudi
thanh phdm | dua (Thic
an)
1 Protein % 2.4 55 (G) 0
2 Pudng tong " 0,0 0 0
3 cellulose . 4,0 100 (G) 0
4 Am ¥ 19,6 33 (G) 800 (T)
5 Tro téng g 20.0 40 (G) 75 (G)
6 Carrageena i 40 83 (1) 60 (G)
7 n v 2,2 50 (G) 70 (G)
8 K 2,4 60 (G) 22 (G)
9 Na " 0,36 9(G) 50 (G)
10 Ca 5 0,04 0 60 (G)
11 Fe ppm 2.3 0 -
12 Cu % 2.6 0 0
13 S téng . 8,08 0 0
14 S04 ppm 23 50 (G) -
15 I % 6,87 60(G) o
16 Cl " 0,01 70(G) _
17 Hg : 0,02 83 (G) _
18 As 0,75 50 (G) o
19 Pb ! 1,31 _ s
20 Cd . 5,08 14(G) 75(G)
21 Sb -
Tdng kim loai . 40-50 50 (G) -
nang

thanh phim nhu sau:

Qua k&t qua nghién citu, ta thdy su chuyén héa cic thanh phin tit nguyén liéu sang

Quy trinh trich chiét tinh ché carrageenan cla chiing t6i c¢é thé thu nhin dugdc 25%

carrageenan so vdi tdng s8 33% cla carrageenan tan c6 trong rong sun, dat hiéu suit
25/33 = 75%. Thanh phim di dat yéu cdu vé chit lugng c6 dd tinh khi&t 85%, bdi vi ham
lugng tro van con rit cao khodng 13,6% cilia thanh phdm cé d6 4m 12%. Bén canh dé,
protein tuy ton tai trong nguyén liéu § mot ham lugng nhd, nhung ciing chuyén mét phéan
sang thanh phdm carrageenan vi n€u 4p dung phuong phap loai triét d€ protein thi hiéu
suit thu nhan carrageenan s& gidm thdp, d6 nhdt cda dung dich carrageenan cling gidm
theo, nhu thé s& kh6 sit dung trong nhiéu nganh coéng nghiép. P6 nhét cia dung dich
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carrageenan 1,5% do & 75°C c6 thé dat d&n 500cp (do theo phudng phdp Brookfield-
RVF), va vin c6 thé dat dugc cao hon thy theo nhiu y&u t§ nhu thdi vu, diéu kién trit
rong sau khi thu hoach, diéu kién x& Iy rong.... Theo sy so sinh k&t qué phén tich trén
nguyén liéu rong va trén thanh phdm carrageenan thi ham ludng céc kim loai nang doc
v6i cd thé ciing nhit tong kim loai ning gidm ddng k& sau khi qua qud trinh trich chigt
tinh ché carrageenan.Bdi vi nhitng kim loai ning ddc hai thi thudng khdng gilt chitc ning
sinh 1y nao trong t€ bao, chiing khéng c6 mit trong t&€ bao ma chi nhifm vao t& bao tir
mbi trudng ngoai. C6 thé néi riing cdc kim loai ning tif nudc bién nhiém vao t&€ bao rong
bi€n qua qué trinh trao d8i chit va tn tai phin 16n & 16p t&€ bao biéu b, do d6 viée xit 1y
khodng & giai doan diu 12 rdt quan trong vi giai doan nay c6 thé loai phin 1dn kim loai
ning di nhi€ém vao rong.

Nhitng kim loai k&t hgp v8i mach carrageenan nhu Na, K, Ca, Mg, Fe...thi khong
gidm hodc gidm ham lugng rdt thdp & trong thinh phdm vi mach polimer it bi phd v@ ,
ching chi bi gidm ham lugng do mach polimer bi cit nhd trong quéd trinh trich
carrageenan & nhiét do qud cao, khdng thé thu lai dugc § giai doan két tia bing cdn.
Trong trudng hop cla thyc phdm tir rong thi cdc khodng Na, K, Ca, Mg, Fe... chi gidm
biéu ki€n theo su trudng nd, hit 4m quéd cao clia rong sun, khi€n ham lugng chat kho
trong rong con rit thap gy ra sy gidm thip cia ham lugng khodng.

V.KET LUAN
Nghién citu st dung ngudn rong sun & bd bién Viét nam cia chiing t6i di gidi ddp
dugc nhitng van dé sau:
_ Quy trinh céng nghé trich chiét tinh ch& carrageenan ma ching t6i dé nghi c6 thé
dat dugc thanh phdm carrageenan c6 hiéu suit va dd nhdt cao.
_ Ngudn rong sun dugc trdng & bd bién Viét Nam hién nay c6 tiém ning 12 ngudn
thic phdm c6 gi4 tri sinh hoc cao.
_ Céc quy trinh ch& bi&n thuc phdm va ché€ tao carrageenan tit ngudn rong sun s&
g6p phén tich cuc phat trién nganh cong nghé thyc phim va xuit khdu hang héa ciia Viét
Nam.

PRODUCTION OF CARRAGEENAN PHYCOCOLLOID AND FOOD FROM THE
KAPPAPHYCUS ALVAREZII SEAWEEDS PLANTING IN
THE SEASHORE OF VIET NAM
Dong Thi Anh Dao

ABSTRACT : Beside the abundant resources of seaweeds as brown algar, red agarophyte
naturally grow at the Vietnamese seashores from North to South, the Kappaphycus Alvarezii of
Red seaweed is planted in a large amount in the Middle-southern seashores of Vietnamese. From
this planted seaweed source we can develop a new industry of carrageenan production,
manufacturing of the important additives for food, medicine, cosmetic, texture and other
industries. Besides that, the manufacture of food from this seaweed source can be opened widely
and developed highly. That can formed a lot of new foods for export, multiplicity of instant foods.
And also cause to Vietnamese people the hahit of having seaweed foods which are the fully-
nutrient mineral foods. Moreover, the development and production of industrial-usefull
bioproducts from seaweed source will enlarge the collection of seaweed species, planting, and
increase jobs to people living in the seaside areas.
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