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CHE TAO CHAT TANG TRUGNG TAO OLIGOALGINATE
BANG PHUGNG PHAP CHIEU XA 1-Co-60

LE QUANG LUAN, NGUYEN HUYNH PHUONG UYEN
Trung t4m Hat nhan Tp H6 Chi Minh

NGUYEN THI KIM LINH
Trudng Pai hoc Nong 1am Tp Hé Chf Minh

Alginate co khdi lwgng phén tir (Mw) ban d4u khoang 903,8 kDa dugc chiéu xa truc tiép 6
dang bat trong khoang liéu xa 100-1.000 kGy d& cit mach va ché tao ché pham oligoalginate.
Két qua nhan dugc cho thdy, Mw cta alginate da bi giam di khi liéu chiéu xa gia tang. Céc
mau alginate sau khi chiéu xa dugc sit dung dé nghién citu higu ing tang truGng ddi vdi tao
Spirulina platensis. Tat c& cac mau alginate chiéu xa déu c6 higu dng tot ddi véi su sinh
triGng va phat trién cia tdo va mau oligoalginate c6 Mw~13,6 kDa d4 co tac dung ting trutng
sinh khoi tugi 6 mifc 74,9% va ham lugng chat khd & miic 7,9%. So vdi ddi chiing khdng xi
ly, su bd sung oligoalginate trong khoéng ndng dé 40-150 ppm déu gia ting c6 § nghia thong
ké sinh khdi twoi ciing nhu ham lwgng chat kho va ndng dé bo sung tdi vu da xac dinh dugc
la khoang 100 ppm. Ché& pham oligoalginate da cho thady day 1a mdt san phdm c6 tiém ning
va trién vong I6n cho san xuat sinh khdi tao.

Tir khda: alginate, chiéu xa, oligoalginate, Spirulina platensis, tia v.

Oligoalginate da dugc chung
minh la mét hoat chat ty nhién khong
chi cé tac dung tang truéng thuc vat
ma con co tac dung gia tang hoat
tinh khang bénh déi véi cay tréng
(Akimoto, et al., 1999). Chiéu xa la
mot phuong phap rat hiiu hiéu dé
ché tao ollgoalgmate tu alginate nho
c6 nhiéu uu diém, dé 1a qua trinh xU
ly & nhiét dé thudng, s&n phdm kiém

PRODUCTION OF ALGAE GROWTH PROMOTER
OLIGOALGINATE BY Y-CO-60 IRRADIATION METHOD

Summary

Alginate with molecular weight (Mw)~903.8 kDa has been directly

irradiated in powder state at dose range of 100-1,000 kGy for degradation and
preparation of Oligoalginate product. The results have shown that the Mw of
alginate has been decreased corresponding to the increasing of irradiation
dose. The degraded alginates have heen used to study its effectiveness on
the growth of algae namely Spirulina platensis. All of irradiated alginate
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samples have displayed an positive effect on the growth of the algae and the
oligoalginate with Mw~13.6 kDa has promoted the fresh biomass to 74.9%
and the dried matter content to 7.9% compared to those of the untreated
control. In a comparison to the control, the supplementation of oligoalginate
at the concentrations from 40 to 150 ppm has shown a significant increase
of fresh biomass and dried matter content, and the optimum concentration of
supplementation has been found to be about 100 ppm. The oligoalginate has
shown as a very potential and promising product for biomass production of
algae.

Keywords: Spirulina platensis, alginate, oligoalginate, irradiation, y-rays.
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soat rat hiiu hiéu, dé diéu chinh, san
phdm tao khéng cén tinh ché va cé
thé ap dung & quy mé Ién. Hang loat
cac nghién cuu truéc day da cho
thay, oligoalginate cé tac dung thic
ddy su sinh trudng va phat trién cla
thuc vat, cu thé la gia tdng su phat
trién ré cay lia mi, ca rét va sinh khoi
cu cai (Adachi, et al., 1989; Tomoda,
et al., 1994); thuc ddy tang trudng
than & cay lua, ngii céc, thudc 14, rau



cdi va xa lach (Luan, et al., 2012)... Trong nudi cay
mo thyc vat, oligoalginate cling c6 tac dung thuc
ddy su tang trudng chiéu cao cay, chiéu dai ré va
sinh khai tudi cac cay hoa cuc, sao tim va cat tudng
(Luan, et al., 2003). Ngoai ra, oligoalginate cling co
hiéu tng thuc ddy gia tdng sinh khéi d&i véi ndm
Penicillium chrysogenum (Ariyo, et al., 1997). Bén
canh dé, tdo Spirulina da dugc nghién clu va biét
dén véi nhiéu chiic nang, cong dung khac nhau va
trd thanh mot loai vi tAo quy gid, nhu dung lam thic
an cho ngudi va dong vat (Ahsan, et al., 2008), lam
thuc ph&m chiic nang (Nguyén Hiiu Thuéc, 1988)...
Ngoai ra, tdo Spirulina con dugc ting dung trong xU{
ly nudc thai (Chuntapa, et al., 2003; Olguin, et al.,
2003), xU ly kim loai nang nhu déng (Solisio, et al.,
2006), thdy ngan (Amber, et al., 2007) va cadimi
(Murugesan, et al, 2008). Bai viét nghién cuu
hiéu Ging clia ch& pham oligoalginate ché tao bang
phudng phap chi€u xa lén su tang trudng sinh khoi
clia tdo Spirulina platensis véi muc tiéu Gng dung
loai hoat chat tang trudng c6 nguén géc tu nhién
phuc vu cdng nghé nubi trong loai tdo vén giau tiém
nang nay.

Vat liéu va phurong phap nghién ciiu

Vat liéu

Alginate s dung do Hang Katokichi Chemical
(Nhat Ba&n) cung cap. Tao Spirulina platensis do Bo
moén Cong nghé sinh hoc (Trudng Pai hoc Nbéng
lam Tp H6 Chi Minh) cung cdp. Nguon xa s dung
ngudn gamma Co-60 tai Vién Nghién ctu hat nhan
ba Lat. Moi trudng nudi tdo sl dung moi trudng
Zarrouk (Pang Binh Kim va Bbang Hoang Phudc
Hién, 1998). May sac ky gel thdm qua (GPC: Gel
Permeation Chromatography) model CO-8020 va
cOt sti dung la cila Hang Tosho Co. Ltd. (Nhat Ban).
Chét chuén sl dung la polyethylene glycol (PEG)
va pullulan ctia Hang Wako Co. Ltd. (Nhat Ban).

Ché tao oligoalginate bang c6ng nghé btic xa

Alginate dang bot c6 Mw ban dau khoang 903,8
kDa dugc cho vao lo thiy tinh cé thé tich 50 ml, sau
do ti€n hanh chiéu xa & céac liéu xa 100, 200, 400,
600, 800 va 1.000 kGy vdi xuét liéu 3 kGy/gis dé
cat mach.

Xac dinh Mw

Mau oligoalginate sau khi chi€u xa dugc xac dinh
Mw trén may GPC st dung 3 c6t TSKgel PW,, (300
mmx7,8 mm) bao gém G6000PW,, , G3000PW, va
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G2500PW,, dugc két ndi véi cot bao vé TSK guard
column PW, (40 mmx6,0 mm). Dung dich alginate
dudc do véi ndng do 1% trong dung mdi NaNO, 0,1
Mol/l & nhiét do 40°C sl dung detector tan xa Rl-
8020 (Tosho Co. Ltd. Japan) va chat chuén la PEG
c6 Mw la 210%-6102 va pullulan c6 Mw la 5,9.10%-
7,9.105.

Xac dinh hiéu ung tang truéng cua oligoalginate
1én sy tang trudng tao

Cho 10 ml dich tdo vao chai thly tinh cé chua
500 ml mai trudng Zarrouk c6 va khéng cé bé sung
oligoalginate ché tao & cac liéu xa khac nhau. Mbi
nghiém thic gém 9 chai va dudc lac déu, sau do
nudi & nhiét dd 34-37°C suc khi lién tuc va chiéu
sang lién tuc vGi cudng do chi€u sang la 25.000-
30.000 lux. Tai céc thsi didm 0, 2, 4, 6 va 7 ngay
nudi cdy, 1dy 30 ml dich nudi cdy dé xac dinh céc
chi tiéu bao gdém sinh khai tuci va khé. Sé liéu sau
khi thu nhan dudc tién hanh xu ly thdng ké bang
phan mém MSTATC.
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Cat mach buc xa alginate va xac dinh Mw cua
oligoalginate

Nhiéu cong trinh nghién cuu truéc day da cho
thay, oligoalginate c6 tinh chét uu viét hon rat nhiéu
so vdi alginate. C6 nhiéu phuong phap dé cat mach
alginate trong qua trinh ché tao oligoalginate nhu
sl dung céac tac nhan sinh hoc, héa hoc va vat ly.
Trong nhiéu nghién cutu trudc day da cho thay, khi
chi€u xa dung dich alginate thi Mw suy giam réat
nhanh, qué trinh cat mach ty 1& nghich véi néng dd
alginate trong dung dich va ty 1& thuan vdi liéu xa
(Luan, et al., 2003). Trong nghién cutu nay, alginate
dugc chi€u xa truc ti€p 6 dang bot ma khong can
pha lodng trong nudc, day chinh la uu diém réat rd
clia phuong phap chiéu xa so véi nhiing phuong
phap khac nhdm tao ra san pham c6 do tinh khiét
cao va tién Igi trong qua trinh s dung. K&t qua
nhan dugc tu hinh 1 cho thdy, Mw cua alginate sau
khi chi€u xa bi giam dan theo sy gia tang cla liéu
xa va téc do suy gidm kha nhanh trong khoang liéu
100-400 kGy, cu thé la t& Mw ban dau la ~903,8
kDa da suy giam con 32,3 kDa § liéu xa 400 kGy.
Khi tiép tuc chi€u xa & liéu cao hon thi sy suy giam
Mw cham dan va dat gia tri ~13,6 kDa tai liéu chiéu
xa 1.000 kGy.
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Hinh 1: sy suy giam Mw cla alginate theo liéu xa

Anh hwong cia Mw oligoalginate Ién s tang
truong cia tao Spirulina

Oligoalginate da dugc chung minh la mét loai
hoat chat ty nhién c6 hiéu ting tang truéng tot déi vai
nhiéu loai thuc vat va nadm Penicillium chrysogenum.
Tuy nhién, mic dé cla hiéu ing ma hoat chat nay
tao nén déi véi cay trong da dugc chiing minh la
phu thudc rat I6n vao khéi lugng phan ti clia ching
(Adachi, et al., 1989; Ariyo, et al., 1997; lwasaki
and Matsubara, 2000; Luén, et al., 2003; Tomoda,
et al., 1994). Thi nghiém dudc ti€n hanh nham khao
sat anh hudng cla cac ché& pham oligoalginate ché
tao bang ky thuat buic xa c6 Mw trong khoang 13,6-
903,8 kDa vdi muc tiéu xac dinh Mw phu hgp cla
oligoalginate cho sy gia tang sinh khai tdo. K&t qua
nhan dugc ti hinh 2 cho thay, trong 2 ngay dau tao
phét trién khong dang ké c6 thé la do tdo phai cé
thdi gian thich nghi v6i méi trudng. TU ngay thu 4 tré
di, tAo bat dau tang trudng nhanh hon (xem hinh 3)
va su khac biét vé sinh khai tugi va kho cua tao gitia
cac 16 thi nghiém déu cé y nghia thong ké so vGi
16 d6i chiing khéng bé sung oligoalginate va 16 b6
sung alginate khéng cat mach buc xa. Diéu dang
cha y & day la, sinh khai tdo thu nhan dugc tang dan
theo chiéu gidm khoi lugng cla oligoalginate va dat
cao nhat la & 16 b6 sung oligoalginate c6 Mw~13,6
kDa ché tao dugc G lieu xa 1.000 kGy.
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Hinh 2: su gia tang sinh khéi tuoi (a) va khé (b) clia tdo Spirulina
theo thdi gian khi b6 sung oligoalginate c6 Mw khac nhau
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Tao sau 7 ngay nudi cay

Téo sau 4 ngay nudi cdy

Hinh 3: tdo nuéi cdy trén méi trudng bé sung oligoalginate
ché tao bang ky thuat biic xa c6 Mw khac nhau

K&t qua nhan dugc 6 bang 1 sau 7 ngay nudi
cdy cho thay, khi b& sung oligoalginate da cé tac
dung gia tang sinh khéi tuci clia tdo tu 22,4 dén
74,9%, trong khi dé sinh khoi khoé c6 mic do gia
tédng cao hon (i 18,8 dén 88,7%); diéu dé cho thay,
oligoalginate khong chi cé tadc dung gia tdng sinh
khoi ma con gia tang ca ham lugng chat khé. Nhiéu
nghién cuu truéc day ciing cho thdy, khi bé sung
oligoalginate da cé tac dung thiuc ddy qua trinh
quang hgp, gia tang hadp thu dinh dudng va tang
cudng hoat tinh cGia nhiéu emzyme trong té€ bao
(Akimoto, et al., 1999; Tomoda, et al., 1994). Ché
pham oligoalginate c6 Mw~13,6 kDa da thé hién
hoat tinh cao nhat 1én sy gia tang sinh khéi tugi
(79,4%), sinh khai kho (88,7%) va ham lugng chat
khé (2,53%) so véi doi chiing va alginate khéng
cat mach. K&t qua nay ciing kha phu hgp vdi cac
két qua nghién clu trudc day clia chung toi trén
déi tugng thuc vat véi Mw t6i uu 1a khoang 14 kDa
(Luan, et al., 2003 and 2012).

Béang 1: sinh khéi va ham lugng chét khé cda tdo Spirulina
sau 7 ngay nudi cdy cé bé sung oligoalginate ché tao
béng ky thuat biic xa c6 Mw khac nhau

Mw, Sinh kh6i tuoi Sinh kh6i kho Ham luong
kBPa g0 ml | % SVBC | mg/10 mi| % svbc | chétkho, %
PC | 16,85" | 100,0 | 538 | 100,0 31,910
903,8 | 19,519 | 1158 | 5759 | 1069 29,49°
112,6 | 20,63 1224 | 639 | 1188 30,95
532 | 220270 | 1322 | 7,30° | 1357 32,79%
32,3 | 24,38 | 1447 | 8299 | 1541 34,01
210 | 26,18 | 1554 | 884 | 164,3 33,78
15,8 | 28270 | 167,8 | 935 | 1792 34,09°
13,6 | 29,472 | 1749 | 10,15° | 1887 34,447
cvV% | 1,06 2,21 2,39

DC: khéng b6 sung oligoalginate, CV: hé sé bién thién,
céc ky tu khdc nhau trong cung mét cét biéu thi su khac biét

¢6 y nghia vé mat théng ké vdi p<0,01



Anh huéng clia néng dé oligoalginate (Mw~13,6
kDa) Ién su sinh truéng cua tao Spirulina
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Hinh 4: su gia tang sinh khéi tuoi (a) va khé (b)
clia tdo Spirulina theo thdi gian khi bé sung oligoalginate
(Mw~13,6 kDa) & cédc néng dé khac nhau

Thi nghiém tién hanh véi muc dich khao sat
néng do s dung t6i uu cia ché pham oligoalginate
c6 Mw phu hgp nham ung dung moét cach hiéu
quéa hon niia ch& phdm nay trong nudi tréng tao
Spirulina. K&t qua nhan dudc ti hinh 4 va bang 2
cho thdy, su bé sung oligoalginate véi néng do tu
40 dén120 ppm déu thé hién hiéu Gng gia tdng su
sinh trudng va phat trién cta tao rat rd rét ti ngay
nudi cdy thi 4 trd di va rd nhat la & giai doan thu
hoach sau 7 ngay nudi cdy. Néng do b8 sung cla
ché& pham oligoalginate 8 mtc 100 ppm da xac dinh
dudc la nbng dod hiéu qua nhat déi véi su gia tang
sinh khéi tdo Spirulina (xem hinh 5) va tai néng do
bé sung nay, sinh khéi tudi va sinh khéi khd da tang
so véi déi chiing tuong Ging la 67,7 va 81,9%.

Bang 2: su gia tang sinh khéi tao Spirulina theo néng dé
bé sung oligoalginate (Mw~13,6 kDa) sau 7 ngay nubi c8y

Néng do Sinh khéi tuoi Sinh khéi kho | Ham Iugng
oligoalginate, | g/1omi [ % SVBC | mg/1omi| % Svec | chétkho, %
ppm
0 14,68 | 1000 | 513' | 1000 | 34,95°
20 1657 | 1129 | 6,07° | 1183 | 3666
40 18,58° | 1266 | 7,41° | 1444 | 3988
60 20320 | 1384 | 777 | 1515 | 3822
80 2357° | 1606 | 867° | 1690 | 36,80%
100 2462 | 167,7 | 93% | 1819 | 37,90%
120 2288° | 1559 | 825° | 1608 | 36,06
oV % 0,62 202 2,09

Hinh 5: méat dé tao Spirulina sau
7 ngay nuéi cdy trén méi truong
Zarrouk khéng bé sung (PC) va c6
bo sung oligoalginate (M, ~ 13,6
kDa) & néng dé 100 ppm
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Da ché tao dugc oligoalginate c6 Mw khac nhau
béng phudng phap chiéu xa tryc ti€p bét alginate.
Céac ché& pham oligoalginate ché tao bang phuong
phéap chiéu xa da c6 tac dung thic ddy manh qua
trinh sinh trudng va phat trién cling nhu gia tang
ham lugng chat khoé cla tdo Spirulina platensis.
Oligoalginate v6i Mw~13,6 kDa va néng do st dung
100 ppm da dugc xac dinh la t6i uu va hiéu qua
nhat trong nudi trong va san xuat sinh khoi tdo néu
trén. Ché& ph&m oligoalginate c6 nguén géc tu nhién
an toan va hiéu quéa cao ché tao bang céng nghé
blic xa htda hen 1a mét s&n phdm tng dung tiém
nang trong cdng nghé nudi tréng tdo va san xuét
sinh khoi Spirulina platensis, dac biét 1a cho muc
dich 1am thuc phdm =
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