CONG NGHE SINH HOC MOI TRUONG VA NONG NGHIEP
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TOM TAT

Buc xa gamma Co-60 da dwoc ching minh 13 mot phuong tién hiéu qua dé cat mach polysaccharide n6i chung
va alginate ndi riéng. Trong nghién ciu nay, alginate cd khdi lwong phan tir trung binh (Mw) trong khoang
11,1-566,2 kDa da duoc ché tao bang phuong phép chiéu xa truc tiép ba rong nau ¢ liéu chiéu xa 10 kGy két hgp
xu ly H,0, ¢ cac ndng do 1 - 4%. Ché pham alginate cit mach biic xa duoc sir dung dé khao sét hiéu ung tang
truong d6i voi rau xa lach (Lactuca sativa) trong trén hé thong thay canh héi lwu. Két qua cho thay, ché pham
alginate c6 Mw~14,4 kDa cho hiéu tmg tang truong tot nhat dbi vai cay rau xa lach ¢ ca ba giai doan khao sat
(7, 14 va 21 ngay sau trong). Cu thé, sinh khéi twoi cua rau xa lach trong c6 bd sung alginate c6 Mw~14,4 kDa
sau trong 7, 14 va 21 ngay dat twong Gng l1a 3,62; 11,58 va 50,73 g/cay. Tai thoi diém thu hoach (sau trong
21 ngay) sinh khdi tuoi ctia cdy rau xa lach & nghiém thirc bo sung oligoalginate Mw~14,4 kDa cao hon so véi
nghiém thac déi chung 1a 191,6%.

Tur khéa: Cat mach bic xa, oligoalginate, rau xa lach, rong nau, thily canh.

MO DAU

Alginate dwoc tach chiét tlr rong nau va mét sé loi tio bién da va dang dwoc (ng dung réng réi trong cac nganh
cbng nghiép thuc phdm, m§ phdm, dwoc phdm, céng nghé sinh hoc va néng nghiép. Cac nghién ciru trong
nhitng n&m gan day cho thay san pham tlr qua trinh c&t mach alginate c6 tiém nang (rng dung trong san xuét
néng nghiép néi chung va nganh tréng trot ndi riéng béi kha nang kich hoat hiéu (rng phytoalexin va ting cwéng
hoat dc}ng ctia mot sé loai enzyme nhu alcohol dehydrogenase, lactate dehydrogenase, 5'-phosphodiesterase va
chitinase & thwc vat (Akimoto et al, 1999; Salachna et al, 2018). Trong cac nghién ctru vé hoat tinh tang truo’ng (o]
thwe vat cho thay oligoalginate da thé hién hiéu qua tét 1&én chleu dai ré, hé sb nhan chdi ciing nhuw ty 1& séng cua
hoa ctic nudi cdy mod (Luan et al, 2003), tdng kha ndng ndy mam va phat trién ré& & lda (Xu et al., 2003), thuc day
sy sinh trwéng cla rau cai va rau xa lach trdng trén hé théng thay canh (Luan et al, 2012). Ollgoalglnate con
dwoc ghi nhan kha nang lam gia tdng ham lwong va san lweng dau & cay bac ha (El-Sawy et al., 2011). Hién
nay, oligoalginate dwoc ché tao bang phwong phap cat mach birc xa két hop xt ly héa hoc (hiéu trng ddng van)
cling da dwoc nghién cu (Luan et al., 2012). Tuy nhién, cac san phdm oligoalginate ché tao st dung alginate
sau khi tach chiét van tdn tai mot s6 han ché nhw gia thanh cao, st dung nhiéu loai héa chét cho cac céng doan
tach chiét va tinh ché alginate tir rong, hi¢u suét tach chiét thap... Nghién ctru nay dwoc tién hanh nham danh gia
kha nang tang cwdng tang trwong cta ché pham ollgoalglnate dwoc ché tao theo phwong phap chiéu xa tryc tlep
b& rong nau sau khi tach chlet fucoidan két hop xr ly véi H,0, trén rau xa lach thdy canh nhdm danh gia tiém
nang trng dung vao thuc té ctia ché phdm nay.

NGUYEN LIEU VA PHUONG PHAP
Vat ligu
B3 rong nau duoc st dung trong nhién ciru |a phu phdm tlr qua trinh tach chiét fucoidan. Gidng xa lach do Céng

ty Phii Nong cung cap. Hé théng thly canh héi lvu va dung dich thiy canh duoc cung cap bdi cong ty Sai Gon
Thuy canh. M6t s6 loai hoa chat khac nhw Na,COs, H20» do hdng Merck (Brc) cung cap.

Phwong phap nghién coru

Ché pham alginate cat mach birc xa: Alginate c6 khdi lwgng phan t& trung binh (Mw) ~34,7; 23,2; 14,4 va
11,1 kDa dwoc ché tao bang phwong phap chiéu xa trwe tiép ba rong nau két hop xt ly H.O, (Tran Blc Trong et
., 2019).

Khgo sat hiéu wng tang cwong tang truéng déi véi rau xa lach trén hethong thdy canh héi Iweu: Cay gibng
xa lach 15 ngay tudi dwoc trdng trong hé théng thly canh hdi lvu ddng thei bd sung alginate cé6 Mw twong rng
566,2; 34,7; 23,2; 14,4 va 11,1 kDa vao dung dich thdy canh; nghiém thirc déi chirng (BC): khéng bd sung ché
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pham Seaweed: bb sung ché pham Seaweed-Rong bién 95% dwoc thwong mai trén thj truong ang do cac
ché pham st dung 1a 75 ppm. Hiéu ung tang trwdng dwoc danh gid & cac giai doan 7, 14 va 21 ngay sau trdng
thong qua céc chi tiéu nhu: chiéu cao cay, chidu dai ré, sinh khéi twoi va sinh khéi kho va mc dé ting trudng so
véi dbi chirng (SVDC):

D6 taing SVDC (%) = (Grn-Gac) * 100/(Goc)

Trong d6: Gty |a gid tri cac 16 thi nghiém va Gpc la gia tri 16 d6i chirng.

KET QUA VA THAO LUAN

Két qua nghién ciru vé sy sinh trwdng cla rau xa lach sau 7 ngay trong trén hé théng thuy canh hdi luu c6 bb
sung alglnate chiéu xa dwoc trinh bay trong bang 1vacéc hinh 1va 2. Co the thay sau 7 ngay, cac chi tiéu chiéu
cao cay, chiéu dai ré va sinh khéi cla rau xa lach trong c6 bd sung che pham alginate chieu xa déu c6 sw khac
biét so v&i dbi chirng. Cu thé cac chi tiéu chiéu cao cay, chiéu dai ré, sinh khdi twoi va sinh khbi khé tang 1&n
twong &ng la 2,04 - 22,76%; 22,5 - 25,5%; 2,28 - 119% va 5,11 - 121,44%.

Bang 1. Sw sinh trwéng cua rau xa lach sau 7 ngaytrong trén hé théng
thay canh hdi Iwu c6 bd sung alginate chiéu xa

Mw. kDa Chiéu cao cay, cm Chiéu dai ré, cm Sinh khéi twoi, glicay Sinh khéi khd, g/cay
' (+SD) (#SD) (+SD) (+SD)

BC 8,83 +0,1 4,67b +0,36 1,653 +0,05 0,163d + 0,006
566,2 9,09bc +0,4 4,67b +0,34 1,691de +0,04 0,172d +0,01
34,7 9,01bc +0,02 4,43b +0,05 1,807d +0,07 0,172d + 0,005
23,2 9,81bc +0,11 4,46b +0,2 2,463C +0,02 0,235c +0,024
14,4 10,84 +0,33 5,86 +0,09 3,621 +0,02 0,362 +0,003
111 9,92b +0,38 5,72a +0,22 2,507C +0,04 0,232c +0,003
Seaweed 8,93hc +0,34 5,15ab +0,2 2,923b +0,02 0,298b +0,005

Trong cling mét cot cAc gia tri theo sau béi cac ki tw giéng nhau thi khdng khéc biét cé y nghia théng ké (p <0,05).

Trong do, nghiém thirc c6 bd sung ché phadm oligoalginate c6 Mw~14,4 kDa cho hiéu (rng tang trwdng tét nhét
véi chidu cao cay dat 10,84 cm, chiéu dai r& dat 5,86 cm, sinh khdi twvoi dat 3,62 g/cay va sinh khdi kho dat
0,36 g/cay. Bén canh do, sv sinh trwéng cla xa lach dugc xt ly voi ché phadm seaweed sau 7 ngay tréng ciing
khong c6 sy khac hiét vé& chi tiéu chiéu cao cay va chiéu dai ré so véi nghiém thirc dbi ching. Tuy nhién, ché
pham nay cho thay sy gia ting dang ké & chi tiéu sinh khéi, cu thé chi tiéu sinh khéi twoi va sinh khédi kho tang
Ian lwgt 1a 76,83 va 82,82% so voi déi chung Nhw vay, trong giai doan dau cla qua trinh sinh trwdng cac chi tiéu
vé& chiéu cao cay va chiéu dai ré & rau xa lach cé bd sung ché pham alginate chiéu xa vé&i rau xa lach déi chirng
chua c6 sy khac biét dang k&, ngoai trir nghiém thire c6 bd sung ché pham alginate chiéu xa cé Mw~11,1 - 23,2 kDa.
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Hinh 1. Ty 1§ tidng trwéng cla rau xa lach sau 7 ngay tréng trén hé théng thay canh héi lwu
c6 bé sung ché pham alginate chiéu xa so v&i doi chirng
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Hinh 2. Rau xa lach sau 7 ngay tréng trén hé thong thiy canh héi lwu cé bb sung alginate chiéu xa

Su sinh trwdng cda rau xa lach tréng trén hé thong thdy canh héi lwu dwoc tiép tuc theo déi sau 14 ngay trong.
Két qua tr bang 2 cho thay chi tiéu chidu cao cay & cac nghiém thirc cé bd sung ché phdm alginate chiéu xa c6
phan cao hon so v&i dbi chirng tuy nhién sw chénh l&ch nay Ia khdng cao va chi khodng 6,08% so véi dbi chirng
khéng bd sung alginate.

Bang 2. Sw sinh trwéng cha rau xa lach sau 14 ngay tréng trén hé théng thay canh héi lwu
c6 bé sung alginate chiéu xa

Mw. kDa Chiéu cao cay, cm Chiéu dai ré, cm Sinh khéi twoi, g/cay Sinh khéi khd, g/cay
' (£SD) (£SD) (xSD) (xSD)

BC 11,52 0,3 7,60 +0,31 6,779 +0,03 0,650 + 0,01
566,2 11,68 +0,46 8,09b +0,41 6,841d +0,06 0,686h +0,02
34,7 11,88 +0,24 7,71 +0,0,12 6,983 +0,04 0,703 + 0,01
23,2 12,20 +0,21 7,77 +0,32 7,121 +0,07 0,751 +0,03
144 12,22"+0,18 10,18 +0,13 11,584 +0,16 1,073 +0,08
11,1 11,88 +0,14 9,40 +0,3 9,599 + 0,05 0,094 +0,05
Seaweed 10,68 +0,14 8,47 +0,25 9,630 + 0,04 0,080 +0,01

Trong cting mét cdt cac gia tri theo sau béi céc ki tu giéng nhau thi khéng khéc biét ¢6 y nghia théng ké (p < 0,05).
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Hinh 3. Ty 1§ ting trwéng cha rau xa lach sau 14 ngay tréng trén hé théng thiy canh héi lvu
c6 bé sung ché pham alginate chiéu xa so v&i ddi chirng
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Twong tw nhw vay, dbi véi chi tiéu chidu dai ré cling khéng cé sw khac biét dang ké gitra cac nghiém thirc co bd
sung alginate chiéu xa so v&i nghiém thire dbi chirng, ngoai trir & nghiém thirc bd sung ché pham alginate chiéu
xa c6 Mw~11,1 va 14,4 kDa da thé& hién hoat tinh gia tang chiéu dai ré& 1a kha cao so v&i cac nghiém thirc con lai,
cu thé chiéu dai ré da ting Ién twong trng 1a 23,66 va 33,97% (hinh 3 va 4). Chi tiéu quan trong trong giai doan
nay la su gia ting sinh khéi, cu thé sinh khéi twoi & cac nghiém thirc dat dwoc 6,78 - 11,58 g/cay va sinh khéi
kho thu dwoc 0,65-1,07 glcay ting dang ké so véi trong giai doan dau. Tuy nhién ciing khong cé sw khac biét ré
rang gitka cac nghiém thirc ¢ bd sung alginate khong chiéu xa so véi nghiém thirc déi chirng. Trong khi d6, cac
nghiém thirc xt ly alginate chiéu xa hodc ché pham seaweed da thé hién sy khac biét ting vé sinh khéi twoi so
v&i cac 16 dbi chirng va alginate khéng chiéu xa, trong giai doan nay nghiém thirc bb sung alginate véi Mw~14,4
kDa dé thé hién hoat tinh gia tang cao nhét vé sinh khéi twoi 1an sinh khéi kho.
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bC 566,2 kDa 34,7 kDa 23,2 kDa 14,4 kDa 11,1 kDa Seaweed

Hinh 4. Rau xa lach sau 14 ngay tréng trén hé théng thiy canh hai lwu cé bd sung alginate chiéu xa

O giai doan sau 21 ngay tréng trén hé théng thily canh hoi lwu, két qua thu dugc trong bang 3 ciing cho thay sy
tang tredng nhanh chéng cla rau xa lach & ca cac chi tiéu ve chieu cao cay, chieu dai ré, cling nhw chi tiéu vé
sinh khoi.
Bang 3. Sw sinh trwéng cha rau xa lach sau 21 ngay tréng trén hé théng thay canh héi lwu
c6 bé sung alginate chiéu xa

Mw. kDa Chiéu cao cay, cm Chiéu dai ré, cm Sinh khéi twoi, g/cay Sinh khéi khd, g/cay
' (£SD) (£SD) (£SD) (xSD)

BC 19,20°+0,5 9,00° + 0,32 17,397° + 0,25 1,883° + 0,02
566,2 19,47°+ 0,77 9,40 + 0,67 17,940° + 0,23 1,887° + 0,02
34,7 19,80° + 0,4 9,23% + 0,35 20,633°+ 0,51 1,970° + 0,03
23,2 23,47% + 0,57 10,47" £ 0,36 21,667° + 0,61 2,133°+ 0,03
14,4 24,80°+ 1,5 13,07%+ 0,32 50,730% + 0,15 6,450° + 0,22
11,1 25,17° + 0,49 10,73°+ 0,19 32,140° £ 0,26 3,790 + 0,04

Seaweed 22,29 + 0,54 9,94" + 0,36 36,350° + 0,39 3,912° + 0,03

Ghi cha: Trong cling mét cét cac gia trj theo sau béi cac ki tw gidng nhau thi khdng khéc biét ¢6 y nghia théng ké (p <0,05).

Céc nghiém thire bd sung ché phdm alginate chiéu xa c6 Mw = 34,7 c6 chi tiéu vé& chidu cao cay, chidu dai ré,
sinh khéi twoi va sinh khéi khd hdu nhw khdng khac biét so véi nghiém thire dbi chirng. Déi véi cac nghiém thirc
bd sung alginate c6 Mw trong khoang 11,1 - 23,2 kDa thi cac chi tiéu v& chidu cao cay, chiéu dai r&, sinh khéi
twoi va sinh khéi kho ting 1an lwot 1a 22,22 va 31,08%; 16,3 va 19,26%:; 24,54 va 84,75% va 13,27 va 101,24%
twong trng so v&i déi chirng. Trong khi d6 & nghiém thirc bd sung alginate chiéu xa c6 Mw~14,4 kDa thi cay rau
xa lach tang trwdng cao hon rat nhidu so véi rau xa lach & nghiém thirc ddi chirng. Cu thé, chidu cao cay dat
dwoc la 24,8 cm (cao hon 29,17% SVDC), chiéu dai ré 13,07 cm (cao hon 45,19% SVBC), sinh khéi twoi l1a
50,73 g/cay (cao hon 191,61% SVDC) va sinh khéi kho 1a 6,45 g/cay (cao hon 242,48% SVDC). Nhw vay c6 thé
thdy sau 21 ngay trdng trén hé thdng thly canh hdi lwu, ché pham oligoalginate c6 Mw~14,4 kDa thé& hién kha
nédng thic day ting trwdng manh mé trén dbi twong rau xa lach, két qua nhan dwoc trong thi nghiém nay kha
twong ddng véi két qua clia cac cong trinh lién quan da cong b truwéc day khi bb sung oligoalginate gitp tang sw
téng trwdng cla bd ré cling nhw thuc day qua trinh quang hop, gia tang hap thu dinh dwéng trén cac déi twong
cay trong khéc (Tomoda et al., 1994; Luan et al., 2012).
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Hinh 5. Ty 1& tiang trwdng cha rau xa lach sau 21 ngay tréng trén hé théng thay canh héi lwu
c6 b sung ché pham alginate chiéu xa so v&i nghiém thire déi chieng

bC 566,2 kDa 34,7 kDa 23,2 kDa 14,4 kDa 11,1 kDa Seaweed

Hinh 6. Rau xa lach sau 21 ngay tréng trén hé théng thiy canh hai lwu cé bd sung alginate chiéu xa

Ngoai ra, khi theo d&i sw téng trwdng cla rau xa lach bd sung ché pham oligoalginate va rau xa lach bd sung ché
phdm cé hoat chét twong tw dwoc thuwong mai phd bién trén thj trudng (Seaweed) & cliing ndng dd, két qua ciing
cho thay rau xa lach tréng trén hé théng thiy canh hdi lvu bd sung oligoalginate c6 Mw~14,4 kDa cho két qua
téng trwdng cao hon so véi rau xa lach bd sung ché pham Seaweed (bang 3) khoang 31,5% & chi tiéu chiéu dai
ré; 39,5% & chi tiéu sinh khéi twoi va 64,9% & chi tiéu sinh khdi khé. Nhw vay, ¢ thé thay ché pham oligoalginate
ché tao dwoc bang phwong phap chiéu xa tryc tiép ba rong nau sau tach chiét fucoidan két hop xt ly véi Ho0,
r4t c6 tiém nang va trién vong ng dung trong san xuét rau an toan bang céng nghé thay canh.

KET LUAN

Oligoalginate dwoc ché tao bing phwong phap chiéu xa tryc tiép ba rong nau két _hop. x ly héa hoc gidp tan
dung hiéu qua ba thai rong nau sau khi tach chiét fuicodan 1& ché pham c6 nguén goc tw nhién. Ché pham
oligoalginate ché tao c6 Mw alginate ~14,4 kDa d& thé& hién hoat tinh téng trwdng cao ddi véi sw ting trwéng clia
rau xa lach tréng thly canh sau 21 ngay bd sung.
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THE GROWTH PROMOTION EFFECT OF OLIGOALGINATE PRODUCT PREPARED BY
DIRECTLY IRRADIATION OF THE BROWN SEAWEED DISCARD-WATSED ON LETTUCE
(Lactuca sativa) PLANTED HYDROPONIC CULTURED

Tran Duc Trong', Nguyen Xuan Tuan®, Nguyen Thi Ngoc Anh?, Tran Le Truc Ha® Le Quang Luan™*
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2 Nguyen Tat Thanh University

SUMMARY

Gamma Co-60 has been proved as an efficient tool for degradation of polysaccharide in generally and of alginate
in particularly. Alginate with a molecular weight (Mw) from 11.1 to 566.2 kDa has been successfully prepared
by directly irradiation of brown seaweed discard-waste at dose ranges of 10 kGy in combination with H,0,
treatment with concentrations of 1 - 4%. The degraded alginate products were used for investigation of its
growth promotion effect for lettuce (Lactuca sativa) in hydroponic culture. The results showed that the alginate
with an Mw of approximate 14.4 kDa had the highest positive effect on the growth of tested vegetable.
Specifically, the fresh biomass of tested lettuce supplemented alginate with Mw ~ 14.4 kDa after 7, 14 and 21
days of plantation was found about 3.62; 11.58 and 50.73 g/plant, respectively. After 21 days of plantation, the
fresh biomass of lettuce treated by oligoaliginate with Mw ~ 14.4 kDa was higher than that of the untreated
control about 191.6%.

Keywords: Brown seaweed, hydroponic, lettuce, oligoalginate, radiation degradation.
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