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TOM TAT

Rong mo (Sargassum sp.) 1a nguon nguyén liéu sir dung dé chiét xuat fucoidan, alginate
va polysaccharide. Ngoai thanh phan chinh alginate, rong mo con chira luong Ién cac nguyén
t6 da luong, trung va vi luong va cac chat kich thich sinh truong nhu gibberelin, cytokinin...
Do d6, rong mo ciing duge ding nhu 1 ngudn bd sung dudng chat cho cay trong. Nhim nang
gia tri sir dung cho rong mo, ndi dung nghién ctru cia bao céo 1a khao sat cac diéu kién téi wu
trong quy trinh chiét xuat cac dudng chét tir rong mo (Sargassum sp.) thir nghiém sir dung lam
phan bén 1a hiru co. Két qua nghién ciu thu dwoc quy trinh chiét xuat cac dudng chat da
lwong, trung va vi luong tir rong mo gdm 2 giai doan: giai doan 1 thuc hién ngam 24 gio trong
acid, sau dé dun s6i 1 gio, thu dung dich 1; giai doan 2 thuc hién dun s6i ba rong 1 gio Véi
Na,COs thu dugc dung dich 2, tron dung dich 1 va dung dich 2 ty I 1:1 @ thu dwoc dung dich
thanh pham va acid alginic. Két qua nghién ciru ciing thu dwoc dung dich acid thich hop dé
chiét xuét co ndng d6 phu hop trong khoang 0,2-0,5 mol/L va dung dich Na,CO, tuong ng
trong khoang 0,1-0,25mol/L; ty I¢ rong/dung mdi phu hop la 1:5. Ngoai acid HCI, c6 thé thay
thé bang acid CH;COOH va HsPO,. Ham luong céac chét trong dung dich thanh pham lan luot
la: nito 71,4 mg/100 mL; P,Os 11,23 mg/100 mL; K,0 1,21%; CaO 52,92 mg/100 mL; MgO
71,3 mg/100 mL; Fe 5,41 ppm; Zn 1,3 mg/100 mL; Mn 9,51 ppm.

Twr khéa: Alginate, phan bon 1a hitu co, rong mo (Sargassum sp.), HCI, Na,COa.

1. MO DPAU

Phan bon 14 1a hn hop gdm céc hop chat dinh dudng hoa tan trong nudc dugc phun 1én
14 dé cay hap thu. Trong thanh phan chét dinh dudng cua phan bén 14 ngoai cac nguyén té da
lwong nhu dam, 14n (phospho), Kali, con c6 cac nguyén té trung va vi luong nhu Ca, Mg, Fe,
Zn, Mn, Cu, B... cic nguyén té nay tuy c6 ham lugng it nhung lai giit vai trd rat quan trong
vi trong moi tnr(‘yng dat thuong thiéu hodc khong c6. Do d6, khi bo sung céc chat nay truc
tiép qua la s& giup dap tmg du nhu cau va can ddi dinh dudng cho cy, tao diéu kién cho cay
phat trién dy du trong ting giai doan sinh trudng. Phén bon 14 c6 tac dung dac biét trong
nhitng truong hop can bo sung khan Cap chat dinh dudng dam, lan, kali hay cac nguyén t6
trung, vi lugng [1-2]. Hlen nay, cac che phdm phan bén 14 rit phong phu va da dang, phan
bon 14 ¢6 thé duoc san Xuat tir cac ngudn nguyén li¢u khac nhau c6 ngudn gdc vo co hoic
hitu co. Trong thoi gian gan day, truéc nhu cau su dung san pham noéng nghiép sach co
nguon goc hitu co, cac san pham phan bon hitu co chiét xuat tir rong bién twoi di va dang
dugc thuong mai hoa rong rii, nhung da sb déu dugc phan phdi tir cac don vi nude ngoai,
chua ¢6 san pham nao duoc san xuét tryc tiép tir ngudn nguyén ligu trong nudc [3-4].
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Nghién ctru chiét xuét céc duéng chat ter rong mo (Sargassum sp.) dinh huéng ste dung...

Rong mo Sargassum (L6p Phaeophyceae) la nguon tai nguyén san c6 va ddi dao trong
dai duong v6i hon 400 loai da duoc mé ta [5]. O Viét Nam, trong gan 1000 loai rong bién thi
nganh rong nau (Phaeophyta) Chlem 143 loai trong d6 gidng Sargassum duoc phat hién 1a 22
loai & mién Bic va 13 loai & mién Nam [6]. San luong rong ndu ty nhién udce tinh hang nam
khoang 15000-35000 tan rong kho, chi yéu 1a ho rong mo (Sargassaceae) voi 2 chi
Sargassum va Turbinarria 1 ngudn nguyén liéu chii yéu dé chiét xuét fucoidan va alginate,
polysaccharide [6-13].

Thanh phan hoa hoc c6 trong vach té bao cila rong mo rat ¢é y nghia do chira lwong 16n
acid alginic. Acid alginic 1a mot loai polysaccharide, la loai nguyén liéu quan trong dung dé
san xuat keo alginate, dung trong nhiéu nganh cong nghiép nhu céng nghiép giay, son, cao
su, phim anh, my pham, cong nghiép thuc pham... Keo alginate con duoc tng dung san xuat
mdt s6 dung cu (bang gac, chan tay gia...) trong nganh y [6, 9, 11-13].

Ham lugng iod trong rong mo rét cao (0,25-0,35% khéi luong khd) nén rong mo duoc sir
dung nhu mot loai thao duoc chira bénh budu cd, ngoai ra, rong mo chira nhiéu vitamin, dam,
chit xo, cic _nguyén t6 da vi lugng nhu natri, kali, iod, magie, kém, dong. Rong mo duoc sir
dung 1a ngudn thuc pham quan trong & Nhat Ban va Trung Qudc. Bén canh d6, rong mo ciing
dugc ding lam nguon b sung dudng chat va sir dung trong néng nghiép do rong mo chira
dang ké luong chét kich thich sinh trudng nhu olioalginate, laminaran cting cac hop chat nhur
auxin, gibberelin, cytokinin [14-15]. Nam 1981, Sumera va Gloria dé chiét xuat va xac dinh
céc tinh chat ddc trung clia cac chat giong auxin tir loai Sargassum polycystum C. Ag. [16].
Nam 2000, Chung Thanh Tu, bang phuong phép sinh trac nghiém, da ching minh duoc su
hién dién cua cac hoat chat gidng auxin ¢ ndng d6 20-40 mg/L, lugng nho chét gidng
gibberellin va chat giéng cytokinin (ham lwong 0,01-0,1 mg/L) trong rong mo (Sargassum
polycystum C.Ag.) [17].

Gan day, trén thé gisi da c6 nhidu nghién ciru lién quan dén kha ning phat trién cua ciy khi
sir dung dich chiét tir rong mo 1am phan bén, nhung cac dich chiét rong mo thu dugc déu chiét
bang phuong phap dun noéng véi nudc, va tap trung vao thir nghiém kha néng phat trién cua cy
[18-22]. O Viét Nam, rong mo it dugC str dung lam thuc pham, rong mo chi1 yéu dugc sir dung
lam nguyén li¢u san xuét alginate [9-13], 1am thirc n cho gia suc va duoc xem la ngudn cung
cap khoang vi lugng quan trong (P, S, K, Cu, Fe, Mn, Co, Mo...), hoac sir dung lam phan bon
qua ré cho cac loai cay thude 1, khoai lang, hanh t0i, rau xanh, cac loai hoa.. . Bén nay van chua
¢6 cong trinh nao nghién ctru Vé san Xuét phan bon 14 tir rong mo duge cong bb.

Alginate trong rong mo ciing dong vai trd 1a mét trong nhiing chét kich thich sinh
truong. Tuy nhién, néu sir dung 1am phén bén 13, & ham luong cao alginate s& tao thanh mot
mang mong bao quanh 14, ngan can sy hap thu dinh dudng qua la. Vi vay, nham khai thac co
hiéu qua ngudn hitu co thién nhién phuc vu cho san XUAt ndng nghiép, gop phan xay dung
quy trinh san xuat cac ché pham dinh dudng hiru co dé tang chét lugng ndng san, ndi dung
clia bai bao 1a nghién ciru lya chon diéu kién thich hop cho quy trinh chiét xuét cac dudng
chat va tach alginate tir rong mo 1am co s& dé thir nghiém san xuét phan bon 14 hiru co tir
rong mo két hop tach thu alginate.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu
2.1.1. Nguyén liéu

Mau rong mo dugC thu nhéan tir Viing Tau vao thang 1/2018 va dugc xu 1y so bo bang cach
loai bo bun dat tap chat va bdm nho, phoi khd, 1a dang rong thanh pham c6 d6 am < 22%, ham
luong muoi < 0,8%.
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2.1.2. Héa chat

Hoa chét sir dung cho nghién ciru nay bao gom: acid hydrochloric (Trung Qudc, 36-38%),
natri carbonate (Trung Qudc, 97%), acid acetic (Trung Qudc, 99,5%), acid phosphoric
(Trung Qudc, 98%), acid sulfuric (Trung Qudc, 98%), acid nitric (Trung Quéc, 68%) va cac
hoa chat tinh khiét khac ding trong phan tich N, K, P, kim loai.

2.2. Phwong phap

2.2.1. Cdc khdo sat chinh
Dua vio céc tai liéu tham khao vé quy trinh chiét xuat alginate tir rong mo [9-13], tién hanh
thuc hién cac khao sat chinh nhu sau:

- Khao sat mot s6 thanh phﬁn hoa hoc da lugng, trung va vi lugng trong rong mo (ham luong
nito, kali, phospho, kim loai (Ca, Mg, Zn, Fe, Mn)).

- Khao st cac yéu té anh huong dén quy trinh chiét xuat cac dudng chét da luong, trung va vi
luong tir rong mo. Cac yéu to khao sat bao gdm: anh huong ciia méi truong (acid, baz) va
diéu kién chiét (ngam, dun); anh hudng ciia ndng do acid va baz; ty 1é nguyén liéu/dung moéi
va cua loai acid.

- Phan tich thanh phan dudng chét trong dich chiét va san phim thanh pham.

Trong nghién ctru nay, co s& két qua dua trén cac chi s6 vat 1y (d6 Brix, pH) va phan tich
ham lugng mdt so chat (nito, kali, phospho, ham Iugng céc kim loai (Ca, Mg, Zn, Fe, Mn) dé
chon ra cac diéu kién thich hgp cho quy trinh chiét xuat cac dudng chat tir rong mo.

2.2.2. Céc phwong phdp danh gid chdt heong thanh pham
Céc phuong phép danh gia chat lugng thanh pham theo Bang 1.

Bang 1. Cac phuong phap danh gia chat lugng thanh pham

STT Chi tiéu Phuong phap xac dinh

Phuong phap Kjeldahl (v6 co hoa bang hdn hop acid
salicylic va acid sulfuric) [23-24].

2 Ham lugng kali Phuong phap phat xa ngon lira [24-25]

1 Ham lugng nito

Phuong phap quang phd (xanh molipden - chat khir

3 Ham lugng phospho hydrazine) [24, 26, 27]

Ham luong kim loai (Ca, Phuong phap ICP — OES [24, 28]

Mg, Zn, Fe, Mn)
Do Brix Extech — M¥ (0-40% brix)
pH Sl Analytics — Buc

3. KET QUA VA THAO LUAN
3.1. Thanh phin hoa hoc trong miu rong mo nguyén liéu
Két qua phan tich thanh phan hoa hoc trong mau rong mo nguyén liéu cho thay, thanh
phan chu yéu trong mau rong nguyén liéu ngoai alginate con c¢6 cac thanh phan da lwong nhu

N, K, P, trung lugng (Ca, Mg), vi lugng (Fe, Mn, Zn, Cu), trong d6 ham lugng kali la cao
nhat (Bang 2).
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Bang 2. Thanh phan hoa hoc trong mau rong mo nguyén lidu

STT | Tenchiden | Ponvitinh | . tréfirg::;l nﬁéu o)

1 N g/100g 0,579+ 0,016

2 K,0 0/100g 8,54 + 0,44

3 P,0s mg/g 0,962 + 0,062

4 Ca0 mg/g 24,51+ 0,52

5 MgO mg/g 10,55+ 0,88

6 Fe mg/g 0,1995 + 0,0019

7 Mn mg/g 0,1374 £ 0,0034

8 Zn na/g 12,73+0,14

9 Cu ug/g 0,813 + 0,063

3.2. Két qua nghién ciru quy trinh chiét xuit cac dudng chit tir rong mo

3.2.1. Anh hwong ciia méi trwong va diéu kién chiét

Theo nghién ctru cua Tran Van An (1982), Nguyen Van Thanh va cong sy (2017), Lé
Duc Giang va Lé Thi Thay (2016) V& cac quy trinh chiét xuit alginate tir rong mo, thuc hién
chiét véi dung dich HC1 1M va Na,CO; 0,5M trong cac diéu kién khac nhau (ngam 24 gio,
dun s6i 1 gio), loc thu dung dich [9-11].

Két qua phén tich ham luong nito, phospho, kali va kim loai cua dung dich thanh pham
khi khao sat anh huong cua moi truong chiét va diéu kién chiét (Bang 3) cho thay ham lugng
nito thu duoc ¢ diéu kién dun trong ca 2 méi truong acid va baz gibng nhau vé mit y nghia
thong ké va cao hon so voi ngdm trong cung dung dich; ham lugng phospho thu duoc & thi
nghiém ngam trong acid va dun trong baz tuong tu nhau vé mit y nghia thong ké, va cao
nhét khi dun trong HCI, trong khi d6, ham lugng kali déu thip nhu nhau ¢ 2 thi nghiém thyc
hién trong méi truong baz, va cao nhit khi dun trong HCI. Twong tu cho ham lwong kim loai
Ca, Mg, Fe, Mn, Zn.

Bang 3. Két qua khao sat anh huéng cua moi trudng va didu kién chiét (chiét 1 1an)

1 2 3 4
Chi tiéu phan tich Ngam trong dung | Pun trong dung | Ngam trong dung Pun trong dung
dich HCI 1M | dich HCI 1M | dich Na,CO; 0,5M | dich Na,CO; 0,5M
Do Brix 8 12 10 11
pH 2 3 13 14
N (mg/100 mL) 14,0+ 1,1 31,5°+ 1,1 20,3°+ 1,1 31,4°+ 1,7
P,Os(Mmg/100 mL) | 6,385+ 0,024 | 7,085°+ 0,087 | 5,774°+ 0,064 6,381% + 0,048
K,0 (mg/100 mL) 687° + 14 918° + 29 597° + 25 599° + 14
CaO (mg/100 mL) 268,1%+ 6,1 303,8° + 8,4 10,82° + 0,60 13,58+ 0,52
Kim loai
(Mg, Fe, Mn, Zn) 61,34°+0,79 | 75,95°+0,71 30,27 + 0,44 31,929+ 0,15
(mg/100 mL)

D¢ thé hign su khdc biét cd y nghia thong ké & mire dg tin cdy 95%.
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Két qua so sanh hiéu suit chiét (Hinh 1) cho thdy hiéu suit chiét kali trung binh dat cao
nhét & tat ca cac khao sat, chiét trong diéu kién dun bang HCI cho hiéu suat cao nhat & tat ca
cac chi tiéu.

120% 4
BNgamHCl @PbunHCl ©Ngar Na,CO; ®&Dbun Na,CO3

100% 4

Hiéu suit (%)

80% -

60% -

40% 4

20% -

0% -

Kim loai

Hinh 1. Két qua hiéu suat chiét nito, phospho, kali va kim loai khi thay doi méi truong
va diéu kién chiét (chiét 1 lan)
Do ting méi trudng va diéu kién chiét c6 sy anh huong khac nhau khi xir Iy mau rong
mo va do hiéu suét chiét trung binh déu thiap hon 70%, ddng thoi pH dung dich (Bang 3)
khong phi hop 1am phan bon 14, nén tién hanh két hop ca 2 méi trudng acid (dung dich 1) va
baz (dung dich 2), diéu kién thyc nghiém nhu Hinh 2 (trén dung dich 1 va 2) nhdm thu duoc
alginate va dung dich thanh pham (dung dich 3) c6 pH phu hop, hiéu suat chiét cao hon.

Chiét lin 1 (acid)

l Dung dich 1

Chiét lin 2 (baz)

Thanh phiim
(Dung dich 3)

Hinh 2. Quy trinh chiét xuét cac dudng chat tir rong mo

Két qua phan tich ham lwong nito, phospho, kali va téng kim loai trong thanh phdm
(dung dich 3) khi tron dung dich 1 va 2 & ty l¢ 1:1 (Bang 4) cho thdy ham luong kali khong
khac nhau vé y nghia thdng ké trong ca 3 trudng hop, ham luong kali cao va hiéu suét chiét
hon 95%; ham luong cac dudng chat nito & thi nghiém ngadm — dun v6i HCI va ngdm — dun
v&i Na,CO; (Thi nghi€ém 7) cao hon so vai cac truong hop khac.

80
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Déi véi ham lugng P,0s, do ngudn nguyén lidu ban dau c6 ham lugng phospho thap
nén dung dich thanh pham c6 ham luong phospho thap nhat so véi cac chi tiéu khac. Két qua
phan tich cho thdy, ham lugng phospho & thi nghiém 5 thip hon so véi thi nghiém 6 va 7.
Ham luong CaO va kim loai ¢ thi nghiém 6 va 7 va thip hon so véi thi nghiém 5, diéu nay
phu hop Vi nghién ciru cua Tran Van An [9] 14 do diéu kién ¢ thi nghiém 7 thu duoc nhiéu
alginate nhat, khi tron dung dich 1 vao dung dich 2, myc dich diéu chinh pH thanh pham va
loai alginate dudi dang két tia acid alginic, acid alginic da hap phu cac ion kim loai (I, I11)
nguoc tro lai, 1am ham luong cac chat nay giam manh ¢ dung dich 3 va giam nhiéu & thi
nghiém 7.

Bang 4. Két qua khao sét anh huong ciia moi truong
va diéu kién chiét (chiét két hop) dung dich 3

5 6 7
L Dun trong dung dich | Ngam —Buntrong |Ngam — Pun trong dung
Chi tiéu phan tich HCI 1M (1) dung dich HCI 1M (1) | dich HCI 1M (1)
Pun trong Na,CO5 Pun trong Na,CO3 Ngam — Dun trong
0,5M (2) 0,5M (2) Na,C0;0,5M (2)
Do Brix 6 9 10
pH 5 6 6
N (mg/100 mL) 20,42° + 0,63 24,38" + 0,63 28,12°+ 0,63
P,05 (Mg/100 mL) 4,112%+ 0,055 4,676° + 0,083 4,552° + 0,048
K,0 (mg/100 mL) 5817+ 25 5867+ 14 5979+ 25
CaO (mg/100 mL) 28,5%+ 1,1 19,68 + 0,56 18,23°+ 0,72
Kim loai
(Mg, Fe, Mn, Zn) 40,8+ 2,7 36,64° + 0,18 31,15+ 1,0
(mg/100 mL)

a0.¢: thé hign sur khac biét ¢6 y nghia thong ké & mire dg tin cdy 95%.

Két qua so sanh hiéu suit chiét (Hinh 3a) cho thay cac dudng chét nito, phospho, kali,
kim loai thu duoc chu yéu & giai doan 1 khi chiét véi acid; & giai doan 2 (dun tiép véi baz)
chi thu thém N va K. Hiéu suat chiét thanh pham (dung dich 3) cho thay, do giai doan 2 khi
dun véi Na,COj; thanh té bao rong mo bi pha, alginate tao hé¢ keo Na — alginate, tron dung
dich 1 va 2, tao acid alginic dong ty, acid alginic nay hap phu manh Ca, Mg, Fe, Zn lam hiéu
sut chiét cac nguyén td nay giam so véi dung dich 1 (Hinh 3c).

Dua véo cac két qua thu duoc cho thay, quy trinh chiét két hop 2 diéu Kién méi truong
acid va baz 1a phii hop nhit, dung dich thu dwgc khi tron dung dich 1 va 2 ¢6 pH phu hop
lam phan bon 14, dong thoi tach dugc alginate dudi dang acid alginic, ddy 1a 1 trong nhitng
chat ¢6 ung dung rong rai trong cong nghiép, diéu nay tranh duoc sy lang phi, tan dung va
nang cao hiéu qua kinh té ctia rong mo. Két qua thi nghiém ciing cho thay, quy trinh chiét
theo thi nghiém 6 (Ngam — dun trong dung dich HCI (giai doan 1) va dun trong Na,CO; (giai
doan 2)) 1 lva chon thich hop nhat trong loat thi nghiém khao sat.
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Hinh 3. Két qua hiéu suat chiét khi thay d6i moi truong va diéu kién chiét (chiét 2 lan)

3.2.2. Anh huong cua nong dg acid va baz

Pé khao sat sy anh huong cua nong do cac dung dich chiét (acid, baz) dén quy trinh chiét
Xuét cac dudng chit da luong, trung va vi luong tir rong mo, tién hanh trinh ty nhu thi nghiém 6
(muc 3.2.1) nhung thay d6i ndng d6 HCI va Na,COs. Két qua phén tich dung dich 3 (thu dugc
khi tron dung dich 1 - chiét véi acid va dung dich 2 - chiét véi baz ¢ ty 16 1:1) thé hién ¢ Bang 5.

Bang 5. Két qua khao sat anh hudng cia ndng do acid va baz (chiét két hop)

Ndng do céc chét Nong do Cw dung dich HCI (chiét an 1) va nong do C dung dich Na,COs
trong thanh pham (chiét 1an 2)
(Dung dich 3) 02-01 | 05-025 1-05 2_1" 525"
Do Brix 6 7 10 13 20
pH 6 4 7 7 8

N (mg/100 mL) 11,67°+0,63 | 15,87°+0,63 | 29,87°+0,63 | 28,47°+0,63 | 18,78°+ 0,63

P,0s (Mg/100 mL) | 5,079%+ 0,064 |5,334°+0,021| 4,344°+ 0,021 | 2,378+ 0,021 |2,301°+ 0,052

K,O (mg/100 mL) 607% + 14 602° + 14 605% + 25 522" + 14 469° + 25
CaO (mg/100 mL) | 1652°+42 | 154,2°+55 18,6°+ 1,6 12,7%+ 1,5 10,8%+ 1,0
Kim loai

(Mg, Fe, Mn, Zn) | 46,74°+0,29 |40,65°+0,86 | 31,25°+0,11 | 28,97°+0,25 | 25,89°+0,35
(mg/100 mL)

ab.c.d e thé hign sy khdc biét c6 ¥ nghia théng ké ¢ mike dé tin cdy 95%; *Néng dé HCl — Nong dé Na,COj
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Két qua khao sat cho thay khi chiét mau rong mo ¢ cac nong d6 acid va baz khac nhau
thi hau hét ham luong cac chat thu dugc trong dich chiét thanh pham c6 su khac nhau vé y
nghia théng ké, riéng ham luong kali & cac truong hop nong dé HCI < 1M gan nhu nhau.
Mic du & truong hop HCI 2M (lan 1) va Na,CO; 1M (lan 2) thi dich chiét thanh pham dat
dugc d6 Brix va pH phu hop nhat. Tuy nhién, & truong hop nay hiéu suat chiét cac chat déu
khong dat muc cao nhat. O néng dd HC1 1M va Na,CO; 0,5M thi ham lugng nito dat cao
nhét, ham lugng phospho cao nhat khi ndng do HCI 1a 1M va Na,CO; 14 0,5M; trong khi do,
ham luong kim loai cao nhat khi HCI lodng (0,2M).

Két qua so sanh hiéu suat chiét (Hinh 4) cho thay dung dich acid c6 ndng d6 trong khoang
0,5-1M va dung dich Na,CO; c6 ndng do trong khoang 0,25-0,5M phu hop chiét N, P, K. Tuy
nhién, d6i voi kim loai, do khi tron dung dich 1 va 2 dé thu thanh pham (dung dich 3), luong
acid alginic két taa nhiéu, loc khé, déng thoi acid alginic két taa dang keo, hap phu kim loai,
dan dén ham lugng kim loai thdp & ndng do acid va baz cao, kim loai c6 néng do giam manh
khi ting ndng d6 dung dich ding chiét 1a CaO, vi Ca tao tua Ca — alginate. Do d6, dé thu dugc
thanh pham c6 ham luong cac chat véi hiéu suat chiét xap xi 60-80% ndng do acid HCI phu
hop trong khoang 0,2-0,5mol/L va néng do Na,CO; tuong ung 0,1-0,25 mol/L.
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202M-01ME05M-025M*1M-05M=2M-1M=-5M-25M

#100% -
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20% { &
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A e B e B e e AR e e
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N. P,Os K,0 Cao Kim loai
Hinh 4. Két qua hiéu suat chiét khi thay d6i ndng do acid va baz (chiét két hop)

3.2.3. Anh hurong cua ty |é nguyén liéu/dung méi

Dé khao sat anh huéng cua ty 16 nguyén liéu/dung mdi dén quy trinh chiét xuat cac
dudng chat da luong, trung va vi luong tir rong mo, tién hanh trinh ty nhu thi nghiém 6 (muc
3.2.1) nhung thay ddi ty 1é nguyén liéu/dung méi. Két qua phan tich dung dich 3 (thu dugc
khi tron dung dich 1 — chiét voi acid va dung dich 2 — chiét véi baz & ty 16 1:1) thé hién ¢
Bang 6 va Hinh 5. Két qua khao sat anh hudng cho thiy, ham lwong cac chét thu dwoc trong
dich chiét thanh pham déu c6 sy khic nhau vé y nghia théng ké. Di vai ty 1¢ 1:10, ham
lugng cac kim loai thu dugc cao hon so vai cac ty 1é khac nhung van con thap. O ty 1¢ 1:3,
mic di ham lugng cac chat thu duoc cao nhung hiéu suat chiét cac chit nay thap do thé tich
dich dung chiét khong du dé ngap hét mau rong mo. Bén canh d6, ¢ ty ¢ 1:5 thi ham lugng
nito, kali, phospho thu dugc gan nhu téi da (> 80%), dong thoi dich chiét thanh pham dat
dugc do Brix va pH phu hop nhét.
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Hinh 5. Két qua hiéu suat chiét khi thay d6i ty I& nguyén liéu/dung noi

Bdng 6. Két qua anh huong cua ty 1& nguyén liéu/dung moi

Chi tiéu phan tich Ty lé 1:10 Tyle1:5 Tyle1:3
Do Brix 12 22 16
pH 7 7 7
N (mg/100 mL) 29,98%+ 0,63 71,87° + 0,63 1359°+1,3
P,0s (Mg/100 mL) 4,459°+ 0,052 | 11,132°+0,055 | 13,793+ 0,052
K,0 (mg/100 mL) 578+ 14 1218° + 25 1401° + 50
CaO (mg/100 mL) 19,1%+ 1,1 29,19°+ 0,74 55,3+ 3,6
Kim 'Of‘r'ng\/’i%'o':rf{l_'\)"“* 20 | 347119 50,37°+ 1.9 94,454 2.9

0. thé hign sy khdc biét cd ¥ nghia thong ké ¢ mire d@g tin cdy 95%.

3.2.4. Anh huong cua logi acid

Két qua khao sat anh huong cua loai acid dén ham lwong chat trong thanh pham
(Bang 7, Hinh 6) cho thiy, dung dich 3 (thanh pham) thu duoc khi sir dung acid CH;COOH
(chiét 1an 1) c6 ham lugng nito cao nhét. Trong khi d6, HCI phtt hop chiét kali va H;PO, phu
hop chiét phospho va kim loai, do HsPO, tao phirc bén véi Fe (III), va tao su canh tranh
trong két tua voi Ca, Mg.

Bang 7. Két qua anh huong cua loai acid - dung dich 3

Dung dich acid

Chi tiéu phan tich
H,SO, 1M HCI 1M CH;COOHO9M | HNO3z;2M H;PO, 2M
Do Brix 8 10 11 8 10
pH 7 7 6 3 6
N (mg/100 mL) | 25,67*+ 0,63 | 29,87°+ 0,63 | 39,08°+ 0,63 | 14,12°+ 0,63 | 27,77°+ 0,63
P,05 (Mg/100 mL) | 4,557%+ 0,075|4,510° + 0,021 | 5,455"+ 0,043 |5,590°+ 0,052 | 2648°+ 71
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Dung dich acid
Chi tiéu phan tich
H,S0, 1M HCI1IM | CH;COOHO9M | HNO;2M | HsPO,2M
K,O (mg/100 mL) | 565%+ 25 602° + 14 469° + 25 392%+ 14 496° + 14

CaO (mg/100 mL) | 5,07°+0,19 | 17,06°+0,68 | 28,35°+0,97 | 28,7°+1,0 | 78,6°+5.6

Kim loai
(Mg, Fe, Mn, Zn) | 30,53%+ 0,36 | 31,27°+0,37 | 382°+1,9 | 40,1°+11 | 36,7°+1,8
(mg/100 mL)

a, b,cde.

: thé hién su khdc biét c6 y nghia théng ké & mire dé tin cdy 95%.
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Hinh 6. Két qua hiéu suat chiét khi khao sat anh huong cua loai acid (dung dich 3)

3.2.5. Nhdn xét chung

Két qua thuc nghiém thu dwoc quy trinh chiét dung dich chira cac dudng chat tir rong
mo ¢6 pH, ham lugng dudng chat phu hop 1am phéan bon 14 nhu sau:

Trinh ty thuc nghiém: ngadm 24 gio, dun s6i 1 gio trong dung dich acid thu dung dich 1.
Pun s6i ba trong Na,COj; (1 gio) thu dung dich 2. Tron dung dich 1 va dung dich 2 ty I¢ 1:1
dé thu duoc dung dich thanh pham va acid alginic.

Ty I¢ rong:dung méi thich hop 1a 1:5

Néng do acid HCI thich hop 1 0,5-1 mol/L va Na,CO; thich hop 1a 0,25-0,5 mol/L

C6 thé sir dung HsPO, hay CH;COOH thay thé HCI.

B rong sau chiét baz co thé sir dung chiét alginate.

3.3. Két qua phén tich thanh phan dudng chét trong dich chiét va danh gia chét lwgng
san pham

Thanh phim thu duoc & quy trinh chiét xuat t6i vu (nén CH;COOH) duoc siy phun
thanh dang bot (nhiét do 140 °C, ap suét 3 bar, luu luong 485 mL/gio. V6i 500 mL thanh
pham, sau khi say phun thu dugc 14,08 g bot thanh pham. San pham thu dwoc vé cam quan:
dung dich c6 mau nau va mui thom cua rong; bot c6 mau xam va c6 mui thom cua rong
(Hinh 7).
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Hinh 7. Bot rong va dich rong thanh pham

Phan tich cac chi tiéu N, P,0s, K,0, CaO, MgO, Fe, Zn, Mn trong dung dich thanh
pham (nén CH,COOH) va bot thanh pham (nén CH,COOH). Két qua phan tich va so sanh
thanh phan chat trong dung dich thanh pham, bot thanh pham vai bot phan bon TEKKA trén
thi truong (Theo cong bd trén bao bi) va dung dich phun (pha tir bot ty 18 10 g/16 lit theo
khuyén cao sir dung ciia nha san xuét) & Bang 8 cho thdy dung dich thanh phim c6 ham
lugng cac chat twong tu nhu dung dich sau pha cua Tekka nén c6 thé dung phun tryc tlep
Két qua phan tich ciing cho thiy, ham luong cac chat trong bot thanh pham con thap, can
nghién ciru phdi tron thém dudng chét vao bot thanh pham.

Bang 8. Két qua phan tich thanh phdm va so sanh vai san pham trén thi truong

Dung dich Dung dich pha tur o s 2 N LA 12
Stt | Chitiéu |  thanh pham bot phan bon (E;: té‘g“}éggm) roi‘-’tg’igingl’(‘l‘(a
(nén CH,COOH) Tekka 3 g
. 71,4+1,1 62,22 . 0
1 | Nito mg/100 mL mg/100 mL (1,295 + 0,021)% 1,0%
11,23 +£0,59 124,44 0 0
2 P,0s mg/100 mL mg/100 mL (0,00100 + 0,00016 )% 2,0%
3 | KO | (1,214+0,041)% 1,1% (12,14 = 0,29)% 18,0%
52,92 +0,75 49,78 . .
4 | ca0O mg/100 mL mg/100 mL (0,232 +0,013)% 0,8%
713+3,1 18,67 . .
5 | MgO mg/100 mL mg/100mL (0,149 + 0,016)% 0.3%
6 Fe (5,41 £ 0,62) ppm 186,70 ppm (27,68 = 0,30) ppm 3000 ppm
1,300 £+ 0,052
7 Zn Mg/100 mL 124,40 ppm (23,66 + 0,45) ppm 2000 ppm
8 Mn (9,51 £ 0,14) ppm 18,67 ppm (32,33 +£0,31) ppm 300 ppm
4. KET LUAN

Két qua nghién ciru 1a tlén dé cho dinh hudéng khai thac c6 hiéu qua nguon httu co thién
nhién phuc vu cho san xuat ndéng nghiép, gop phan xay dung quy trinh san XUt cac ché
pham dinh dudng hiru co nham ting chat lwong nong san. Bong thoi, nang cao gia tri su
dung cho rong mo, st dung dugc ca dung dich dudng chat va alginate. Két qua nghién ciu
dura ra dwoc quy trinh chiét xuit cac dudng chat da luong, trung va vi lwong tir rong mo gdbm 2
giai doan: giai doan 1 thuc hién ngam 24 gio, sau d6 dun s6i 1 gio véi acid, giai doan 2 thuc
hién dun s6i 1 gio voi Na,COs, tron dung dich 1 va dung dich 2 ty 1& 1:1 dé thu duoc dung
dich thanh phdm va acid alginic. Két qua nghién ctru ciing thu duoc dung dich acid phu hop
dé chiét xuat c6 ndng do thich hop trong khoang 0,2-0,5mol/L va dung dich Na,CO; tuong
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ung trong khoang 0,1-0,25 mol/L; ty I¢ rong/dung méi phu hop la 1:5. Ngoai acid HCI, c6
thé thay thé bang acid CH;COOH va H3;PO,. Két qua phén tich trén dung dich thanh pham
va bot thanh pham sau khi ddi sanh véi san pham thi truong cho thay dung dich thanh pham
c6 thé dung phun truc tiép. DSi v6i bot thanh pham ham lwong phospho, kim loai Fe, Zn, Mn
trong san pham con thap so vai bot phan bon thi trudng.
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ABSTRACT

EXTRACTION OF NUTRIENTS
FROM BROWN ALGAE (Sargassum SP.) USING AS ORGANIC FOLIAR FERTILIZER

Tran Nguyen An Sa*, Truong Bach Chien, Do Bich Thuy,

Phung Thi Huyen Tran, Le Thi Thanh Thuong, Nguyen Thi Thuy Tien
Ho Chi Minh City University of Food Industry

*Email: satha@cntp.edu.vn

Brown alga (Sargassum sp.) is a source of materials used to extract fucoidan, alginate,
and polysaccharide. In addition to alginate as the main ingredient, Sargassum sp. contains
large amounts of macronutrients, medium and micronutrients and growth promoters such as
oliocalginate, laminarin, auxin, gibberellin, and cytokinin. Brown alga is also used as a source
of plant nutrients. The research content of the study was investigation of optimum conditions
in the extraction of nutrients from brown alga (Sargassum sp.), using as organic foliar
fertilizer. Results of the study were obtained by extracting the macronutrients, medium and
micronutrients from the seaweed in two stages: in the first stage, the brown alga was
immersed in 24 hours with acid, then boiled for 1 hour, in the second stage, it was boiled for
1 hour with Na,COs, mixing solution 1 and 2 at ratio of 1:1 to obtain the final solution and
alginic acid. Results of the study also yielded appropriate acid solutions for the suitable
concentration of 0.2-0.5 mol/L and Na,CO; solution in the range of 0.1-0.25 mol/L; the
suitable ratio of algae to solvent of 1:5. Besides, CH;COOH and H3;PO, can be replaced by
hydrochloric acid. The content of substances in the finished product solution included 71.4
mg/100 mL nitrogen, P,Os 11.23 mg/100 mL, K,O 1.21%, CaO 52.92 mg/100 mL, MgO 71.3
mg/100 mL, Fe 5.41 ppm, Zn 1.3 mg/100 mL, Mn 9.51 ppm.

Keywords: Alginate, brown alga (Sargassum sp.), organic foliar fertilizer, HCI, Na,COs.
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