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Tom tit: Nucc thai kiem (sau khi 1di sir dung nhiéu lan) thu dwoc tir ddy chuyén san xudt agar ciia Cong
1y C6 phén Viét X6 - Hdi Phong. Sau do dwoc tién hanh xi [y bing axit HsPO,dé dwa vé pH thich hop sir dung
lam phdn bon. Loai phdn bon nay dwoc xdc dinh thanh phdn va ham leong céc chdt da lwong thich hop lam
phdn bon dang dich. Pdc biét phdn bon nay duoc bon thyc nghiém trén hai déi tuong cdi xanh va hat madm cho
thdy sw sinh truong tot hon cac phdn bon vo co khdc. Va nghién cieu nay da ¢é dinh dwoc phdn bon dang dich
16 tai ldu trong moi truomg tw nhién d@é thuc vat hdp thu dén cdc chdt dinh dudng tir phdn. Pdy la nghién ciru
quan trong da gop phc\fn san xudt phdn bén dang dich than thién voi moi truomg cdi tao nang xudt sinh hoc cho

cdy trong mang lai niém tin cho nguoi néng dan.

Tw khoa: Agar, nudc thai kiém, phdn bén, axit amin

1. M¢& dau

Nhu ching ta di biét Agar la polysaccharide
g dung phd bién trong cong nghiép thuc pham,
chung duoc st dung truc tiép lam cac san phe”im
banh ke¢o hodc lam phu gia cho cac san pham db
ubng. Trudc nhu cau su dung agar ngay mot gia
tang, cac nha may san xuat agar tai Vi€t Nam da
nang cip quy trinh san xuét dé c6 cong suét san xuat
16n. Theo bao cio clia nha may Duy Mai cong suit
san xudt agar 1én dén 360 tAn/nam (2014). San luong
agar san xuat ting, kéo theo qua trinh xur ly nudc
thai kiém ctia quy trinh san xudt s tré nén phurc tap.
Dé giai quyét van dé nay nhom nhién ciru dé dua ra
giai phap hiéu qua giam chi phi xur ly nudc thai kiém
thanh phan bon dang long phuc vu nhu ciu phat
trién néng nghiép cia Viét Nam. Nhu vy c6 thé
thay loi ich mg dung nudc thai kiém trong ndng
nghiép 1a rat lon.

Di ¢ cac nghién ctru chi ra phan bon san xuat
tir rong bién la rat t6t cho sw phat trién thuc vat.
Theo Bokil va Mectha cung cong su [6,12] phan bon
san xuat tir dich chiét rong bién c6 y nghia quan
trong cho mot vai loai cay tréng boi vidich chiét
chira hocmon kich thich su tang truong (IAA and
IBA), cytokinins, cac nguyén to vi luong (Fe, Cu,
Zn, Co, Mo, Mn, Ni), cac vitamin va cac amino acid.
Vi vy, dich chiét nay khi ung dung cho xu 1y hat
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gidng hodc khi bosung cho dét sé kich thich su ting
truong cia manh mé cho cy trong [5]. Nam 1969
Booth va cong su [7] da chi ra phan bon rong bién
khéng chi chita ham luong Nito, Phétpho va Kali ma
con boi vi sy ¢6 mat cua cac nguyén 6 vi luong va
cac chét chuyén hoa khac. Dich chiét cua rong nau
Sargassum wightii khi img dung dé phun la trén cay
Zizyphusmauritiana (ciy tao ta) di cho thiy san
luong va chat luong qua ting 1én [15]. Phan bon
rong bién di tim thay t6t hon phan bon hoa hoc boi
vi mirc do cao cua chat hiru co giup do duy tri d6 4m
va cac khoang trong dt trong & muc cao hon co gia
tri cho r& [18]. Dich chiét rong bién hién nay co thé
duoc dung dudi tén thuong mai nhu Maxicrop (Sea
born), Algifert (marinure), Goemar GA 14, Kelpak
66, Scaspray, Seasol. SM3, Cytex va Seacrop 16.
Gan day cac nha nghlen clru da chimgminh rang cac
loai phan bon rong bién t5t hon cac loai phan bon
khac va rat kinh té [11]. Trong nghién ciru nay
chung t6i thay ring nudc thai kiém trong san xuat
agar ¢6 chia diy du cac nguyén t6 da luong va vi
luong va dac biét trong nudc thai nay c6 chira ham
lwong amino acid cao rat thich hop cho phat trién
cua thuc vat. Vi Véy nhém nghién ciru tién hanh xu
ly nudc thai kiém dé tao ra san pham phan bon dé
gia tang gia tri san pham trong san xuat agar va dong
thoi tién t6i xay dung nhamay san xuat agar khong
6 chét thai doc hai thai ra méi truong.



2. Vit liéu va phwong phap nghién ctiru
2.1. Vit li¢u

Nudc thai kiém (sau khi tai su dung nhiéu 14n)
thu duoc tir diy chuyén san xuat agar cia Cong ty
C6 phan Vit X6 — Hai Phong. Sau d6 duoc tién
hanh xir Iy bang axit H;PO4 dé dwa vé pH thich hop
st dung lam phan bon.

2.2. Phwong phdp nghién ciru

2.2.1. Phwong phdp thir nghiém phdn bon trén doi
twong cdy trong

Anh hong ciia axit amindén sinh truong cia
thuc vat. Cac thi nghiém duoc thuc hién véi trén di
tuong hat mam. B6 tri thi nghiém dugc thuc hién
thco mé hinh phong thi nghiém va mdi thi nghiém
thuc nghiém ba 14n.

Tién hanh: 100 hat dau xanh dwoc ngdm &
nhi¢t d6 phong trong 24h. Sau d6 dem u 36h tranh
anh sang truc tiép, tiép theo gleo hat trén dia petri va
theo gioi trong 6 ngay, mdi ngay bd sung dinh
dudng la dich phan bon co néng do 1%v. Trong
nghién ciru nay hai loai phan béon dugc su dung la
dich phan rong cau va phan NPK khong chua axit
amin dé danh gia cht luong cua hai loai phan.

Anh hwong b6 sung EDTA cho phdn bon dén
sinh truong thuc vdt. Cac thi nghiém duoc thuc hién
Vi trén doi twong cai xanh. B6 tri thi nghiém duoc
thuc hién theo mé hinh phong thi nghiém va mi thi
nghiém thuc nghiém ba lan

Tién hanh: 100 hat cdy cai xanh kich thudc
giéng nhau duoc ngdm vao nudc 24 gio, sau do dem
u trong 36h lam cho hat ndy mdm. Mang cac hat
man bo tri vao cac 16 thi nghiémva tiép tuc trong
trong 15 ngay. Trong qua trinh nay cay cai con sé
duoc bon phan c¢6 xu ly EDTA va phan khong xu ly,
nbéng do phan 1a 1% va mdi lan bén cach nhau 5
ngay. Cac thong so sinh truong bao gdm trong lugng
kho, chiéu dai la va chiéu rong la duoc do dé danh
gia chat luong cua hai loai phan.

2.2.2. Phuong phap phdn tich
Cac phuong phap phan tich trong nghién ctru

nay dwuoc thuc hién thco tham khao cua tai li¢u
AOAC (2007)

Xdc dinh do d:m theo phwong phdp sdy dén
trong lwong khong doi

Xac dinh tro dung dich duoc cho vao coc say
khé Tro hda trong 160 nung di dat nhi¢t do ti€u
chuén. Tro duoc tinh toan dua vao khéi luong sot lai
trong qua trinh tro hoa.

Xdc dinh ham lwong nito va proteintheo
phuong phdap Kjeldahl

Xac dinh ham leong lipid bang mdy soxhlet

Xdc dinh Phospho tong sé

Nguyén tac: Amoni molybdat va kali tartrate
trong moi truong axit + dung dich phét pho s& tao
thanh phuc tap antimon-phospho-molybdate sau do
hén hop nay bi khir boi axit ascorbic chuyén thanh
mau xanh, phd mau 1a ty 18 thuan v6i ndng do phdt
pho. Hon hop dung dich phan ang phot pho s& do
mau tai budc song 580 nm.

Xdc dinh cdc nguyén 16 kim loaiKali, natri,
magnessium, sit theo phuong phat xa nguyén tir
AAS (Atomic Absorption Spectrophotometric).
Thiét bi do may quang phé hap thu nguyén tir - AAS
cung cac bo phan di kem: Thermo Elemental —
Model Solaar M6 Dual Zeeman Atomic Absorption.

Nguyén tic: Cac nguyén t6 kim loai
duoc tro hoa & 800°C rdi nguyén tir héa 1200 °C, khi
do cac nguyén t6 sé phat xa va may AAS s& xac dinh
duoc nguyén t6 va ham luong cac nguyén t.

Xdc dinh ham luong cdc axit amin bang
phuong phap sic ky long hiéu ning cao. Mau dung
dich phan duoc pha lodng va chudn cua 20 axit
amindugc phan tich bang thiét bi HPLC ICS 3000
Dionex, Cot-C18 (5.0mm, 4.6150 mm) nhiét do chay
35°C. Dung mdi chay methanol: 0.6% acetic acid
(60:40 v/v %) toc d6 dong 1.0 ml/min. Detector UV-
Vis do ¢ budc song 265 nm

2.2.3. Phuong phdp thong ké so liéu

Str dung phan mén excel cua Microsoft office
2010 théng ké.
3. Két qua

3.1. Thanh phin héa hoc cia phan bon tir nwéc
thii kiém trong sin xudt agar

Nuqc thai kiém sau khi thu nhan tu nhg‘t may
s€ duoc ticn hanh st ly roi phan tich thanh phan hoa
hoc cua nude thai. Két qua dwoc thé hién bang 1

Bang 1: Tinh chit héa Iy ciia phan bén 14 tir nwée thai kiém trong san xuit agar.

STT Chi tiéu phéan tich Pon vi do Gia tri do
Théng s chung

1 Mau sic nau

2 pH 6,2
Théng sd héoa hoc

1 D6 4m % 96,4

2 Lipid % 0,06

3 Tro % 2,58

4 Carbohydrat % 0,657
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5 Mn mg/ml
6 Cu mg/ml
7 Mg mg/ml
8 Fe mg/ml
9 Zn mg/ml
10 Na mg/ml
11 Ca mg/ml
12 K mg/ml 1,82
13 P mg/ml 1,25

Két qua bang 1 cho thay phan bén tir nudc
thai kiém chira ddy du cac nguyén t6 da luong va vi
luong can thiét cho sy phat trién cua thuc vét. Diéu
nay chi ra phan bon tir nudc thai kiém thich hop lam
phan bén 14 sinh hoc cho cac dbi tuong ciy trong.

3.2. Anh hwéng ciia ham lwong axit amin ciia
phdn rong cdu dén sinh truong thuwc vt

Trong nghién ctru nay ching toi tién hanh xac
dinh ham lugng axit amin cua phan rong cau va ticn

hanh bon thu nghiém cho cay cai dé tir do co co so
chi ra hi€u qua cua phan bén hiru co so voi phan bon
v6 co. Trong qua trinh trong khao nghiém, chung toi
thay rang hiéu qua thuc sy cta phan bon rong ciu
lam cho cay phat trién tét, thoi gian sinh truong kéo
dai lam tang kich thudc than va 1a va lam cham thoi
gian ra hoa doi v6i ciy cai. Két qua thé hién ¢ bang
2 vahinh 1

Bang 2: Ham lwgng axit amin cua phan rong ciu

STT CAc loai axit amin Ham Ilwgng (mg/100g
phén bén)

1 Alamine 203,1

2 Arginine -

3 Aspartic acid 235,2

4 Glutamic acid 34.0,0

5 Glycine 190,6

6 Histidine -

7 Isoleucin 41,2

8 Lysine 153,9

9 Methionine 78,6

10 Phenylamine 38,9

11 Proline 72,5

12 Serine 100,1

13 Therionine 33,7

14 Tyrosine 4,9

15 Valine 124,3

16 Téng 1688

Két qua bang 2 cho thay ham lwong axit amin
trong dich phan bon 1a kha cao va sb loai axit amin
¢6 mat trong dich la 1on. Dich phan bon co dén 15
loai axit amin trong d6 cd 14 loai ¢6 ham luong cao
va mot loai ¢ ham luong vi luong. biéu nay cho
thay loai phan bon nay s& ¢6 thuc day tich cuc dén
sinh trudng cua thuc vat, vi axit amin tac dong truc

Hinh 1: B4 tri thi nghiém phan va déi chimg dwee bén
cho ciy diu xanh
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ticp den qua trinh tong hop cua protein va enzyme
cta té bao thuc vat. Diéu nay di duoc chung minh
trong cong bd cua Do bang Giap va cong su ndm
2013 [1] chi ra sy can thiét cua axit amin cho sy phat
trién cua cdy coc rao Jarropha. Anh hudng tich cuc
clia axit amin 1én thuc vat duoc thé hién trong hinh 2

Két qua hinh 1 va do dat thuc nghiém cho
tha} su sinh truong cua cdy cai xanh khi dugc bon
bing phan rong tot hon so voi sit dung phan NPK.
Pic diém nhan biét duoc diéu nay la tang trung binh
14% ti 1¢ nay mam, 22% chiéu cao, 14% trong
luong. Nhu viy c6 thé thiy phan tir dich rong tot
hon phan NPK diéu nay chu yéu la do sy c6 mit cia
15 axit amin trong phéan tac dong truc tiép cho sinh
truong cua cay cai. Day la su khac biét rd rét gitta
cac loai phan v6 co va phan hitu co sinh hoc.

3.3. Anh hwéng ciia xir Iy EDTA dén sinh trucng
thuc vit



Trong nghién ciu nay chung t6i tién hanh
khao sat anh huong cua phan bon c6 chua EDTA va
phan bon khéng chira. Két qua nghién ciru nay cho
thiy phan c6 bo sung EDTA cdy cai phat trién tt.
nguoc lai bon phan khong chira EDTA cay cai phat
trién binh thuong nhung khéng tot bang, diéu nay
thé hién & hinh 2.

Hinh 2: Sinh truéng cia cai khi dugc bén bang phin
rong ciu va ddi chimg bing phin NPK

Két qua hinh 2 va do dat thuc nghiém cho
thay, su sinh treong cua cdy cai xanh khi dugc bon
bang phan c6 b sung EDTA tét hon so vdi phan
khéng b6 sung. Pic diém nhan biét duoc diéu nay la
s6 luong 1a tang trung binh 1én 10% sb luong 1a,
tang Icm chiéu rong 14 va 1 cm chiéu dai la, va 13%
vé trong lugng cy. Nhu véy c6 thé thay phan co bo
sung EDTA t6t hon phan khong bd sung nguyén
nhan do khi b6 sung EDTA cac nguyén t6 kim loai
s€ tao phtic nén trong khi tudi s€ khong bi rita troi,

cac khoang chat s& dugc giit lai trong dat va cung
cap dan cho cay con phan khong c6 EDTA s& khong
tao phirc va sé bi rita troi khi tudi ddm. Diéu nay
cling dd dugc chung minh trong nghién ciu cua
Duong Tan Nhut va cong sw nam 2015 [2] khi chi ra
mot s6 khoang chat va sit duoc giit lai trong dat va
co tac dung tich cuc dén cay cuc.

4. Két lugn

Két qua qua trinh nghién ctu st dung nudce
thai kiém trong san xuét agar lam phan boén di thu
duoc mot s6 két qua sau:

Pi xu 1y nudce thai kiém thanh phan bén va
xac dinh dugc ham luong cac chat da lugng va vi
luong thich hop lam phan bon.

D3 xac dinh duoc thanh phan va ham luong
axit min trong dich phan bon va ching minh duoc
phén bon tir nudc thai kiém tot hon phan bon khéng
chira cac axit amin.

D3 ¢6 dinh duoc phan bon dang dich ton tai
lau trong moéi trudong tu nhién dé thuc vat hap thy
dan cac chét dinh dudng tir phan.

Loi cam on: Tdp thé tac gia xin cam on dy
an ma s6 CTTD-CNMT'17-20 thugc chwong trinh
nghién curu phat trién cong nghé, thiét bi va vdt liéu
phuc vu phdt trién nganh cong nghiép moi truong
cdp Bo Cong Thuong, Viét Nam da ho tro kinh phi
dé thue hién bai bdo nay.
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STUDY ON SOLUTION OF USING ALKALINE WASTE WATER IN AGAR
PRODUCTION FOR PLANT GROWTH, CONTRIBUTING TO APPLICATION

IN LIQUID FERTILIZER PRODUCTION

Vo Thanh Trung'!, VoMai Nhu Hieu', Nguyen Ngoc Linh!,
Hoang Ngoc Minh!, Bui Van Nguyen?

!Institute of Nha Trang Technology Research & Application,”University of Khanh Hoa

Abstract: Alkaline wastewater is obtained from agar production line of Viet Xo Joint Stock Company -

Hai Phong. It is then treated with HsPO, acid and then it used as fertilizer. This fertilizer is determined by the
composition and content of the appropriate macronutrients. Especially, this fertilizer was applied
experimentally on two seeds of broccoli and seeds to show a better growth than other inorganic fertilizers. And
this fertilizer is keep long time in the natural environment for plants to gradually absorb nutrients from the
faeces. This is an important research that has contributed to the production of environmentally friendly liquid
fertilizers to improve the bio-productivity of crops, bringing confidence to farmers
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