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Tom tat

Nghién ciru da danh gia dwoc ham lwong chlorophyll, carotene va cacbonhydrate
cua sinh khoi Spirulina platensis BM thu dwoc khi nudi trong niedc thai chan nudi heo sau
biogas ¢ cac mirc nong dé muéc thai khac nhau. Két qua cho thdy nwdc thai chan nudi
heo sau biogas la nguon cung cap N phll hop cho sw sink trweng va phat trién cua tdo
xodn Spirulina platensis ching BM. Thanh phan N cia nuéc thai: 1,51mg/l N_NOs
157mg/l N_NH4*; 192mg/l tong Nito. Két qua danh gid thanh phan sinh héa trong tdo
cho thdy ¢ ty l¢ mwéc thai 60% cho cho ham heong carotene, chlorophyll va
cachonhydrate cao nhdt lan liot 12 3,98mg/g, 8,34mg/g va 35,43%.

Tor kKhoa: siz dung nuwéc thai chan nuéi heo sau xir 1y Ky khi nudi vi tdo, thanh phan
sinh hoa cua Spirulina platensis

Abstract

EVALUATION OF BIOACTIVE COMPOSITION FOR SPIRULINA

PLATENSIS BM GROWN UNDER AQUEOUS CONDITION USING

EFFLUENT FROM ANAEROBICALLY TREATED PIG WASTEWATER

The study evaluated chlorophyll, carotene and cacbonhydrate content from
Spirulina platensis BM grown under aqueous conditions using effluent from
anaerobically treated pig wastewater at different wastewater concentrations. The
results showed that anaerobically treated pig wastewater was a suitable source of N for
the growth and development of Spirulina platensis BM. N composition of wastewater:
1.51mg/l N_NOs 157mg/l N_NH4"; 192mg/l total Nito. The results of evaluation of
carotene, chlorophyll and cacbonhydrate content in algae showed that at 60%
wastewater rate, the highest carotene, chlorophyll and cacbohydrate content was
3.98mg/g; 8.34mg/g and 35.43 % respectively.

1. Pit van dé

Vi tao dugc nghién ctu tir nhiéu nam nay voi nhimg dic tinh hitu ich kém gia tri
dinh dudng cao, n6 c6 dang soi xoin mau xanh luc, sinh truéng dugc ca & ving nudc
man 1an nu6c ngot. Vi tao chira mot luong I6n cac chat dinh dudng rat tot cho hé mién
dich cua co thé con ngudi bao gdom: protein, acid béo khdng béo hoa, phycobiliprotein,
carotenoid, polysaccharide, vitamin va khoang chat. Vi vay, no duoc coi 1a thuc pham
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b6 sung dé chéng lai tinh trang thiéu hut dinh dudng ¢ cac nudc dang phat trién. Hién
nay nhitng Che pham tir vi tao dang ngay cang dugc quan tdm va don nhén nhiéu hon,
vira an toan vé nguon goc lai vira dam béo dugc gia tri dinh dudng cao. Trong do, dang
cht y la Spirulina béi vi n6 d& phat trién va sinh truong trong méi trudng nude, co thé
thu hoach va ché bién dé dang. Thanh phan dinh dudng cua Spirulina c6 chua day da
khoang da luong va vi lugng, axit amin thiét yéu, protein, lipid, vitamin, khoang chat va
chat chéng oxy hoa v61 ham luong rat cao. Trong nhitng nim gan day, Spirulina da thu
hat duoc sy chi y rat 16n tir cong dong nghién ciru ciing nhu cac nganh coéng nghiép
nhu 13 mot ngudn duge phdm va thyc pham chirc ning dang phat trién. Nhimg nghién
ctru vé k¥ thuat nuéi trong ciing nhu nhitng tmg dung cua Spirulina ciing ngay cang
duoc quan tim va phat trién manh hon (Sony va ctv., 2017).

Hién nay ngudn thuc pham chinh cia con nguoi tir thit, sita, tring, ca déu duoc
cung cap hoan toan tir nganh chan nudi. O Viét Nam, day duoc xem 1a mét trong nhiing
nganh c6 vai trd quan trong khdng nhiing cho sy phat trién kinh té ma con tao cong an
viéc 1am, tdng thu nhap cho nguoi lao dong. Céc hinh thirc chian nudi phd bién la trang
trai ngay cang phat trién va mo rong nham dap tng du nhu cau cau vé ngudn thuc pham
ngay mot gia tang cua cua nguoi dan. Trong d6 nganh chan nudi heo 1a phan nganh 16n
va chiém ty trong cao nhat, ding thir hai 13 chin nudi gia cam. Song song véi sy phét
trién ctia nganh chin nudi heo thi kéo theo mot khéi lugng 1on chét thai tir hoat dong
chan nudi nhu nudc rira va vé sinh chudng trai, phan va nuéc tiéu hang ngay tir heo,
chat thai tir thirc 4n chin nudi du thira thai can phai dugc xir 1y trudc khi thai ra moi
truong. Nudc thai chin nudi heo thong thudng dugc xir ly bang hé théng biogas nham
xu ly phén I6n cac hop chat hiru co khé phan hity trong nuéc thai tir chin nudi heo. Tuy
nhién ham biogas khong hiéu qua trong viéc xu ly ham luong tong N, P trong nudc thai.
Do d6, & dam bao tiéu chuan xa thai, can phai sir dung hé thong xtr ly sinh hoc sau khi
nu6c thai da xu ly bang hé théng ham biogas. Gan day, c6 rat nhiéu nghién cau sir dung
nguodn nudc thai chan nudi heo dé 1am méi trudng nudi tao mang lai hiéu qua cao. Viéc
str dung nudce thai chin nudi heo sau biogas vira gilp loai bo N, P vira mang lai ngudn
sinh khéi c6 gia tri duoc sir dung nhu lam ngudn thirc dn bd sung cho nudi trong thuy
san nhu 1am thirc 3n cho c4, tom hay chiét xuat cac hop chat c6 hoat tinh sinh hoc
(Baharuddin va ctv., 2016; Sharma va ctv., 2022; Lim va ctv., 2016).

Do nhitng nguyén nhan trén dé tai “Xac dinh thanh phan sinh héa cua sinh khéi
chung Spirulina platensis BM thu dugc khi nu6i trong moéi truong nudc thai chan nudi
heo sau xtr ly ki khi” dugc thuc hién.

2. Vat liéu va phwong phap nghién ciu
2.1. Vit ligu nghién caru
2.1.1. Vat ligu nghién cuu:

Chuang vi tao dugc mua tir Phong Coéng nghé Tao cua Vién Han lam Khoa hoc va
Cong nghé¢ Viét Nam.

Nudc thai chian nudi heo sau xtr ly ki khi dwoc cung cap tir trai chan nudi heo
thudc huyén Pha Giao, tinh Binh Duong.

2.2. Phwong phap nghién curu
2.2.1. Phuong phap phan tich ham lwong caroten cua chung Spirulina BM
Phuong phap thuc hién:
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Xac dinh ham lugng sic té caroten sir dung acetone 80% theo phuong phap cua
Wellburn va Lichtenthaler (1984). Qua trinh x4c dinh ham luong sic t caroten duoc
thuc hién trong diéu kién lanh va tranh anh sang.

1. Sir dung mang loc soi thuy tinh dé loc mét thé tich nhat dinh (ml) cuia dich tao,
mang loc §qi thuy tinh chira sinh khoi tao sau loc dugc cho vao coi st dé~nghién. Qua
trinh nghién két thac khi sinh khoi tao va mang loc dugc nghin thanh mét hon hop min.

2. Tiép tuc cho thém 5ml acetone 80% sau d6 cho hdn hgp vao ong dung mau
(ong dung mau dugc boc lai bang tai den hoac giay de tranh tiep xdc vaéi anh sang).

3. Sir dung acetone 80% dé trang cdi, hdn hop duoc gii tdi thiéu trong 2 gio.

4. Sir dung mang loc soi thuy tinh dé loc hdn hop thu duoc & budc 2 va 3. Tiép
theo, cho thém acetone 80% d¢é dat dugc thé tich 10ml va cho vao 6ng nghiém.

5. St dung may quang phé dé do mat d6 quang tai ODagonm
Cong thirc tinh toan:

Ndng d¢ carotenoid (A = 200) (mg/g) = - 0D, 0.Vl

carotencid TSKE
Trong do:
OD: Mat d¢ quang hoc cua dung dich
V: Thé tich (ml)
mskk: Khéi lugng sinh khdi kho (g)

2.2.2. Phuong phap xdc dinh ham lwong cholorophyll cua chung Spirulina BM

Phuong phap thyc hién:

Xéc dinh ndng do caroten sir dung acetone 80% theo phuong phap cua Wellburn
va Lichgenthaler (1984). Qua trinh xac dinh ham lugng sac to caroten duoc thuc hién
trong diéu kién lanh va tranh anh séng.

1. Sur dung mang loc soi thuy tinh dé loc mot thé tich nhat dinh (ml) cua dich tao,
mang loc §qi thuy tinh chira sinhrkhéi tao sau loc dugc cho vao coi s dé nghién min. Qua
trinh nghién két thac khi sinh khéi tao va mang loc duoc nghin thanh mot hon hop min.

2. Tiép tuc cho thém 5ml dung méi acetone 80% sau d6 cho hdn hop vao ong dung
mau (ong dyng mau duoc boc lai bang tai den hoac giay dé tranh tiep xdc vaéi anh sang).

3. St dung dung méi acetone 80% dé trang cdi, hdn hop duoc giir téi thiéu trong 2
gio.

4. St dung mang loc soi thuy tinh dé loc hon hop thu duoc ¢ budc 2 va 3. Tiép
theo, cho thém acetone 80% dé dat dugc thé tich 10ml va cho vao ong nghiém.

5. Str dung may quang pho dé do mat do quang tai ODes2nm

Cong thtrc tinh toén:

A N ODggz.Vml
Nong d6 chlorophyll (A =82,4) (mg/g) =

chlorophyll MESKE

Trong do:
OD: Mat d¢ quang hoc cua dung dich
V: Thé tich (ml)
mskk: khoi lugng sinh khbi kho (g)
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2.2.3. Xdc dinh carbohydrate bang phirong phdp DNS (Dubois va ctv., 1956)

Nguyeén tic:

Phuong phéap nay dya trén co s¢ phan ang tao mau gitta duong khir véi thudc thur
acid dinitrosalicylic (DNS). Cuong d6 mau cua hon hop phan tng ty 1¢ thuan véi nong
d6 duong khir trong mot pham vi nhat dinh. So mau tien hanh ¢ buge song 540nm. Dya
theo do thi duong chuan cua glucose tinh khiét vgi thuoc thae DNS s€ tinh duoc ham
luong duong khir cia mau nghién cuu.

Cac budc thuc hién:

1. Cho 10ml HCI c6 ndng d6 2,5M vao m(g) tio khé di dwoc nghién thanh bot
min. Tiép theo, hdn hop s& dugc dun ¢ nhiét do 100°C trong 30 phut (lvu ¥ dun céch
thuy). Sau dé, hdn hop s& dugc dé ngudi & nhiét do phong. Liy 5,1ml NaOH 5M cho
vao hdn hop sau khi nguoi ¢é pH nam trong khoang tir 7 dén 8. Cho thém nuéc cat dé
dat dugc thé tich 25mL. Dung micropipet lay 1ml miu dem ly tam lanh trong 5 phut véi
tbc d6 12.000 vong/phut, hdn hop sau ly tam thu dich bo can.

2. Cho acid dinitrosalicylic (DNS) 1% va dich sau ly tam tron véi nhau theo ty I¢
1:1, hon hop sau tron cho vao eppendorf (luu y eppendorf nay dugc khoét 1 16 nho trén
nap). Sau do, hon hop duoc dun soi trong thoi gian 10 phit. Hon hop sau dun s6i dugc
dé ¢ nhiét do phong khoang 30 phut dén 1h dén khi hon hop nguéi hoan toan. Hon hop
dugc pha lodng roi do quang pho ¢ budc séng 540nm

Tinh toan

Sau khi do mu ¢ budc s6ng ODssonm May & dya vao dwong chuan co sén, do pha
loang dé tinh toan ra ham luong duong khir co trong mau (mg/ml)

2.2.4. Phuong phdp phan tich @6 am (TCVN 1867:2001)

Nguyén tic: Ty so giita khoi lugng mat di cia mau thir va khoi lugng cua no tai
thoi diém lay mau; @6 am duoc tinh bang %.

Thuyc hi¢n:

L4y miu dem di can duoc my (g), sau do mau cho vao tu say, sy tai nhiét do
105°C + 2°C, say dén khéi lugng khong ddi. Mau sau siy dugc can lai mz (g)

Tinh toan két qua:

Do am (X) ciia mau duoc tinh theo cong thirc sau :

—(m3 —m2)

X=""m  x100%

Trong d6: m1: khdi lugng mau ban dau (g).

ma: khéi lwong cua cua gidy bac (g).

ma: khéi lwong mau va gidy bac sau khi sdy (g).
2.2.5. Phan tich ham luong N trong nuoc thai
Xac dinh ham lugng amoni bang phuong phap TCVN 6179-1:1996
X4c dinh ham lwong nitrat bing phuong phap SMEWW 4500-NOs™ E:2012
Xéc dinh ham luong Nis (Nito t6ng sb) theo phuong phap TCVN 6638:2000
2.2.6. Phuwong phdp xur 1y s6 lidu
Céc thi nghiém duoc lap lai 3 1an. Xt ly thdng ké bang phan mém Statgraphics
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3. Két qua va thao luan

3.1. Ddanh gid thanh phan N trong nuwéc thai chin nuéi heo sau biogas triwéc
khi nudi tdo xoan Spirulina platensis

Bdng 1. Két qud danh gid thanh phan N trong nudc thdi

STT Chi tiéu Két qua dot (mg/L)
1 Nitrat (N_NOj3") 1,51
2 Amoni (N_NH*) 157
3 Tong Nito (N) 192

Phan tich két qua thanh phan nitrogen trong nudc thai sau xir ly ky khi bang
biogas cho thdy nudc thai sau xir Iy ¢6 ham lugng nitrogen kha cao trong dé dic biét
phai ké dén 1a ndng do cua NH4* dat 157mg/l . Nong d6 nito cao hay thap ¢6 anh huéng
dang ké dén sy phat trién cua vi tao va cac thanh phan sinh hoa cua ching. Nong do nito
cao hay thap ¢ anh huong dang ké dén sy phat trién cua vi tao va cac thanh phan sinh
hoa cua chung. Khi méi trudng bi thiéu hut ngudn nito trong méi truong thi s& lam giam
tbc do tang truong nhung dong thoi ting ham luong lipid (Zhu va ctv., 2014). Nito 1a
mot chit dinh dudng quan trong cho su phét trién cua vi tao dong vai trd quan trong
trong Viéc tao ra nhiéu loai chat sinh hoc nhu peptide, protein, enzyme, diép luc, phan tir
truyén niang lugng va vat lidu di truyén. Vi tao co thé dong hoa nito & cac dang nitrat,
nitrit, uré va amoni. Tuy nhién, dang amoni la nguén nito dwoc vi tao sir dung nhiéu
nhat hon cac dang khac do doi hoi it nang luong hon. Bén canh d6, chi khi tiéu thy hét
amoni thi vi tao méi st dén dang nitrat va cac dang khac (Tan va ctv., 2016; VVooren va
ctv., 2012). Vi vay nudc thai chin nudi heo sau biogas duoc xem 1a ngudn dinh dudng
pht hop cho tao ddng hoa dé xay dyng té bao.

3.2. Pdnh gid thanh phan carotene trong tdo xodn dwec nudi ¢ nhing ty 1é
nwoc thdi khac nhau

Anh huong cia ty 1& nuéc thai dén ham luong carotene cua sinh khéi tio thu
dugc. Két qua dugc trinh bay ¢ bang 2.

Bdng 2. Két qua phan tich carotene cua tdo xoan Spirulina platensis

Ty I€ nwéc thai (%) Ham lwong caroten (mg/g)
60 3,98+0,532
70 2,63+0,47°
80 1,96+0,27°

* Cac gia trj dugce danh ddu bang nhiing ky tw khac nhau thé hién su khéc bi¢t ham
luong caroten co y nghia vé mat thong ké theo phan tich ANOVA (a = 0,05)

Str dung méi trudng nudc thai chin nudi heo sau biogas dé nubi tao & mdi ty 1&
nuéc thai s& cho ham lugng carotene khac nhau. Bang 2 cho thdy & chung BM (ty Ié
nuéc thai 60%) cho két qua cao nhat 3,98mg/g. Tiép theo 1a dén BM (ty Ié nudc thai
70%) c6 2,63mg/g va  ty 1€ nudce thai 90% cho ham luong la 1,96mg/g. Piéu d6 ching
t6 rang sy giéi han vé ngudn dinh dudng s€ lam tang ham lugng caroten. Vi vay ty 1€
60% cho ham luong carotene cao nhat.

K&t qua nay phu hop véi nghién ctru cua Li va ctv. (2022), khi ndng d nito cang
thap thi ham lugng astaxanthin cang cao. Ham Iuong N gidm thi s& thich thich sy hinh
thanh caroten trong té bao vi tao Haematococcus pluvialis.
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3.3. Pdnh gid thanh phan cholorophyll trong tde dwec nudi ¢ nhiing ty 1¢ khéc
nhau

Bdng 3. Két qua phan tich chlorophyll cia tdo Spirulina platensis

Ty 1€ nwéc thai (%) Chlorophyll (mg/g)
60 8,340,362
70 6,57+0,40°
80 4,0410,45¢

* Cac gia tri dwgc danh dau bang nhiing ky tw khac nhau thé hién su khéc biét ham

luong cholorophyll ¢ y nghia vé mat thong ké theo phan tich ANOVA (a = 0,05)

Nhin vao bang 3 ta thdy s dung méi trudng nudc thai chin nudi heo sau biogas
dé nudi tao ¢ ty 18 nudc thai s& cho ham luong chlorophyll khac nhau. Nong d6 60%
cho két qua cao nhét 8,34mg/g, gap 2 lan so véi ndng do 80%. Nhu vdy ham lugng
NHs* (94,2mg/l); NO3™ (0,906mg/l); N tong (115,2mg/l) phi hop cho sy hinh thanh
chlorophyll trong tao.

3.4. Pdnh gid thanh phan cacbonhydrate trong tdo xodn dwec nudi 6 nhing ty
|¢ nwoc thdi khac nhau

Bdng 4. Két qua phan tich cachonhydrate cua tido xodn Spirulina platensis

Ty I€ nwéc thai (%) Ham luwgng carbonhydrate (%)
60 35,43+1,512
70 31,02+0,97°
80 27,21+1,33°

* Cdc gid trj dwgc danh dau bang nhiing ky tu khac nhau thé hién sy khac biét ham
luong carbohydrate cé y nghia vé mat thong ké theo phan tich ANOVA (a = 0,05)

Két qua phan tich cacbonhydrate cho thay khi ty 1& nudc thai ting thi phan trim
thanh phan carbohydrate c6 xu huéng giam dan. Nong do carbohydrate cao nhat
(35,43%) thu duoc tai ty 1¢ nudc thai 60%. Nhu vy ¢ nong d6 N thap thi ham luong
carbohydrate cao va & ndng d6 N cao hon thi ham luong carbohydrate lai thap hon, cu
thé ¢ ty 18 nude thai 80% (twong duong 125,6mg/l N_NH4*; 153,6mg/l téng nito) thi
ham luwong carbohydrate chi dat 27,21% trong khi ¢ ty 1€ nudc thai 70% (twong duong
109,9mg/l N_NH4*; 134,4mg/l tong nito) thi ham lwong carbohydrate dat dugc la
31,02%. Zhu va ctv. (2019, 2024) ciing cho két qua tuong tu.

Nitrogen 1a mét trong nhing ngudn dinh dudng thiét yéu co anh huong 16n khong
nhiing t&i sy sinh trudng, phat trién cta vi tio ma con lam thay (101 ham lugng mot so
thanh phan c6 hoat tinh sinh hoc trong vi tdo. Nito tham gia vao cau tao ciia protein va
acid nucleic. Viéc thiéu hut N s& lam gia ting sy tich lily carbohydrate trong té bao tao
(Zarrinmehr va ctv., 2019; Zhu va ctv., 2014). Theo Zhu va ctv. (2014) va Zarrinmehr
va ctv. (2019) khi nudi cy té bao cua Isochrysis galbana trong diéu kién bi gigi han
nong do nito thi sy sinh truong cia Isochrysis galbana giam nhung nguoc lai ham
luong carbohydrate va lipid dugc gia ting cao 1an lugt 1 47% va 75%.

4. Két luan

Nudc thai chan nudi heo sau biogas la ngudn cung cap N phu hop cho sy sinh truong
va phat trién cua tao xodn Spirulina platensis chung BM. Thanh phan N cua nudc thai:
1,51mg/l N_NOs 157mg/l N_NH4*; 192mg/I téng Nito. Két qua danh gia thanh phan sinh
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hda trong tao cho thay & ty 1¢ nudc thai 60% cho két qua cao nhat cua ham lwgng carotene,
chlorophyll va carbohydratecao lan Iuot la 3,98mg/g; 8,34mg/g va 35,43%.

Két qua cua dé tai cho thiy nudc thai chin nudi heo sau xir Iy ki khi hoan toan phu
hop 1a ngudn nitrogen cho sy phat trién cua S. platensis chang BM. Tuy nhién vi con
nhiéu han ché vé kinh phi, nhan lyc ciing nhu thoi gian nén con nhiéu van d& can tiép tuc
duoc 1am rd va nghién ciru sau hon cho nhitng huéng nghién cau tiép theo, cu thé 1a:

Danh gia thém mot s thanh phan sinh hoa khac cua tao: lipid, protein

Nghién ctu thém anh huéng cua mot sé yéu té mdi truong dén thanh phan sinh
hoa va su tang trudng cua Vi tao trong moi trudng nudc thai chan nudi sau biogas
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