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MOQT SO THANH PHAN HOA HQC VA PQC TINH CAP
CUA VI TAO Amphiprora alata

Duong Thi Thim!, B3 Thi Hdng?, Nguy&n Thi Hang® va Lé Thi Phuong Hoa®"
' Truong THCS Archimedes Academy, Ha Ngi
Khoa Sinh hoc, Truong Dai hoc Su pham Ha Ngi

Tém tit. Vi tao Amphiprora alata c6 ngudn géc tir rirng ngap man Giao Thay, Vuon Quéc
gia Xuan Thuy, tinh Nam Dinh. Trong nghién ciru nay, chdng tdi tién hanh xac dinh mot s6
thanh phan hoé hoc nhu cac amino acid, lipid, khoang, hop chat thir cap (phenol, flavonoid,
carotenoid) va doc tinh cip cua A. alata dé danh gia kha nang tng dung lam thuc pham
chire ndng cua vi tao ndy. A. alata co da dang cac amino acid khong thay thé nhu His, Arg,
Thr, Val, Lys, Met, Ile, Leu, Phe, trong d6 His c6 ham lugng cao nhat (1264,7mg/100g sinh
khdi kho) va cao hon nhiéu loai vi tao tiém nang. Ham lugng mot sd nguyén té vi lugng
cla Vi tao nay ciing tuong ddi cao, dic biét 1a Fe (1683,33 mg/kg sinh khdi khd). A. alata
chira mot lugng nho hop chit thir cap nhu phenol, flavonoid, p-carotene. Liéu twong ddi an
toan cua A.alata ding cho thuc nghiém dugc 1y ban dau vao khoang 6g bot/kg thé trong.
Tir khéa: Amphiprora alata, vi tao, amino acid, B-carotene, khoang, doc tinh cap.

1. Mé dau

Ngay nay trén thé gisi n6i chung va Viét Nam néi riéng, viéc nghién ctru céc vi sinh vat co
loi nham @ng dung ching trong viéc nang cao ning suét cay trong, vt nudi va ting suc khoe
con nguoi dang dugc chi trong. Vi tao la mot trong nhitng tdc nhan c6 kha nang cao, duogc ky
vong 1a d6i tugng hitu ich cho con ngudi va c6 anh huong dén san xuat néng nghiép. Ching
phan bé ¢ khip noi, trén tit ca cac luc dia va cac thuy vuec trén trai dét. Vi tao dugc tng dung
rong rai trong nhiéu linh vyc nhu lam nguon thirc n chinh hodc b sung cho dong vat, nguoi,
lam nguyén liéu trong san xuat my pham, dugc pham dinh dudng, thanh phan bd sung, ngudn
nhién liéu sinh hoc [1]. D6 1a do vi tao chua rat nhiéu cac hop chat cé gia tri nhu cac acid béo
khong no da nbi d6i (PUFA) nhu DHA (acid docosahexaenoic), EPA (acid eicosapentaenoic),
cac hop chit chéng oxy héa nhu cac carotenoid, cac chudi polysaccharide nhu beta-glucan,
sterol, vitamin va nhiéu hop chét c6 hoat tinh sinh hoc khéc [2,3,4]. Ching la ngudn tiém ning
nhitng hoat tinh c6 lgi cho sitc khoé con nguoi nhu hoat tinh khang ung thu, khang vi sinh vat,
khéang virus, chdng oxy hoé, khang viém, bao vé gan, diéu hoa mién dich... [2,4]. Bén canh do,
vi tao thich hop véi viéc nudi sinh khdi trén quy mé 16n nén ching cé lgi thé hon so véi cac tao
I6n & tiém ning san xuat cAc hop chat véi cau tric phic tap va kho tong hop hda hoc.

Amphiprora alata la mot loai tao silic thugc ho Naviculaceae [5]. Trén thé gioi va o Viét
Nam c6 rat it cong trinh nghién ctu vé A. alata. Cac nghién ctru trude d6 méi chi tap trung vao
su phan bé tu nhién caa loai ndy & mot sb vang sinh thai nhu viing ven bién dong nam An Do
[5], ring ngap man Sundarban, Bangladesh [6]. A. alata ciing dugc nghién ciru trong nudi trong
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thity hai san nhu lam thire dn cho c4 nac hoa (Boleophthalmus pectinirostris) [7], 4u tring bao
ngu (Haliotis diversicolor supertexta) [8]. A. alata la loai pho bién nhét, chiém dén 31,6% tong
s6 C4c Vi tao lam thirc an cho Au tring bao ngu [8]. Chung vi tao Amphiprora alata VACC -007
dugc phan 1ap tir rieng ngap man Vuon Qudc gia Xuan Thiry (Nam Dinh) ¢6 tiém ning khang té
bao ung thu biéu md KB (ICso = 29,82 pg/ml) [9] va c6 ty 1€ cao cac acid béo PUFA, chlem
khoang 27,16% tong sé acid béo [10]. Do vay, chung tdi tién hanh nghién ciu thém mot sé
thanh phén hoa hoc va doc tinh cp cua ching A. alata VACC-007 dé d4anh gia kha ning ung
dung lam thyc pham chirc ning cua loai nay.

2. NOi dung nghién ciru

2.1. Vit liéu va phwong phap nghién ctru

Vat ligu

Chung Amphiprora alata VACC-007 dugc cung cip boi phong Céng nghé Tao va Sinh
hoc Mbi truong, Vién Vi sinh vat va cdng nghé sinh hoc, Pai hoc Quic Gia Ha Noi.

Pong vat thi nghiém: Chudt nhat trang chung Swiss (Mus musculus), khoe manh, trong
lugng 18-20 gam do Vién Vé sinh dich t& Trung uwong cung cap.

Phwong phap nghién cwu

Chudn bj sinh khai vi tao

Vi tao duoc nudi cdy trong cac binh c6 dung tich 20L chia mdi trudng /2, duoc suc khi
lién tuc va duoc chiéu sang bang dén neon véi cuong do sang 3000-5000 lux theo chu ki 10h
chiéu sang va 14h toi. Sinh khoi vi tao dugc lam kho bang thiét bi dong kho chan khong va bao
quan ¢ -20°C trudc khi tién hanh cac thi nghiem.

Xdc dinh ham lwong cac amino acid

Ham luong cac amio acid dugc phén tich tai Khoa Thuc phim — Vé sinh an toan thyc
pham, Vién Dinh dudng Quéc gia. Mau tao dugc thuy phan trong HCI 6N c6 suc khi nito 1
phit, & 110°C trong 16 h. Hon hop duoc phan tich trén may sac ki long hiéu ning cao (HPLC,
Alliance, Waters, MJ) véi cot phan tich amino acid AccQ-Tag (4,6mm x 150mm, 5 um,
Waters, My), pha dong: A: dém AccQ-Tag; B: acetonitrile, C: H,0, ché d¢ gradient, toc do
dong: 1 ml/pht, nhiét dong budng cot 37°C, cam bién huynh quang (Em = 250 nm, Ex = 395
nm).

Xdc dinh ham heong lipid tong so

Ham luong lipid tdng sé dwoc xac dinh biang phuong phap Soxhlet, st dung ether (diethyl
ether) 1am dung méi [11].

Xac dinh ham luwong khoang

Ham luong khoang dugce xac dinh bang phwong phap tro hoa va quang phd hap thu nguyén
tir. Mau tao dugc tro hoa trong dung dich H,SO, dam déc va H,0, dam dac vai ty 1€ 3:2, & nhiét
d6 300°C dén khi dung dich mat mau. Dich tro hoa dugc pha lodng bang nuéc khir ion va loc
bang giay loc. Nong d6 kim loai dugc xac dinh trén may quang phd hap thu nguyén tir.

Xdc dinh thanh phan mét sé hop chdt thiz cap

Chiét mau

Mau tao duoc ngam trong methanol va chloroform (1:1) trong 2-3 ngay va duoc chiét 3 lan
trong bé siéu am, mdi lan 30 phut, & nhiét d6 phong, loc bang gidy loc va c6 can & may cd quay
chan khong, thu dugc cao chiét.

Sic ki ban mong

58



Mt s6 thanh phan héa hoc va déc tinh cdp ciia vi tao Amphiprora alata

Dich Chiét 6 néng d6 10 mg/ml (pha trong methanol) dugc tién hanh chay sic ki trén ban
mong trang san silicagel 60F2s4 v&i h¢ dung moi n-hexane/ethylacetate vai ty 1¢ 5:1. Cac vach
trong ban sac ki dugc hién mau bang cach soi dudi dén cyc tim ¢ budc song 365nm va 254nm

va dudi anh sang thuong khi phun H,SO,4 10%.

Xac dinh ham luong phenol tong sb

Ham luong phenol tong sé duoc xac dinh theo phuong phap ciia Waterhouse (2002), sir
dung thuéc thir Folin — Ciocalteau va chat chuan 1a acid gallic [12].

Dung dich acid gallic chuan dugc pha bang ethanol véi nong do: 0; 0,05; 0,1; 0,25; 0,5
mg/ml. Mau duoc pha véi nong d6 10 mg/ml. Hon hop voi thude thir Folin — Ciocalteau va
Na,CO;3 10% dugc do trén may quang phé ¢ budc séng 765 nm. Tir db thi chuén, tinh toan dwoc
ham lugng phenol tong sé caa mau nghién ctiu theo mg dwong luong acid gallic (GAE)/g cao
chiét kho.

Xéc dinh ham lugng flavonoid tong sé

Ham luong flavonoid tong sé dugc xac dinh theo phuong phap ctia Sapkota va cong su
(2010) dura trén su hinh thanh phirc hop Al — flavonoid [13] véi chat chuan 1a quercetin.

Mau va chét chuan duoc pha trong dung dich ethanol 80%. Dung dich quercetin duoc pha
v6i day nong do: 0; 0,02; 0,05; 0,1; 0,2 mg/ml. Mau c6 nong do 10 mg/ml. Han hop phan tng
gom chat chuan hoic mau véi AI(NO;3); 10%, kali acetate 1M duge do & may quang phd V6i
budc s6ng 415nm. Tir dd thi chat chuan, tinh toan ham lwong flavonoid tong s6 cua mau nghién
ctru theo mg dwong lwong quercetin (QE)/g cao chiét kho.

Xac dinh ham luong B-carotene

Ham lugng B-carotene tir mau tao kho dwoc phan tich tai Khoa Thuc pham — V& sinh an
toan thuc pham, Vién Dinh dudng quédc gia. Miu tao duogc chiét bang hdn hop ethanol : ether.
Can chiét duoc hoa tan véi dung méi pha dong acetonitrile/methanol/dichloromethane va phan
tich trén hé théng HPLC (Alliance, Waters, M¥) vai cot Symmetry Shield RP 18 (4,6mm x
150mm, 5um), téc d6 dong 1 ml/phat, nhiét 6 budng cot 30°C va cam bién PDA 450nm.

Ther dc tinh trén chugt — xde dinh liéu an toan

Sinh khéi vi tao khé duoc nghién nho, toi, min. Chudt dwoc chia thanh 5 16, mdi 16 10 con,
trong d6 ¢ 1 16 dbi chung va 4 16 thi nghiém véi cac lidu khac nhau dugc nudi thich nghi trong
3 ngay voi diéu kién phong thi nghiém. Trudc khi thi nghiém, chudt nhin doi 16 gid, nhung van
uéng theo nhu cau. Mau tao duoc pha véi nudc cat va bom vao da day chuét véi thé tich 0,2-0,4
ml dich chiét/10 g thé trong chuot. Lo ddi chiing chi dugc bom nudc cat. Sau dé theo ddi chudt
trong thoi gian 3 ngay, quan sét biéu hién hanh vi, hoat dong, an udng, bai tiét va s chuét séng
chét. Xac dinh liéu gay chét 50 % (LDso) va liéu dudi chét (LDo). Trong trudng hop khong xac
dinh dugc LDsy nhung van xac dinh dugc LDy, lidu trong dbi an toan dung cho thuc nghiém
duogc 1y ban du duoc lay gia tri 1/5 LD, [14].

X 1i s6 ligu

S6 lidu duoc xir Iy bang phan mém Microsoft Excel.

2.2. Két qua va thao luan
Ham lwong cac amino acid
_Nhin chung cac loai vi tao thuong c6 ham lugng protein cao (40-60%) va cao hon so Vi
nhiéu nguon thie an cua dong vat va nguoi [2,15,18]. bé tim hiéu chat lugng protein cua A.
alata, chung t6i da tién hanh phan tich thanh phan amino acid.
Két qua phan tich cho thay trong s 16 amino acid dugc phén tich, A. alata c6 nhiéu loai
amino acid khéng thay thé, chiém khoang hon 50% tong so cac amino acid. Histidine c6 ham
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lwong cao nhit so vai céc loai amino acid khac, chiém khoang 12.4%. Sau d6 1 acid aspartatic
va acid glutamic. Nghién ctru truge ddy cho thay acid aspartatic va acid glutamic la nhimng
amino acid chiém ty ¢ cao nhat con histidine ¢ trong s6 cac amino acid chiém ty Ié thap nhat
[15]. Ham lugng histidine caa A. alata cao hon ham lugng histidine trong cac chung tao da
nghién ctru ké ca Spirulina sp. (2,50 — 10,55 mg/g sinh khéi kho) [16].

Bdng 1. Ham lwong cac amino acid cia A. alata

TT Amino acid Ham lwgng (mg/100g sinh khdi kho)
1 Acid aspartatic 1197,6
2 Acid glutamic 995,6
3 Alanine 584,3
4 Arginine 871,1
5 Glycine 105,1
6 Histidine* 1264,7
7 Isoleucine* 469,8
8 Leucine* 764,1
9 Lysine* 548,3
10 | Methionine* 302,3
11 | Phenylalanine* 564,9
12 | Proline 946,5
13 | Serine 142,1
14 | Threonine* 500,5
15 | Tyrosine 422,3
16 | Valine* 483,8

(*Amino acid khdng thay thé ¢ nguroi)

Ham lwong lipid

DAu vi tao 1a mét sy lva chon dang tin ciy dé thay thé mot phan céc loai dau thuc vat dang
st dung hién nay. Trong nhiéu truong hop, phan trim acid linoleic (18:2 n-6) va a-linolenic
(18:3 n-3) & Vi ta0 cao hon so véi dau hat cai, dau twong va huéng dwong [2].

Ham luong lipid cua A. alata vao khoang 5,13 + 0,75% khéi lugng khd, thap hon so véi
mot s loai tao silic [15] va san phim thuong mai cia mot sé 10di vi tio nhu S. maxima, S.
platensis, Chlorella vulgaris (6,4 — 8,6%) [17]. Tuy nhién, ham luong lipid cia A. alata cao hon
hoic twong duong voi ham luong lipid cua mot s6 loai vi tao tiém nang dwoc nudi cdy nhu S.
maxima (3,6%), C. vulgaris (5,1%) [18] va cao hon rét nhiéu so voi thuc pham ché bién tir mot
s6 loai tao 16n (0,7 - 1,9%). Theo nghién ciru trudce, ty 16 PUFA cua A. alata chiém t6i khoang
27% tong s6 acid béo. Trong s6 cac PUFA nay, da s6 la cac PUFA mach dai nhu arachidonic
(AA), EPA va dic biét 1a DHA. Pay la nhitng acid béo can thiét cho sy sinh truéng, phat trién
va hoat dong cua té bao [10]. Nhu vay, ham luogng lipid cua A. alata c¢6 gia tri vé mat dinh
dudng.

Thanh phan khoang

Ham luong mot s6 nguyén t6 dai luong va vi lugng cua A. alata da duoc phan tich.
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Bdng 2. Ham lwong mét sé nguyén té khoang cria A. alata
Nguyén to Na K Mg Cu Fe zZn
Ham Iugng 12749,65 | 4094,52 | 658,32 147,67 1683,33 | 17,15
(mg/kg sinh khdi kho)
Két qua cho thiy A. alata c6 ham lugng Na cao va ham luong K va Mg twong d6i thdp hon
s0 V&I mot s lodi vi tao ¢ tiém ning ng dung trong cong nghiép thyc pham S. maxima, C.
vulgaris, Haematococcus pluvialis, Isochrysis galbana. Tuy nhién, ti 1¢ Na/K cua A. alata
(3,11) thap hon so véi S. maxima (3,31) [18]. Két qua ciing cho thiy A. alata c6 ham luong
dang ké Cu, Fe, Zn, cao hon nhiéu loai vi tao tlem nang. Bac biét, ham lugng Fe trong A. alata
cao hon tit ca cac loai vi tao tiém ning, gin gip 2 1an so véi loai H. pluvialis ¢ ham luong Fe
cao nhét (822,7 mg/kg sinh khéi kho) [18]. Nhu vay, A. alata 14 ngudn nguyén liéu quy nguyén
t6 vi luong Fe, thanh phan quan trong caa nhiéu protein va enzyme, dic biét 1a hemoglobin.
Thanh phan mgt sé hep chdt the cdp
Phan tich thanh phan hda hoc bang sdc ki ban méng
Chung t6i tién hanh khao sat so bo thanh phan mot sé hop chat thir cdp cua cao chiét
methanol-chloroform tir A. alata (Hinh 1).

A B C D

Hinh 1. Anh sdc ki ban méng cia cao chiét A. alata dwéi dnh sing thuwong (A),
¢ buwoc song 254 nm (B), 302 nm (C), 365 nm (D) véi hé dung moi hexane/ethyl acetate (5:1)
Két qua cho thay dich chiét A. alata chira nhiéu diép luc (vach mau xanh 14 cdy dudi anh
sang thuong, mau do ¢ budc song 365 nm). O budc séng 365 nm, ban sac ki c6 nhiéu bang vach
va mau ro r]ét nhat. DBac biét ¢c6 bang mau xanh duong nhat phia trén cac bang diép luc biéu thi
cho hop chat phenol.
Ham lrong phenol va flavonoid téng so
Bdng 3. Ham lwong phenol va flavonoid téng sé ciia cao chiét A. alata

Ham luong Cao chiét A. alata
Phenol tong s6 (mg GAE/Q) 5,48 + 0,07
Flavonoid tong sé (mg QE/g) 5,01+ 1,06

GAE: duong luong acid gallic, QE: dwong lwong quercetin
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Céc hop chit phenol va flavonoid c6 vai tro da dang nhu chdng oxy héa nho hoat dong
khtr, trung hoa cac goc tu do, pha huy gbc oxy don va ba, hodc phan hity peroxide va mot s6
hoat tinh khac nhu khang viém, khang vi sinh vat [4].

Két qua thi nghiém cho thdy A. alata chaa ham luong thip cac hop chét phenol va
flavonoid. Cac nghién ctu trude day cling cho thiy ham lugng thap cac hop chat phenol trong
céc cao chiét cua nhleu loai vi tao. Cao chiét methanol cua S. platensis duoc nudi cay ¢ cac diéu
kién nhiét d6 va ngudn nito khac nhau c6 ham lwong cac hop chat phenol chi khoang 2,42 —
4,99 mg/g duong lugng tyrosine [19]. Cao chiét ethanol/nudc cua céc loai Botryococcus
braunii, Chaetoceros calcitrans, C. vulgaris, H. pluvialis, Isochrysis ISO-T, Nannochloropsis
oculata... déu c6 ham luong phenol rat thap, chi tir 0,54 — 4,57 mg GAE/g [20]. Tuy nhién, cac
hop chat phenol dong vai tro quan trong trong hoat tinh chdng oxy hoa cua céc loai tao nay nhu
quét gbc tu do ABTS va khir Fe®* théng qua viéc chuyén dién tir don va chuyén nguyén tir hydro
[20].

Ham lwong p-carotene

Céc hop chat carotenoid nhu B-carotene, astaxanthin, zeaxanthin... dong vai trd quan trong
d6i véi co thé nguoi va dong vat. Hién nay, cac carotenoid dugc str dung lam chat mau ty nhién
trong thuc pham, chét phu gia trong thirc in cua ¢4, gia cam va trong my pham [3].

Két qua phan tich cho thay ching A. alata c6 ham luong p-carotene 1a 15,39mg/100g sinh
khéi kho. Pay 1a mot yéu té quan trong tao nén gia tri dinh dudng cua A. alata. Beta-carotene
vira dong vai tro 1a tién chat cua vitamin A dong thoi 1a chat chéng oxy hoa hiéu qua, c6 kha
ning khang viém. Do vay, B-carotene thuong duoc dua vao cong thic vitamin hdn hop, cac
dugc phiam dinh dudng, thuc pham bé dudng. O S. platensis, B-carotene chiém khoang 80%
carotenoid [21]. Mot s nghién cau cho thay viéc bd sung p-carotene hang ngay ¢ dong vat co
VU ¢6 tac dung lam giam lugng lipid tong s6, cholesterol va triglyceride. Beta-carotene con gop
phan ting cudng hoat dong hé mién dich. Liéu cao B-carotene di lam ting ty 1¢ té bao lympho
CD4/CD8 ma thuong & mirc thap ¢ nhitng ngudi nhiém HIV [22].

Péc tinh cdp

Theo cac két qua nghién ctru trén, A. alata c6 thanh phan céc chat dinh dudng nhu amino
acid thiét yeu nguyén to vi lugng va mot sé hop chét thar cap nhu cac hop chat phenol, p-
carotene, nguon cung Cap cac hoat tinh sinh hoc c6 gia tri. Ngoai ra, A. alata con c6 ham luong
PUFA, DHA déang ké va hoat tinh khang ung thu [10, 11]. Chiing t6i da tién hanh nghién ctu
doc tinh cap cua A. alata nham dénh gia kha ning tng dung lam thuc pham chire nang.

Bdng 4. Déc tinh cdp cia A. alata

L6 chugt Lidu udng (g bot/kg thé trong) S6 chudt chét
Déi chung 0 0

1 25 0

2 30 0

3 32,5 2

4 37,5 3

Theo di chudt udng mau vi tao véi cac lidu khac nhau, ching toi thiy rang véi nhiing
chudt udng lidu 25-30g bot/kg thé trong, chudt khoe manh binh thuong. Véi nhitng chudt duoc
udng lidu cao, 32,5 va 37,5 g bot/kg thé trong, thi cd chudt chét sau hai ngay uéng. Khi mé quan
sét ni tang, khong phat hi¢n thay bat thuong. Vi nhiing chudt con song, cac hanh vi, hoat
dong, dn uong binh thuong. Liéu 37,5 g bot/kg thé trong la liéu t6i da co thé cho con chudt nhit
trang udng trong 1 ngay. Do d6, khong thé xac dinh dugc LD50 ciia mau vi tao ndy. LDO cua A.
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alata la 30g bot/kg thé trong. Nhu vay, lidu twong di an toan dung cho thuc nghiém duoc Iy
ban dau dugc lay gia tri [a 6g bot/kg thé trong.

3. Két luan

Nghién cau cho thay sinh khdi cua A. alata c6 nhiéu loai amino acid khéng thay thé nhu
His, Arg, Thr, Val, Lys, Met, Ile, Leu, Phe. Trong d6 His c6 ham luong cao nhat
(1264,7mg/100g sinh khdi kho), cao hon nhiéu so véi cac l0ai vi tao tiém nang (ng dung trong
cdng nghiép thuc pham. A. alata ciing chtra ham luong Fe cao (1683,33 mg/kg sinh khoi kho).
Chung nay chira phan Ién diép luc va mét lugng nho céc hop chat thir cip nhu cac hop chat
phenol, flavonoid va c6 ham lugng B-carotene la 15,39 mg/100g sinh khéi khé. Liéu tuong ddi
an toan cua A.alata dung cho thuc nghiém dugc 1y ban dau khoang 6g bot/kg thé trong. Cac két
qua cho thay gia tri dinh dudng cua A. alata va dat ra yéu cau can c6 thém nghién ctu vé cac
hoat tinh sinh hoc nhu chdng oxy hoa, khang vi sinh vat va doc tinh ban truong dién cua vi tao
A.alata nham tng dung trong san XUt thuc pham chirc nang phuc vu cho nhu cau cham soc stc
khoe cua con nguoi.
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ABSTRACT

Some chemical constituents and acute toxicity of Amphiprora alata
Duong Thi Tham*, Do Thi Hong?, Nguyen Thi Hang? and Le Thi Phuong Hoa?*
'Archimedes Academy Secondary School, Hanoi, Vietnam
Hanoi National University of Education, Hanoi, Vietnam
Amphiprora alata, a microalga collected from Giao Thuy mangrove, Xuan Thuy National
Park, Nam Dinh province was used for this study. In this study, we determined some chemical
components such as amino acids, lipid, minerals, secondary metabolites (phenolics, flavonoids,
carotenoids) as well as the acute toxicity of A. alata for its application in functional food
production. The result showed that A. alata had various essential amino acids such as His, Arg,
Thr, Val, Lys, Met, lle, Leu, Phe, of which His accounted for the highest level (1264.7 mg/100g
dry mass), higher than many potential microalgae. This microalga also possessed a remarkably
high amount of microelement, especially Fe (1683.33 mg/kg dry mass). A. alata had a small
amount of secondary metabolites such as phenolics, flavonoids and -carotene. A recommended
safe dose of A. alata for initial pharmacological experiment is about 6g dry powder/kg body
mass.

Keywords: Amphiprora alata, microalgae, amino acid, -carotene, mineral, acute toxicity.
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