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Nghién ciru cdng nghé san xuat "Alginar".
Thang 9 ndm 2020 (bat dau dw an)

D3c diém cha ching 365 phan |ap tir tu nhién Nadsoniellanigra var. hesuelica.

Chuling tw nhién 365 dic trwng bai kha ndng sinh téng hop sic td den tuyén, ching nay do E.L.
Ruban phan 1ap vao ndm 1957 tir mot mau do I.P. Ruban thu thap tai dao Heswell - Nam Cuc
trong Chuyé&n tham hiém Nam Cyec lan thr 2 (1956-1957).

Hac t6 (melanin) do ndm men den Nam Cuc Nadsoniellanigra var. hesuelica sinh téng hop. Y
nghta clia sdc t& nay trong linh virc dwoc phdm d3 dugce chirng minh qua céc tai liéu cta Pai hoc
LHQ, Tokyo, trong Chuong trinh Qudc t& Tim kiém va Ung dung céc Hoat chat sinh hoc do céc
Sinh vt Nam Cuc sinh t8ng hop, d3c biét |a tir vi sinh vat.

Chung 365 da duwoc mo ta chi tiét va duoc dat tén |a Nadsoniellanigra var. hesuelica theo tén
hon dao noi phan 1ap ching. Vao thang 11 ndm 1969, luan &n tién si vé sac t6 nhém melano
sinh t6ng hop tir nAm men den Nam Cuc Nadsoniellanigra var. hesuelica 365 hoan thanh. K&t
qua nghién cttu cé lién quan dwoc trinh bay trong luan an cta nghién cttu sinh S.P. Lyakh “Sac
td melano tir nAm men den Nam Cuwc Nadsoniellanigra var. hesuelica va chirc ndng sinh Iy cGa
chung” (Matxcova, 1970, 578 trang), trong 17 bai bdo vé chi dé nay va trong sach chuyén khao
cta S.P. Lyakh va E.L. Ruban "Melanin tir vi sinh vat", Nha xuat ban Nauka, Matxcova nam 1972.
Hai sdch chuyén khao tiép theo lién quan truc tié€p dén chi d@ melanin-Nam Cuc dwoc xuat ban
sau d4 (S.P. Lyakh "Kha nang thich nghi cGa vi sinh vat véi nhiét d6 thap", 1976, Matxvova, NXB
Nauka va S.P. Lyakh "Qua trinh hinh thanh s&c t6 cda vi sinh vat va chirc ndng cla chung ",
1982, Métxcova, NXB Nauka), tdng quan vé dac diém hé vi sinh vat Nam Cuc va cac bai bdo md
ta cac thi nghiém vé chd dé nay la két qua cha gan 15 ndm lam viéc.
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Hinh 1. Hinh anh vi thé t&€ bao ching Nadsoniellanigra var. hesuelica 365. duwdi kinh hién vi
quang hoc.

Thang 12/2020

Nghién ctru quang phé d3au tién vé AstroMelanin.

Quang phé cdng hudng dién tlr (Phé EPR)

Theo mdt bai bao viét nam 1969 cla Rubin, Lyakh - ndng d6 cac “tam thuan ti” trong sac t6
trong ngudng tir 0,3 dén 1,6*10% spin/g (v& mat ban chat, day la phuong phap danh gid dinh
lwong hoat tinh chéng oxy hda). Trong mau S6 3 - dat mirc 1,8%10* spin/mg - tirc 1a 1.8*10Y
spin/g, thap hon mot chit so véi & trén. Mau s8 2 - enomelanin phan 1ap tir vo nho ndm 1986

duwoc dung 1am mau so sanh, theo d6 trat tw ndng d6 cla cac “tam thuan tir” gan nhu trung
khop.
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—— complex 2, 2.7%10™ spins/mg
—— complex 3, 1.8*10" spins/mg
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Hinh 2. Phd EPR cla cac mau astromelanin va enomelanin

Phan tich phé cong hudng tir hat nhan (NMR) cho thay ¢ rat it cdc cau tric thom trong mau
nay, day la diéu kha ngac nhién vi trong cac tu liéu hién nay, trong cau tric cta cac loai melanin
khac nhau déu cd sy hién dién cla céc cau tric lién hgp thom.

DMSO-d6
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Hinh 3. Phd NMR-1H cua astromelanin trong DMSO-Dg
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Hinh 4. Cac cau truc goi y cho cac loai melanin khic nhau

Phé IR (quang phé héng ngoai)

Trong vung 3600-3100 cm™ ¢ mdt dai cwdng dé rong twong ing véi dao ddng héda tri chia cac
nhom OH duoc lién két bai cac lién két hydro gitra va ndi phan tir. Dao dong hda tri C-H trong
nhédm metylen dwoc thé hién qua sy hap thu cudng d6 cao, dat cuc dai trong khoang 2850-
2960 cm™. Cac dai hap thu cuwdng d6 trung binh cé dinh trong khoang 1710-1540 cm™ twong
&ng vai cac dao dong hda trj ciia cadc nhédm cacbonyl (va cé thé ca nhém N-H). Tai vung 1460-
1370 cm™ quan sat thay cac dai dao dong xwong clia cdc nhém O-H. Lién két ete cla cidc nhdm
=C-0O-C (cling nhu C-N) xuat hién trong vung 1280-1160 cm™. Ngoai ra con quan sat thay sy hap
thu cudng d6 trung binh ¢ dinh & vi tri 1087 cm™ lién quan dén sy tham gia cia nhém C-O-H
trong cac dao dong xuong.
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Hinh 5. Phd héng ngoai cla vién nén astromelanin chira mudi KBr
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Thang 02/2021

Do Melanin chua bién tinh |a mét polymer khéng tan trong nudc va khé sang loc nhanh céc
mau nham ddnh gia dinh tinh vé hiéu qua hoat dong cla cac loai melanin cé san trén thj
trudng, va kho sang loc nhanh céc phan doan téch chiét tir cdc chdng ndm trong qué trinh xtr ly,
nén cac mau melanin thuong mai da dwoc hoa tan véi dimethyl sulfoxide & nhiét d6 phong
trong vong 48 gi®, dung dich thu duwoc sau d6 dwoc kiém tra bang EPR. Cac thi nghiém EPR
duwoc thyce hién & nhiét do sbi cta nito 1dng.
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Hinh 6. So sanh cdc mau melanin hoa tan trong DMSO
AMP 4*10'* spin/mg

AMM 1*10*3 spin/mg

AMMA 4*10%3 spin/mg

Phan doan melanin hoa tan trong DMSO clia mau s6 1 ¢ do lén tdt hon nhiéu so véi mau sé 2.
Nhu vay, c6 thé du dodn hoat tinh chdng ung thu t6t nhat & dang melanin AMP.

Théng 03/2021

Nhan ching ndm men Nam Cuc Nadsoniella nigra var. hesuelica va bat dau cac cong viéc thyc
t&€ nham nhan sinh khdi tao ngudn nguyén liéu thd phuc vu sdn xuat. D3 mua sam xong cac thiét
bi can thiét cho céng viéc.
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Céc thr nghiém kiém tra cac loai melanin ban trén thj trud'ng bang phuwong phap quang phd
cho thay ching khéng ¢ cau tric va chat lwgng ddng nhat nhu d3 cong bd. D3 1én ké hoach
kiém soat chat ché tat ca cdc cong doan trong qua trinh sdn xuat melanin.

D3 13p k& hoach nghién clru phuong phap tach chiét melanin tir t€ bao. Day la van dé quan
trong nhat vi chi can mot chut sai léch trong phwong phép cling ¢ thé dan dén viéc san pham
thu dwoc bi nhiém cac tap chat khong hoat déng Ién dén 80%.

Dang nghién cttu k§ thuat tach chiét melanin, moi giai doan s& duwoc ki€ém soat bang phuong
phap quang phé cho dén khi san pham dat d6 tinh khiét theo yéu cau.

Thang 06/2021

=

Hinh 8. Chang Nadsoniella nigra var. hesuelica phat trién trén cac mdi trudng cé co chat dinh
duwdng khac nhau.
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D3 thir nghiém nudi 1dng chling trong mdi trwdng chira co chat khac nhau. D3 tim ra co chat toi
wu dé chdng ting sinh nhanh chdéng va én dinh. Sinh khdi tir ching nay da duoc tach khéi méi



trwdng 16ng va chuan bij chiét xuat melanin.
D3 lya chon dugc diéu kién nudi cdy giup ching ting sinh va tao melanin tot nhat trén moi
truong dinh dudng ran.

Thang 07/2021

D3 nghién clru sdu cac tai liéu vé phuong phap phan 1ap melanin tir thyc vat va céc loai ndm
khac nhau.

D3 chon lya va mua sam cdc thiét bi phong thi nghiém dé nhan gidng cac chling ndm san xuat
melanin vé&i s6 lwong can thiét, thay déi diéu kién toi wu nham ting sinh khoi va ting sinh téng
hop melanin téi da.

D3 bat dau nubi cay 02 ching khac nhau trong diéu kién thuong.

Hinh 9. Thi nghiém nudi cay I&n hon [an d4au tién d6i véi chdng Nadsoniella nigra var. Hesuelica
trong moi truong long.

Téng thé tich nudi cay trong phong thi nghiém — 20 |
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Thang 07/2021



D3 ti€n hanh chon phuong phép tach sinh khéi té€ bao khéi mdi truorng nudi cay.
Phuong phép tach sinh khdi té bao phai dwoc thye hién trong diéu kién khéng &p lwc, sao cho
ton that |a t6i thi€u dé gidm sy phd hiy té& bao va sy thadm thau melanin vao trong dung dich.

DAy 1a budc rat quan trong quyét dinh chat lvgng va do tinh khiét ciia thanh pham.

Hinh 10. Tién si, chuyén gia ndm hoc dang nghién clru Nadsoniella nigra var. hesuelica.
Thang 10/2021
D3 ty phan 1ap dwoc 16 Melanin dau tién tr nguyén liéu ndm men den Nadsoniella nigra.

D3 lra chon dugc cac thdng sd can thiét dé tach chiét melanin tir sinh kh6i ndm men thanh
pham nudi cay trong 3 thang vi c6 nhiéu phwong phép tach chiét khac nhau.
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D3 ti€n hanh nghién ctru EPR dé xac dinh hoat tinh chdng oxy hda ctia cdc mau melanin khac
nhau, bao gdbm ca mau melanin cla ching téi.

Mau clia chlng t6i cho thay ching cé hoat tinh chéng oxy héa cao nhat, cé thé so sanh véi cong
trinh cda Lyakh S.P.

D3 tién hanh nghién cttu so sdnh bang EPR céc loai melanin két tla va hoa tan ban san trén thj
trudng cling nhu duoc tach chiét tir ching Nadsoniella Nigra (VKM F-2137) theo phwong phap
riéng cla chung toi.

spins/mg
—— AMP 4x10™
—— AMM 1x10"™
—— AMMA 4x10"

—— GMJ-A1,x0.1  1.0x10%
AMMA (prec.) 74,10

J —— AMM (prec.) 5.7x10%
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Hinh 11. Nghién cttu EPR cac loai melanin hoa tan va khong hoa tan

T biéu d6 cé thé thay, s6 lwong spin trén 1 mg chat cao hon it nhat 1a mét bac trong céc loai
melanin khéng hoa tan (AMMMA va AMM (prec) - 10* so véi 10713 spin/mg trong dung dich
DMSO.

Melanin GMJ-A1 tach chiét theo phuwong phédp ching toi phat trién tir ching ndm Nadsoniella
Nigra héa ra lai 1a loai cé hoat tinh manh nhat va c6 sé lvgng goc gap 2 bac - 1016 spin/mg. P&
dé quan sat, trong biéu d6, dit liéu melanin d3 phai nhan véi 0,1 dé khéng vuot qud biéu d6.
Trong 1g melanin, lwvgng spin la 101°, kha dbi dao dé cé hoat tinh chéng oxy hda cao.
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Thang 10/2021

Trong 02 thang vira qua, tir cac ching vi sinh dugc nhan sinh khai, ching téi da thu dwgc 10 lit
huyén phlu Nadsoniella Nigra va 10 lit huyén phu Exophiala Alcalophila. Nhitng chiing nay
chirng minh cé kha ndng san xuat t8t melanin dong vat. Bang cach chon loc tir tir phwong phép
tach chiét sinh khéi tir cdc ching tuwong &ng, ching téi da thu dugc 17g sinh khdi té bao khd
Nadsoniella Nigra va 32g sinh khdi té bao Exophiala Alcalophila. Theo phwong phap phan lap do
ching t6i phat trién, ching téi d3 tach chiét dwgc melanin tir sinh khéi té bao kho, thu nhan
1,5g melanin tinh khiét ban dau (Nadsoniella Nigra) va 2,5g melanin tir té bao Exophiala
Alcalophila.

Hoat tinh chdng oxy hda ctia cac chling nay cao hon va d3 duwgc xac nhan bang phuong phap
EPR (10**° spin/gram). Pay la con sb cao nhat tir trwdc dén nay trong sé cac ching ndm dugc
biét dén.

Chung t6i d3 nghién ctru mau va d3 thiét 1ap cau tric cé thé cé cla cac loai melanin nay bang
phuong phap quang phd NMR pha ran. Can lwu y, dit liéu cla ching toi twong quan vdi cac
nguodn tai liéu tham khdo. Ngoai ra, chiing tdi da chuin bj cac dang melanin hoa tan trong nuéc
dé ti€p tuc nghién ctru sdu hon.

Thang 11/2021
D3 phat trién cong nghé thu melanin hoa tan trong nuwéc.

D3 tién hanh céc thir nghiém véi mét dang melanin khac cling c6 nguén goc tir cdu tric ndm
men.

Tién hanh nghién ctru hoat tinh chéng oxy hda cla cdc melanin duwoc phan 1ap theo nhiéu cach
khac nhau bang phwong phép (EPR).

Hoat tinh nay gidn ti€p chi ra kha niang khang ung thu clia cdc mau: hoat tinh chéng oxy héa
cang cao thi doc tinh cla hop chat nay |én té bao ung thu cang cao.

Theo két qua nghién clru, melanin dugc tach chiét béi nhdm cac nha hda sinh clda ching téi cé
hoat tinh ch&ng oxy héa cao nhat so v&i cac mau khac.

Trong nghién ctru cé s&r dung mét sé loai melanin dwoc phan 13p tir nhiéu nguén khac nhau, ké
ca tir sac t6 den Nam Cuec.




Thang 06/2022

D3 cai tién cong nghé tach chiét melanin tir nguyén liéu. Thanh pham ting 150% so vdi clng
mot lwgng nguyén liéu thd, gidp giam chi phi san xuét.

Théng 09/2022

S&n sang cho san xuat cong nghiép quy moé nhd



