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TOM TAT

Prodigiosin (Pg), mdt sac t6 mau do ty nhién dugc tong hop boi mot s6 loai vi khuan va chi yéu 1a tir Serratia
marcescens c6 kha nang khang khuén, khang nim, chéng oxi hoa, chéng sOt rét,... dic biét 1a c6 hoat tinh khang
ung thu trén 60 dong té bao ung thu. Tuy nhién, theo cac nghién ctru da cong bd, Pg 1a mot hop chat khong tan
trong nudce, chi tan trong dung méi nén anh huong rit nhiéu dén kha ning umg dung ciia Pg trong thyc tién.
Trong nghién ctru niy, Pg duoc nghién ctru tao phirc hop véi phospholipid 1a phosphotidylcholine (PC) nham
lam tang tinh tan ciing nhu d¢ bén ciia hoat chat, tir 46 1am tang tinh sinh kha dung cta hoat chat. Pg tao phirc tot
nhét véi PC khi ti 1€ mol phdi tron 1a 1:1 & nhiét do 40°C trong 2 gio (83,7%) hodc ¢ 50°C trong 1 gio (80,93%).
Hiéu suit gin Pg dat 51,7%. Pg tao phiic véi PC nhd mot s6 lién két yéu khi phan tich phirc hop bang phd hong
ngoai IR va quang phd hap phu UV-VIS. Phiic hop Pg-PC c6 kich thudc hat nhé (trung binh 1 391,8 nm) va tri
tuyét ddi thé zeta 13 6,98 mV cao hon Pg tu do 1a -3,62 mV. Pg-PC tan tdt nhat trong démNa-acetate pH 4,5
(1,45 +£ 0,042 pg/mL).

Tir khéa: Kich thude hat, phosphotidylcholine, prodigiosin, phitc hop prodigiosin phospholipid, thé zeta.

MO PAU

Nhirng ndm gan day, mot s6 enzyme va cac hoat chat tw nhién hodc dan xuét ctia chiing da va dang dwoc quan
tam nghién ctu dé s dung trong didu tri va hé tro didu tri ung nhu mét sb cac alkaloid, cac dan chét
podophyllotoxin va cac dan chat camptothecin. Trong sb nay, prodigiosin (Pg), cé cong thirc phan ti C20N25N30,
thudc ho cac hop chét d4 tw nhién co6 déc trung Ia bo khung pyrrolylpyrromethane. Pg la chét chuy&n héa th& cap
dwoc sinh tdng hop bdi cac vi khudn Gram dwong va Gram am nhw Serratia, Vibrio, Pseudomonas va
Streptomyces dwoc biét dén la hop chét c6 kha ndng khang khuén, khang ndm (Duzhak et al., 2012), chéng sbt
rét (Papireddy et al., 2011 ), chdng oxy hoéa (Gulani et al., 2012)..., d3c biét la c6 hoat tinh khang ung thw, gay
hién twong apoptosis & t& bao ung thw bang nhiéu con dwéng khac nhau (Samrot et al., 2011). Kha néng khang
ung thw ctia Pg da duwoc Vién Ung thu Québc gia Hoa Ky (www.dtp.ncbi.nih.gov) thir nghiém cho thay c6 tac dung
trén 60 dong té bao ung thw, véi gia tri ICso trung binh 1a 2,1 pug/mL. Trong khi d6, theo tiéu chuén tht d6 doc té
bao in vitro dwoc Vién quy dinh nhitng hop chét c6 ICso nho hon 4 pg/mL dwoc xem la cd hoat tinh khang va diét
t& bao ung thw, didu nay cho thdy Pg Ia mét hoat chét co tiém nang (ng dung I&n.Tuy nhién, Pg chi tan trong
dung méi hitu co' nhw trong chloroform, methanol, acetonitrile va dimethyl sulfoxide, nhay cdm vé&i anh sang va
khoéng tan trong nuwéc (Songia et al., 1997) nén it hoac khéng cé hoat tinh in vivo, lam giam tinh sinh kha dung
cta hop chét.

Dé khéc phuc han ché nay va nang cao hiéu qua didu tri, xu hwéng tao phirc hop hoat chat véi cac hop chét co
ngudn géc tw nhién cé cAu tric twong tw mang té bao nham tang kha nang van chuyén va hap thu cac hoat chat
rat dwoc quan tam. Viéc st dung cac phospholipid c6 ngudn gbc tw nhién, phat trién thanh cong dang bao ché
phytosome cho cac san pham tw nhién da tao ra mét hwéng méi cho xu hwéng phat trién nay. Phospholipid tw
nhién thwerng dwoc st dung la phosphatidyl-choline (PC), & cac phan t lipid nhd va la hop chét hai chie, cé
chra mét niva 1a phosphatidyl wa dau va mét nlra la choline wa nwéc nén cé kha nidng cai thién tinh sinh kha
dung clia cac hop chét tw nhién. Phan nira wa nuwéc (nhdm choline) gén voi hop chat tw nhién, trong khi nra
phan phosphatidyl tan trong lipid bao boc cac thanh phan lién két choline. PC cé c4u tric twong tw mang té bao
nén viéc gan hoat chat véi PC nham tang kha ndng van chuyé&n cac hoat chat tlr méi trwéng than nwéc sang méi
trwéng than lipid dé tang hap thu, tang sinh kha dung cho céc hoat chat tw nhién, va déi khi con co thé lam thay
dbi déc tinh vé dwoc dong hoc hay tac dung sinh hoc ctia hoat chét.

Mat khac, trong nghién ctru trwdc day, nhom nghién cru da xay dwng dwoc quy trinh tinh sach Pg tlr chiling
S. marcescens ciing nhu buwéc dau danh gia dwgc hoat tinh khang ung thw trén mét s6 dong té bao & diéu kién
in vitro. Vi vay, dé& khic phuc nhitng nhwoc diém cla Pg nhdm lam tang tinh 'ng dung cling nhw phat trién tiép
duwoc két qua nghién clru dat dwoc, ching toi tién hanh nghién clru tao phirc hop Pg véi phospholipid nham 1am
téng tinh tan ciing nhw d6 bén cda hoat chét, tr d6 1am ting tinh sinh kha dung ctia hoat chét.
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NGUYEN VAT LIEU VA PHUONG PHAP

Nguyén liéu va héa chat

Chiing S. marcescens QBN dung dé tdng hop Pg da dwoc nghién ctru trong dé tai thudc Nhiém vu Quy gen trwéc day.

Céc hoa chat va dung méi dung trong nghién cru déu & dang tinh khiét va dwgc cung clp béi cac hang uy
tin: Phosphatidyl-choline tlr dau twong (Burc); ethanol, ethylacetate, methanol, dichlomethan, n-hexan, toluen
(Trung Quoc); silica gel 60F254 (Mecrk).

Nubi cay, thu nhan va tinh sach hoat chat Pg

Chung S. marcescens QBN sau khi hoat hoa trén dia maéi trrong NA agar dugc nudi preculture trong moi trucmg NA
lbng & 28°C, qua dém. Dich nudi preculture dwoc tiép gibng 1% sang mai trudng 2% bét virng l&c 200 rpm & 28°C
trong 72 gi®» dé sinh tdng hop Pg.

Dich 1én men chung S. marcescens QBN trong moi tru’ong bét virng dwoc bo sung hén hop dung méi ethyl
acetate + 1% HCI v&i ti 1& 1:1, ldc 200 rpm & 30°C trong 2 gi&. Sau d6 ly tam mau & 4000 rpm trong 10 phat, 4°C,
thu Iép dung méi phia trén cé chiva Pg. Dich chiét mau sau d6 dwoc cd quay loai bd dung méi dé thu Pg thod
dang khé.

Hoat chét Pg duoc tinh sach ti dich nudi céy ching S. marcescens QBN theo phwong phap séc ky cot silica gel
60. Co6t dwgc can bang voi hé dung moi toluene va n-hexan. Mf?lu Pg thé ban dau dwgc hoda trong nén hop
toluene va n-hexan ty e 1:1 (v/v) sau do dwa Ién cét silica gel. Moi phan doan thu 50 mL. Ban dau, mau duwoc
day bang hé dung méi toluene va n-hexan ty 1& 1:1 (v/v) dé loai dau va cac ho’p chét khac. Sau d6, mau dwoc ria
giai bang hé dung méi toluene va ethyl acetate ty 1& 9:1 (v/v) va tiép tuc rira giai voi ty & 6:4. Cubi cung, mau
dwoc rira gidi hoan toan bang methanol. Cac phan doan thu dwoc sau d6 dugc chay kiém tra trén ban sac ky I6p
mdng (thin layer chromatography, TLC), cac phan doan twong dbi sach, khong con bang trén sé duwoc gom lai dé
Ién cbt tinh sach lan 2.

MA&u sau khi tinh sach 1an 1 dworc gom lai va tiép tuc dwa lén cét silica gel 60 I&n hai. Mau dwoc rira gidi bang hé
dung moéi toluene va ethyl acetate ty 1& 9:1 (v/v). Cac phan doan dwoc kiém tra, danh gia mrc d6 sach trén TLC
va HPLC.

Phwong phap sic ky I&p méng

Pg sau khi tinh sach dwoc kiém tra trén ban mang silica gel 60F254 v&i pha tinh 1a mot I&p méng cac chét hap
phu silica gel. Dung moi s& dung lam pha déng la hdn hgp dung moéi toluene va ethyl acetate ty 1& 1:1 (v/v). Sac
ky d6 dwoc hién mau bang phwong phap nhudm iodine trong khodng 5-10 phit.

Phwong phap sac ky I6ng cao ap HPLC

Pg tinh sach dwoc hoa trong methanol v&i ndng d6 0,3 mg/mL. H& dung méi pha déng la methanol:H20, chay véi
dai néng dd khac nhau theo thv tw 14n lwgt MeOH:H20 (20 80) - 2 phat; MeOH:H20 (20-100/80-0) - 17 phdat;
MeOH:H20 (100 : 0) - 8 phut; MeOH:H20 (20 : 80) - 5 phut va budc séng phat hién la 535 nm (Song et al., 2006).

Xac dinh ham lwong Pg

Khéi lwvong Pg dwoc xac dinh dya vao dwong chuan Pg duoc xay dwng tir Pg chuén (Sigma) dwa trén két qua
do OD (gia tri mat d6 quang) & bwdc song ma tai do prodigiosin hap thu téi da (535 nm).

Tao phirc Pg v&i phosphatidylcholine

Phtrc hop Pg véi phosphatidylcholine (PC) dwoc diéu ché dwa trén phuong phap béc hoi dung méi theo nghién
clru cla cac nhém tac gia (Vankudri et al., 2017).

Pg sach va PC sau khi hoa tan 14n lwot trong methanol va dichlomethan dwoc tron véi nhau theo ti 1& mol nhéat
dinh vao binh cau rdi dun cach thdy hdi lwu trong céac thoi gian 2-3 gidy, & nhiét dd 40-60°C, tbc d6 quay khudy ti
150 rpm. H6n hop phan ng sau dé dugc co quay dé loai bot dung moi dén khi hdn hop dam dac (con khoang 5
-10 mL). Tda phtrc hop Pg- phosphatldylchollne bang cach bd sung 30 mL n- hexan vao hén hop dam dac thu
dwoc sau cd quay, ly tdm thu cén. Rira san phdm bang n-hexane lanh (2 Ian) rdi lam kho trong bom chan khéng
dé loai bd hoan toan dung méi. Phirc hop dwoc bdo quan & 4°C, tranh anh sang.

Hiéu suét gan tao phirc cla Pg dugc xac dinh dwa theo cong thirc: Hiéu suét (%) = [(a b)/a]*100%, trong d6 “a”
la khéi lwong clia hoat chét Pg ban dau, “b” 1a khéi lwgng clia hoat chat Pg tw do sau phan (ng (Hao et al., 2013).

Khéi Iwo’ng clia Pg trong phrc hop dwoc xac dinh bang cach can mét Iu’cyng phirc hop, hoa tan trong methanol
va do OD & budc séng 535 nm. Dwa vao duwdng chudn Pg da xay dung dé xac dinh khoi lwong Pg.

banh gia kha nang tao phirc hop Pg-PC

DPanh gia bang quang pho hdng ngoa| IR: M6t lwong méu nhé cla Pg, phosphatidylcholine, phuc hcyp Pg -PC
dwoc dat dwsi dau do cb dinh va dwoc quet trong vung s song 4000- 500 cm™™. Tl phd IR cla cac mau thu
dwoc, phan tich sy thay ddi sb séng clia cac nhém chirc dic trwng trén phd dd dé chi ra cac lién két mai hinh
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thanh va cac nhdm cii mét di, tir d6 cé thé chirng minh lién két tao phtc gitba phospholipid va dwoc chét
(Prasanna et al., 2013).

Danh gia bdng quang phd UV-VIS: Mau dugc hoa trong ethanol véi ndng dd 20-100 ug/mL va do & dai buwéc
séng 200 dén 800 nm. Sau khi do UV-VIS clia phirc hop Pg-PC, phan tich sy thay ddi ctia cac nhém chirc dac
trung trén phd dd dé chi ra cac lién két mai hinh thanh va cac nhém cii méat di, tir d6 ¢ thé chirng minh lién két
tao phtrc gitra phospholipid va dwoc chét.

Xac dinh kich thwéc hat va thé zeta ctia phirc hop Pg-PC

Kich thwoc va tri tuyét déi thé zeta cta hat Pg-PC duwoc xac dinh bang ky thudt tdn xa anh sang dong (DLS,
dynamic light scattering). Phirc hgp Pg-PC dwoc hoa & ndng dd 1% (w/v) trong DMSO.

Xac dinh do6 tan caa Pg va phirc hop Pg-PC

Ph&c hop Pg-PC duoc kiém tra d& phan tan trong cac hé dém co6 pH 1,2; 4,5 va 6,8. Hda mét lwong dw phire
hop Pg-PC trong cac dém HCI pH 1,2; Na-acetate pH 4,5 va phosphate pH 6,8, khudy tir qua dém & nhiét do
phong. Dich phan tan sau d6 dwoc ly tam 5000 rpm trong 5 phut, thu dich va xac dinh d6 hap thu quang & bwdc
séng 535 nm. Ham Ilwong Pg phan tan trong dung dich dwoc xac dinh dwa vao dwéng chuan Pg da xay dung
(Freag et al., 2013).

KET QUA VA THAO LUAN
T6i wu diéu kién tao phirc hop Pg-PC

Dé tao phtrc hop Pg-PC, trudre tién Pg dwoc tinh sach tir dich nubi céy chling S. marcescens QBN. Dich nuéi céy
thu dwoc sau 3 ngay nudi lac & didu kién thich hop cé mau dé thdm cho thay sic té d6 Pg da duwoc tdng hop.
Dich nudi cdy dwoc ding dé tach chiét va tinh sach Pg theo phwong phap dé trinh bay. K&t qua cho théy, trén
ban TLC chi c6 mét bang duy nhét ngang véi Pg chuan (Hinh 1A) va c6 mot peak chiém 94% trén séc ky dd
HPLC (Hinh 1B). Pg sau tinh sach dwoc str dung dé tao phirc v&i phosphatidylcholine.
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Hinh 1. Kiém tra d sach cta Pg tinh sach. (A) Sic ky ban méng TLC Pg tinh sach (1-2)
va Pg chuan (S); (B). HPLC Pg tinh sach

Pg sau khi tinh sach dwgc nghién ctru tdi wu diéu kién tao phirc hop véi PC vé ti 1&é mol phdi tron, nhiét d& phan
(rng cling nhu th&i gian thye hién phan (rng tao phirc.

Két qua cho thay phirc hop Pg-PC tao thanh sau khi dwoc tia véi n-hexan, tda tao thanh c6 mau dé thdm & pha
duai trong hén hop dung dich (Hinh 2A). Sau khi loai bé dung dich pha trén, phirc hop Pg-PC dwoc rira n-hexan
lanh, 1am khé & nhiét do phong va sdy nhe thu duwgc phirc hop dang bt d@o mau dd sdm nhw Hinh 2B va lvong
phirc hop thu dwoc céd sw khac nhau ré rét & cac ti 1& mol phéi tron.
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Hinh 2. Phirc hop Pg-phosphatidylcholine khi tia bang n-hexan
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Két qua & Bang 1 cho thdy hiéu suét tao phirc dat cao nhat 83,7% & ti 1& phéi tron gitra Pg va PC 1a 1:1, trong d6
hiéu suét gan Pg la 51,7%. M6t sb nghién ciru khac khi nghién ctru tao phc rutin, cucurmin dang phytosome,
céc tac gia cling cho thay ti 1&é mol phdi tron tét nhat gitka phospholipid va hoat chét 1a 1:1 (Vankudri et al., 2017;
Bui et al., 2018). Viéc tang ti 1& phospholipid qua cao c6 thé tao thanh I&p mang ngan can sy khuéch tan ciia hoat
chét trong hén hop phan &ng dan dén kha nang tao phirc gidm. Méc du & céc ti 1& tao phire khac nhau cho hiéu
suét tao phirc khac nhau nhung ti 1& Pg trong phirc tao thanh & céc ti 1& khdng c6 nhiéu khac biét. Ham luong Pg
trong phirc hop & céc ti 1é khac nhau déu nam trong khodng 17 - 19% (w/w).

Bang 1. Hiéu suét tao phirc phytosome va hiéu suéat gan cta Pg v&i PC

Ti Ié phéi tron Phirc hop Pg-PC Pg % Pg trong
_ _ _ phtrc (w/w)
Pg PC Tile Khoi lwong Hiéu suat tao Pg trong phtrc Hiéu suat
(mg) (mg) mol phirc hop (mg) phirc (%) (mg) gan Pg

20 48 1:1 56,8+1,31 83,7 10,17+1,0 51,7 18,2
20 69 1:1,5 46,4+2,07 67,27 8,87+1,5 44,3 19,09
20 92 1:2 29,3+2,16 31,85 5,17+1,7 25,95 17,47
20 138 1:3 10,4+1,87 7,54 1,87+1,2 9,35 17,81
20 184 1:4 kxd kxd kxd kxd kxd

Két qua khao sat khéi lwong phirc tao thanh cho thay thoi gian phan tng va nhiét d phan ¢ng énh hwéng lon dén
kha nang tao phtrc. O’ 40°C, phirc hop Pg -PC duoc tao thanh tét nhat sau 2 gi® phan (ng, sau do phtrc hop giam
nhe con 77,79%. V&i nhiét d6 phan (ng & 50°C, phirc hop tao thanh tét nhat trong 1 gi¢ phan (rng dau tién va hiéu
suét dat 80,93%, twong duong voi lvgng phirc dat duoc sau 2 gio & 40°C. Tuy nhién khi nhiét d6 phan ¢ng tang
lén 60°C, hiéu suét tao phirc gidm manh chi con 18,63% trong 1 gi® phan trng va con 4,85-3,92% & nhiing gio tiép
theo. Nhw vay, nhiét d6 va thoi gian thich hop dé tao phirc Pg dang phytosome la 40°C trong 2 gi¢ hoac 50°C
trong 1 gi&. Néu nhiét d6 tang cao hon hiéu suat tao phirc gidam c6 thé do phospholipid bi oxy hoa, kém 4n dinh
gay giam hiéu suét cia phan trng. Trong khi néu kéo dai thdi gian phan &ng co thé gay pha v& cac lién két gitra
Pg va PC sau khi phan (rng da dat trang thai can béng dan dén lam gidm hiéu suét.

banh gia kha nang tao phirc hop Pg-PC

Pé danh gia kha nang tao phlrc gitta Pg va PC, cac cong cu phan tich quang phd hap thu UV-VIS, phd héng
ngoai IR dwoc st dung.

Két qua phan tich quang phd hap thu UV-VIS trong viing bwéc séng tir 200-800 nm cho thdy Pg va phirc hop Pg-
PC déu c6 do hap phu cao nhat & buwéc séng 546 nm, tuy nhién tai hai dinh hdp phu nay cé sy thay dbi vé do
hap phu (Hinh 3). Trong viing bwédc séng tlr 250-300 nm, Pg sach c6 dinh hap phu & bwdc séng 279 nm véi d6
hép phu 0,4322 trong khi phtrc hop Pg-PC c6 d6 hap phu thap hon va dinh phd h&p phu dich chuyén sang buéc
séng 290 véi dd hap phu dat 0,364. Trong khi d6, phirc hop Pg-PC lai c6 d6 hap phu (1,048) cao hon so véi Pg
tinh sach (0,856) & buwéc séng 546 nm. Két qua nay buéc dau cho thay cé sw thay ddi nhém chivc va lién két cia
Pg trong phtrc hop Pg-PC. D& khang dinh ré hon, Pg va Pg-PC dwoc xac dinh phd hdng ngoai IR dé xac dinh sy
thay di trong c4u trdc.
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Hinh 3. Phé héap thu UV-VIS cua Pg va phirc hop Pg-PC

Phd héng ngoai IR la mét phwong phap manh dé phan tich cAu tric, viéc thay dbi cac nhém chirc khac nhau cho
thay sw khac biét vé sb lwong bang tan, vi tri, hinh dang va cwéng do. Phan tich phd IR cla Pg, PC va phirc hop
Pg-PC & Hinh 4 cho thAy phé IR clia PC trong phirc hop co sy xuat hién mét sé séng nhé trong ving tir 1700-
1500 va ving 721-500 so véi PC ty do. Bén canh d6, dinh tan sé 1632,35 & phirc hop Pg-PC c6 su thay dbi vé
vi tri va cwong do so véi PC tw do (1658,25). K&t qua nay cho thay da co s hinh thanh mot s6 lién két yéu gitra
PC va Pg. Két qué nay ciing gibng vé&i két qua clia Xu va ddng tac gid (2009), Freag va ddng tac gia (2013) déu
cho thay mét sé lién két yéu dwoc hinh thanh trong phirc hop gitra luteolin, diosmin va phospholipid (Xu et al.,
2009; Freag et al., 2013).
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Hinh 4. Phd hdng ngoai IR cta Pg, PC va phirc hop Pg-PC
Tinh chét cta phirc hop Pg-PC

Kich thudc hat va do tich dién b& mat (tri tuyét déi thé zeta) 1a nhirng tinh chat quan trong ctia mét phirc hop bai
né lien quan dén kha néng van chuyén va do bén cta phirc hop trong dung dich ciing nhu sw twong tac cua
phirc hop vé&i té bao. Thong thudng, phirc hop phospholipid ¢6 kich thwéc trong khodng 50 nm dén 100 pm, tuy
nhién cac hat coé kich thwéc <400 nm dwegce cho la cd kha nang di qua thanh mach va do d6 sé cé tac dung tot
hon dén té bao dich. Trong khi d6, thé zeta thuwdng dwoc stv dung nhu mét tiéu chi d& danh gia d6 bén cla phirc
hop va cac phirc hop cé tri tuyét dbi thé zeta > -40 mV dwoc cho |4 bén.

Két qua phan tich dich phan tan cta ph&c hop Pg-PC trong DMSO cho thay kich thuwéc hat phan bd trong
khodng 220-712 nm, kich thwéc trung binh la 391,8 nm (Hinh 5A), trong d6 85% cac hat cé kich thwéc nhd hon
500 nm. Thé zeta ctia Pg va phtrc hop Pg-PC cho thay tri tuyét dbi thé zeta cha Pg 13 -3,62 mV, trong khi tri
tuyét ddi thé zeta cla phirc hgp Pg-PC dat 6,98 mV (Hinh 5B). Két qua nay cho thdy phirc hé Pg-PC bén hon so
v&i Pg tw do.

A Size Distribution by Number B Zeta Potential Distribution
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Hinh 5. Phan bé kich thwéc hat phirc hop Pg-PC trén may DLS. Phan b kich thwéc hat (A) va thé tri tuyét doi thé zeta
(B) cua phtrc hop Pg-PC sau siéu am
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Nhw vay, phtrc hop Pg-PC tao thanh cé kich thwéc hat cling nhw téng tri tuyét dbi thé zeta lam ting d6 bén dan
dén tang tinh sinh kha dung cla phirc hop. Kich thuéc hat trung binh dat 391,8 nm, nhé hon 500 nm phu hop
voi mot sb nghién ctru tao phirc phytosome ctia mot sb hoat chat nhw rutin, curcumin, quecertin v.v. cé kich
thwéc hat trong khoang 100-1600 nm.

D& danh gia mrc do tan cla phtrc hop, mot lwong dw phirc hgp Pg-PC (10 mg) dwoc phéan tan trong 5 mL céc
hé dém v&i pH 1,2; 4,5 va 6,8 bang khuay tr qua dém & nhiét d6 phong. Két qua xac do dd hap phu quang hoc &
bwéc séng 535 nm cho thdy Pg-PC tan t6t nhat trong dém Na-acetate pH 4,5 v&i ham lwong 1,450,042 ug/mL,
trong khi d6 Pg-PC khong tan trong dém pH 1,2. Trong dém phosphate pH 6,8 Pg-PC tan it hon, dat 0,32+0,004
pg/mL. Nhw vay, Pg ty do khdng tan trong dém nhwng phirc hgp Pg-PC c6 kha nang phan tan trong dém cé pH
4,5-6,8. Két qua dat dwoc ding véi muc tiéu dat ra la lam tang d6 phan tan cta hoat chét trong méi trwéng nwéc
nham lam tang tinh sinh kha dung ctia hoat chét.

KET LUAN

Nhw vay, nghién ctru clia ching t6i da tao dwgc phirc hop Pg voi phOSphOllpId lam tang d6 bén va tinh tan so voi
hoat chét ty do gop phan lam ting hoat tinh sinh hoc va tinh sinh khé dung ctia hoat chét. Két qua nay cung phu
hop v&i mot sé nghlen ctu da dwoc cong bd vé nghién cru tao phirc hop hoat chét véi phospholipid. Két qua thu
duogc co thé tiép tuc st dung cho nghién ctru thir nghiém hoat tinh sinh hoc clia phirc hop trong diéu kién in vivo.
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SUMMARY

Prodigiosin (Pg), a family of natural red pigments are produced by various bacteria that fist characterized from
Serratia marcescens. It has been demonstrated having anti-bacterial, anti-fungal, anti-neoplastic, anti-oxidant,
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anti-malarial properties, etc. and especially, anti-cancer activity on 60 cancer cell lines. However, Pg has been
reported to be a water-insoluble compound, soluble in solvents, which affects to use of Pg in therapy. In this
study, Pg has been prepared to create a complex with phospholipid (phosphotidylcholine, PC) to increase the
solubility and stability of Pg, thereby increasing its bioactivity. The Pg-PC complex was formed the best with a
molar ratio of 1: 1 at 40°C for 2 hours (83.7%) or at 50°C for 1 hour (80.93%). The amount of Pg in Pg-PC
complex reached 51.7%. The weak links in Pg-PC complex was characterized by IR and UV-VIS spectrum. The
Pg-PC complex has average size of 391.8 nm and zeta potential of 6.98 mV higher than zeta potential of Pg
(-3.62 mV). The solubility of Pg-PC was the best in Na-acetate buffer pH 4.5 (1.45 £ 0.042 ng/mL).

Keywords: Phosphotidylcholine, prodigiosin, prodigiosin phospholipid complex, size complex, zeta potential.

" Author for correspondence: Tel: +84-02437568260; +84-0984371442; Email: ntthao@ibt.ac.vn
280



