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Mot s0 dic diém ciia purpurin-18 tong hop tir chlorophyll a
tach chiét tir tao Spirulina
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Tom tit:

Viéc nghién ctru tong hop chit nhay quang (PS) purpurin-18 (Pp-18) tir tw nhién va xac dinh mot s dic diém ciia n 13 mot trong
nhiing chii ¢ dwgc nhiéu nhém nghién ciru quan tim va phat trién. Trong khudn kho nghién ciru nay, cac téc gia da xac dinh
mét s6 dic diém ciia Pp-18 tong hop dwoge tir chlorophyll a, mét chét dwoc phén lap tir tdo Spirulina. Két qua cho thiy, Pp-18 cé
Kkha ning phan tan tdt trong acetone tai budc song 478,5 nm (R=0,98285) va dat 98%. Phé huynh quang ciia Pp-18 trong acetone
thwe nghiém dwoc do tai nong d 70 ppm va budc song 365,39, 417,62 va 557,96 nm. Thoi gian sdng ciia Pp-18 trong dung dich

acetone la 2,85 ns.

Tir khéa: chat nhay quang, pho hip thu UV-Vis, ph huynh quang, Pp-18, Spirulina.
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Liéu phdp quang dong (Phytodynamic therapy - PDT)
dugc coi la mot phuong thirc sang tao va hip dan dé diéu tri
cac té bao bénh 1y tai chd va bé ngoai [1, 2]. Trai nguoc véi
cac phuong phap diéu tri y té thong thuong khac, PDT khong
can thiét phai giai phong loai thudc da st dung va né dua
trén dac diém cac phan tir PS ¢6 thé tao ra cac loai oxy phan
ting khi chiéu xa, chang han nhu 'O, hodc cac gdc tu do, co
thé lam ton thuong khong thé phuc hoi céc té bao bénh 1y ma
khong 1am hong cac té bao khoe manh 1an can [3].

Cac dihydroporphyrin ty nhién da thu hat nhiéu sy quan
tam vi chung c6 thé duoc sir dung nhu PS hiéu qua dé lam
trung gian cho PDT [4]. Cac hop chit nay thé hién ning suit
lugng tir cao trong viée hinh thanh oxy nguyén tir, doc tinh
thdp va hap thy manh trong vung budc song 650-700 nm
[5]. Pp-18 (hinh 1) 1d mot dan xuét ctia chét di¢p luc, mot
dihydroporphyrin thu vi dé tao ra chat PS nhu cac din xuat
imide cua Pp-18, hap thu 4nh sang trong ving do dén hong
ngoai va hoat dong chng khéi u hiéu qua nén duge ding lam
nguyén lidu ban dau dé tong hop cac chat PS phuc tap hon da
duoc sir dung trong nhiéu nghién ctru [6-8].

_Trong nghién ctru nay, chung t6i xac dinh mot sO dic
diém cua Pp-18 da tong hop tir chlorophyll a thu dugc tir tdo
Spirulina.
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Anhydride ring

Propionic acid
Hinh 1. C4u triic héa hoc cua Pp-18 [9].

nghe Cac dung moi nhu H,0, C,H,OH va (CH,),CO tinh
khiét (Merck) dwoc sir dung de xac dlnh kha nang phan tan
cua Pp-18.

Phwong phap nghién ciru

Phuong phap nghién cuu sw phan tan cua Pp-18 trong
dung dich: trong nghién ctru nay, chung t6i st dung thiét bi
do kich thudc hat bang may Zetasizer nano ZS dé danh gia
su phan tan cta Pp-18 trong cac dung moi la: nudc, acetone
va C,H,OH. Phuong phap nghién ctru qua trinh phan tan cia
Pp- 18 duoc tién hanh nhu sau: Pp-18 dwoc cin dinh lugng va
phan tan vao dung méi vai cac ty 1€ 5, 10, 20, 30, 40, 50, 60
va 70 ppm. Cac dung moi chira Pp-18 duoc dit vao bé siéu
am va tién hanh siéu am trong thoi gian 30 phut voi muc dich
gitip Pp-18 phén tan tdt trong dung mdi. Sau do tién hanh do
phén bé kich thude hat ciia cic mdu dung moi chira Pp-18 tai
céc ty 1& khac nhau. Cudi cung phan tich két qua thu dugc tir
thiét bi do.
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Abstract:

Research and synthesis of photosensitive purpurin 18 (Pp-18)
from nature is one of the topics that many research groups
are interested in and developing. In this study, the authors
defined some characteristics of Pp-18 synthesised from
chlorophyll a - a substance isolated from Spirulina. The results
showed that Pp-18 had good dispersion in acetone at 478.5 nm
(R?=0.98285) and reached 98%. Fluorescence spectroscopy of
Pp-18 in acetone was measured at a concentration of 70 ppm,
wavelengths 365.39, 417.62, and 557.96 nm. The fluorescence
lifetime of Pp-18 in acetone solution was 2.85 ns.

Keywords: fluorescence spectroscopy, photosensitizer, Pp-18,
Spirulina, UV-Vis.

Classification number: 2.6

Phurong phdp do phé hap thu UV-Vis: phd UV-Vis hip thy
duogc ghi lai trén may UV 2450 ctua Nhat Ban (voi tong dai
budc song tir 200 dén 1000 nm). Cac budc song phat hién tir
405,5 dén 696,5 nm duoc sir dung dong thoi dé phat hién phd.

Phwong phap nghién cieu khd nang phat huynh quang va
thoi gian song: phd huynh quang phan giai theo thoi gian
va duong cong phén rid huynh quang dugc do bang phuong
phap dém don photon twong quan thoi gian [10], véi budc
song kich thich 300-700 nm. Phd huynh quang dugc do trén
may quang phé huynh quang FL322 Horiba. Thoi gian ton
tai cua huynh quang dugc udc tinh thong qua phép tinh tich
chap [11].

Két qua va thao luan

Mot trong nhiitng dic diém can quan tim cia PS dé c6 thé
ung dung cho phuong phap PDT la kha nang tan trong nudc
hoac dung moi, kha nang phat quang va thoi gian song ctia no.

Nghién ciru sw phén tan cia Pp-18 trong dung dich

Vi miu Pp-18 thu duge, ching toi da tién hanh danh
gid kha nang phan tan cta Pp-18 trong cac dung méi nudc,
ethanol, aceton.
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Hinh 3. Sy phu thudc clia ndng dé Pp-18 trong acetone vao cwong
d6 hap thu tai cac bwéc séng 478,5 nm (A), 508,5 nm (B), 642,5 nm
(C) va 696,5 nm (D).
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Hinh 4. Phd huynh quang ctia Pp-18 trong acetone thwc nghiém véi ndng do 70 ppm va két qua fitting xac dinh vi tri dinh tai Xc=365,39

nm (A); Xc=417,62 nm (B); Xc=557,96 nm (C).

Nghién cru sy phan tan mau Pp-18 trong nuéc, ching
toi da xac dinh sy phan bd cua cac hat Pp-18 tai nhiéu néng
d¢ khac nhau (5, 10, 20, 30, 40, 50, 60 va 70 ppm). Mic du
chiing t6i da sir dung phuong phap hd tro siéu 4m dé phan tan
Pp-18, tuy nhién két qua thu dugc 1a cac hat nho Pp-18 vai
kich thuéc tir trén 500 dén 1100 nm, phan bd khac nhau tai
cac nong do khac nhau. Két qua do phan bd cho thay, Pp-18
khong tan trong nudc (hlnh 2). Ket qua nay c6 thé do ciu
trac phan tir ciia Pp-18 gdm cic gdc carboxyethyl, ethenyl,
dihydro, tetramethyl, porphine, dicaroxylic va anhydride.
Trong khi d6, chi ¢6 gbc hydroxyl (OH") 1a gop phin vao viée
phan tan trong nudc, tuy nhién cac gbe con lai chiém wu thé
hon nhiéu trong cau trac cuia Pp-18, nén c6 18 day 1a Iy do dan
to1 Pp-18 tao thanh cac hat nho trong nudc.

Ddi v6i dung moi C,H,OH, kha nang phan tan cta Pp-
18 tai cac budc song hap thu khac nhau c6 hé sb R*twong
ung 1a 405,5 (R*=00,88076), 508,5 (R*=0,94009), 640,5
(R>=0,89182) va 696,5 nm (R=0,81564). Két qua cho thy
hé s6 R? ¢6 gia tri thip nhat tai 696,5 nm (R>=0,81564) va cao
nhét tai 508,5 nm (R=0,94009). Cé thé thay, Pp-18 c6 kha
nang phan tan trong C,H.OH va duong chuan ¢6 do Chll’lh Xac
cao nhat tai budc song 508 5 nm (R*=0, 94009) & nong do 70
ppm. Tuy nhién, hé s6 R2nhu trén cho thiy kha nang phén tan
cua Pp-18 trong C,H,OH chi dat ¢& 94%, do d6 hoa tan chua
hoan toan.

Nghién ctru sy phan tan cia Pp-18 trong acetone voi 8
nong do khac nhau tai cac budc song hap thu khac nhau co hé
s0 R? tuong g tai 478,5 (R?=0,98285), 508,5 (R=0,98116),
642,5 (R*=0,97968) va 696,5 nm (R?=0,97723) cho thdy hé
s0 R? ¢6 gi4 tri thap nhét tai 696,5 nm (R>=0,97723) va cao
nhét tai 478,5 nm (R?=0,98285). Két qua cho thay, Pp-18 co
kha nang phan tan tot trong acetone dat c¢& 98%, cao hon mirc
94% cua C,H,OH va duong chudn co do chinh x4c cao nhat tai
budc song 478 5nm (R?=0,98285) &' nong d6 70 ppm (hinh 3).

Két qua trén cho thiy, kha ning phan tan ciia Pp-18 trong
acetone 1a tot hon nhicu so v6i trong C,H,OH va nuéc.
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Nghién ciru khd nang phat huynh quang ciia Pp-18

Phé phat xa huynh quang dugc dénh gia thong qua su kich
thich & dai budc song tir 300 dén 700 nm. Su thay doi cua
bude song kich thich c6 anh huong dén quang phd cua Pp-18.
Trong dai budc song thir nghiém, chiing t6i thay Pp-18 c6 kha
nang phat huynh quang xung quanh cac budc soéng: 365,39,
417,62 va 557,96 nm, trong d6 manh nhit ¢ budce song 365,39
nm. Tuy nhién, dé c6 thé st dung dugc hop chét nay lam chat
PS cho phuong phép PDT thi né can c6 kha ning phat quang
& budc song dai hon, chinh vi vay chung t6i nham muc tiéu
vao tim kiém sy phat quang ciia Pp-18 tai budc séng 16n nhat
ma hop chat co dugc. Két qua cho thy, phd huynh quang tot
nhit cua Pp-18 dat dugc ¢ budc song 557,96 nm. Cuong do
tuong doi ciia Pp-18 tai cac budc song nay dugc thé hién ¢
hinh 4. Két qua nay cia chiing t6i ciing twong tw nhu két qua
nghién ctru ctia Hoober va cs (1988) [12] cho kha nang phat
quang cua Pp-18 ¢ dai song 417 va 557 nm.

Nghién ciru thoi gian séng ciia Pp-18

Két qua do thoi gian séng cua Pp-18 phan tan trong
acetone dugc trinh bay trén hinh 5, st dung ham phan bd
EXPdecay! trén co s& ham phan bd nay xac dinh duoc thoi
gian séng ctia Pp-18 trong dung dich acetone 1a 2,85 ns voi
sai s6 chudn 0,057 ns.
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Hinh 5. Thoi gian séng clia Pp-18 trong acetone thwc nghiém vé&i
néng do 70 ppm va két qua ndi suy xac dinh thoi gian séng cla
Pp-18 la 2,85 ns.
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Dé ¢ thém thong tin cho nhan dinh co thé dé xuét
Pp-18 1am nén tang tiém ning trong PDT hay khong, thoi gian
ton tai huynh quang cua Pp-18 ciing duoc do trong cac diéu
kién thir nghiém cua chung toi. Hinh 5 thé hién cac két qua
thu dugc cho sy phan ra huynh quang cua Pp-18. Bong hoc
phéan rd ham mii dd dugc quan sat cho thfiy su hién dién cua
phan tir bi kich thich trong mau. Thoi gian song ctia Pp-18 thu
duoc cho thiy, day 1a khoang thoi gian ton tai trung binh cua
mot chat phat quang c6 ngudn gbe tu nhién: 2, 85 ns, phu hop
v6i nghién ciru ctia Correia va cs (2014) [13] vé thoi gian ton
tai cia huynh quang quan sat dugc d6i véi chlorophyll a dang
don phan tir va ludng phan ti.

Pp-18 c6 kha ning phan tan tot trong acetone tai budc
song 478,5 nm (R=0,98285) & ndng d6 70 ppm va dat 98%.
Phé huynh quang ctia Pp-18 trong acetone thyc nghiém véi
néng do 70 ppm thu dugc ¢ budc song 365,39, 417,62 va
557,96 nm. Thoi gian séng ctia Pp-18 trong dung dich acetone
l1a 2,85 ns.

Nhom thyc hién dé tai xin trén trong cam on Vién Ung
dung Cong ngh¢, Bo Khoa hoc va Cong nghé da cap kinh phi
de chung toi thuc hién va hoan thanh nghién ctru nay.
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