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NGHIEN CU'U TiNH CHAT QUANG CUA VAT LIEU TONG HOP
TU VO BUOI BINH HWONG UNG DUNG TRONG Y SINH HOC
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TOM TAT

Vit liéu phat huynh quang duoc st dung rong réi trong y sinh hoc, va ciing khong it chat nhuém huynh quang
dugc sir dung la nhitng chat hoa hoc doc hai hodc dat tién. Bén canh d6, viéc ché bién sau dé ting gia tri nong
san sau thu hoach dang ngay cang duoc quan tdm. Trong cong trinh nay, vo budi-mét loai phé phu pham trong
ndng nghiép duoc sir dung nhu mot ngudn nguyén liéu hitu co ban dau dé tong hop ra chat c6 kha ning phat
huynh quang hitu co va than thién véi méi truong. Vo budi dugc xu Iy ¢ nhiét do cao dé thuc hién phan @ng
carbon hda tién chit ban du. Vat liéu phat huynh quang tir vo budi (VB) thu duge duoc khao sét tinh chit quang
va do bén quang hoc theo thoi gian. Két qua thu dwoc cho thdy, vat liéu thu dwoc phét ra huynh quang mau xanh
V6i bude song phat quang 1a 439 nm va c6 do bén quang téi thiéu 1a 100 phut dudi tac dong tryc tiép cua anh
séng tring. Tiép do, vat liéu phéat huynh quang tir v budi duoc thir nghiém bude dau véi kha ning nhudém té bao
vi khuan. Két qua thuc nghi¢m cho thdy, khi soi trén ban soi tir ngoai UV, mau vi khuan c6 u véi vat ligu phét
huynh quang phat ra anh sang mau xanh, trong khi mau vi khuan khéng u voi vat ligu phat huynh quang thi
khong hién thi mau. Diéu nay cho thiy rang, cé thé sir dung vat liéu phat huynh quang dwoc téng hop tir vo budi
dé nhuom té bao vi khuan va quan sat trén ban soi UV. Cac két qua nay mé ra cac nghién ctu tng dung tiém
nang khac cta vat liéu phat huynh quang tir vo buai trong linh vyc y sinh hoc.

Tir khoa: Vo buai, vat liéu phat huynh quang, nhuom té bao, vi khuan, tinh chét quang, hinh anh.

MO DAU

Chét phat huynh quang la chat cé kha néng phat ra anh sang & bwéc séng nao dé khi bi kich thich béi mét anh
sang v&i budc séng xac dinh. Chat phat huynh quang thuwdng dwoc st dung trong y sinh hoc nhw nhuém té bao,
nhuém DNA, danh d4u céac phan t& sinh hoc... M6t sé chat phat huynh quang phd bién nhw ethidium bromide
thwerng dwoc st dung d& nhudm DNA, tuy nhién day 1& mot chat doc, c6 thé gay ung thu cho ngwdi va dong vat;
hay Hoechst — mét chat phat huynh quang dwoc biét dén 13 it déc t6 vai t& bao, nhuwng lai twong dbi dat tién.
Ngoai thubc nhudm tdng hop, con cd mét sb thudée nhudm cé ngudn géc tw nhién nhw haemotoxylin va carmine.
Tuy nhién céc thudc nhudm cé ngudn gbe tw nhién ndy cho mirc d6 hién thi mau yéu va can cé chét tang cwong
mau s dung kem.

Thoi glan gén day mét sé chét phat quang tir thue vat da dwoc nghién ctru rng dung trong Iinh viee y sinh hoc
nhw cdm bién/hinh anh, quang dién t&, quang xdc tac, phan phoi thuoc/gene ky thuat mé, y hoc téi tao, tri liéu
ung thw... (Rabiee et al., 2022). Trong nghién ctru nay, chdng téi quan tam dén trng dung trong hinh anh sinh hoc
cla vat liéu phat quang. Gan day, nhém tac gia Atchudant va cong tw da nghién ciu ché tao chét phat quang ti
vé qua kiwi nham st dung d& quan séat té bao ngudi binh thudng va té bao ung thu trén kinh hién vi cho hinh
anh quan sat rd nét, thé hién sy twong thich sinh hoc va déc tinh té bao thap (Atchudan et al., 2022). Trwéc do,
nam 2017, nhém tac gid Manaf va cdng sw cling da ché tao chat phat quang tir vé cay cao lvong dé& nhudm té
bao N2a va t& bao A-375 (Manaf et al., 2017).

Bén canh d4, bwdi 1a mot loai thwe phdm bd dwéng va dem lai hiéu qua kinh t& cao v&i mot sb san pham ché
bién nhw nwéc ép bwéi, tinh dau bwdi, rwou bwdi,... (Chavan et al., 2018) . Gan day, viéc dau tw ché bién sau dé
tang gia tri ndng san dang ngay cang dwoc chu trong Viéc ché blen cac san pham tr v6 budi - mot loai phé phu
pham trong néng nghlep chira cac phan chinh nhw pectin, cellulose, tinh dau, polyphenol, flavonoid... s& gop
phan nang cao gia tri kinh t& cla qua bwdi va gidm ngudn gay ra 6 nhiém méi trwdng. Gan day, da cé mot sé
nghién ctru ¥ng dung t vé bwdi nhw tra tdi loc (Trdn Thanh Tric et al., 2021), thanh phén cta dau gdi dau
(Nguyén Thi Linh Tuyén et al., 2023)... V6 bwéi cling da dwoc str dung lam nguyén liéu dé tdng hop thanh céac
chét phat huynh quang voi kha nang phat quang manh, d6 b&n mau cao dé phat hién khang sinh (Qi et al., 2022),
hay ion Fe®" va L- -Cysteine (Zhang et al., 2022). V&i khd nang phat huynh quang nay kém thém déc tinh thép,
than thién véi méi treéng va ré tién, né ciing cé thé str dung th nghiém trong viéc danh dau/ nhuém cac phan to
sinh hoc.

Do vay, cong trinh nay tap trung nghién ctru tinh chét quang cua vat liéu phat huynh quang ttr v budi va budc
dau th&r nghiém s dung né dé nhuém cac té bao vi khuan.
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NGUYEN LIEU VA PHUONG PHAP

Nguyén vat liéu

Nguyén liéu chinh s dung trong c6ng trinh nay 1a vé buwdi Di&n va vi khuin Salmonella enterica VTCC 12277.
Téng hop vat liéu phat quang tir vé bwdi

V& budi thu vé& duoc riva sach bing nwéc voi. Sau d6, cat nhd thanh tirng miéng nhé co kich thwéc khoang 1 cm
x 5 cm. SAy vo budi da cit nhé & 80°C trong 20 gi¢r bing ti sy SH-DO-250FG (Han Qudc). Tiép theo, s dung
chay va cbi st nghién nhé vé budi thanh dang bét/hat nhd. Can 5 gram vé bwdi va ldy 50 mL nwéc deion vao
binh Teflon. H&n hop nay dwoc G & 200°C trong 2 gid va sau do, dé& ngudi dén nhiét do phong. Loc bd cén bang
gidy loc va ly tam & 5000 rpm trong 30 phut. Dung dich bén trén thu dwoc | san phdm tao thanh — vat liéu phéat
huynh quang VB.

Khao sat tinh chat quang

Vat liéu tao thanh tir v budi dwoc khao sat quang phd hap thu bang thiét bi quang phd nhé giot Nanodrop 8000
(Thermo Scientific, M) va quang pho huynh quang bang thiét bi quang pho huynh quang nho giot Nanodrop
3300 (Thermo Scientific, My). D6 bén quang cda vat liéu duoc khao sat bang dé mau vat liéu dwdi anh séang
tréng truc tiép, do cwdng d6 huynh quang sau méi 10 phut trong 100 phdt.

Thir nghiém nhuém té bao vi khuan

Vi khudn trir ddng dwoc hoat héa va nuéi 16ng trén mai trwdng LB & 37°C trong 16 gier. U vi khudn & 95°C trong
10 phut dé diét chét hét vi khuan. Sau dé, ly tam & 5000 rpm trong 3 phut dé loai bd dich nudi vi khuan, riva lai 2
l&n bang dém PBS (Phosphate Buffered Saline). U vi khudn véi vat liéu phat huynh quang VB trong dém PBS
trong 30 phat. Ly tm loai bd dich tan, rira lai 3 14n bdng dém PBS. Phan tan can thu dwoc trong 50 pL PBS va
quan sat hinh anh trén ban soi UV. MAu déi chirng 1a mau vi khudn khéng dwoc G véi vat liéu phat huynh quang VB.

KET QUA VA THAO LUAN

Chét phat huynh quang tir vé bwéi

V6 bwéi twoi ban dau dwoc cat nhd, siy khd va nghién nhé (Hinh 1a-d). Vé bwéi sau khi dwoc thyc hién phan
L’rng carbon héa & nhiét d6 cao thi thu dwgc dung dich mau vang (Hinh 1e). Khi bij kich th’ich b&i anh sang UV thj
chat tao thanh c6 kha nang phat ra huynh quang mau xanh (blue) (Hinh 1f) nhw mét s6 c¢ong trinh da cong bo

gan day (Qi et al.,, 2022; Zhang et al., 2022). Hién twong nay cho thay rang mot sb chat trong vo budi da duoc
carbon héa tao thanh cac chat c6 cau trac va bé mat maoi.
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—
Anh sang tréng Anh séang UV
Hinh 1. Vé bwéi (a-d) va vat liéu phat huynh quang tao thanh dwéi 4nh sang trang (e) va &nh sang UV (f)
Tinh chat quang cua vat liéu tao thanh

Tinh chat quang cla vat liéu tao thanh dwoc thé hién qua phd hap thu va phd huynh quang ctia nd. Phd hép thu
ca vat lieu phat huynh quang tao thanh dwoc khao séat trong dai bwédc séng tlr 200 nm dén 750 nm trén thiét bi
do quang phd hap thu nhé giot (NanoDrop 8000). Két qua thu dwoc cho thay, phd hap thu cua vat liéu phat huynh
quang VB xuét hién cac dinh hap thu cuc dai tai budc séng 280 nm va 335 nm (Hinh 2). Trong d6, dinh hap thu
tai bwéc séng 280 nm xuét hién dwoc cho la do cé sw dich chuyén dién t& n-n* cda lién két C=0 trong nhém
carboxyl cla vat liéu phat huynh quang VB, trong khi d6, dinh hép thy tai bwéc séng 335 nm dwoc cho l1a do c6
sw slra dbi cac thanh phan khac nhau trén bé mat vat liéu. Didu nay chi ra rang céu tric cla vat liéu phat huynh
quang VB tao thanh cé chira nhém mang mau n - dién t& (cu thé 1a nhém carboxyl) va cé céu tric lien hop (Qi et
al., 2022; Zhang et al., 2022).
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Hinh 2. Phé hép thu cta vat liéu phat huynh quang VB

Quang phé huynh quang cta vat liéu tao thanh duoc ghi nhan bang phuong phap do quang phd huynh quang
nhd giot (NanoDrop 3300). Phé huynh quang cho thay vat liéu phat quang VB phat ra anh sang mau xanh véi
dinh phat quang tai bwéc séng la 439 nm khi bj kich thich béi anh sang UV 312 nm (Hinh 3).
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Hinh 3. Phé huynh quang cha vat liéu phat huynh quang VB

Bén canh d6, tinh &n dinh cta huynh quang cla vat liéu phat huynh quang VB dwéi anh sang tréng theo thoi
gian. Mau dwoc dé dudi anh sang tréng, sau dé ghi nhan cwdng dé huynh quang khi bi kich thich b&i anh sang
UV sau mdi 10 phat trong khodng 100 phat. Két quéa phan tich cho thdy khéng c6 sw thay déi dang ké& vé& cwong
dd huynh quang cta vat liéu phat quang VB theo thoi gian (Hinh 4). Két qua nay thé hién vat liéu phat huynh
quang VB tao thanh kha én dinh, khong bi tdc dong nhiéu bdi anh sang trang. Tinh chat nay gidp vat liéu phat
huynh quang VB c6 thé thuan loi thwc hién mét sé ng dung ma khéng can phai bao boc, bao vé khdi &nh sang
trédng chiéu vao khi tién hanh thyc nghiém trong khodng 100 pht.

Nhuw vay, tir cac két qua phan tich trén c6 thé khang dinh rang, tir vo budi (vat chat khong phat huynh quang) c6
thé tao thanh vat liéu phat huynh quang mau xanh bé&n theo thoi gian. V&i tinh chat huynh quang nay, chét phat
huynh quang tir vd bwéi c6 thé c6 tiém nang (rng dung trong linh vc y sinh hoc.
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Hinh 4. Cwé&ng d6 huynh quang cua vat liéu phat huynh quang VB theo th&i gian
Binh hwéng wng dung trong y sinh hoc

V6i tinh chat huynh quang, vat liéu phat quang VB cé thé thir nghiém s dung véi dinh hwéng rng dung trong y
sinh nhw phat hién kim loai, khang sinh, cac t& bao... Trong bao cdo nay, ching t6i da st dung né d& nhuém té
bao vi khuén da chét. Vi khuan sau khi diét bang nhiét do cao, G véi vat lieu phat huynh quang VB, loai bé dich
tan va rlra troi vat liéu _huynh quang bam dinh dwoc phén tan vao trong PBS va soi duéi anh sang UV. Hinh anh
ghi nhéan dwoc cho thdy, mau vi khuan cé G véi vat liéu phat huynh quang VB phét ra anh sang mau xanh, trong
khi mAu vi khuan khéng 4 véi vat liéu phat huynh quang VB thi khong c6 mau (Hinh 5). Diéu nay cho thay rang
vat liéu phat huynh quang VB c6 thé da két hop véi vi khudn bang mét cach thirc nao d6, cé thé 1a ching da xam
nhap vao trong té bao vi khudn. Nhw vay, str dung vat liéu phat huynh quang VB c¢6 thé nhuém dworc t& bao vi khuén.
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Hinh 5. Anh mau (trai) va anh den trang (phai) cia dung dich vi khun da nhudém
bang chat phat quang VB dwéi &nh sang UV

KET LUAN

C6ng trinh nay da nghién ctu tdng hop dugc vat liéu c6 kha nang phat huynh quang tlr vé budi béng céch
carbon héa tién chat ban diu & nhiét do cao. Vat liéu thu dwoc phat ra huynh quang mau xanh véi bwéc séng
phéat quang 1a 439 nm va cé dd bén quang téi thidu 14 100 phat dwéi tac dong truc tiép cla anh sang trang. Vat
liéu phat huynh quang nay dwoc thir nghiém bwéc dau véi kha nang nhudém té bao vi khuin da chét. Hinh anh
soi trén ban soi tir ngoai UV cho thay mau vi khuan cé G véi vat liéu phat huynh quang phat ra anh sang mau
xanh, phan biét kha rd rét véi mau dbi chirng. Két qua nay mé ra cac (ng dung tiém ndng khac cla vat liéu phat
huynh quang tir vé bwi véi viéc st dung tinh chét quang trong linh vuc y sinh hoc.

Lai cam on: Nghién cizu ndy diroc tai tro'béi Pai hoc Quéc gia Ha Néi trong d@é tai mé s6 QG.24.
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STUDY ON OPTICAL PROPERTIES OF POMELO PEEL - DIRIVED
MATERIALS FOR APPLICATING IN BIOMEDICINE

Vu Thi Huyen®, Pham Thu Thuy

Faculty of Agriculture Technology, University of Engineering and Technology, Vietnam National University, Hanoi

SUMMARY

Fluorescent dyes are widely used in biomedicine, but most of them are either toxic or costly chemicals. In
addition, deep processing of post-harvest agricultural products to enhance their value is receiving more attention.
In this work, pomelo peel, an agricultural waste product, was used as a carbon source to synthesize an
environmentally friendly and organic fluorescent substance. To perform the carbonization reaction, the pomelo
peel was treated with high temperatures. The optical properties and fluorescent stability over time of the obtained
product were investigated. The results showed that the emission wavelength of fluorescent material was 439 nm
and it has fluorescent stability when exposed to long-term light (at least 100 minutes). Additionally, this
fluorescent material was initially tested for its ability to stain bacterial cells. The results show that when
ultraviolet light is irradiated, bacterial samples incubated with fluorescent materials have a blue color, while the
control sample does not have any color. This means that fluorescent material from pomelo peel can be used to
stain bacterial cells. These results demonstrated the huge potential of its to application in the biomedical field.

Keywords: Pomelo peel, fluorescent material, cell staining, bacteria, optical properties, imaging.
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