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ARTICLE INFO ABSTRACT
Received: 14/02/2025 This study focuses on the green synthesis of silver nanoparticles (AgNPs) from the leaf
) extract of Cratoxylum pruniflorum and their application in hair dyeing. The aim is to
Revised: 11/3/2025 analyze the physical properties of AgNPs and their potential use in hair dyeing. AgNPs
Published: 11/3/2025 Were synthesized through the reduction of Ag" from an AgNO; solution using the leaf

extract of C. pruniflorum. Several analytical techniques, including UV-Vis spectroscopy,
X-ray diffraction, Fourier-transform infrared spectroscopy, transmission electron
KEYWORDS microscopy, and scanning electron microscopy, were employed to characterize the AgNPs.

Cratoxylum pruniflorum UV-Vis analysis revealed a chal_racteristic absorption peak at 437 nm, confirming the

. . presence of AgNPs. X-ray diffraction patterns showed a face-centered cubic structure of the
X-ray diffraction nanoparticles. Fourier-transform infrared spectroscopy analysis indicated that functional
Scanning electron microscopy  groups such as O-H, C=0, C-H, and C-O from the extract played a role in the reduction and
Transmission electron stabilization of the nanoparticles. Transmission electron microscopy, and scanning electron
microscopy microscopy images revealed spherical AgNPs with sizes ranging from 5 to 40 nm and a
uniform size distribution. The application of the AgNPs solution in hair dyeing resulted in a
uniform black color that remained stable even after 20-30 washes. Sensitivity tests on Swiss
white mice showed no signs of inflammation or skin irritation, confirming the safety of the
product. These findings suggest that silver nanoparticles from C. pruniflorum leaf extract
have promising potential for use in safe and effective hair dye products.
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Ngay nhén bai:  14/02/2025 Nghién ciru nay tip trung vao viéc tong hop nano bac sinh hoc tir dich chiét cdy Thanh
nganh (Cratoxylum pruniflorum) va tng dung cta chiing trong nhudm téc bac. Muc tiéu ctia

Ngay hoan thi¢n:  11/3/2025 nghlen ctru 1a phén tich céc ddc tinh vét Iy cua nano bac va kha néng tng dung trong nhuoém
Ngay ding:  11/3/2025 toc. Nano bac dugc tong hop thong qua phan tng khir Ag” tir dung dich AgNO; bang dich

chiét cay C. pruniflorum. Céc phuong phép phén tich bao gom quang phd UV-Vis, pho

\ . nhiéu xa tia X, phd hdng ngoai bién doi Fourier, kinh hién vi dién tur truyen qua va kinh hién
TU KHOA vi dién tir quét duoc sir dung dé danh gia cac dic tinh cua nano bac. Két qua quang phé UV-

Thanh nganh Vis chi ra dinh hip thu tai 437 nm, dic trung cho nano bac. Phé) nhiéu xa tia X xdc nhan cau
) triic 1ap phuong tam mét cia nano bac. Pho hong ngoai bien doi Fourier cho thay cac nhom
) O-H, C=0, C-H va C-O tir dich chiét tham gia vao qua trinh khir va 6n dinh hat nano. Hinh
Hién vi dién tir quét anh chup kinh hién vi dién tir truyén qua va hién vi dién tir quét chi ra céc hat nano bac hinh
Hién vi dién tir truyén qua cAu, kich thudc tir 5-40 nm y01 phan bd kl‘Ch thuqc dong déu. Kha nang nhuom tgc bac bang
dung dich nano bac cho thay mau den dong nhat va khong bi phai sau 20-30 lan goi. Thir
nghiém man cam trén da chudt nhat tréng Swiss khong phat hién viém nhiém hay kich @ng,
ching minh tinh an toan ctia san pham. Nhiing két qua nay md ra trién vong ting dung nano
bac tir dich chiét cdy Thanh nganh trong cc san pham nhuém toc an toan.

Phé nhidu xa tia X

Nano bac
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1. Gigi thigu

Nano bac (AgNPs) 1a mét dang Vit liéu nano dugc nghién ctru va tng dung phd bién do c6 hoat
tinh sinh hoc manh, dién hinh 13 hoat tinh khang khuan va chéng oxy hoa [1]. Tong hop xanh nano
bac st dung dich chiét thuc vat hodc tir cac nhém sinh vat khac da duoc quan tam boi sy than thién
Vi méi truong, giam thiéu viéc sir dung hoa chat doc hai, dong thoi co thé tan dung cac hop chét sinh
hoc c6 trong thyc vat dé ting cudng tinh ning ctia nano bac [2]. Cay Thanh nganh (Cratoxylum
pruniflorum (Kurz) Kurz) 1a mot loai thuc vat duoc str dung trong y hoc co truyén nho vao cac hop
chit sinh hoc ¢6 hoat tinh khang khuan, chong oxy hoa, khang ung thu va tao mau ty nhién [3] - [5].
Céc thanh phan flavonoid, tannin va polyphenol trong céy c6 kha nang gin két véi soi toc, giup tao
mau bén va an toan hon so véi cac pham nhuom tong hop. Ung dung nano bac trong nhudém téc mang
lai nhiéu loi ich nhur kha nang c¢b dinh mau sic tot, khang khuan cho da dau va han ché tac dong cua
hoa chat nhudm toc truyen thong [6]. Nano bac c6 thé tao lién két vé6i protein cua soi toc, gitip ting do
bén mau va giam thiéu anh hudng tiéu cuc dén stic khoe nguoi sir dung. Mic du, nano bac di duoc
nghién ctu rong rdi trong nhiéu linh vuc, tng dung ciia nano bac tong hop xanh tir dich chiét thuc vat
trong nhudém toc van chua dugc nghién ciru siu. Dic biét, chua co nhiéu cong trinh nghién ctu vé
viéc str dung dich chiét tir cdy Thanh nganh trong viéc tong hop nano bac nham ting dung trong cong
nghé nhudm toc an toan. Trudc thyc trang nhudm toc bang hoa chat tong hop c6 thé gay kich tmg va
anh huong dén stic khoe, viée tim kiém phuong phap nhudm toc an toan, than thién véi méi truong 1a
rat quan trong [7], [8]. Do d6, nghién ctru nay tap trung vao viéc tong hop va xéc dinh dic tinh cia
nano bac sir dung dich chiét tir cay Thanh nganh, dong thoi danh gia tiém niang Gng dung ciia ching
trong nhudm toc, gop phan phat trién mot phuong phap nhudm toc tr nhién, hidu qua va an toan.

2. Vat liéu va phwong phap nghién ciu
2.1. Thu dich chiét cdy Thanh nganh

Mau than cdy Thanh nganh 3 nim tudi duoc thu vao thang tu, tai huyén Sin Ho, tinh Lai
Chau. Mau dugc bam nho va sdy kho ¢ nhiét do 40 °C trong 72 gio. Dich chiét duoc thu bang
cach dun so6i mau kho than trong nudc khir ion véi ty 1& 100 gram/1000 ml nudce trong 30 phit.
Dich dugc loc qua gidy loc Whatmann (Cytiva, Trung Qudc) dudng ® 220 mm.

2.2. Phwong phdp tong hop

Téng hop nano bac nhu dd mod ta trong nghién ciru trudc véi mot sé thay ddi [9]. Chuan bi
dung dich mudi AgNO; nong do 5 mM (Sigma, Aldrich), khudy déu bang con tir dé ting cuong
cac phan mg héa hoc. Chuyén 90 ml dung dich AgNO; 5 mM sang cdc dong 100 ml va dit 1én
may khudy tir voi tbe do 600 vong/phut. B6 sung dich chiét vao dung dich AgNO; 5 mM theo ty
1€ 1:100 (v/v), sau do tiép tuc khuay trong 20 phut. Quan sat sy thay doi mau sic, két qua cho
thiy mau sac tir nhat sang dam dan theo thoi gian, trong do ctr 5 phat dugc chup anh mot lan vé
su thay d6i mau sic dung dich. Dung dich dugc dé ngudi & nhiét dd phong va tién hanh do phd
Multscan sky (250 - 800 nm).

2.3. Phwong phdp nghién civru céu triic, hinh thdi va tinh chit Iy héa ciia phivc hé nano bac -
Thanh nganh

Phan tich dic dic diém 1y hoa, hinh thai ciu trac hat duge thuc hién nhu di mé ta trude day [9].

- Phdn tich phé tan xq tia X (XRD): Mau duoc 1am min va dong nhat. Chiéu tia X vao mau,
tao ra cac dinh tan xa dic trung. Thu thap dir liéu vé goc tan xa va cuong do tir cac dinh phan xa.
Phan tich phd XRD dé xéac dinh ciu trac tinh thé, kich thuéc hat va loai pha.

- Phdn tich phé hong ngoai bién doi Fourier (FTIR): Phén tich phd FTIR gitp xac dinh cac nhom
chirc va ciu trac hoa hoc caa hat nano. Mau hat nano dugc chuan bi va dit vao may FTIR (Fourier
Transform Infrared Spectroscopy). Tia héng ngoai duoc chiéu vao mau va cac phan xa hoac hap thu
hdng ngoai tir mau duoc do. Dt lidu thu duoc chuyén dbi qua phép bién ddi Fourier.
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- Chup dnh kinh hién vi dién tir truyén qua (TEM): Mau nano duge lam mong dugi 100 nm,
sau do dat 1én luoi TEM. Tia electron dugc truyen gua mau de tao ra hinh anh chi tiét cdu trac
bén trong hat nano. Phuong phap nay cung cip do phan giai rat cao va thich hop dé quan sat cau
triic ndi tai cua hat nano, bao gom kich thuéc va hinh dang.

- Chup anh kinh hién vi dién tir quét (SEM): Mau hat nano dwoc dit trén dé mau va chum
electron quét qua bé mat mau. Electron phan xa tir mau dwoc thu thap dé tao hinh anh. SEM co
d6 phan giai thap hon TEM, nhung hiéu qua trong viéc nghién cttu bé mit, hinh dang va phéan b
cua hat nano.

2.4. Ddnh gid higu qud nhugm téc

Téc bac duoc thu thap tir nhitng ngudi cho toc. Tidu chuén 14 soi toc 6 mau tring dong déu,
d6 dai tir 20 - 30 cm. Cac mau toc khi thir nghiém thi phai c6 ngudn gbc tir cing mot nguoi dé
tao ra sy dong nhat. Dt soi bui toc ¢6 % chim trong dung dich nhudm, % con lai khéng nhuém
dé ddi chiéu (ddi chimng). Thoi gian nhuom 1a 60 phiat. Mau téc trude va sau khi nhuém xong
dugc chyp anh dé danh gia hiéu qua nhuom toc.

Danh gia kha ning bén mau duoc thuc hién bing cach ngam soi toc sau khi nhudém trong dung
dich nudc goi dau Clear (Unilever, Anh) duoc ban trén thi truong da duoc pha lodng ty & 1:100
(v/v) mdi lan 3 phat, sau d6 xa lai bang nude may. S6 1an xir Iy v6i dau goi tir 20 — 30 lan. Phan
tich sy thay d6i muc d6 sang mau (hodc nguoc lai 13 d6 sim mau cua toc sau khi nhudém) bang
phan mém phan tich anh chuyén dung ImagJ (National Institutes of Health, USA) theo huéng
dan ciia nha san xuat. Phan tich thong ké so sanh su thay d6i muc do sang mau cua toc duoc thuc
hién bang cac kiém dinh Anova, kiém dinh Mann-Whitney test khi so sanh su khac biét giira toc
chua nhudém véi toc di nhudm va toc sau khi goi. Phan mém thdng ké dugc sir dung 1a GraphPad
Prismer 10.1 (GraphPad Software, Inc. San Diego, California, USA).

2.5. Thir nghiém mirc dp nhay cam voi da trén chugt

Chudt nhét tréng Swiss 8 tuan tudi dugc chia 1am 2 16, mdi 16 3 con. O 16 d6i chirng, ving da
dugc xir Iy v6i bong tim nude cat. O 16 thir nghiém thi ving da dugc tim bang bong chira dung
dich nhudém toc. Thoi gian tim 1a 15 phut. Tiép theo, lau sach bang bong va quan sat sy thay doi
cua da trong 48 gio.

3. Két qua va thio luan
3.1. Anh hwong cia dich chiét than, ld 1én phan ing téng hep nano bac

AgNO, AgNO,+dich chi€t  AgNO,+dich chi€t  AgNO;+ dich chiét AgNO; + dich chiét AgNO; +dich chiét
0 phat 0 phat 5 phat 10 phat 15 phat 20 phat

Dich chiét than

Dich chiétla

Hinh 1. Hinh dnh so sanh phan ung tong hop nano bac si- dung dich chiét
ter than va dich chiét tir ld cua cdy Thanh nganh
Phan mg tong hop nano trude tién duge quan sat boi sy chuyén doi tir dung dich mudi bac
khong mau dan sang mau vang nhat va nau ddm. Muc d¢ mau sac cho phép danh gia ban dau

http://jst.tnu.edu.vn 5 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 230(10): 3- 10

nhung rat quan trong dbi v6i hidu ‘qua cua qua trinh tong hop [10] Phan tmg tong hop nano bac
sir dung dich chiét 14 ciing duoc tién hanh dé so sanh véi dich chiét than, véi ty 1¢ dich chlet/dung
dich AgNO; 1a nhu nhau 1:100 (v/v). Két qua dugc trinh bay trong Hinh 1 cho thay dich chiét tir
14 ciing chi ra ddc trung cia phan ng tao nano bac la su chuyen mau dung dich sang vang, ndu
nhat va ndu dam. Tuy nhién, d0 ddm mau cia dung dich tir 14 yéu hon so véi dich chiét tir than &
tat ca cac moc thoi gian 5, 10, 15 va 20 phat. Nhu vy, danh gia ban dau cho thiy dich chiét tir
than cay Thanh nganh c6 kha nang khir ion bac thanh dang nano bac manh hon so véi dich chiét
tir 14. Do d6, dich chiét tir than duoc sir dung dé tong hop nano bac cho cac phén tich tiép theo.

3.2. Phé hép thu UV-Vis ciia nano bac dwoc téng hop

Quan sat pho UV-vis (Hinh 2) cho thdy dung dich AgNO; trude khi bo sung dich chiét khong
cho dinh hap phu cuc dai trong ving 350 - 800 nm.

137 nm

= \
S / \
S ‘ / \ -
oe \ / \ Dung dich nano - 20 phat
; \ /( ! Dung dich nano - 15 phut
S \ i ‘.\ Dung dich nano - 10 phat
-:: \ / .-\ Dung dich nano - 5phat
«tg \
= N \ AgNO3
! Dijch chiér

Budc song (nm)

Hinh 2. Phé hdp thy UV-vis ciia dung dich nano bac dwoc tong hop ¢ 60°C theo thoi gian
Tuy nhién, cac dinh hip thu cuc dai & budc song khoang 420 - 450 nm dwoc quan sat & cac
maiu do sau khi di bd sung dich chiét ¢ cac mde thoi gian do 5, 10, 15 va 20 phat. Mtc d6 hap
thu (chi s6 OD) tang dén tir 5 phut dén 20 phut. Tat ca cac dinh déu twrong (g v&i budc song 437
nm nam trong khoang hap thu manh déc trung cua nano bac tir 400 - 500 nm. Két qua nay cho
phép két luan so bd rang, phan tng tong hop phirc hé nano bac - dich chiét Thanh nganh da xay
ra va n6 twong dong véi nhiéu bao cdo ve tong hop nano bac béng phuong phap sinh hoc da dugc
béao c4o [11]. Su thay dbi mau sic ctia dung dich phan mg duoc giai thich boi su tuong tac gitra
cac hat AgNPs tao thanh s& gy cong hudng plasmon bé mit din dén su thay d6i mau sic cua
dung dich, dong thoi hap thy budc song cuc dai trong ving d6. SO lwong va vi tri ciia diy
plasmon phu thudc cha yéu vao kich thuéc va hinh thai ciia hat AgNPs. Trong d6, dinh hép thy
tai vi tri khoang 437 nm tng véi dinh cong hudng plasmon cua hat nano bac dang hinh ciu. Nhu

vay, da xay ra phan g tong hgp phtrc hé nano bac AgNO; tir dich chiét ciy Thanh nganh.

3.3. Két qud phén tich phé nhiéu xq tia X

Dung dich nano bac sau khi tbng hop dugc tién hanh phan tich phd nhidu xa tia X (Hinh 3a).
Két qua thu dugc cho théy, mau thé hién & rang cac dinh nhiu xa chinh tai goc (29): 38,20;
44,280, 64,20 va 77,10 tuong Gmg véi cac mat phang (111), (200), (220) va (311). Bang cach so
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sanh v6i Trung tim qudc t& vé dir liéu nhidu xa JCPDS (International Center for Diffraction Data)
hé so s6 01-087-0597, miu AgNPs téng hop nho dich chiét ciy Thanh nganh cho thdy c6 céu tric
lap phuong tam mat (FCC). Cac két qua twong tu da duoc quan sat boi mot nghién ctru gan day
[12]. Cac mat phang nhiéu xa v6i cuong d6 manh hon, cho thay bac 1a thanh phan chinh trong qua
trinh sinh tong hop. Tuy nhién, bén canh d6, hinh anh pho ciing cho thiy cac dinh nhiéu xa 28,2 va
34,5 g v6i Ag,O ciing ton tai trong dung dich duoc tong hop. Nhu véy, két qua cho thiy dich
chiét cdy Thanh nganh di khtr thanh cong Ag” trong mudi AgNO; thanh dang nano bac.

a b
Nano bac

Dich chié

intonsty (au)
~

20 30 40 50 60 70 80 wn % w0 20
2 theta (degree) Warvenurmbsr (cm
Hinh 3. (a) Phé nhiéu xq tia X ciia nano bac va (b) phé hong ngoai bién doi Fourier
cua dung dich nano va dich chiét Thanh nganh

3.4. Két qud phan tich phé hong ngogi bién déi Fourier

Phan tich phd FTIR c6 y nghia quan trong trong nghién ctru hat nano tong hop xanh, gitp xéac
dinh sy hinh thanh va 6n dinh cua hat nano. FTIR xdc dinh cac nhom chuc ti Chét sinh hoc tham
gia vao qué trinh khir va 6n dinh, nhu O-H, C=0, N-H, dong thoi phan tich sy gan ket gitra ching
Vi bé mat hat. Sy thay d6i cudng do hoic vi tri dinh trong phd FTIR trude va sau tong hop cung
cip thong tin vé co ché phan ung.

Két qua phan tich phd FTIR (Hinh 3b) cho thdy c6 su xuat hién dinh hap thu ¢ cac vi tri 3450
cm™ img voi lién két O-H c6 trong cac hop chét phenol, vi tri 2800 va 2900 cm™ &ng véi cac lién
két C-H (Alkane), vi tri 1600 cm™ ing véi cac lién két C=C (Alkene), vi tri 1300 cm™ tng voi
lién két C-O (ester). Nhom O-H va C=C tir phenol va polyphenol déng vai tro chinh trong viéc
khir ion kim loai, trong khi C-H va C-O tir alkane hogc ester c6 thé hd trg on dinh hat nano [13].
Nhimng lién két ching t6 cac hop chét hiru co c6 mit trong dich chiét caa cay Thanh nganh da gan
két 1én bé mat ciia hat nano. Céac hop chat sinh hoc nay duoc chiét xut tir ngudn goc tu nhién,
minh chimg cho phuong phép tong hop xanh than thién véi méi trudng.

3.5. Hinh anh chyp bang kinh hién vi dign ti truyén qua va kinh hién vi di¢n tir quét

Chup anh TEM giup xac dinh hinh dang, kich thugc va c4u truc tinh thé caa hat nano véi do
phan giai cao. TEM con cung cép thong tin vé tinh 6n dinh cua hat theo thoi glan va co thé phat
hién sy thay di trong ciu triic hat khi tiép xac voi méi trudong. Hinh anh hién vi dién tir truyén
qua Hinh 4a cho thiy, cac hat nano dwoc tdng hop c6 dang hinh cau véi kich thuéc khac nhau.
Buong kinh hat dao dong tir 5 - 40 nm véi ty I¢ I6n hat c6 duong kinh trung binh tir 15 - 20 nm.
Nhu vay c6 thé thay rang, dich chiét ciia cdy Thanh nganh di khir cac ion bac thanh dang nano va
su phan bd cua hat 1a kha dong déu.

Chup anh SEM ciing gitip x4c dinh hinh dang, c4u tric bé mat cia hat nano véi do phan gial
cao. Phuong phap nay cling cho phép xac dinh sy két tu hodc hinh dang khong déu cua hat, diéu
nay anh huéng dén tinh 6 on dinh va hiéu qua cua hat nano. Két qua chi ra trong Hinh 4b cho thiy,
c4c nano c6 dang hinh cau va thuong lién két voi nhau thanh cum. Hinh anh SEM ciing thé hién
su két dinh gitra cac hat nano véi cac hop chét hitu co ¢6 trong dich chiét.
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Buong kinh (nm)

Hinh 4. Hinh anh hat nano bac chup bang kinh hién vi dién tii truyén qua TEM (a)
va kinh hién vi dién tir quét SEM (b)

3.6. Két qud ther nghiém trén méu téc bac

Muc dich ctia nghién ctru nay 1a khao sat kha nang nhudém téc bac bang dung dich nano bac
tdng hop tir dich chiét cay Thanh nganh va danh gia d6 bén mau sau khi xur 1y v6i dau goi. Dung
dich nhuém chtra hat nano bac duoc tién hanh nhudém truc tiép 1én miu téc bac, thoi gian nhuém
1a 60 phat. Két qua cho thiy, sau khi nhudm, toc bac da dugc nhuém thanh mau den dong déu,
khong c6 dau hiéu bi phai hay mat mau ngay sau khi xir 1y.

Thir nghiém tiép theo duoc tién hanh voi viéc xir Iy mau toc bang dau goi. Két qua phén tich
hinh anh tryc quan (Hinh 5) chi ra rang, mau téc sau khi nhudém thi nira dwoc nhuém da chuyén
sang mau xam den so v&i nira con lai khong duge nhugm. Cac mau téc sau 20 1an xir 1y voi dau
goi chwa quan sat thdy rd sy nhat mau cua toc so v6i mau téc nhudém ban dau. O lan goi thir 30
mau téc cam quan sang hon tuy nhién sy khac biét cling chua thyuc sy ro rang.

Sau 30 lin goi

Truwée khi nhuém Sau khi nhuém  Sau 20 lan géi

Hinh 5. Hinh dnh téc duoc nhugm voi dung dich nhugm téc nano sinh hoc

bé danh gia chinh xac muc do thay ddi do sang mau (hodc d6 SAm mau) ciia toc trudc va sau
khi nhuom, cling nhu sau 20 va 30 lan goi so voi trudc khi nhuém, phan mém phan tich anh
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chuyén dung ImagJ dd duoc sir dung. Sy thay ddi nay dugc danh gia dua trén don vi do 1a pixel.
Do sang mau (intensity) duge xac dinh tir 0 - 255, gia tri cang cao thi d¢ sang mau cang 16n, gia
tri cang thap thi d6 t6i mau cang cao. Két qua duoc trinh bay trong Hinh 6 cho thdy, mau téc ban
dau co d6 sang mau trung binh 1a 218,4 + 4,8; sau khi nhuom glam xudng rd rét con 73,4 £ 16,1
(p < 0,0001). Biéu nay ciing c6 nghia 1a toc da chuyén sang mau nau den sau khi nhuém. Sau 20
lan goi do sang cua toc ting 1én khong dang ké 1 86 + 16,7 va sau 30 1an goi 14 95 + 5,8 s0 Véi
truc khi goi, véi gi tri p lan luot 14 0,1040 va 0,1023 (p > 0,05).
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Hinh 6. ML}c q‘é thay doi do sang mau cua toc trudc va sau khi nhuom dwoc phdn tich
bang phan mém ImagJ (a) va biéu do phan tich su thay déi vé dé sang mau cua toc (b)

3.7. Két qud thie nghiém mén cam trén da chuét
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Hinh 7. Hinh dnh thi nghiém sy mén cam cua da chuét nhat Swiss véi dung dich nhugm téc

Thir nghiém nhay cam caa dung dich hat nano bac tir dich chiét cdy Thanh nganh trén da
chugt nhat tring Swiss dugc thyc hién dé danh gia mirc do an toan va phan ung cua da. Dung
dich nhudém téc nano bac Thanh nganh dugc béi truc tiép 1én ving da cua chudt nhit va quan sat
cac phan tng trong vong 48 gio (Hinh 7). Két qua cho thiy khéng c6 du hiéu viém nhidm, man
do6 hay kich tmg sau khi bdi dung dich, cho thy su an toan ciia san pham khi tiép xtc véi da. Cac
chi s6 vé ton thuong da nhu viém hay loét khong duoc ghi nhan. Ngoai ra, khong co phan ting
bit thuong nao ddi voi cac chi sé sinh 1y ctia chudt, nhu nhiét do co thé va hoat dong di chuyén.
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Két qua nay budc dau cho phép khang dinh ring, dung dich hat nano bac tir dich chiét cay Thanh
nganh khong gay tac dong tiéu cuc hay nguy hai cho da chudt nhat trang, cho thay tiém néng ung
dung trong cac san pham nhu¢m toc an toan cho nguoi.

4. Két ludn

Nghién ctru d4 tong hop thanh céng nano bac tir cdy Thanh nganh, trong d6 dich chiét tir than co
kha nang khur ion bac manh hon 14. Phan tich XRD d& chi ra sy hién dién cta nano bac, trong khi
d6 FTIR cho thiy céc lién két hitu co trén bé mat hat nano. Hinh anh TEM va SEM cho thay hat
nano c6 kich thuéc 10 - 20 nm, dang hinh cau va lién két vé6i cac hop chit hitu co. Dung dich nano
bac thu dugc ¢6 kha nang nhuom toc bac thanh mau den hoac nau sdm trong 60 phut va giit mau on
dinh sau 30 lan goi. Thir nghiém trén da chudt nhat tring Swiss cho thiy san pham an toan, khong
gdy kich (ng. Két qua nghién ciru nay khang dinh tlem ndng ung dung dung dich nano bac tong
hop tir dich chiét cay Thanh nganh trong viéc phat trién ché pham nhudém téc thwong mai.
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