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TOM TAT

Béi canh: Keo ong, chdt gip bdo vé t6 ong, con dwgc biét dén véi cdc ddic tinh chong viém, chong
oxy hoa va khang khudn. Tuy nhién, su két hop giita keo ong va mang hydrogel dé gitip lam lanh vét
thwong van chwa dwge chii trong nghién ciru tai Viét Nam. Phuwong phdp: Diéu ché miéng ddn
hydrogel chita keo ong 1902 di dwoc khdo sdt cac dic diém 1y héa, ham heong acid phenolic va
flavonoid, hoat tinh chong oxy héa va tinh khdng viém. Miéng hydrogel keo ong sau d6 dwcge xdc dinh
cdc ddc tinh Iy héa, tinh kich iing trén da va tinh khdng khudn trén 4 ching vi khudn. Két qua: Mdu
keo ong 1902 ¢6 ham heong phenolic acid 111.05 mg/g, kha néing chéng oxy héa ICso = 766 ug/mL
va kha ndng chong viém Plso= 581.5 ug/mL. Hydrogel keo ong 8% va hydrogel keo ong 10% khéng
gay kich ung da ¢ tho va co tinh khang khudn manh nhdt déi véi E. coli, P. aeruginosa, MRSA va
MSSA. Bé éam ciia hydrogel keo ong dao dong tir 12.84% dén 13.41%. Két lugn: Mdang hydrogel chira
keo ong 10% khong gdy kich vumg da o tho, c6 tinh khang khudn, chong oxy héa va chéng viém téi
wu, dwoc dinh hiwdng sir dung nhanh lam lanh vét thwong trén da.

Tir khéa: keo ong Brazil, mang hydrogel HPMC, chong oxy héa, chong viém, khang khudn

STUDY OF PROPOLIS HYDROGEL FOR
WOUND HEALING ACCELERATION

Nguyen Ngoc Sao Mai, Hoang Phuc Loi, Nguyen Thi Xuan Thao, Chau Thi Thu Suong,
Hoang Ngoc Anh, Tran Ngoc Thanh Van, Le Minh Tri, Nguyen Thai Nhu

ABSTRACT

Background: Propolis, a substance that helps protect the honeycomb, is also known for its anti-
inflammatory, antioxidant and antibacterial properties. However, the combination of propolis and
hydrogel films to help heal wounds has not been studied in Vietnam. Method: The hydrogel patch
containing propolis 1902 was prepared and investigated for its physicochemical characteristics,
phenolic acid and flavonoid content, antioxidant activity and anti-inflammatory properties. The
propolis hydrogel was then determined for its physicochemical properties, skin irritation and
antibacterial properties against 4 bacterial strains. Results: Propolis sample 1902 had phenolic acid
content of 111.05 mg/g, antioxidant capacity ICso = 766 ug/mL and anti-inflammatory capacity Plso
= 581.5 ug/mL. propolis hydrogel and 10% propolis hydrogel did not cause skin irritation in rabbits
and had the strongest antibacterial activity against E. coli, P. aeruginosa, MRSA and MSSA. The
moisture content of propolis hydrogel ranged from 12.84% to 13.41%. Conclusion: The hydrogel film
containing 8% propolis did not cause skin irritation in rabbits, had optimal antibacterial, antioxidant
and anti-inflammatory properties, and was oriented to be used for rapid wound healing on the skin.
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1. GIOI THIEU

Keo ong la mot chét nhya thu thap tir choi cay boi ong mat, dong vai tro quan trong trong cac dac
tinh chng oxy hoéa, chong viém va khang khuan Thanh phan keo ong thay d6i theo moi trudng va
phuong phap chiét xuat. Trong y hoc ¢d truyén, keo ong duoc sir dung dé diéu tri nhiém trung, vét
thuong, bong, cam lanh va cac van dé Ve da. Cac nghién ciru qudc te tap trung vao hop chit hoa hoc
[1], dac tinh sinh hoc [2] - [4], va nguon keo ong [5], hd tro phat trién nganh nudi ong o nhiéu qudc
gia. Keo ong xanh Brazil tir ong Dt n6i bat véi nong do polyphenol cao, bao gom flavonoid va
phenolic acid [5].

Hydrogel 13 mang polymer ba chiéu c6 kha ning giit nudc, tao méi truong 4m gitp vét thwong mau
lanh va giam nguy co nhiém tring. Hydrogel c6 thé diéu chinh theo pH, nhiét 6, hd tro van chuyén
thudc. Hydroxypropyl methylcellulose (HPMC) 1a polymer an toan, bam dinh sinh hoc, thich hop
cho tng dung trén da. Cong thirc hydrogel chira keo ong da dugc phat trién v6i polyvinyl alcohol
(PVA) két hop gelatine dé diéu tri nhdi mau co tim [6]. Cac nghién ciru vé hydrogel chira keo ong d
duoc mé rong trong thap ky gan day [7].

Tai Vi€t Nam, keo ong dugc sir dung trong y hoc co truyén dé diéu tri 4p xe, nhiém tring miéng,
hong, va gan ddy mo rong sang diéu tri nhiém trung duong hd hép, bong, mun, herpes, viém da.
Nghién ctru da x4c dinh cac hop chat sinh hoc nhu -tocotrienol, triterpen, pinostrobin (tir rimg nhiét
d6i Viét Nam) bang H-NMR. So véi mau tir Myanmar, Trung Quoc Indonesia, Brazil va Mexico,
keo ong Viét Nam c6 ham lugng polyphenol, flavonoid thap hon, dan dén hoat tinh chéng oxy hoa
yéu hon [1].

Mot sb nghién ciru da danh gia dgc tinh va sinh kha dung cua keo ong, cho thdy keo ong (0.025 - 2.5
mg/mL) lam giam kha nang song cua té bao keratin theo lidu, trong khi té bao nguyén bao soi chi bi
anh huong ¢ ndng d cao [8]; ngoai ra, keo ong tir Geniotrigona thoracica dugc xem la tuong dbi an
toan khi dung duong ubng & chudt vai lidu ti 2,000 mg/kg, du ¢6 xuat hién ton thuong nhe dén trung
binh & than & lidu cao [9].

Du thi truong Viét Nam c6 nhiéu san pham keo ong, nhung nghién ctu vé hydrogel chira keo ong
gip vét thuong mau lanh con han che Do d6, nghién ctru ndy tap trung phén tich mau keo ong Brazil
san co (mé s6 1902), sau day goi tat 1a mau keo ong, va phat trién cong thirc hydrogel chira keo ong,
két hop kién thirc truyen thong vo1 k¥ thuat khoa hoc hién dai.

2. PHUONG PHAP NGHIEN CUU VA VAT LIEU NGHIEN CUU

2.1. Dung cu va héa chét

Keo ong dugc tai trg boi cong ty Tracybee. 2,2-Diphenyl-1-picrylhydrazyl (DPPH) dugc mua tur cong
ty Sigma Aldrich (Hoa Ky). Quercetin dugc mua tir Vién Kiém nghiém thudc Trung wong (Viét
Nam), Acid gallic dugc mua tr Merck (Puc), Dimethyl sulfoxide (DMSO) dugc mua tur Sigma
Aldrich (Hoa Ky), Thudc thir Folin-Ciocalteu mua tir Sigma Aldrich (Hoa Ky). Nudc cat hai 1an duoc
liy tir ngudn trong nude (Viét Nam). Ethanol 96%, nhém clorua (AICI3), acid citric, diclofenac natri,
gelatin, hydroxypropyl methylcellulose (HPMC), nipagin M, phosphate buffer saline (PBS),
poloxamer 407 (P407), sodium alginate (CsHsNaOg), Sodium carbonate (Na2COs), Sodium chloride
(NaCl), sodium hydroxide (NaOH), sodium phosphate dibasic heptahydrate (Na,HPO4.7H,0),
sodium phosphate monobasic monohydrate (NaH2PO4.H>O).

2.2. Danh gia keo ong nguyén li¢u
2.2.1. Xdc dinh dp am q .
Puogc xac dinh bang may phan tich d6 &m Ohaus MB23 (Thuy Si), thuc hi¢n 3 lan.

2.2.2. Xdac dinh ham lwgng phenolic acid bang phuwong phap Folin-Ciocalteu
Ham luong phenolic trong cac mau keo ong ¢ néng d6 0.2 mg/mL duoc do bang phwong phap Folin-
Ciocalteu va biéu thi dudi dang twong dwong acid gallic.
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Acid gallic dugc pha trong ethanol 70% ¢ céc’néng d6 0.01 mg/mL, 0.02 mg/mL, 0.03 mg/mL, 0.04
mg/mL va 0.05 mg/mL d€ lam chat tham chi€u cho duong chuan. Keo ong duoc pha trong ethanol
70% & nong do 0.001 mL/mL.

Cich tién hanh: 1 mL dich chuan/tht, 1 mL dung dich Folin-Ciocalteu 10% va 1 mL dung dich
Na,COj3 5% duoc tron déu. U trong ti & nhiét d6 phong trong 1 gid. Po do hap thu & budce séng 760
nm bing may quang phd UV (Shimadzu 1900i, Nhat Ban). Ham luong phenolic tong sé duoc xac
dinh bang cach sir dung duong chudn tir cic gia tri d6 hap thu cia dung dich acid gallic c6 ndng d6
xac dinh. Mau tréng duoc tién hanh tuong tu véi 1 mL ethanol 70%.

Khéi lugng riéng cia keo ong duoc xac dinh bang pycnometer 10mL va cin phan tich ¢ gia tri
0.9109 (g/mL).

2.2.3. Hoat tinh chéng oxy héa

bac tinh chong oxy hoa ciia cic mau keo ong dugc kiém tra in vitro bang phuong phap danh gia kha
nang khir gbc tw do DPPH [10]. Pudng chuin acid ascorbic duoc pha & cac ndng do 0.2 mg/mL, 0.15
mg/mL, 0.1 mg/mL, 0.05 mg/mL va 0.01 mg/mL. Keo ong dugc pha trong ethanol 70% ¢ nong do
0.5 mg/mL, 1 mg/mL, 2 mg/mL, 4 mg/mL, 6 mg/mL va 8 mg/mL.

Quy trinh thir nghiém: Mbdi dung dich acid ascorbic hodc chiét xuat keo ong (0.1 mL) dugc trén véi
3.9 mL dung dich DPPH trong ethanol & nong do 6 x 10~> M/L. Cac hdn hop dugc dé phan tmg trong
30 phut trudc khi do do hap thy ¢ budc séng 517 nm bang may quang phd UV (Shimadzu 1900i,
Nhat Ban). Mau tr:fmg duoc tién hanh tuong tu véi 0.2 mL ethanol 70%.

2.2.4. Tinh khang viém

Tinh khang viém cua hydrogel keo ong duoc danh gia bang phuong phap trc ché bién tinh albumin
huyet thanh bo (BSA) [11], nham x4c dinh kha ning ngin chin sy bién tinh ciia protein do nhiét ¢
cac nong do keo ong khac nhau (0.1%, 0.2%, 0.3%, 0.4% va 0.5% mL/mL). Qua trinh thir nghiém
bao gébm viéc chuan bj cac dung dich keo ong véi cic ndng do khac nhau trong dung dich dém
phosphat (PBS) pH 6.5, dong thoi pha dung dich albumin huyét thanh bo 0.16% (w/v). Sau do, tron
1 mL dung dich keo ong v6i 1 mL dung dich albumin huyét thanh bo va 2 mL PBS, rdi it hon hop &
30°C trong 20 phut. Tiép theo, gia nhiét miu ¢ 70°C trong 2 phit, sau d6 1am ngudi dén nhiét do
phong. Cubi cing, do d6 hap thy quang tai budc séong 660 nm bang may quang phd UV (Shimadzu
1900i, Nhat Ban) dé danh gia kha ning trc ché bién tinh protein.

2.3. Piéu ché hydrogel keo ong [12]

Cich diéu ché: Hoa tan 5 g HPMC trong ethanol 70%, khudy tir trong 30 phut & 90°C dén khi trong
sudt. Thém 5 g acid citric, 5 g glycerin, 5 g Poloxamer P-407, 0.5 g nipagin va 77 g ethanol 70%. Hon
hop dugce gia nhiét trong 16 vi song cong suét trung binh - thap trong 3 phat. Phdi hop voi keo ong voi
cac nong do 4%, 6%, 8% va 10% (theo khéi lugng kho) truge khi d6 1én dia petri. Sdy mau 045°C
trong 8 gio. Cac miéng hydrogel duoc bao quan trong binh hat 4m dé phuc vu cac nghién ctru tiép theo.

2.4. Panh gia tinh chit Iy hoa ciia hydrogel keo ong

2.4.1. Bj dong nhit

Cac mau hydrogel chira keo ong dugc quan sat bang mat thudng dé phat hién bat ky dau hiéu nhiém
tap chét, bui hodc vét nirt.

2.4.2. D) day ‘ )
bJ day miéng hy,drogel keo ong IQ% dugc xac dinh bang thudc cap dién tir ki thuat s6 Syntek JS20-
1050 (Trung Quoc). Thyc hién 3 lan.

2.4.3. Hinh thdi bé mgt ‘ ﬂ
B¢é mat cua hydrogel keo ong 10% dugc quan sat bang kinh hién vi dién tir quét (SEM) Hitachi S-
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4800 (Nhat).

2.4.4. Thir nghiém tinh kich wrng [13]

Thur nghiém kich ng da cua hydrogel keo ong co nong do cao nhat 10% duoc thyc hién trén tho
truong thanh theo tiéu chuan ciia BO Y té Viét Nam. Cac mau hydrogel duoc dit trén vung da dé cao
16ng va cb dinh bang gac y té. Két qua dugc quan sat sau 1 gio, 24 gid, 48 gio va 72 gio dé danh gia
mirc d6 kich tmg theo thang diém chuin. Néu mau hydrogel keo ong 10% khong gay kich tmg thi cac
mau hydrogel keo ong con lai (v6i ndng d6 keo ong thip hon) ciing khong gay kich tmg. Néu co, tiép
tuc thir nghiém véi cac hydrogel keo ong c6 ndng do thap hon.

2.4.5. Gidi phéng hoat chit

Hydrogel keo ong dugc danh gia kha ning phong thich thudc, st dung may do d6 hoa tan (PTWS
820-MA, Pharma Test, Dirc) va may do quang phd UV-vis (UV-1900i, Shimadzu, Nhat Ban). Theo
d6, mdi miéng hydrogel keo ong, duong kinh 8cm, dugc ngam trong 500 mL nude ct tai nhiét dot
phong (32 + 0.5°C), voi téc d6 quay cua may do d6 hoa tan & 50 vong/phat. Mot luong thé tich 5 mL
dugc lay ra @é xac dinh ham luong thudc da phong thich, thong qua luong acid phenolic do dugc, va
mot lugng nudce cat 5 mL dugc bu lai dé khong thay doi thé tich trong giéng tai cac thoi diém 5, 10,
15, 30, 45, va 60 phit. Him lugng acid phenolic duoc tinh toan dua trén phuong trinh dudng chuan
acid gallic, tuong tu nhu da néu. Tién hanh 3 lan.

2.4.6. Tinh khdng khuén [6]

Tinh khang khuan cua hydrogel keo ong dugc danh gia bang phuong phap khuéch tan trén dia thach
theo tiéu chuan CLSIL Dé kiém tra hiéu qua khang khuan, bon ching vi khuan duoc sir dung, bao
gdm Escherichia coli (ATCC 25922) - vi khuan Gram am, Methicillin-resistant Staphylococcus
aureus (MRSA) (ATCC 33591) - vi khuan Gram duong khang methicillin, Methicillin-susceptible
Staphylococcus aureus (MSSA) (ATCC 25923) - vi khuan Gram duong nhay methicillin, va
Pseudomonas aeruginosa (ATCC 27853) - vi khuan Gram am.

Céac mau hydrogel duoc thir nghiém trén méi trudng thach Mueller-Hinton (MHA) ¢6 b sung Tween
80. Hydrogel chira keo ong duoc cit thanh cac dia nho c6 dudng kinh 6 mm va dit 1én bé mit thach
da cay vi khuan. M6i truong dugc u & 37°C trong 24 gio. Sau thoi gian 1, duong kinh viing trc ché vi
khuan xung quanh cac mau hydrogel duoc do bang thudc chinh xac dé xac dinh kha ning khang
khuén ciia cong thirc keo ong hydrogel.

3. KET QUA VA THAO LUAN

3.1. X4c dinh dac tinh cua keo ong

3.1.1. P$ dm keo ong

D06 am ciia miu khong thay d6i v6i do 4m trung binh 1a 70.17 £ 0.65%.

3.1.2. Xac dinh acid phenolic

2 —
) y =27.455x + 0.0259
o R2=0.9986 -
=1t .
o]
G
O L 1 1 1 1 1 ]

0.00 0.01 0.02 0.03 0.04 0.05 0.06
Nong d6 acid gallic (mg/mL)

Hinh 1. Puong chuén acid gallic
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Puodng chuan acid gallic y = 27.455x + 0.0259 (R? = 0.9986, hé s6 chan b ¢6 p-value =0.171 > 0.05)
tr 0 - 0.05 mg/mL (Hinh 1). Ham lugng acid phenolic trung binh cua chiét xuat keo ong la 111.05 +

0.62 (mg/g).

3.1.3. Tinh chit chéng oxy héa

o 100%

2 75%

o 50%
28 25%

(o]

e 0% : .
o 0 5 10
= Nong d6 keo ong (mg/mL)

Hinh 2. Tinh chét chéng oxy hoa cua chiét xuit keo ong

Tinh chét‘chéng oxy hoa cua chiét Xudt keo ong dugc :[hé hién trong Hinh 2. Gia tri PIso ¢6 xu huéng
gidm ¢ nong do cao hon. O nong dd thap, keo ong gan nhu khong mau. Gia tri Plso mau chiet keo
ong két qua dugc hién thi trong pham vi hoi quy tuyén tinh tor 0 mg/mL dén 1.19320 mg/mL.

80%

60%

y =0.6069x + 0.0354
R2=0.9892

0% I I I I I I

0 0.2 0.4 0.6 0.8 1 1.2

Chiét xuét keo ong da diéu chinh d6 4m (mg/mL)

Hinh 3. Tinh chét chong oxy hoa cta chiét xuét keo ong di diéu chinh d6 4m

% kha ning chéng
&y hoa
SRS
NN

Phuong trinh hoi quy tuyén tinh y = 0.6069x + 0.0354 (R?=0.9892, h¢ s chin b ¢6 p-value =0.21316
>0.05) 6 ndng do tir 0-1.2 mg/mL (Hinh 3). Théng qua dudng chuan nay, gia tri PIso (x) cta chiét

xuét keo ong kho véi y = 50% = 0.5 la:
0.5—-0.0354

X = Plsg keo ong = 06060~ 0.766 mg/mL

Do d6, gia tri PIso chdng oxy hoa cua chiét xuat keo ong kho 14 0.766 mg/mL.
Két qua vé dic tinh chdng oxy hoa cua acid ascorbic minh hoa trong Hinh 4 v6i phuong trinh hdi quy
y=3.8684x - 0.0185 (R*>=0.9951, hé s6 chin b c6 p-value = 0.289 > 0.05) & nong do tir 0-0.2 mg/mL.
Vé1y =50% = 0.5; x = Plso dugc tinh:

0.5+0.0185

Pls0 acia ascorbic = 36684 = 0.134 mg/mL
& 100%
g 80%
‘éo;é‘ 60% y =3.8684x - 0.0185
S > 40% R?2=0.9951
%‘ ©  20%
N3 0% — L 1 1 I
0 0.05 0.1 0.15 0.2

Nong d acid ascorbic (mg/mL)

Hinh 4. Tinh chét chong oxy hoa cua acid ascorbic
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Keo ong thir nghiém Plso cao hon URU (0.766 mg/mL > 0.585 mg/mL), gin véi dic tinh chéng oxy
hoa cua keo ong URU (0.585 mg/mL) va manh hon keo ong Romania 5 (0.630 mg/mL) [10].

3.1.4. Pdc tinh chéng viém

120%
100% |
_80% |
S60% |

—
S40%
i y=1.8556x +0.1029
20% R =0.9548
0% 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5

Nong d6 keo ong (mL/100 mL)
Hinh 5. Tinh chat chong bién tinh protein cua keo ong

% Chdng bién tinh

Hinh 5 cho thiy duong chuan y = 1.8556x +0.1029 (R = 0.9548, hé s6 chin b ¢ p-value =0.168 >
0.05), gié tri PIso chong bién tinh cta chiét xuat keo ong duogc tinh bang cong thirc:

Plso chist 1ong = X (y =50% = 0.5)

0.5 —0.1029 ., mL mL
Plao it ong =~ ggzg— = 0214 (%) = 0214 (50

Gia tri Plsg chige kne mg/mL duogc tinh:
0.214 x 0.9109 x (1 —0.7017)

PLs chige kno (Bd) = 100 x 1000

Plsg chist kne = 0.5815 (mg/mlL)
Plso chist knoe = 581.5 (ug/mL)

3.2. Panh gia tinh chit Iy héa hydrogel keo ong
3.2.1. Dy dong nhat ) ) i
Céc miéng hydrogel mau trang hoi duc, khong cé vét nut va cac bot khi, khong c6 bui ban.

3.2.2. D) day
Do day cua hydrogel keo ong 10% c6 do day trung binh 1a 0.62 + 0.03 mm. Day la d6 day lon nhat
c6 thé c¢6 cia cac miéng hydrogel keo ong do hydrogel nay chira luong keo ong 16n nhét (10%).

3.2.3. Hinh thdi bé mdt

inh 6. H1nh anh be mat hydrogel quan sat bang SEM
(4) Mang hydrogel trang (B) Mang hydrogel keo ong 10%
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Luong keo ong 16n (10%) duoc tai 1én hydrogel s& kho dong déu nhat nén viéc danh gia hinh anh cua
hydrogel nay c6 thé danh gia duoc muc do déng nhat ctia keo ong 1én trén bé mat cac hydrogel. Hinh
anh ctia mang hydrogel tring khong cho thy dau hi€u cua cac hat tron mau trang (Hinh 6A) trong
khi hinh anh ctia mang hydrogel keo ong 10% xudt hién cac hat tron, nhé mau tring, duoc phan bd
déu trén bé mat (Hinh 6B). Cac hat nay 1a hat keo ong dugc phan b trén bé mat mang hydrogel véi
kich thuéc 2-10 pm. Glycerin lam ting d6 4m bé mit bang cach hinh thanh cac 16p chdng 1én nhau
giir chét 1ong bén trong cac hydrogel. Céc 16p glycerin chong 1én nhau c6 thé nhin thiy bang cac hoa
van ngau nhién trén bé mit hydrogel.

3.2.4. Tinh kich irng

Hydrogel keo ong & nong d6 10% duoc sir dung cho thi nghiém kich tng da nay véi cac két qua trén.
Diém pht né va ban d6 cua hydrogel keo ong tring va 10% cho hai con tho ¢ cac khoang thoi gian
khac nhau. Két qua cho thiy hydrogel keo ong 10% khéng gy kich tng da.

3.2.5. Gidi phéng hoat chit

C4% C6% C8% —o—Cl10%
2 —

Luong acid phenolic phong
thich (mg)

0 10 20 30 40 50 60
Thoi gian (phut)

Hinh 7. Lugng acid phenolic phong thich (mg)

Luong acid phenolic giai phong tir miéng hydrogel keo ong dugc thé hién trong Hinh 7. Viéc giai
phong acid phenolic duong nhu da bao hoa sau khi nghién ctru téi 45 phut ma khong c6 sy tang hoac
giam ve luong acid phenolic giai phong trong méi truong. Hydrogel keo ong 4% giai phong keo ong
nhiéu nhat trong khoang thoi gian 30 phut. Ngoai ra, nong do keo ong cang cao thi luong acid phenolic
dugc giai phong vao méi trudng trong vong 20 phiit du tién cang nhiéu.

3.2.6. Tinh chit khdng khudn 7
Bang 1. Puong kinh ctia cac vong tron khang khuan cua céc cong thirc hydrogel keo ong (mm)

Hydrogel 4% | 6% | 8% | 10% Ching dwong Ching 4m
Chiing vi khuan (10 pg Amikacin)
E. coli 15 20 20 13 24 9
MRSA 20 16 25 20 18 12
MSSA 15 20 25 25 24 15
P. aeruginosa 14 15 20 21 23 13

Hydrogel, chita keo ong, cho thiy hoat tinh khang khuan manh nhét véi vong tron khang khuan 25
mm ddi véi MSSA (8% va 10%) va MRSA (8%). E. coli bi trc ché trong pham vi duong kinh 20 mm
& mirc 6% va 8%. Tuy nhién, cac dbi chimg 4m tinh ciing trc ché cac ching vi khuéan trong pham vi
12-15 mm. P. aeruginosa 1a ching khang thudc nhat va chi c6 ndng d6 8% trd 1én méi co thé biéu
hién hoat tinh khang khuén.
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4. KET LUAN VA KIEN NGHI

4.1. Két luén

Dich keo ong c6 hoat tinh chdng oxy hoa Plsy = 0.766 mg/mL va chéng viém Plso = 0.5815 mg/mL,
d6 am 1a 70.17%. Hydrogel keo ong khong gdy kich ung da va c6 hoat tinh khang khuan véi E.coli,
P. Aeruginosa, MRSA va MSSA, hiéu qua nhat & ndng d6 8%. Giai phong thudc in vitro cho thiy
ndng do keo ong cao hon gitip ting hoat tinh sinh hoc ma khong thay di toc do giai phong.

4.2. Kién nghi

Theo ddi d6 dn dinh cua hydrogel keo ong ¢ cac diéu kién bao quan khac nhau. Thyc hién thém céc
nghién ctru dé tdi uu hoa cong tirc hydrogel keo ong, t6i uu hoat tinh ctia keo ong, déng thoi kéo dai
thoi gian bao quan cua cong thue.

LOI CAM ON

Nhém nghién ciru xin chan thanh cam on Trudng Pai hoc Nguyén Tat Thanh, Khoa Duoc va céc
giang vién B mon Bao ché - Cong nghi¢p Duogc da hd trg va tao diéu kién hoc tap. Nhom nghién
ctru ciing cam on sy hd tro tir BO mon Vi sinh, Héa duoc va Duoc y. Nhom nghién ciru tran trong
cam on Cong ty TracyBee di cung cap mau keo ong cho nghién ciru.
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