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TOM TAT

Bai bao nay danh gia thanh phan hoa hoc va hoat tinh chdng oxy hda cta cao chiét
tir ciy Ngdy huong thong qua cdc mo hinh bat gdc tw do DPPH, ABTS va tdng ham
luong cac chdng oxy hoa (TAC). Ham luong tong cac hgp chét phenol, flavonoid, va
triterpenoid ciing duoc xac dinh. O nong d6 100 pg/mL, cao chiét thé hién kha nang
bat g&c DPPH trén 80% va ABTS trén 75%, véi tong ham luong cac chat chdng oxy
héa tuong duong 226,95 + 2,51 mg GA/g hodc 161,03 + 1,23 mg AS/g. Tong ham
luong cac hop chdt phenol va tong flavonoid twong duong 104,62 + 0,49 mg GA/g
va 79,42 + 0,41 mg QE/g, ham luong tdng triterpenoid la 53,51 + 1,04 mg AO/g. Lan
dau tién, tong ham lugng triterpenoid trong loai Ngay huong duoc cong bo. Két qua
so sanh cho thdy cay Ngdy huong la ngudn chat chong oxy hoa ty nhién cé tiém

nang, rng dung trong y sinh hoc.

Tw khéa: chdng oxy hoa, tong triterpenoid, DPPH, ABTS, Ngay huong.

1. MO PAU

Cac hgp chat chuyén hoa tht cdp ctia thuc vat, bao gom phenol, flavonoid,
alkaloid va terpenoid, khong chi dong vai tro trong cac qua trinh sinh ly ctia thuc vat
(giup thuc vat phat trién, bao vé va thich nghi véi moi truong) ma con thé hién nhiing
tac dung c6 loi d6i véi stic khde con nguodi. Nghién ctru khoa hoc da chiing minh rang
stress oxy hoa la mét trong nhiing yéu td chinh gop phan gay ra nhiéu bénh ly man tinh
va thodi héda, chfmg han nhu xo vita ddng mach, tiéu duong, ung thu, Alzheimer, bénh
Parkinson, r6i loan chttc ndng mién dich va céc qua trinh thodi hda lién quan dén lao
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hoéa [1]. Cac hop chat tu nhién c6 hoat tinh chdng oxy hoa da thu hit sy quan tam déng
ké tir cong dong nghién ctru do tiém nang ctia ching trong diéu tri cac bénh ly khac
nhau. Dac biét, hoat tinh chdng oxy hda duoc coi 1a mot yéu td quan trong trong viéc
giai thich cac hoat tinh sinh hoc khac.

Ngay huwong, con duoc biét dén vdi cac tén goi khac nhu cay ngay, ngdy chia 13,
dim huong, hodc cay tu hu, cé tén khoa hoc la Rubus cochinchinensis Tratt. Day la loai
cay bui, séng dua vao cac cay khac va phan bs cht yéu 6 khu viec Pong A, dic biét la
tai Viét Nam, Lao, Campuchia va mién nam Trung Qudc. Trong y hoc cd truyén, Ngdy
huwong duoc sit dung dé€ diéu tri cac ching bénh nhu thap khop, bam tim, viém gan, va
vang da. Theo quan diém cta hoa dwgc hién dai, loai cay nay da duoc nghién ctru va st
dung trong diéu trj cac bénh lién quan dén tac dung chdng oxy hda, tiéu duong...[2], [3].

Maéc du Ngay huwong (Rubus cochinchinensis Tratt.) c6 sw phan bg kha rong rai,
song qua tham khao tai liéu, chuing t6i chua tim thdy cac nghién cttu vé thanh phéan hoa
hoc va hoat tinh chéng oxy hda ctia loai cay nay. Xudt phat ttt nhu cau nghién cttu do,
trong bai bdo nay, chting t6i tién hanh danh gia thanh phéan hoa hoc va hoat tinh chong
oxy hda cuia cao chiét tir ciy Ngdy huong. Nghién ctru duoc thuc hién thong qua cac md
hinh danh gia hoat tinh chéng oxy hoa in vitro, cing vdi viéc xac dinh ham luong tong
phenol, tdng flavonoid va tdng triterpenoid trong cao chiét.

2. THUC NGHIEM
2.1. Nguyén liéu, hda chit va thiét bi

Ngdy huong dwoc thu hai tai Veon Qudc gia Bach M3, huyén Phu Loc, tinh Thira
Thién Hué va duwoc dinh danh béi ThS. Nguyén Viét Théng (Khoa Sinh hoc, Truong Pai
hoc Khoa hoc, DBai hoc Hué).

Tat ca hoa chit déu dat tiéu chuan phan tich: Na2COs, NaOH, NaNO:, AICls,
H2SO: (Trung Qudc); (NH4)2MoOs, Gallic acid, Quercetin (Sigma — Aldrich); Folin -
Ciocalteu, DPPH (Merck).

Thiét bi chinh duoc str dung 1a mdy quang phd Jasco V-630 (Nhat Ban).
2.2. Xt ly mau va tach chiét cao

Mau sau khi thu hai, dwoc sdy kho & 60°C va xac dinh do 4m bang phuwong phap
khdi lwong. Mau nguyén liéu kho (3 gam) duwoc chiét véi dung moi methanol bang ki
thuat chiét ran - 10ng. C4c thong s3 chiét trong ting: ty 16 mau: thé tich dung mai (g/mL)
1:25, thoi gian chiét (gio): 3, s& [an chiét (Ian): 3 va nhiét d6 s6i ctia dung moi. Mau duoc
lam lanh dén nhiét d6 phong, loc va gop dich chiét, sau d6 tién hanh c6 quay chan khong
va thu dwgc cao toan phan.
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2.3. Phwong phip xac dinh tong kha ning chdng oxy hoa (TAC) theo mé hinh
phosphor molybden

Téng kha ndng chdng oxy hda (Total Antioxidant Capacity — TAC) ctia mau duwoc
xéac dinh théng qua danh gia kha ning cho electron ctia mau, dua trén phan tng khtr
Mo(VI) thanh Mo(V), tao phttc mau xanh la cay trong moéi treong acid. Cao chiét dwoc
hoa tan trong methanol vira du, sau d6 0,3 mL dung dich chiét duoc thém vao 3 mL
dung dich thudc thtr (bao gom H,SO,4 0,6 M, NaH,PO, 28 mM va (NH4):MoO; 4 mM).
Hon hop nay dwoc day kin va u ¢ 95°C trong 90 phtit. Sau khi G, mau dwoc lam ngudi
vé nhiét d6 phong, va d¢ hdp thu quang ctia dung dich sau phan ting duoc do tai budc
séng 695 nm. Trong mau trang, methanol dwoc stt dung thay thé cho dung dich chiét .
Kha ning chdng oxy hda tdng ctia mau duwoc dénh gid dua trén mat d6 quang do duoc,
mat dd quang cang cao, luc chdéng oxy hda cang 16n (mat d6 quang ctia mau dugc tinh
sau khi da trir mat d6 quang cta dich chiét ban dau). Ham luwong chét chéng oxy hoa
duoc biéu thi dudi dang twong duong mg Gallic acid/1 g dwoc liéu, duoc xac dinh thong
qua phuong trinh hoi quy tuyén tinh [4]. Tat ca thi nghiém dwoc lap lai 3 lan va két qua
duoc biéu dién dudi dang: X+ S (S: 6 1éch chuan); n=3.

2.4. Panh gia tac dung bat goc tw do DPPH

Hoat tinh chdng oxy hoa duoc danh gia thong qua kha nidng lam giam mau cta
gbc ti do DPPH, duoc x4c dinh bang phwong phép do quang phd ¢ budc séng 517 nm
[5]. Dung dich DPPH 100 uM trong methanol dwoc chuan bi ngay trudce khi st dung.
Hon hop phan tng c6 thé tich 3 mL, bao gom 1,5 mL mau va 1,5 mL dung dich DPPH
100 uM trong methanol. Cac hdn hop nay duwgc lac trong 1 phut va 1 & nhiét do phong
trong 30 phtt trude khi do ¢ hap thu quang & budc séng 517 nm. Kha ning bat goc tw
do DPPH ctia mau duogc danh giad qua gia tri ICs, 1a nong dd mau can thiét dé tic ché
50% hoat dong ctia DPPH. Gia tri ICsy cang thap, hoat tinh chdng oxy hda ctia mau cang

cao.
Cong thttc tinh:
SApppr (%) = [(Ac — As)/Ac] X 100 (2.1)
Trong d6: SA peen (%): ti 1& bat gdc tu do (Scavenging Activity) ciia mau nghién
cttu

As: mat dd quang ctia mau khao sat
Ac: mat do quang ctia dung dich DPPH
2.5. Panh gia kha ning bat goc ABTS

Kha niang bat g6c ABTS ctia cao chiét duoc xac dinh theo phuwong phap cta
Roberta Re va cong sy [6]. TOm tit quy trinh thyc hién nhu sau: géc ABTS duoc tao ra
bang phan ting gitta dung dich ABTS (7 mM) va K;S,0s (2,45 mM), G trong béng t&i &
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nhiét d6 phong trong 16 gid. Sau d6, 0,1 mL dung dich mau véi cac nong d6 khac nhau
(tte 5 dén 100 pg/mL) dwgc tron véi 3,9 mL dung dich géc ABTS da tao. Do hap thu
quang cua dung dich sau phan tng duogc do tai budc song 734 nm. Ascorbic acid dwgc
stt dung lam chat d6i chitng duong. Kha nang bt goc tw do ABTS ctia mau dugc danh
gia thong qua gia tri ICs, 1a néng dd mau can thiét d& tc ché& 50% hoat dong cua gdc
ABTS. Gia tri ICsy cang thap, hoat tinh chdng oxy hda ctia mau cang cao.

Cong thttc tinh:
SAgprs (%) = [(Ac — As)/Ac] X 100 22)
Trong d6: SA asts (%): ti 1é bat gdc tu do (Scavenging Activity) ctia mau nghién
cttu
As: mat d6 quang ctia mau khao sat
Ac: mat do quang ctia dung dich ABTS
2.6. Phuong phéap xac dinh ham lugng tong cac hop chat phenol

Ham luong tong phenol duoc xac dinh thong qua phan Gng tao mau voéi thude
thtr Folin — Ciocalteu. Quy trinh thuc hién nhu sau: 18y 0,5 mL dich chiét hodc dung dich
chuan gallic acid (véi nong d trong khoang ttr 0,1 mg/mL dén 2 mg/mL), thém vao 2,5
mL thudc thit Folin-Ciocalteu pha loang (1:10), lac déu. Sau 4 phtt, thém 2 mL dung
dich Na,COj; bao hoa, 1ac déu va t ¢ nhiét dd phong trong 2 gio. Do hap thu quang ctia
dung dich phan ting dugc do tai bude séng 760 nm. Két qua dwoc bidu dién dudi dang
mg gallic acid (GA)/g mau. [7].

2.7. Phuong phéap xac dinh ham lugng tong flavonoid

Ham luong flavonoid tong duoc xac dinh dwa trén phan ting tao phittc mau véi
ion AI** trong moi truong kiém. Quy trinh thuc hién nhu sau: 1ay 1 mL dich chiét hoac
dung dich quercetin chudn (véi nong d¢ trong khoang ttr 0,05 dén 0,25 mg/mL), thém 4
mL nudce cat hai [an, sau d6 thém 0,3 mL dung dich NaNO, 5%. Sau 5 phut, thém tiép
0,3 mL dung dich AICl3 10%, va sau 6 phut, bd sung thém 2 mL dung dich NaOH 1 M,
r6i dinh mitc dén 10 mL bang nudc cat. D hap thu quang ctia dung dich phan ting duoc
do tai budc song 510 nm. Quercetin duoc st dung lam chat chuan d6i chiéu, va két qua
duoc biéu dién theo mg quercetin (QE)/g mau. [7].

2.8. Phwong phép xac dinh ham lugng tong triterpenoid

Ham lugng tong triterpenoid duoc xac dinh thdong qua phan tng tao mau cua
triterpenoid véi thude thit vanilin trong HCLOs. ImL dung dich mau dugc béc hoi dé
dudi hét dung méi. Thém vao mdi 6ng nghiém 0,3 mL dung dich vanillin 5% trong
CH:;COOH va 1 mL HCIOs. Dt bép cach thuy & 60°C trong 15 phit. Sau d6, hon hop
duoc lam lanh vé nhiét d6 phong va thém 3,7 mL CHsCOOH. D¢ hap thu ctia dung dich
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sau phan ting duoc do & budc song 540 nm. Ham lwong tong triterpenoid duwoc quy doi
twong duong theo s6 miligam oleanolic acid (AO) trén 1 gam dwoc liéu [8].
2.9. Xt 1y s6 liéu

Tat ca cac phan tich dwoc thuc hién it nhat ba lan va cac gia tri nay duoc trinh
bay dudi dang gia tri trung binh cting véi d6 léch chuan (X'+ S). Di liéu duoc phan tich
bang phan mém Excel. So sénh théng ké duoc thuc hién bang phan tich phuong sai mot
chiéu voi gia tri p <0,05.

3. KET QUA VA THAO LUAN
3.1. Hoat tinh chdng oxy hoa ctia cao chiét

Mot trong nhitng phuong phap pho bién nhat d€ danh gia hoat tinh chdng oxy
héa trong cac mau héa hoc va sinh hoc 1a phuong phap xac dinh tdng ham luwong chdng
oxy hoa (Total Antioxidant Capacity - TAC). Phuong phap TAC dua trén kha nang oxi
héa khtr ctia cdc ion kim loai trong mau. Mat d6 quang ctia mau cang cao thi lyc chdng
oxy héa ciia mau cang 16n.

TAC

= N
(ST B NN

Do hdp thu quang

T | [ |I|- |||| ||I|
0.1 0.2 0.3 0.4 0.5

Nong d6 (mg/mL)

B Cao chiét B Acid gallic B Acid ascorbic B Curcumin

Hinh 1. Luc chong oxy hda tdng cua cao chiét so véi chat déi chiing duong

Két qua Hinh 1 cho thay, lyc chéng oxy hoa ctia cao methanol cao hon so véi chat
ddi chiing dwong curcumin & cung nong do, nhung thap hon so véi ascorbic acid va acid
gallic. Diéu nay cho thay, cao ethanol tir Ngdy huong cé hoat tinh chéng oxy hda theo
co ché cho electron (chuyén Mo (VI) vé Mo (V)).

Tong ham luong chat chong oxy hda cé trong mau dugc liéu duoc quy vé mg
gallic acid/g mau va mg ascorbic acid/g mau. Xay dung duwong chuan phosphor
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modlybden véi chat chuén la gallic acid hoac ascorbic acid trong khoang néng dd tt 0,1
mg/mL dén 0,5 mg/mL. Ttr d6 thu duoc phuong trinh hoi quy tuyén tinh twong ting ctia
gallic acid:

Abs = 2,006C;, + 0,1214 véi hé s6 twong quan R =0,9977

va clia ascorbic acid:

Abs = 4,107Cs, — 0,0847 v6i hé s6 twong quan R = 0,9967.

Cong thttc tinh:
Tong ham lwgng chat chong oxy hda = % % (mg GA/g) (3.1)
Tong ham lwong chat chong oxy héa = Abs:l—(:),gBM ﬁz_w) (mg AS/g) (3.2)

Trong d6: Abs: mat d6 quang ctia mau
V: thé tich dich chiét thu duoc; m: khoi luong mau; W: d6 4m ctia mau

Ham luong chat chdng oxy héa ctia cac mau thé hién cao nhat & nong d6 0,5
mg/mL, tong ham luong cac chat chong oxy hoa cta cao chiét quy twong duwong chat
chuan 226,95 + 2,51 (mg GA/g) va 161,03 + 1,23 (mg AS/g). Két qua nay cao hon so véi
Helicteres hirsuta vdi 174,94 (mg GA/g) va 58,35 (mg AS/g) [9].

Ngoai ra, kha ndng bay cac goc tu do 1a mot trong nhitng co ché chinh trong viéc
tec ché qua trinh oxy hoa lipid va thuong duoc sit dung dé€ danh gia hoat tinh chéng oxy
hoa ctia mau nghién ctru. Phuong phéap bay goc ABTS va goc tu do DPPH la nhiing ky
thuat hiéu qua d€ xac dinh hoat tinh chéng oxy hoa ctia cac chét trong mau, dua trén
kha nang cung cdp nguyén tir hydro hoic electron, dan dén sy giam mau ctia cac gdc
ABTS va DPPH. Hoat tinh bét g6c tw do DPPH va ABTS ctia cao chiét & cdc nong do
khac nhau dwgc trinh bay ¢ Hinh 2.

100
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Hinh 2. Kha nang bat géc tw do DPPH va ABTS ctia cao chiét.



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
Tap 26, S5 2 (2024)

Hinh 2 minh hoa réang kha nang bat gdc tw do DPPH va ABTS ctia Ngay huong
tang theo nong do, voi kha nang bét goc tu do DPPH dat trén 80% va ABTS dat trén 75%
& nong dd 100 ug/mL. Trong ca hai md hinh, ty 1é bat gdc ctia cao chiét cao hon so véi
curcumin, nhung thap hon so véi gallic acid va ascorbic acid. Kha nang chong oxy hoa
cua cao chiét ngdy huong tuwong ddi cao, voi gia tri ICso trong md hinh DPPH va ABTS
lan lwot la 33,72 ug/mL va 41,05 pug/mL. Ngay huong c6 hoat tinh cao hon so vdi loai
Morchella esculenta va L. intricatum véi gia tri ICso cia ngdy huwong thap hon ctia Morchella
esculenta (DPPH: 282,95 ug/mL va ABTS: 130,69 ug/mL) [10] va L. intricatum (DPPH:
51,31 pug/mL va ABTS: 127,68 ug/mL) [11].

3.2. Ham lugng tong cac hgp chat phenol, tong flavonoid va tong triterpenoid

Céc nghién ctu truéc day cho thdy cac hop chat phenol, flavonoid va
triterpenoid la thanh phan tao nén hoat tinh chong oxy héa ctia dwgc liéu [12, 13]. Tién
hanh xay dung dwong chuan véi chat chuan 1a gallic acid trong khoang néng d¢ ttr 0,05
mg/mL dén 0,30 mg/mL. Két qua thu dwoc phuong trinh ho6i quy tuyén tinh twong tng:

Abs = 10,237C;, + 0,0579 v6i hé s6 twong quan R = 0,9994.

Cong thttc tinh:

ABSTO0S79 e 1000 GAJg) (33)

Tong ham lwong cac hop chat phenol = 10237 " X(100-W)

Xay dung duong chuan véi chat chuan la quercetin trong khoang nong do tu
0,01 mg/mL dén 0,30 mg/mL. Két qua thu dwgc phuong trinh hoi quy tuyén tinh twong

tng;:
Abs = 10,382 Cor — 0,052 vdi hé s6 tuong quan R = 0,9996.
Cong thtrc tinh:
Tong ham lwong cac hop chit flavonoid = AblsOT;éOZSZ — (i(())z—w) (mg QE/g) (3.4)

Xay dung duong chudn véi chit chuan la oleanolic acid trong khoang néng d6
ttr 5 ug/mL dén 80 pg/mL. Két qua thu duwgc phuong trinh héi quy tuyén tinh twong
ung:

Abs = 0,015 C4p + 0,016 v6i hé s6 twong quan R = 0,9986.

Cong thttc tinh:

Abs—0,016 100
0,015 m x(100—W)

Tong triterpenoid =

(mg AO/g) (3.5)
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Bdng 1. Ham lwong tong cac hop chat phenol, tong flavonoid va tdng triterpenoid

STT  Tong cac hgp chit phenol  Tong flavonoid Tong triterpenoid

(TPC) (mg GA/g) (TEC) (mg QU/g) (mg AO/g)
1 105,08 79,00 52,36
2 104,66 79,42 54,38
3 104,11 79,83 53,79
X1+ S 104,62 + 0,49 79,42 + 0,41 53,51 +1,04

Két qua tir bang 1 cho thdy ham luong tong cac hgp chat phenol la 104,62 + 0,49
mg GA/g, tong flavonoid la 79,42 + 0,41 mg QU/g va tong triterpenoid la 53,51 + 1,04 mg
AOQO/g. Nhu vay, két qua thuc nghiém da cho thady ham luwong tdng cac hgp chat phenol
va tong flavonoid ctia Ngdy huong cao hon so véi Bidens pilosa 1a 59,35 (mg GA/g) va
42,35 (mg QU/g) [8]. Tong ham luong triterpenoid fan dau tién dugc cong bé trong loai
ngay huong.

4. KET LUAN

Két qua cho théy cao chiét tir Ngay huwong déu cho thdy kha nang chéng oxy hda
trong ca ba mo hinh phosphor molybden, bit g&c tw do DPPH va ABTS. Luc chéng oxy
héa téng cuia cao chiét c6 hoat tinh cao hon chat d6i chiing dwong la curcumin va tong
ham luong céc chat chdng oxy hoda ctia cao chiét twong dwong 226,95 + 2,51 (mg GA/g)
va 161,03 + 1,23 (mg AS/g). O nong d6 100 pug/mL c6 kha ning bét trén 75% gdc tw do
DPPH va ABTS. Kha nang chong oxy hda ctia cao chiét twong d6i cao voi gid tri ICso ctia
DPPH va ABTS lan luot 1a 33,72 ug/mL va 41,05 pug/mL. Tong cac hop chat phenol la
104,62 + 0,49 mg GA/g va tong flavonoid la 79,42 + 0,41 mg QE/g, ham luong tong
triterpenoid 1a 53,51 + 1,04 mg AO/g. Lan dau tién, tong ham luong triterpenoid la cong
bd trong ngdy huong. Ttr nhitng két qua trén cho thdy, ngdy huong la mot nguon chat
chong oxy hoa tu nhién day hita hen va co tiém nang st dung cho cac ting dung y sinh.
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ANTIOXIDANT ACTIVITY AND CHEMICAL COMPOSITION OF EXTRACT
METHANOL FROM Rubus cochinchinensis Tratt

Hoang Thi Lan Huong'?, Tran Thi Van Thi?, Nguyen Thi Hong Hanh?,
Bui Tien Dung!, Ho Thi Dieu Na!, Hoang Thi Minh Hang'?,
Nguyen Thi Anh Tram?, Le Trung Hieu"

Faculty of Chemistry, University of Sciences, Hue University
2 Thua Thien Hue Department of Health
3Department of Science and Technology of Thua Thien Hue Province
ABSTRACT

This study assessed the extract's chemical composition and antioxidant activity from
Rubus cochinchinensis using DPPH, ABTS, and total antioxidant capacity (TAC)
assays. The total phenolic, flavonoid, and triterpenoid contents were also quantified.
At a concentration of 100 ug/mL, the extract exhibited a DPPH radical scavenging
activity exceeding 80% and an ABTS radical scavenging activity more significant
than 70%, with a total antioxidant capacity equivalent to 226.95 + 2.51 mg GA/g and
161.03 + 1.23 mg AS/g. The total phenolic content was determined to be 104.62 + 0.49
mg GA/g, the total flavonoid content was 79.42 + 0.41 mg Quercetin (QE)/g, and the
total triterpenoid content was 53.51 + 1.04 mg AO/g. This is the first report of the
total triterpenoid content in Rubus cochinchinensis. Comparative analysis indicates
that Rubus cochinchinensis represents a significant source of natural antioxidants with

potential applications in biomedical fields.

Keywords: antioxidant activities, total triterpenoid content, DPPH, ABTS, Rubus

cochinchinensis.
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TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
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[

Hoang Thi Lan Hwong sinh nam 1983. Ba t6t nghiép Thac si Duoc hoc,
chuyén nganh Kiém nghiém thudc, doc chat nam 2012 tai Truong Dai
hoc Y Dugc thanh phd H6 Chi Minh. Ba hién la chuyén vién phong
Nghiép vu, S& Y té tinh Thira Thién Hué.

Linh vyec nghién civu: Hoa hoc hitu co hgp chét ty nhién.

Tran Thi Vin Thi sinh ngay 10/10/1962. Ba t6t nghiép v nhan Hoéa hoc
nam 1984 tai Truwong Pai hoc Khoa hoc, Dai hoc Hué; Thac si Hoéa hoc
nam 1997 tai Trueong Dai hoc Khoa hoc, Dai hoc Hué; Tién si Hoa hitru co
nam 2002 tai Khoa Hda, Dai hoc Khoa hoc Ty nhién, Dai hoc Qudc Gia
Ha No¢i; Pho giao st nam 2006. Ba hién la giang vién cua Khoa Hoéa hoc,
Truong Dai hoc Khoa hoc, DPai hoc Hué.

Linh vwc nghién civu: Hoa hoc httu co cho thwe phdm, héa duoc, vat liéu
xuc tac cho phan tng hitu co

Nguyén Thi Héng Hanh sinh ngay 20/08/2002 tai Khanh Hoa. Ba tot
nghiép ctt nhan Hoa hoc nam 2024 tai Treong Pai hoc Khoa hoc, Dai hoc
Hué.

Linh vwc nghién civu: Hba hoc cac hop chét tw nhién cd hoat tinh sinh hoc.

Bui Tién Diing sinh ngay 20/11/2005 tai Quang Binh. Hién dang la sinh

vién Khoa Héa hoc, Trueong Dai hoc Khoa hoc, Dai hoc Hué.

Linh vwc nghién ciru: Héa hoc cac hop chat thién nhién.

H6 Thi Diéu Na sinh ngay 10/01/2005 tai Thtra Thién Hué. Hién dang la

sinh vién khoa Hoa hoc, Truong Dai hoc Khoa hoc, Pai Hoc Hué

Linh viee nghién civu: Hod hoc cac hop chat thién nhién.
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Hoang Thi Minh Hang sinh ndm 1990. Ba t&t nghiép Ky su Cong nghé
thuc phdm nam 2013 tai Truong Pai hoc Bach khoa, Pai hoc Pa Nﬁng.
Ba hién la nhan vién thtt nghiém tai trung tam Do lwong, Tht nghiém va

Thong tin khoa hoc.

Linh vyec nghién citu: Héa hoc hitu co cho thuc pham va hoéa dugc.

Nguyén Thi Anh Tram sinh ngay 23/09/2005 tai Thtra Thién Hué. Hién
dang la sinh vién khoa Hod hoc, Truong DPai hoc Khoa hoc, Pai Hoc Hué.

Linh vwec nghién citu: Hod hoc cac hop chat thién nhién.

Lé Trung Hiéu sinh ndm 1987. Ong t6t nghiép Tién si Hoa hitu co nam
2018 tai Truwong Dai hoc Khoa hoc, Pai hoc Hué. Ong hién la giang vién

cua Khoa Hoa hoc, Trueong DPai hoc Khoa hoc, Pai hoc Hué.

Linh viee nghién citu: Hoa hoc cac hgp chét ty nhién cd hoat tinh sinh hoc,

phan tich hop chét hitu co.
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