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SUMMARY

GLOBAL NATURAL PRODUCTS SOCIAL (GNPS) APPLICATION IN GC-MS
MOLECULAR NETWORKING AND BIOLOGICAL ACTIVITIES AGAINST
SOLENOPSIS INVICTA OF MELALEUCA LEUCADENDRA ESSENTIAL OIL

Reducing the consumption of synthetic insecticides and increasing the use of natural and safe products
have become the new strategies for crop protection. This study aimed to evaluate molecular
networking-based chemical components using the new molecular networking strategy based on Global
Natural Products Social (GNPS) web platform and biological activities of Melaleuca leucadendra
essential oil against red imported fire ants (Solenopsis invicta). Results indicated that various chemical
classes of this essential oil were identified, including monoterpenes and their derivatives, monoterpene
aldehydes, and phenolics. The M. leucadendra essential oil with LCso approximately 146.58 + 3.75
mg/mL exhibited fumigant toxicity against worker ants and also showed a significant repellent effect on
S. invicta during outdoor environmental tests. Based on the analysis results of chemical compositions
and the toxic activity against S. invicta of M. leucadendra essential oil, we suggested that the major
compound, Methyleugenol, significantly contributed to the insecticidal ability. These results could
prompt further research about natural, safe, and non-polluting insecticides for the low-income
populations of the tropics.

Keywords: Melaleuca leucadendra, molecular networking, repelling activity, Solenopsis invicta,
toxicity

1. GIOI THIEU tmg di tmg hodc qua man c6 thé de doa tinh
Kién lira d6 Solenopsis invicta 13 mot trong mang & mot sé bénh nhan co tién sir di tng.
nhitng loai con trung gdy hai nong nghiép Hién nay, cac phuong phap chdong lai Kién lira
nghiém trong nhat & Hoa Ky, New Zealand, Uc do trong gia dinh hodc méi trudng song thuong
va cac nuéec Chau A [1]. Loai kién nay sinh sit dung cac loai ba diét kién téng hop lai 1am
san va phat trién rat nhanh, xdm nhap vao noi gia ting dang ké nguy co anh huéng dén siic
&, sinh hoat ctia con nguoi. Sw xam lan cia khoe con ngudi va 6 nhiém moi truong. Do do,
Kién lira 40 S. invicta giy anh huong dén chat viéc giam tiéu thu céc loai thudc diét con tring
lwong cude séng con ngudi nhu giy dau dir doi téng hop va tiang cuong sir dung cac loai san
tai cac vét dbt, mot sd truong hop gy phan pham c6 ngudn gdc ty nhién, an toan va khong
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gdy 6 nhidm méi truong da tré thanh chién
lwoc mai cho thé ky 21.

Trong nhitng ndm gan déy, chién luoc ap dung
Global Natural Products Social (GNPS) trong
xdy dung mang ludi phan tdt GC-MS ngay
cang duoc 4p dung nhiéu hon trong phan tich
thanh phan hoa hoc cua cic san pham tir ty
nhién. Ung dung ciia nén tang GNPS nay duoc
cung cap tai website https:/gnps.ucsd.edu véi
tiéu dé& “GC-MS EI Data Analysis” [2]. Cong
ngh¢ mdi nay cho phép xéac dinh nhanh chéng
phd khbi phan manh ciia hdn hop san pham tu
nhién dya trén sy tuong dong vé cau tric véi
cac thu vién phé tham khao duwoc cap nhat
thuong xuyén boi cic nha khoa hoc trén thé
gidi. Do do, muc dich cua nghién ciu nay
nhim tmg dung GNPS trong xiy dung mang
lu6i phan tir GC-MS dé phan tich thanh phan
hoa hoc cua tinh dau 14 Tram.

Tram 14 dai (Melaleuca leucadendra L.) 1a cay
than g6, 14 moc so le, phién day, gén 1a hinh
cung. La va ngon non c6 16ng day mau tring
[3]. Tram dugc trong nhiéu ¢ ving ngap phén
DPong bang song Ciru Long va mot sd tinh,
thanh phd khu vyc Dong Nam B¢. Tinh dau 14
Tram da dwoc nghién ciru kha nhidu vé thanh
phﬁn héa hoc ciing nhu hoat tinh sinh hoc nhu
khang khuén, khang ndm, va khang oxy hoa
[4]. Tuy nhién, co rét it cong trinh cong bd vé
hoat tinh chdng lai Kién lra d6 S. invicta cua
tinh dau Tram 14 dai. Chinh vi vy, nghién ctru
nay nhim mé ra hudng nghién ciru méi két
hop tng dung cong nghé ma ngudon mé GNPS
vao khao ciru thanh phan hoéa hoc cua tinh dau
Tram v61 mo hinh thir nghiém trén dong vat, tu
d6 gop phan phat hién thém sy da dang hoa
hoat tinh sinh hoc va Uing dung cuia tinh dau
Tram vao doi séng.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén li¢u

La Tram duoc thu hai tai xa Long Hung, huyén
My Tu, tinh Soéc Trang vao thang 3 nam 2021.
Mau 14 dugc nghién nhoé, bao quan trong diéu
kién 5°C va dugc su dung trong khoang thoi

gian 1 tuan.
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2.2. Chiét xuit tinh diu

Tinh dau 14 Tram duoc chiét xuit bang phuong
phép chung cit 16i cubén hoi nu6c. Phuong
phap duge mo ta ngan gon nhu sau: 100 g mau
14 dugc cho vao hé thong chung cit Clevenger
va duoc chung cat ¢ nhiét d6 110-120°C véi
cac diéu kién thoi gian va ty 16 mau:khdi lugng
nuée (w/w) khac nhau. Tinh dau duoc tach
khoi hdn hop béng petroleum ether 60-90
(Xilong Co., China) trudc khi dugc lam khan
bang Na>SO4 (Xilong Co., China). Tiép theo la
bude ¢6 quay dudi dung méi dé thu duoc tinh
déu thé, bao quan ¢ diéu kién -5°C. Qua trinh
chiét xuat tinh dau duogc lap lai ba lan & mdi
diéu kién. Hiéu suit chiét xuét dugc tinh béng
cach chia khdi lugng cua tinh dau chiét xuat
(g) cho khéi lwgng mau 14 ban dau (g).

2.3. Phan tich thanh phin héa hoc ciia tinh
diu

Thanh phf?ln hoéa hoc cua tinh dau 14 Tram duoc
phan tich bang phwong phap GC-MS (Thermo
Scientific) sir dung cot sic ky TG-SQC (15 m
x 0,25 mm x 0,25 um), va khi Heli dugc st
dung lam khi mang véi toc do dong 1,2
mL/phat. Chuong trinh chay may GC-MS cu
thé nhu sau: ché do ion hoa: EIL loai ion:
positive; ving khéi phé: 40-400 amu; diéu kién
buéng tiém mau: nhiét do: 220°C, thé tich
tiém: 1 uL, split mode 1:10; nhiét do ion
nguén: 200°C; Chuong trinh nhiét d6 duogc
thiét 1ap tir 50°C dén 230°C cho mot chu trinh.
2.4. Xay dung mang lu6i phan ti Global
Natural Products Social (GNPS)

Mang ludi phan tr GC-MS cuia tinh dau 14
Tram duoc thiét 14p dwa trén nén tang GNPS
(https://gnps.ucsd.edu) [2]. Dt li€u phé MS
duoc chuyén sang dinh dang .mzXML bing
phﬁn mém MS Convert (Microsoft, Redmond,
Hoa Ky). D liéu .mzXML dugc dang tai 1én
hé théng GNPS véi mot sd thong sd dic trung

nhu: dung sai ion phan manh 1a m/z 0,5 Da; s6
luong ion phan manh tdi thiéu trung khop véi
thu vién phd GNPS 1a 4 va sb diém cosin tdi
thiéu 1a 0,7. Phan mém Cytoscape 3.6.0 da
duogc 4p dung dé phén tich két qua mang lu6i
phén phan tur [5].
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2.5. Thir nghiém doc tinh véi Kién lira dé
Solenopsis invicta

Thtr nghiém nay duoc thuc hién nhu mo ta ctua
nhom tic gia Souto v&i mot so thay ddi nho
[6]. Tom tat phuong phép nhu sau: Kién ltra do
S. invicta dugc thu thap tai khuén vién cua
Trudng Dai hoc Can Tho va dugc nuodi gitr &
nhiét d6 phong tai phong thi nghiém. Giay loc
voi kich thuée 4 cm x 5 cm duge tam véi 1,0
mL hdn hop tinh diu duoc pha trong dung moi
acetone O cac néng d6 khac nhau (0, 50, 100,
200 mg/mL) hodc limonene tinh khiét nhu ddi
ching duong. Sau d6, mdi miu gidy loc nay
dugc dat trong becher (50 mL) chira sdn 20-30
con kién. Cac becher sau d6 dugc phu mang
boc parafin c¢6 chira 15 rit nho dé kién co thé
tho va dé ngan kién thoat ra ngoai. Cac thi
nghiém dugc bé tri doc 1ap vé6i ba lan lap lai.
Su séng sot cua kién dugc ghi nhan sau 2, 4 va
6 gi¢ va tinh todn theo cong thirc nhu sau: %
su song sot ctia kién = (S6 lugng kién sdng sot
& thoi diém khao sat/ S6 luong kién tai & thoi
diém ban dau) x100.

2.6. Thir nghiém hoat tinh xua dudi Kién lira
do Solenopsis invicta

Thtr nghiém nay duoc thuc hién nhu mé ta ctua
chc tac gia Aglave va Patel voi mot sb thay doi
nho [7]. Céac cuc bdng gon cung kich c& dugc
tam voi 2,0 g dudong saccharose, mdi nghiém
thirc tiép tuc tim vai 0,2 mL tinh dau hodc san
phim diét kién kién cong nghiép (ANBIO,
Viét Nam). Nhing cuc bong nay duge bd tri
ngoai thuc dia & cac khu vuc gan t6 Kién lira
do S. invicta. Thu nghiém dugc quan sat va ghi
nhan két qua trong 3 ngay lién tiép. Phan trim
hoat tinh xua dudi kién dugc tinh toan theo
cong thire nhu sau: % hoat tinh xua dudi kién =
[(S6 luong kién dugc thu hut trong miu dbi
ching am - S6 luong kién dwoc thu hat trong
méu khao sat)/ S6 lugng kién duoc thu hut
trong mau ddi chimg 4m]x100.

2.7. Phwong phap phén tich théng ké

Dit liéu dugc xir 1y va thé hién gia tri trung
binh + SD véi ba lan lap lai. Gid tri P co ¥
nghia théng ké dugc thiét lap & “P <0,05,
“P<0,01 va "“P<0,001 bang phwong phap
kiém dinh T-Test.
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3. KET QUA VA THAO LUAN

3.1. Thanh phin héa hoc ciia tinh diu 14
Tram

Tinh dau 1a Tram duoc chiét xuat thanh cong &
quy mé phong thi nghiém bang phuong phap
chung cat 16i cudn hoi nudce. Két qua khao sat
ty 18 khéi luong 14 Tram va khi lugng nudc tir
1:1 — 1:5 (w/w) cho thay ¢ diéu kién ty 1¢ khoi
lwong 14 Tram va khdi lugng nuée 1:3 (w/w)
cho hiéu qua chiét xuét tinh dau 1a t6i uu nhat
va do d6 ty 1€ nay dugc chon lam diéu kién
thich hgp nhat cho thi nghiém tiép theo. Dé
danh gi4 hiéu qua cta thoi gian chung cat 16i
cubn bang hoi nuéc, khoang thoi gian tir 30
dén 180 phut duogc tién hanh khao sat. Két qua
clia nghién ciru nay chi ra rang thoi gian chung
cit bang phuong phap 16i cuén hoi nude tir 120
phut thu dugc higu suit tinh dau cao hon &
diéu kién 30-90 phat. Tuy nhién, khi thoi gian
chung cat tang 1én qua 120 phut thi san luong
tinh dau khic nhau khong dang ké. Nhin
chung, higu suat tdi da khi tién hanh chung cat
tinh diu bang phuong phap cb dién nay thu
dugc ham lugng tinh dau tho cua 14 Tram la
1,0%. Tinh dau 14 Tram sau d6 duoc phan tich
thanh phan hoa hoc bang phuong phap GC-MS
(ché d6 ion duong) két hop vé6i phan tich mang
ludi phan t¢ GNPS cho dir liéu tho GC-MS
(https://gnps.ucsd.edu), v6i sb luong ion phan
ménh chung t6i thiéu 14 4 va sd diém cosin toi
thiéu 12 0,7.

43,504,667.873
26,156,173.217
367,671,163.156

Hinh 1. Mang phdn tir ciia tinh dau 1 Tram
duoe xdy dung dia trén nén taing GNPS
Két qua phan tich mang ludi phan tr GNPS
cho thay, phd GC-MS timg chét riéng 1¢ ciia
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tinh dau 14 Tram dugc nhém lai dé tao thanh
hai cluster (Hinh 1). Trong s6 d6, cluster nho
dugc ky hi¢u 1a A, cluster 16n nhét duoc chia
thanh ba sub-cluster (B, C va D). Trong cluster
A, co téng cong 20 hop chét duoc két hop véi
nhau, trong d6 c6 6 hop chét duoc xac dinh cau
trac hoa hoc bao gém: Eugenol (54), (E)-1,2-

Dimethoxy-4-(1-propenyl)benzene (58), 5'-

Hydroxy-2',3",4'-trimethylacetophenone  (63),
2-[(4-ethenylphenoxy)methyl]oxirane (73), 1-
tert-Butyl-2-methoxy-4-methylbenzene  (74),

va Methyleugenol (76). Trong s6 cac hop chit
trén, Methyleugenol (76) chiém ham luong cao
nhét trong tinh dau 14 Tram (khoang 82,75%).
So sanh vé6i cac két qua da cong bd trude day,
tinh dau 14 Tram dwoc thu hai tai tinh Soc
Trang cho thiy ham luong Methyleugenol cao
hon rat nhiéu so v6i cac nghién ciu cua
Monzote et al. (2020) va Padalia [8,9]. Ngoai
ra, phan tich chi tiét cac node trong cluster nay
cho thiy cac chit con lai dwoc d& xuét 13 dan
xuét phenolic.

DPbi v6i sub-cluster B, 04 hop chit duge so
sanh khdp voi cac thu vién trong GNPS, véi
diém cosin tdi thiéu xép xi 0,85 tr¢ 1én va duogc
xac dinh 1a o-Phellandrene (9), a-Terpinene
(11), Limonene (3), va y-Terpinene (5). Tu
nhitng node di biét nay, cac node lan can duoc
dy doan 1a cac monocyclic monoterpene chiém
ham luong kha thip. Trong sub-cluster C, 02
hop chat bao gdm a-Pinene (22) va a-
Bergamotene (89) da dugc xac dinh, trong khi
cac node con lai 1a duoc dé xuét 1a cac dan
xuét bicyclic monoterpene (bao gdm cac node
21, 23, va 26) hoac bicyclic sesquiterpene (bao
gdbm cac node 85, 87, 90, 92, va 93). Cudi
cung, cac node dugc xac dinh trong sub-cluster
D goi y rang tinh dau 14 Tram ciing chira mot
lwong nho cac din xuat monoterpene aldehyde
d& bay hoi, bao gdbm 2 node da xac dinh duoc
cAu truc 1a Neral (43) va Geranial (46), va 04
node con lai (44, 45, 47, va 48) duoc dé nghi la
dan xuét cia monoterpene aldehyde. Pic biét,
dién tich peak cua 15 hop chét duoc xac dinh
la khoang 90,71% tong thanh phin héa hoc
(Bang 1).
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Bang 1. Thanh phan héa hoc ciia cac hop chat
tir cua tinh dau la Tram duwoc xdy dung dua
trén nén tang GNPS

%
srr S0 RT Tenhopchit D"
node (phit) tich
peak
1 9 5,50  o-Phellandrene 045
2 11 7,02 o -Terpinene 0,08
3 16 7,40 Limonene 0,12
4 22 8,09 a-Pinene 6,36
5 29 9,83  yTerpinene 0,40
6 43 19,61 Neral 0,10
7 46 19,65 Geranial 0,01
8 54 21,78 Eugenol 0,07
o 53 ;e Ori2Dimethoryd-
(1-propenyl)benzene
10 63 270 O bdOyZIA 0
trimethylacetophenone
173 gy Fltrehenyiphenoxy)
methyl]oxirane
1-tert-Butyl-2-
12 74 22,79 methoxy-4- 0,02
methylbenzene
13 76 22,80 Methyleugenol 82,75
14 89 25,12 o-Bergamotene 0,19
15 109 33,89 Acid mesaconic 0,03

3.2. Panh gia déc tinh véi Kién lLira dé
Solenopsis invicta

Dé kiém tra kha ning tiéu diét con tring cua
tinh dau 14 Tram, thir nghiém doc tinh da dwoc
thue hién trén mé hinh Kién lira d6 S. invicra.
Két qua duoc tom tit trong Bang 2 cho thiy
kha ning séng sot cua kién trong didu kién chi
c6 dung moi acetone dugc quan sat thiy la
100% trong tat ca cac thoi gian tiép xuc (tir 2
dén 6 giod). Do d6, acetone dwoc d& nghi la
dung moi khong doc véi kién lira theo mo hinh
cta thir nghiém dugc thiét 1ap. Tinh dau la
Tram duoc pha loang trong dung mdi acetone
& cic nong d6 khac nhau (50, 100, 200
mg/mL) hodc Limonene (50 mg/mL) nhu ab6i
chiing duong cta thir nghiém nay.

Nhu dugc trinh bay trong Bang 2, sau khi cho
Kién lira do tiép xtc véi tinh dau da duoc pha
lodng & ndng do cb dinh, ty 1& kién séng sot
sau khi tiép xuc thé hién gia tri giam dan sau
thoi gian tir 02 gio, cu thé ¢ ndng d6 cua tinh



dau 50, 100, 200 mg/mL thi ty 18 kién sdng sot
giam lan lugt 1a 67,90 + 7,29% 59,20 =
12,82%, 39,20 + 9,83%. Tuong tu, sau 04 gio
thir nghiém, ty 1¢ kién sdng sot giam kha nhiéu
voi gia tri vao khoang 17,60-2,38% & cac
khoang néng do khao sat. Bac biét, ty 1€ kién
chét duogc ghi nhan 1a 100% sau 06 gio tiép
xic v6i tinh du nay ¢ tat ca cac nong do thir
nghiém. Sau thoi gian 02 gio tiép xuc véi tinh
dau 14 Tram, gia tri LCso wdc tinh dugc la
146,58 + 3,75 mg/mL. Trong thi nghi¢ém nay,
Limonene duoc chon 1am dbi chimg dwong dé
danh gia doc tinh voi Kién ltra d6. Nhu duoc
trinh bay trong Bang 2, Limonene & nong do
50 mg/mL thé hién doc tinh véi kién kha tét,
cu thé ¢ thoi gian khao sat 02 gio thi ty 1¢ kién
sdng so6t giam dén 14,48 + 1,30%, tuy nhién ty
1¢ kién séng sot dugc ghi nhan 1a 0% sau 04-06
gio tiép xuc véi Limonene.

Khi so sanh véi dbi ching duong (Limonene,
50 mg/mL), tinh dau 14 Tram thé hién doc tinh
v6i Kién lira do yéu hon nhung van ¢ mirc kha
t6t va ching t6i d& nghi rang tinh dau 14 Tram
1a mot trong nhitng ngudn tinh dau tir ty nhién
d& chiét xuét c6 tiém ning tng dung cao trong
phong chéng con tring gay hai cho con nguoi
va co do an toan cao.

Bdng 2. Két qua khdo sdt djc tinh véi Kién lira

do S. invicta ciia tinh ddu ld Tram

Nong Thoi gian thir nghiém (gio)
Ténmiu °
(mg/ 2 4 6
mL)
Péi
] 100+0,00 100£000  100£0,00
chimg
50 6790+729"  1760+225™ 0+£000™
Tlnh dﬁu otk otk stk
. 100 5920+12,82 12,00+422™ 0+000
laTram

200 3920+9.83" 238+4,12™ 0+000™

Limonene 50  1448+130™  0+000™ 0+000™

3.3. Panh gia hoat tinh xua dudi Kién lira d6
Solenopsis invicta

Dua vao phuong phap nghién ctru cia nhom
tac gia Aglave va Patel (2017), tinh dau 1a
Tram dugc tién hanh dénh gia kha ning xua
dudi Kién lra do ngoai thuc dia. Trong thi
nghiém nay, mau tring duoc thiét 1ap 1a mau
bong gon chi duge tim voi duong, trong khi
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d6i ching duong 1a miu bong gon duge tim
duong va san pham thuong mai chuyén dudi
kién. Sau 24 gid thi nghiém ngoai thuc dia &
khu vuc c6 t6 Kién lira d6, mau tring thu hut
rat nhidu Kién lia do, trong khi d6i chimg
duong hau nhu xua dudi kién kha tét. Tuong tu
nhu kha nang xua dudi kién cua san phidm
thuong mai, tinh dau 14 Tram ciing ngin chan
Kién lira do tiép xuc voi miu bong gon duoc
tam tinh dau. Cac hién tugng tuwong tu ciing
dugc ghi nhan sau 2 hodc 3 ngay thi nghiém
ngoai thuc dia. Ngoai ra, mdi ngay vao thoi
diém cb dinh, $6 luong kién bam trén mau thir
nghiém dugc ghi nhan va tinh toan phan trim
hoat tinh xua dubi kién (so v&i mau tring). Két
qua cho thdy tinh dau 14 Tram cho két qua xua
dudi kién kha t6t sau 2 ngay, tuy nhién sang
ngay thir 3 thi hoat tinh cta tinh dau 14 Tram
giam dan. Nguoc lai, thuéc dudi kién cong
nghiép cho két qua & mirc trung binh vao ngay
dau tién thir nghiém, tuy nhién sang ngay thir 2
va 3 thi chung cho két qua t6t hon dang ké
(Hinh 2). Két qua nay cho thiy, mic du thoi
gian xua dudi kién cia tinh dau 14 Tram chi dat
hoat tinh t&i da trong khoang 2 ngiy, nhung
nhitng nghién ctru ciia dé tai nay gop phan lam
sang to tiém nang to 16n cua tinh dau 14 Tram
nhu chét chdng con tring gy hai c6 hiéu luc

trung binh 2 ngay.
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Hinh 2. Két qua khao sdt hoat tinh xua dudi
Kién lira d6 S. invicta; Tinh dau lé Tram (mdu
den) va thuoc dudi kién cong nghiép (ké soc)
Theo két qua phan tich thanh phan héa hoc cua
tinh du 14 Tram va hoat tinh gy doc véi Kién
lira do, chung toi d& nghi hop chat chinh,
Methyleugenol, dong gép dang ké vao kha
nang diét con trung. Nghién cuu trudc day da



chi ra ring Methyleugenol c¢é tac dung sinh
hoc xua dudi manh mé cong tring gy hai [10].
Do d6, két hgp véi két qua cua nghién ciru
trudc, nhiing phat hién cua ching toi trong
nghién ctru nay dé& xuit mot loai tinh dau ré
tién, phd bién & Pong bang song Ctru Long c6
thé dung nhu chét diét con trung tiém ning ma
khong giy doc cho nguoi. Pac biét, trong diéu
kién kinh té kho khan, ving nong thon thiéu
kha ning tiép can voi cac chit diét con tring
an toan co thé tu san xudt tinh dau dé su dung
trong va xung quanh nha.

4. KET LUAN

Dua trén két qua phan tich mang ludi phéan tir
GNPS cua tinh dau 14 Tram, nhiéu nhom ciu
tric hoa hoc cua loai dau nay da dugc phat
hién va xac dinh, bao gdbm monocyclic va
bicyclic monoterpene va cic dan xuit,
monoterpene aldehyde, va hop chit phenolic.
Bén canh do6, ham lugng cta hop chét
Methyleugenol chiém nhiéu nhit khoang
82,75% trén tong s6 90,71% cua 15 hop chit
dugc xac dinh ciu tric. Tinh dau 14 Tram thé
hién doc tinh ddi véi Kién lira do S. invicta voi
gid tri LCso xap xi 146,58 + 3,75 mg/mL sau
02 gio tiép xuc. Tinh dau nay ciing co tac dung
xua dubi dang ké dbi véi Kién lira do trong cac
thir nghiém ngoai thyc dia. Két qua cua nghién
clru nay cung cap thong tin hiru ich va can thiét
cho viéc nghién ctru thanh phén hoa hoc cua
tinh dau 4p dung phuong phap phan tich mang
lu6i phan tir GNPS hién dai va két hop véi thir
nghiém hoat tinh sinh hoc cua loai thuc vt rat
phd bién & Pong bang song Ciru Long.

LOI CAM ON

Nghién ciru nay ghi nhan sy hd tro thyc hién
mot sb thi nghiém don gian clia cac em sinh
vién Van Huynh Phuong Vy, Huynh L& Thién
Vi, Nguyén Tan Pat, va Ma Hiru Dat.
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