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TOM TAT

Nghién ctru tap trung phén tich thanh phan hoa hoc va budc ddu danh gia hoat tinh khang khuan,
khang nam cua tinh dau chiét xut tir cu nghé bo cap (Curcuma daknongensis), mot loai méi thude ho
Gimg (Zingiberaceae) dugc phat hién tai tinh Dik Noéng, Viét Nam. Tinh diu duoc chiét thong qua hai
ky thuat 1a hydrodistillation va CO; siéu t6i han. Thanh phan cac hop chéit d& bay hoi dwoc phan tich
bang k¥ thuat Headspace (HS) va sac ky khi khdi pho (GC/MS). Hoat tinh khang khuan va khang nam
cua tinh dau dugce danh gia thong qua phuong phap khuéch tan giéng thach trén 05 ching vi khuan
Escherichia coli, Bacillus cereus, Salmonella typhimurium, Pseudomonas aeruginosa, Staphylococcus
aureus va 02 ching nAm mdc Aspergillus flavus va Candida albicans. Két qua phan tich cho thay tinh
dau nghé bo cap chira hon 60 hop chat, trong d6 cac ciu tir chiém ham lugng cao gdm: sausurea lactone
(21,36%), zerumbone (19,79%), camphene (15,57%), 1,8-cineole (13,48%), a-humulene (13,22%),
va camphor (12,12%), v.v. Ca hai mau tinh dau déu thé hién kha nang trc ché su phat trién cua cac
chung vi sinh vat thr nghiém. Tuy nhién, mau tinh dau thu duge bang ky thuat hydrodistillation chi
thé hién qua trc ché trung binh, v6i dudng kinh vong vo khuén dao dong tir 8,2-13 mm dbi véi vi
khuan va 11-20 mm ddi v6i ndm méc. Ngugc lai, tinh dau chiét xuét bang phuwong phap CO, siéu t&i
han cho thiy hiéu qua khang khuin va khang nim manh hon, déc biét trén S. typhimurium (17,0 mm),
P, aeruginosa (15 mm), A. flavus (22 mm) va C. albicans (20 mm). Két qua nghién ctru bude dau lam
r& thanh phan hoa hoc, hoat tinh sinh hoc va tiém ning tng dung cua tinh ddu Curcuma daknongensis
trong thuc phém va dugc liéu tu nhién.

Tir khéa: Curcuma daknongensis, tinh dau, thanh phan hoa hoc, hoat tinh khang khuén, khang nam.
1. MO PAU

Trong ho Gimg (Zingiberaceae), chi Curcuma 1a nhém thyc vat than thao cé than ré giau tinh dau
va terpenoid, cd gia tri dugc li¢u — kinh té cao nho cac hoat tinh sinh hoc nhu khéang khuén, khéang ném,
chbng viém va chéng oxy hoa [1]. Cac khao sat gan day ghi nhan nhiéu loai Curcuma méi & Viét Nam,
trong d6 Chi va cong su (2025) da cong bd loai Curcuma daknongensis phat hién tai Dak Nong [2].
Loai nay c6 dic diém hinh thai ddc trung véi cum hoa nho gon, canh moi tring kem va than ré day chira
tinh ddu thom. Nhimng phét hién nay khong chi gép phan mé rong va lam giau ngudn da dang sinh hoc
ctia chi Curcuma sp. & Pong Duong, ma con goi mé tiém nang tmg dung duge hoc cua cac loai dic hitu
trong khu vuc.

Tinh dau & cac loai Curcuma 14 hdn hop terpenoid dé bay hoi, quyét dinh mui huong va déng vai
tro chinh trong cac hoat tinh sinh hoc, dac biét 1a uc ché vi sinh vat va bao v¢ thuc vt [1]. Curcuma
daknongensis chua c6 nghién ctru chuyén sau vé thanh phan hoa hoc, viéc chiét xuét tinh dau két hop
k¥ thuat HS va GC/MS gitip nhan dién cic hop chit dé bay hoi, ddc biét cic phuong phap chiét xuat
khéc nhau c6 thé anh huong dang ké dén thanh phan tinh dau [3]. Nghién ctru so sanh tinh dau Curcuma
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daknongensis thu bang chung cét 16i cuén hoi nudc va CO: siéu t6i han, dong thoi danh gia so bd hoat
tinh khang khuan, khang nam lam co so cho nghién cttu tiép theo.

2. VAT LIEU VA PHUONG PHAP

2.1 Vit liéu

Cu nghé bo cap (Curcuma daknongensis) duoc 14y tai thon 7, xa Pék Ha, huyén Dik Glong, tinh
Dik Néng, Viét Nam vao thang 7/2025. Mau duoc rira sach dat cat, got vo va cat lat tir 2-3 mm.
Tiép theo, phoi/siy & nhiét do khoang 50-60 °C trong 24 gid. Nguyén liéu duoc siy kho, nghién
min (0,3- 0,8 mm), dong kin va bao quan kho réo, tranh 4m va anh sang trudc khi chiét xuat.

Céac chung vi sinh vat da kiém dinh duoc sit dung, bao gém: 5 chung khuén 1a Escherichia coli
(ATCC - 8739), Bacillus cereus (ATCC — 11778), Salmonella typhimurium (ATCC — 14028),
Pseudomonas aeruginosa (ATCC — 27853), Staphylococcus aureus (ATCC — 6538); va 2 chung ndm
1a Aspergillus flavus (ATCC — 9643), Candida albicans (ATCC — 10231). Céac chung vi sinh vat dugc
cung cp béi B mén Vi sinh vat hoc, Trudng Pai hoc Khoa hoc Ty nhién — Pai hoc Qubc TP.HCM.

2.2 Phwong phap
2.2.1 Ky thudt chiét xudt tinh dau

K§ thuit hydrodistillation: Qua trinh dwogc thyuc hién trong thiét bi chung cét 16i cudn hoi nudc
¢6 dung tich 30 L. Cho 6 kg bot nghé bo cap kho va 20 L nude cat vao binh, tién hanh chung & 100 °C
trong 240 phut. Hoi nudc kéo theo cac hop chat d& bay hoi dugc ngung tu thu tinh dau, tach — 1am kho
bang Na2SO. va bao quan trong chai t6i mau & 4 °C.

Chiét xuit CO; siéu t6i han: Pugc thuc hién trén hé théng chiét CO: siéu t6i han dung tich
500 mL. Cho 250 g bot nghé vao buong chiét, thiét 1ap cac diéu kién: ap suat 130 bar, nhiét d6 40 °C,
thoi gian 90 phit, khong sir dung dong dung maéi, dugc bao quan trong lo thuy tinh t6i mau ¢ 4 °C.

2.2.2 Phwong phdp xdc dinh thanh phan héa hoc tinh dau

Thanh phan héa hoc cua tinh dau nghé bo cap (Curcuma daknongensis) duge xac dinh bang ky
thuat headspace (HS) va GC/MS, tai Vién Cong ngh¢ Tién tién.

Phan tich HS dugc thuc hién trén hé¢ GC HP 6890 voi cot HPS, khi mang N2, detector FID va
chuong trinh nhiét tang dan tir 40 dén 280 °C;

Phén tich GC/MS duoc tién hanh trén hé Agilent 6890N — 5973 v6i cot HP5 — MS, khi mang He
va chuong trinh nhiét 40-250 °C, hop chat dugc dinh danh bang thu vién NIST14/NIST14S.

2.2.3 Xdc dinh hoat tinh khang khudn va nam cia tinh dau nghé bo cap

_Hoat tinh khang khuén, khang ndm cta tinh dau nghé bo cap dwoc danh gia bang phwong phap
khuéch tan giéng thach.

Céc chung vi sinh vat dugc nuoi céy cho dén khi mat d6 dat khoang 10° CFU/mL, trai déng déu
huyén phu vi sinh vt trén bé mit cac dia thach, tao giéng 6 mm va nho 100 pL tinh dau, a & 37 °C trong
24 h (vi khuan) va 28 °C trong 48 h (nim). Péanh gia hoat tinh qua dudng kinh vong trc ché do bang
mm, so v6i dbi ching Chloramphenicol 20 pg/100 pL, Nystatin 50 pg va nudc ct.

3. KET QUA VA THAO LUAN

3.1 Thanh phin héa hoc trong tinh diu cii nghé bo cap

Két qua phan tich thanh phan hoa hoc cua hop chit d& bay hoi tir cii nghé bod cap (Curcuma
daknongensis) duoc trinh bay tai Hinh 1 va Hinh 2, dong thoi dugc tong hop trong Bang 1. Két qua cho
thiy co tong cong 38 hop chat bay hoi duoc xac dinh, cho thiy sy da dang cua loai Curcuma
daknongensis madi. Cac cau tir chinh bao gdm zerumbone (19, 79%), camphene (15,57%), 1,8-Cineole
(13,48%), o-Humulene (13,22%), camphor (12,12%), v.v. Pay déu la cac hop phd bién trong tinh dau
thudc ho Zingiberaceae, dong vai tro quan trong trong viéc tao huong thom dac trung va hoat tinh sinh
hoc cua tinh dau. Pang chi ¥, ham luong zerumbone trong tinh dau nghé bod cap (Curcuma
daknongensis) dat 19,79%, mic cao hon nhiéu loai Curcuma da duoc khéao sét trude d6. O Curcuma
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longa (nghé vang), zerumbone chi xuat hién véi ty 1& rat thip, khoang 0,1-0,5% [4]. Céac loai nhu
Curcuma zedoaria (ngh¢é den) va Curcuma caesia (ngh¢ tim) thuong dao dong tr 1-5% [5]. Dac biét,
Curcuma zerumbet (nghé gio) dugc ghi nhan 1a loai giau zerumbone nhét, c6 thé dat toi 65-75% [6]. So
sanh nay cho thay nghé bo cap tuy khong dat mic cuc cao nhu Curcuma zerumbet, nhung van nim
trong nhom loai c6 ham lugng zerumbone dang ke vuot xa cac loai phd bién khac. Zerumbone 1a

sesquiterpen tiéu biéu vdi cac hoat tinh sinh hoc ndi bat nhu khang viém, khang khuan, chdng oxy hoa
va tiém nang chdng ung thu [7].
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Két qua GC/MS thé hién ¢ Hinh 2 va duoc tong hop tai Bang 1 cho thay tinh dau nghé bo cap thu
duoc bang hai ky thuat 1a hydrodistillation va chiét xuat CO; siéu t6i han co cac thanh phan hoéa hoc da
dang. C6 tong cong 40 hop chit dugc xac dinh, phan anh muc d¢ da dang trong thanh phan hoéa hoc cua
loai Curcuma daknongensis 1a mot loai méi chwa dugc khai thac nhiéu vé miat héa hoc. Cac hop chat
chinh chiém ty 1& cao, bao gom: saussurea lactone (21,36%), curcumenol (17,14%), germacron
(15,19%), eucalyptol (13,60%), ageratriol (13,02%) va B-Pinene (11,02%), v.v.

Bdng 1. Thanh phin hoa hoc cia tinh diu nghé bo cap (Curcuma daknongensis)

Ham luong (%)
STT | Tén hop chét 1S GC/MS
Hydrodistillation SFE-COz

1 Camphene 15,57 01,08 -

2 B-Myrcene 01,05 - -

3 A3-Carene 1,72 - -

4 D-Limonene 02,07 01,09 -

5 1,8-Cineole 13,48 13,06 0,61
6 Linalool 1,26 - -

7 Camphor 12,12 - -

8 4-Terpineol 1,10 - -

9 B -Caryophyllene 1,50 0,75 -
10 o-Humulene 13,22 - -

11 Caryophyllene oxide 01,07 0,75 -
12 B-Selinene 03,09 1,90 -
13 Humulene epoxit 11 1,71 - -
14 Zerumbone 19,79 - -
15 o-Pinene - 4,72 -
16 -Pinene 1,18 11,02 0,78
17 Limonene - 01,09 -
18 B-Elemen - 7,85 0,78
19 y-Gurjunene - 1,83 -
20 B-Eudesmol - 1,22 -
21 B-Elemenone - 2,81 01,09
22 Cembrene - 5,29 4,15
23 10-Isopropenyl-3,7-cyclodecadien-1 one - 1,66 -
24 Germacron - 15,19 6,81
25 Ledene oxide - 0,76 -
26 Isoaromadendrene epoxide - 2,20 -
27 Curcumenol - 2,48 17,14
28 B-Cyclodihydrocostunolide - 2,98 2,25
29 Hydroxyeremophilone - 3,85 3,39
30 Saussurea lactone - 3,68 21,36
31 Patchoulane - 1,53 0,88
32 Curcumenone - 2,49 7,68
33 Ageratriol - 2,38 13,02
34 a-Humulen-14-oic acid - - 09,03
35 Andrographolide - - 2,22
36 Valerenic acid - - 0,64
37 Methylene cholestanol - - 0,93
38 Ethyl pentadecanoate - - 0,40
39 Labda-8(17),12-diene-15,16-dial - - 6,37
40 Bis(2-ethylhexyl) phthalate - - 0,62
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Két qua HS va GC/MS cho thiy Curcuma daknongensis giau hogp chat dé& bay hoi ¢6 hoat tinh
sinh hoc, chii yéu 1a monoterpen tao mui thom va sesquiterpen c6 khoi luong phén tu l6n, 6n dinh vé
nhiét va c6 kha dung sinh hoc manh, bao gdm kha ning khang nam, trc ché vi khuan va tiém nang chong
ung thu [1]. Su hién dién dong thoi ciia zerumbone, curcumenol, saussurea lactone va a-humulene cho
thiy tinh dau duoc chiét xut tir nghé bo cap (Curcuma daknongensis) thanh phan héa hoc da dang va
hoat tinh sinh hoc ctia loai nay vuot troi so v6i nhidu loai da duoc nghién ctru trude nhu Curcuma longa
va Curcuma zedoaria [8].

3.2 Phin tich va so sanh thanh phin héa hoc ¢6 trong tinh diu ngh¢ bo cap chiét xuit bang ky
thuit hydrodistillation va CO: siéu t6i han

Thanh phan héa hoc ciia tinh dau thu duoc tir ctii nghé bo cap (Curcuma daknongensis) bang ky
thuat hydrodistillation va CO: siéu t&i han duoc tong hop trong Bang 1. Nhu da trinh bay tai phan két
qua & myc 3.1, thanh phan cac ciu tir tuy da dang nhung lai c6 su khéc biét rd rét giita hai phwong phép
chiét xuat.

V6i k¥ thuat hydrodistillation, tinh dau nghé bo cap c¢6 cac thanh phan chinh nhu sau: eucalyptol
(13,60%), B-pinene (11,02%), germacron (15,19%), curcumenol (8,42%), B-elemen (7,85%), cembrene
(5,29%), camphene (1,08%), hydroxyeremophilone (3,85%) va saussurea lactone (3,68%),... Trong do,
nhom hop chat d& bay hoi chlem téng cong khoang 43,6%, diéu nay phu hop voi ban chat cua ky thuét
& nhiét do cao (100 °C) cac céu tir nhe dwoc giai phong manh nhung mot phan hop chét ¢ khéi luong
16n bi bay hoi hodc phan huy.

V6i phuong phap CO; siéu téi han, tinh dau nghé bo cap c6 cc thanh phan chinh nhu sau:
saussurea lactone (21,36%), curcumenol (17,14%), ageratriol (13,02%), o-humulen-14-oic acid
(9,03%), curcumenone (7,68%), labda-8(17),12-diene-15,16-dial (6,37%), cembrene (4,15%),
hydroxyeremophilone (3,39%), v.v. Téng ham lugng nhom nay dat 7,6%, cao gan gap doi so véi ki
thudt hydrodistillation. Nho chiét & 40 °C va 130 bar, CO- siéu tGi han bao toan tdt cac hop chét nhay
nhiét, cho tinh dau 6n dinh va giau thanh phan hon.

Tém lai, ki thuét hydrodistillation thich hop khi myc tiéu 13 thu hdi cac hop chét d& bay hoi phuc
vu huong liéu, trong khi d6 phuong phap CO: siéu téi han lai gidu hop chét oxy hoa co gia tri dugc lidu
va hoat tinh sinh hoc cao hon. Hi¢u suat chiét dat 0,4 = 0,012% véi hydrodistillation va 0,8 + 0,017%
v6i CO: siéu t6i han, cho thay phuong phap CO: cho hiéu qua va ham luong sesquiterpen cao hon,
tuong tu cac nghién ctu trén Curcuma longa va Curcuma caesia [8].

3.3 Panh gia hoat tinh khang khuén va khang nim ciia tinh dau nghé bo cap

Tinh diu nghé bo cap dugc thir nghiém kha ning e ché trén 5 chung vi khuin va 2 ching nim
mdc da kiém dinh, bao gdm: Escherichia coli, Bacillus cereus, Salmonella typhimurium, Pseudomonas
aeruginosa, Staphylococcus aureus, Aspergillus flavus, Candida albicans, dya theo dudng kinh vong
v6 khuan, két qua thé hién ¢ Bang 2 va Hinh 3.

Bang 2. Puong kinh vong tron khang khuén va nim ciia tinh ddu nghé bo cap

Miu Chi tiéu khang (dudng kinh vong vo khuin — mm)
(100 pL/giéng) | Escherichia Bacillus Salmonella | Pseudomonas | Staphylococcus | Aspergillus | Candida
coli cereus typhimurium aeruginosa aureus flavus albicans
Hydrodistillation 13,0+0,2 11,004 11,0£0,5 8,2+0,2 8,2+0,1 20,0+0,3 | 11,0£0,2
CO; siéu tdi han 150+0,3 13,0+0,3 17,0+0,7 150+0,3 11,5+0,3 22,0+0,3 | 20,0£0,2
Chloramphenicol | * o 0L 3 | 270402 | 270205 | 270202 | 260+02 - -
(20 pg/100 uL) ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
Nystatin (50png) - - - - - 250+04 | 20,0+0,2
H0 0 0 0 0 0 0 0

Céc mau tinh dau déu tao vong trc ché 16n hon 6 mm, cho thdy c6 kha ning kim ham vi sinh vét
thtr nghiém.

Tinh ddu chiét bing CO. siéu t6i han thé hi¢n khi ning dc ché vuot trdi hon k¥ thuat
hydrodistillation trén phan 16n cac ching thir nghiém 15,0 £ 0,3 mm doi véi E. coli, 13,0 £ 0,3 mm trén
B. cereus, 17,0 £ 0,7 mm trén Salmonella, 15,0 = 0,3 mm trén P. aeruginosa va 11,5 £ 0,3 trén S. aureus.
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Céc gia tri nay déu cao hon so véi mau hydrodistillation, von chi dao dong tir 8,2 £ 0,1 — 13,0 £ 0,2 mm.
Khi so sanh véi khang sinh chuén chloramphenicol (20 pg/100 pL), hoat tinh cua tinh ddu thdp hon
dang ké. Cu thé ddi véi E. coli, chloramphenicol tao vong v6 khuan 27,0 + 0,2 mm, vuot trdi so véi tinh
dau. Tuy nhién, tinh dau cho hiéu qua ¢ ché o rét, nhét 1a voi vi khuén Gram duong nhu S. aureus va
B. cereus, cho thay tiém nang mg dung lam chat hd tro khang khuan ty nhién [9].

(9

Hinh 3. Hoat tinh khang khuén va khang ndm cua tinh dau nghé bo cap ¢ 5 ching vi khuén 1a
Escherichia coli (a), Bacillus cereus (b), Staphylococcus aureus (c), Salmonella typhimurium (d),
Pseudomonas aeruginosa (e) va 2 ching nam 1a Aspergillus flavus (f), Candida albicans (g)

Déi voi nhdm ndm mdc, hoat tinh khang nim cua tinh dau cang thé hién rd rét hon. Mau chiét xuét
béng CO: siéu tdi han tao vong vo khuén 22,0 + 0,3 mm trén Aspergillus flavus va 20,0 £ 0,2 mm trén
Candida albicans. Céc gia tri nay cao hon hodc twong duong véi mau hydrodistillation (20,0 + 0,3 mm
va 11,0 + 0,2 mm). So v&i dbi chirng dwong 1a nystatin (50 Hg), von tao vong vo khuén tir 20 - 25 mm,
hoat tinh ctia tinh dau van thap hon, phan 4nh hiéu luc khang nAm manh mé& cua thube chuén.

Khac biét vé hoat tinh giita hai phuong phap chiét chii yéu do bién dong thanh phan. Tinh dau
chiét bang CO: siéu t61 han gidu zerumbone, a-humulene, 1,8-cineole va sesquiterpen oxy hoa nhing
chat co kha nang lam ton thuong mang té bao vi sinh vat va da dugc ghi nhan c¢6 hiéu qua khang khuan,
khang ndm manh [10]. Kich thudc vong tic ché cho thiy tinh ddu nghé bo cap c6 kha ning khang vi
sinh vat, ndi bat hon & mau chiét bang CO: siéu t4i han.

3. KET LUAN

Phan tich GC/MS cho thay tinh dau Curcuma daknongensis khac biét theo phuong phap
chiét, mau hydrodistillation giau monoterpen nhu 1,8-cineole, B-pinene, camphor va a-pinene.
Nguoc lai, tinh dau chiét béng CO: siéu tdi han lai giau cac hop chét thudc nhém sesquiterpen nhu
zerumbone, saussurea lactone, curcumenol, curcumenone, germacrone va o-humulene. Nghién ctru
ghi nhan hon 60 hop chét dé bay hoi c6 hoat tinh sinh hoc trong tinh dau Curcuma daknongensis,
v6i cac thanh ph?m chinh nhu zerumbone, saussurea lactone, curcumenol, ageratriol, germacrone va
a-humulene, déng thoi x4c dinh kha niang khang khuan va khang nam cta tinh dau thu bang hai
phuong phép chiét khac ‘nhau. Vé hoat tinh sinh hoc, tinh dau thé hién kha ning trc ché manh ddi
v6i ca vi khuan va ndm, dic biét trén Salmonella typhimurium, Pseudomonas aeruginosa,
Aspergillus flavus va Candida albicans. Chiét xuat CO: siéu t6i han cho hoat tinh khang khuén,
khang nam vuot trdi so voi ky thuat hydrodistillation, cho thdy phuong phép chiét quyét dinh hiéu
suit va hoat tinh tinh dau.

Loi cam on: D¢ tai duoc Vién Han 1am KH&CN Viét Nam va S6 KH&CN Lam Dong (trude day
bak Nong) tai trg theo md UDNGDP.02/24-25.
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ABSTRACT

CHEMICAL COMPOSITION ANALYSIS AND PRELIMINARY EVALUATION
OF THE ANTIBACTERIAL AND ANTIFUNGAL ACTIVITIES OF Curcuma daknongensis
ESSENTIAL OIL

Mai Thanh Chi'?, Dinh Tri Mai'?, Tran Thi Lanh', Le Phi Hoc!,
Phan Thi Kim Lien®, Nguyen Thi Thanh Thao®*
Institute of Chemical Technology, Vietnam Academy of Science and Technology
2Vietnam Academy of Science and Technology
SHo Chi Minh City University of Industry and Trade
*Email: ntthanhthaol94@gmail.com

This study was conducted to determine the chemical composition and to preliminarily evaluate the
antibacterial and antifungal activities of essential oils extracted from the rhizomes of Curcuma
daknongensis, a newly discovered species of the Zingiberaceae family found in Dak Néng Province,
Viet Nam. The essential oils were obtained using two extraction techniques, namely hydrodistillation
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Phan tich thanh phén héa hoc va buéc dau xéc dinh hoat tinh khang khuén, khang nédm cda tinh déu...

and supercritical CO: extraction. The volatile compounds were analyzed by headspace (HS) analysis
and gas chromatography—mass spectrometry (GC/MS). The antibacterial and antifungal activities of the
essential oils were evaluated using the agar well diffusion method against five bacterial strains,
including Escherichia coli, Bacillus cereus, Salmonella typhimurium, Pseudomonas aeruginosa, and
Staphylococcus aureus, as well as two fungal strains, Aspergillus flavus and Candida albicans. The
results showed that the essential oil of Curcuma daknongensis contained more than 60 compounds, with
the major constituents being saussurea lactone (21.36%), zerumbone (19.79%), camphene (15.57%),
1,8-cineole (13.48%), a-humulene (13.22%), and camphor (12.12%). Both essential oil samples
exhibited inhibitory effects against the tested microorganisms. However, the essential oil obtained by
hydrodistillation showed only moderate inhibitory activity, with inhibition zone diameters ranging from
8.2 to 13.0 mm for bacteria and from 11.0 to 20.0 mm for fungi. In contrast, the essential oil extracted
by supercritical CO. showed stronger antibacterial and antifungal activities, particularly against S.
typhimurium (17.0 mm), P. aeruginosa (15.0 mm), 4. flavus (22.0 mm), and C. albicans (20.0 mm).
These findings provide initial scientific evidence on the chemical composition and biological activities
of Curcuma daknongensis essential oil and indicate the potential application of this species in natural
food and pharmaceutical products.

Keywords: Curcuma daknongensis, essential oil, chemical composition, antibacterial activity, antifungal
activity.
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