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Tom tat

Tinh dau than ré cdy bong gio (Curcuma cochinchinensis Gagnep.) duwoc chiét xudt
bang phwong phdp chung cat hoi nuée. Thanh phan hod hoc ciia tinh dau thén ré cdy bong
gio dege xdc dinh bang phirong phdp sdc ky khoi phé (GC — MS) véi thanh phan chinh la
p-pinene (12.93%), o-terpinol (11.08%), curcumol (14.76%), germacrone (14,03%),
neocurdione (13.54%). Két qua thir hoat tinh sinh hoc cho thdy, tinh dau théan ré cdy béng
gior ¢6 hoat tinh khéng khuan déi véi ba chimg vi khudn va ik ché mot ching nam. Ngodi
ra, tinh dau than ré cday bong gio ¢é hoat tinh khang oxi hod cao hon vitamin C véi gid tri
ICsp twong vmg lan luwot 1 14,06 va 16,12 ug/mL.

Tir khéa: Curcuma cochinchinensis Gagnep., than vé, tinh dau, khdng oxi hod,
khdng khuan.
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Abstract

The rhizome essential o0il of Curcuma cochinchinensis Gagnep is obtained by
hydrodistillation. The chemical composition of chromolaena odorata essential oil is
determined by gas chromatography coupled mass spectrometry (GC-MS) method, with the
main constituents including p-pinene (12.93%), o-terpinol (11.08%), curcumol (14.76%),
germacrone (14,03%), neocurdione (13.54%). The results of bioactivity test showed that the
rhizome essential o0il of Curcuma cochinchinensis Gagnep. had antibacterial activity
against three microbial strains and inhibited one fungus strain. In addition, the antioxidant
activity of the rhizome essential oil was higher than vitamin C with ICsy values of 14,06 and
16,12 ug/mL, respectively.

Keywords: Curcuma cochinchinensis Gagnep., rhizome, essential oil, antioxidant,
antimicrobial.
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1. Giéi thiéu
Chi nghé (Curcuma) 1a mot trong nhiing chi thuc vat da dang vé chung loai, phong

phti v& thanh phan hod hoc, dugc phan bd hau hét trén khap Viét Nam va nhiéu nudc trén
thé gidi (Vii Ngoc Lo & Pham Thi Anh Tuyét, 1997). Ching duoc mg dung dé lam gia vi
va lam thudc chita nhidu bénh khic nhau nhu tiéu duong, loét da day, rdi loan gan, mun
nhot, lién da, dau khop,... (Ewon Kaliyadasa & Samarasinghe, 2019). Tur d6, cac nha khoa
hoc trén thé gi6i cling nhu & Viét Nam khong ngimg nghién ciru va st dung nhiéu loai khac
nhau thugc chi nay. Cay bong gio (Curcuma cochinchinensis Gagnep.) 1a mot trong nhiing
cay thudc chi ngh¢. Cay cao khoang 40-60 cm, 14 c6 hinh bau duc, mat trén nhin nhui, mat
dudi c6 1ong nhung min, cudng co ranh, nhiéu 16ng mong, mép dai. Than ré mong, ¢é nhidu
nhanh. Canh hoa tron dai, bau nhuy nhiéu 16ng, bao phan c¢6 cwa nho & day, méi nhu vuong
dai, tiéu nhuy 1ép to gan bang (Ban, 2000; Pham Hoang H9, 1999). Cay ra hoa vao thang 8
va dugc ngudi dan st dung dé 1am gia vi cho cac moén an va dung dé chira cac bénh vé
nhiém tring va viém (Ban, 2000). Trong mdt s nghién ctru vé ciy bong gid cho thiy: Cay
bong gio' chira mot lwong 16n tinh ddu voi thanh phan hoa hoc trong tinh dau bao gdm céc
hop chit sesquiterpene (Phan Minh Giang, 2002), thanh phin héa hoc chii yéu trong tinh
dau 14 1a curdione (33,9 %) va 1,8-cineole (26,3 %), trong tinh du cua than ré nho, than ré
16n va ré chua cis B-elemenone (11,0 %, 14,5 % va 13,3 %), germacrone (3,8%, 11,3% va
4,3%) va curdione (9,8 %, 8,4 % va 2,5 %) va trong tinh dau ré ciing chira hop chat 1,8-
cineole (13,4 %) (Dung, Truong, Ky, & Leclercq, 1996). Tuy nhién, ¢ Viét Nam co rat it
nghién ctru vé thanh phan hoa hoc va hoat tinh sinh hoc cta tinh ddu ciy bong gid. Do do,
trong nghién ctru nay, chung t6i khao sat mot cach toan dién hon vé tinh diu cua than ré cay
bong gid duge trdng & mién Trung Nam B Viét Nam nhim so sanh 13 hon vé thanh phan
cac hop chét c6 trong tinh dau giita cac loai Curcuma.
2. Doi tuwgng va phwong phap nghién ciru
2.1. Doi twong nghién civu

Nguyén liéu sir dung dé tach tinh dau trong nghién ctru nay 1a than ré cdy bong gio
(Curcuma cochinchinensis Gagnep.) dugc thu hai vao thang 9 nam 2022 tai phuong 9,
thanh phé Tuy Hoa, Phu Yén.

2.2. Phwong phdp nghién ciru
2.2.1. Phwong phdp xir Iy mdu

Nguyén liéu sau khi thu hai duoc loai bo tap chét va duoc phoi kho ngoai khong khi
0 nhiét d6 phong trong hai tuan dé giam do am. Sau do, nguyén liéu dugc xay thanh bot va
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dugc bao quan ¢ nhiét do tu lanh 4°C dén khi nghién ctru.
2.2.2. Phwong phdp chuwng cdt 16i cuon hoi mede

Tinh dau than ré cay bong gio dugc tach chiét bang phuong phap chung cét 16i cubn
hoi nude. Lay khoang 200 gam bot kho ciia than ré cdy bong gid cho vao binh 2L cia thiét
bi chung cét Clevenger va thém nudc ct vao cho téi khi ngdp hoan toan mau. Qua trinh
trich ly tinh ddu dwoc tién hanh ¢ nhiét d6 100°C, ap suit thudng trong 4 gio. Hoi nude tao
thanh s& 16i cudn tinh dau di 1én, sau d6 hdn hop hoi 10ng tiép tuc vao hé thong 1am ngudi
va ngung tu. Thu hoi tinh dau bang phwong phép bd sung mudi khan Na,SO, v6i ham luong
5% khdi lugng/thé tich tinh dau. Tinh dau sau khi chiét tach dugc bao quan trong ti lanh &
nhiét do 4°C.
2.2.3. Phuong phap xac dinh thanh phan hod hoc

Thanh phan héa hoc cua tinh ddu dugc xac dinh bing phuong phap sic ky khi ghép
khéi phd GC-MS (Gas Chromatography-Mass Spectrometry), duoc do tai Vién cong nghé
Hoa hoc — Vién Han 1am Khoa hoc va Cong nghé Viét Nam ¢ Tp.HCM.

Mau tinh dau (25pL) sau khi pha lodng trong 0,5 mL n-hexan va hai giot
chloroform dugc phan tich boi hé théng may Agilent 6890-5973 GCMS, str dung cot sdc ky
HP-5MS v&i chiéu dai 30 m, duong kinh trong (ID) = 0,25 mm, 16p phim moéng 0,25 pum.
Khéi lugng tiém mau 1a 1,0 pL va st dung khi mang He (1,0 mL/phut). Nhiét d6 budng
bom mau (ki thuat chuong trinh nhiét d6 - PTV) 230°C. Nhiét do Detecto 260°C. Chuong
trinh nhiét d6 budng diéu nhiét 60°C (2 phut), ting 4°C/phut cho dén 200°C, dimg & nhiét
d6 nay trong 5 phut, tang 10°C/phut cho dén 260°C, ding & nhiét do nay trong 10 phut. Cac
chi s thoi gian luu cua cac thanh phan tinh diu duoc so sanh voi thoi gian luu cta cac mau
chuén trong NIST 3.0.

2.2.4. Phirong phdp khir géc t do DPPH

Hoat tinh khang oxi hoa cua tinh dau than ré cay bong gid dugc xac dinh theo phuong
phap DPPH (1,1-diphenyl-2-pycrylhydrazile) dugc mé ta bdi Sharma and Bhat (Om P.
Sharma, 2009) va dugc thuc hién tai phong thi nghiém Hod hoc cuia Truong Pai hoc Phu
Yén. Mdi mau tinh dau véi céac néng dd khac nhau 1a 12,5; 25,0; 50,0; 100,0 pg/mL dugc
hoa vao dung dich DPPH 0,2 mM trong methanol. Hon hop duogc lic trong 1 phit va u
trong bong ti trong 20 phut ¢ nhiét 46 phong, rdi tién hanh do mat d6 quang & budc séng
517nm. Vitamin C (ascorbic acid, Sigma Co.) dugc sir dung lam dbi chimg dwong. Hoat
tinh khang oxi hod cta tinh dau dugc biéu thi bang gia tri ICso (ug/mL) va dugc dinh nghia
la n6ng do ctia mau ma tai d6 né cé thé e ché 50% géc tu do. Gia tri ICsy cang nho thi mau
c6 hoat tinh cang cao (Om P. Sharma, 2009).
2.2.5. Pdnh gid hoat tinh khdng khudn

Hoat tinh khang khuédn cia tinh dau tinh ddu than r& cdy bong gio duoce xac dinh
theo phuong phap pha lodng da nong do6 trén méi truong 1ong (Broth microdilution method)
(Hadacek & Greger, 2000). Cac chung vi sinh vat thir nghiém bao gdbm 6 chung vi khuan va
1 chung nam duoc léy tir phong Hoa sinh tng dung, Vién Hoa hoc, Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam:

- Bacillus subtilis (ATCC 6633): 1 tryc khudn gram (+), sinh bao ttr, thudng khong gay
bénh
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- Staphylococcus aureus (ATCC 13709): cau khuan gram (+), gy mu cac vét thuong,
vét bong, gy viém hong, nhiém tring c6 mu trén da va cac co quan ndi tang.

- Lactobacillus fermentum (N4): vi khudn gram (+), la loai vi khuén duong rudt 1én men
c6 ich, thuong c6 mat trong hé ti€u hoa cua nguoi va dong vat.

- Escherichia coli (ATCC 25922): vi khuan gram (-), giy mét sb bénh vé& dudng tidu
héa nhu viém da day, viém dai trang, viém rudt, viém ly truc khuan.

- Pseudomonas aeruginosa (ATCC 15442): vi khuan gram (-), truc khuan mu xanh, gdy
nhiém tring huyét, cac nhidm tring & da va niém mac, gy viém duodng tiét niéu, viém mang
ndo, mang trong tim, viém rudt.

- Salmonella enterica: vi khuan gram (-), vi khuan gdy bénh thuong han, nhiém
trung duong rudt ¢ nguoi va dong vat.

- Candida albicans (ATCC 10231): nAm men, thuong gay bénh tua ludi & tré em va
cac bénh phu khoa.

Gia tri ICsy dugc xac dinh thong qua gid tri % e ché vi sinh vat phat trién va phan
mém may tinh Rawdata.

Panh gia hoat tinh: dich chiét c6 ICsy < 100 pg/ml; chét sach ¢ ICso< 25 uM.

3. Két qua va thio luin
3.1. Thanh phin héa hoc ciia tinh dau

Tinh dau than ré ciia ciy bong gid thu duge c6 mau vang nhat. Thanh phin hoa hoc
ciia mau tinh dau duoc xac dinh béng phé) GC-MS ¢ Vién cong nghé Hoa hoc — Vién Han
lam Khoa hoc va Cong ngh¢ Viét Nam ¢ Tp.HCM.

Két qua phan tich thanh phan héa hoc bang phuong phap GC-MS cuia tinh dau than
ré cay bong gio dugc thé hién ¢ hinh 2 va bang 1.

Abundance TIC: 0416201803.D
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Hinh 2. Sdc ky do GC-MS cua tinh dau than ré cdy bong gic
Bing 1. Thanh phan cdc hop chat trong tinh dau than ré cdy bong gic

TT Rt Tén chit Ham lwong (%)

1 6.37 1R-0-Pinene 0.18
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2 6.70 B-Myrcene 0.84
3 6.79 Hemellitol 0.59
4 7.54 Mesitylene 0.37
5 7.79 Camphor 2.84
6 7.83 B-pinene 12.93
7 8.85 1-Octanol 0.62
8 9.24 1,8-Cineole 0.36
9 9.64 B-Linalool 1.61
10 | 10.09 Isodurene 0.25
11 | 10.22 Durene 0.42
12 | 12.31 a-Terpinol 11.08
13 | 12.66 Isoborneol 0.48
14 | 12.82 Borneol 0.25
15 | 14.54 n-Decanol 0.91
16 | 16.38 B-Elemene 0.21
17 | 17.09 Geranial 0.32
18 | 17.61 Geraniol acetate 1.49
19 | 20.25 Germacrene D 5.38
20 | 22.06 Elemol 3.71
21 | 24.08 B-Caryophyllene 0.26
22 | 24.41 Hon hop c6 chira .gamma.-Eudesmol 0.92
23 | 24.96 B-Eudesmol 7.95
24 | 25.04 a-Eudesmol 0.74
25 | 29.81 a-Amorphene 0.50
26 | 45.97 Heptacosane 0.52
27 | 48.42 Cis-pB-Elemenone 0.47
28 | 50.77 Curcumol 14.76
29 | 51.83 Hentriacontane 0.37
30 | 54.18 t-Cadinol 1.31
31 | 55.36 1,30-Triacontanediol 1.54
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32 | 58.98 Germacrone 14,03
33 | 59.74 Lupenone 2.98
34 | 60.54 Neocurdione 13.54
35 | 65.72 (2)-13-Docosenamide 1.14

Tir két qua phan tich, tinh dau than ré cdy bong gio c6 khoang 35 hop chit dugc
dinh danh chiém 91,84%. Thanh phan chinh cta tinh dau than ré cay bong gio tai thanh phd
Tuy Hoa, Phu Yén la B-pinene (12.93%), a-terpinol (11.08%), curcumol (14.76%),
germacrone (14,03%), neocurdione (13.54%). Su xuét hién cia cac hop chat sesquiterpene
trong tinh dau than ré cay bong gid phu hop véi két qua cia cac nghién ctu trudce day
(Dung et al., 1996; Oanh, Thanh, Xuyen, Huong, & Ogunwande, 2018).

Trong mdt nghién ctru gin ddy cia tac gia Pham Oanh dd nghién ctru thanh phan
hoa hoc cua tinh dau than ré cdy bong gid dugc thu hai & tinh Tuyén Quang, cho thiy 34
hop chéit duoc x4c dinh véi 5 thanh phan chinh 13 curcumol (29,5%), neocurdione (28,2%),
cis-pB-elemenone (5,5%), B-pinene (5,1%), PB-eudesmol (4,8%) (Oanh et al., 2018). Ham
luong va thanh phan cia tinh dau than ré cdy bong gio' & thanh phd Tuy Hoa, tinh Phai Yén
khac so v6i tinh dau than r& ciy bong gid tai tinh Tuyén Quang (Bang 2). Trong d6, ham
luong cua hop chat 1,8-cineole (0,36%), a-terpinol (11.08%) va germacrone (14,03%) trong
tinh dau & Phu Yén cao hon ham lugng ctia cac hop chit nay trong tinh ddu ¢ tinh Tuyén
Quang. Tuy nhién, ham luong ctia hop chét cis-p-elemenone (0,47%), curcumol (14,76%)
va neocurdione (13,54%) trong tinh dau ciy bong gio trong & Phu Yén thap hon ham lugng
clia cac hop chit nay trong tinh dau cdy bong gid tréng & tinh Tuyén Quang. Pidu nay
ching t6 thanh phin va ham luong s& phu thudc vao vi tri dia 1y, didu kién khi hau, thd
nhudng va thoi gian thu hai.

Bing 2. So sanh cdc thanh phan héa hoc chinh cua tinh dau than ré cdy bong gic
o tinh Phu Yén voi tinh Tuyén Quang

Ham luogng (%)
4 Tuyén Quan
" Tén chat Phu Yén (lg:nh(g‘:l al.,g
2018)
1 1R-a-Pinene 0.18 -
2 B-Myrcene 0.84 -
3 Hemellitol 0.59 -
4 Mesitylene 0.37 -
5 Camphor 2.84 1.7
6 B-pinene 12.93 5.1
7 1-Octanol 0.62 B
8 1,8-Cineole 0.36 0.1
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9 B-Linalool 1.61 1.4
10 Isodurene 0.25 }
11 Durene 0.42 -
12 a-Terpinol 11.08 0.2
13 Isoborneol 0.48 1.2
14 Borneol 0.25 0.4
15 n-Decanol 0.91 }
16 B-Elemene 0.21 1.0
17 Geranial 0.32 0.1
18 Geraniol acetate 1.49 0.1
19 Germacrene D 5.38 -
20 Elemol 3.71 -
21 B-Caryophyllene 0.26 -
22 | Hén hgp c6 chira .gamma.-Eudesmol 0.92 ;
23 B-Eudesmol 7.95 4.8
24 a-Eudesmol 0.74 -
25 a-Amorphene 0.50 0.1
26 Heptacosane 0.52 -
27 Cis-p-Elemenone 0.47 3.5
28 Curcumol 14.76 295
29 Hentriacontane 0.37 -
30 t-Cadinol 1.31 0.9
31 1,30-Triacontanediol 1.54 B
32 Germacrone 14,03 1.4
33 Lupenone 2.98 -
34 Neocurdione 13.54 28.2
35 (2)-13-Docosenamide 1.14 1.8

3.2. Hoat tinh khang oxi hoa ciia tinh dau than ré& ciy bong gio
Hoat tinh khéng oxi hoa cua tinh dau than ré cdy bong gid duoc xac dinh bang
phuong phap DPPH. Két qua duoc trinh bay ¢ bang 3 cho thay, kha nang khang oxi hoa cua
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tinh dau than r& cdy bong gid cao hon vitamin C véi gia tri ICso twong tng 1an lugt 1a 14,06
va 16,12 pg/mL. Diéu nay cho thiy ciy bong gid 1a ngudn nguyén liéu tiém ning dé chiét
xudt chit chong oxi héa tu nhién.

Bing 3. Hoat tinh khdng oxi hod ciia tinh déau thén ré cdy bong gio

Mau Gia tri ICs (ng/mL)
Tinh dau than ré cay bong gio 14,06
Vitamin C 16,12

3.3. Hoat tinh khang khuén ciia tinh diu than ré ciy bong gio

Hoat tinh khidng khuan cua tinh dau than ré cdy bong gid dugc xac dinh bang
phuong phap pha loang da ndng do trén maéi truong 1ong. Két qua thir hoat tinh cta tinh dau
dugc trinh bay ¢ bang 4. Tir d6 cho thdy, tinh dau than r& cdy bong gio ¢ hoat tinh khang
khuan d6i voi chung Staphylococcus aureus, Bacillus subtilis, Escherichia coli va hoat tinh
khang nam Candida albican véi gia tri ICs, tuong ung lan luot 1a 46,87; 41,73; 51,30; 63,33
pg/mL. Tinh dau than ré cdy bong gid c¢6 hoat tinh khang khuan c6 thé duoc giai thich 1a do
thanh phan cua cac hop chat sesquiterpene c6 trong tinh du than ré (Swamy, Akhtar, &
Sinniah, 2016) va hoat tinh khang nam do sy xuét hién cua hop chét elemol, eudesmol trong
tinh dau nay (Kim et al., 2012; Swamy et al., 2016).

Bing 4. Hoat tinh khdng vi sinh vt kiém dinh ciia tinh dau than ré cdy béng gic

L Gia tri ICs (pg/mL)
Chung vi sinh vat va nam - —
2 . Tinh dau than ré N . .
kiém dinh A . Ampicillin | Cefotaxime Nystatin
cay bong gio
Staphylococcus
46,87+0,18 0,02+0,005
aureus
Gram (+) | Bacillus subtilis 41,7340,20 3,62+0,15
Lactobacillus ~150 1,0340,07
fermentum
/ 1l
Salmonella >150 0,43+0,05
enterica
Gram (-) | Escherichia coli 51,30+0,10 0,007+0,002
P
seudomonas >150 4,34+0,15
aeruginosa
Nam Candida albican 63,33+0,14 1,32+0,05

4. Két luin

Trong bai bao nay, chung t6i di tién hanh khao sat thanh phan héa hoc cia tinh dau
than ré cdy bong gid tao co sé khoa hoc dé giai thich cho hoat tinh sinh hoc cta tinh dau
than ré cdy bong gio. Két qua thir hoat tinh sinh hoc cho théy, tinh dau than ré cdy bong gio
c¢6 hoat tinh khang khuan dbi véi 4 chung vi khudn gdm Staphylococcus aureus, Bacillus
subtilis, Escherichia coli va hoat tinh khang ndm Candida albican. Ngoai ra, tinh dau than
ré cdy bong gid c6 hoat tinh khang oxi hoa cao hon vitamin C. Dy 1 co s& khoa hoc cho
thdy cay bong gid ¢6 thé dugc sir dung nhu chat khang khuan va chdng oxi hod ty nhiénQ
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