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Tém tat

D3t van dé: Tinh dau Tram cé nhiéu tc dung t6t, mang lai hiéu qua kinh t&, tuy nhién, hiéu suit chiét thap
1a van d@é can dugc khdc phuc. Muc dich cla nghién cru nay 13 s&t dung dung mdi eutectic sau (DESs) dé ci
thién hiéu suat chiét tinh dau Tram. PSi tweng va phwong phap nghién ctru: La va canh tuoi cla cdy Tram
dugc tién x{r ly b&i cac DESs. Tién hanh chuwng cat tinh dau bing phuong phép cat kéo hoi nwéc. Xéc dinh
thanh phan hoa hoc tinh dau bang phuwong phap sic ky khi ghép khai phé (GC-MS). K&t qua: Sy két hop gitta
cholin chlorid va acid oxalic tao hé dung méi xanh DESs gilip hiéu suat chiét tinh ddu Tram tang 160%. Ngoai
ra, téng ham lwong 1,8-cineol va isocineol trong tinh dau chiét bang dung méi xanh 13 34,019%, cao hon so
v&i tinh dau chiét bang nwdc cat 1a 30,749%. K&t luan: Nhirng két qua kha quan cho thdy tiém ndng cla viéc
str dung cac dung méi xanh DESs nham nang cao hiéu suat va chat lugng tinh dau Tram.

Ttr khod: tinh déu Tram, cholin chlorid, acid oxalic, dung méi eutectic séu.

Enhancing efficiency of melaleuca essential oil using deep eutectic
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Abstract

Background: Melaleuca essential oil has many good effects, bringing economic efficiency; however, low
extraction efficiency is a problem that needs to be overcome. This study aims to enhance the efficiency
of extracting Melaleuca essential oil by employing deep eutectic solvents (DESs). Materials and methods:
Branchesand leaves of Melaleuca cajuputiPowell were pretreated by DESs. Carry out the distillation of essential
oils by steam distillation. Determination of the chemical composition of essential oils by chromatography-
mass spectrometry (GC-MS). Results: The combination of choline chloride and oxalic acid to create DESs
solvent system helps the extraction efficiency of Melaleuca essential oil increase by 160%. In addition, the
total content of 1,8-cineol and isocineol in the essential oil extracted with DESs solvent was 34.019%, higher
than that of the essential oil extracted with distilled water at 30.749%. Conclusions: The positive results show
the potential of using DESs solvents to improve the yield and quality of Melaleuca essential oil.

Keywords: Melaleuca essential oil, choline chloride, oxalic acid, deep eutectic solvents.

1. DAT VAN DE

Tinh dau Tram chiét xudt tir cdy Tram gié
(Melaleuca cajuputi Powell - Myrtaceae) vd&i mui
thom dac trung, vi cay, tinh 4m, cdng ndng phat tan
phong han, gidam dau sat trung, duoc st dung diéu
tri chirng cdm sbt, phong han, xoa bép giam dau va
viém da di ng [1]. Ngoai ra, cac nghién cttru Y hoc
hién dai cho thay tinh dau Tram c6 kha ndng giam dau
day than kinh, thap khép, dau ring, chira tri nhiém
trung dudng tiét niéu-sinh duc va s& hiru hoat tinh
khéng khuan manh trén nhiéu chdng vi khuan nhw
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Enterococcus faecalis, Escherichia coli, Klebsiella
pneumoniae, Pseudomonas aeruginosa, Salmonella
enterica, Staphylococcus aureus va Streptococcus
pyogenes [2, 3]. Chiét xuat tinh dau Tram la nganh
nghé truyén théng cta mét sé tinh nhu Thira Thién
Hué&, Quang Tri, Quang Binh... Tinh d&n ndm 2019,
chi riéng tinh Thira Thién Hué cé hon 200 co s& san
xuat va kinh doanh tinh dau Tram, déng gép hang
chuc ty d6ng cho ngan sach nha nuéc [4, 5].

Cé nhiéu phuong phap dé chiét xuat tinh dau
nhu chung cat hoi nuwdc, ép, chiét xuat siéu tdi han,
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hd tro vi séng v.v. Trong d6, phwong phap chung cat
hoi nwdc dugc sir dung réng rai bdi vi don gian va
dé ap dung [2, 6]. Tuy nhién, cu trdc bén vitng cla
thanh t& bao & cay than gd nhu Tram d3 han ché sy
giai phdng tinh dau khi thyc hién cat kéo hoi nuéec.
Do dd, mot luvong tinh dau van con bj gitt lai trong
t€ bao sau qué trinh chung cat. Chinh vi vay, viéc st
dung mot ki thuat méi nham pha v& mang t& bao dé
tang hiéu suat chiét tinh dau la can thiét va s& mang
lai nhi*ng y nghta nhat dinh.

Dung moi eutectic sau (DESs) la cdc dung moi
xanh, gdm chat cho lién két hydro (HBA) va chat nhan
lién két hydro (HBD) vd&i ti 1&é phu hop [7]. Hé DESs
dugc cdng nhan 13 gidi phap bén vitng trong chiét
xuat bdi tinh an toan, khéng déc hai, chi phi thap va
dac biét, cac thanh phan ciu tao nén DESs cé kha
nang phan huy sinh hoc t6t [8]. Do d6, DESs duwoc
coi 1 dung méi clia thé ky 21 va s&m cé thé thay thé
cac dung méi hitu co truyén théng [9]. Trong nhitng
nam qua, d3 cé nhiéu cdng bd vé (rng dung clia DESs
trong nhiéu linh vuc nhu téng hop hitu co, dién hda,
chiét xuat, céng nghé sinh hoc, y sinh hoc [10]. Trong
nghién clru hod thyuc vat, d3 cé mot s6 nghién clru
danh gid hiéu suat si dung DESs dé chiét cac hop
chat nhu tinh dau, phenolic, flavonoid, terpenoid,
alkaloid [9]. Bai bdo cdng bd két qua sir dung dung
mdi eutectic sau (DESs) nham cai thién hiéu suat
chiét tinh dau tir cdy Tram gié Melaleuca cajuputi
Powell, hwdng dén muc tiéu ndng cao chat lugng
san pham va hiéu qua khai thac ngudn tai nguyén
duwaoc liéu nay.

2. PHUO'NG PHAP NGHIEN cU'U

2.1. Nguyén liéu, héa chat va thiét bi

Canh va |a tuwoi cha cady Tram gié (Melaleuca
cajeputi Powell - Myrtaceae) 2 ndm tudi dwoc thu
hai tai huyén Phong Dién, tinh Thira Thién Hué. Mau
duwoc rira sach can than, sau d6 dwoc lam kho va bao
quan tai 4°C.

Héa chat sir dung bao gébm: Cholin chlorid >
99% (Acros organics, MY), ethylen glycol, glycerol,
propylen glycol, acid citric, acid lactic, sucrose, acid
oxalic, acid tartaric = 99% (Xylong, Trung Qudc). Thiét
bi dugc sir dung bao gdbm: may khudy tir gia nhiét
(Labnet, M¥), bé chung chat tinh dau Clevenger.

2.2. Chuan bij cac dung mai siu eutectic (DESs)

Cac DESs duoc chuan bj bang cach tron choline
chloride (HBA) va céc chat cho lién két hydro (HBD)
theo ti & mol 1:1, dun néng & nhiét d6 60°C trong
thoi gian 2 gid, két hop khudy tir lién tuc dé thu
duwoc chat 1dng dong nhat 6n dinh. Sau d6, cac DESs
duwoc dé ngudi & nhiét d6 phong trong vong 24 gio.
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Tiép tuc thém nudc vao cdc DESs dé thu dugc cac
dung dich DESs véi ndng d6 25%.

2.3. Tién x&¢ ly dworc liéu bing cac DESs

Canh va I3 tuoi cta Tram gié dwoc cat nho, kich
thudc dai khoang 2 - 4 cm. Can chinh xac 200 gam
duwoc liéu tuoi, thém ti€p 500 gam dung dich DESs
25% (g/g) dwoc chuan bi & trén. Xay nhd bang may
xay sinh t8 trong vong 1 phut. Sau dé dé hon hop
trong 30 phut dé DESs ngdm siu vao thanh té& bao
clia dwoc liéu. Tién hanh song song véi mau déi
chirng |a Tram khong xi |i bang DESs dé so sanh hiéu
qua cla phuong phap.

2.4. Chwng cat tinh dau

Cac mau sau khi x&* ly bang DESs dwoc thém
500 gam nuwdc dé dadm bao ti 1& duogc lidu/dung
moi 13 1/5 (g/g) va néng d6 DESs trong dung mdi |a
12,5% (g/g). Mau duoc tién xtr ly véi DESs va mau
d6i chirtng dwoc chwng cat va thu lay tinh dau bang
phuong phap cat kéo hoi nwdc vdi bd chung chat
tinh dau Clevenger theo quy dinh clia Dwgc dién Viét
Nam [11].

Hiéu suat chiét duoc tinh bang phan trdm lwong
tinh dau thu dugrc so vdi lwong duoc liéu ban dau:

Vip .100%

DL

Hiéu suat =

Trong do V_ la thé tich tinh dau (mL) thu duoc
khi s&r dung céc loai dung méi va phuong phap khac
nhau, m_ la khdi lwgng duoc liéu tuoi. K&t qua thu
duoc 1a gid tri trung binh cta 3 [an thi nghiém.

2.5. Xac dinh thanh phan héa hoc cha tinh dau

Phan tich cac thanh phan héa hoc cla tinh dau
bang phuong phap sac ky khi - khai phd liéen hop
(GC/MS) trén hé thdng thiét bi GCMS-QP2010 Plus
clia hdng Shimadzu, Nhat Ban tai trwong Dai hoc Suw
pham, Dai hoc Hué. Piéu kién phan tich: cét Equity-5
(dai 30 m, dwong kinh 0,25 mm, phim day 0,25), khi
mang heli (1,78 mL/phut), nhiét dé injector: 250°C,
nhiét do detector: 250°C, chuong trinh nhiét do6:
40°C (gilr 1 phut) dén 285°C (gilr 5 phut), tang 3°C/
phut. Viéc xac dinh cac thanh phan trong tinh dau
duwoc thuc hién bang cach so sanh thoi gian luu,
mo hinh phan manh khadi lvgng véi nhitng dit liéu
clia mau tham khao cé san va co s& dit liéu phd
kh&i clia ching vdi phd chudn d3 dugc cong b &
thu vién NIST (National Institute of Standards and
Technology, phién ban 11) va thu vién WILEY (tich
hop trén thiét bi GC/MS, phién ban 7) [12]. Ham
lwgng phan tram cha cac thanh phan trong tinh dau
duoc tinh bang phan trdm dién tich peak cla mot
chat trén téng dién tich peak cla tat ca cac chat
trong sac ky do.



Tap chi Y Duwoc Hué - Trwding Pai hoc Y - Duoc, Bai hoc Hué - S6 7, tdp 13, thdng 12/2023

3. Két qua
3.1. Hiéu sudt chiét xudt tinh déu

Cac dung mdi xanh DESs duorc st dung trong nghién ciru bao gdm choline chloride két hop vdi cac chat
cho lién két hydro, bao gdbm ethylen glycol, glycerol, propylene glycol, citric acid, lactic acid, sucrose, acid
oxalic, acid tartaric. Kt qua hiéu suat tinh dau Tram thu dwoc khi cé x(r ly véi dung mdi DESs dwoc trinh bay

& Bang 1.
Bang 1. Hiéu sudt chiét tinh dau Tram khi st dung cac dung méi khac nhau

STT Ki hiéu Cac dung moi DESs da str dung Hiéu suit (% mL/g)
1 Déi chirng Nudc 0,50+ 0,05f
2 ChCI-Eti Cholin chlorid - ethylen glycol 0,55 +0,03¢
3 ChCI-Gly Cholin chlorid - glycerol 0,60 +0,04¢
4 ChCl-Pro Cholin chlorid - propylen glycol 0,65 +0,01°¢
5 ChCI-Cit Cholin chlorid - acid citric 0,70 +0,01°
6 ChCl-Lac Cholin chlorid - acid lactic 0,65+0,02°¢
7 ChCl-Ace Cholin chlorid - acid acetic 0,60 + 0,051
8 ChCl-Suc Cholin chlorid - sucrose 0,40 £0,01¢
9 ChCl-Oxa Cholin chlorid - acid oxalic 0,80 +£0,012
10 ChCl-Tar Cholin chlorid - acid tartaric 0,70 £0,02°

Céc gid tri trung binh theo sau céc chi cai khac nhau cho thdy su khdc biét cd y nghia théng ké (p < 0,05).
Phan tich phwong sai (ANOVA) dwoc thuc hién bing phan mém SPSS sl dung test LSD véi muitc y nghiia p <

0,05.

Nhu vay, hiéu sudt dugc cai thién t6t nhat dat 0,8% mL/g duoc liéu tuoi khi si dung chlolin chlorid két
hop acid oxalic va tdng dwoc 160% so véi chi str dung nuwdc dé chung ct theo phuong phép truyén théng.

3.2. So sanh thanh phan héa hoc cda tinh dau

Sau khi Iya chon dugc hé dung méi DESs (cholin chlorid - acid oxalic) v&i hiéu suat chiét xuat t6t nhat.
Thanh phan héa hoc va chat lwgng cla tinh dau khi chiét bang dung méi xanh va chiét bang nuéc cat duogc

phan tich bang phuong phap sac ky khi ghép khéi phd (GC-MS) va két qua thé hién tai Hinh 1, Bang 2.
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(B)
Hinh 1. Sic ky d6 GC-MS clia mAu tinh dau Tram
A. Tinh dau Tram chiét xuat bang hé dung méi xanh chlolin chlorid - acid oxalic;
B. Tinh dau Tram chiét bing nudc
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Bang 2. Thanh phan hda hoc cla tinh dau Tram chiét xuat bang hé dung moi xanh
chlolin chlorid - acid oxalic va bang nwdc cat

Ham luong (%)

STT Hop chat —
ChCl-Oxa ® Nudrc cat®
1 a-Pinen 0,249 2,701
2 Camphen 0,268 -
3 Benzaldehyd 2,081 0,250
4 B-Pinen - 1,911
5 B-Myrcen 1,481 1,683
6 Isocineol 5,305 -
7 a-Terpinen 2,602 0,429
8 1,8-Cineol 28,714 30,749
9 2,2-Dimethyl-5-[(1E)-1-methyl-1-propenyl]tetrahydrofuran 0,257 -
10 y-Terpinen 3,456 0,971
11 2-Caren 0,640 -
12 a-Terpinolen 5,768 0,498
13 Fenchol 0,434 -
14 Myrcenol 0,184 -
15 Terpinene-1-ol 2,968 -
16 B-Terpineol 1,029 -
17 cis-8-Terpineol 0,288 -
18 endo-Borneol 0,429 -
19 Terpinene-4-ol 0,853 0,858
20 a-Terpineol 6,092 12,860
21 y-Terpineol 1,806 -
22 Eugenol 0,390 -
23 B-Caryophyllen 0,450 2,499
24 (62)-3,7-Dimethyl-6,11-dodecadienyl acetat 0,549 -
25 a-Humulen 0,769 2,123
26 1,4-DimethyI-3-(2-cr:I1§;c)f;]yel-plt-epnropenyI)-4-viny|-1- 0,584 )
g s 125 44507 -
28 a-Amorphen 1,017 0,456
29 Dihydro-6-agarofuran 1,197 -
30 B-Selinen 1,049 1,578
31 (-)-8-Cadinen 2,433 0,761
32 a-Selinen 1,578 1,822
33 (-)-1soleden 0,447 -
34 6-Cadinen 0,792 0,771
35 (+)-Aromadendren - 0,307
36 Valencen 0,501 0,476
37 a-Gurjunen 1,844 -
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38 Selina-3,7(11)-dien
39 8-epi-y-Eudesmol
40 Caryophyllenyl alcohol
41 Caryophyllene oxid
42 6-Cadinol

43 Guaiol

44 Selina-6-en-4-ol
45 Epiglobulol

46 Isolongifolan-8-ol
47 y-Eudesmol

48 Hinesol

49 7-Epi-y-eudesmol
50 Bulnesol

51 B-Eudesmol

52 a-Eudesmol

53 y-Gurjunen

1,326 -
0,576 -
1,910 -
0,305 -
- 0,431
1,556 6,757
- 0,470
- 1,361
0,314 -
7,559 5,242
- 0,699
1,112 -
1,010 3,395
- 8,488
1,419 9,067
- 0,386

@ Dung méi chiét xudt la chlolin chlorid - acid oxalic 12,5%.

b Dung méi chiét xudt la nwdec cét.

K&t qua sic ky d6 GC-MS cho thay, thanh phan
tinh ddu Tram chiét bang dung méi xanh DESs cé
khoang 47 hop chat, trong khi chiét bang nwdc cat
€6 29 hop chat. Quan sét cac thanh phan quan trong
trong tinh dau, ham luvgng 1,8-cineol dugc chiét xuat
bang dung m6i xanh va theo phuong phép truyén
théng [an lugt 13 28,714% va 30,749%. Gid tri nay
khi quan sét trén a-terpineol lan lwot 13 6,092% va
12,860%. Dac biét, isocineol v&i ham luong 5,305%
d3 xuat hién trong thanh phan cda tinh dau khi chiét
bang dung méi xanh, trong khi thanh phan nay khéng
cé trong tinh dau duwoc chiét bing phuong phap
truyén théng. Nhu vay, tng ham lwong 1,8-cineol va
isocineol d&i v&i tinh dau chiét bing dung mai xanh
la 34,019%, trong khi tinh dau chiét bing nwéc cat
gia tri nay bang 30,749%.

4. BAN LUAN

Su ra doi cla ki thuat chiét xuat xanh véi cac hé
dung mdi eutectic sdu (DESs) dwoc xem |a giai phap
trién vong, khéng chi trong chiét xuat duoc liéu
ma con trong nhiéu linh vwc khdc nhu Y hoc, cong
nghé vat liéu hay ky thuat hda hoc [13-15]. Cac DESs
thuworng bao gdm hai thanh phan khéng déc hai, mét
chat cho lién két hydro (HBD) va mét chat nhan lién
két hydro (HBA) két hop véi nhau tao nén mdt hon
hop déng nhat cé nhiét d6 ndng chay thap hon.
V@i su hinh thanh cac lién két hydro, cdc hé DESs c6
kha nang hoa tan moét lwvgng Idn cac hop chat [13,
15]. Dang chd y, trong c6ng bd vao nam 2023, cac

hé DESs c6 thé loai bd khodng 40,7% ligin [16], mot
thanh phan trong thanh t&€ bao thyc vat, gilp tang
hiéu suat va rat ngan thoi gian chiét xuat. Pac biét,
diém nai troi cha cac hé DESs |13 ching dwoc chuln
bi kha don gian, chi phi thap vdi cic thanh phan
than thién vé&i moéi trwong, cung mot thu vién cac
hop chat da dang, chira dén 10° - 108 hdn hop cé thé
khai thac. Ngoai ra, cdc DESs c6 thé dwoc tdi sir dung
nhiéu [an va khéng can cac quy trinh tinh ché phirc
tap [13, 14].

D3 c6 nhiéu cong b6 vé rng dung hé DESs trong
chiét xuat tinh dau. Gan day, ndm 2021, nghién ctru
chiét xuat tinh dau tir 1& Hinoki (Chamaecyparis
obtusa) st dung hé dung mdi xanh DESs vé&i thanh
phan betain va L-acid lactic giup tidng ham lugng
limonen va hibaen 1&n 1,3 va 1,5 Ian so vdi phuong
phap truyén théng [17]. Cho dén nay, quy trinh chiét
xuat tinh ddu Tram & Thira Thién Hué hay & cac dia
phuong khac van 13 cat kéo hoi nudc truyén théng
vdi dung méi nudc. Tinh dau Tram c6 tac dung t6t,
mang lai hiéu qua kinh té&, tuy nhién, hiéu suat chiét
thap 1a van dé dang can dugc khdc phuc. Nghién
clru d3 khao sat mot s6 dung mdi tdc dong vao
qud xt ly nguyén lieu Tram trwdc khi chiét nham
Iam tang hiéu suat chiét. Trong d9, sy két hop gitra
cholin chlorid va acid oxalic d3 lam hiéu suat ting
160%. DESs duoc tao thanh gilra cholin chlorid va
acid oxalic cling d3 dwoc stra dung dé nang cao hiéu
qua chiét xuat tinh dau tir qua Litsea cubeba (Lour.)
Pers. [18] va nghé [19].
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Thanh phan trong tinh dau khi chiét xuat bang
DESs c6 su khac biét dang ké so v&i phuong phap
truyén thdng, 47 hop chat dugc quan sat trong
tinh dau khi chiét bang DESs, trong khi chiét bang
nwdc cat thu dugce tinh dau chira 29 hop chét.
1,8-cineol va déng phan cta nd la cac thanh phan
hda hoc chinh cling nhu chiu trach nhiém tao nén
tac dung sinh hoc cta tinh dau Tram [2, 20]. Ham
lwong cla 1,8-cineol trong tinh dau khi chiét xuat
bang DESs la 28,714%, gia tri nay khi dwoc thye hién
phuong phép truyén thong 13 30,749%. Dang chuy,
téng ham lwgng 1,8-cineol va isocineol (mot déng
phan cla 1,8-cineol) trong tinh d3u chiét bang dung
moi xanh 1a 34,019%, cao hon so v&i tinh dau chiét
bang nuwéc cat la 30,749%. Cac chat nhu isocineol
(5,305%), terpinene 1-ol (2,968%), B-terpineol
(1,029%), y-terpineol (1,806%) cling v&i nhiéu chat
khéc 1a nhitng thanh phan méi quan sat duoc trong
tinh dau chiét xuat bang DESs so v&i nudc cat. Trong
khi ham lugng a-terpineol trong tinh dau duoc
chiét xust bang dung moéi xanh giam tir 12,860%
xuéng 6,092%. Su thay d6i dang ké thanh phan hda
hoc cla tinh dau khi duoc chiét xuat bang dung moi
xanh cling dugc quan sat trén nhiéu nghién ciru.
Yu va cong sy d3 s dung DESs dé chiét xuat tinh
dau tlr qua Litsea cubeba (Lour.) Pers. va két qua
cho thdy mét lvgng I&n m-cymene va trans-linalool
oxide c6 trong tinh dau, khéc biét so véi cac bdo céo
théng thudng trudc d6 [18]. Diéu nay cling xay ra
tuwong ty d6i véi tinh dau nghé khi dwoc tién xir ly
vGi DESs [19]. Thanh phan hda hoc cla tinh dau thay
d&i cho thay tadc déng rd rét clia DESs dén qua trinh
chiét xuat, cling nhu sy tdc déng ctia DESs dén céc

hop chéat hitu co trong tinh dau. Sy pha v& nhanh
chéng cla DESs ddi v&i thanh té bao thyc vat lam
thuc day gidi phdng cac hoat chat, do d6 cai thién
dang k& hiéu suat chiét xuat ciing nhu cai thién s6
lwong hoat chat thu dwoc [9]. Tém lai, nghién ctu
hién tai cung cdp mot phuwong phap dwa trén céac
dung m6i xanh dé cai thién hiéu suat chiét xuat tinh
dau Tram. Cac nghién ctru tiép theo nhu tdi wu hoa
cac diéu kién chiét xuat dé nang cao hiéu qua chiét
xuat, ddnh gid hoat tinh cla tinh dau, nghién ctru
ddc tinh trén té€ bao thudng can dugc thyc hién
dé xac nhan lai k&t qua dang khich |1& trong nghién
cltu nay.

5. KET LUAN

Nghién c&ru s&r dung dung méi xanh DESs vdi
thanh phan chlolin chlorid va acid oxalic nham nang
cao hiéu sudt chiét tinh dau Tram. Cu thé, hiéu
suat tdng 160% so véi chi st dung nuéc trong cung
phuong phap cat kéo hoi nwédc. Ngoai ra, tinh dau
Tram khi chiét bang dung mdi xanh d3 cé nhirng
thay d&i v&i xu hwéng tao ra cac thanh phan vdi chat
lwong hon khi chiét bang nuwdc cat. Nhitng két qua
khd quan d3 cho thdy tiém nang cua viéc st dung
cac dung méi xanh DESs nham nang cao hiéu suat
chiét tinh dau Tram cling nhu dp dung vao thuc té
san xuat.
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