Nghién ciru khoa hoc cong nghé

KHAO SAT THANH PHAN HOA HQC VA XAC PINH HOAT TiNH
KHANG KHUAN CUA TINH DAU CO XA HUONG

Nguyén Ha Trung*, Nghiém Ngoc Hoa, Pham Kién Cudng

Tém tit: Thanh phan héa hoc va hoat tinh khang vi sinh vdt cua tinh dau ld Xa
hwong (Thymus vulgaris) dwoc khao sat. Tinh dau Xa hwong dwoc ly trich thanh
céng bang phwong phdp chzmg cat 16i cuon hoi nuwée dat hiéu sudt 1,60%. Bang
phirong phép phdn tich sdic ky khi ghép khoi pho(GC-MS), thanh phdan héa hoc
chinh trong tinh dau lé Trau khéng dwoc xdc dinh la hop chdt Thymol véi ham
lwong 50,84%. Hoat tinh khdang vi sinh vdt cua tinh dau duwoc danh gid bdng
phirong phdp pha lodng da nong d¢ dé xdc dinh nong dé ke ché toi thiéu (MIC). Két
qua thir hoat tinh khdng vi sinh vt cho thdy tinh dau Xa hiwong c6 kha néng irc ché
sy tang truong cua 2 chung vi sinh vat: Staphylococcus aureus va Escherichia voi
gid tri MIC lan lwot la 110 va 82,5 ug/mL.

Tir khéa: Thymol; Xa hwong; Khang khuan; Tinh dau.
1. PAT VAN PE

Co xa huong 1a mot loai thuc vat c6 hoa trong ho Hoa méi, dugc stir dung rdng rai trong am
thye, duoc liéu va trang tri. Tai Viét Nam cdy dugce trong chinh tai Pa Lat va Sa Pa. Thanh
phén c6 xa huong goém 3 thanh phéan quan trong 14 Thymol, Carvacrol va Eugenol. Thymol la
mdt dan xuit monoterpene ty nhién ciia cymene va carvacrol 1a dong phan ctia n [1].

Ngay nay, cac loai tinh dau n6i chung va tinh ddu Xa huong néi riéng, ¢ chira thymol,
duogc st dung trong nhiéu muc dich, vi du nhu chat sat trung, chéng viém, chat bao quan
thuc phdm va ca huong liéu. Thymol dd duoc Cuc quan 1y Thuc phdm va Dugce phim Hoa
Ky (FDA) c6ng nhan la chat phy gia thuc phdm (cong b6 s6 21 CFR 172.515) va chét bao
quan thyc pham (cong bd sé 21 CFR 175.105) duoc phép str dung. Thymol con duge sir
dung nhu chat khtr tring bé mit, thudc trir sdu (thude trir sau, thude diét nam, thude diét
chudt, thudc chdng vi tring, v.v.), chat chéng oxy hoa, va thudc thir phong thi nghiém,
cling nhu trong nude hoa [1]. Thymol, thuong duge két hop vai glycerin, ethanol va cac
chit bay hoi khac, dugc sir dung dé 1am nuéc stic miéng. Vi du, Listerine® chira 0,06%
thymol cung véi tinh dau bac ha, eucalyptol va methyl salicylate. Hau hét cac ung dung
nay deu c6 lién quan dén hi¢u qua khang khuan cua thymol dbi véi nhiéu loai vi khuan,
ndm mdc, ndm va giun dudng rudt, cling nhu cac hoat tinh chong oxy hoéa cia ching.

Thymol va c6 Xa hwong c6 pho khang khuan rong, bao gdm vi khuan Gram duong va
Gram am. Nhiéu nghién ciru di chi ra kha nang khang cac loai vi khuan c6 mit trong thyuc
pham nhu Salmonella, Escherichia, Pseudomonas, Listeria, Bacillusspecies va mdt sd
mam bénh lién quan dén nhiém tring duong ho hip, do d6 thé hién tiém ning to 16n cua
thymol va tinh dau xa huong trong bao quéan thuc pham [2].

Viéc bao quan thuc pham thuong lién quan dén cic bién phép lam chdm hoic ngin
ngira cac thay doi vé vi sinh, hoa hoc va vt ly, gdy anh huong . dén chat lugng cam quan
hodc lam hong thuc pham Thuc té, su hu hong thyc pham do yéu t vi sinh 13 quan trong
nhit va thuong dién ra dau tién so véi cac yéu tb khac. Mit khac, xu huéng cua nguoi tiéu
dung 1a sir dung cac san pham khong co cac chat hoa hoc. Do d6, cac loai tinh dau thu
dugc tir cay gia vi nhu hung qué, qué, oregano, huong thao, cdy x6 thom va xa huong
duogc nghién ciru ngdy cang nhiéu, boi vi bén canh tinh chit cam quan cua chung, cac hop
chit nay con thé hién cac hoat tinh chiic ning c6 ich khac. Bao cdo nay sé& trinh bay két
qua nghién ctru vé& thanh phan hoa hoc va kha niang khang vi khuan gram am E. coli va
gram duong S. aureus cta tinh dau c6 xa huong, tir 46 tmg dung vao bao quan thuc pham.

Tap chi Nghién citu KH&CN quan sw, S6 66, 4 - 2020 139



Hoa hoc & Ky thudt moi truong

2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén li¢u

Cf) Xa huqng kl}é duoc thu mua tir co so tréng thao duoc & B?. Lat, nguyén li€u duogc
nghién nho bang coi, chia ra cac tui nhé 100g, bao quan 4°C cho dén khi str dung.

Chung vi }(huén Staphylococcus aureus ATCC 25923 va Escherichia coli ATCC 25922
du’gc cung cap tur phong thi nghiém vi sinh, Vién Cong ngh¢ sinh hoc va cong nghé thuc
pham, Pai hoc Bach Khoa Ha Noi.

2.2. Phwong phip trich ly tinh diu [3]

Tinh dau Xa huong dugc ly trich tir 100g co Xa huong kho béng phuong phap chung
cat 161 cubn hoi nudc tryc tiép, voi bd chung cit tinh dau Clevenger, san pham thu dugc
dugc lam khan 7bang Na,SO,. Pong thoi khao sat sy anh huéng cua thot gian chung cét,
thé tich nude bo sung va nhiét do duge sir dung trong qua trinh chung cat dén ham luong
tinh dau thu dugc. Hiéu suat thu nhan tinh dau tinh theo cong thuc:
Khoi lwong tinh dau (g)

Hiéu suat thu nhan (%) = x 100

Khoi lwong nguyén liéu (g)
2.3. Phin tich thanh phin héa hoc ciia tinh diu thu dworc [4]

Thanh phan va ham luong cac cdu tir ¢6 trong tinh ddu dugc phan tich bang phuong
phap Sic ki khi-khéi phd (GC/MS), thyc hién trén hé thong thiét bi sac ki khi va phé ki
lién hop GC/MS cua hang Agilent Technologies HP 6890N. Agilent Technologies HP
6890N ghép ndi voi Mass Selective Detector Agilent HP 5973 MSD. Cot HP-5MS ¢6 kich
thude 0,25 pm x 30 m x 0,25 mm. Chuong trinh nhiét d¢ véi diéu kién 60°C/2 phut; ting
nhiét d¢ 4°C/1 phut cho dén 220°C, sau d6 lai tang nhiét d¢ 20°/phut cho dén 260°C; véi
He lam khi mang. Viéc xac nhan céc ciu tir duoc thuc 42 hién bang cach so sanh cac dir
kién phd MS cua chiang voi phd chudn dd dugc cong bd co trong thu vién
Willey/Chemstation HP.

2.4. Xic dinh hoat tinh khing khuin bing phwong phap bing phwong phap do
dwong kinh vong khang khuin [5]

Chung vi khuan dugc hoat héa trude & 37°C trong 24 gio trong moi truong MHA. Dia
giéy ti¢t trung duong kinh 6mm tam 10 ul tinh dau duoc dit 1én bé mat thach chira sin
huyén dich vi khuén nong d6 10° CFU/ml. Sau d6 dem nudi ¢ 37°C trong 24 gio. Kich
thuéc vong khang khuan (D) chinh 1a khoang ma vi sinh vat khong thé phat trién dugc.
Kich thudc vong khang khuan cang 16n thi kha nang khang khuan cua tinh dau cang cao
va nguoc lai. Hoat tinh trc ché khuan dugc danh gia bang cach do ban kinh (BK) vong trc
ché vi sinh vat bang cong thirc:

BK =D -d (mm)

Trong d6: D = dudng kinh vong v6 khuén;

d = duong kinh dia gidy tiét tring.

Thi nghiém duoc 13p lai ba 1an va lay gia tri ban kinh trung binh.

Mau tinh dau dugc pha lodng theo cac thang ndng do thip dan, dé tinh nong d6 trc ché
tbi thiéu (MIC)- 12 ndng do ma & do vi sinh vét bi trc ché gan nhu hoan toan. Mau c6 MIC
<200 pg/mL la c6 hoat tinh

3. KET QUA VA THAO LUAN
3.1. Khio sat cac yéu td anh hwéng dén qua trinh chung cit tinh diu
3.1.1. Anh hwéng ciia thoi gian ching cdt
Tién hanh khao sat anh huéng cua thoi gian chung cit dén ham luong tinh dau thu
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dugc trong 100g ’lé xa huong kho, ¢b dinh cac yéu td nhiét 36 100°C, thé tich nuéc bd
sung la 200ml. Két qua dugc trinh bay trong bang 1.

Bing 1. Két qua khao sat thoi gian chung cdt tinh dau xa hwong.

Thaoi gian (gio) 2 2,5 3 3,5 4 5
Hiéu suat tinh dau (%) 0,4766 0,496 0,768 0,62 0,624 04534

Béng 1 cho thiy ham lugng tinh dau thu dugc phuy thudc vao thoi gian chung cét, ham
luong tinh dau tang khi thoi gian chung cit ting va véi thoi gian chung cat 1a 3 gio, ham
lwong gan nhu dat cao nhit. Két qua nay phu hop véi nhiing nghién ctru twong ty, thoi
gian chung cat t6i wu dugc cac nhom nghién ctru chon déu khong vuot qua 3 gid [6]. Mat
khac, khi chung cat v6i thoi gian lau hon thi lugng tinh dau tuy thu duoc nhleu hon nhung
khong dang ke Vi vay, de tiét kiém thoi gian, thoi gian ly trich tinh dau t6i vu dugc chon
1a 3 gior va cb dinh dé tiép tuc khao sat cac yéu td khac
3.1.2. Anh huéng cia thé tich nuée cat thém vio

Khao sat sy anh huong cta thé tich nudc cat thém vao dén ham lugng tinh dau ly trich
tir 100 g 14 xa hwong kho bang cach tién hanh chung cit tinh dau 1an luot voi nhitng thé
tich nu6e khac nhau, cb dinh cac yéu t6 con lai. Muc dich nhdm xéc dinh thé tich nuéc t6i
wu cho qué trinh chung cét, tranh sir dung luong nuéc qua du, khong c6 loi cho viée ly
trich tinh dau. Két qua duogc thé hién & bang 2.

Bing 2. Két qua khao sat eong nuwée bo sung dén ham lwong tinh dau.

Thé tich (ml) 100 150 200 250 300

Hiéu suat tinh dau (%) 0,562 0,751 1,017 1,561 0,634

Nudc co tac dung tham thau vao cac mod nguyén li€u, sau do s€ hoa tan, khuéch tan va
16i cudn cac hop chét hitu co trong tinh dau, ¢6 tic dung phé v& hé keo ‘xung quanh tinh
dau, tao dleu kién cho tinh dau thoat ra ngoai dé dang hon. Bang 2 cho thay rang, qua trinh
chung cét tinh dau 14 Xa hwong thi ty 1¢ dung mo6i khao sat duge t6i wu nam o ty 18 2,5/1.
Trong khoang ty 1¢ dung méi nay thi tinh dau tao ra trong sudt, it tao nhii trong, mui thom
tu nhién. Ta c6 nhan xét tinh dau thu duogc tang theo ty 1& nudc/ khdi luong 14. Qua trinh
dat hiéu qua thu tinh dau cao nhit ¢ ty 16 2,5/1. Néu thé tich nudc qué it s& lam tinh dau
khuéch tan khong dugce t6t vao trong dung dich lam cho thoi gian chung cat kéo dai va
thoi gian tiép xtic nhiét cang lau thi tinh dau nga vang chat lugng tinh dau giam xudng.
Néu luong nuée cang cao thi kha nang tao nhil twong cua tinh dau v6i nudce cang cao, 1am
chit luong tinh dau s& giam xubng do lugng nudce cang nhiéu thi thanh phan phan cyc tan
nhiéu vao trong nudc, con lai cac thanh phan khong phan cuc véi ty 18 cac hop phan cao,
cho nén kha nang tao nhil tuong la rat cao, do do, hiéu suét thu tinh dau giam manh khi
tang luong nudc 1én 300ml.

3.1.3. Anh hwéng cia nhiét do chung cat
Khao sat sy anh huong cua nhiét do chung cat dén ham luong tinh dau ly trich tir 100 g
la xa huong kho bang cach tién hz‘lnh’chung cat tinh dau lan luot v&i cac nhiét do khac
nhau, c¢0 dinh cac y€u t0 con lai theo két qua khao sat cia cac thi nghi€m trudc (thoi gian 3
gio, ty 1€ nudc/nguyéen liéu 1a 2,5/1). Két qua dugc the hién ¢ bang 3.
Bing 3. Két qua khdo sdt anh hwéng ciia nhiét dg chung cat dén ham lwong tinh dau.

Nhiét do (°C) 80 85 90 95 100

Hiéu suat tinh dau (%) 0,048 0,061 0,095 0,152 1,599

Bang 3 cho thdy & cac nhiét do tl}ép hon 90°C gan nhu khong c6 tinh dau thu dugc, khi
tang 1én dén 95°C thi tinh dau bat dau cuon cuon theo hoi nude bay 1én va ngung tu cling
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v6i hoi nuée va khi dat 100°C 1a nhiét do s6i cia nudce, hoi nuée bée 1én nhiéu hon, 16i
cudn thém nhi€u tinh du trong su6t thoi gian chung cat, cudi qua trinh dat dugc hi¢u suat
tinh déu,lél 1,599 %.‘Nhu vay, nhiét do chung cat 100°C 1a nhiét d6 thich hgp cho qua trinh
chung cat thu tinh dau xa huong.

Phan tich va tong hop nhiing két qua trén, diéu kién t6i wu dé chung cét tinh dau xa
huong bang phuong phdp chung cat 161 cudn hoi nudc & quy md phong thi nghiém duogc
d¢ xuat nhu ¢ bang 4.

Bing 4. Két qua diéu kién thich hop cho qud trinhly trich tinh dau
c6 Xa huwong bang phwong phap chung cat 16i cuon hoi nuéc

Khoi lwong Thoi gian (gio) ~ Thétich  Nhigtdd (°C)  Ham lwong
nguyén liéu (g) nwoc (ml) cao nhat (%)
100 180 250 100 1,60

3.2. Thanh phén héa hoc ciia tinh diu
Bing 5. Thanh phan héa hoc chinh cia tinh dau cé Xa hirong.

STT Théi gian luu (phiit) Thanh phin Ham luong (%)
1 10,13 Pinene<a-> 0,16
2 13,04 Cymene <o-> 37,59
3 13,16 Limonene 0,11
4 14,16 Terpinene <g-> 9,78
5 22,41 Thymol 50,84
6 22,71 Carvacrol 0,20
Téng 98,68

Tir két qua GC/MS cho th.:ﬁ'ly thanh phin hoa hoc chinh cua tinh dau ¢6 Xa huong thu
nhan dugc bao gom 6 hop chat chiém khoang 98,68% thanh phan tinh dau. Trong do, cac
hop chat chinh 1a Thymol (50,84%), Cymene (37,59%) va Terpinene (9,78%), két qua nay
trong dong voi nghién ciru cia Borugd O. va cong su (2014) [5]. Co thé thay cac cau tur
chiém ham luong cao nhat trong tinh dau déu 1a nhimg dan xuét cua phenol nén tinh dau
nay c6 nhiét do soi, ty trong va chiét suat cao. Cac dan xuat phenol c6 mat trong tinh dau
c6 nhiing tac dung sinh hoc t6t nhu tac dung khang khuan, khang nam, chong oxy hoa, doc
tinh t€ bao [7],...

3.3. Hoat tinh khang khuan

Tir tinh diu nguyén ghét ban déu, pha lodng lan luot cac thang nong do thap dan, tir d6
xac dinh gia tri MIC. Két qua thir nghiém dugc trinh bay trong bang 6.

Bing 6. Két qua xdc dinh hoat tinh khédng khudn ciia tinh dau Xa hwong.

Py pha loding 1/10 1/50 1/100 1/150 1200 1/250

Néng df thymol .5, 330 165 110 82.5 66
(png/ml)

S. aureus - - - - -

E. coli - - - - +

Dau (-): Khéng ¢é vi khudn moc xung quang, vong khang khudn > 10mm
Dau (+): C6 vi khudn moc xung quanh, vong khang khudn < 10 mm
Puong kinh gidy = 6 mm
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Hinh 1. Kha nang khang khudn ciia tinh dau Hinh 2. Kha nang khdng khuén ciia
xa huong voi E. Coli. tinh dau xa hwong voi S. Aureus.

Tir két qua cua bang 6 c6 thé nhan thiy rang, MIC cua tinh diu xa hwong déi véi ching
vi khuan gram am E. coli 1a 110 pg/ml va gram dwong S. aureus 1a 82,5 pg/ml. Két qua nay
cho thay hoat tinh ctia tinh dau xa huong cao hon so v6i tinh dau 14 tia t6 khi tinh dau nay
khong cé thdy hoat tinh khang khuan ddi véi E. coli [8]. Tuong tu khi so sanh v&i tinh dau
Kinh gidi, tinh dau xa huong ciing cho thay hoat tinh khang khuan manh hon d6i véi 4m E.
coli (MIC 110 pg/ml <2048 ng/ml) va ca voi S. aureus (MIC 82,5 pg/ml <2048 pg/ml).

Hoat tinh khang khuén cua tinh dau phu thugc vao thanh ph?m héa hoc cia ching. RS
rang, hoat dong khang khuén cua tinh dau Xa huong dugc phéan tich cé lién quan dén su
hién dién cua cac hop chat phenolic (thymol) va terpene hydrocarbons (-terpinene) [9].
Cymene, thanh phan chinh thi hai theo ty 1& phan trim (37,59%), khong cho thdy hiéu qua
khang khuan khi dugc sir dung mot minh [10]. Tuy nhién nghién ctru cia tic gia Delgado
B. va cong su (2004) da chi ra tic dung hiép dong cua Cymene véi Thymol trong hoat tinh
khang khudn, twong tu 13 tac dung hiép ddng ciia Thymol va Terpinene trong kha ning
khang E. coli, S. aureus, B. cereus cling da dugc Gallucci M.N. va cong su (2009) chiung
minh [11, 12]. Piéu nay di cho thay tac dung hiép dong ciia cac thanh phan hoa hoc lién
quan dén hoat tinh sinh hoc cta tinh dau.

4. KET LUAN

Nghién ctru qué trinh chung cat tinh dau tir co Xa huong bang phuong phép 16i cudn hoi
nuée & quy mod phong thi nghiém da dé xuét didu kién t6i wu vé thoi gian (180 phut), ty 1¢
bd sung nudc/nguyén lidu (2,5/1), nhiét d6 chung cit (100°C) véi hiéu sudt dat duoc cao
nhét 1a 1,60%. Ap dung phuong phap phén tich hién dai GC/MS cho thay tinh dau thu duwoc
tr co Xa huong c6 chira thanh phan chinh 1a Thymol (50,84%), Cymene (37,59%) va
Terpinene (9,78%) va mét s6 thanh phan khéc. Két qua nghién ctru v¢ thanh phan hoa hoc
trong tinh dau Xa huong dugc so sanh véi két qua ciia mot sd nghién ctru tuong tu dugc
thuc hién ¢ Rumani (Boruga O va cdng sy, 2014) nhan thay c6 su tuong dong vé thanh
phan chiém ham luong cao nhét déu 13 Thymol (50,84% va 47,59%), tuy nhién co su sai
khac & 2 thanh phan c6 ham luong nhiéu thir 2, 3 14 Cymene va Terpinene. C6 sy khac
nhau trén c6 thé 1a do su khac nhau vé khi hau, thé nhudng hoic phuong phap thu tinh dau.

Tinh dau Xa huong biéu hién hoat tinh khang vi khuan t6t voi ca vi khuan Gram (+)
nhu S. aureus va ca vi khuan Gram (-) nhu E. coli. Pay 13 co so gitp ung dung tinh dau
Xa huong nhu mot chat khang khuan ty nhién, cho thay tiém ning to 16n trong viéc tng
dung vao bao quan thyc pham.
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ABSTRACT

CHEMICAL COMPOSITION AND ANTI-MICROBIAL ACTIVITY
OF ESSENTIAL OIL FROM LEAVES OF THYMUS VULGARIS

Chemical composition and anti-microbialactivity of essential oil from leaves of
Thymus vulgaris have been investigated. The highest yield of oil (1.60 %) of Thymus
vulgaris leaves was successfully extracted by steam distillation. By using gas
chromatography-mass spectrometry analysis (GC-MS), we have confirmed that the
main component of Thymus vulgaris essential oil is Thymol, with content up to
50.84%. The in vitro anti-microbial activity was evaluated by Minimum Inhibitory
Concentration (MIC) method. The results showed that the essential oil from Thyme
leaves inhibited the growth of 2 microorganisms species: Staphylococcus aureus
and Escherichia coli with the MIC values of 110 and 82,5 ug/mL, respectively.

Keywords: Thymol; Thymus vulgaris; Anti-microbial activity; Essential oil.
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