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KHAO SAT KHA NANG KHANG KHUAN D01 V41 CHUNG COLIFORM
CUA TINH DAU TRAI MANG TANG (Litsea cubeba L.)
THU NHAN BANG PHUONG PHAP HOI NUGC QUA NHIET (Superheated water extration)
S0 V31 PHUGNG PHAP THUY CHUNG CAT (Hydrodistillation)

NGUYEN LE VD', NGUYEN THI TUYET TRINH', PHAM HU THIENZ, BUI THI LE THUY>

1. D3i hoc Y Dugc Thanh phd Ho Chi Minh

2., Viién Khoa hoc V3t ligu Ung dung - Vién Han 1am KHCN Vigt Nam
3. Nhom nghién ciiu manh “Nghién ciiu cac qué trinh Héa hoc xanh” (HUMG-GCP),

SUMMARY:

Trugng Dai hoc Mo Dia chat, H3 Noi

ESSENTIAL OIL EXTRACT BY SUPERHEATED WATER EXTRACTION
AND HYDRODISTILLATION METHOD

Litsea cubeba L., a native plant in the Northwest region of Vietnam, has been traditionally used in
various applications, including food, cosmetics, and pharmaceuticals. This study aimed to investigate
the antibacterial potential of L. cubeba essential oil extracted using different methods against
Coliforms. The results demonstrated that L. cubeba essential oil exhibits significant antibacterial
activity against Gram-negative bacteria, with sample MTI exhibiting the most potent inhibition,
particularly against E. coli and K. oxytoca with a minimum inhibitory concentration (MIC) of 25ug/
ml. Furthermore, a strong correlation was observed between the citral content in the essential oil and
its antibacterial efficacy. Sample MT1I, containing the highest citral content at 67.8%, consistently
outperformed samples MT2 and MT3 in terms of antibacterial activity, suggesting the crucial role of
citral in the antibacterial properties of L. cubeba essential oil.

Keywords: Antibacterial, litsea cubeba, superheated water extraction.

I. PAT VAN DE

Cay Mang tang (Litsea cubeba), mot loai cay than g6
thudc ho Long nao (Lauraceae), la loai thuc vat moc tu
nhién thuong dugc tim thay 6 vung ndi, riing va sudn doi
Tay Béc Viét Nam[1, 2]. Tu lau, cac b phan clia cay nhu
ré va la da dugc su dung trong dan gian de diéu tri cac
bénh dau bung, kho tiéu, nhiic dau hay ran can[3j Bén
canh dd, trai Mang tang con dudc biét dén la nguon tinh
dau doi dao voi ligng citral cao, Ung dung rbng rai trong
cong nghiép dudc phdm va my pham[3 5]. Trong nhiing
ndm gan day, céc nghién ctu vé hoat tinh sinh hoc cua
tinh dau trai Mang tang cting dang dudc ddy manh nhdm
md rong tiém nang tng dung trong cac linh vuc khac nhu
thic pham, chan nuoi...[6-8].

Viéc lua chon phuang phap chung cét phu hdp cho tuing
loai tinh dau la vo cung quan trong de dam bao hiéu suat
va chét lugng san pham. Ngoai ra, m0| quan hé gidia thanh
phan hoa hoc, hoat tinh sinh hoc cua tinh dau va nhiing
ting dung trén tling doi tuong cu thé cling dudc nghién cuu
rong rai[5, 9]. Hoat tinh sinh hoc cta tinh dau Mang tang,
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cu thé la kha nang khang khudn da dudc bao céo trong
mot so nghién cuu [6-8]. Tuy nhién, sy da dang cac chung
khudn gay hai véi kha nang khang khac nhau doi hoi cac
nghién cliu ma rong han trén nhiéu doi tudng lam cd sd
cho Ung dung thuc tién. Trong khi hiéu qua khang khudn
cta tinh dau tral Mang tang doi vai nhom Cohforms mot
nhom vi khudn gay bénh duong rudt phd bién, van chua
dudc nghién ctiu day da.

Do d6 nghién cuu nay dudc thuc hién véi muc tiéu danh
gia hoat tinh khang khun cta tinh dau tréi Mang tang thu
nhén tui phudng phap chung cét hoi nudc qua nhiét (SWE)
va chung cat véi nudc (HYD) trén mot so chung Vi khuan
gram am. Thong qua phan tich GC-MS va xac dmh nong
do dc ché t6i thiéu (MIC), nghién ctiu sé lam ro m0| quan
hé gitia thanh phan héa hoc va kha nang khang khuan clia
tinh dau Mang tang. Két qua nghlen cliu nay sé cung cap
cd sd khoa hoc dé danh gia tiem nang Ung dung cua tinh
dau Mang tang trong viéc phat trién cac san pham khang

khuan tu nhién.



IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit li¢u

Trai Mang tang sau khi thu hai tai huyén Hoang Su Phi,
tinh Ha Giang dudc so ché va phdi rao dé dam bao chat
ligng tinh dau sau chung cat. Cac méau sau do dudc xay
nhuyén dén kich thudc 2-4mm va dua vao hé thong chung
cat tai Xudng san xudt clia Cong ty TNHH Tinh dau thién
nhién Mé Kong, thi trdn Tam Vu, huyén Chau Thanh, tinh
Long An.

2.2. Cac mau tinh dau thu dwgc tir 2
phuong phap chung cat khac nhau
V6i méi phuong phép chung cat, 2.000g nguyén liéu
da xay nhuyén dugc thém vao ndi chung cét véi tong thé
tich khong vuat qua 2/3 thé tich bdn chung cét. Diéu kién
chung cat tudng Ung véi moi nghiém thic dudc trinh bay
trong Bang 1. Hon hap hdi tinh dau dudc dan qua hé thdng
sinh han, sau do tién hanh loai nudc, lam khan (st dung
Na,S0,) va loc dé thu tinh dau nguyén chét.
Bang 1: Diéu kién van nhiét do va ap suat chung cat tinh dau
trai Mang tang véi cac phuang phap chung cat hoi héa nhiét
va 16i cudn hai nudc

R A Nhiét do
He thunq chqng cat bang qua sinh | Thiét bi chung cat
hai qua nhiét N
Mau j han (°C)
Nhiétdd | Ap suét
(°C) (kg/cm?)
MT1 - - 99  |Chung cét bang nudc
MT2 107 0.3 102  |Hé thong hoi qué nhigt
MT3 149 3.6 135  |Hé thong hai qua nhiét|

Cac tinh chat vat Iy cla tinh dau Mang tang sau khi
chung cat, bao gdm ty trong va chi s khic xa, dudc xac
dinh theo TCVN 8444:2010 (ISO 279:1998) va TCVN

8445:2010 (IS0 280:1998). Bén canh do, thanh phan hoa
hoc cua tinh dau dudc phan tich bang séac ky khi két hap
vGi pho khdi Iigng (GC-MS) tai Trung tam Thiét bi Khoa
hoc va Phan tich Sinh Hoa Ly - Vién Khoa hoc Vat liéu
(ing dung.

2.3. Khao sat hoat tinh khang khuan

2.3.1. X4c dinh duidng kinh vong khang khuan

Hoat tinh khang khudn dudc x4c dinh bang phudng phap
khoanh gidy khang sinh khuéch tan trén thach. Cac ching
vi khuan Klebsiella oxytoca ATCC 13182, Escherichia coli
ATCC 25922 va Klebsiella aerogenes ATTC 13048 dudc cay
trai trén moi trudng thach MHA vdi ndng do 108 CFU/m.
Dat khoanh gidy c6 dudng kinh 6mm Ién mat thach da cdy
vi khudn. M6i dia thach gém 4 khoanh gidy clia cac mau
tinh dau (néng do 5% va 10%) va khang sinh déi chiing
(Ketoconazole). Céc dia sau d6 dugc i 6 35°C trong vong
16-20 gid va do dudng kinh vong tron vo khudn xung
quanh khoanh gidy bang thudc do dé xac dinh kha nang
khang khuan.

2.3.2. Xéc dinh néng do tic ché tdi thiéu (MIC)

D& x4c dinh ndng do Gc ché t6i thiéu, 10pl tinh dau
dugc thém vao cac ong nghiém chiia 890ul moi trudng
Mueller Hinton Broth (MHB) sao cho ndng do cudi cung
1an lugt 1a 100, 50, 25, 12.5, 6.25ug/ml. Tiép theo, 100ul
huyén phu K. oxytoca va E. coli véi ndng do 10° CFU/ml dudc
cdy vao cac 6ng nghiém chifa tinh ddu da dudc chuan bi 6
trén, sau do dat vao ti am va 0 6 37°C trong 24 gid. Ong
nghiém chiia MHB da cdy chiing vi khudn dugdc st dung
lam mau d6i chiing dudng va 6ng nghiém chi chiia MHB
dugc dung lam mau d6i chiing am. Nong do thdp nhat
trong ddy ndng do ma c ché su phat trién cla vi khudn
dudc nhan 12 ndng do tic ché t6i thiéu.

1. KET QUA VA THAO LUAN

3.1. Pac tinh vat ly

Bang 2 trinh bay cac tinh chét vt Iy clia cac mau tinh
dau Mang tang thu dudc bang hai phudng phap chung
cat. Ty trong cta cac mau nam trong khoang 0,8486 -
0,8936g/cm? va chi s0 khic xa 6 24°C 1a 1,4665 - 1,4798.
Cac gia tri nay nam trong khoang gia tri tham khao clia cac
nghién ctiu trudc do[9, 10], cho thdy chat lugng va dg tinh
khiét cao cta cac mau tinh dau. Tuy nhién, khi thay doi
diéu kién chung cét, cu thé 12 khi van hanh 6 107°C va &p
sudt 0,3kg/cm2 (mau MT2), ty trong cua tinh dau ¢ xu
hudng tang trong khi chi so khiic xa giam nhe. Diéu nay c6
thé giai thich do su thay dai ti Ié cac hop chét trong tinh
dau, dac biét la cac hop chat co khdi lugng phan ti khac
nhau, dan dén su thay ddi cla cac tinh chat vat ly.

@

Bang 2: Ty trong va chi sd khic xa (6 24°C)
clia cac mau tinh dau Mang tang

Mau Ty trong (kg/m?) Chi sd khic xa
MT 1 0.8486 1.4788
MT 2 0.8936 1.4665
MT 3 0.8634 1.4798

3.2. Thanh ph?m hoa hgc cua cac méau
tinh dau

Sau day 1a két qua hinh pho GC-MS cua cac mau da
khao sat

Hoa hoc & Ung dung
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Hinh 2. Phé GC-MS cta mau MT2

TiC

Tén chat RT MT 1 MT 2 MT 3
cis-Citral 23.072 29.89 1.44 22.11
trans-Geraniol 23.561 2.47 0.14 1.98
trans-Citral 24.253 37.91 2.2 28.43

Két qua cho thdy nhiét do va ap sudt chung cét tac
dong manh dén thanh phan héa hoc cla tinh dau Mang
tang, trong d6 ham lugng citral, mot hop chat quan trong
trong tinh dau nay, thay doi dang ké tuy thuoc vao diéu
kién chung cét. Cu thé, khi tang nhiét do va giam ap suéat
nhu trong mau MT2 (1 07°C 0. 3kg/cm?), ham Iuong citral
glam con 3.64% so vdi cac mau khac. Dong thdi, quan sét
thdy su gia tang dot bién ham Iudng B-citronella trong mau
MT2. Hién tudng nay co thé g|a| thich bai qua trinh phan
hly nhiét cta citral ¢ diéu klen ap suat thap. Qua trinh nay
dan dén su hinh thanh cac san pham phan hay, trong d6
B-citronella 1a mot trong nhiing san pham chinh[11].

3.3. Khao sat hoat tinh khang khuin

3.3.1. Dudng kinh vong khang khuan

Kha nang khang khudn cua tinh ddu Mang tang dudc
xac dinh dua trén phudng phap khuéch tén dia thach ¢ cac
nong do khac nhau (5% va 10%), véi két qua dugc thé hién
trong Bang 4 va Hinh 4.
Béang 4: Dudng kinh vong khang khuan trén 3 ching Coliforms

clia cac mau tinh dau

Hinh 3. Phd GC-MS ciia mau MT3
Thanh phdn héa hoc tinh theo (%) tif phén tich bang
GC-MS cho két qua dudgc tong hop 6 Bang 3.
Bang 3: Thanh phan hoa hoc chinh trong tinh dau trai Mang tang
thu nhan 6 cac diéu kién chung cat khac nhau

MAu Escherichia coli| Klebsiella oxytoca| Klebsiella aerogenes
ATCC 25922 | ATCC 13182 ATTC 13048

Két | D(mm) | Két | D(mm) | Ké | D(mm)

e qua [ 59 [10% | AU [ 59 [10%| U@ | 5% [ 10%
P2 [MT1_14018] |6 |6 6 |19 6 |10
MT2_ 14019 |6 [10 8 |10 6 |6
MT3 14020 |6 [6 6 |16 6 |11

Tén chat RT MT 1 MT 2 MT 3
Sulcatone 9.44 3.05 2.03 4.4
B-Myrcene 9.711 1.15 1.51 1.76
D-Limonene 11.721 7.18 13.84 | 19.07
Eucalyptol 11.817 1.02 0.96 2.28
B-Linalool 16.073 3.59 1.48 7.65
Isopulegol 18.743 0.13 3.79 0.09
B-Citronellal 19.144 3.38 55.89 1.9
Terpinen-4-ol 20.382 0.55 0.71 0.6
a-Terpineol 21.09 0.35 0.18 0.65
Nerol 22.479 1.06 0.03 1.07
B-Citronellol 22.685 0.5 2.83 0.25
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Hinh 4. Dudng kinh vong khang khuan cla cac mau tinh dau
trén nhom vi sinh vat gram am

Két qua thi nghiém cho thdy tat ca cac mau tinh dau deu
6 kha nang lic ché sy phat trién cta cac chung vi khuan
Gram am @ nong d0 10%. Dang chu y, mau MT1 va MT3 da
thé hién hiéu qua tic ché manh nhét doi vGi ching Klebsiella
oxytoca, vdi dudng kinh vong khang khudn 1an lugt la 19mm
va 16mm. Ngudc lai, mau MT2 lai cho thdy hiéu qua khang
khudn t6t d6i vei chung E. coli nhung lai kém hiéu qua han
s0 vdi hai chiing Klebsiella spp.. Su khac biét ro rét vé hoat
tinh khang khuan clia cac mau tinh dau c6 thé giai thich bai
su da dang vé thanh phan hoa hoc cua chng.



3.3.2. Nong do trc che toi thieu MIC
Nong do (c tc ché t6i thiéu cua cac mau tinh ddu sau
chung cét trén hai nhom khuan E. coli va K. oxytoca dudc
thé hién trong Bang 5.
Bang 5: Gia tri MIC ctia cac mau tinh dau
trén ching E.coliva K. oxytoca

Nong dé tc ché téi thiéu MIC (ug/ml)
Ma s6 mau Escherichia coli Klebsiella oxytoca
ATCC 25922 ATCC 13182
MT1 25 25
MT2 >100 100
MT3 50 >100

K&t qua cho thdy, mau tinh ddu Mang tang MT1 thé hién
hoat tinh khang khudn cao d6i vdi ca hai chlng vi khun
Gram &m la E. coli va K.oxytoca, vi nong do tc ché toi
thiéu 1a 25pg/ml. Tuy nhién, mau MT2 lai cho thdy hoat
tinh khang khuan kém han so véi MT1, vdi gia tri MIC cao
g4p bon 1an. Tudng tu, mau MT3 cling ¢6 hoat tinh khang
khun thdp han MT1, I4n lugt 1 gdp hai lan dGi véi E. coli
va gap bon 1an doi véi K oxytoca. K&t qua nghién ciu nay
phii hgp v6i cac nghién ciiu trudc day, cho thay tinh dau
Mang tang c6 kha nang tc ché su phat trién cta ca vi khudn
Gram duong va Gram dam[12-14]. Su khac biét vé hoat tinh
khang khuan giifa cac mau tinh dau c6 thé dugc gidi thich
bai su khac biét dang ké vé ham Iugng citral. Cu thé, mau
MT1, v6i ham lugng citral cao nhat (67.8%), thé hién hoat
tinh khang khuén 6t nhat. Ngudc lai, mau MT2 va MT3, véi
ham lugng citral 1an lugt 1a 3,64% va 50,54%, cho thay hoat
tinh khang khudn thdp han dang ké. Diéu nay cho thay mot
méi tudng quan tich cuc gitia ham Iudng citral va kha nang
khang khudn ctia tinh ddu Mang tang. Két qué tudng tu dudc
bao cédo trong nghién ctu cta Thielmann va cong su, v6i
citral [a mét trong nhiing thanh phéan chinh quyét dinh hoat
tinh khang khuén cla tinh ddu Mang tang[15].

IV. KET LUAN

Nghién cliu nay chi ra rang phucdng phap chung cat anh
hudng dang ké dén thanh phan hoa hoc va hoat tinh khang
khudn cta tinh ddu trai Mang tang. Cu thé, tinh ddu thu
dudc tUf phudng phap chung cat 16i cudn hdi nudc truyén
théng cho thdy hoat tinh khang khudn manh nhét d6i vdi
cac chiing vi khuan Gram &m nhu E. coli va K.oxytoca v6i
gia tri MIC la 25ug/ml, tucng Gng va6i ham lugng citral cao
nhat. Khi ham lugng citral giam, hoat tinh tic ché Coliforms
cng giam dan cho thay vai tro quan trong cua citral trong
viéc (ic ché su phat trién cta vi khudn. Tuy nhién, dé t6i uu
héa hiéu qua khang khudn, can tién hanh cac nghién ciu
sau han nham xac dinh diéu kién chung cat hdi qua nhiét
thich hop dé thu dugc ham Iugng citral cao nhét. Diéu nay
md ra trién vong ting dung rong rai tinh ddu Mang tang trong
phét trién cac san phdm khang khuan ty nhién, gop phan
gidi quyét van dé khang khang sinh ngay cang gia tang.
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