Nghién ctru khoa hoc c6ng nghé

NGHIEN CUU CHIET TACH VA DANH GIA HOAT TINH
CUA TINH DAU QUA MAC KHEN (ZANTHOXYLUM RHETSA)

HOANG BICH LOAN , LUU ANH VAN @, NGUYEN TRUONG GIANG

1. PAT VAN PE

Mac Khén (Zanthoxylum rhetsa) tir 1au da dugc str dung trong am thuc va y hoc
co truyén Thai Lan. Tai Viét Nam, qua Mac Khén rat quan trong trong am thuc Tay
Bic boi hau hét cac mén an cia ddng bao dan toc Thai ¢ Tay Bic déu st dung qua
Mic Khén lam gia vi. Ngoai ra, qua Mac Khén con dugce sir dung trong céc bai thude
c¢d truyén dé giup giam day bung, kho tiéu, kich thich hé tiéu hoa, giam ho, chéng
viém, chdng co thit va giam dau nhirc xuong khép véi cac thanh phan hoa hoc chinh
duoc biét dén nhu phenolic, flavonoid, alkaloid, terpenoid, glycosid va tinh dau [1, 3].

Ung dung tinh dau, hoat chit co nguf”)n géc tu nhién, than thién voi moi truong
va an toan véi ngudi stir dung 1a xu hudng phat trién cia x4 hoi hién nay. Nham khao
sat hoat tinh sinh hoc va tiém nang ing dung, ching t6i di tién hanh nghién ctru xac
dinh thanh ph?m hoéa hoc, hoat tinh chéng oxy hoa cling nhu hoat tinh khang mét sb
vi khuan gdy bénh cua tinh dau Mic Khén, tréng tai huyén Quan Son, tinh Thanh
Hoéa.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Qua Mic khén (Zanthoxylum rhetsa) dugc thu mua ¢ xi Quan Thily, huyén
Quan Son, tinh Thanh Hoéa (d0 am = 11% ), bao quan trong ti zip ¢ nhiét do
thuong.

Céc chung vi khuan kiém dinh sir dung dugc ldy trong b suu tip gidng phong
thi nghiém Bo mon Cong nghé Sinh hoc, Vién Cong nghé Sinh hoc va Cong nghé
Thuc phém, truong Pai Hoc Bach khoa Ha Noéi gém: Bacillus cereus ATCC 13061
(Gram duong); Escherichia coli (ATCC 25922),; Salmonella typhimurium (ATCC
14028),; Staphylococcus aureus (MRSA) (ATCC 33591),; Pseudomonas aeruginosa
(ATCC 9027).

Mot s6 méi truong dinh dudng dé nuoi cdy vi sinh vat: Moi truong hoat hoa:
Méi truong LB (Cao nam men 5g/L; pepton 10g/L;NaCl 10g/L). Mdi trudng gilr
gidng trong dng thach nghiéng: Mbi truong LA (Cao ndm men 5g/L; pepton 10g/L;
NaCl 10g/L; 2% agar).

Mobt sb hoa chat thong dung khac nhu: Vitamin C (L-ascorbic acid, Sigma);
DPPH (2,2-diphenyl-1-picrylhydrazyl, Sigma); methanol (99,9%, Sigma);
gentamicin (80mg/2ml, Viét Nam); DMSO (dimethyl sulfoxide 99,9%, Trung
Qudc); tween 80 (Sigma).

2.2. Phwong phap nghién ciru
Phurong phdp tach chiét tinh dau
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Tinh dau qua Méc Khén dugc trich ly bang phuong phap chung cét 16i cudn
hoi nuéce truc tiép [2]. Pong thoi khao sat sy anh hudng cua thoi gian chung cit, thé
tich nue va kich thudce nguyén liéu dén ham luong tinh dau thu dugc. Tat ca cac
mau khéo sat déu thuc hién véi cing khdi luong 13 30g nguyén liéu.

Xac dinh thanh phan héa hoc chinh ciia tinh dau qua Mdac Khén

Thanh phan héa hoc cta tinh dau qua Mic Khén duge phan tich dua trén phuong
phép sic ky khi (GC) véi cac dicu kién: khi mang Heli; toc d6 dong khi 1ml/ phut; thé tich
tiém 1uL; Nhiét do cot dugce 1ap trinh tir 70°C, giit trong 3 phut, sau d6 ting dan 3°C/phit
dén 188°C. Sau d6 ting dan 20°C/phut dén 280°C va giit & 280°C trong 3 phut [4].

Khdo sdt hoat tinh chong oxy héa cia tinh dau

Hoat tinh chéng oxy hoa cua tinh diu qua Mic Khén dugc thyc hién theo
phuong phap DPPH (2,2 - Diphenyl - 1 - picrylhydrazyl): tinh dau dugc pha thanh
cac nong d6 10, 20, 30, 50 mg/mL trong methanol. Lugng mau sir dung vao phan ung
l1a 1 mL va 2 mL DPPH 0,2mM. Hon hop phan mg duoc U ¢ nhiét d6 phong trong
30 phut trong t6i, sau d6 do d hip thu quang phd & budc song 517 nm. Hoat tinh
khang oxy hoa bang phuong phap DPPH duoc xac dinh thong qua chi s6 ICso [4].

Xac dinh hoat tinh khing khudn ciia tinh dau Mdc Khén

Hoat tinh khang khuén cua tinh dau qua Miéc Khén dugce thuc hién bé'mg
phuong phap khuéch tan trén dia thach. Nhé 100 pL dich vi khuan kiém dinh (d3
nudi qua dém) vao dia petri chira méi truong LA (Cao ndm men 5g/L; peptone
10g/L; Nacl 10g/L; 2% agar), trai déu. Tién hanh dat dia gidy 1én trén dia thach, sau
d6 cho 10 pL tinh dau Mac Khén vao cac dia gidy trén dia petri, i & 4-8 °C trong 2
gio cho cac dung dich miu tir cac khoanh gidy khuéch tan trén mat thach; dem u
trong ta am 30°C trong 20-24 gid. Hoat tinh khang khuan duoc xac dinh theo cong
thic: D - d (mm), trong d6 D: duong kinh vong khang khuan (mm), d: duong kinh
dia gidy (mm) [5]. P6i ching dugc st dung 13 khang sinh Gentamicin 500pg/ml.
Dong thoi, xac dinh ndng d6 ti thiéu e ché (MIC) va nong d6 tdi thiéu diét khuan
(MBC) cua tinh dau qua Mac Khén bang phwong phap pha loing din trong méi
truong long.

Phwong phdp xur Iy 6 liéu: két qua duoc xur 1y bang phﬁr} mém MS Excel
2016, sai so cho phép nhé hon 0,05, cac thi nghiém duoc 1ap lai 3 lan.

3. KET QUA VA BAN LUAN
3.1. Tinh chit vat Iy ciia tinh dau

Tinh dﬁu Mic Khén thu dugc trong sudt, mau vang sang khong bi van duc co
mui thqm de chiu dac trung, vi dang nhe, cay, khoi lugng riéng 9,85g/m1. Tinh dau
qua Miac Khén khoéng tan trong nudc, tan trong alcol va mot so dung mdi hitu co
khac.

3.2. Cac yéu t6 anh hwong dén qua trinh trich ly tinh diu

3.2.1. Anh hwéng ciia kich thwde nguyén ligu
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Khao sat 2 kich thudc nguyén liéu anh huong dén ham lugng tinh dau thu
dugc sau trich ly 1a qua nguyén va xay nho (0,5 -1mm). C6 dinh cac yéu t nhiét do
(100°C), thoi gian chiét 90 phut, ty 18 nguyén liéu : nude 1a 1 : 10. Két qua duoc
trinh bay trong hinh 1.
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Hinh 1. Anh huong cta kich thudc nguyén liéu dén kha nang
chiét tinh dau qua Mac Khén

Vi ciing diéu kién khao sat thi nguyén lidu c6 kich thudc cang nho thi dién tich
bé mat cang 16n nén lugng tinh dau duoc 16i cudn theo hoi nudc cang nhiéu. Vi vay
kich thude t6i wu dé trich ly tinh ddu qua Mac Khén 13 xay nho khoang 0,5-1mm.

3.2.2. Anh hwong ciia ty Ié nguyén ligu : nuwéc

Sau khi lya chon duoc kich thuéc nguyén lidu 14 xay nho (0,5 - 1mm), tién
hanh khao sat cac ty 18 nguyén lidu: nudc anh huong dén ham lugng tinh dau thu
dugc bang phuong phap chung cat 16i cudn hoi nude lan luot 1a 1: 5; 1: 10; 1: 15;
1:20, két qua thé hién hinh 2.
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Ty & nguyén liéu : nwéc (gam/ml)

Hinh 2. Anh huéng ty 18 nguyén lidu: nudc dén kha nang trich ly
tinh dau qua Mic khén

Ty 1& nguyén liéu: nudc anh huéng manh dén higu sudt thu tinh dau. Ham
luong tinh dau thu duoc cao nhit ¢ ty 16 1: 5 va thap nhat 6ty 16 1: 20. Oty 16 1: 5
va 1: 10 ham luong tinh dau thu dugc chénh 1éch nhau khong dang ké (10,27% va
10,21%), tuy nhién chat luong tinh dau ¢ ty 18 1: 10 tot hon 1: 5 do lugng nudc & ty
1¢ 1:5 khong di1, nguyén liéu bam trén thanh thiét bi bi chay két dan dén chat lwong
tinh dau thép. Do @6, ty 1€ nguyén liéu : nudc 1a 1 : 10 dugce lya chon dé thuc hién
céc thi nghiém tiép theo.
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3.2.3. Anh hwong ciia thoi gian chung cit

Sau khi t6i uu duge 2 yéu t6 trén l1a kich thudc nguyén liéu xay nho (0,5 -
Imm), véi ty 1 nguyén liéu: nudc 1a 1:10, qua trinh chung cat tiép tuc duoc khao sat
trong khoang thoi gian 30 phat - 120 phat. Sau khi trich ly, so sanh luong tinh dau
thu dugc ¢ nhitng thoi gian khac nhau, tir @6 chon mirc thoi gian dé chung cat thu
dugc luong tinh dau 16n nhat. Két qua thu duoc trinh bay & hinh 3.
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Hinh 3. Anh huéng cua thot gian chung cat dén kha ning
trich ly tinh dau qua Mac khén

Két qua khao sat cho thay ham luong tinh dau thu dugc cao nhat & 120 phut
(10,18%) va thép nhét 0 30 phut (9,53%). Thoi glan chung cit & 120 phit cho chét
luong tinh dau khong tét bang thoi gian chung cat & 90 phut do nguyén li¢u bi thiéu
nuée dan dén chay khet. Thoi gian chung cit co vai tro quyét dinh luong tinh dau
thu hoi dugc. Néu chung cit trong thoi gian qua ngan thi luong tinh dau trich ly chua
hét hoan toan. Nguoc lai, khi chung cit qué thoi gian t6i wu thi vira ton thoi gian ma
luong tinh dau thu duge khong tang 1én,dong thoi chat lwong tinh dau thu dugc ciing
bi giam di dang ké do nguyén liéu bi chay khét 1am mat mui thom tu nhién.

Nhu vy qua khao sat cac yéu té anh huong dén qua trinh trich ly tinh dau Mic
Khén bang phuong phap chung cit 16i cudn hoi nuéc di chon duoc diéu kién trich ly
t6i uu thu nhan tinh dau (ham lwong 10,18% theo khdi lugng qua Mac Khén c6 do
am 11%) 1a khi mau dugc xay nho (0,5-1mm), ty 1& nguyén liéu: nude 1a 1:10 & nhiét
d6 100 °C, chung cét trong thoi gian 90 phut.

Sau khi trich ly tinh dau qua Mic Khén & cac didu duoc kién lya chon, ham
luong tinh dau thu dugc 14 10,18% (v/w) cao hon so voi nghién ctru cua M.T.Joy vd
cong s & An Do 1a 5,1% (v/w) [6]. Nhung thip hon nghién ctru cia Sewan
Theeramunkong va Maleeruk Utsintong v6i ham luong tinh dau qua Mac khén kho
thu dugc & phia Béic tinh Nan, phia Nam tinh Nan, Phayao va Chiang Rai tai Thai
Lan lan luot 1a: 14,17%; 15,33%; 13,17%; 13,83% (v/w) [7]. Su khac biét ndy 1a do
tinh dau qua Mac khén phy thudc vao cac yéu td da dang nhu khi hau, loai dat trong,
thoi diém thu hoach, phuong phép thu hoach va bao quan. Cling mdt nguyén liéu
nhung moc tir cac ving khac nhau va dugc thu hoach vao cac thoi diém khac nhau
c¢6 anh huong dén ham luong va chit lugng tinh dau thu duoc [8].
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3.3. Khao sat hoat tinh chdng oxy héa ciia tinh ddu Mic Khén

Tién hanh khao sat kha nang quet gbc ty do trén DPPH (2,2-diphenyl-1
picrylhydrazyl) cua tinh dau Mac Khén, két qua thu dugc tai hinh 4.
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Hinh 4. Su tc ché gdc tu do cua tinh dau qua Méc Khén

Tir phuong trinh tinh dwgc hoat tinh khang gbc tu do cua tinh dau Mic Khén
voi gia tri ICsp 1a 30,12 mg/mL. Nghién ctru nay co6 két qua phu hop vdi nghién cuu
cua Nalin Wongkattiya va cong sy & Thai Lan (2018) voi gia tri ICsg 1a 25 mg/mL [2].

3.4. Khao sit hoat tinh khang khuén ciia tinh ddu Mic Khén

Tién hanh nghién ctru hoat tinh khang khuan cta tinh dau Mac Khén véi 5
ching vi khuan kiém dinh: Bacillus cereus ATCC 13061 (Gram duong); Escherichia
coli (ATCC 25922); Salmonella typhimurium (ATCC 14028); Staphylococcus

aureus (MRSA) (ATCC 33591); Pseudomonas aeruginosa (ATCC 9027). Két qua
duogc ghi nhén trong bang 1

Bang 1. Hoat tinh khang khuan ctia tinh dau Mac khén trén cac ching vi sinh vat

kiém dinh

Ving trc ché (mm)
Vikhuan Genﬁﬁﬁcin Tinh ddu (D) | D-d
Bacillus cereus ATCC 13061 23 39,33+ 0,94 31,33
Salmonella typhimurium ATCC 14028 23 25,67+ 0,47 17,67
Escherichia coli ATCC 25922 22 26,00 + 0,82 18,00
MRSA ATCC 33591 20 32,33+ 1,24 24,33
Pseudomonas aeruginosa ATCC 9027 27 14,67 + 0,47 6,67

194 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 26, 12 - 2022



Nghién cuu khoa hoc c6ng nghé

Tir bang 1 nhan thay ving (rc ché (mm) cta tinh dau 13 twong ddi cao. Vung trc
ché cao nhat dugc thdy ¢ 2 ching vi khuan Gram dwong 1a Bacillus cereus ATCC
13061 (39,33 mm) va MRSA ATCC 33591 (32,33mm); ké tiép 1a 2 chung vi khudn
Gram am Salmonella typhimurium ATCC 14028 (25,67mm) va Escherichia coli
ATCC 25922 (26,00mm); viung wc ché thiap nhat dugc thdy & Pseudomonas
aeruginosa ATCC 9027 (14,67 mm).

Hinh 5. Kha ning khang cac chung vi khuan kiém dinh cua tinh dau qua Mac khén
Trong d6 A: MRSA ATCC 33591; B: Salmonella typhimurium ATCC 14028;
C: Bacillus cereus ATCC 13061, D: Escherichia coli ATCC 25922;
E: Pseudomonas aeruginosa ATCC 9027; DC(+) va
DC (-): doi ching dwong va doi chimg am, TC : tinh dau.

Nong d6 t6i thiéu trc ché (MIC) va ndng d6 tdi thiéu diét khuan (MBC) cua tinh
dau qua Mic khén ddi v6i 5 chung vi khuan thtr nghiém dugce danh gia bang phuong
phap pha lodng va bang phuong phap trai dia [9]. Két qua duoc ghi nhan trong bang 2.

Bang 2. Két qua xac dinh gia tri MIC va MBC ciia tinh ddu qua Mic khén d6i véi
céc chung vi khuan thir nghiém

Vi khuin MIC (mg/ml) | MBC (mg/ml)
Bacillus cereus ATCC 13061 31,25 31,25
Salmonella typhimurium ATCC 14028 62,50 125,00
Escherichia coli ATCC 25922 62,50 125,00
MRSA ATCC 33591 31,25 62,50
Pseudomonas aeruginosa ATCC 9027 125,00 250,00
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~ Tu bang 2 cho thdy rang tinh diu qua Mic khén thé hién hoat tinh khang
khuan tot chong lai tat ca cac vi sinh vat dugc thu nghiém. Vi khuan Gram duong
nhay cam vdi tinh dau hon vi khuan Gram am

Nhu vy, két qua khao sat cia 5 chung vi khuan cho thiy ring tinh ddu Mic
khén c6 kha nang tc ché t6t v6i ca vi khuan Gram 4m va Gram duong. Pic biét,
nhitng chung vi khuan nay 1a nhimg vi khuan dién hinh cta h¢ vi sinh vat duong
rudt, gdy bénh trong thuc pham. T ddy c6 thé thiy tiém ning Ung dung cua tinh dau
qua Mic Khén lam nguyén liéu trong nganh thue pham, my pham duoc pham, dic
biét thich hop cho viéc san xuat cac loai nude rira tay diét khuan.

3.5. Thanh phan héa hgc cia tinh diu qua Mic Khén

Biang phuong phap sic ky khi (GC) cac thanh phan héa hoc trong tinh dau
duoc xac dinh va ghi nhan trong hinh 6
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Hinh 6. Sic ky d6 phan tich thanh phan tinh diu qua Mic khén

Tir sac ky d0 hinh 6, nhan thdy c6 92 pic tuong duong véi 92 hop chat khac
nhau cé mit trong tinh dau qua Méc khén. Trong d6, cho 10 pic ¢ dién tich 1on
tuong Gng v6i 10 hop chat chiém ham luong cao nhat trong tinh dau qua Mac khén
v6i thoi gian luu 14n luot 1a 10,040; 13,130; 24,540; 26,798; 36,276; 61,578; 84,255;
89,976; 92,524; 94,589 (phut).

4. KET LUAN

Nghién ctru dd tim ra didu kién thich hop dé trich ly tinh dau qua Méic Khén:
mau dugc xay nho (0,5-1mm), ti 1¢ thé tich nguyén liéu v6i nude cat 1a 1:10, nhiét
d6 chung cit 100 °C trong thoi gian 90 phat. Vi diéu kién d6, ham luong tinh dau
thu duoc 14 10,18% (v/w). Bude dau xac dinh dwoc thanh phan héa hoc cia tinh dau
Mic Khén thu hai & x4 Quan Thuy, huyén Quan Son, tinh Thanh Héa gém 10 hop
chét chinh chiém 98,04% téng dién tich pic ctia sdc dd. Tinh ddu Mic Khén c6 hoat
tinh chéng oxy hoéa in vitro twong ddi, véi gia tri ICso 1a 30,12 mg/mL va c6 kha
ning khang cac loai vi khuan Gram duong va Gram am t6t.
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SUMMARY

STUDY ON EXTRACTION AND EVALUATION OF ESSENTIAL OILS
FROM MAC KHEN FRUIT (ZANTHOXYLUM RHETSA)

The objective of the study was to analyze the chemical composition and
evaluate the antibacterial and antioxidant capacity of Mac Khen essential oil. Mac
Khen fruit is collected from Quan Thuy commune, Quan Son district, Thanh Hoa
province, then the essential oil is extracted by steam distillation. The chemical
composition of essential oils was determined by gas chromatography. Investigation
of antioxidant capacity of essential oils by using DPPH free radical method and
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antibacterial ability by diffusion method on agar plates, using 5 strains of test
microorganisms: Bacillus cereus ATCC 13061, Salmonella typhimurium ATCC
14028, Escherichia coli ATCC 25922, MRSA ATCC 33591, Pseudomonas
aeruginosa ATCC 9027. The optimum extraction conditions for essential oils were
found with content 10.18% (v/w), chemical composition of the obtained essential oils
included 10 main substances. Mac Khen essential oil has antioxidant capacity with
an ICsy value of 30.12 mg/mL. Besides, essential oil also has shown the ability to
inhibit the growth of both Gram (-) and Gram (+) bacteria.

Keywords: Mac Khen essential oil, extract, antibacterial activity, antioxidant
activity, Zanthoxylum rhetsa, tinh dau Mdc Khén, chiet tach, hoat tinh khdang khuan,
khang oxy hoa.
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