CONG NGHE HOA SINH VA PROTEIN
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TOM TAT

Rau qué Tay hay qué chau Au (sweet basil) cé mui thom d& chiu, vi ngot va mat, thudng phat trién manh mé
trong thoi tiét am ap. Do c¢6 chira ham luong tinh dau 16n nén cdy nay duoc st dung nhu 1a mot loai rau gia vi
trong cac mén an thudng ngay. Qua trinh chung cét tinh dau hing qué duoc tién hanh trén thiét bi Clevenger.
Nghién ctru chi ra rang ham lugng tinh dau chiém 1,31% trong cay hing qué thanh phan tinh dau dwoc xac dinh
bang phuong phap phan tich dlnh tinh sir dung hé thdng séc ky khi ghép khdi phd GC-MS. Két qua cho thay tinh
dau hing qué co chira mot sé horp chat chinh nhu p-Allylanisole, Aromadendrene, trans- Ommene Trong do,
p-Allylanisole chiém gin 50%, két qua nay cao hon so v&i cac cong bd trude day. Hung qué sau khi thu hoach,
dugc xur 1y va chung cit bang phwong phap chung cét 16i cudn hoi nude dé thu tinh diu. Vi thoi gian chung cit
2,5 gio va ti 1& nguyén lidu/dung méi 1a 1/5 (g/mL) thu dugc lugng tinh dau cao nhat. Kha ning khang oxy hoa
ctia tinh dau cay hiing qué duoc xac dinh bang phuong phap DPPH. Hiéu suat khang oxy hoa ctia tinh dau hung
qué cao nhat 1a 65,565% ¢ nong d6 25 pL/mL. Tuy nhién, kha néng khang oxy héa cta tinh dau rau qué thép
hon v1tam1n C 8,23 lan. Ngoai ra, khi sir dung phu’ong phap khuéch tan trén dia thach cua Kirby-Bauer, tinh dau
hung qué thé hién kha nang trc ché sy phat trién cta 2 loai vi khuan khao st 1a E. coli, Salmonella tot nhat &
nong do 100%.

Tir khéa: E. coli, hing qué, khang khuan, khang oxy hoa, Salmonella, tinh dau.

MO PAU

Cay hung qué c6 tén khoa hoc l1a Ocimum basilicum L, thudc chi Ocimum, mot chi ndm trong ho Hoa Mbi
(Lamiaceae). Cay hing qué hién nay 1a mét loai cay chuyén ding dé xuét khau tinh diu. Luong tinh dau chia
trong cay hing qué kha cao khoang tir 0,4 dén 0,8%. Nghién ctru cGa Tran Thién Hién (2018) chi ra rang |4 hing
qué dwoc chiét xuét voi didu kién tdi wu thi thu dwgc ham lwong tinh ddu 1a 0,6%. Ngoai ra, phan tich cua
GC/MS cho thay cac thanh phan chinh cla rau hing qué Viét Nam 1a Estragole (87,869%), a-Bergamotene
(2,922%), T-Cadinol (2,770%) va Linalool (1,347%).

Ngoai tinh d4u, |4 va hoa clia cay hiing qué con chira protein, carbohydrate, va mét lwgng nhé vitamin A, vitamin C.
Nhiéu hop chét cé gia tri sinh hoc trong hing qué dwoc cho la cé kha ndng khang oxy héa, nhe d6 cé thé ngan
ngira cac bénh tiéu duwdng, tim mach va ung thw. Bdng thei, mot sé nha nghién ctvu da két luan réng tinh dau cla
cay huing qué c6 kha nang khang khuan duoc st dung dé didu tri hodc ngan ngira mot sb loai nhiém tring (Joshi R.
K. et al., 2014). Tinh d&u ly trich t cay hung qué co tinh khang khudn, c6 th& chéng lai Escherichia coli,
Pseudomonas aeruginosa, Bacillus subtilis va Staphylococcus aureus (Janssen et al., 1986). Tuy nhién, nhiéu
nghién ctru cling da chirng minh rang viing nguyén liéu khac nhau anh hwéng rat Ién dén ham luong cac hop chat
c6 gia tri sinh hoc trong rau hiing qué, do d6 anh hudng I6n dén kha nang khang oxy héa va khang khuan cla dich
chiét (Prasad et al., 1986). Chinh vi thé, nghién cru clia chiing t6i tap trung vao viéc xac dinh cac théng sb téi wu
tach chiét dwoc lwong tinh dau cé trong rau hing qué & dia ban tinh Thira Thién Hué 1& cao nhét. San pham tinh
dau duoc xac dinh thanh phan chinh ciing nhw khé nang khang oxy héa va khang khuan.

NGUYEN VAT LIEU VA PHUONG PHAP

Nguyén liéu

Nguyén liéu 1a cay hing qué dwoc thu nhan trén dia ban tinh Thira Thién Hué. Nguyén liéu dwoc riva sach, dé
réo, goi kin, bao quan & tu lanh tri» nguyén liéu nhiét d6 5 - 10°C cho dén khi chwng cét tinh dau.

Cac chiing vi khudn Salmonella, E. coli dwgc cung cap bdi Vién Céng nghé sinh hoc, Pai hoc Hué.
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Phwong phap chwng cét 16i cuén hoi nwéc

Rau hung qué (Ocimum basilicum) trdng & Thira Thién Hué sau khi thu hoach dwoc xay nhuyén va chung cat
tinh dau bang phuwong phap chwng cét 16i cubn hoi nwéc theo Dwoc Dién Viét Nam IV (2009), s dung bo chung
cét tinh dau nhe Clevenger.

Phwong phap dinh tinh thanh phan héa hoc bing séac ky khi ghép khéi phé GC/MS TQ8040

Tinh dau cay hung qué dwoc dinh tinh thanh phan héa hoc béng may sac ky khi ghép khéi phd GC/MS TQ8040
véi detector MS, tai Phong thi nghiém ctia Trung tam Kiém nghiém Thuéc - My phdm - Thyc phdm, Thira Thién
Hué. Pha tinh clGia GC la c6t mao quan Rxi 5 - MS, dwdng kinh trong 0,25 mm, dai 30 m, d day film la 0,25 pm.
Lwong mau dwoc bom vao detector 1a 0,1 uL. Nhiét do 16 cot dé héa hoi cac thanh phan chét thom dwoc gitr &
50°C trong 1 phat. Sau d6, nhiét dé tang dan véi tbc dd 10°C/phat dén 250°C va gitr trong 20 phut. Nhiét do
budng bom mau: 250°C. Khi mang st dung 1a Heli. Cac phan ti chét thom di qua detector dwoc ion héa béi dién
trwong 1,5 kV. Nhiét dé nguén ion hoa 200°C. Nhiét do bé mat giao dién la 250°C. Thoi gian cat dung mai la
4 phut. Téng thoi gian mdi 1an phan tich 1a 41 phat. Sw khac biét vé tinh chét hoa hoc gitra cac phan tir tinh dau
khac nhau trong mét hén hop va ai luc twong ddi ctia ching ddi véi pha dirng yén clia cot sé thic day sy phan
tach cac phan tir, khi mau di chuyén theo chiéu dai cla cot. Cac phan t&r dwoc gil lai béi cot va sau d6 riva giai
(di ra) khoi cot tai cac thdi diém khac nhau (goi 1a thoi gian lwu) va diéu nay cho phép dau do khdi phd c6 thé bat,
ion hoa, tang tbc, lam chéch hwéng va phat hién cac phan tir chat thom cé trong tinh dau cay hing qué.

Phwong phap thir hoat tinh bat géc tw do DPPH (2,2-Diphenyl-1-picrylhydrazyl)

Phuwong phap dwoc thie hién dwa trén nghién ctru clia Tabart (2009) cé diéu chinh cho pht hop véi diéu kién
phong thi nghiém. Tinh d&u cay hung qué ciing pha loéng trong dung méi DMSO véi cac néng d6 0, 5, 10, 15,
20, 25 (uL/mL). B6 sung 100 yL DPPH vao giéng 96 da chira 100 pL tinh dau tai cac ndng dd khac nhau. U
30 phut trong diéu kién khéng c6 anh sang, sau dd, tién hanh do mat d6 quang OD tai buwéc séng 517 nm. Gia tri
mat d6 quang OD phan anh kha ndng khang oxy héa clia mau. Tir ti 18 % hoat tinh bat gbc tw do DPPH, xay
dwng phwong trinh twong quan tuyén tinh, tir d6 ching t6i xac dinh gia tri ICs,(la ndng d6 ma tai dé bat 50% gbc
tw do DPPH) d& Iam co s& so sanh kha ndng khang oxy héa gitra cac mau. Mau ndo co gia tri ICso cang thép thi
hoat tinh khang oxy héa cang cao va nguorc lai.

Phwong phap khuéch tan trén dia thach cua Kirby-Bauer (1961)

Cac chiing E. coli, Salmonella trwéc khi st dung dwoc ting sinh trén méi trwdng 1éng 1% pepton; 1% cao ndm
men; 2% agar; nwéc cat, nudi trong 12 gier & 37°C, lac 100 vong/phat. Huyén phl vi sinh vat dat mat do6 108
CFU/ml dwoc dung trong thi nghiém khao sat hoat tinh khang khuén.

Céy lén dia thach: D& méi truérng nudi cay thich hop véi tirng loai vi sinh vat vao dia petri, sau khi I&p thach déng
thi dung pipetman hat 100 uL vi khuan trong méi trudng 16ng d& pha lodng & ndng d6 108 CFU/mL cho vao dia
thach va dung que trang dan déu vi sinh vat I&n b& mat thach. Sau d6, d&t khoanh gidy da hap khir tring vao bén
trén bé mat thach va tdm tinh diu d& dwoc pha loang & cac ndng d6 khac nhau vao nhdm trc ché su sinh truéng
va phat trién cda vi sinh vat tao vong khang khuan. Dat dia petri vao ti lanh trong khoang 4 - 6 gi& dé tinh dau
khuéch tan xuéng bé mat thach. Sau 24 gi® G trong t 4m & 37°C, tién hanh do dwéng kinh vong vé khuan (d).

Phwong phap xtr ly sé liéu

Két qua thi nghiém dwoc phan tich ANOVA va kiém dinh Turkey (5%) dé so sanh sw khac biét vé mat thdng ké
gilra cac gia tri trung binh. Céac phan tich thong ké str dung phan mém SPSS 20.

KET QUA VA THAO LUAN
Sw anh huwéng cua thoi gian chwng cét va ti 1é nguyén liéu/dung méi dén lwong tinh dau thu dwoc

O cac mure thoi gian khac nhau 1a 1 gio; 1,5 gioy; 2 gioy; 2,5 gid va 3 gid thi thé tich tinh diu thu dwoc trén 100 g
mau cung khac nhau l&n lwot 1a 104 (uL); 121,67 (pL) 129,67 (uL); 139,5 (uL) va 139,67 (pL) (Hinh 1). Thoi gian
chung cét cang 1au thé tich tinh diu tir cay hung qué thu dwoc cang tang. Co thé nhan thay lwong tinh dau thu
dwoc tdng nhanh lién tuc trong 2 gi® dau, sau d6 tdng cham va dan &n dinh trong 30 phut tiép theo va dat cwc dai
tai 3 gi®, twong rng vai thé tich tinh dau 1a 139,67 (uL). Tuy nhién, sb liéu cho thay (rng v&i thoi gian chwng cét
2,5 gior va 3 gi® lwgng tinh ddu thu dwgc khong ¢ suw sai khac mang y nghia théng ké. Bén canh d9, thoi gian
chwng cét kéo dai sé& 1am anh hudng dén chét lwong tinh diu thu dwoc va tiéu tén dién nang dé& cap nhiét cho
qua trinh chwng cét. Chinh vi thé, chiing téi két luan rang thdi gian chwng cét 2,5 gio 13 thoi gian thich hop, mang
lai hiéu qua cao va tranh dwoc nhitng anh hwéng bét loi dén chéat lwong tinh dau.

239



CONG NGHE HOA SINH VA PROTEIN

150 139.502 139,672
121.6?'3 129.6?h

104,00¢
100

50

Thé tich tinh dau (uL)

1 1,5 2 2,5 3
Thei gian (gio)

Hinh 1. Anh hwéng cua thei gian chwng cat dén lwong tinh dau thu dwoc
(100 g nguyén ligu sau khi xay nhuyén duoc phéi tron v6i 500 mL nudc (ty 16 (w/v) Ia 1/5) va tién hanh chung cét dé thu tinh
dau & cac khoang thoi gian khac nhau).
Ghi chi: Céc gié tri trung binh c6 céc chiF céi trén ddu khac nhau la khac nhau véip < 0,05.
Ty 1& nguyén liéu/dung mai 1a mét trong nhitng yéu t6 quan trong anh hudng dén hiéu suat va chat lwong tinh
dau thu dwgc sau qua trinh chwng cat. Nguyén liéu (100 g) sau khi xt ly, tién hanh chwng cét véi cac ty 1é
nguyén liéu/dung méi khac nhau (wiv) (1/2, 1/3, 1/4, 1/5 va 1/6 ) thé tich tinh ddu tir cay hing qué thu duoc 1an
lwot la: 81,33 (uL); 122,33 (uL); 131,67 (uL); 139,00 (uL) va 138,17 (uL) (Hinh 2). Khi tang lwvong dung méi (nwéc
cét) thi thé tich tinh ddu tang, dat cwc dai (139,00 pL) twong (rng véi ty 1& nguyén liéu/dung moéi 1/5 (g/mL). Néu
tiép tuc tang lweng dung méi, thé tich tinh dau thu dwoc khéng sai khac (p < 0,05). O cac ty 1& 1/2, 1/3 va 1/4 ¢6
thé Iwong dung moi chwa dd dé& khuéch tan vao nguyén liéu nén lvong tinh dau thu dwoc con thap. O ty & 1/6,
lweng dung méi qua du so véi nguyén liéu nén thé tich tinh dau thu dwoc khong ting niva.
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Hinh 2. Anh hwéng cua ty 1é nguyén liéu: dung méi dén lweng tinh dau thu dwoc

(100 g nguyén ligu sau khi xay nhuyén duoc phéi trén véi nube & céc ty 16 khac nhau
va thurc hién chung cat thu tinh dau trong 2,5 gio)

Ghi chi: Céc gié tri trung binh c6 céc chi céi trén déu khac nhau Ia khac nhau véip < 0,05
Phan tich dinh tinh thanh phan héa hoc cua tinh dau cay hing qué

Tinh d3u cay hing qué dwoc phan tich thanh phan dinh tinh bang hé théng séc ky khi ghép khdi phé GC/MS.
Két qua thu dwoc phd sic ky theo hinh 3 va thanh phan tinh dau duoc xac dinh bang 1. Bang phwong phap
GC/MS da xac dinh dwoc 21 thanh phan héa hoc. Trong d6, cac thanh phan chiém ham lwong cao:
p-Allylanisole chiém 49,09%; Aromadendrene chiém 8,27%; trans-Ocimene chiém 5,71% va beta-Elemene
chiém 5,02%. Nghién ctru chi ra rang Estragole (p-Allylanisole, methyl chavicol) chiém ty 1& cao nhat dat
49,09%. Két qua nay cao hon so v&i nghién ctvu clia Rajesh va cong sy (2014) véi estragole chiém 38,3%.
Tuy nhién, két qua nay thap hon nhidu so v&i két luan cia Hien va ddng tac gia (2018) khi nghién ctu ham
lwong Estragole trong rau hing qué Viét Nam véi quy trinh tach chiét co hd tro vi song (87,869%). Ngoai ra,
1,8-Cineole chiém 4,18% trong tinh dau tlr cay hing qué tai tinh Thira Thién Hué, nhung ham lweng nay thap
hon nhiéu so véi nghién ctru cta Ismail (2006) khi nghién ctvu tinh diu hing qué & An d6 véi cineol chiém t&i
13,65%. Do d6, c6 thé thdy ring, cac yéu té vé& dia ly, khi hau va thé nhwéng anh hudng I6n dén ti 1é cac
thanh phan khac nhau trong tinh diu cay hiang qué.
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Bang 1. Két qua phan tich thanh phan héa hoc tinh dau cay hing qué

STT Thei gian Iwu (phat) Tén hop chat % dién tich peak
1 5,926 Beta-Myrcene 1,35
2 6,598 1,8-Cineole 4,18
3 6,817 trans-Ocimene 5,71
4 7,483 Alpha-Thujone 1,03
5 7,622 Linalool L 2,82
6 7,890 D-Fenchyl alcohol 2,42
7 8,370 Camphor 1,71
8 8,696 Endo-Borneol 1,74
9 9,268 p-Allylanisole 49,09
10 11,158 Bicycloelemene 0,27
11 11,903 Beta-Elemene 5,02
12 12,459 Aromadendrene 8,27
13 12,520 Alpha-Guaiene 1,20
14 12,759 Alpha-Humulene 0,84
15 12,865 Beta-Cubebene 0,47
16 13,094 Germacrene-D 1,89
17 13,288 Germacrene B 0,96
18 13,383 Delta-Guaiene 1,86
19 13,488 Gamma-Cadinene 2,61
20 14,719 Torreyol 0,98
21 15,010 Valencene 5,57

Ghi chi: Két qua % dién tich Ia ty Ié % dién tich peak thanh phan trén séc ky d6 GC-MS so véi téng dién tich peak céc chat co
lién quan trén sac ky dé da dwoc chon.
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Kha niang khang oxy héa ca tinh dau cay hung qué

Khi ndng d6 mau thir tang tir 5 uL/mL dén 25 uL/mL thi phan trdm hoat tinh bat géc tw do DPPH cua tinh dau
hang qué tang dan tir 19,374% dén 65,656% (Bang 2). Kha néng khang oxy hoa thé hién tbt nhat & mau thir 6
v&i phan tram hoat tinh bat gbc tw do DPPH la 65,565%. Ngoai ra, vitamin C v&i ICso = 4,36 pg/mL trong khi dé
tinh dau hung qué véi ICso = 35,89 ug/mL, tlr d6 co thé két luan réng kha néng khang oxy héa cla tinh dau hdng
qué thap hon vitamin C 8,23 1an. Theo Hadj-Khelifa va ddng tac gia (2012), tinh dau O. basilicum t» Algeria ¢
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chta linalool 1a mét hop chét chinh thé hién tac dung chdng oxy hoéa thap hon 3,79 1an (ICso = 83,4 mg/mL) so
voi vitamin E (1Cso = 22,0 mg/mL).

Bang 2. Phan tram hoat tinh bat géc tw do DPPH cuia tinh dau hiing qué

M3u thie h:slrl'fr’f;’ Gi tri OD Phan tram (t:/f)t gbe tir do
1 0 0,859°+ 0,037
2 5 0,692°+ 0,014 19,374°+ 2,735
3 10 0,632 £ 0,013 26,3687+ 2,301
4 15 0,561+ 0,032 34,704°+ 2,064
5 20 0,397°+ 0,005 53,738+ 1,670
6 25 0,296' 0,021 65,565° + 1,091

Ghi chi: Céc gié tri trung binh c6 céc chiF cai trén dau khac nhau la khac nhau véi p<0,05
Kha niang khang khuan cua tinh dau cay hing qué

Kha nang khang khuan clia tinh dau cay hung qué dwoc xac dinh dya trén kha nang (rc ché sy phat trién ca vi
khuan, thé hién qua dwdng kinh vong khang khuan dwoc tao ra trén dia petri (Bang 3).

Bang 3. Kha ning khang khuan cua tinh dau cay rau hing qué

Néng dé Pworng kinh vong khang khuan mm

(%) E. coli Salmonella
100 9,00+ 0,06 12,06 £ 0,16

4 5,08+ 0,68 8,00 + 0,20

2 3,00+ 0,88 6,00 £ 0,52

1 2,54 + 0,44 4,12 + 0,86
0,5 1,00 £ 0,20 2,88 £ 0,48

0 . -

““ khéng khang khuén

V6&i ndng dod pha lodng 0,5% vong tron khang khuan véi dwdng kinh do dwoc véi vong khang cda E. colila 1 mm,
v6i Salmonella |a 2,88 mm. Khi tang ndng d6 (1%, 2%, 4%) dwéng kinh vong khang khuan tang. & néng d6 1%
dwdng kinh vong khang khuan déi véi E. coli 1a 2,54 mm véi Salmonella 13 4,12 mm va ting din & cac ndng do
2%, 4% vo&i dwong kinh vong tron khang khuén 1an lwot voi E. coli 1a 3,00 mm, 5,08 mm va Salmonella |a
6,00 mm, 8,00 mm. Vé&i ndng dd tinh dau 100%, hiéu qua khang vi khuan E. coli (9,00 mm) va Salmonella
(12,06 mm) dat cwc dai. K&t qua nay phu hop véi nghién clru cla Lu va cdng sw (2011) cho réng tinh dau hang
qué 14 mot tac nhan khang khuan manh nén sy két hop tinh dau hiing qué véi cac tinh diu khac sé cho thay hiéu
qué khang khuén khac biét 1am tang hiéu qua khang khuén trong bao quan thwc phim.

KET LUAN

Nghién clru chi ra ring ham lwong tinh dau chiém 1,31% trong cay hdng qué trong d6 gébm mét sé cac hop chéat
chinh nhw p-Allylanisole (49,09%), Aromadendrene (8,27%), trans-Ocimene (5,71%). Thong sb t6i wu cla qua
trinh chwng cét thu tinh dau 1a 2,5 gid véi ti 1& nguyén liéu/dung méi la 1/5 (g/mL). Bén canh d6, & ndng do
25 (ul/mL), tinh dAu hang qué cé kha nang bét géc tw do 1a Ién nhéat dat 65,565%. Tinh dau hing qué thé hién
kha nang trc ché sy phat trién ctia 2 loai vi khuan khao sat 1a E. coli, Salmonella t6t nhat & ndng do 100%.
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EXTRACTION AND ANTIOXIDANT AND ANTIBACTERIAL ABILITY OF
Ocimum basilicum L. ESSENTIAL OIL IN THUA THIEN HUE

Tran Thanh Quynh Anh, Do Thi Bich Thuy, Vo Thi Thu Hang, Nguyen Thi Van Anh

Faculty of Engineering and Technology - University of Agriculture and Forestry, Hue University

SUMMARY

Sweet basil or European basil (sweet basil) is very fragrant, strong pungent smell, sweet and cool, often thrives
in warm weather. Basil is a spice that is commonly used in everyday dishes due to its high content of essential
oils. The process of distillation of basil essential oil was conducted on Clevenger device according to Vietnam
Pharmacopoeia IV (2009). The study showed that the content of essential oil accounted for 1.31% in basil. The
composition of the essential oil was determined by qualitative analysis method using gas chromatography
combined mass spectrometry (GC-MS). The results showed that basil essential oil contained several main
compounds such as p-Allylanisole, Aromadendrene, trans-Ocimene. In particular, p-Allylanisole accounted for
nearly 50%, this result was higher than the previous published. Basil, after harvesting, was processed and
distilled using a steam distillation method to collect essential oils. With 2.5 hours of distillation and the ratio of
material/solvent was 1/5 (g/mL), the highest efficiency of essential oil extraction was obtained. The antioxidant
capacity of basil essential oil was determined by DPPH method. The highest antioxidant efficiency of basil
essential oil was 65.565% at 25 uL/mL. However, the antioxidant capacity of basil essential oil was 8.23 times
lower than vitamin C. In addition, when using the diffusion method on Kirby-Bauer agar plates, basil essential
oil showed the ability to inhibit the growth of two species of bacteria surveyed as FE.coli, Salmonella and
recorded the highest value at a concentration of 100%.
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