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KHAO SAT TINH DAU VO TRAI VA LA TAC, Fortunella japonica, Thumb.

Trinh Hoang Hiéu, Nguyén Thi Thao Trin, Lé Ngoc Thach
Truong Pai hoc Khoa hoc Ty nhién, PHQG-HCM
(Bai nhdn ngay 08 thang 01 ndm 2009, hoan chinh sira chita ngay 24 thdng 08 nam 2009)

TOM TAT: T dc hay con goi la qudt, hanh, ho Cam quit (Rutaceae), dugc trong rdt pho
b:en ¢ Viét Nam. Dé tai nay tién hanh khao sdt tinh ddu vo trdi va Id, trén nhiéu linh vuc: hiéu
sudt t6i wu theo cdc phuong phdp Iy trich, chi s6 vt Iy va hod hoc, thanh phén héa hoc va
hoat tinh sinh hoc. Sw ly trich tinh ddu dwoc thuc hién theo phwong phdp chung cdt hoi nudc
dun néng cé dién va chiéu xa vi song. Thanh phan hoa hoc tinh ddu duge xdc dinh bing
phuong phdp GC-MS cho thay tinh ddu vé trdi c6 cdu phan chinh la limonen (92%) va tinh
ddu 1d chita chu yéu cdc cdu phan chinh la elemol (18%), [B-eudesmol (16%), epi-
biciclosesquiphelandren (16%,).

Tir khéa: Fortunella japonica Thumb., Tdc, chung cdt hoi nwde, chiéu xa vi song, ham
lwgng t6i wu, thanh phan héa hoc, chi s ly-héa, hoat tinh sinh hoc, limonen, elemol, p-
eudesmol, epi-biciclosesquiphelandren.

1. DAT VAN PE

Téc 1a mot loai cdy dé trong Trai tic ngoal viéc lam canh trong nhung ngay Tét co truyen
con duge dung thay chanh trong moét s6 moén 4n, thirc uéng va gia vi. L4 c6 huong vi dic
trung. Hoa tring, dep va c¢6 mui thom Tén khoa hoc l1a Fortunella japonica Thumb., ho
Rutaceae. Tén thudng goi: hanh, quat 15 Mot s6 tén nude ngoai khac nhur: calamondm
kumquat.... ®!  Cac nghién ctru vé tinh dau 14 va vo trai tic dugc thyc hién kha nhiéu trén the

1, 8-15] (4,16)
gigi nhtmg & tai Viét Nam thi con han ché. Tuy nhién, tat ca chi yéu quan tdm vé
mit thanh phén héa hoc cua tinh dau. Cac nghién ciru vé hoat tinh sinh hoc tinh dau vo trdi va
4 the dugc tim thiy rét it. '

2. THUC NGHIEM

2.1. Nguyén liéu

Vo trai va la cay téc, Fortunella japonica Thumb., dugc thu hai tai huyén Chau Thanh,
tinh Tién Giang.

2.2. Xac dinh bg phén chira tinh dau

Thyc hién su phai phiu hoc tuyén tinh dau dé xéc dinh bd phén chira tinh dau trén nguyén
liéu khao sat. Giai phau hoc duqc thuc hién tai B6 mon Thuc vét, Khoa Sinh hoc, Truong Pai
hoc Khoa hoc Tu nhién Thanh phé Hé Chi Minh.

2.3. Ly trich

Tinh diu duoc ly trich bing phuong phap chung cét hoi nude dun néng cb dién (DNCD)
ho#ic chiéu xa vi séng (CXVS) trong 10 vi séng gia dung cai tién Sanyo EM-D553N, 2450
MHz, 450 W, v&i bd Clevenger 2.000 ml (b tach tinh dau nhe). ") M3i 14n thi nghiém sir
dung 300 g nguyén liéu xay nho va 1.000 ml nuée. Tién hanh ly trich trong nhimg khoang thoi
gian nhét dinh. Sir dung dietil eter dé ly trich phan tinh dau lam khan nuéc bing Na,SO, khan
v c6 quay thu hoi dung moi. Cén va tinh hiéu sudt tinh dau thu duorc.
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2.4. Thanh phin héa hoc

Xac dinh bang phuong phép sic ky khi ghép khdi phd (GC-MS) trén may HP
5890GC/5972MS, c6t mao quan: RTX 5 (30,0 m x 250 um x 0,25 um), nhiét d6 mjector 250
°C, téc d6 dong: 3 ml/phiit. Chuong trinh nhiét: nhiét do dau 40 °C, tang 2 °C/phut, dén 80°C,
lru 4 phat, tang 4 °C/phut dén 180 °C, luu 6 phut, ting 15 °C/phut dén 280 °C va luu 2 phut.

2.5. Chi s6 vat Iy va héa hoc

Ti trong dugc xac dinh bing ti trong ké thuy tinh. Chi s6 khtic xa dugc x4c dinh trén khiic
xa ké WYA-S ABBE. Géc quay cuc duge ghi trén trién quang ké A. Kriiss Optronic. Cac chi
sb acid (IA), ester (IE), savon hoa (IS) dugc xac dinh theo tiéu chuén Phap. !

2.6. Hoat tinh khing khuin

Thuc hién tai Phong Vi sinh Thue phim, Khoa Xét nghiém, Vién Pasteur Tp Hb Chi Minh
theo phuong phap khuyech tén trén dia thach, do ducmg kinh vong vé trung tao ra boi dia gxay
(D = 6 mm) tam tinh dau véi cac ndng d6 thay dbi tir 10° (tinh dau nguyén chat), dén cac nong
do pha loang dan.

3. KET QUA VA BAN LUAN
3.1. Giai phiu hoc tuyén tinh diu
Tinh dau phan b trong vé trai va 14 tic dudi dang tuyén tiét, hinh ciu hodc hinh bu duc.
3.2. Ly trich tinh diu

3.2.1. Khao sdt ti I¢ nguyén liéu - nuwoc

Tién hanh khao sat ti 1€ v6i 100 g nguyén liéu (vo tréi hodc 14) xay nho, véi thé tich nude
tir 500 dén 1.100 ml, dun trong 1 gir bang phuong phap chung cét hoi nudc dun néng cb dién.
Két qua dugc ghi nhén trong Hinh 1.
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Hinh 1. Hiéu suét tinh diu vo trai va 14 tic theo thé tich nuéc chung cét

Tir Hinh 1 cho thdy véi 100 g vo tréi hodc 14 tic cin ¢6 1.000 ml nuéc dé c6 thé thu duoc
hiéu suét cao nhét.

3.2.2. Khdo sdt thoi gian chung cét theo cdc phwong phdp

3.2.2.1. V6 trdi

3.2.2.1.1. Chung cét béi sw PNCP: Tién hanh chung cét tir 3 dén 9 gid, két qua duoc ghi
nhén trong Hinh 2.
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Hinh 2. Hiéu suét tinh diu vé tréi tic theo thoi gian chung c4t boi sur dun DNCD

Theo Hinh 2, hidu suét tinh diu dat gi4 tri cao nhit (1,50%) sau 7 gid chung cét.

3.2.2.1.2. Chung cét dwéi sy CXVS

Tién hanh chung cét tir 20 phut dén 60 phut, két qué duoc biéu dién theo Hinh 3. Két qua
tir Hinh 3 cho thay, hiéu suét tinh dau vo trai dat cao nhét 0,88% sau 40 phut.

Nhu véy sur chung cét hoi nude dudi sy CXVS trong trudng hop tinh dau nay khong thich
hop (0,88% so véi 1 ,50%). Cé 1€ 1a do thanh phan héa hoc cua tinh déu chira rat nhiéu hop
chat khong phén cuc, do d6 khéng chiu anh hudng cia vi séng.

Bén canh viéc thuc hién chung cét tinh dau dudi sy CXVS-CN (c6 nudc), chiing tdi cling
thyc hién viéc khao sat du6i sy CXVS khéng cho thém nuéc vao nguyén ligu (CXVS-KN).
Tuy nhién, truong hgp CXVS-KN, hiéu sut dat cao nhét chi 1a 0,39%, 'sau 20 phut. Diéu nay
chimg t6 luong nudéc tw nhién cé san trong nguyén liéu khong du 16 cudn hét tinh dau. Do do,
tinh dau ly trich tir phuong phap CXVS-KN khdng phan anh tu nhién nén khoéng duoc sir dung
lam mAu vat cho céc khao sat tiép theo.
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Hinh 3. Hiéu sufit tinh dAu vo tréi thc theo thi gian chung cét bdi sy CXVS c6 nuée (CXVS-CN)

3.2.22 Ld
3.2.2.2.1. Chueng ciit béi su DNCD: Tién hanh chung cét tir 2 gid dén 6 giv, két qua duge

ghi nhdn trong Hinh 4.
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Hinh 4. Higu suat tinh dau 14 téc theo thoi gian chung cét béi sy DNCD

Hiéu suét tinh dAu dat gi tri cao nht (0,56%) sau 5 gitr chung cit.
3.2.2.2.2. Chung cét dwdi sw CXVS: Tién hanh chung cét tir 20 phat dén 60 phut, két qua
dugc ghi nhén trong Hinh 5.
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Hinh 5. Hiéu suét tinh dAu 14 téc theo thoi gian chung cAt bdi sy CXVS-CN

Thyc nghiém cho thdy phuong phap chung cét hoi nude dusi su CXVS-CN dua dén két
qua c6 nhi€u uu diém: rat ngén thdi gian ly trich (cao nhét 0,43% sau 60 pht), tiét kiém ning
lugng. Tuy nhién, higu suét tinh dau thu dugc (0,43%) thip hon tir sy DNCD (0,56%).

Thyc hién sy chung cét tinh ddu boi phuong phip CXVS-KN, hiéu suét dat dugc cao nhat
la 0,38% sau 20 phut, tl}éip hon phuong phip CXVS-CN (0,43%) Tir day, c6 thé noi rang
luong nude tir nhién c6 sin trong nguyén liéu khong du 16i cudn hét tinh diu. Do d6, ching t6i
khong tiép tuc nghién ciru trén loai san phidm nay.

3.3. Chi s6 vét Iy va héa hoc

Céc chi s6 vat 1y, héa hoc ctia tinh diu vo va 14 tic duoc thue hién trén cdc mAu tinh diu
dugc ly trich theo PNCP va CXVS-CN.

Trang 44



TAP CHi PHAT TRIEN KH&CN, TAP 12, 80 10 - 2008

Bing 1. Chi s vat ly va hoéa hoc

Ngwen | Phuongphip | s ny al IA IS IE
, PNCD 08373 | 1,4686 | -89.166 | 3.23 7,33 4,10

ve CXVS-CN | 08375 | 14687 | -89.119 | 22 10,60 7,78
DNCD 09140 | 14935 | -7,89% | 490 9,10 4,20
L CXVS-CN | 09170 | 14942 | -1062 | 278 21,00 1822

Qua két qua Bang 1, cho thdy cac chi s6 hoa 1y cua tinh dau vo trai tic thu duoc tir hai
phuong phap DNCP va CXVS-CN khéng khac nhau nhiéu lam. Trong khi d6 d6i véi tinh dau
14 tic c6 su khac biét rd rét gitra hai mau tinh dau.

3.4. Thanh phén héa hoc

Thanh phin héa hoc ciia tinh ddu vo va 14 thc thu duoc theo hai phuong phap DNCD va
CXVS-CN dugc xac dinh bang phuwong phap GC-MS.

Bing 2. Mot sé cAu phan chinh cita tinh dau vo va I4 tic

Stt % GC-MS
*) C#hu phin Vb La
PDNCP | CXVS-CN PNCP CXVS-CN
4 | p-Pinen 0,47 0,74 7,98 3,78
8 | Limonen 92,62 90,17 1,45 0,71
40 | Epi-biciclosesquiphelandren - - 16,64 15,16
46 | Elemol 0,12 0,10 17,72 18,54
51 | Guaien - - 6,57 9,07
52 | p-Eudesmol 0,24 0,33 16,65 20,27
Tong cong 99,76 99,69 99,96 99,86
Hop chit hidrocarbon 97,49 97,00 53,93 48,21
Hop chit oxigen 2,27 2,69 46,03 51,65
* theo thir tr két qua phan tich

Tir két qua thanh phin héa hoc ghi trong Bang 2, ¢4 thé Iy giai dugc tai sao hiéu suat
chung cét hoi nude tinh ddu vo trai tic dudi sy CXVS thép hon sy DNCD. D6 1a vi tonh dau
ndy c6 thanh phin hop chit hidrocarbon rit cao (97%). Ma hidrocarbon la nhitng hop chit
kém phén cyc do d6 it chiu anh hudng cua vi song.

Thanh phin héa hoc cia hai logi tinh dau 14 téc phan anh hai kiéu kich hoat chung cét hoi
nudc (E?NCB/CXVS) rat 1o rémg. Tinh dau thu duoc dudi su chiéu xa vi song cé ‘Ehénh phﬁn
hop chét oxigen cao hon hop chét hidrocarbon (52% / 48%) va tinh dau thu dugc bang su dun
nong cb dién thi c6 két qua nguoc lai (46% / 54%). Viée ndy cling anh hudng dén cac chi s6
vt Iy va héa hoe (Bang 1). Tuy nhién ti 18 thanh phan bach phan ca hop chat hidrocarbon va
hop chét oxigen gin nhu tuong duong nhau. Chinh vi vay, hiéu suét tinh dau thu dugc tir sy
PNCP va CXVS khéng cach biét nhau nhiéu nhu trong trudng hop vo trai.
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3.5. Thir nghi¢m hoat tinh khang vi sinh vat
Biing 3. Két qua thir nghiém hoat tinh khang vi sinh v4t ciia tinh diu vo trai va 14 thc

Dudng kinh vong vé khuén (mm)
. Néng dd tinh diu
Vi sinh vit Tinh 0 -1 ' 2
sl 3 diu 10 10 10
CXVS- CXVS-
DNCP | CXVS-CN DNCD CN DNCH CN

Vo 18.5 15 6 6 6 6
Bacilus subtilis

La 20 25 10.5 12.5 9 9
Escherichia coli Vo 9 6 6 6 6 6
ATCC 25922 La 6 125 8 6 6
Staphylococus aureus Vo 12 11 6 6 6 6
ATCC 25923 La 19 13 12 8 8.5 7
Pseudomonas aeruginosa Vo 6 6 6 6 6 6
ATCC 27853 L4 11.5 7 10 6 6 6

Vo 12 17 8.5 9 6 6
Candida albicans

L4 11.5 14 10.5 13.5 9 10

Hoat tinh khéng vi khuan va vi nim cua tinh déu 14 téc twong déi manh hon tinh diu vé tic
trén cdc ching khao sat.

4. KET LUAN
- Ly trich tinh dau b?mg phuong phap chung cit hoi nudc dudi s CXVS dua dén két qua

¢6 nhiéu wu diém nhu: rat ngan thoi gian ly trich, tiét kiém ning lugng. Tuy nhién, trong
truomg hop ly trich tinh dau vo tréi tic va 14 the, sy CXVS duge xem nhu khong thich hop vi
cho hiéu suét tinh dau thap hon sy DNCP.

- Thanh phén héa hoc tinh dau vé tic 14 d-limonen va thanh phan héa hoc tinh dau 14 téc la
elemol, S-eudesmol, epi-biciclosesquiphelandren.

- Céc chi sb vit ly va héa hoc thay ddi theo s kich hoat phuong phép chung cét hoi nuée.

- Hoat tinh khang vi sinh vat cling c6 sy khac biét gira hai sy kich hoat va tuy thuéc
nguyén liéu la 14 hay vo trai tic. '

STUDY OF PEEL AND LEAF CALAMONDIN OIL, Fotunella Japonica Thumb.

Trinh Hoang Hieu, Nguyen Thi Thao Tran, Le Ngoc Thach
University of Science, VNU-HCM

ABSTRACT: The essential oils of peel and leaf of Fortunella japonica Thumb. were
isolated by using classical heating and microwave irradiation hydrodistillation. The oil yields
of the different parts were also studied. The physical and chemical indices of the oils were
identified. The chemical composition was examined by GC/MS analysis. The main components
of peel oils and the leaf oils are limonene (92, 62%) and elemol (17,72%), B-eudesmol
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(16,65%), epi-bicyclosesquiphellandrene (16, 64%) respectively. The antimicrobial property of
these oils was determined.

Key words: Limonene, elemol, f-eudesmol, epi-bicyclosesquiphellandrene, peel and leaf
calamondin oil, Fortunella japonica Thumb..
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