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Abstract 

The Hoai Due Buddha's fruit oil is obtained by alluring steam distillation and dried with Na2S04. By using the GC-
MS method, 40 chemical components were identified in the Hoai Due Buddha's fruit oil, from which hydrocarbons 
accounted for 38.29 % (monoterpene: 29.27 %, sesquiterpene' 8.32 %) and oxygenated components accounted for 
60.04% (aldehyde: 21.01 %, alcohol: 21.34 %, ester: 12.55 %, oxide: 2.80 %, acid: 2.34 %). That has been identified 
the density in 20 °C is 0.835, acid index is 0.655 (mg KOH/g) and esters index is 0.726 (mg KOH/g). The DPPH 
methods having antioxidant activity have identified oil 41.16*0.23 % with the Hoai Due Buddha's fruit oil. Besides 
using agar diffusion method identifying antimicrobial activity of three oils on microorganisms Staphylococcus aureus, 
Escherichia coli. Salmonella typhi and Bacillus cereus. 
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1.M6DAU 

Qua phat thu cd ten khoa hgc la Citrus medica 
h.var. sarcodactylis Sw, cd miii thom dac trung va 
CO tinh dn hda. Qua phgt thu dimg lam thuoc dieu 
hoa khi, bdi bd da day, cd cdng hieu giam dau, lam 
de tieu, tan ddm, giam ho, dieu tri ndn va gia rugu... 
Ngoai ra, hoa phat thii cung la vi thuoc Ddng y rat 
tot, tinh im, vi hai ding, cd tac dyng dieu tri ndn va 
giam ho [1]. Ben canh vi?c sir dung trong y hpc thi 
hien nay trong dan gian ngudi ta cdn sir dyng phat 
thii de ngam rugu, sur dung de nau nude gpi dau ya 
sii- dung qua phgt thii di thd ciing trong dip le tet. 
Tinh diu qua phat thu cd miii thom dl chju va hai 
hda [1]. Tuy nhien hien nay d nude ta cd rat it cdng 
trinh nghien ciiu vi thanh phan hda hpc va hogt tinh 
sinh hgc ciia tinh diu nay. Do do bai bao "Nghien 
cuu thdnh phdn hda hgc, chi sd hda ly vd hogt tinh 
sinh hgc cita tinh ddu qud phgt thik Viet Nam " gdp 
phan cung cip them cac thdng tin vi tinh dau qua 
phgt thii, lam eg sd cho vi^c iing dung tinh dau vao 
ITnh vuc thuc pham, my pham va dupe pham. 

2. THU'C NGHIEM 

2.1. Doi tugng nghien ciiii 

Qua phat thii dugc thu mua tai huyen Hoai Diic -

Ha Ndi, sau dd thu hdi tinh dau bang phuang phap 
chimg cat Idi cudn hai nude va dugc lam khan bing 
Na2S04. 

2.2. Phuang phap nghien ciru 

2.2.1. Phirang phdp thu hdi tinh ddu 

Qua phgt thu sau khi thu hoach, rua sgch, cit 
thai, xay nhd, dua vao binh cau va chung cat vdi ty 
le nudc/nguyen lieu la 3/1 (ml/g), thdi gian chung 
cit la 180 phut, bing bd chung cit tinh dau 
Clevenger (d< I). Sau khi thu dugc tinh dau thd, tinh 
diu nay dugc lam khan bing Na2S04 va thu dugc 
tinh diu tinh khiet. 

Hieu suit thu hdi tinh dau dugc tinh theo cdng 
thiic: 

LirtTTig tinh tidu thu Sum 

Hdm lumiQ tinh dau trong nguyen lisv 
-100^ 

2.2.2. Phucmg phdp xdc dinh thdnh phdn hda hgc 
cua tinh ddu 

Cac thanh phin hda hpc ciia tinh diu dugc xac 
dinh theo phuang phap GS-MS tren may GC-MS 
Model: Autoystem GC-XL/Turbo Mass Gold tai 
Khoa Hda hpc - Trudng Dai hpc Su pham Ha Ngi, 
vdi chuong trinh thyc hi^n nhu sau; Nhiet dp cgt 80-
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150 °C, tdc dp tang nhiet 3 "C/phiit, giu d 5 phiit va 
150-220 °C tdc dp tang nhiet 8 "C/phiit, gift d 5 phut. 
Diiu kien MS: ion hda miu d tbi ion hda 70 ev, 
nhiet dp duy tri 250 "C, khi mang la heli tdc dp 0,5 
ml/phut, tdc do chia ddng 1:50 [2,3]. 

Nguyin Vdn Lgi vd cdng sir 

Vdi XB: chi sd este, V: lugng dung dich axit sunfuric 
0,5 N da dung de chuin dg mau trang (ml), V,; 
lugng dung dich axit sunfuric 0,5 N da dung de 
chuan dp mlu thu (ml), m: khdi lucmg mau (g), 
28,05: lugng dung dich kali hydroxit 0,5 N. 

2.2.3. Phirang phdp xdc djnh chi so hda ly cua tinh 2.2.3. Phuang phdp xdc djnh hogt ti'nh sinh hgc cua 
ddu tmh ddu 

a. Xac dinh dp trong, mau sac va miii vi ciia tinh dau 
theo TCVN 8460:2010 

Sii dung ong nghiem thiiy tinh trong sudt cd 
dudng kinh 20-25 mm, dung tich 30 ml, can ky 
thuat, ong hut, giay thim va dudng kinh tring [4]. 

b. Xac dinh ty trgng ciia tinh dau theo TCVN 
8444:2010 

Ty trgng ciia tinh dau la ty sd giua khdi Iugng 
ciia mgt thi tich xac dinh ciia tinh dau d 20°C vdi 
khdi lugng ciia cimg mdt thi tich nude cat ciing d 
20°C. Ty trpng ciia tinh dau qua phat tbii dugc xac 
djnh theo tieu chuin TCVN 8444:2010 [4]. 

c. Xac dinh gdc quay eye theo TCVN 8446:2010 

Kha nang phan cue ciia mdi logi tinh diu khac 
nhau va tiiy thugc vao thanh phan hda hpc cua tinh 
diu, dp dai sdng ciia anh sang chiiu qua, nhiet do 
llic do va dugc bieu thi bang nang suat quay cue, ky 
hieu la a. Dung cu va thiet bj gdmi Phan cue ke vdi 
dg chinh xac ±0,030 va dupe bieu chinh de cho gia 
trj 00 va 1100 vdi nude cat. Ngudn sang den natri 
hogc thiit bi cho anh sang cd budc sdng 589,3±0,3 
nm. Ong do hinh tru dai 100±0,5 mm [4], 

d. Xac djnh chi sd khue xg theo TCVN 8445:2010 

Chi sd khue xa dugc xac dinh d 20 "C, theo 
phugng phap do gdc tdi hgn bang khiic xa ki kiiu 
Abbe cd den natri [4]. 

e. Xac dinh chi so axit theo TCVN 8450:2010 

Chi sd axit dugc xac djnh theo cdng thiic sau: 
Chi so axit [4]. 

V _5,6\.V 

Vdi XA: chi so axit. V: thd tich kali hydroxit 0,IN da 
dung de chuan dg (ml), m: khdi lugng miu thii (g). 
5,61: lugng kali hydroxit cd trong etanol (mg). 

f. Xac djnh chi so este theo TCVN 8451:2010 

Chi sd este dugc tinh theo cdng thiic sau: 
Chi sd este [4]. 

y _2S,05x(V~V,) 

a. Phuang phap xac djnh kha nang quet gdc ty do 
DPPH 

Xac dinh kha nang quet gdc ty do DPPH, dya 
tren nguyen tac I,l-diphenyI-2-picrylhydrazyl 
(DPPH) cd kha nang tao ra gdc ty do ben trong dung 
dich ethanol bao hda, dugc tinh bing cdng thu'c % 
DPPH - [(Ao - (A-Ab))/Ao] >= 100 %, trong dd AJa 
mau kiem chirng, A la mau thi nghi?m, At la mau 
trang. Mau thi nghi?m gdm cd 0,1 ml tinh dau qua 
phat thii, 2 ml etyl axetat, 1,9 ml metanol va I ml 
DPPH. Hdn hgp sau khi phdi trgn dugc lac nh? va 
de yen trong bdng tdi d nhi?t dd phdng 30 phut, do 
dp hipthii dbudc sdng 517 nm [2, 5-7]. 

b. Phuong phap xac dinh kha nang khang khuin 

Kha nang khang khuin dupe xac dinh bing 
phuang phap khuech tan thach, dya vao hi?u sd D- d 
(cm), vdi D: dudng kinh vdng khang khuin (cm), d: 
dudng kinh Id khoan (cm) [8, 9]. 

3. KET QUA VA T H A O LUAN 

3.1. Hifu suat thu hoi tinh dan qua phat thij 

Sau khi chung cat vdi ty le nudc/nguyen lieu la 
3/1 (ml/g), thdi gian la 180 phiit va dugc lam khan 
bang Na2S04, chung tdi thu dugc tinh diu qua phat 
thii vdi hieu suit thu hdi chiem 82,27 %. 

3.2. Thanh phan hoa hoc tinh dau qua phat thii 

Bing phucmg phap GC-MS da xac dinh dugc 40 
thanh phan hda hpc trong tinh diu qua phat thu. 
Ket qua dugc trinh bay d bang 1. 

Bing phugng phap GC-MS da xac djnh dugc 40 
thanh phan hda hpc cua tinh dau qua phat thii, trong 
do cd 14 thanh phan thupc nhdm hidrocarbon khdng 
chiia oxi, chiim 38,29 %, nhu /-limonene: 5,57 %, 
sabinene: 4,52 %, myrcene: 4,05 %, a-phellandrene: 
3,04 %, ;7-cymene; 2,54 %, ^-cadinene: 2,41 % la 
nhirng thanh phin chiem ty 1? ldn. Trong 14 thanh 
phin thugc nhdm hidrocarbon khdng chiia oxi, thi 
nhdm monoterpene: 29,97 % va nhdm sesquiterpene: 
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Bdm 1 • Thanh phin hoa hoc cua tinh diu qua phat thu 

T 

TT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

Ten thanh phin hoa hpc 

a-pinene 
myrcene 
octanal 
citronellal 
a-terpinene 
cw-linalool oxide 
frora-linalool oxide 
/-limonene 
linal oo] 
octanol 
linalyl acetate 
nonanal 
octyl acetate 
thujene 
geranyl acetate 
a-citronellol 
a-terpineol 
neryl acetate 
^-citronellol 
y-terpinene 
p-cymene 
terpinolene 
nonanoic acid 
decanal 
dodecanal 
perilla alcohol 
/rOTW-nerolidol 
sabinene 
geranial 
a-phellandrene 
a-famesene 
famesol 
(5-cadinene 
cumin aldehyde 
tridecanal 
cw-geraniol 
frara-geraniol 
a-humulene 
^-bisabolene 
perillyl acetate 
monoterpene 
sesquiterpene 
andehit 
ancol 
este 
oxi 
axit 
Tong hidrocacbon co oxi 

mg hidrocacbon khong co oxi 
1 long cong 

ie(%):Tlr ih theo dien tich pic sac ky. 

Thcri gian luu (phut) 

3,418 
4,276 
5,625 
6,432 
7,168 
8,128 
9,003 
11,395 
11,811 
12,726 
13,433 
14,278 
15,189 
16,172 
19,272 
20,072 
20,942 
21,197 
21,693 
22,632 
23,034 
23,295 
24,189 
25,083 
25,608 
26,007 
26,528 
27,422 
27,818 
28,258 
29,713 
30,726 
31,452 
33,566 
34,871 
35,812 
37,327 
41,079 
42,878 
42,933 

Tyl?(%) 

2,18 
4,05 
1,04 
3,02 
1,66 
0,97 
1,83 
5,57 
1,32 
1,95 
2,46 
1,79 
2,28 
2,07 
1,51 
2,04 
0,93 
3,09 
1,98 
0,81 
2,54 
1,12 
2,34 
1,93 
4,56 
3,32 
3,38 
4,52 
4,29 
3,04 
3,12 
2,26 
2,41 
2,06 
2,32 
2,09 
2,07 
3,03 
2,17 
3,21 

29,97 
8,32 
21,01 
21,34 
12,55 
2,80 
2.34 
60,04 
38,29 
98,33 
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8,32 %. Kit qua nghien ciru trong bang 1 cho thay 
cd 26 thanh phin thupc nhdm hidrocarbon cd chu'a 
oxi chiem 60,04 %, trong do cd mdt sd thanh phan 
chiim ty le ldn nhu: dodecanal: 4,56 %, geranial: 
4,29 %, trans-neroMoh 3,38 %, perilla alcohol: 
3,32 %, neryl acetate: 3,09 %, citronellal: 3,02 %, 
linalyl acetate: 2,46 %... Trong 60,04 % cac thanh 
phin hydrocarbon cd chiia oxi trong tinh dau qua 
phat thii, thi nhdm andehit: 21,01 %, nhdm ancol: 
21,34 %, nhdm este: 12,55 %, nhdm oxi: 2,80 %, 
nhdm axit; 2,34 %. 

3.3. Chi so hda ly cua tinh dan qua phat thu 

Sir dung bg Tieu chuan Qudc gia ve tinh dau-
phuang phap thii, cdng bd nam 2010. Chiing tdi da 
xac dinh dugc cac chi sd hda ly cua tinh dau qua 
phgt thii. Kit qua trinh bay d bang 2 nhu sau: 

Bdng 2: Chi sd hda ly cua tinh dau qua phat thu 

Hinh 7: sic ky dd tinh diu vd qua phat thu 

chi sd nay nhd han 1,47 diiu dd cho thiy trong tinh 
diu cd chiia nhieu thanh phin cd chiia lien kit ddi. 
3.4. Mot so hoat tinh sinh hoc cua tinh dau qua 
phat thiJ 

3.4.L Khd ndng quel gdc tu do DPPH ciia tinh ddu 
qud phgt thii 

Kha nang qu^t gdc tu do DPPH ciia tinh diu 
qua ph&t thii dugc thyc hien tai phdng thi nghiem 
Bg mdn Quan ly chat lugng, Bd mdn Vi sinh- Hoa 
sinh- Sinh hpc phan tir- Vien Cdng nghe Sinh hgc 
va Cdng ngh? Thyc phim - Trudng Dgi hpc Bach 
khoa Ha Ndi. Kit qua dugc trinh bay trong bang 3. 

Bdng 3: Kha nang quet gdc tu do DPPH cua 
tinh dau qua phat thii 

TT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Chi s6 hoa ly 

DO trong cua tinh diu 

Mau sac ciia tinh dau 

Miii ciia tinh dau 

Vi cua tinh dau 

Ty trgng 6 20°C 

Goc quay circ â ô 

Chi s6 khiic xa n̂ ''D 

Chi s6 axit (mg KOH/g) 

Chi s6 este (mg KOH/g) 

Ket qua 

Trong suot 

Khong mau 

Thom 

Hai dang 

0,835 

85°35' 

1,463 

0,655 

0,726 

Ket qua nghien ciiu trong bang 2 cho thiy ty 
trpng cua tinh diu la 0,835, didu do chiing td loai 
tinh dau nay nhe han nude va thudng ndi tren mat 
nude. Tinh dau qua phat thii thudng trong sudt va 
khdng mau, cd miii tham de chiu, cd vi hai ding. Da 
xac djnh dupe chi sd khiic xa ciia tinh diu la 1,463, 

T 
T 

1 

4 

Mau thi nghiem 

Tinh dau qua phat 
thii 

Vitamin C 

ThS 
tich 
(ml) 

0,1 

0,1 

% quet goc 
DPPH 

41,16±0,23 

39,08±0,41 

Kit qua nghiSn cihi trong bang 3, cho thiy tinh 
dau qui phat thu cd kha nang quet gdc ty do cao 
ban vitamin C, 

3.4.2. Hogt tinh khdng khudn cua tinh ddu qud phgt 
Ihu 

Xac dinh kha nang khang khuan ciia tinh dau 
qua phat thu, tren cac chiing vi sinh vat kiim chirng 
nhu sau: Staphylococcus aureus, Escherichia coli. 
Salmonella typhi. Bacillus cereus. Kha nang khang 
khuan cua tinh dau thyc hien d ndng dp pha loang 
lO' CFU/ml, kit qua dugc the hien d bang 4. 

Kit qua nghien cuu trong bang 4 budc diu cho 
thiy tinh diu qua phgt thu cd kha nang khang khuin 
tren cac chiing vi sinh vat kiim chting. So sanh 4 



TCHH, T. 53(1), 2015 

chiing vi sinh vgt k i im chung tbi nang khang Idn 

nhat la Salmonella typhy, sau do la Bacillus cereus 

vd Escherichia coli. 

Bdng 4: Hogt tinh khang k h u i n cua tinh d i u 
qua phgt thu 

TT 

1 

2 

3 

4 

Chiing vi sinh vat 
kiem chiing 

Staphylococcus 
aureus 

Escherichia coli 

Salmonella typhy 

Bacillus cereus 

Duong kinh vong 
khang khuan D-d 

(cm) 

Vitamin 
C 

1,8 

2,1 

1,9 

2,6 

Tinh diu 
qua phat 

thu 

2,6 

2,8 

3,1 

2,9 

4. KET LUAN 

Tli cac ket qua nghien ciiu tren, chiing tdi dua ra 
mpt so ket lugn: Da xac dinh d u g c dieu kien chung 
cat tinh dau qu4 phgt thii vdi ty le nudc/nguyen lieu: 
3/1 (ml/g), thai gian 180 phiit va hi^u su i t thu hdi 
tinh diu: 82,27 %. Ddng thdi xac dinh dupe 40 
thanh ph in hda hgc trong tinh d i u qua phgt thii, 
trong do cd 14 th^nh phan hidrocarbon khdng chiia 
oxi, chiem 38,29 % va 26 thanh p h i n hidrocarbon cd 
chiia oxi, chiem 60,04 %. D a xdc djnh dupe cac chi 
so hda ly ciia tinh dau qua pb^t thii (ty t rgn^ d 20 °C: 
0,835; gdc quay cue a^V: 85° 3 5 ' ; chi sd khiic xa 
n \ . 1,463; chi sd axit: 0,655 mg KOH/g ; chi sd 
este: 0,726 mg KOH/g . Ben cgnh dd cung da xac 
dinh mgt sd hogt tinh sinh hgc ciia tinh d i u qua phat 
thii (kha nang quet gdc tu do D P P H : 41,16±0,23 % 
va kha nang khang k h u i n tren 4 chung vi sinh vat: 

Nghien ciru thdnh phdn hda hgc... 

Staphylococcus aureus, Escherichia coU, Bacillus 
cereus va Salmonella typhi). 
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