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TOM TAT 

Trong nghien cdu nay da sir dung ethanol 96 % de hda tan tinh dau vd qua co miii vdi ti le 
"ethanol 96 % : tinh dau = 2:1", sau do diing ethanol 70 % dl tao phan Idp vdi ti 1? "ethanol 
70 %: tinh dau = 1 : 1". Sau khi lam giau cac thanh phin co chira oxy, bing phuang phap GC-
MS xac dinh dugc 28 thanh phan frong tinh dSu vd qua budi Doan Himg chilm 97,04 %. Trong 
tinh dau vd qua cam sanh Ham Yen xac dinh dugc 22 thanh phSn chilm 96,89 % va 25 thanh 
phan frong tinh dau vd qua chanh giSy Ham Yen chilm 96,47 %. Tao huang lieu vdi chSt co 
dinh huang la ^-cyclodextrin va maltodextrin. Quy trinh tao huang lieu nhu sau: d6ng hoa vdi 
van toe v = 1500 vdng/phiit, thdi gian 15 phut; tao phdc d nhift do 40 "C, thdi gian 12 gic^ s4y 
kho d nhiet dg 60 °C, thdi gian 18 gid; nghiin nho va bao gdi. B5ng phuang phap GC- MS xac 
dinh dugc 41 thanh phan frong huang lieu. 

Tir khoa: lam giau, thanh phSn chua oxy, tinh dSu vo qua co mui. 

LMOfDAU 

Cac thanh phan cua tinh dau gdm terpen va dan xuat chua oxy cua terpen nhu alcohol, 
aldehyde, ketone, ester, acid... Mac dii cd nhilu thanh p h ^ , nhung thudng chi co mgt vai thanh 
phan chinh tao mui tham dac frung cho tinh dSu. Nhung lai chiem mgt ti le rkt nho va chu ylu la 
cac thanh phan cd nhdm chdc aldehyde, ben canh dd cac thanh phSn cd nhom chue alcohol, 
ketone, ester va acid cung gop phSn tao miii thom nh? cho tinh dSu. Nhu vay cac thanh phSn 
chira oxy ciia terpen la nhihig thanh phSn tao miii tham cho tinh dau vd qua cd miii [1, 2]. Do do 
de san xuat huang liSu ung d\ing trong thuc pham can phai co nhimg giai phap lam giau cac 
thanh phan tao mui tham trong tinh dSu vo qua cd mui. Vi vSy chiing tdi tien hanh "Nghien dm 
ldm gidu cdc thdnh phdn chua oxy vd tao huang lieu tic tinh ddu yd qua co miii" 

2. DOI TlTOfNG VA PHlTOfNG PHAP NGHIEN CUtJ 

2.1. Doi tugng nghien ciru 
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Tinh dau vd qua budi Doan Himg (Citrus grandis Osbek), cam sanh Ham Yen (Citrus 
sinensis Osbeck) va chanh giiy Ham Yen (Citrus limonia Osbeck) dugc khai thac bang phuong 
phap ep lanh. 
2.2. Phuong phap nghien cuu 

2.2.1. Phuangphdp ldm gidu cdc thdnh phdn chua oxy 

Cac thanh phin chua oxy dugc lam giau bing each sir dung ethanol 96 % de hda tan hnh 
dau vo qua cd miii, sau d6 su dung ethanol 70 % dl tao su phan lap. Cac thanh phSn khdng co 
oxy khong bi hoa tan se n6i len bl mat va phan thanh hai Idp, chilt dl tiiu hoi thanh phSn chua 
oxy [2]. 

2.2.2. Phucmg phdp xdc dinh cdc thdnh phdn trong tinh ddu sau khi dd ldm gidu thdnh phdn 
chua oxy 

Cac thanh phSn frong tinh d k dugc xac dinh bSng phuang phap GC- MS vdi chuang frinh 
nhu sau: Nhiet dd cgt 80 - 150 °C, t6c dg tang nhiet 3 "C/phiit, giiJ d tdc dg nay vdi thdi gian 
5 phiit va 150 - 220 °C t6c do tang nhi?t 8 °C/phut, gia d toe do nay vdi thdi gian 5 phiit. Dilu 
ki$n MS: ion hoa mlu d thi ion hoa 70ev, nhiet do duy tri 250 °C, khi mang la heli tdc do 
0,5 ml/phut, ti le chia dong 1 : 50 [1, 3]. 

2.2.3. Phuangphdp to hap huang 

T6 hgp huang dugc thuc hien theo nguyen tSc Jan-Carl, d mdc 1(2', 2^, 2 )̂ [4]. Dua tren co 
sd tinh dSu vo qua budi Doan Himg, vo qua cam sanh Ham Yen va vd qua chanh giSy Ham Yen 
CO su tuang d6ng nhau vl cac thanh phin co chda oxy. 

2.2.4 Phuangphdp tgo hucmg lieu qud cd mui dgng bot 

De tao hugng li?u qua cd miii dang bgt, sir dung phuang phap cdng nghe vdi chSt c6 dinh 
huong la y?-cyclodextrin va maltodextnn. Qua trinh dugc thuc hien theo ba giai doan nhu sau: 
Giai doan 1 (nhQ hoa hozic phan tan deu to hgp huang dang ldng frong dung djch chat mang), 
giai doan 2 (tao phdc bao quanh to hgp huang) va giai do^n 3 (lam khd phuc bao) [5, 6]. 

2.2.5. Phuang phdp xdc dink cdc thdnh phdn huang ciia hucmg Ii4u 

Huang lieu dugc hoa tan vao nudc rdi dem chung cat ldi cudn theo hai nudc, sau dd xac 
dinh thanh phan huang cua huang lieu b5ng phuang phap GC-MS, vdi chuang trinh tuang tu 
nhu xac dinh cac thanh phan frong tinh diu sau khi da lam giau cac thanh phin chua oxy [1,3]. 

3. KET QUA VA THAO LUAN 

3.1. Nghien cuu lam giau cac thanh phin chua oxy trong tinh d iu vo qua cd mui 

3. L L Xdy dung quy trinh ldm gidu cdc thdnh phdn chira oxy trong tinh ddu vd qud co mui 

Tu cac kit qua nghien cihi thirc nghi?m, chung toi dua ra quy trinh thyc hi$n nhu sau: 
Hut 6 ml ethanol 96 % cho vao dng nghi?m, hiit 3 ml tinh dau vd qua cd miii cho vao ong 
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nghiem co chda ethanol 96 %, day niit kin mieng 6ng nghiem va lie nhe dl cac thanh phin cd 
oxy frong tinh dau hoa tan frong ethmiol 96 %. Sau do bo sung 3 ml ethanol 70 %, day nut kin 
mieng dng nghiem va lac nhe, r6i de yen khoang 4 gid d dilu kien nhiet dd trong phdng thi 
nghiem de phan lap. Cac thanh phan khdng co oxy khdng bi boa tan se ndi len be mat va phan 
thanh hai lap. De thu hdi chiet de thanh phin co oxy frong tinh diu vo qua cd mui, chung toi tien 
hanh chiet hdn hgp gom tinh diu va ethanol, ba lin. 

Hinh 1. So dl quy trinh Iam giau cac thanh phan co oxy frong tinh diu vo qua c6 miii. 

3.12. Xdc dinh cdc thdnh phdn trong tinh ddu vo qud co mui sau khi ldm gidu thdnh phdn cd oxy 

Bang phuang phap GC-MS, chiing toi da xac djnh dugc cac thanh phin cua tinh diu \ 
qua CO miii sau khi lam giau thanh phin co oxy. Ket qua dugc trinh bay d bang 1. 

Bdng I Thanh phan cua tinh dSu sau khi Iam giau cac thanh phin co oxy. 

TT 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Ten thanh p h ^ cua tinh dau 
myrcene 
octanal 
citronellal 
/-limonene 
c(5-linaIooI oxide 
lrans-lirt!i\oo\ oxide 
c/s-neroHdol 
Iinalool 
octanol 

Ti le {%) dien tich peak sac Iti cua tinh d^u 
Budi Doan Hiing 

1,24 
4,67 

5,97 
2,93 
3,98 
5,87 
0,92 

Cam sanh Ham Yen 
2,78 
0,35 
9,11 
4,29 

1,98 
0,87 
0,36 

Chanh giSy Ham Yen 

12.09 
11,71 
1,53 
2,89 
8,15 
4,64 
3.31 
11,17 



NauvSn Van Lai NauvSn Thi Minh Til. Hoang Binh Hda 

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 
41 

non anal 
octvl acetate 
terpinene-4-o] 
geranyl acetate 
a-citronellol 
ci-terpineo! 
neryl acetate 
^-citronellol 
ci5-carveol 
neroj 
/ranj-carveol 
nonanoic acid 
decanal 
dodecanal 
peril la alcohol 
(ran5-nerolidol 
a-copaene-11-ol 
geraniai 
cedrenol 
a-famesene 
famesol 
i5-cadinene 
cumin aldehyde 
tndecanal 
ClS-gSTZT\\0\ 

(ran5-geraniol 
nootkatone 
/?-bisabolene 
perillyl acetate 
decanol 
;ff-elemol 
Tong monoterpene hydrocarbon 
Tong sesquiterpene hydrocarbon 
Tong aldehyde 
long alcohol 
Tong ketone 
Tong ester 
Tong oxide 
Tong acid 
Tong cac thanh phan co chCra oxy 
Tong cac thanh phan khong chira 
oxy 
Tong CQng 

7.23 

8,26 
9,61 
9,07 
0,73 
0,86 
2,79 
1,07 
0,96 

0,94 

1,17 
1,06 
0,94 
0,97 

1,05 

0,93 

2,63 

5,03 
2,S6 
3,37 

6,76 

11.82 
46.28 
3.37 
26.68 
8.90 

97,04 

97.04 

0,59 

0,97 

4,78 
8,96 

6,03 

6,94 

9,5 i 
6,07 

1,57 
2,03 

2,21 
4,16 
6,44 
4,05 
3.02 
22.19 
58.72 

8.92 

89,82 
7,07 

96,89 

1,91 

0,81 
0,42 
1,48 
1,87 
0,83 

0,27 
3,34 
2,57 
0,81 
0,73 

0,67 

1,58 

0,55 
4,86 
28,64 
29.42 

21.15 
11.04 
0.81 
91,06 
5,43 

96.47 

Ghi chu: -: Khong xac djnh duoc, Ti le (%)• Tinh theo di6n tich peak sic ki. 

3.L2.1. Tinh ddu vo qud bu&i Doan Hiing sau khi ldm gidu thdnh phdn co oxy 

Tinh dau vd qua budi Doan Hiing sau khi lam giau thanh phan chua oxy cd mau vang nhat, 
mill tham. 

Da xac djnh dugc 28 thanh phin co oxy trong tinh diu vo qua budi Doan Hiing, chilm 
97,04 %. Trong do nhom alcohol cd 16 thanh phin nhu cw-nerolidol, Iinalool, trans-p-vcicnUosr 
2,8-dienol, terpinene-4-ol, a-cifronellol, cc-terpineol...Nh6m aldehyde co 6 thanh phan: octanal, 
cifronellal, decanal, dodecanal, geramal, cumin aldehyde. Nhdm ketone chi cd nootkatone. 
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Nhom ester gdm cd octyl acetate, geranyl acetate, neryl acetate va penllyl acetate. Nhom oxide 
cd cw-linalool oxide va fran.s-linalool oxide. 

Hinh 2. S5c ki dl tinh dau v6 qud budi Doan Hung sau khi lam giau thanh phan chua oxy. 

3.1.2.2. Tinh ddu vo qua cam sdnh Hdm Yen sau khi ldm gidu thdnhphdn co oxy 

Tinh diu vd qua cam sanh Ham Yen sau khi lam giau tiianh phin chua oxy cd mau vang 
nhat, frong suot va cd miii thom hap dan. 

Hinh 3. Sic ki do tinh dau vo qua cam sanh Ham Yen sau khi lam giau thanh phin co oxy. 

Da xac dinh dugc 22 thanh phin co frong tinh dau nay, frong dd cd 20 thanh phin cd oxy, 
chilm 89,82 % va 2 thanh phin khdng co oxy chiem 7,07 %. Trong cac thanh phin cd oxy thi 
nhom alcohol co 13 thanh phin nhu cw-nerolidol, Imalool, octanol, terpinene-4-ol, y9-cifroneIlol, 
a-terpineol... Nhom aldehyde cd 5 thanh phin: octanal, citronellal, nonanal, decanal, geranial. 
Nhom ester gdm cd neryl acetate va perillyl acetate. 

3.1.2.3. Tinh dduvo qud chanh giay Hdm Yen sau khildm gidu thdnh phdn cdoxy 

Tinh dau vd qua chanh giiy Ham Yen sau khi lam giau cac thanh phin cd oxy cd mau nhat, 
frong suot va cd mui thom. 

B ! 

-.^iijji.ti I. Ji]jii.i.liiii, ., . 
Hinh 4. Sic ki d6 tinh diu vo qua chanh giiy Ham Yen sau khi lam giau thanh phin cd oxy. 
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Bing phuang phap GC-MS da xac dinh dugc 25 thanh phin trong tinh dau vd qua chanh 
giiy Ham Yen, frong do cd 21 thanh phin c6 oxy chilm 91,06 % va 4 thanh phin khong co oxy 
cbilm 5,43 %. Trong 21 thanh phin co oxy thi nhom alcohol cd 10 thanh phan nhu ci.s-neroIidoI, 
Imalool, octanol, a-terpineol, ^-cifronellol, nerol, perilla alcohol... Nhdm aldehyde co 6 thanh 
phin nhu octanal, citronellal, decanal, dodecanal, geranial, tridecanal. Nhom ester cd geranyl 
acetate va neryl acetate. Nhom oxide co cw-linalool oxide va trans-hnalool oxide. 

3.2. Nghign cuu t6 hup huffng va tao huong lieu dang bgt 

3.2.1. Nghien ciru to hop huang 

Tinh diu vo qua cd miii sau khi lam giau cac thanh phin cd oxy va tao mui thom cho tinh 
diu. Chiing toi tiln hanh t6 hgp huong theo nguyen tac Jan-Carl [4] va tu cac ket qua nghien cuu 
thu nghiem, chiing toi dua ra cong thdc t l hgp huang trong bang 2. 

Bang 2 Cong thirc t6 hgp huong tinh dau vo qua co miii. 

Cong thiic 

to hop huong 

CT-1 
CT-2 
CT-3 
CT-4 
CT-5 
CT-6 
CT-7 
CT-8 
CT-9 

CT-10 

Tilth dau vo qua c6 miji (pi) 

Buoi Doan Hiitig 

1 
1 
2 
1 
1 
4 
1 
1 
8 
1 

Caro sanh Ham Yen 

1 
2 
1 
1 
4 
I 
I 
8 
1 
1 

Chatih giay Ham Yen 

1 
1 
1 
2 
1 
1 
4 
1 
1 
8 

Tong c6ng 

(pl) 

3 
4 
4 
4 
6 
6 
6 
10 
10 
10 

Sau khi phoi trgn tinh diu vo qua cd miii da dugc lam giau cac thanh phin co OJQ' de tao tl 
hgp huang, d|y niit kin va tiln hanh lie nhe va diu, dl trong tii lanh d nhiet do tir 5 - 7 "C, thdi 
gian 48 gid de cac thanh phan ciia tinh dau trgn deu vdi nhau. Sau dd danh gia cam quan vl miii 
theo phuang phap cho dilm thi hiiu, hdi d6ng g6m 30 ngudi cho mdi mgt lin thu [7]. Tit ca cac 
thanh vien frong hgi dong cho rang cong thuc CT-3 cd miii thom hip din, d i chiu, hai boa va co 
do ben miii cao han so vdi cac mlu khac. Vi vay chiing tdi chgn cong thuc CT-3 dl tao huong 
lieu. 

3.2.2. Quy trinh Igo huong lieu qud co mui 

Tu cac ket qua nghien cuu thd nghiem, chung tdi dua ra quy trinh tao huang lieu qua co 
miii nhu sau: Nudc va ethanol 96 % dugc pha che, sau dd dugc dun ndng din nhiet do 60 °C va 
do vao binh de hoa tan chit cd dinh huang (^-cyclodexfrin, maltodexfrin), diing dua thuy tinh 
khuiy diu d% hda tan hit chit co dinh huang. B6 sung nhan hudng vao h6n hgp chit c6 djnh 
huang da dugc hda tan, sau do d6ng hoa vdi van tdc v = 1500 vong/phiit, tiidi gian 15 phut. Dua 
vao tij im, dilu chinh d mdc nhiet dg 40 °C dl tao phuc trong thdi gian 12 gid va sau do dem 
say kho d nhiet do 60 °C vdi thdi gian 18 gid, nghiin nhd va bao gdi. 
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Hinh 5. Sa do quy trinh tao huong lieu tCr tinh diu vo qua c6 miii da lam giau thanh phin c6 oxy. 

3.2.3. Xdc dinh cdc thdnh phdn huang trong huong lieu qud co miii 

Sau khi cd huang lieu, chiing tdi tien hanh hda tan huang lieu vao trong nudc va chung cit 
loi cu6n theo hai nudc de thu cac thanh phin huang trong huang lieu nay va sir dung phuang 
phap GC-MS de phan tich cac thanh phin huang. Ket qua dugc trinh bay d bang 3. 

Bdng 3. Thanh phan cua hucmg lieu qua c6 miii. 

TT 

1 

2 

3 

4 

5 

6 

7 

TSnclu tuhiriyng 

myrcene 

c(5-linalool oxide 

octanal 

//•oni-linalool oxide 

/-limonene 

nonanal 

citronellal 

T i lH%) 

1,19 

1,53 

1,06 

0,93 

2,15 

3,23 

1,41 

TT 

27 

28 

29 

30 

31 

32 

33 

T§n ciu tir hirong 

peri Ha alcohol 

/ra«s-nerolidol 

famesol 

a-copaene-11-ol 

C(S-geraniol 

perillyl acetate 

cumin aldehyde 

Til5(%) 

1.76 

3.19 

2.02 

1.57 

1.93 

2.03 

3,19 
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8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

a5-nerolidol 

Iinalool 

//•an5-p-mentha-2,8-dien-1 -ol 

octyl acetate 

octanol 

neryl acetate 

terpinene-4-oI 

geranyl acetate 

a-citronellol 

a-terpineol 

^-citronellol 

a-famesene 

CIS-car veol 

decanal 

nerol 

dodecanal 

rrans-carveoi 

nonanoic acid 

geranial 

2,86 

6,34 

2,11 

2,49 

3,11 

4,09 

2.39 

1.47 

2,19 

2,06 

4,07 

2,67 

2,63 

2,46 

4,06 

3,12 

2,09 

3,17 

2,56 

34 

35 

36 

37 

38 

39 

40 

41 

5-cadinene 

/ra/i5-geraniol 

nootkatone 

^-bisabolene 

cedrenol 

decanol 

jff-elemol 

Tridecanal 

Tong monoterpene 

Tong sesquiterpene 

Tong aldehyde 

Tong alcohol 

Tong ketone 

Tong ester 

Tong oxide 

Tang acid 

Tong cdc thanh phan khong 
chiia oxy 

Tong cdc thanh phin co ch^a 
oxy 

Tong cpng 

0,78 

1,61 

2,18 

1,77 

2,92 

2,04 

1,69 

2,07 

4.12 

4.44 

19,10 

51.96 

2.18 

10,11 

2.46 

3.17 

8,56 

88,98 

97.54 

Ti IS (%): Tinh theo dien tich peak sic ki. 

ill.-±L.,UliiARlL]l. 
Hinh 6 Sac ki do c6c thanh ph^n ctia huong li€u. 

K^t qua nghien cilu trong bang 3 cho thSy huoTlg li$u qua co mui co 41 thanh phjn, trong 
do cac thanh phan co chiia oxy chi6m 88, 98 %. Dac bi?t la vin giii ducrc thanh phin t^o huong 
dac trung ciia tinh dau vo qua co raiii nhu: octanal: 1,06 %, citronellal: 1,41 % , nonanal: 3,23 %, 
decanal: 2,46 %, dodecanal: 3,12 %, geranial: 2,56 %, tridecanal: 2,07 % , nootkatone: 2,'l8 %, 
/ra/w-/j-mentha-2,8-dien-l-ol: 2,18 %. 
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4. KET LUAN 

Qua cac ket qua nghien cdu cho phep nit ra quy trinh lam giau cac thanh phin cd chua oxy 
frong tinh dau vd qua co miii nhu sau: Diing ethanol 96 % dl hda tan tinh diu vd qua cd mui vdi 
ti le ethanol 96 %: tmh diu = 2 : 1, sau do dimg ethanol 70 % dl tao phan Idp vdi ti le ethanol 
70 %: tinh diu = 1 : 1. 

Sau khi lam giau cac thanh phan cd chua oxy, bang phuang phap GC-MS da xac djnh dugc 
28 thanh phan frong tinh diu vo qua budi Doan Hiing, chiem 97,04 %. Trong tinh diu vo qua 
cam sanh Ham Yen cCing xac djnh dugc 22 thanh phan, trong dd co 20 thanh phin cd chda oxy 
chiem 89,82 % va 2 thanh phan khong chua oxy chiem 7,07 %. Ben canh do cung da xac dinh 
dugc 25 thanh phan frong tinh diu vo qua chanh giay Ham Yen, trong do co 21 thanh phan co 
chda oxy chilm 91,06 % va 4 thanh phin khong chua oxy chiem 5,43 %. Da xay dung dugc 
cdng thiic va quy trinh tao huang lieu tu tinh dau vd qua cd mui vdi chat cd djnh hucmg la y?-
cyclodextrin va maltodextrin. Cung bang phuang phap GC-MS da xac djnh dugc 41 thanh phan 
trong huang lieu qua co mui. 
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The oxygen-containing components are the aroma factors m citrus peel oils. However, 
their amounts in these oils are often small. Thus, for applications in food processing technology, 
we developed a method lo ennch the oxygen-contaming components in citrus peel oils as 
follows: Ethanol 96 % was used to dissolve citrus peel oils with a ratio of ethanol 96 % ; oil = 2 ; 
1, then ethanol 70 % was used to separate the solution with the ratio of ethanol 70 % : oil = 1 : 
1. After enrichment, the oxygen-containing components were analyzed by GC-MS. 28 oxygen-
contammg components in enriched Doan Hung pummelo peel oil were identified, representing 
97,04 %. We also identified 22 components in Ham Yen orange peel oil with 20 oxygen-
containing components accounted for 88,82 % and 2 hydrocarbons accounted for 7,07% of ttie 
total amount of the oil 25 components with 21 oxygen-containing components accounted for 
91,06 % and 4 nonoxygen- component accounted for 5,43 % in Ham Yen lime peel oil. After 
enrichments, these citrus peel oil were combined to make flavors using ^-cyclodextrin and 
maltodextrin as encapsulating agents. By GC-MS, 41 components were identified in this 
flavoring. This citrus peel oils flavoring is a smooth white powder, possesses special aroma, and 
is soluble m water and ethanol. 

Keywords: Enrichment, oxygen-containing components, citrus peel oils. 
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