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TOM TAT

Trong nghién ciru ndy da sir dung ethanol 96 % & hoa tan tinh du vé qua c6 mai véi ti 1é
“ethanol 96 % : tinh diu = 2:1”, sau 46 ding ethanol 70 % dé tao phén 16p véi ti 1& “ethanol
70 %: tinh ddu =1 : 1", Sau k}u lam gidu cac thah phin ¢ chia oxy, b!ng phuong phap GC-
MS xdc dinh dugc 28 thanh phan trong tinh dau vo qua buai Poan Hung chiém 97,04 %. Trong
tinh diu vo qua cam sianh Ham Yén xac dinh dugc 22 thianh phén chiém 96,89 % va 25 thanh
phan trong tinh dau vo qua chanh gidy Ham Yén chiém 96,47 %. Tao huong liéu véi chit cé
dinh huong 1a f-cyclodextrin va maltodextrin. Quy trinh tao hwong l|¢u nhu sau: déng héa vth
vén toc v = 1500 vonyphul thai gian 15 phit; tao phirc & nhiét d3 40 °C, thoi gian 12 gidy; say
khd & nhigt d6 60 °C, thoi gian 18 gid; nghién nbé va bao géi. Bing phuong phép GC- MS xéc
dinh dugc 41 thanh phan trong huong liéu.

Tir khéa: 13m giau, thanh phin chira oxy, tinh diu vé qua c6 mai.
1. MO AU

Cac thanh phin cia tinh diu gém terpen va din xudt chira oxy cia terpen nhu alcohol,
aldehyde ketone, ester, acid... Mic dii ¢6 nhidu thanh phin, nhlmg thudmg chi cé mjt vai thanh
phan chinh tao mui thom dac trung cho tinh diu. Nhung lai chiém mo( 1i 18 rdt nho va chi yéu la
céc thanh phan ¢6 nhém chic aldehyde, bén canh 46 cic thanh phan ¢6 nhém chac alcohol
ketone, ester va acid ciing gép phin tao miii thom nhe cho tinh déu. Nhu vy céc thanh phin
chira oxy ctia terpen 1 nhimg thinh phﬁn tao mui tham cho tinh dau vo qua c6 moi [1, 2]. Do dé
dé san xudt huong lidu (mg dung trong thuc phim cin phai ¢6 nhimg gidi php lim gidu cic
thanh phén tao mili thom trong tinh ddu vé qua ¢6 mai. Vi vdy ching 18i tién hinh “Nghién cuu
lam giau cdc thanh phén chira oxy va tao hwong liéu tir tinh ddu vé qud c6 mii™

2. DOI TUQGNG VA PHUONG PHAP NGHIEN CUU

2.1. éi twgng nghién ci
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Tinh du v6 qua budi Poan Hing (Citrus grandis Osbek), cam simh‘ Ham Yén (Citrus
sinensis Osbeck) va chanh gidy Ham Yén (Citrus limonia Osbeck) dugc khai thac bang phuong
phép ép lanh.

2.2. Phuong phép nghién ciu

2.2.1. Phuzong phip lam gicu cdc thanh phén chira oxy

Chc thanh phén chira oxy dugc lam giau bing cich sir dung ethanol 96 % dé héa tan tinh
dAu v6 qua ¢ mii, sau d6 sir dung ethanol 70 % d& tao su phan If'rp. Céc thénh phan kl:éng €
oxy khang bj hoa tan s& ndi 1én bé mat vé phan thanh hai 16p, chiet dé thu hdi thanh phan chira
oxy [2].

2.2.2. Phuong phdp xdc dinh cdc thanh phdn trong tinh ddu sau khi dé lam giau thanh phdn

chira oxy

Chc thanh phén trong tinh diu dugc x4c djnh bing phuong phip GC- MS véi chuong trinh
ahu sau: NIét dg cat 80 — 150 °C, tc db tang nhiét 3 °C/phit, gil & tdc d¢ ndy véi thai gian
5 phit va 150 — 220 °C téc do tang nhigt 8 °C/phut, gitr & toc dd ndy véi thai gian S phit. Diku
kién MS: ion héa mu & thé ion héa 70ev, nhiét o duy tri 250 °C, khi mang 14 heli tbe dp
0,5 mU/phit, ti 1& chia dong 1 : S0 [1, 3].

2.2.3. Phuong phdp 16 hop huong

T4 hop huong duge thyc hién theo nguyén tic Jan-Carl, & mire 1(2', 2%, 2°) [4]. Dy trén co
& tinh ddu vé qua budi Doan Hing, vo qua cam sanh Ham Yén va vo qua chanh giy Ham Yén
6 sy tuong ddng nhau vé céc thanh phin c6 chira oxy.
2.2.4 Phuong phap tao huomg liéu qua c6 mi dang bjt

Dé tao hugng lidu qua c6 mai dang bdt, sir dung phuong phap cong nghé véi chit cé dinh
huong 14 B-cyclodextrin v4 maltodextnn. Qué trinh duge thyc hién theo ba giai doan nhu sau:
Giai dogn 1 (nhii héa hojic phan tan déu t5 hgp huong dang long trong dung dich chit mang),
giai doan 2 (tao phirc bao quanh 15 hgp huong) va giai doan 3 (1am khd phirc bao) [5, 6).

2.2.5. Phuong phap xdc dinh cdc thanh phdn hwong cra huong liéu

Huong liéu duge hoa tan vio nudc rf)i dem chung cit 16i cudn theo hoi nuéc, sau d6 xic
dinh thanh phin huong cia huong li¢u bang phuong phip GC-MS, véi chuong trinh tuong tw
nhu xac dinh céc thanh phén trong tinh dAu sau khi da 1am giau céc thanh phén chira oxy [1, 3].

3. KET QUA VA THAO LUAN
3.1. Nghién ctru 1am gidu cic thanh phin chira oxy trong tinh du vé qui ¢é mui
3.1.1. Xéy dung quy trinh lam gidu cdc thanh phdn chira oxy trong tinh déu vé qua cd mui

Tir céc két qua nghién ciru thue nghi¢m, ching téi dua ra quy trinh thyc hign nhu sau:
Hit 6 ml ethanol 96 % cho vio dng nghiém, hit 3 ml tinh du vé qua c6 mui cho vao dng
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Nghién ctu lam giau cac thanh phén chira oxy va tao huon;

tr tinh ddu vé qud c6 mui

nghiém c6 chira ethanol 96 %, day nut kin miéng ng nghiém va lic nhe dé cac thanh phén ¢
oxy trong tinh diu hoa tan trong ethanol 96 %. Sau d6 b sung 3 m! ethanol 70 %, diy nit kin

miéng 5ng nghiém va lic nhe, rdi dé yén khoang 4 gio & diéu kién nhiét d6 trong phong thi
nghiém dé phén 16p. Cic thanh phz‘m khéng c6 oxy khéng bj hoa tan s& néi lén bé mt va phan
thanh hai 16p. Dé thu hdi chiét dé thanh phan cé oxy trong tinh dau vé qua c6 mi, chiing 161 tién

hanh chiét hdn hop gdm tinh du v4 ethanol, ba 14n.

Tinh ddu vo qua
ch mii (Imh

Dy nut kin, lic nhe
dé hoa tan tinh ddu,
théri gian 3 phit

{

Dé yén & nhiét do
phang, thdi gian 4 gid
dé phan 1o

'

Chiét 3 13n dé thu hé1
thanh phén ¢é oxy

Thanh phin
khong c6 oxy

1,8 ml tinh ddu sau
kh Iiry\ gidu thanh
phan ¢6 oxy

cthanol 96 %
(6 ml)

ethanol 70 %
G ml)

Hinh I. So db quy trinh 1im giku cic thanh phin c6é oxy trong tinh du vé qua ¢6 mii.

3.1.2. Xdc dinh cdc thanh phin trong tinh ddu v6 qua ¢ miii sav khi lam gicu thanh phén c6 oxy

Bing phuong phap GC-MS, chiing t6i da xéc dinh dugc c4c thanh phin ctia tinh déu vo
qua c6 mii sau khi l3m gidu thanh phan c6 oxy. Két qua duoc trinh bay & bang 1.

Bang . Thanh phan cira tinh ddu sau khi 1am gidu cic thanh phin cé oxy.

Ti 1¢ (%) dién tich peak sic ki cua tinh dau
‘ TT ‘ Tén thanh phin ciia tinh déu Budi Doan Hing | Cam sinh Ham Yén | Chanh gidy Ham Yén
yreene - 2,78 -
‘[ :;nclanal 1,24 0,35 12,09
citronellal 4,67 911 1n.n
4 I-limonene - 4,29 X]
5 cs-linalool oxide 5,97 - ,89
6 traps-linalool oxide 2,93 - ,15
7 | eis-nerolidol 3,98 1,98 4,64
8 hnalool 5,87 087 3,31
9 octanol 0,92 0,36 11,17
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10 | trans-p-mentha-2,8-dien-1-ol 7,23 - -
11| nonanal - 0,59 -
12 [ octyl acetate gz? 5 -97 -
13 | terpinene-4-ol )6 B -
14" | geranyl acetate 9,07 - 10,72
1S | a-citronellol 0,73 - E
16 | a-terpineol 0,86 7.96 0,81
17| neryl acetate 2,79 6,73 11,43
18 | f-citronellol 1,07 12,16 0,73
19 | eis-carveol 0,96 4,78 -
20 | nerol = 8,96 1,91
21| trans—carveol 0,94 = =
22 | nonanoic acid = = ,81
23 | decanal 1,17 6,03 ,42
24 | dodecanal 1,06 s .48
25 | penila alcohol 0,94 6,94 1,87
26__| trans-nerolidol 0,97 - 0,83
27 | a-copaene-11-ol - 9,51 -
28 | peramial 1,05 6,07 0,27
29 | cedrenol - = 334
30 | a-famesene - - 2,57
31 | farnesol 0,93 = 0,81
32 | é-cadinene - - 0,73
33 | cumin aldehyde 2,63 - -
34 | ndecanal - - 0,67
35| cis-geramiol 5,03 1,57 2
36 | trans-geraniol 2,86 2,03 -
37 | nootkatone 337 - B
38 | p-bisabolene - - 1,58
39 crillyl acetate 6,76 221 -
40 | decanol - 4,16 -
41 | p-elemol - 6,44 -
Tong monoterpene hydrocarbon - 4,05 0.53
Téng sesquiterpene hydrocarbon - 3,02 4,86
Tong aldehyde 11,82 22,19 28,64
Tong alcohol 46,28 58,72 29,42
Tong ketone 3.37 - _
Tong ester 26,68 8,92 2115
Téng oxide 8,90 - 11,04
Téng acid - = 0,81
Téng céc thanh phin cé chira ox 97,04 89,82 91,06
Tong céc thanh phan khéng chira - 7,07 543
oxy
Tong cong 97,04 96,89 96,47

Ghi chi: - Khéng x4c dinh duoc, Ti 1€ (%) Tinh theo dién tich peak séc ki.
3.1.2.1. Tinh ddu v6 qué buci Poan Hing sau khi lam gidu thanh phdn c6 oxy

Tinh d4u vé qua busi Doan Hing sau khi lam giau thanh phén chira oxy cé mau ving nhat,
mui thom.

D3 xdc dinh dugc 28 thanh phin ¢é oxy trong tinh diu vé qua budi Doan Hing, chiém
97,04 %. Trong 46 nhém alcohol c6 16 thanh phin nhu cis-nerolidol, linalool, trans-p-mentha-
2,8-dienol, terpinene-4-ol, aitronellol, a-terpineol...Nhém aldehyde c6 6 thanh phin: octanal,
citronellal, decanal, dodecanal, geramal, cumin aldehyde. Nhém ketone chi c6 nootkatone.
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Nghién ciru Iam giau céc thanh phén chira oxy va tao hurong hiéu tir tinh dau vé qua ¢cb mui

Nhém ester gbm ¢ octyl acetate, geranyl acetate, neryl acetate va penllyl acetate. Nhém oxide
€6 cis- Imalool oxide va trans-linalool oxide.

1181 l_ _L,LHMLUM

Hink 2. Sc ki b tinh dAu v qua busi Boan Hing sau khi lam giau thinh phin chira oxy.

3.1.2.2. Tinh déu voé qud cam sanh Ham Yén sau khi lam gidu thanh phdn c6 oxy

Tinh dau v6 qua cam sanh Ham Yén sau khi lam giau thinh phin chia OXy ¢6 mau vang
nhat, trong sudt va c6 mui thom hép dan.

Lol dad

Hinh 3. Skc ki db tinh diu vé qua cam sinh Him Yén sau khi lam giau thanh phin c6 oxy.

D3 xac dinh duge 22 thanh phén ¢é trong tinh déu nay, trong d6 cé 20 thanh phan <o Oxy,
chiém 89,82 % va 2 thanh phan khong ¢6 oxy chiém 7,07 %. Trong céc thanh phan cé oxy thi
nhom alcohol ¢é 13 thanh phin nhy cis- -nerolidol, Tinalool, octanol, terpinene-4-ol, S-citronellol,
a-terpineol... Nhém aldehyde ¢6 5 thanh phin: octanal, citronellal, nonanal, decanal, geranial.
Nhém ester gém ¢0 neryl acetate va perillyl acetate.

3.1.2.3. Tinh ddu vo qua chanh gidy Ham Yén sau khi lam gidu thanh phdn c6 oxy

Tinh ddu v6 qu chanh gidy Ham Yén sau khi lam gidu c4c thanh phin c6 oxy c6 mau nhat,
trong sudt va c6 mdi thom.

REANEEEREN

aii

Hinh 4. Shc ki 8 tinh diu vé qua chanh gidy Ham Yén sau khi lam gidu thinh phin c6 oxy.

'I -

—a
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Bing phuong phip GC-MS da xéc dinh duge 25 thanh pbin trong tinh dﬁxu vo qua c'hanh
gifly Ham Yén, trong d6 cé 21 thanh phin c6 oxy chiém 91,06 % va 4 thénhx phan khéng cd oxy
chiém 5,43 %. Trong 21 thinh phén ¢ oxy thi nhém alcohol cé 10 thanh phan nhu cis-nerolidol,
linalool, octanol, a-terpineol, S-citronellol, nerol, perilla alcohol... Nhém aldehyde cé 6 thinh
phin nhu octanal, citronellal, decanal, dodecanal, geranial, tridecanal. Nhém ester co geranyt
acetate va neryl acetate. Nhém oxide c6 cis-linalool oxide va trans-linalool oxide.

3.2. Nghién ciru t4 hgp hurong va tao hrrong liéu dang bjt
3.2.1. Nghién ctiu 16 hop heomg

Tinh diu vo qua c6 mii sau khi lam gidu céc th’énh phin c6 oxy va tao m‘ﬁi thom cho tinh
dAu. Chiing t6i tién hanh t hop huong theo nguyén tic Jan-Carl [4] va tir céc két qua nghién ciu
thir nghiém, ching t3i dua ra cong thirc t6 hop huong trong bang 2.

Bang 2 Cbng thirc t& hop huong tinh déu vo qua c6 mi.

Céng thire Tinh d4u vo qua ¢6 mui (ul) Téng cing

16 hop huong Buéi Doan Hing | Cam sanh Ham Yén | Chanh gify Him Yén (u
CT-1 1 ! 1 3
CT-2 1 2 1 4
CT-3 2 1 1 4
CT-4 1 1 2 4
CT-5 1 4 ! 6
CT-6 4 1 1 6
CT-7 1 1 4 6
CT-8 1 8 1 10
CT-9 8 1 ] 10
CT-10 1 1 8 10

Sau khi phéi tron tinh ddu vo qui c6 mii d3 duge lam gidu c4c thanh phin ¢6 oxy dé tao td
hop huong, ddy nitt kin va tién hanh I4c nhe va déu, d& trong ti lanh & nhiét d6 fir 5 — 7 °C, thési
gian 48 10y dé céc thanh phin cta tinh du trén déu véi nhau. Sau dé danh gi4 cam quan vé mi
theo phuong phap cho diém thi hiéu, hi dbng gdm 30 nguoi cho m3i mét 1an thir 7). Tt ca cic
thanh vién trong hoi ddng cho ring cong thirc CT-3 c6 mui thom hip din, d2 chiu, hat hoa va c6
6 bén mdi cao hon so véi cic méu khic. Vi vdy chiing i chon céng thirc CT-3 dé tao huong
fiéu.

3.2.2. Quy trinh tao huong lidu qua cé mii

TWr cac két qua nghién ciru thir nghiém, ching t6i dua ra quy trinh tao huong liéu qua c6
mii nhur sau: Nuée va ethanol 96 % dugc pha ché, sau dé dugc dun néng dén nhiét dé 60 °C vi
8 vio binh dé hoa tan chit ¢b dinh huong (B-cyclodextrin, maltodextrin), dung diia th'Ay tinh
khudy déu dé hoa tan hét chét cé dinh huong. BS sung nhén huong vao hdn hop chit ¢6 dinh
huong da duge hoa tan, sau dé ddng hoa véi van te v = 1500 véong/phiit, thai gian 15 phit. Pua
vo ti &m, didu chinh & mitc nhigt 46 40 °C dé tao phirc trong thsi gian 12 gid va sau do dem
sy kho & nhiét d6 60 °C véi thoi gian 18 i, nghién nhé v bao géi.
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Nghién ciru 1am gidu cac thanh phén chira oxy va tao huong ligu tir tinh déu vé qua c6 mai

Chét ¢é dioh
huong: 45 %

Khu.éy géu dé hoa tan
chat c6 dinh huong

Dbng héa v = 1500 v/phiit,
T=15 phit

Tao phire: 1°= 40 °C,
T=12gis

Cén mong ra
khay Inox

I

Sdy khd:1°=60°C. 7= 18
gitr, nghién nho, bao gbi

Nute cit 40 %,
ethanol 96 %. 5 %

Gia nhiét 60 °C

Huong ligu qua co
mui dang bat

Hinh 5. So dé quy trinh tao huong Jiéu tir tinh déu vé qua ¢6 mui da lam gidu thinh phin ¢6 oxy.

3.2.3. Xdc dinh cdc thinh phdn hueong trong romg liéu qua co miii

Sau khi 6 huong liéu, chiing t6i tién hanh hoa tan huong ligu vio trong nuéc va chung cat
16i cudn theo hoi nuéc dé thu cac thanh phin huong trong huong ligu nay va sir dung phuong
phap GC-MS dé phin tich cac thanh phin huong. Két qua duoc trinh by & bang 3.

Bang 3. Thanh phén clia huong liéu qua c6 mui.

TT Tén chu tir hwrong Tilg (%) | TT Tén cdu tir hwong Til§ (%)

1 myrcene 1,19 27 | perilla alcohol 1,76

2 cis-linalool oxide 1,53 28 | trans-nerolidol 3,19

3 octanal 1,06 29 | famesol 2,02

4 trans-linalool oxide 0,93 30 | a-copaene-il-ol 1.57

N I-limonene 2,15 31 | cis-geraniol 1,93

6 nonanal 323 32 | perillyl acetate 2,03

7 citronellal 1,41 33 | cumin aldehyde 3,09
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8 cis-nerolido! 2,86 34 8-cadinene 0,78
9 Tinalool 6,34 35 | trans-geraniol 1.61
10 trans-p-mentha-2,8-dien-1-o0l 2,1 36 | nootkatonc 2,18
1 octyl acetate 2,49 37 | B-bisabolenc 1,77
12 octanol 3,11 38 | cedrenol 2,92
13 neryl acefate 4,09 39 | decanol 2,04
14 terpinene-4-o! 239 40 | p-clemol 1.69
15 geranyl acetate 1,47 41 | Tridecanal 2,07
16 | a-citronellol 2,19 Téng monoterpene 412
17 a-terpineal 2,06 Téng sesquiterpene 4.44
18 | p-citronellol 4,07 Téng aldehyde 19,10
19 | a-famesene 2,67 Téng alcohol 51,96
20 cis-carveol 2,63 Téng ketone 2,18
21 | decanat 2,46 Ting ester 10,11
22 | nerol 4,06 Téng oxide 2,46
23 | dodecanal 3,12 Téng acid 3,17
24 trans-carveol 2,09 T&ng cée thanh ph;"m khéng 8,56
chita oxy
25 | nonanoic acid 317 Téng c4c (hanh phin ¢6 chira 88,08
oxy
26 | geramal 2.56 Téng céng 97,54

Ti 1& (%): Tinh theo dién tich peak skic k.

S T 5 Y T

Hinh 6 SAc ki 4 cac thanh phin cta huong liéu.

:
o 5 -‘;- | |
|

Két qua nghién ciru trong bing 3 cho thay hwong liéu qua c6 mii ¢4 41 thanh phin, trong
46 cac thanh phan 6 chira oxy chiem 88, 98 %. Dijc biét 1a vin it duge thanh phén tao huong
dic trung coa tinh dau v6 qua ¢6 mui nhu: octanal: 1,06 %, citronellal: 1,41 %, nonanal: 3,23 %,
decanal: 2,46 %, dodecanal: 3,12 %, geranial: 2,56 %, tridecanal: 2,07 %, nootkatone: 2,18 %,
trans-p-mentha-2,8-dien-1-ol: 2,18 %.
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Nghién civu lam gidu céc thanh phén chira oxy vé tao huwong liéu ti tinh ddu v qué ¢6 mai

4. KET LUAN

Qua cic két qua nghién ciu cho phép riit ra quy trinh 1am giu cac thanh phén c6 chira oxy
trong tinh du vo qua ¢4 mbi nhy sau: Dung ethanol 96 % dé hoa tan tinh diu vo qua <6 mai vai
1i 1& ethanol 96 %: tinh du = 2 : 1, sau d6 dung ethanol 70 % dé tao phan 16p Vi ti 1é ethanol
70%: tinh ddu=1:1.

Sau ki lam gidu céc thanh phin c6 chia oxy. bing phuong phap GC-MS di xac d|nh duge
28 thanh phin trong tinh diu vo qua busi Doan Hing, chiém 97,04 %. Trong tinh diu vo qua
cam sanh Ham Yén ciing xac dinh dugc 22 thanh phan trong d6 c6 20 thanh phin c6 chira oxy
chiém 89,82 % va 2 thanh phin khong chira oxy chlem 7,07 %. Bén canh d6 ciing da x4c dinh
dugc 25 thanh phan trong tinh diu vo qua chanh gidy Ham Yén, trong d6 c6 21 thanh phén c6
chira oxy chiém 91,06 % va 4 thanh phin khong chira oxy chiém 5,43 %. Di xay dung duge
cong thirc va quy trinh tao hwong lidu tir tinh ddu vé qua c6 mili vi chét c¢é dinh huong 1a ﬂ
cyclodextrin va maltodextrin. Cing bang phwong phap GC-MS da xac dinh dugc 41 thanh phan
trong huong lig¢u qua c6 moi.
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ABSTRACT

STUDY ON THE ENRICHMENT OF OXYGEN-CONTAINING COMPONENTS IN CITRUS
PEEL OILS AND THEIR APPLICATION IN FLAVOR MANUFACTURING

Nguyen Van Loi", Nguyen Thi Minh Tu’, Hoang Dinh Hoa

School of Biotechnology and Food Technology. Hanoi University of Science and Technology

“Email: loichebien@yahoo.com, tunguyenthiminh@hust.edu.vn

The oxygen-containing components are the aroma factors i citrus peel oils. However,
their amounts in these oils are often small. Thus, for applications in food processing technology,
we developed a method to ennch the oxygen-containing 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 separale the solution with the ratio of ethanol 70 % : oil = | :
1. After enrich the oxygen-containi p its were analyzed by GC-MS. 28 oxygen-
containing 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-
contaiming components accounted for 88,82 % and 2 hydrocarbons accounted for 7,07% of the
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 S-cyclodextrin and

Itodextrin as lating agents. By GC-MS, 41 components were identified n this
flavoring. This citrus peel oils flavoring is a smooth white powder, possesses special aroma, and
is soluble 1n water and ethanol.

Keywords: Enrich: oxygen ini p , citrus peel oils.
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