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TOM TAT

Trong nghién ¢u nayda sr dung ethanol 96 %ié hoa tan tinh &L vé qua c6 mui \i ti 18
“ethanol 96 % t|nh chu = 2:1”, saud6 dung ethanol 70 %¢ tao phan &p véi ti I¢ “ethanol
70 %: tinh du = 1 : 1”. Sau khi lam giau cac thanhaptcé chira oxy, king phrong phap GC-
MS xécdinh duqc 28 thanh pin trong tinh du vo qua busi Poan Hung ckim 97,04 %. Trong
tinh diu vo qua cam sanh Ham Yén x&tinh duoc 22 thanh pin chiém 96,89 % va 25 thanh
phan trong tinh du vo qua chanh gily Ham Yén chim 96,47 %. To hrong liéu véi chat cd
dinh hrong lag-cyclodextrin va maltodextrin. Quy trinhat heong liéu nhr sau: ddéng hoa i
van tbc v = 1500 vong/pht, & gian 15 phut;¢o phic ¢ nhiet d6 40 oC, thyi gian 12 gb; iy
khd ¢ nhiét ¢6 60°C, thoi gian 18 gb; nghién nhd va bao géi. Bng phrong phap GC- MXé&c
dinh duoc 41 thanh pim trong hrong ligu.

Tir khéa lam giau, thanh gim chira oxy; tinh dau vo qua c6 mui.
1. MO PAU

Cac thanh pin cia tinh diu gom terpen va #h xuit chira oxy d@ia terpen nh alcohol,
aldehyde, ketone, ester, acid.advlt c6 nhdu thanh phn, nhrng throng cH cé ot vai thanh
phan chinh 40 mui thom dic trung cho tinh du. Nhrng lai chiém mot ti 18 rat nho va chi yéu 1a
cac thanh pim c6 nhom chic aldehyde, bénaoh d6 cac thanh pin c6 nhém chic alcohol,
ketone, ester va acidireg gép p#n tao mui ttom nhe cho tinh du. Nhr vay cac thanh pin
chira oxy @a terpen la nimg thanh phn tao mui thom cho tinh du vé qua c6 mi [1, 2]. Dadd
dé san xuat hwong liéu ang ding trong thre phim cin phii c6 nhing giai phap lam giau cac
thanh plAn tao mui thom trong tinh du vé qua c6 mai. Vi vy chang toi tn hanh*Nghién cru
lam giau cac thanh pim chra oxy va&o hrong liéu tr tinh diu w6 quz c6 mat

2.POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1.Péi twgng nghién atu
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Tinh diu Vo qua budi boan Hung Citrus grandisOsbek), cam sanh Ham Yé@i{rus
sinensisOsbeck) va chanh @i Ham Yén Citrus limoniaOsbeck)dwoc khai thac bng phrong
phap épdnh.

2.2. Phrong phap nghién @&u
2.2.1. Plwrong phéap lam giau cac thanh ginchra oxy

_ Céc thanh pin chira oxyduoc lam giau Bng cach & dung ethanol 96 %i¢ hoa tan tinh
dau vo qua c6 mui, sawdo sr dung ethanol 70 %€ tao sr phan &p. Cac thanh pim khong co6
oxy khéng I hoa tan & n6i 1én b mat va phan thanh haép, chit dé thu hoi thanh plan chra
oxy [2].

2.2.2. Plwrong phép xaa#inh cac thanh pin trong tinh du sau khida lam giau thanh pin
chira oxy

Cac thanh pin trong tinh du dugc xacdinh king phrong phap GC- MS & chuong trinh
nhe sau: Nhét do cot 80 — 150°C, the d6 ting nhit 3 °C/phat, gir & téc d6 nay i thoi gian
5 phat va 150 — 228C toc do ting nhit 8 °C/phut, gir ¢ toc do nay \6i thoi gian 5 phatbiéu
kien MS: ion hoa rdu & thé ion hoa 70ev, nbt d6 duy tri 250°C, khi mang |a helidt do
0,5 ml/phut, t1é chiadong 1 : 50 [1, 3].

2.2.3. Plwrong phap & hop heong

T6 hop hwong duoc thec hign theo nguyénit Jan-Carlg mac 1(Z, 2, 2°) [4]. Dya trén ©
so tinh dau vo qua busi Boan Hung, ¥ qua cam sanh Ham Yén va\gui chanh giy Ham Yén
c6 sr trong ddng nhau ¥ cac thanh pin c6 chira oxy.

2.2.4. Plwong phép &o hwong ligu qui c6 mui dng st

Dé tao huong lidu qui c6 mai éing bot, s dung phrong phap céng nghvai chit cb dinh
huong la s-cyclodextrin va maltodextrin. Qua tritwoc thec hign theo ba giadoan nhr sau:
Giai doan 1 (nhi hoa hdc phan tanieu o hop huong dang long trong dung th chit mang),
giai doan 2 (ko phrc bao quanhothop heong) va giaidoan 3 (lam khé phtic bao) [5, 6].

2.2.5. Plvong phap xaglinh cac thanh pn hrong aia heong lidu

Huong ligu dugc hoa tan vao wic (éi dem chrng cit 16i cudn theo i nude, saudd xac
dinh thanh phn heong aia hrong ligu bang phrong phap GC-MS, & chuong trinh trong tr
nhu xacdinh cac thanh gim trong tinh du sau khidd lam giau cac thanh i chra oxy [1, 3].

3. KET QUA VA THAO LUAN

3.1. Nghién @u lam giau c&c thanh pln chira oxy trong tinh diu vé qua c6 mdi
3.1.1. Xay g@ng quy trinh lam giau cac thanh @i chra oxy trong tinh du vé qui c6 mui

Tu cac Kt qua nghién ¢u thec nghém, chung toidua ra quy trinh thc hién nhr sau:
Hat 6 ml ethanol 96 % cho vaing nghém, hat 3 ml tinh du vo qua c6 mui cho vadng
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nghiém c6 chira ethanol 96 %day nit kin méng dng nghém va kc nhe dé cac thanh pin cé
oxy trong tinh du hoa tan trong ethanol 96 %. S#ubd sung 3 ml ethanol 70 %y nat kin
miéng 6ng nghém va kc nhe, réi dé yén khang 4 gb ¢ didu kién nhiét do trong phong thi
nghiém dé phan bp. Cac thanh pgim khong c6 oxy khongithoa tan & noi 1én bé mat va phan
thanh haidp. Dé thu i chiét dé thanh pln c6 oxy trong tinh &l vo qua ¢é mai, chang t6i én
hanh chét hon hop gdm tinh diu va ethanol, bah.

Thanh plin
khéng c6 oxy

Tinh dhu vo qua

cHd mui (3ml

A 4

bay nat kin, fic nke
dé hoa tan tinh U,
thoi gian 3 phat

A 4

Pé yéna nhiét do
phong, thi gian 4 giv
dé phan ép

A

Chiét 3 lan d¢ thu i
thanh plan cé oxy

1,8 ml tinh du sau
khi lam giau thanh
phan c6 oxy

ethanol 96 %
(6 ml)

ethanol 70 %
(3ml)

Hinh 1.So db quy trinh lam giau cac thanh fhco oxy trong tinh &l vo qua c6 mui.

3.1.2. Xaatinh cac thanh pim trong tinh du W qui c6 mai sau khi lam giau thanhgicé oxy

Bing phrong phap GC-MS, chiing td# xacdinh duoc cac thanh pn cia tinh diu v

qua c6 mui sau khi 1am giau thanh3shcé oxy. Kt qua dugc trinh bays bang 1.

Bang 1.Thanh pén aia tinh diu sau khi 1am giau cac thanhashco oxy.

Ti 1€ (%) dién tich peak & ki aia tinh diu
TT Tén thanh pin aia tinh diu Buoi Poan Hing | Cam sanh Ham Yéh  Chandydiam Yén

1 myrcene - 2,78 -

2 octanal 1,24 0,35 12,09
3 citronellal 4,67 9,11 11,71
4 I-limonene - 4,29 1,53
5 cis-linalool oxide 5,97 - 2,89
6 translinalool oxide 2,93 - 8,15
7 cis-nerolidol 3,98 1,98 4,64
8 linalool 5,87 0,87 3,31
9 octanol 0,92 0,36 11,17
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10 | transp-mentha-2,8-dien-1-ol 7,23 - -

11 nonanal - 0,59 -

12 octyl acetate 8,26 - -

13 terpinene-4-ol 9,61 0,97 -

14 | geranyl acetate 9,07 - 10,72

15 | a-citronellol 0,73 - -

16 | a-terpineol 0,86 7,96 0,81

17 neryl acetate 2,79 6,73 11,43

18 | p-citronellol 1,07 12,16 0,73

19 | cis-carveol 0,96 4,78 -

20 | nerol - 8,96 1,91

21 | trans-carveol 0,94 - -

22 nonanoic acid - - 0,81

23 | decanal 1,17 6,03 0,42

24 | dodecanal 1,06 - 1,48

25 | perilla alcohol 0,94 6,94 1,87

26 | transnerolidol 0,97 - 0,83

27 | a-copaene-11-ol - 9,51 -

28 | geranial 1,05 6,07 0,27

29 | cedrenol - - 3,34

30 | a-farnesene - - 2,57

31 farnesol 0,93 - 0,81

32 | o-cadinene - - 0,73

33 | cumin aldehyde 2,63 - -

34 | tridecanal - - 0,67

35 | cis-geraniol 5,03 1,57 -

36 | transgeraniol 2,86 2,03 -

37 nootkatone 3,37 - -

38 | p-bisabolene - - 1,58

39 | perillyl acetate 6,76 2,21 -

40 decanol - 4,16 -

41 | p-elemol - 6,44 -
Tong monoterpene hydrocarbon - 4,05 0,55
Tong sesquiterpene hydrocarbor - 3,02 4,86
Tong aldehyde 11,82 22,19 28,64
Téng alcohol 46,28 58,72 29,42
Tong ketone 3,37 - -
Tong ester 26,68 8,92 21,15
Tong oxide 8,90 - 11,04
Tong acid - - 0,81
Tong céc thanh gim c6 chira oxy 97,04 89,82 91,06
Tong cac thanh gim khéng cira - 7,07 5,43
oxy
Tong @ing 97,04 96,89 96,47

Ghi chd -: Khéng xaatinh duoc, Ti 1¢ (%): Tinh theo din tich peak & ki.

3.1.2.1. Tinh du v qui buéi Poan Hung sau khi lam giau thanhdrhco oxy

Tinh dau vo qua busi Poan Hung sau khi lam giau thanhaptchia oxy c6 mau vang ah
mui thom.

P4 xacdinh dugc 28 thanh pin cé oxy trong tinh U vo qua buéi Poan Hung, chim
97,04 %. Trongié nhom alcohol c6 16 thanh é)‘nnhr cis-nerolidol, linalool,trans-pmentha-
2,8-dienol, terpinene-4-ol-citronellol, a-terpineol...Nhém aldehyde cé 6 thanhiphoctanal,
citronellal, decanal, dodecanal, geranial, cumidelayde. Nhém ketone tltd nootkatone.
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Nhom ester §m cé octyl acetate, geranyl acetate, neryl acetateerillyl acetate. Nném oxide

cocis-linalool oxide vatranslinalool oxide.

...............

N Mlmdmﬂthlm

Hinh 2 Sic ki dd tinh dhu vo qua budi Doan Hung sau khi lam giau thanhapkchira oxy.

3.1.2.2. Tinh du v qui cam sanh Ham Yén sau khi lam giau thandnpto oxy

Tinh diu vo qui cam sanh Ham Yén sau khi lam giau thaninpthra oxy c6 mau vang

nhat, trong st va c6 mui tom hap dan.
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Hinh 3.Sc ki dd tinh diu vo qua cam sanh Ham Yén sau khi lam giau thardnpto oxy.

~ba xacdinh duoc 22 thanh pim c6 trong tinh &u nay, trongid ¢6 20 thanh gin c6 oxy,
chiem 89,82 % va 2 thanh pih khong c6 oxy cieim 7,07 %. Trong cac thanhghco oxy thi
nhom alcohol c6 13 thanh i nhr cis-nerolidol, linalool, octanol, terpinene-4-gkcitronellol,

a-terpineol... Nhom aldehyde c6 5 thénhﬁphoctanal, citronellal, nonanal, decanal, geranial
Nhom ester gm cO6 neryl acetate va perillyl acetate.

3.1.2.3. Tinh du w qui chanh gily Ham Yén sau khi Iam giau thanhiptco oxy

Tinh diu w6 qua chanh gy Ham Yén sau khi lam giau céc thantimpled oxy cé mau ni,

trong st va c6 mui trm.
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Hinh 4.Sic ki d6 tinh dhu vo qua chanh gy Ham Yén sau khi lam giau thanhaphco oxy.

67




Nguyén Van Loi, Nguyén Thi Minh Td, Hoang finh Hoa

Bang phrong phap GC-MSia xacdinh dugc 25 thanh pin trong tinh du vo qua chanh
gidy Ham Yeén, trongi6 c6 21 thanh gin cé oxy chém 91,06 % va 4 thanh ph khéng cé oxy
chiém 5,43 %. Trong 21 thanh i c6 oxy thi nhém alcohol cé 10 thantapmhr cis-nerolidol,
linalool, octanol,a-terpineol,s-citronellol, nerol, perilla alcohol... Nhém aldehydé 6 thanh
ph?ﬁn nhr octanal, citronellal, decanal, dodecanal, geramimlecanal. Nhébm ester c6 geranyl
acetate va neryl acetate. Nhém oxideisdinalool oxide varanslinalool oxide.

3.2. Nghién @u té hep hwong va tao hwong liéu dang bt

3.2.1. Nghién#u 1 hop heong

_ Tinh dhu Vo qua €6 mui sau khi lam giau cac thanhiptco oxy vado mui thom cho tinh
dau. Chung toi #n hanh & hop heong theo nguyérit Jan-Carl [4] vaut cac Kt qua nghién ¢u
thir nghém, chuang toidua ra cong thc 6 hgp heong trong lang 2.

Bang 2.Coéng thirc t hop hrong tinh diu vo qua c6 mi.

Cong thirc Tinh diu vo qua c6 mui (i) Téng ong

to hop hrong Buoi Poan Hung | Cam sanh Ham Y&n  Chandydiam Yén (1)
CT-1 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 1 6
CT-6 4 1 1 6
CT-7 1 1 4 6
CT-8 1 8 1 10
CT-9 8 1 1 10
CT-10 1 1 8 10

Sau khi pli tron tinh diu vo qua c6 maida dugc lam giau cac thanh ph co oxydé tao 6
hop heong, ddy nat kin va tén hanh dc nte vadéu, dé trong ti lanh & nhiét do tir 5 — 7°C, thoi
gian 48 gb dé cac thanh pin cia tinh diu tron déu voi nhau. Sauié danh gia ém quan ¢ mui
theo plrong phap chdiém thi hiéu, i dong gom 30 naroi cho mdi mot lan thir [7]. Tat ca cac
thanh vién trong éi ddng cho &ng cong tirc CT-3 c6 mui tbom hap din, & chiu, hai hoa va c6
d6 bén mui cao bin so i cac miu khac. Vi vy ching tdi chn cong tiirc CT-3dé tao huong
ligu.

3.2.2. Quy trinhdo hwong liéu qui c6 mai

Tu cac Kt qua nghién &u thr nghiégm, chiang tdidua ra quy trinhdo heong liéu qui c6
mui nhr sau: Nréc va ethanol 96 %uoc pha cl, saudé dugc dun néngdén nhiét do 60°C va
d6 vao binhdé hoa tan cht ¢ dinh hrong (8-cyclodextrin, maltodextrin), dundia thiy tinh
khudy déu dé hoa tan Bt chit cd dinh hrong. BS sung nhan ong vao Bn hop chit ¢ dinh
huong d& duoc hoa tan, sad6 dong hda wi van toc v = 1500 vong/phdt, th gian 15 phatbua
vao 1 4m, diéu chinh & mac nhigt d6 40 °C dé tao phic trong thi gian 12 gb va saudd dem
siy khd ¢ nhiét do 60°C vé6i thoi gian 18 gb, nghén nhd va bao goi.
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T hop huong:
109%

Chét cb dinh

huong: 45 %

\ 4

Khuy déu dé¢ hoa tan
chat co dinh fuong

A 4

Pdng héa: v = 1500 v/phut
T =15 phuat

A 4

Tao phic: t°=40°C,
T=12gb

A 4

Can nmbng ra
khay Ino»

\ 4

Say kho: £=60°C, 7 =18
gio, nghén nho, bao goi

Huong liéu qua co
mui cang kot

A 4

Nudc cit: 40 %,
ethanol 9 %: £ %

<—| Gia nhét 6C °C

Hinh 5.S0 db quy trinh 40 hrong liéu tir tinh diu vo qua c6 muida 1am giau thanh @im c6 oxy.

3.2.3. Xaatinh cac thanh pin heong trong hrong liéu qui c6 mai

Sau khi c6 hong liéu, ching toi én hanh hoa tandong li¢u vao trong méc va chung cit
[6i cuon theo lvi nudc @é thu cac thanh g@im heong trong frong liéu nay va & dung phrong

phap GC-MSié phan tich cac thanh i hrong. Két qua duoc trinh bayo bang 3.

Bang 3.Thanh pén aia hrong liéu qua c6 mui.

TT Tén ciu tir huong Tile(%) | TT Tén ciu tir hwong Ti 18 (%)
1 myrcene 1,19 27 perilla alcohol 1,76
2 cis-linalool oxide 1,53 28 | transnerolidol 3,19
3 octanal 1,06 29| farnesol 2,02
4 translinalool oxide 0,93 30 | a-copaene-11-ol 1,57
5 |-limonene 2,15 31| cisgeraniol 1,93
6 nonanal 3,23 32 perillyl acetate 2,03
7 citronellal 1,41 33| cumin aldehyde 3,19
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8 cis-nerolidol 2,86 34 | é-cadinene 0,78
9 linalool 6,34 35 | transgeraniol 1,61
10 | transp-mentha-2,8-dien-1-ol 2,11 36 nootkatone 2,18
11 octyl acetate 2,49 37 p-bisabolene 1,77
12 octanol 3,11 38 cedrenol 2,92
13 neryl acetate 4,09 39 decanol 2,04
14 terpinene-4-ol 2,39 40| p-elemol 1,69
15 geranyl acetate 1,47 41  Tridecanal 2,07
16 a-citronellol 2,19 Téng monoterpene 4,12
17 | o-terpineol 2,06 Tong sesquiterpene 4,44
18 | p-citronellol 4,07 Tong aldehyde 19,10
19 | a-farnesene 2,67 Téng alcohol 51,96
20 | cis-carveol 2,63 Téng ketone 2,18
21 | decanal 2,46 Tong ester 10,11
22 nerol 4,06 Tong oxide 2,46
23 | dodecanal 3,12 Tong acid 3,17
24 | transcarveol 2,09 ¥ng cac thanh gim khong 8,56
chtra oxy
25 | nonanoic acid 3,17 &g cac thanh gim c6 chira 88,98
oxy
26 | geranial 2,56 Tong aing 97,54

Ti & (%): Tinh theo din tich peak & ki.

Time ¢min

Hinh 6.Sic ki dd cac thanh pin cia hrong liéu.

Két qua nghién @u trong ing 3 cho thy huong lidu qui c6 mui c6 41 thanh gh, trong
d6 cac thanh pin c6 chira oxy chém 88, 98 %Dic bict 1a VAn giit duoc thanh phn tao hrong
dac trang aia tinh diu vo gua c6 mui nhr: octanal: 1,06 %, citronellal: 1,41 %, nonana233%,
decanal: 2,46 %, dodecanal: 3,12 %, geranial: 245&idecanal: 2,07 %, nootkatone: 2,18 %,
transp-mentha-2,8-dien-1-ol: 2,18 %.
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4. KET LUAN

Qua céc &t qua nghién ¢u cho phép rat ra quy trinh 1am giau cac thaninptd chira oxy
trong tinh du vo qua c6 mui nlr sau: Dung ethanol 96 @ hoa tan tinh #u vo qua c6 mUi \6i
ti I¢ ethanol 96 %: tinhali = 2 : 1, sauté dung ethanol 70 %&¢ tao phan &p i ti I¢ ethanol
70% :tinhdu=1:1.

Sau khi lam giau cac thanhjshco chira oxy, king phrong phap GC-MSIa xacdinh duoc
28 thanh phn trong tinh du vo qua budi Poan Hung, ckim 97,04 %. Trong tinhadl vo qua
cam sanh Ham Yéning xacdinh dugc 22 thanh pn, trongdé c6 20 thanh pim c6 chira oxy
chiém 89,82 % va 2 thanh i khéng clra oxy chém 7,07 %. Bé&nanh d6 cing da xacdinh
dugc 25 thanh pin trong tinh du vo qua chanh giy Ham Yén, trongi6 cé 21 thanh gin c6
chira oxy chém 91,06 % va 4 thanh ph khéng clta oxy chém 5,43 %.D& xay drng duoc
cobng thirc va quy trinh o hrong liéu tir tinh du vo qua cé mui \6i chat ¢d dinh hrong la
p-cyclodextrin va maltodextrin. #dg bing phrong phap GC-MSia xacdinh dugc 41 thanh
phan trong hrong ligu qua c6 mUii.
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ABSTRACT

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

Nguyen Van Loi, Nguyen Thi Minh T, Hoang Dinh Hoa
School of Biotechnology and Food Technology, Halmoversity of Science and Technology
"Email: loichebien@yahoo.com, tu.nguyenthiminh@hust.edu.vn

The oxygen-containing components are the aromarf&dh citrus peel oils. However,
their amounts in these oils are often small. Thusapplications in food processing technology,
we developed a method to enrich the oxygen-comgimiomponents in citrus peel oils as
follows: Ethanol 96 % was used to dissolve citreslils with a ratio of ethanol 96 % : oil = 2 :
1, then ethanol 70 % was used to separate themolutith the ratio of ethanol 70 % : oil = 1 :
1. After enrichment, the oxygen-containing compdgewvere analyzed by GC-MS. 28 oxygen-
containing components in enriched Doan Hung pummel oil were identified, representing
97,04 %. We also identified 22 components in Hamm Ydeange peel oil with 20 oxygen-
containing components accounted for 88,82 % angdPolcarbons accounted for 7,07% of the
total amount of the oil 25 components with 21 oxygentaining components accounted for
91,06 % and 4 nonoxygen- component accounted &8 % in Ham Yen lime peel oil. After
enrichments, these citrus peel oil were combinednske flavors using-cyclodextrin and
maltodextrin as encapsulating agents. By GC-MS,cdinponents were identified in this
flavoring. This citrus peel oils flavoring is a satb white powder, possesses special aroma, and
is soluble in water and ethanol.

Keywords Enrichment, oxygen-containing components, cigresl oils.
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