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Tom tat

GHIEN ciru tién hanh trén sdu san pham ché 6 long trén thi truong xudt xir tir 4 ving dia Iy

khdc nhau. Céc hop chdt bay hoi dwoc thu nhdn va phdn tich bang phwong phdp vi chiét pha
rin (Solid Phase Microextraction - SPME) két hop GC — MS. Két qua cho thdy thanh phan chdt
bay hoi chiém ham heong 16m trong ca 6 san pham nay la (Z)-linalool oxide (5,44-17,95%), (E)-
linalool oxide (4,86-12,13%), linalool (1,23-8,26%) .. Sdu mau nghién ciru cé thé dwoc phan thanh
3 nhém dyea trén cdc thanh phan bay hoi chinh bcfng phirong phdp phan tich thanh phan chz’nh PCA
(Principal Component Analysis). Panh gid thi hiéu ciia nguoi tiéu ding (n=84) chi ra rang cé su
khac biét ve murc do wa thich mui gitra cac san pham.

Tir khéa: Ché 6 long, vi chiét pha ran SPME, thanh phan bay hoi, phan tich thanh phan chinh
PCA, thi hiéu nguwoi tiéu ding.

1. MO DAU

Thong thudng, chat lugng ciia ché dugc xac dinh boi danh gia cam quan ctia con ngudi dua trén
“hinh dang, mau sic, huong vi va thir ném”. Trong sb nhitng dic diém nay, chi tiéu mui 1a mot trong
nhiing tiéu chi thiét yéu trong viéc danh gia cac diém cam quan. Bén canh viéc danh gia cam quan,
phuong phap pha loing AEDA (Aroma Extraction Dilution Analysis) két hop sac ky khi tich hop
bd nguri GC-O (Gas Chromatography-Olfactometry) cling dugc ap dung cho viéc mo ta va xac dinh
mui chinh trong cac san pham ché [1,2]. Bé thu nhan chét thom, c6 thé sir dung nhiéu phwong phap
khac nhau nhu chung cit cudn theo hoi nudc, chung cat va chiét xut dong thoi (SDE) [3], k¥ thuat
chiét pha rin trong khong gian hoi (DHS) [4]. Tuy nhién, quy trinh thuc nghi¢m dugc trinh bay
trong cac phuong phap chiét xuat nay kha ton thoi gian va xir Iy mau phic tap. Phuong phap vi
chiét pha rian - SPME di duogc chiing minh 13 mot phuong phap nhanh, don gian va tién loi dé thu
nhan cac hop chat dé bay hoi trong cac loai ché ciing nhu dé dénh gia chat lwong cta nhiéu loai trai
cay nhu tdo, dau tay, ca chua, dau oliu va ché xanh [5, 6]. Viéc hiéu 16 thanh phﬁn mui cua san phém,
mo ta dic tinh ctia mui thom c6 thé 1a mot cong cu hiru ich dé danh gia chit luong [7].

Li-Fei Wang va cong su [8] dd nghién ctru sy khac biét vé thanh phan bay hoi cua céc loai ché co
mirc d6 1én men khac nhau bang phuong phép vi chiét pha rin (SPME) va phan tich thanh phan bang
sac ky khi GC. Nghién ctru thyc hién trén 56 loai ché, bao gdm: Ché xanh, ché 6 long, ché den cua cac
qudc gia khac nhau. Renu Rawat va cac cong su [9] da nghién ctru vé thanh phan bay hoi co trong ché
den Kangra. Nghién ctru st dung 2 phuong phap khac nhau la chung cat — trich ly dong thoi (SDE) va
chung cét 16i cudn theo hoi nudc dé thu nhan chit thom, sau d6 phan tich bang GC — MS.
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Hién nay, & Viét Nam van con rat it cac nghién ctru theo hudng nay, dac bict trén dbi tuong che
0 long. Vi vay, chung t6i thyc hién thu nhan va phan tich thanh phén bay hoi tir mot sb san phém
ché 6 long trén thi trudng bang phuong phap vi chiét pha rin SPME két hop phan tich thanh phan
bang GC-MS. Sau @6, sir dung phuong phap PCA dé phan nhom céc san pham, dong thoi so bd
danh gia thi hiéu cua ngudi tiéu dung dbi voi san phim nghién ciru.
2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat li¢u

Cac mau ché 6 long dugce mua tai cac siéu thi & Ha Noi, Sai Gon va tai Nhat Ban (bang 1).

Bdng 1. Cdc nguyén liéu che su dung trong nghién curu

Sdn phim Xudt xir in trén bao bi Sdn phim Xudt xir in trén bao bi
Che 6 long Nhat Ban | Nhat Ban Che 6 long bai Gia Thai Nguyén
Cheé 6 long Pai Loan' | Péng goi tai Nhat Ban Che 6 long Tam Chéau Lam Dong
Ché 6 long Pai Loan® | Péng gbi tai Viét Nam Cheé 6 long Hanh Dung | Lam Ddng

2.2 Phuwong phap nghién ciru
2.2.1. Phwong phdp thu nhdn thanh phan bay hoi

Trong nghién ciru nay, ching t6i st dung phuwong phap thu nhan thanh phan bay hoi bang vi
chiét pha rin SPME [8]. Cho 4g ché 6 long ciing v6i 80 mL nudc sdi vao binh tam gidc 250 mL,
day nat kin va tién hanh ham trong vong 5 phiit. Sau d6 ldy ra 5 mL nudc ché vira pha cho vao lo
25 mL di c6 san 1,5 g NaCl. Cam dau kim SPME 65 pm polydimethylsiloxane/divinylbenzene
(PDMS/DVB) vao lo mau, dit lo vao bé 6n nhiét gilt & 50°C trong vong 30 phut, sau do phan tich
thanh phan bay hoi trén thiét bi GC-MS.
2.2.2. Phwong phdp phan tich thanh phan bay hoi

Str dung thiét bi GC-MS QP 2010 (Shimazu) v6i cot mao quan DB-5 (dudng kinh 0,25mm, dai
30m, d¢ day lop phim trang 0,25 um). Chuong trinh nhiét do: 60°C (gilr 4 phut) tang 1én 230°C voi
tbc d6 tang nhiét 1a 3°C/phit va giir trong vong 15 phut. Didu kién MS: ion hoéa miu & thé ion hoa
70eV, nhiét do co nguén ion hoa 200°C, khi mang heli tbe do 0,5 mL/phut, tdc do chia dong 1:10
[8]. Pinh tinh va nhdn biét cac thanh phan bang cach so sanh cdc mau phan rd MS ciia nd véi cac
mau phén rd cac chét c¢6 trong thu vién phd (Willey, Chemstation) ctia may GC-MS; dinh lugng cac
thanh phén theo ty 1& phan trim dién tich peak ctia n6 trén tong dién tich cac peak cé trong hdn hop
chat bay hoi phan tich.
2.2.3. Phirong phép phén nhém san pham bang PCA

Str dung phuong phap phén tich thanh phan chinh (PCA) dé phan nhém va xac dinh cac tinh
chét dic trung cia nhom, thyc hién trén phﬁn mém SPAD 7 [10, 11].
2.2.4. Phwong phap dénh gid thi hiéu

Nham danh gia so b thi hiéu v& mui ctia siu mau ché nghién ctru, tién hanh danh gia cam quan
v6i cac mau da duge ma hoa dé dam bao tinh khach quan (bang 1) va dugc pha nhu sau: 10 g ché
pha véi 500 mL nudce s61, ham trong thoi gian 5 phut. Hoi déng cam quan gém 84 nguoi (tuéi tur
18-30 tudi; sinh song tai khu vuc Ha No6i). Mdi ngudi thir s& nhan duge 1 phiéu tra 161 va 6 mau
nude ché da pha dung trong cdc st tring chuyén dung cho dénh gia cam quan dung tich 100 mL/cHc.
Luong nudce ché gidi thiéu trong mdi cde 1a 50 mL/cde [12]. Ngudi thir duge yéu cau danh gia mirc
d6 wa thich ddi voi chi tiéu vé mui trén thang thi hiéu 9 diém twong ing véi mic 1 — Cyc ky khong
thich va 9 — Cuc ky thich [12]. Sau d6 két qua duogc xir 1y bang phuong phéap phan tich phuong sai
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ANOVA trén Excel.

3. KET QUA VA THAO LUAN
3.1. Két qua thu nhdn va phan tich thanh phan bay hoi ¢é trong ché é long bang phwong phdp
SPME va GC-MS

Phuong phap SPME/GC-MS da dugc chiing minh la phu hop cho viéc thu nhan va phéan tich
cac hop chat d& bay hoi do d6 nhay va c6 tinh chon loc cao [13]. Trong nghién ctru nay, 19-32 ciu

ttr bay hoi duoc phét hién c6 trong mdi mau che (bang 2).

Bing 2. Thanh phan bay hoi trong ché 6 long thu dwrgc bang phwong phdp SPME

* 94 Dién tich peak khi phan tich bang GC-MS véi cét DB-5

% S peak
N Tam Hanh
STT Thanh phan Nhgt | DPai Dai Thii | Chiu- | Dung-
Ban Loan' | Loan’ | Nguyén Lam Léam
Dong Dong

1. n-Hexanal - - - 1,08 - 1,52
2. 2-Propanone 0,30 - - - - -
3. Cyclohexanone 0,65 - - - - -
4. 2,5-Dimethylpyrazine 0,32 - - - - -
5. 5-Methyl-2-furfural 3,11 3,75 - - - -
6. 1-Nonanol 0,34 - - - - -
7. Methyl-2-furoate - 0,7 - - - -
8. 1-Hexenol - - 0,31 - - -
9. 6-Methyl-5-hepten-2-one 4,27 43 3,83 3,03 0,55 2,65
10. 1-Octen-3-ol 0,43 - - 0,5 - 0,24
11. | Cyanoacetic acid 1,11 - - - - -
12. | Propanoic 0,20 - - - - -
13. 2,6-Dimethyl-1,3,7- octatriene - - - - - 0,91
14. Hexanoic acid 6,14 0,84 - - - -
15. | Heptanoic acid 6,66 - - - - -
16. | 5-Methyl-3-heptyne 0,54 - - - - -
17. | 2-Ethyl-3-methylpyrazine, 0,98 1,41 - - - -
18. | (E E)-2,4-Heptadienal 4,22 3,1 - 1,47 - 2,06
19. | 3-Acetyl-2,4-dimethylpyrrole 0,83 - - - - -
20. 1,3,5- Cycloheptatriene 0,81 - - - - -
21. | 1-Phenyl-2-methylpentane 0.06 - - - - -
22. 2-Ethyl-1-hexanol 1,63 3,26 3,06 0,86 2,79 1,20
23, Benzenacetaldehyde - 1,02 - 0,56 0,95 1,40
24' iall{rb};})lgl(:il:hide, I-ethyl- [ ] ] ] ]
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25. 2H-pyran-2-one,5,6-dihydro-

4-methyl ) ) 0,31 ) ) )
26. (Z)- Linalool oxide 18,54 17,95 6,70 16,17 5,44 9,51
27. 1-Octanol - 0,61 - - - -
28. | 3-Ethyl-2,5-dimethylpyrazine 0,37 0,79 - - - -
29. (E)- Linalool oxide 10,98 8,36 5,95 12,13 4,86 9,10
30. 1-Fluoroethyl phenyl ketone 0,39 - - - - -
31. | Linalool 1,39 1,23 8,26 6,81 4,80 8,25
32. 6-Methyl-3,5-heptedien-2-one - 0,79 - - - -
33. g,j)iDimethyl—l,5,7—octatrien— 4.69 3.8 10,88 20,45 8,78 9,96
34. 1-Cyclopropyl-1-pentanol 0,83 0,79 1,71 1,57 - -
35. Ethanone, 1-(2,4-dimethyl-1H-

pyrrol-3-yl) ) 1.27 ) ) ) )
36. Phenylethanol - 1,74 - - - 2,19
37. p-lonone - - 0,89 0,80 - -
38. (E)-5,6-Epoxyde-f-ionone 0,46 - - - - 0,06
39. Benzeneacetonitrile - 3,18 - - - -
40. Epoxylinalol 0,42 0,8 0,35 1,16 - -
41. 2)- -Tri -2-vinvl-4-

hydrovy-tahydiopytan. || 7| 040 [ o] 030 | o
42. Benzenamine,2-ethoxy- 0,82 1,19 - - - -
43. Methyl salicylate 2,37 2,51 - 0,36 - 0,70
44, Decanoic acid - - - - 0,29 -
45. Glycidol - - 0,17 - - -
46. Nonanal - - 0,39 - 0,27
47. 5-Methyl-3-(1-methylethenyl)-

4-hexen-2-one ) ) ) 0,33 ) )
48. Vinyl methacrylate - - 0,72 - - 0,78
49. (E)-Geraniol - - - 1,06 - -
50. Allyl isobutyrate - - 0,21 - - -
51. 1H-Indole - - 2,58 0,79 9,18 13,97
52. | Dodecane - 22,35 45,54 18,11 50,46 31,00
53. Dodecanol - 1,9 1,83 1,59 1,95 0,83
54. p-lonone - - 0,88 0,8 - -
55. o-Decalactone - - - 2,5 1,99 -
56. Methyl propyl diketone - - 0,21 - 0,04 -
57. | Tridecane 13,41 1,74 3,00 2,26 3,41 2,17
58. Tetradecanol 1,42 - - - - -
59. 2,4,4-Trimethylhexane - - - 0,17 - -
60. 4,4-Dimethyl-1-hexene - - - - 0,66 -
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61. Phenyl octyl ether - - - - - 0,34
62. 2H-Pyran-2-methanol,3,4-

dihydro-2,5-dimethyl- ) ) 0,62 0.8 ) )
63. Nerolidol - - 0,92 - 0,82 0,40
64. Octyl formate - - - - 0,44 _
65. o-Undecalactone - - - 3,46 - -

Két qua phan tich ciing chi ra co sy khac biét vé thanh phan ciing nhu ti 1¢ cac chét bay hoi ¢6
trong cac loai ché, cu thé:

- Nhom mono-terpenes va diterpenes: (Z)-linalool oxide; (E)-linalool oxide, linalool; 3,7- di-
methyl-1,5,7-octatrien-3-ol; nerolidol chiém ham lugng cao nhat. Tiép dén 1a cac hop chat nhom
keton (6-methyl-5-hepten-2-one, 6-methyl-3,5-heptadien-2-one) chiém ham luong kha cao. Cac
nhom khéc nhu aldehyde (hexanal, nonanal, (E,E)-2,4-heptadienal, benzenacetaldehyde) va cac ruou
(1-hexenol; 1-octen-3-ol; 2-ethyl-1-hexanol) c¢6 mit v6i ham lugng thap hon.

- Cac hop chét 6-methyl-5-hepten-2-one, (E,E)-2,4-heptadienal, (Z)-linalool oxide, (E)-linalool
oxide; 3,7-dimethyl-1,5,7-octatrien-3-ol déu dugce tim thfiy trong ca 6 mau ché nhung véi ham luong
khac nhau r0 rét.

- Methyl salicylate dugc xac dinh trong cac mau ché va duoc cong nhéan 1a hop chét quan trong
cho sy hinh thanh huong thom tong thé cua ché [8]. Bén canh d6, mdi mot san pham lai c¢6 cong
nghé san xuat khac nhau, dugc 1én men & mutrc d6 khac nhau. Vay nén ham luong methyl salicylate
thu duoc tir moi mau che 1a khac biét, cu thé chi thu dugc methyl salicylate trong bdn mau che Nhat
Ban, Pai Loan' (ché Dai Loan — Nhat Ban), Thai Nguyén va Hanh Dung - Lam Ddong véi ham luong
thép lan luot 1a 2,37%, 2,51%, 0,36% va 0,70%. Trong khi d6, hai mau con lai thi khong cé thanh
phan nay.

So sanh cac thanh phan bay hoi chinh c6 trong sdu mau ché nghién ctru voi nhimg két qua cua
mot nghién ctru trén thé gidi vé san phdm ché 6 long Dong Ding xuét xt tir Pai Loan [8] sir dung
phuong phép vi chiét pha rin twong dong v4i nghién ciru nay, két qua cho thdy 6-methyl-5-
hepten-2-one, linalool, (Z)-linalool oxide, (E)-linalool oxide va 1H-indole déu hién dién trong cac
mau che véi ty 18 16n. Ngoai ra, hai san pham la che 6 long Thai Nguyén va ché 6 long Hanh Dung
& Lam Ddng con co sy trong dong dang ké vai cac thanh phan chinh cua san phdm Dong Ding Dai
Loan, thé hién qua su c6 mit cua methyl salicylate va (E,E)-2,4-heptadienal. Bang phuong phap
GC-MS st dung trong nghién ctru thi nhan thiy (E)-geraniol va benzenacetaldehyde chi dugc phat
hién c6 trong che Dong Ding Pai Loan va che Thai Nguyén.

3.2. Phian nhém sian pham nghién ciru

Sau khi thu nhan va phan tich thanh phan bay hoi ¢ trong ché 6 long bang phuong phap
SPME/GC-MS, x4c dinh dugc 12 hop chit bay hoi quan trong [8,9,13] va chiém ham luong 16n
trong cidc mau nghién ciru, g@)m linalool, 1H-indole, dodecane, nerolidol, (E)-linalool oxide, (Z)-
linalool oxide, 3,7-dimethyl-1,5,7-octatrien-3-ol, 6-methyl-5-hepten-2-one, (E,E)-2,4-heptadienal,
hexanoic acid, methyl salicylate, 1H-pyrrole-2-carboxaldehyde, 1-ethyl. Tién hanh phan nhém cac
san pham bang phuong phap PCA, cho két qua nhu hinh 1.

Hinh 1 cho thay két qua phan nhom cac san phdm nghién ctru trén mit phing chinh thi 1,
biéu dién hon 83% thong tin vé 6 san pham nghién ciru. C6 thé thay rd ba nhém ché 6 long, cu
thé nhu sau:

- Nhém I: Ché Hanh Dung- Lam Pong, ché Dai Loan- Viét Nam (ché Pai Loan?), ché Tam Chéu
(Ldm Péng)
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- Nhom II: Che Thai Nguyén

- Nhom III: Che Nhat Ban, ché Pai Loan
— Nhat Ban (ché Pai Loan')

Méi tuong quan gitta cac thanh phan
bay hoi chinh duoc phan tich bang phuong
phap PCA va dugc biéu dién trén Hinh 2.
Trén mit phang chinh tht nhat (gém thanh
phan chinh thtr 1-2 biéu dién hon 83%
luong thong tin vé san pham), két qua cho
théy 3,7-dimethyl-1,5,7-octatrien-3-ol,
linalool, (E)-linalool oxide va (Z)-linalool
oxide c6 twong quan thuan véi nhau. Ngoai
ra, methyl salicylate va 1H-pyrrole-2-
carboxaldehyde,1-ethyl cling c6 tuong
quan thuan voi nhau. Trong khi do, (E)-
linalool oxide va (Z)-linalool oxide thé hién
méi trong quan nghich véi nerolidol va do-
decane.

Ttr hinh 1 va 2 ¢6 thé nhéan thdy Ché
Hanh Dung - Lam Ddng, ché Pai Loan -
Viét Nam (cheé Dai Loan?), ché Tam Chau
— Lam Pong (nhéom 1) dugce dic trung boi
cac nhom chat linalool, 1H-indole, dode-
cane, nerolidol. Ché Thai Nguyén (nhém
IT) dac trung bdi 3,7-dimethyl-1,5,7-
octatrien-3-ol va (E)-linalool oxide.
Trong khi do6, (Z)-linalool oxide, 6-

Individuals factor map (PCA)
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Hinh 1. Mdt phang chinh thir nhdt biéu dién
hinh chiéu cua 6 san pham

Variables factor map (PCA)
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Hinh 2. Mdt phang chinh thir nhdt - Vong
tron twong quan va hinh chiéu cia 12 hop chat

methyl-5-hepten-2-one, (E,E)-2.,4- bay hoi chinh

heptadienal, hexanoic acid, methyl salicylate, 1H-pyrrole-2-carboxaldehyde,1-ethyl ddc trung
cho thanh phan bay hoi ctia nhém ché thir III gdm ché Nhat Ban va ché Dai Loan — Nhat Ban
(ché Pai Loan’).

3.3. Panh gia thi hiéu vé mui ciia cac loai ché 6 long nghién ciru

Panh gia mtc d6 wa thich ctia 6 mau nudc ché nghién ctru trén phiéu cho diém baoi hoi dong
cam quan (n = 84) trén thang thi hiéu 9 diém vé chi tiéu mui. Két qua sau khi xir Iy duoc thé hién ¢
bang 3.

Két qua phan tich cho théy cdc mau ¢6 su khac biét vé su wa thich mui gitra cac nhom che. Nhom
mau duoc ua thich hon 1a mau ché 6 long Nhat Ban, ché 6 long Pai Loan' (nhom IIT). Diéu nay c¢6 thé
14 do hai mau ché nay c6 su twong dong kha 16n vé su c6 mit ctia cac hop chat thom nhu 6-methyl-5-
hepten-2-one, (E,E)-2,4-heptadienal, linalool, (Z)-linalool oxide va methyl salicylate trong thanh phan.
Két qua phan 3.2 ciing cho thiy 2 san phdm ché ctia Nhat Ban va Pai Loan' xép chung nhom II1. Mat
khac, methyl salicylate (dugc cong nhan 1a hop chit quan trong cho su hinh thanh huong thom téng thé
cuia cheé [8]) thu dugc trong hai mau ché Nhat Ban va Dai Loan! — Nhat cao hon so véi trong Thai
Nguyén va Hanh Dung - Lam Pong. Trong khi d6, hai mau c6 diém thi hiéu vé mui thap nhat 1a Dai
Loan? va Tam Chau - Lam Ddng khong co thanh phan nay. Két qua nay ciing dua ra nhimg dinh hudéng
so bd dé tro gitp cac nha san xuat ¢ thé cai thién tang thi hiéu ngudi tidu dung bang cac yéu t6 cong
nghé, tao ra nhitng thanh phan huong mong muén cho san pham.
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Bdang 3. Murc do wa thich vé mui cua che 6 long twong ung voi 3 nhom san pham

Diém wa thich vé mii ciia 6 mdu ché
Thanh phin Ché
Ché nhom 1 . Cheé nhom I11
nhom II
Hanh Tam
Dung - Dai Chdu — Thai Nhdt Dai
Lim Loan’ Lim Nguyén Bdn Loan'
Dong Dong
Diém wa thich vé mii 6,00 5,38 5,51 5,81 6,24 6,07
Thanh phén bay hoi chiém ty trong lén
1 | 6-Methyl-5-hepten-2-one 2,65 3,83 0,55 3,03 4,27 4,3
2 | Hexanoic acid - - - - 6,14 0,84
3 | (E,E)-2,4-Heptadienal 2,06 - - 1,47 4,22 3,1
4 1H-Pyrrole-2-carboxaldehyde, 1- i i i i 7.11 8.79
ethyl-
5 | (Z)- Linalool oxide 9,51 6,70 5,44 16,17 18,54 17,95
6 | (E)- Linalool oxide 9,10 5,95 4,86 12,13 10,98 8,36
7 | Linalool 8,25 8,26 4,80 6,81 1,39 1,23
8 | 3,7-Dimethyl-1,5,7-octatrien-3-ol 9,96 10,88 8,78 20,45 4,69 3,8
9 | Methyl salicylate 0,70 - - 0,36 2,37 2,51
10 | 1H-Indole 13,97 2,58 9,18 0,79 - -
11 | Dodecane 31,00 45,54 50,46 18,11 - 22,35
12 | Nerolidol 0,40 0,92 0,82 - - -
4. KET LUAN

Nghién ctru dd thu duge thanh phan bay hoi cta san phim ché 6 long bang phuong phap SPME
va phan tich thanh phan bang GC-MS da phat hién duoc khoang tir 19-32 cau tir trong mdi loai ché
thu duge. Két qua ciing cho thay su twong dong so vai cac nghién ciru trén thé gii vé 12 thanh phan
bay hoi quan trong 1a linalool, 1H-indole, dodecane, nerolidol, (E)-linalool oxide, (Z)-linalool oxide,
3,7-dimethyl-1,5,7-octatrien-3-ol, 6-methyl-5-hepten-2-one, (E,E)-2,4-heptadienal, hexanoic acid,
methyl salicylate, 1 H-pyrrole-2-carboxaldehyde, 1 -ethyl chiém ham lugng 16n trong sau mau nghién
ctru. Bén canh dé, ca sdu mau nghién ciru c¢6 sy khac nhau v& mirc d6 ua thich vé chi tiéu mui, trong
d6 hai mau duoc ua thich hon ca 1a mau ché 6 long cia Nhat Ban, Pai Loan? (Pai Loan - Nhat Ban)
v6i diém thi hiéu dat 6,24/9 va 6,07/9 diém.

TAI LIEU THAM KHAO

1. Kumazawa K., Wada Y., and Masauda H. Characterization of epoxydecenal isomers as potent-odorant in
black tea (Dimbula) infusion, J. Agric. Food Chem. 54 (13) (2006) 4795-801.

2. Schuh C. and Schieberle P. Characterization of the key aroma compounds in the bever-
age prepared from Darjeeling black tea: quantitative differences between tea leaves and
infusion, J. Agric. Food Chem. 54 (3) (2006) 916-24.

3. Kawakami M. and Kobayashi A. Carotenoid - Derived Aroma Compounds in Tea, in

Tap chi KIEM NGHIEM VA AN TOAN THUC PHAM (56 2-2018) | 27



NGHIEN CUU KHOA HOC

Carotenoid — Derived Aroma Compounds, American Chemical Society (2001) 145-159.

4. Kawakami M. Comparison of Extraction Techniques for Characterizing Tea Aroma and Analysis
of Tea by GC-FTIR-MS, in Plant Volatile Analysis, H. Linskens and J.Jackson, Editors. Springer
Berlin Heidelberg (1997) 211-229.

5. Lin J., et at. Volatile profile analysis and quality prediction of Longjing tea (Camellia
sinensis) by HS-SPME/GC-MS, J.Zhejiang. Univ. Sci.B 13 (12) (2012) 972-80.

6. Jelén H.H., Majcher M., and Dziadas M. Microextraction techniques in the analysis of
food flavor compounds: A review, Analytica Chimica Acta 738 (0) (2012) 13-26.

7. Xueli P., et at. Development of regression model to differentiate quality of black tea
(Dianhong): correlate aroma properties with instrumental data using multiple linear re-
gression analysis, International Journal of Food Science & Technology 47 (11) (2012)
2372-2379.

8. Li-Fei Wang, Joo-Yeon Lee, Jin-Oh Chung, Joo-Hyun Baik, Sung So, Seung-Kook Park.
Discrimination of teas with different degrees of fermentation by SPME-GC analysis of
the characteristic volatile flavor compounds. Food chemistry,198 (2) (2008), 196-206.

9. Renu Rawat, Ashu Gulati, G.D. Kiran Babu, Ruchi Acharya, Vijay K.Kaul, Bikram
Singh. Characterization of volatile components of Kangra orthodox black tea by gas
chromatography-mass spectrometry. Food chemistry, 230 (2) (2007) 229-235.

10. Claire Chabanet - Statistical analysis of sensory profiling data. Graphs for presenting
results (PCA and ANOVA), Food Quality and Preference 11, Elsevier (2000).

11. Husson F., Bocquet V., and Pages J. - Use of confidence ellipse in a PCA applied to
sensory analysis application to the comparison of monovarietal ciders, Journal of Sen-
sory Studies 19 (2004) 510-518.

12. Ha Duyén Tu (2009). Ky thuat phan tich cam quan thyc phdm. Nha xuit ban Khoa
hoc & K¥ thuat.

13. Jie Lin, Pan Zhang, Zhiqiang Pan, Hairong Xu, Yaoping Luo, Xiaochang Wang. Dis-
crimination of oolong tea (Camelilia sinensis) varieties based on feature extraction and
selection from aromatic profiles analysed by HS-SPME/GC-MS. Food chemistry, 141
(1) (2013) 259-265.

Summary

VOLATILE COMPONENTS OBTAINED FROM OOLONG TEAS AND

PRELIMINARY EVALUATION ON CONSUMER PREFERENCES FOR THESE PRODUCTS
Phan Thi Thanh Hai, Cung Thi To Quynh
School of Biotechnology and Food Technology, Hanoi University of Science
and Technology

Six types of oolong tea products from four different regions were investigated. Their volatile
components were obtained by Solid Phase Microextraction (SPME) method and analyzed by GC —
MS. Results showed that hexanal (ranged from 1.08-1.52%), 6-methyl-5-hepten-2-one (0.55-4.30%),
(Z)-linalool oxide (5.44-17.95%), (E)-linalool oxide (4.86-12.13%), linalool (1.23-8.26%,), epoxyli-
nalool (0.80-1.16%) and methyl salicylate (0.70-2.51%) could be identified as the major compounds
of all six tea products. These products were also classified into 3 groups based on their volatile com-
positions by Principal Component Analysis (PCA) method. The consumer preference analysis (n =
84) showed a significant difference in odor preference levels of these products.

Keywords: Oolong tea, Solid Phase Microextraction, volatile component, Principal Component
Analysis, consumer preference.
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