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Linh vwe k¥ thuat dwgc dé cap

Sang ché dé cap dén ché phdm tao hwong vi c6 kha kha ning tao hodc ting
cuong huong vi va mui thom gidng nhu cam quyt, va cach thirc st dung ché phim tao
huong vi nay.

Tinh trang ky thuit cia sang ché

Hoa qua ho cam quyt rat quen thudc v6i moi nguoi v6i huong thom va huong
vi twoi mat. Thit quéa cta hoa qua ho cam quyt thuong duge an, va nude €p cia ching
thuong dugc st dung dé tao huong vi cho mén dn, va céc loai tinh dau va tuong tu thu
dugc tir cam quyt thuong duge sir dung dé tao huong vi va mui thom gidng nhu cam
quyt cho thuc phim va tuong tu.

Pé tang cuong huong vi va mui thom gidng nhu cam quyt, phuong phép lam
ting cuong huong vi va mui thom bang cach bd sung cac hop chét khac nhau thay cho
céc loai tinh ddu ciing da duogc biét dén.

Tai liéu phi sang ché 1 boc 10 mot phﬁn cac dff)ng phén cua 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan (hop chét (2) dugc mo ta sau).
Danh séach céc tai liéu vién din
Tai lidu phi sang ché

Tai liéu phi sang ché 1: H. SZALKOWSKA-PAGOWSKA, Polish J. of Céng
thirc hoa hoc 1985, 59 (5-6), 531.

Ban chét ky thuat ciia sang ché
Vén @& k¥ thuat can giai quyét

Tuy nhién, tai liu phi sang ché 1 khong néi rang hop chat nay c6 chét luong
mui t6t.

Muc dich cua sang ché 1a dé xuét ché pham tao huong vi c6 kha ning ting
cuong huong vi va mui thom giéng nhu cam quyt, va dé xuét cac san pham khac nhau
¢6 huong vi va mui thom gidng nhu cam quyt dugc ting cudng bang cach sir dung ché

phém tao huong vi.
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Giai phép giai quyét van dé k¥ thuét

La két qua cua cac nghién ciru chuyén sau dé dat dugc cac muc dich néu trén,
cic tac gid sang ché da phat hién ring 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan, chua bao gio dugc sir dung lam chét thom, c6 thé dugc sir

dung dé ting cuong hwong vi va mui thom gidng nhu cam quyt, d4n dén hoan thién sang

r
n

che.
Tirc 13, sang ché bao gdm céc dbi twong tir [1] dén [5] sau day.

[1] Ché phim tao huong vi bao gdbm  6a,7-dimetylhexahydro-2H-2,5-

metanoxyclopenta [b] furan.
2] Ché pham tao huong vi theo [1], dugc sir dung cho thuc pham hogc dd udng.
[3] Hop chét dugc thé hién bang cong thirc (1) dudi day.

[Cong thirc héa hoc 1]

Q0

[4] Thuc phim hodc d6 ubng, ché phim dung qua dudong ubng, san pham thude 14,
hodc san phém tiéu dung, bao gém ché phém tao huong vi theo [1] hodc [2] hodc hop
chét theo [3].
[5] Phuong phap san xuét thuc pham hogc dd ubng, ché phim dung qua dudng
ubng, san pham thudc 14, hodc san pham tiéu dung, phuong phap bao gbm bd sung ché
pham tao hwong vi theo [1] hodc [2] hodc hop chét theo [3].
Hiéu qua dat dugc cua sang ché

Theo ché phém tao huong vi theo sang ché, c6 thé tao huong vi va mui thom
gidng nhu cam quyt cho nhiéu san pham khic nhau hodc lam ting cudng huong vi va
mui thom giéng nhu cam quyt cia cac san phim khéc nhau.
MG ta chi tiét sang ché

Sau day, sang ché s& dugc mo ta chi tiet.
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Theo sang ché, hop chét duoc thé hién bang cong thuc (1) cling dugc goi la
hop chat (1).

Hop chét 6a,7-dimetylhexahydro-2H-2,5 -metanoxyclopenta [b] furan theo
sang ché (sau ddy ciing dugc goi 1a hop chét theo sing ché) c6 chu tric héa hoc dugce
thé hién bing cong thire (1) hodc (2) dudi day. Hop chét (1) va hop chat (2) 1a céc ddng
phan cta nhau. Da phat hién rang theo sang ché ca hai hop chét (1) va hop chit (2) déu

¢6 huong vi giéng nhu cam quyt.

[Cong thitc hoa hoc 2]

(1) ()

Hon nita, cac hop chat (1) va (2) c6 cac ddng phan dugc thé hién bang cac cong
thirc (1a), (1b), (2a), va (2b) dudi déy, tuong ung. Tic 13, 6a,7-dimetylhexahydro-2H-

2.5-metanoxyclopenta [b] furan ¢6 bbn loai déng phan.

[Cong thitc hda hoc 3]
(1a) (1b) (2a) (2b)

Hop chét (1a): ddng phan (2R, 3aR, 5R, 6aR, 7R)
Hop chét (1b): ddng phan (2R, 3aR, 5R, 6aR, 7S)
Hop chét (2a): ddng phén (28, 3aS, 58, 6a8, 78
Hop chét (2b): ddng phan (28, 3a8, 58, 6aS, 7R)

Lién quan dén phwong phép san xuat 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan, phuong phap tbng hop hop chét (1a) va hop chét (1b) 1a

mot vi du.
Déu tién, R,R-carveol dugc diéu ché 1am nguyén liéu ban d4u, thiiy ngan axetat

o]
o)
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dugce bd sung vao nguyén liéu ban du dé thu dugc hop chit hai vong chira thiy ngan
nhu 1a hop chat trung gian, va NaBHa dugc bd sung thém vao do6 dé thuc hién phan tng
khtr loai bé thuy ngan, nhd d6 thu duogc hdn hop cta hgp chét (1a) va hop chit (1b).

[Cong thitc hoa hoc 4]
HO
Hg(OAC)Z O NaBH4 o)
THF / H,0 NaOH aq
AcOHg
1
R,R-carveol (13) (1b)

Hop chat (2a) va hop chét (2b) c6 thé dugc tong hop theo cach gidng nhu khi
tbng hop hop chét (1a) va hop chét (1b), trir R,R-carveol, nguyén liéu ban dau dé tong
hop hop chat (1a) va hop chét (1b), duoc thay thé bang S,S-carveol.

Ché phim tao huong vi theo sing ché chira 6a,7-dimetylhexahydro-2H-2,5-

metanoxyclopenta [b] furan.

Ham luong ciia hgp chét theo sang ché trong ché pham tao huong vi thich hop
I tir 0,00001 dén 10,000 ppm, tét hon 1a tir 0,0001 dén 1,000 ppm, va tot hon nira Ia tir

0,001 dén 100 ppm, trén co s& trong lugng cla ché pham tao huong vi.

Tit ca bdn loai ddéng phan cua 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan déu hiru dung lam chét thom, va ddng phan hogc hén hop

ddng phan bat ky co thé dugc sir dung.

Trong sb chung, ddng phan va hon hop ddng phan c6 ty 1& hop chét (1) cao
dugc uu tién. Ty 1€ hop chét (1) trén hop chét (2) trong ché pham tao hwong vi thich hop
Ia tir 100:0 dén 60:40, va t6t hon 1a tir 100:0 dén 80:20.

Hop chét theo séng ché va ché phim tao huong vi theo sing ché co thé duoc
tron thuc tiép & lugng vét voi thue pham hodc d6 udng, cac ché pham dung qua dudng
ubng, cc san phim thudc 14, va cac san pham tiéu dung dé tao hoic ting cuong huong
vi va mui thom gidng nhu cam quyt.

DPbi vai thuc phém hoidc dd uéng, cacviducu thé cia ching bao gém: cac loai
dd ubng nhu d6 ubng co6 ga, nude mém nuéc ép trai cay, dd udng 1am tir sira, d6 ubng

chira vi khuan axit lactic, nudc ting luc, stta dau nanh va nude uong tur tra; cac loai do
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uéng chtra con nhu ruou shochu trdn véi nude soda, dd uéng cocktail, rugu c6 ga, rugu
trai cay, va dd ubng c6 con cho muc dich y té; cac mon trang miéng nhu kem, sita da
(ice milk), kem dé (lacto-ice), nudc hoa qua u6p lanh, sita chua, banh pudding, thach,
va moén trang miéng hang ngay; banh keo nhu caramen, keo, keo vién, banh quy gion,
banh bich quy, banh quy, banh ngot, socdla, thirc an vat, va keo cao su; cac loai sup nhu
stp Nhat, stp Au; mut; gia vi ném ném; cac loai dd uéng uéng lién khac nhau; va cac
loai thuc phdm in lién khac nhau. Trong s6 ching, b ubng hoac dd ubng c6 cdn duge

uu tién.

Luong hop chét theo sang ché dugc bd sung vao thuc phém hodc dd uéng co
thé & pham vi ndng do tir 0,00001 dén 10,000 ppb, thich hop la tir 0,0001 dén 1,000 ppb,

va tot hon 1a tir 0,001 dén 100 ppb, so vai trong luong cia thuc phém hodc dd uéng.

Lugng ché pham tao huong vi duge bd sung vao thuc pham hoic d6 udng thay
dbi phu thudc vao loai va dang cua san phém, va thuong ¢ pham vi néng dd tur 0,001
dén 10 % khéi luong, thich hop 1a tir 0,01 dén 5 % khoi luong, dya trén khéi luong cua

thuc pham hogc dd ubng trudce khi ché phim tao huong vi dugc b sung.

Déi véi cac ché pham ding qua dudng udng, cac vi du vé ching bao gom kem

danh rang, nudc siic miéng, nudc rira miéng, keo ngim, keo cao su, va tuong tu.

Luong hop chét theo séng ché duoc bd sung vao ché phdm dung qua dudng
ubng c6 thé & pham vi ndng do tir 0,0001 dén 100,000 ppb, t6t hon 1a tir 0,001 dén
10,000 ppb, va tdt hon nira 1a tir 0,01 dén 1,000 ppb, so vai trong lugng cua ché phém

dung qua duong ubng.

Lugng ché pham tao hwong vi dugc bd sung vao ché phim dung qua duong
ubng thay d6i phu thudc vao loai va dang cua san pham, va thudng thich hop la tir 0,01
dén 5 % khdi luong, t6t hon 1a tir 0,1 dén 3 % khdi lugng, dua trén téng khdi luong cla
ché pham dung qua duong ubng.

Déi v6i cac san pham thudce 14, cac vi du vé ching bao gbm thudc 14 diéu, thudc
14 dién tir, va tuong tur.

Lugng hop chit theo sang ché dugc bd sung vao san pham thudc 14 c6 thé &
pham vi néng do tir 0,0001 dén 100 ppm, tot hon 1a tir 0,001 dén 10 ppm, va tSt hon nita

13 tr 0,01 dén 1 ppm, so véi trong luong clia san phim thudce 14.

5/44
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Lugng ché phim tao huong vi dugc bd sung vao san phim thudc 14 thay doi
phu thudc vao loai va dang cia san phém, va c6 thé, vi dy, thich hop 1a tir 0,00001 dén
90 % khéi luong, va tét hon 1a tir 0,0001 dén 50 % khi lugng, so véi téng khdi lugng

cua 14 thuoc 1a.
Déi v6i san pham tiéu dung, cc vi du cu the vé chung bao gom:

céc san pham tao mui thom nhu nudce hoa nong dd cao, nude hoa nong do trung
binh (eau de parfum), nu6c hoa nong do thap (eau de toilette) va nudc hoa nong do rat

thp (eau de cologne);

m¥ phém nén nhu kem rira mit, kem tan, kem 1am sach, kem téy trang, kem
lanh, kem mat xa, sita dudng da, nudc thom dudng da, nuéc thom lam dep, mat na mat,

va nudc tay trang;

m§ phdm hoan thién nhu phan nén, phéan phu, phan phu ran, phan rom, phan
ma4, son dudng mdi, phan ma nén, chi ké mat, mascara, phan mat, chi ké may, mat na

mat, son méng tay va nudc tdy son mong tay;

m§ pham danh cho téc nhu sap vubt téc, kem 1am mém toc, nudc thom tao
kidu toc, tram cai toc, dau goi kho, dau dudng téc, che pham xu ly téc, kem dudng toc,
thubc dudng toc, nude dudng toc, keo Xit toc, nude lam cung toéc va tao nép, thudc
dudng phuc hoi toc, va thudc nhudém toc;

m§ pham chong nang nhu cdc san pham nhuém da va céac san pham chong
nang

dugc m§ phdm nhu chat chong d6 mo hoi, kem dudng da hodc gel boi sau khi
cao rau, chat tao nép toc vinh vién, x4 phong tri liéu, dau gdi tri liéu va my pham bdi da
tri liu;

céc san phdm chiam séc toc nhu dau goi dau, dau xa, dau gdi-xa, chat lam mém
toc, thude diéu tri cho téc va mit na toc;

x4 phong nhu xa phong vé sinh, xa phong tam, xa phong nudc hoa, xa phong
trong suot va xa phong tong hop;

san pham lam sach co thé nhu xa phong tam, dau tim-g0i, xa phong rira tay va

kem mat;
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san phim tim nhu sdm pham ding dé tém (nhu muoi tdm, vién tam, va nudc
tam), bot tam (nhu bot tam), dau tam (nhu nugce hoa tam, va vién nang tam), stfa tam,

gel tam, va vién tam;

chét tiy rira nhu chét tay rira manh cho quén 4o, chét tay rira nhe cho quén 4o,
chét tdy rira dang 16ng, xa phong gidt, chét tdy rira dang nén, va xa phong bot;

chét hoan thién lam mém nhu chit 1am mém va chim soc dd noi thét;

san phém lam sach nhu san phém lam sach, san phém lam sach nha ctra, san
phém lam sach nha v€ sinh, san phém lam sach nha tdm, san phém lam sach kinh, san
pham lam sach nidm méc, va san phdm lam sach st dung cho 6ng thoat nudc;

san phim lam sach nha bép nhu xa phong cho nha bép, xa phong tong hop
dung cho nha bép, va san phém lam sach bd dbd an;

chét tiy trang nhu cac chét tiy trang oxy hoa (nhu cac chat tiy tring gbc clo,
va céc chét tay tréng gbc oxy), cac chét tiy trang dang khir (nhw céc chét tiy trang gbc
luu huynh), va cac chét tiy tring quang hoc;

céc san pham tao sol khi nhu san pham tao sol khi dang xit, va san pham xit
bot;

céc chit khir mui hodc chat thom nhu cac san phim dang ran, dang gel, va dang
long (nude hodc dau);

c4c san phim nhu yéu pham hang ngay va dd gia dung nhu khin gidy, va gidy
vé sinh;

cac loai ban dugc phém nhu cac phu gia tim dang 16ng, nude sic miéng, va
chit xua dudi con trung (ching han nhu loai phun suong va loai dung dich nuéc); va

cac loai dugc ph'ém nhu m¥y phém trj liéu va nude thom tri lidu.

Luong hop chit theo sang ché dugc bd sung vao san pham tiéu dung co thé &
pham vi ndng d6 tir 0,0001 dén 100,000 ppb, tot hon la tir 0,001 dén 10,000 ppb, va tét
hon nita 13 tir 0,01 dén 1,000 ppb, so v&i trong lugng cla san pham tiéu dung.

Luong ché pham tao huong vi dugc bd sung vao san phim tiéu dung thay d6i
phu thudc vao loai va dang cia san pham, va thudng co thé 1a tir 0,001 dén 90 % khdi

lwong, tét hon 1a tir 0,01 dén 50 % khéi luong, va ot hon nita 1 0,1 dén 25 % khoi
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luong, tuong ung, dua trén khdi luong cuia san phém tiéu dung trudce khi ché phém tao

huong vi dugc bd sung.

Ngoai ra, hgp chét hodc ché ph'flm tao hwong vi theo sang ché c6 thé duoc tron
v6i cac chit thom khac, va hon hgp duge bd sung vao mdi trong sb cac san pham néu
trén dé tao hodc ting cudng huong vi va mui thom gidng nhu cam quyt. Pbi voi cac
chét thom khac, cac chit thom téng hop khac nhau, cac chét thom tu nhién, cc tinh dau
tu nhién, chiét xuét thuc vat hoic tuong tu co thé dugc dé cap, va cac vi du vé chung
bao gém tinh dau tu nhién, chét thom tu nhién, va chit thom téng hgp nhu duge mo ta
trong tai liéu “Japan Patent Office Gazette, Known Customary Technologies (Flavor),

Part 1I: Food Flavor, cong bb ngay 14/01/2000, cAc trang tir 88 dén 1317

Céc vi du dugc uu tién vé céc loai cam quit ctia hwong vi va mui thom gidng
nhu cam quyt dugce tao ra hodc ting cuong theo sang ché bao gdm budi do, cam, chanh
vang, chanh xanh, cam Nhat (yuzu), cam do, cam dang, quyt, quyt hdng, quyt hong
satsuma, cam lai buoi (amanatsu), cam natsumikan, cam hassaku, bu6i, chanh kabosu,
chanh sudachi, chanh hebesu, cam bergamot, va budi lai (oroblanco), nhung cam quyt
khong gi6i han & céc loai duge mod ta ¢ déy.

Vi du thwe hién sang ché

Sau day, sang ché s& dugc mo ta chi tiét hon dva trén cac vi du, nhung sang
ché khong bi gidi han & cac vi du nay.

Céc dung cu phan tich dugc sir dung trong cdc vi du nay nhu sau.

Thiét bi do phd cong hudng tir hat nhdn NMR : AVANCE III 500 (san xuét boi
BRUKER BIO SPIN K.K.)

Phé ké séc ky khi ghép khéi phd: GCMS-QP2010 (san xudt bdi Shimadzu

Corporation)

Phé ké shc ky khi ghép khéi phd cong nghé Orbitrap: TRACE1310 (GC) +
Exactive GC (phd ké khéi phd) (san xuét boi Thermo Fisher Scientific Inc.)

S4c ky 16ng hiéu néng cao
Bom: LC-20A (san xuat boi Shimadzu Corporation)

DPau do: SPD-M20A (san xudt boi GL Sciences Inc.)
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Cot phan tach: YMC-Triart C18 ExRS (san xuét béi YMC Co., Ltd.)

(Vi du 1) (tbng  hop (2R,3aR,5R,6aR,7R)-6a,7-dimetylhexahydro-2H—2,5-
metanoxyclopenta [b] furan (hop chdt (la)) va (2R,3aR,5R,6aR,7S)-6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan (hop chét (1b))

30,4 g (R,R)-carveol dugc b6 sung vao 200 mL dung dich THF. 61,2 g thiy
ngan axetat dugc bd sung vao dung dich THF va dugc cho phép phan tng ¢ nhiét do
20°C trong thoi gian 9 ngay dé thu duoc hop chét trung gian hai vong chtra thuy ngan.
Sau d6, 50 mL dung dich natri hydroxit ndng d6 3M trong nude va 11,4 g NaBHs dugc
bd sung va dugc cho phan ing & nhiét do 15°C trong thoi gian 3 gio dé thuc hién loai
bo thiy ngan khu, nhd do thu dugc hdn hop cia (2R,3 aR,5R,6aR,7R)-6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan va (2R,3aR,5R,6aR,7S)-6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan.

Tiép theo, thyc hién tinh ché bang sic ky 16ng hiéu nang cao (dung dich rira
giai; nudc:axetonitrin = 70:30 (ty 18 thé tich)) d& thu dugc hop chit dich
(2R3 aR,5R,6aR,7R)-6a,7-dimetylhexahydro-2H-2,5 -metanoxyclopenta [b] furan va
(2R,3aR,5R,6aR,7 S)-6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan (do
tinh khiét theo sic ky khi: 100%).

<Dit liéu vat ly cua (2R,3aR,5R,6aR,7R)-6a,7—Dimety1hexahydro-2H-2,5-

metanoxyclopenta [b] furan>
'H NMR (500 MHz, CDCls) :

4,02 (t, T = 3,60 Hz, 1H), 2,10 (t, J = 6,65 Hz, 1H), 2,03 (m, 1H), 1,96 (m, 1H),
1,90 (d, T = 11,06 Hz, 1H), 1,88 (dd, J = 11,15 Hz, 3,30 Hz, 1H), 1,78 (m, 1H), 1,77 (m,
1H), 1,48 (m, 1H), 1,47 (dd, T = 11,06 Hz, 4,00 Hz, 1H), 1,38 (s, 3H), 0.89 (d, ] = 7,21
Hz, 3H),

13C NMR (125 MHz, CDCls) :
85,10, 81,54, 47,31, 44,87, 42,10, 38,17, 37,04, 36,52, 23,14, 15,66

Khéi phd phén giai cao HRMS(CI+): tinh cho CioHi7O([M+H]+) 153,1274;
phét hién, 153,1274

<Dit liéu vat ly cua (2R,3aR,5R,6aR,7S)-6a,7-Dimetylhexahydro-2H-2,5-

metanoxyclopenta [b] furan>

9/144
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"H NMR (500 MHz, CDCls) &:

3,96 (d, J = 4,55 Hz, 1H), 2,17 (1, J = 6,60 Hz, 1H), 2,08 (dd, J = 11,75 Hz,
3,50 Hz, 1H), 2,06 (m, 1H), 1,96 (m, 1H), 1,73 (m, 1H), 1,71 (d, J=10,55 Hz, 1H), 1,61
(dd, T = 11,40 Hz, 3,00 Hz, 1H), 1,57 (dd, J = 7,00 Hz, 2,40 Hz, 1H), 1,35 (s, 3H), 1,24
(dd, J= 11,75 Hz, 2,80 Hz, 1H), 1,05 (d, ] = 7,00 Hz, 3H), C NMR (125 MHz, CDCl)
o:

86,47, 81,78, 43,89, 42,52, 42,33, 42,24, 42,10, 36,36, 23,39, 17,31

HRMS(CI+): tinh cho Ci1oH17O([M+H]+) 153,1274; phat hién, 153,1274
(Vi du 2) (Téng hop  (2S,3aS,5S,6a8S,75)-6a,7 -dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan (hop chidt (2a)) va (2S,3a8,55,6aS,7R)-6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan (hop chét (2b))

Hoén hop cua (28,3aS,SS,6aS,7S)-6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan va (28,3aS,5 S,6aS,7R)-6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan dugc thu theo cach tuong tu nhu & vi du 1 trir viée (R,R)-
carveol duoc thay bang (S, S)-carveol.

Tiép theo, thyc hién tinh ché bang sic ky 16ng hiéu nang cao (dung dich rura
giai; nudc:axetonitrin = 70:30 (ty 16 thé tich)) dé thu duoc céac hop chit dich
(2S,3a8S,5 S,6aS,7S)-6a,7—dimetylhexahydr0-2H—2,S-metanoxyclopenta [b] furan va
(2S,3a8S,5 S,6aS,7R)-6a,7-dimetylhexahydr0-2H-2,5-metanoxyclopenta [b] furan (40
tinh khiét theo sic ky khi: 100%).

<Dit liéu vat ly cua (2S,3aS,5S,6aS,7S)-6a,7-Dimetylhexahydr0-2H-2,5-
metanoxyclopenta [b] furan>

'H NMR (500 MHz, CDCl3) 6:

Hop chit duoc du doén la gidng hét nhu hop chét (1a).

l3C NMR (125 MHz, CDCl;) 6:

Hop chit duge du doan 1a gidng hét nhw hop chat (a).

HRMS(CI+): tinh cho C1oH17O([M+H]+) 153,1274; phat hién, 153,1274

<Dit liéu vat ly cioa (2S,3aS.5 S,6aS,7R)-6a,7-Dimety1hexahydro-2H-2,5-

metanoxyclopenta [b] furan>
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H NMR (500 MHz, CDCL) 5:

11/44

Hop chit duoc dy doan 1a giéng hét nhu hop chét (1b).

13C NMR (125 MHz, CDCls) 6:

Hop chét duoc dy doan 1a gidng hét nhu hop chét (1b).

HRMS(CI+): tinh cho CioH1zO([M+H]+) 153,1274; phét hién, 153,1274

(Vidu 1-1) San xuét ché phém tao huong vi cam

Sau khi san xudt & vi du 1, hop chit (2R,3aR,5R,6aR,7R)-6a,7-

dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan phan 1ap dugc (hop chét (1a))

duge str dung dé diéu ché phdm tao huong vi cam (A) dua trén cong thic sau day. bé

so sanh, ché phém tao huong vi cam (B) duoc chuén bi dua trén cdng thirc sau day.

[Bang 1]
(Thanh phan) Ché phim tao huong Ché phim tao huong

vi (A) (phan theo
trong lugng)

vi (B) (phidn theo
trong luong)

(2R,3aR,5R,6aR,7R)-6a,7- 0,01 -
dimetylhexahydro-2H-2,5-

metanoxyclopenta [b] furan (hop

chit (1a)) duoc phan lap sau khi san

xuat & vidu 1

DAu cam (ép lanh) 50,0 50,0

Etanol Phan con lai Phan con lai

Téng cong

1000,0

1000,0 J

M3i trong sb cac ché pham tao huong vi cam (A) va (B) dugc chuén bi theo

cong thuc & trén duge bo sung vao nuée & nong do 1a 0,1%, va kiém tra cam quan da

dugc thuc hién boi 11 chuyén gia tham gia hdi thao. Két qua I, tit ca nhitng ngudi tham

gia hoi thao ddu c6 v kién ring ché phim tao huong vi (A) di vuot trdi hon hén ché

pham tao huong vi (B) vé mit tao ra cam giac turoi mat, va vi nuéc qua chan thue. biéu

nay ciling ding dbi véi truong hop ma (2R, 3 aR,5R,6aR,7R)-6a,7-dimetylhexahydro-2H-

2.5-metanoxyclopenta [b] furan trong ché phim tao huong vi (A) dugc thay thé véi
(2R,3aR,5R,6aR,7S)-6a,7-dimetylhexahydro-2H-2,S-metanoxyclopenta [b] furan (hop

chét (1b)).
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(Viduy 2-1) San xuét ché pham tao huong vi cam

Sau khi san xudt & vi du 2, hop chit (2S,3a8,5S,6a8,7S)-6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan phén 1ap duoc (hop chit (2a))
duoc sir dung dé didu ché phdm tao huong vi cam (C) dua trén cong thirc sau day. Dé

so sanh, ché phdm tao huong vi cam (D) dugc chuén bi dua trén cong thuc sau day.

[Bang 2]

(Thanh phan) Ché phém tao huong vi (C) | Ché pham tao huong vi (D)
(phan theo trong lugng) (phén theo trong luong)

(2S,3a8,5S,6a8,7S)-6a,7- | 0,01 -
dimetylhexahydro-2H-2,5-
metanoxyclopenta [b]
furan (hop chét (2a)) duogc
phén 14p sau khi san Xuét &

vidu?2

DAau cam (ép lanh) 50,0 50,0

Etanol Phén con lai Phén con lai
Téng cong 1000,0 1000,0

MB&i trong sb cac ché phém tao huong vi cam (C) va (D) dugc chuén bi theo
cong thirc & trén dugce bd sung vao nude & ndng d6 1a 0,1%, va kiém tra cAm quan da
duoc thuc hién béi 11 chuyén gia tham gia hi thao. Két qua 13, tit ca nhitng ngudi tham
gia hoi thao déu c6 y kién rang ché pham tao huong vi (C) dd vuot trdi hon hén ché
pham tao hwong vi (D) vé mit ting cudng cam gidc twoi mat, va cam giac tuoi xanh
chan thuc. Diéu nay ciing dung dbi v6i truong hop ma (2S,3aS,58,6aS,75)-6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan trong ché pham tao huong vi (C) |
duoc thay thé voi (2S,3a8,5 S,6aS,7R)-6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan (hop chét (2b)).

(Vidu 3) San xuét ché pham tao huong vi cam

Hop chit 6a,7 -dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duogc
san xut trong vi du 1 (tuc 13, hdn hop ctia hop chét (1a) va hop chét (1b), 4p dung tuong
tu cho céac vi du tiép theo) dugc str dung dé didu ché phdm tao huong vi cam (1) dua

trén cong thic sau day. bé so sanh, ché phém tao huong vi cam (2) duogc chuén bi dua
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trén coOng thic sau day.
[Bang 3]
(Thanh phan) Ché pham tao huong vi (1) Ché phim tao huong vi (2)

(phan theo trong lugng) (phén theo trong lugng)

6a,7-dimetylhexahydro- 0,01 -
2H-2,5-metanoxyclopenta
[b] furan theo vi du 1

DAau cam (ép lanh) 50,0 50,0
Etanol Phén con lai Phan con lai
Tong cong 1000,0 1000,0

MBdi trong sb cic ché phim tao huwong vi cam (1) va (2) dugc chuén bi theo
cong thuc & trén dugc bd sung vao nudc & ndéng dd 1a 0,1%, va kiém tra cdm quan da
duoc thuc hién béi 11 chuyén gia tham gia hoi thao. Két qua 1a, tit ca nhitng ngudi tham
gia hoi thao déu c6 y kién rang ché pham tao huong vi (1) da vuot troi hon h#n ché phim
tao huong vi (2) vé miit tao ra cam gidc tuoi mat, va vi nudc qua chan thyuc. Diéu nay
cling dung dbi véi traomg hgp ma, bt ké loai nao trong sd bdn loai ddng phan cta 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan co trong ché pham tao hwong vi
(1), ddng phan nay duoc thay thé v6i hdn hop dong phan (tuc 14, hdn hop cia hop chit
(2a) va hop chét (2b)).

(Vidu4) San xudt ché phém tao huong vi cam

Ché pham tao huong vi cam (3) dugc chuén bi dua trén cong thirc sau day st
dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san Xuét trong

vidu 1. Pé so sanh, ché phém tao huong vi cam (4) dugc chuén bi dya trén cong thuc

sau day.
[Bang 4]
(Thanh phan) Ché phém tao huong vi (3) | Ché pham tao huong vi (4)

(phén theo trong luong) (phén theo trong luong)

6a,7-dimetylhexahydro- 0,01 -
2H-2,5-metanoxyclopenta
[b] furan theo vi du 1

Etyl butyrat 0,5 0,5
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Octanal 1,0 1,0

Nonanal 0,1 0,1

Decanal 0,5 0,5

Linalool 2,0 2,0

Etanol Phan con lai Phan con lai
Tong cong 1000,0 1000,0

M3i trong s céc ché pham tao huong vi cam (3) va (4) duoc chuén bi theo
cong thirc & trén duoc bd sung vao nuge & ndng dd 1a 0,1%, va kiém tra cam quan da
duoc thuc hién boi 11 chuyén gia tham gia hoi thao. Két qua 14, tat ci nhiing ngudi tham
gia hoi thao ddu c6 ¥ kién ring ché pham tao huong vi (3) da vuot trdi hon h#n ché phdm
tao huong vi (4) vé& mit tao ra cam giac twoi mat, va vi nude qua chan thuc. Piéu nay
cling dung ddi véi trudng hop ma, bat ké loai nao trong s6 bon loai ddng phan cua 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c6 trong ché phim tao huong vi
(3), ddng phan d6 dugc thay thé v6i hdn hop ddng phan.

(Vidu 5) San xuét ché phém tao huong vi chanh vang

Ché pham tao huong vi chanh vang (5) dugc chuén bi dua trén cong thirc sau
day str dung 6a,7-dimetylhexahydro-2H-2,5 -metanoxyclopenta [b] furan dugc san xudt
trong vidu 1. Pé so sénh, ché phém tao huong vi chanh vang (6) dugc chuén bi dua trén

cong thirc sau day.

[Bang 5]
(Thanh phan) Ché pham tao huong vi (5) Ché pham tao huong vi (6)

(phan theo trong luong) (phan theo trong luong)

6a,7-dimetylhexahydro- 0,01 -
2H-2,5-metanoxyclopenta
[b] furan theo vidu 1

DAu chanh vang (ép lanh) | 50,0 50,0
Etanol Phan con lai Phan con lai
Téng cong 1000,0 1000,0

MB&i trong sb cac ché phim tao huong vi chanh vang (5) va (6) dugc chuén bi

theo cong thirc & trén dugce bo sung vao nudc & ndong do 1a 0,1%, va kiém tra cam quan
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d3 duoc thyuc hién boi 11 chuyén gia tham gia hoi thao. Két qua 13, tit ca nhitg nguoi
tham gia hoi thdo ddu c6 v kién rang ché phdm tao hwong vi (5) da vuot trdi hon hin
ché phém tao huong vi (6) v& mit tao ra cAm giac twoi mat, va vi ngot mat. Diéu nay
cling ding d6i v6i truong hop ma, bat ké loai nao trong sb bbn loai ddng phan cua 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c6 trong ché phim tao huong vi
(5), ddng phan d6 dugc thay thé véi hdn hop dong phan.

(Vi du 6) San xuét ché phim tao huong vi chanh vang

Ché phém tao huong vi chanh vang (7) duoc chuén bi dua trén cong thirc sau
day st dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duoc san xuét
trong vidu 1. D& so sanh, ché phém tao huong vi chanh vang (8) dugc chuén bi dua trén

cong thirc sau day.

[Bang 6]

(Thanh phan) Ché pham tao huong vi (7) | Ché phim tao huong vi (8)
(phan theo trong lugng) (phan theo trong lugng)

6a,7-dimetylhexahydro- 0,01 -
2H-2,5-metanoxyclopenta
[b] furan theo vi du 1

Citral 3,0 3,0
a-terpineol 1,0 1,0
Geraniol 0,5 0,5

Geranyl axetat 0,5 0,5

Neryl axetat 0,5 0,5

Etanol Phan con lai Phén con lai
Téng cong 1000,0 1000,0

MQi trong s6 cac ché phém tao huong vi chanh vang (7) va (8) duoc chuén bi
theo cong thirc 6 trén duoc bd sung vao nude & ndéng do 1a 0,1%, va kiém tra cam quan
d3 duoc thuc hién boi 11 chuyén gia tham gia hoi thao. Két qua 1a, tt ca nhitng nguoi
tham gia hoi thao déu c6 ¥ kién rang ché pham tao hwong vi (7) da vuot trdi hon hin
ché phém tao huong vi (8) vé mit tao ra cam gidc tuoi mat, va vi ngot mat. Diéu nay
cling ding d6i véi truong hop ma, bat ké loai ndo trong s6 bdn loai ddng phan cua 6a,7-

dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c6 trong ché pham tao huong vi
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(7), ddng phan d6 dugc thay thé v6i hdn hop dong phan.
(Vidu 7) San xut ché phim tao huong vi budi do

Ché pham tao huong vi budi d6 (9) dugc chuén bi dya trén cong thirc sau day
st dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san xuét

trong vi du 1. Pé so sénh, ché phém tao huong vi budi do (10) dugc chuén bi dua trén

cong thirc sau day.

[Bang 7]

(Thanh phan) Ché phim tao hwong vi (9) | Ché phim tao huong vi (10)
(phan theo trong luong) (phan theo trong lugng)

6a,7-dimetylhexahydro- 0,01 -
2H-2,5-metanoxyclopenta
[b] furan theo vidu 1

Dau budi do (ép lanh) 50,0 50,0
Etanol Phan con lai Phan con lai
Téng cong 1000,0 1000,0

M>5i trong sb cac ché phdm tao hwong vi budi do (9) va (10) duge chuén bi
theo cOng thirc & trén dugc bd sung vao nuée & ndng do 1a 0,1%, va kiém tra cam quan
da dugc thuc hién bsi 11 chuyén gia tham gia hdi thao. Két qua 1a, tt ca nhitng ngudi
tham gia hdi thao ddu c6 vy kién rang ché phdm tao huong vi (9) dad vuot trdi hon hin
ché phém tao huong vi (10) vé mit tao ra cam gidc tuoi mat, va vi nude qua chan thuec.
Piéu nay ciing ding dbi vé6i truong hgp ma, bAt ké loai nao trong s6 bdn loai ddng phan
ctia 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan ¢6 trong ché phdm tao
huong vi (9), ddng phan d6 dugc thay thé véi hdn hop dong phan.

(Vidu 8) San xuét ché phém tao huong vi buoi do

Ché phim tao huong vi budi do (11) duge chuén bi dua trén cong thitc sau day
stt dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san xuét
trong vi du 1. Pé so sanh, ché phém tao huong vi budi dé (12) duogc chuén bi dua trén

cong thic sau day.
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[Bang 8]

(Thanh phéan) Ché phim tao hwong vi|Ché phim tao huong vi
(11) (phan theo trong |(12) (phan theo trong
lugng) lugng)

6a,7-dimetylhexahydro- 0,01 -

2H-2,5-metanoxyclopenta

[b] furan theo vidu 1

Nootkaton 2,0 2,0

Octanal 0,3 0,3

Decanal 0,2 0,2

Dodecanal 0,1 0,1

Linalool 0,8 0,8

Cis-3-hexenol 0,5 0,5

Etanol Phan con lai Phén con lai

Téng cong 1000,0 1000,0

M3ai trong sb cac ché pham tao huong vi budi do (11) va (12) duge chuén bi
theo cong thic & trén duoc bd sung vao nuGe & ndéng d6 14 0,1%, va kiém tra cAm quan
da duoc thuc hién bi 11 chuyén gia tham gia hoi thao. Két qua 1a, tat ca nhimg nguoi
tham gia hoi thao déu coy kién réng ché phém tao huong vi (11) d& vuot troi hon han
ché pham tao huong vi (12) vé mit tao ra cam gidc twoi mat, va vi nuéc qua chén thyc.
Diéu ndy ciing ding d6i véi trudng hop ma, bt ké loai nao trong s& bon loai dong phan
clia 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c6 trong ché pham tao
hwong vi (11), ddng phan d6 duge thay thé véi hdn hop dong phan.

(Vidu9) San xuét ché phérn c6 chanh xanh

Ché phém tao huong vi chanh xanh (13) dugc chuén bi dya trén cong thtrc sau

day st dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san xuét

trong vi du 1. Pé so sanh, ché pham tao huong vi chanh xanh (14) duoc chuén bi dua

trén cong thirc sau day.
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[Bang 9]

(Thanh phén) Ché phdm tao huong vi Ché phidm tao huong vi
(13) (phdn theo trong | (14) (phan theo trong
luong) lugng)

6a,7-dimetylhexahydro- 0,01 -

2H-2,5-metanoxyclopenta

[b] furan theo vidu 1

Diu chanh xanh (chung | 50,0 50,0

ct)

Etanol Phan con lai Phén con lai

Téng cong 1000,0 1000,0

MB&i trong sb cac ché pham c6 chanh xanh (13) va (14) dugc chuén bi theo
cong thirc & trén duoc bd sung vao nuéc & ndng do 1a 0,1%, va kiém tra cdm quan da
duoc thuc hién béi 11 chuyén gia tham gia hoi thao. Két qua 13, tit ca nhitng ngudi tham
gia hoi thao déu c6 ¥ kién rang ché phdm tao huong vi (13) da vuot troi hon hén ché
phim tao huong vi (14) v& mit tao ra vi tuoi mat va ngot. Diéu nay cling ding dbi vai
truong hop ma, bat ké loai ndo trong s6 bon loai ddng phan cia 6a,7-dimetylhexahydro-
2H-2,5-metanoxyclopenta [b] furan co trong ché pham tao huong vi (13), ddng phan d6
duge thay thé v6i hdn hop dong phan.

(Vidu 10) San xuét ché phim c6 chanh xanh

Ché phim tao huong vi chanh xanh (15) dugc chuin bi dya trén cong thirc sau

day st dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san xuat

trong vi du 1. Pé so sanh, ché phém tao huong vi chanh xanh (16) dugc chuin bi dua

trén cong thirc sau day.

[Bang 10]
(Thanh phan) Ché pham tao huong vi (15) Ché pham tao huong vi (16)
(phan theo trong luong) (phan theo trong luong)
6a,7-dimetylhexahydro- 0,01 -
2H-2,5-metanoxyclopenta
[b] furan theo vidu 1
Citral 1,0 1,0
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Terpinen-4-ol 1,0 1,0
1,8-cineole 2,0 2,0

Geranyl axetat 1,0 1,0

Fenchol 0,5 0,5

Etanol Phén con lai Phén con lai
Téng cong 1000,0 1000,0

MBi trong sb céc ché phim cé chanh xanh (15) va (16) dwgc chuan bi theo
cong thirc ¢ trén dugc bd sung vao nudc ¢ néng do 1a 0,1%, va kiém tra cdm quan da
duoc thuc hién boi 11 chuyén gia tham gia hoi thao. Két qua 13, tht cA nhitng nguodi tham
gia hoi thao déu c6 y kién ring ché pham tao huong vi (15) da vuot trdi hon hén ché
pham tao huong vi (16) v& mit tao ra vi twoi mat va ngot. Diéu nay ciing ding dbi vei
truong hop ma, bét ké loai nao trong s6 bon loai ddng phan cua 6a,7-dimetylhexahydro-
2H-2,5-metanoxyclopenta [b] furan cé trong ché pham tao huong vi (17), dong phan d6
dugce thay thé v6i hdn hop dong phan.

(Vidu 11) San xuét ché phém tao huong vi cam Nhét

Ché pham tao huong vi cam Nhét (17) dugc chuén bi dua trén cong thirc sau
day str dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duoc san xuét
trong vi du 1. Dé so sanh, ché phim tao hwong vi cam Nhét (18) dugc chuén bi duva trén

cong thirc sau day.

[Bang 11]
(Thanh phan) Ché phém tao huong vi (17) | Ché phdm tao huong vi (18)
(phﬁn theo trong lugng) (phén theo trong lugng)
6a,7-dimetylhexahydro- 0,01 ' -
2H-2,5-metanoxyclopenta
[b] furan theo vi du 1
DAu cam Nhat (ép lanh) | 50,0 50,0

Etanol

Phan con lai

Phan con lai

Téng cong

1000,0

1000,0

MB&i trong sb cac ché pham tao huong vi cam Nhat (17) va (18) dugc chuén bi

theo cong thic & trén duge bo sung vao nuéc & ndong do 13 0,1%, va kiém tra cam quan
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d3 dugc thuc hién bdi 11 chuyén gia tham gia hoi thao. Két qua 13, tat ca nhitng nguoi
tham gia hoi thao du c6 ¥ kién rang ché pham tao huong vi (17) da vuot trdi hon hin
ché phém tao huong vi (18) v& mit tao ra vi twoi mat va ngot. Diéu nay cling dung dbi
voi truong hop ma, b4t ké loai nao trong s6 bdn loai dong phan cua 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c¢6 trong ché pham tao huong vi
(17), d@dng phan d6 duogc thay thé v6i hdn hop dong phan.
(Vi du 12) San xuit ché pham tao hwong vi cam Nhat

Ché phidm tao huong vi cam Nhét (19) dugce chuén bi dua trén cdng thuc sau
day st dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san xudt
trong vi du 1. Pé so sanh, ché phém tao huong vi cam Nhét (20) dugc chuén bi dya trén

cong thirc sau day.

[Bang 12]

(Thanh phén) Ché phim tao hwong vi|Ché phim tao huong vi
(19) (phan theo trong|(20) (phan theo trong
luong) lugng)

6a,7-dimetylhexahydro- 0,01 -

2H-2,5-metanoxyclopenta

[b] furan theo vidu 1

Citronellol 1,0 1,0

Octanal 1,0 1,0

Carvacrol 1,0 1.0

Cis-3-hexenal 1,0 1,0

Perillandehyt 1,0 1,0

Neryl axetat 12,0 2,0

a-terpineol 2,0 2,0

Thymol 3,0 3,0

a-pinen 8,0 8,0

Linalool 30,0 30,0

Myrcen 50,0 50,0

y-terpinen 10,0 10,0
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Limonen 300,0 300,0
Etanol Phén con lai Phén con lai

Téng cong 1000,0 1000,0

M3di trong sb céc ché pham tao huong vi cam Nhat (19) va (20) dugc chuén bi
theo cong thitc & trén duoc bd sung vao nude & ndng do 1a 0,1%, va kiém tra cAm quan
da duoc thuc hién bdi 11 chuyén gia tham gia hoi thao. Két qua 13, tdt ca nhitng nguoi
tham gia hoi thao déu c6 y kién rang ché phdm tao huong vi (19) da vuot trdi hon han
ché pham tao huong vi (20) v& mit tao ra vi twoi mat va ngot. Diéu nay ciing dung dbi
voi truong hop ma, bit k& loai nao trong sb bén loai ddéng phan cua 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan ¢6 trong ché pham tao huong vi
(19), ddng phan d6 duoc thay thé v6i hdn hop dong phan.

(Vidu 13) San xudt ché phim tao huong vi nudc hoa qua 1én men

Ché pham tao huong vi nu6c hoa qua 1én men (21) dugc chuén bi dua trén
cong thic sau day su dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan
duoc san xut trong vi du 1. Pé so sénh, ché phim tao huong vi nude hoa qua 1én men

(22) dugc chuin bi dya trén cong thirc sau day.

[Bang 13]

(Thanh phan)

Ché phém tao huong vi
(21 (phdn theo trong
luong)

Ché phém tao huong vi
(22) (phan theo trong
lugng)

6a,7-dimetylhexahydro- 0,1 -
2H-2,5-metanoxyclopenta

[b] furan theo vidu 1

Dau chanh Véng (ép lanh) | 10,0 10,0
Dau chanh xanh (chung | 5.0 5,0
cit)

Déu cam (ép lanh) 20,0 20,0
Isoamyl axetat 10,0 10,0
Etyl isovalerat 1,0 1,0
Etyl butyrat 2,0 2,0
Vanillin 0,005 0,005
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Phan con lai

1000,0

Phan con lai

1000,0

Etanol

Tong cong

MB&i trong sb cac ché phdm tao huong vi nu6c hoa qua 1én men (21) va (22)
dugc chuén bi theo cong thirc & trén duge bd sung vao nuge & ndéng d61a 0,1%, va kiém
tra cam quan da dugc thuc hién béi 11 chuyén gia tham gia hoi thao. Két qua 13, tht ca
nhitng ngudi tham gia hoi thao déu ¢6 ¥ kién rdng ché pham tao huong vi (21) vuot trdi
hon hin ché phdm tao huong vi (22) vé& mit tao ra vi ngot twoi nhur cam quyt va cam
giac co ga. Piéu nay ciing ding dbi v6i trudng hop ma, bét ké loai nao trong s6 bdn loai
ddng phan cua 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c6 trong ché
phim tao huong vi (21), ddng phan dé dugc thay the v6i hdn hop dbng phan.

(Vidu 14) San xuét ché phdm tao huong vi tdo

Ché pham tao huong vi tdo (23) duoc chuin bi dua trén cong thtrc sau day su
dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san xuét trong

vidu 1. Pé so sanh, ché phém tao huong vi tdo (24) duoc chuén bi dua trén cong thic

22/44

sau day.
[Bang 14]
(Thanh phan) Ché phdm tao huong vi Ché phim tao huong vi

(23) (phan theo trong
lugng)

(24) (phdn theo trong
lugng)

6a,7-dimetylhexahydro- 0,1 -
2H-2,5-metanoxyclopenta

[b] furan theo vidu 1

2-metylbutyl axetat 16,0 16,0
Hexanol 12,0 12,0
Trans-2-hexenal 1,5 1,5
Isoamyl alcohol 10,0 10,0
Hexanal 3,0 3,0
Hexyl axetat 6,0 6,0
Butyl axetat 12,0 12,0
Etyl butyrat 3,0 3,0
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Etyl 2-metylbutyrat 2,0 2,0

Axit axetic 4.0 4,0
Damascenon 0,005 0,005
Etanol Phan con lai Phan con lai
Téng cong 1000,0 1000,0

MB&i trong sb cac ché pham tao huong vi tdo (23) va (24) dugc chuén bi theo
cong thirc & trén dugc bd sung vao nuée & ndng d6 12 0,1%, va kiém tra cam quan da
duoc thuc hién boi 11 chuyén gia tham gia hoi thao. Két qu 13, tat ca nhiing ngudi tham
gia hoi thao déu c6 y kién rang ché pham tao hwong vi (23) da vuot troi hon hén ché
phim tao huong vi (24) v& mit tao cam gidc nudce ép tréi cdy tu nhién. Diéu nay cling
dung dbi voi truong hop ma, bét ké loai nao trong s6 bén loai ddng phan cia 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan ¢6 trong ché pham tao huwong vi
(23), ddng phan d6 dugc thay thé v6i hon hop dong phan.

(Vidu 15) San xuét ché pham tao huong vi nho

Ché pham tao huwong vi nho (25) dugc chuén bi dua trén cong thitc sau day st
dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san Xuét trong
vi du 1. Bé so sanh, ché pham tao huong vi nho (26) duoc chuén bi dua trén cong thirc

sau day.

[Bang 15]

(Thanh phan)

Ché phdm tao huong vi
(25) (phan theo trong
luong)

Ché phim tao huong vi
(26) (phan theo trong
lugng)

6a,7-dimetylhexahydro- 0,1 -
2H-2,5-metanoxyclopenta

[b] furan theo vi du 1

Etyl axetat 30,0 30,0
Etyl butyrat 20,0 20,0
Cis-3-hexenol 8,0 8,0
metyl anthranilat 15,0 15,0
Etyl maltol 20,0 20,0
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Axit propionic 15,0 15,0

Axit hexanoic 1.5 1,5
Trans-2-hexenal 2,0 2,0

Propyl axetat 25,0 25,0

Etyl propionat 30,0 30,0
Linalool 0,3 0,3

Rugu Cinnamic 0,3 0,3
Damascenon 0,002 0,002
Etanol Phén con lai Phén con lai
Tbng cong 1000,0 1000,0

M3i trong s6 cac ché pham tao huong vi nho (25) va (26) dugc chuén bi theo

cong thire ¢ trén dugce bd sung vao nude & ndng d6 12 0,1%, va kiém tra cam quan da
duoc thuc hién béi 11 chuyén gia tham gia hoi thao. Két qua la, tAt ca nhitng ngudi tham
gia hoi thdo ddu c6 ¥ kién rang ché phdm tao huong vi (25) da vuot trdi hon hén ché
phim tao huong vi (26) v& mit tao cam giac nudce ép trai cay tu nhién. Diéu nay ciing
ding d6i véi truong hop ma, bat ké loai nao trong sb bén loai ddéng phan cua 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c6 trong ché phim tao huong vi

(25), ddng phan d6 duoc thay thé v6i hdn hop dong phan.
(Vidu 16) San xuét ché pham tao huong vi dao

Ché phém tao huong vi dao (27) dugc chuén bi dua trén cong thitc sau day sur
dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san Xuét trong

vidu 1. Dé so séanh, ché phém tao huong vi dao (28) dugc chuén bi dua trén cong thirc

sau day.

[Bang 16]

(Thanh phan) Ché pham tao huong vi Ché phdm tao huong vi
(27) (phin theo trong | (28) (phan theo trong
lugng) lugng)

6a,7-dimetylhexahydro- 0,1 -

2H-2,5-metanoxyclopenta
[b] furan theo vi du 1

24




49567

25/44

Etyl axetat 50,0 50,0
Hexanol 1,0 1,0
Benzandehyt 0,4 0,4
Maltol 2,0 2,0
Hexanal 0,2 0,2
Hexyl axetat 3,0 3,0
y-undecalacton 0,3 0,3
Etyl octanoat 0,05 0,05
B-Ionon 0,002 0,002
Linalool 0,2 0,2
Isoamyl axetat 8,0 8,0
Etyl butyrat 3,0 3,0
Etanol Phéan con lai Phén con lai
Tong cong 1000,0 1000,0

MBOi trong s cac ché phim tao hwong vi dio (27) va (28) dugc chuin bj theo
cong thuc & trén duge bd sung vao nudc & ndng do 12 0,1%, va kiém tra cam quan da
duoc thyuc hién bai 11 chuyén gia tham gia hoi thao. Két qua 13, tt ca nhitng ngudi tham
gia hoi thao déu c6 y kién rang ché phdm tao huong vi (27) da vuot trdi hon hén ché
pham tao hwong vi (28) v& mit tao cam giac nudc ép trai cdy tu nhién. Diéu nay ciing
dang ddi véi truong hop ma, bit ké loai nao trong s6 bdn loai dong phan cua 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c6 trong ché pham tao huong vi
(27), ddng phan d6 duoc thay thé véi hdn hop dong phan.

(Vi du 17) San xuét ché phdm tao huong vi da

Ché phdm tao huong vi dtra (29) dwoc chuan bi dya trén cong thirc sau ddy dua
trén 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san Xuit trong vi
dul. Dé so sanh, ché phém tao huong vi dira (30) dugc chuén bi dua trén cong thurc sau

day.

[Bang 17]

(Thanh phéan)

Ché phém tao huong vi
(29) (phan theo trong

Ché phdm tao huong vi
(30) (phin theo trong
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lugng) lugng)
6a,7-dimetylhexahydro- 0,1 -
2H-2,5-metanoxyclopenta
[b] furan theo viduy 1
Etyl axetat 40,0 40,0
Allyl hexanoat 20,0 20,0
Etyl 2-metylbutyrat 8,0 8,0
Etyl octanoat 1,0 1,0
Etyl acrylat 0,02 0,02
Etyl trans-3-hexenoat 0,04 0,04
y-octalacton 0,002 0,002
2,5-Dimetyl-4-hydroxy- 0,3 0,3
3(2H)-furanon
Etanol Phén con lai Phan con lai
Tbng cong 1000,0 1000,0

MB&i trong s6 cac ché phidm tao huong vi dira (29) va (30) dugc chuén bj theo
cong thic ¢ trén duoc bd sung vao nuéc & ndng dd 1a 0,1%, va kiém tra cam quan da
duoc thuc hién béi 11 chuyén gia tham gia hoi thao. Két qua la, tAt ca nhitng ngudi tham
gia hoi thao déu c6 ¥ kién ring ché pham tao huong vi (29) da vuot trdi hon han ché
phém tao huong vi (30) vé mat tao cam giac nude ép trai cay tu nhién. Piéu nay cling
dung d6i véi truong hop ma, bat ké loai nao trong sb bdn loai ddng phan ctia 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c6 trong ché phdm tao huong vi
(29), @dng phan d6 dugc thay thé v6i hdn hop dong phan.

(Vidu 18) San xuét ché phim tao huong vi chudi

Ché pham tao huong vi chubi (31) duoc chuén bi dua trén cong thuc sau day
st dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san Xuét
trong vi du 1. Pé so séanh, ché phém tao huong vi chudi (32) dugc chuén bi dya trén

cong thirc sau day.

[Bang 18]

(Thanh phan)

Ché phém tao huong vi
(31) (phan theo trong

Ché phim tao huong vi
(32) (phan theo trong
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6a,7-dimetylhexahydro- 0,1 -
2H-2,5-metanoxyclopenta
[b] furan theo vidu 1
Isoamyl axetat 50,0 50,0
Isoamyl butyrat 40,0 40,0
Etyl butyrat 20,0 20,0
Cis-3-hexenol 5,0 5,0
Eugenol 0,05 0,05
Etanol Phan con lai Phan con lai
Tong cong 1000,0 1000,0

MBOi trong sb cac ché pham tao huong vi chubi (31) va (32) dugc chuén bj theo
cong thirc ¢ trén dugc b6 sung vao nuéc & ndng do 12 0,1%, va kiém tra cam quan da
duoc thuc hién bai 11 chuyén gia tham gia hdi thao. Két qua 1a, tAt ca nhitng ngudi tham
gia hoi thao déu c6 y kién rang ché pham tao huong vi (31) da vuot trdi hon hén ché
pham tao huong vi (32) vé& mit tao cam giac nude ép trai cdy tu nhién. Diéu nay ciing
dtng d6i voi truong hop ma, bat ké loai nao trong sé bon loai ddng phan cta 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c6 trong ché pham tao huong vi

(31), ddng phan d6 duogc thay thé v6i hdn hop dong phan.
(Vidu 19) San xuét ché pham tao huong vi dau tdy

Ché pham tao huong vi dau tay (33) duoc chuén bi dua trén cdng thirc sau day
st dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san xuét
trong vi du 1. Pé so sanh, ché pham tao huong vi dau tay (34) duoc chuén bi dua trén

cong thurc sau day.

[Bang 19]

(Thanh phén) Ché phim tao huong vi (33) | Ché pham tao huong vi (34)
(phan theo trong lugng) (ph?m theo trong luong)

6a,7-dimetylhexahydro- 0,1 -
2H-2,5-metanoxyclopenta
[b] furan theo vi du 1

o-Ionon 0,1 0,1
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Etyl butyrat 90,0 90,0
Etyl isovalerat 20,0 20,0
Etyl hexanoat 1,0 1,0
Etyl 3-metyl-3- | 10,0 10,0
phenylglyxidat

Cis-3-hexenol 70,0 70,0
Axit nonanoic 3,0 3,0
Linalool 0,4 0,4
Etyl maltol 100,0 100,0
Vanillin 0,4 0,4
y-undecalacton 2,0 2,0
y-dodecalacton 3,0 3,0
metyl heptyn carbonat 0,5 0,5
Damascenon 0,002 0,002
Propylen glycol (dung Phén con lai Phén con lai
moi)

Téng cong 1000,0 1000,0

Mai trong sb cac ché phém tao huong vi dau tay (33) va (34) duoc chuén bi
theo cong thic & trén duoc bd sung vao nude & néng do 12 0,1%, va kiém tra cam quan
d3 duoc thuc hién bsi 11 chuyén gia tham gia hoi thao. Két qua 1a, tat ca nhitng nguoi
tham gia hdi thao déu c6 y kién rang ché pham tao huong vi (33) da vuot trdi hon hin
ché phdm tao huong vi (34) v& mit tao cam gidc nudce ép trai cay tw nhién. Diéu nay
cling dung ddi v6i truong hop ma, bit ké loai nao trong s& bdn loai ddng phan cua 6a,7-
dimetylhexahydro-2H-2,5 -metanoxyclopenta [b] furan co trong ché phém tao huong vi
(33), dong phéan d6 dugc thay thé v6i hdn hop dong phan.

(Vi du 20) San xuét ché phém tao huong vi mam x0i

Ché phém tao huong vi mam xdéi (35) dugc chuén bi dua trén cong thirc sau
day stir dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duoc san xuét
trong vi du 1. Dé so sanh, ché phém tao huong vi mam xdi (36) dugc chuin bi dua trén

cong thurc sau day.
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[Bang 20]

(Thanh phan) Ché phédm tao huong vi|Ché phim tao huong vi
(35) (phan theo trong | (36) (phdn theo trong
lugng) lugng)

6a,7-dimetylhexahydro- 0,1 -
2H-2,5-metanoxyclopenta
[b] furan theo vi du 1

o-lonon 15,0 15,0
Propyl axetat 200,0 200,0
Etyl butyrat 90,0 90,0
Isoamyl butyrat 3.0 3,0
Trans-2-hexenyl axetat 30,0 30,0
Cis-3-hexenol 60,0 60,0
Trans-2-hexenal 30,0 30,0
Axit axetic 200,0 200,0
2-metylbutyrat 70,0 70,0
Linalool 10,0 10,0
y-decalacton 5,0 5,0
2-Phenyletyl alcohol 2,0 2,0
Raspberry xeton (xeton | 150,0 150,0
chiét xuat tir qud mam x01)

Damascenon 10,0 10,0
Dimetyl sulfua 0,2 0,2
Propylen glycol (dung Phan con lai Phan con lai
moi)

Téng cong 1000,0 1000,0

MBOi trong s cac ché phdm tao huong vi mam x6i (35) va (36) dugc chuén bi
theo cOng thirc & trén dugc bd sung vao nudc & ndng do 12 0,1%, va kiém tra cam quan
da duoc thuc hién béi 11 chuyén gia tham gia hoi thao. Két qua 12, tit ca nhiing nguoi
tham gia hoi thdo déu c6 vy kién ring ché pham tao huong vi (35) da vuot trdi hon han

ché phim tao huong vi (36) vé mat tao cam giac nudce ép trai cdy tw nhién. Diéu nay
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cling ding d6i voi trudng hop ma, bét ké loai nao trong sd bén loai ddng phan ctia 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan ¢6 trong ché phim tao huong vi
(35), ddng phéan d6 dugc thay thé v6i hdn hop dong phan.
(Vidu21) San xut ché phim tao huong vi viét quét

Ché pham tao huong vi viét quét (37) duoc chudn bi dya trén cong thirc sau
day sir dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san xudt

trong vi du 1. Dé so sanh, ché pham tao hwong vi viét quét (38) duoc chuén bi dua trén

cong thuc sau day.

[Bang 21]

(Thanh phan) Ché phdm tao huong vi Ché phdm tao huong vi
(37) (phan theo trong|(38) (phan theo trong
luong) luong)

6a,7-dimetylhexahydro- 0,1 -

2H-2,5-metanoxyclopenta

[b] furan theo vidu 1

o-lonon 2,0 2,0

Isobutyl axetat 10,0 10,0

Isoamyl axetat 70,0 70,0

Etyl butyrat 300,0 300,0

Dimetylbenzylcarbinyl 8,0 8,0

butyrat

Cis-3-hexenyl axetat 1,0 1,0

Cis-3-hexenol 6,0 6.0

Trans-2-hexenal 3,0 3,0

Axit axetic 300,0 300,0

Linalool 1,0 1,0

Geraniol 0,2 0,2

Etyl Maltol 10,0 10,0

y-undecalacton 3,0 3,0

2-Phenyletyl alcohol 2,0 | 2,0
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Raspberry xeton (xeton | 100,0 100,0

chiét xuét tir qua mam xoi)

B-Damascon 1,0 1,0

Dimetyl sulfua 1,0 1,0
Propylen glycol (dung Phan con lai Phan con lai
moi)

Téng cong 1000,0 1000,0

MQi trong s6 cac ché phém tao huong vi viét quét (37) va (38) dugc chuin bi
theo cong thirc & trén duoc bd sung vao nudc & ndng do 1a 0,1%, va kiém tra cam quan
d4 duoc thuc hién boi 11 chuyén gia tham gia hoi thao. Két qua 1a, tit ca nhiing ngudi
tham gia hoi thao déu c6 y kién ring ché pham tao huong vi (37) da vuot trdi hon hén
ché phdm tao huong vi (38) vé mit tao cam gidc nude ép trai cdy tw nhién. Diéu nay
cling dang ddi v6i trudng hop ma, bét ké loai nao trong sd bén loai ddng phan cta 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c6 trong ché pham tao huong vi
(37), ddng phan d6 dugc thay thé véi hdn hop dong phan.

(Vidu 22) San xuét ché phim tao huong vi cho ruou vang sii

Ché phdm tao huong vi cho ruou vang sui (39) duoc chuén bi dya trén cong
thirc sau day sir dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duogc
san xuét trong vi du 1. Pé so séanh, ché phém tao huong vi cho rugu vang sui (40) dugc

chun bi dua trén cong thirc sau day.

[Bang 22]

(Thanh phén) Ché phim tao huong vi Ché phim tao huong vi
(39) (phan theo trong | (40) (phan theo trong
lugng) luong)

6a,7-dimetylhexahydro- 0,01 -
2H-2,5-metanoxyclopenta
[b] furan theo vi du 1

Isoamyl axetat 3,0 3,0
Etyl hexanoat 1,0 1,0
Etyl octanoat 2,0 2.0
Etyl decanoat 0,6 0,6
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2-Phenyletyl alcohol 1,0 1,0
Axit octanoic 1,0 1,0
Axit decanoic 0,8 0,8
Damascenon 0,005 0,005
Etyl 2-metylbutyrat 0,05 0,05
Etyl butyrat 0,3 0,3
Geraniol 0,02 0,02
Linalool 0,03 0,03
2-Phenyletyl axetat 0,5 0,5
Etyl axetat 35,0 35,0
Isoamyl alcohol 40,0 40,0
Dimetyl sulfua 0,03 0,03
Etanol Phén con lai Phén con lai
Téng cong 1000,0 1000,0

MBOi trong sd cac ché pham tao huong vi cho rugu vang sui (39) va (40) duogc
chuén bi theo cong thirc & trén dugc bd sung vao nuéc ¢ néng d6 1a 0,1%, va kiém tra
cam quan da dugc thuc hién béi 11 chuyén gia tham gia hdi thdo. Két qua 1a, tit ca
nhitng nguoi tham gia hoi thao déu c6 y kién rang ché pham tao huong vi (39) da vuot
tr6i hon hin ché pham tao huong vi (40) v& mit tao cam gidc do cOn nhe cung véi cam
giac co ga. Diéu nay ciing ding d6i véi truong hop ma, bt ké loai nao trong sb bon loai
ddng phén cua 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c6 trong ché
pham tao hwong vi (39), ddng phan d6 dugc thay thé v6i hdn hop dong phan.

(Vi du 23) San xuét ché phdm tao mui vi cho bia

Ché phim tao mui vi cho bia (41) duge chuén bi dua trén cong thirc sau day sir
dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san Xuét trong

vidul. Pé so sanh, ché phém tao mui vi cho bia (42) duoc chuén bi dua trén cong thirc

sau day.
[Bang 23]
(Thanh phan) Ché phdm tao huong vi Ché phim tao huong vi

(41) (phan theo trong | (42) (phan theo trong
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lugng) lugng)
6a,7-dimetylhexahydro- 0,01 -
2H-2,5-metanoxyclopenta
[b] furan theo vi du 1
Etyl axetat 50,0 50,0
Isoamyl alcohol 50,0 50,0
2-Phenyletyl alcohol 20,0 20,0
Axit octanoic 8,0 8,0
Axit hexanoic 3,0 3,0
Axit decanoic 0,5 0,5
Isoamyl axetat 2,0 2,0
2-Phenyletyl axetat 2,0 2,0
Methionol 1,0 1,0
Etyl octanoat 0,5 0,5
Etyl hexanoat 0,1 0,1
Etyl decanoat 0,05 0,05
4-Vinylguaiacol 0,2 0,2
y-nonalacton 0,02 0,02
Linalool 0,01 0,01
Sotolon 0,002 0,002
Damascenon 0,001 0,001

mdi)

Propylen glycol (dung

Phan con lai

Phan con lai

Tong cong

1000,0

1000,0

MBOi trong sd cac ché pham tao huong vi cho bia (41) va (42) duoc chuén bi

theo cong thic & trén dugc bd sung vao nuée & nong do 12 0,1%, va kiém tra cam quan

da dugc thuc hién boi 11 chuyén gia tham gia hoi thio. Két qua 1a, tat ca nhiing ngudi

tham gia hoi thdo d8u c6 ¥ kién rang ché phdm tao huong vi (41) da vuot trdi hon hén

ché pham tao huong vi (42) vé mit tao cam giac dd con nhe voi cam giéc sui bot. Diéu

nay cling ding doi v6i truong hop ma, bat ke loai nao trong sO bon loai dong phan cua

6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan co trong ché phdm tao
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huong vi (41), ddng phan d6 dugc thay thé véi hdn hop dong phan.

(Vi du 24) San xuét ché phém tao huong vi tra xanh

Ché phim tao huong vi tra xanh (43) duoc chun bi dua trén cong thirc sau day

st dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san xudt

trong vi du 1. D& so sanh, ché phém tao huong vi tra xanh (44) dugc chuén bi dua trén

cong thirc sau day.

[Bang 24]

(Thanh phan)

Ché phém tao huong vi
(43) (phin theo trong
lugng)

Ché phém tao huong vi
(44) (phan theo trong
luong)

6a,7-dimetylhexahydro- 0,01 -
2H-2,5-metanoxyclopenta

[b] furan theo vi du 1

o-Ionon 0,1 0,1
Cis-3-hexenyl hexanoat 5,0 5,0
metyl jasmonat 3,0 3,0
Hexanal 0,3 0,3
Hexanol 2,0 2,0
Cis-3-hexenol 1,0 1,0
a-terpineol 10,0 10,0
Linalool 1,0 1,0
Nerol 2,0 2,0
Phenylaxetandehyt 2,0 2,0
Cis-Jasmon 8,0 8,0
B-Ionon 1,0 1,0
Indol 0,6 0,6
Dimetyl sulfua 5,0 5,0

Propylen glycol (dung

mdi)

Phan con lai

Phan con lai

Tong cong

1000,0

1000,0
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MBOi trong s cac ché pham tao huong vi tra xanh (43) va (44) duoc chuén bi
theo cong thic & trén duoc bd sung vao nuée & ndng o 12 0,1%, va kiém tra cAm quan
da duoc thuc hién béi 11 chuyén gia tham gia hoi thao. Két qua 13, tt ca nhitng nguoi
tham gia hdi thao déu co y kién rﬁng ché phém tao huong vi (43) da vuot troi hon han
ché pham tao huong vi (44) vé& mit tao mui ngot lan téa ty nhién. Piéu nay ciling ding
dbi voi truong hop ma, bt k& loai nao trong sb bdn loai déng phan ctia 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c¢6 trong ché pham tao huong vi
(43), ddng phan d6 duoc thay thé véi hdn hop dong phan.

(Vidu 25) San xuét ché phim tao huong vi tra den

Ché pham tao huong vi tra den (45) duoc chuin bi dua trén cong thirc sau day
stt dung 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san xuét

trong vi du 1. D& so sanh, ché pham tao huong vi tra den (46) duoc chuén bi dua trén

cbng thirc sau day.

[Bang 25]

(Thanh phan)

Ché phém tao huong vi
(45) (phan theo trong
luong)

Ché pham tao huong vi
(46) (phan theo trong
luong)

6a,7-dimetylhexahydro- 0,01 -
2H-2,5-metanoxyclopenta

[b] furan theo vi du 1

2-Phenyletyl alcohol 1,0 1,0
Geraniol 1,0 1,0
Linalool oxit 0,5 0,5
Hexanal 0,05 0,05
Phenylaxetandehyt 0,1 0,1
Cis-3-hexenol 1,0 1,0
B-Ionon 0,001 0,001
Linalool 1,0 1,0
Damascenon 0,03 0,03
Isoeugenol 0,001 0,001

Propylen glycol (dung

Phan con lai

Phan con lai
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moi)

Tbng cong 1000,0 1000,0

Mbi trong s cac ché phim tao huong vi tra den (45) va (46) dugc chuin bi
theo cong thic & trén dugc bd sung vao nudc ¢ nf‘)ng d61a 0,1%, va kiém tra cam quan
da duogc thuc hién bai 11 chuyén gia tham gia hoi thao. Két qué 13, tat ca nhitng ngudi
tham gia hoi thao déu c6 ¥ kién ring ché pham tao huong vi (45) da vuot trdi hon hin
ché phém tao huong vi (46) vé& mit tao mui ngot lan toa ty nhién. Diéu nay cling ding
dbi voi truong hgp ma, bt ké loai nao trong sd bdn loai déng phan clia 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan c6 trong ché phim tao huong vi
(45), ddng phan d6 duogc thay thé véi hon hop dong phan.

(Vidu 26) B sung vao do ubng tir nude cam ép thuong pham

Hop chét 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duoc
san xuat trong vi du 1 duoc bd sung vao dd udng tlr nudc cam ép thuong phim & nong
d6 0,01 ppm, va kiém tra cam quan dugc thuc hién béi 11 chuyén gia tham gia hoi thao.
Két qua 1a, tit ca nhitng nguoi tham gia hoi thao déu c6 vy kién rang cam giac nudc ép
hoa qua tu nhién, cam gidc twoi méi va tuoi ngon duoc tao ra, ma dugc danh gia 1a tuyét
voi, vi 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duoc bd sung. Piéu
nay ciing dung ddi véi trudng hop bét ky loai nao trong s6 bbn loai dong phan cua 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan, dong phan nay dugc thay thé
v6i hdn hop dong phan.

(Vi du 27) B6 sung vao d6 ubng tir nudc ép chanh vang thuong phim

Hop chét 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc
san xuat trong vi du 1 dugc bd sung vao do ubng tir nuwéce €p chanh vang thuong pham
& ndng d6 0,01 ppm, va kiém tra cam quan dugc thuc hién boi 11 chuyén gia tham gia
hoi thdo. Két qua 13, tit ca nhitng nguoi tham gia hoi thao déu c6 v kién 14 cam giac tuoi
ngon va mui thom tuoi ngot dugc tao ra, ma duoc danh gid 1a tuyét voi, vi 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc b6 sung. Didu nay ciing
ding d6i voi trudng hop b4t ky loai nao trong s bdn loai dong phan cla 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan, ddng phan d6 dugc thay thé véi
hén hop ddng phan.

(Vidu 28) B6 sung vao d6 udng tir nudce ép budi do thuong phim
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6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc san xuAt
trong vi du 1 duoc bd sung vao dd udng tir nude €p buoi do thuong phim & ndng do
0,01 ppm, va kiém tra cam quan dugc thuc hién béi 11 chuyén gia tham gia hdi thao.
Két qua 1a, tit ca nhitng nguoi tham gia hoi thao d2u c6 ¥ kién ring cam gidc nude ép
hoa qua tu nhién, cam giac tuoi méi va twoi ngon dugc taora, ma duoc danh gia 1a tuyét
voi, vi 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc b6 sung. Pidu
nay ciing dung dbi véi trudng hop bét ky loai nao trong s6 bdn loai dong phan cua 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan, ddng phan do dugc thay thé voi
hdn hop ddng phan.

(Vi dy 29) B6 sung vao dd ubng tir nudc ép chanh xanh thuong pham

Hop chét 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc
san xudt trong vi du 1 dugc bd sung vao dd ubng tir nuwéc ép chanh xanh thwong pham
& ndng d6 0,01 ppm, va kiém tra cam quan dugc thyc hién béi 11 chuyén gia tham gia
hoi thao. K&t qué 1a, tt ca nhitng ngudi tham gia hdi thao déu ¢6 ¥ kién 1a mi thom
twoi ngot dugc tao ra, ma dugc danh gia la tuyét voi, vi 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan dugc bd sung. Didu nay ciing ding dbi voi truong hop bt
ky loai nao trong s&6 bdn loai ddong phan cta 6a,7-dimetylhexahydro-2H-2,5-

metanoxyclopenta [b] furan, ddng phan d6 dugc thay thé v6i hdn hop dong phan.
(Vi du 30) B6 sung vao d6 udng tir nuéc ép cam Nhat thuong pham

Hop chét 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duogc
san xuét trong vi du 1 dugc bd sung vao dd ubng tir nuéc ép cam Nhét thuong pham &
ndéng d6 0,01 ppm, va kiém tra cam quan dugc thuc hién boi 11 chuyén gia tham gia hoi
thao. Két qua 13, tat ca nhitng ngudi tham gia hoi thao déu c6 y kién 1a mui thom tuoi
ngot dugc tao ra, ma duogc danh gia la tuyét voi, vi 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan dugc bd sung. Didu nay cling ding dbi v6i truong hop bat
ky loai nao trong s6 bon loai dong phan cua 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan, ddng phan d6 dugc thay thé v6i hdn hop dong phan.

(Vi du 31) B6 sung vao d6 udng tir nuéc hoa qué 1én men thuong pham

Hop chat 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duoc
san xuat trong vi du 1 dugc bd sung vao dd udng tir nw6e hoa qué 1én men thuong phim

& ndng do 0,1 ppm, va kiém tra cam quan duogc thuc hién boi 11 chuyén gia tham gia
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hoi thao. K&t qua 14, tht ca nhitng ngwdi tham gia hoi thao déu c6 ¥ kién 12 cam giéc twoi
ngot gidng nhu cam quyt va cam gic c6 ga dugc tao ra, ma dugc danh gia 1a tuyét voi,
Vi 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc bd sung. Piéu nay
cling ding dbi v6i trudong hop bat ky loai ndo trong s6 bdn loai ddng phan cua 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan, ddng phan d6 dugc thay thé vai
hén hop ddng phan.

(Vi du 32) B6 sung vao dd ubng tr nudc ép tdo thuong phim

Hop chét 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duoc
san xuét trong vi du 1 dugc bd sung vao dd ubng tir nuéce ép tao thuong pham & ndng
d6 0,1 ppm, va kidm tra cam quan duoc thyc hién béi 11 chuyén gia tham gia héi thao.
Két qua 12, tit ca nhitng ngudi tham gia hoi thao déu c6 ¥ kién 1a cam gidc nude ép trai
cay tu nhién dugc tao ra, ma dugc déanh gia 13 tuyét voi, vi 6a,7-dimetylhexahydro-2H-
2,5-metanoxyclopenta [b] furan dugc bd sung. Diéu nay cling ding dbi véi truong hop
bat ky loai nao trong s bén loai dong phan cla 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan, ddng phan d6 duoc thay thé v6i hdn hop dong phan.

(Viduy33) B6 sung vao d6 udng tir nude ép nho thwong pham

Hop chét 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duoc
san xuét trong vi du 1 dugc bd sung vao d6 udng tir nude ép nho thuong phim & nong
d6 0,1 ppm, va kiém tra cdm quan dugc thuc hign béi 11 chuyén gia tham gia ho1 thao.
Két qua 13, tt ca nhitng nguoi tham gia hdi thao déu c6 ¥ kién 1a cam gidc nuGe ép hoa
qua tu nhién duge tao ra, ma duoc danh gid 1a tuyét voi, vi 6a,7-dimetylhexahydro-2H-
2,5-metanoxyclopenta [b] furan duogc b sung. Piéu nay ciing ding dbi véi trudong hop
bét ky loai nao trong s6 bbn loai déng phin cua 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan, ddng phﬁn d6 duoc thay thé v6i hon hop ddng phan.

(Vidu34) B4 sung vao do ubng tir nuGe ép dao thuong phim

Hop chét 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc
san xuét trong vi du 1 duoc bb sung vao dd udng tir nudc ép dao thuong phim & noéng
d6 0,1 ppm, va kiém tra cdm quan duoc thuc hi¢n boi 11 chuyén gia tham gia hoi thao.
Két qua 1, tit ca nhitng ngudi tham gia hoi thdo déu c6 v kién 1a cam giéc nudce ép hoa
qua tu nhién dugc tao ra, ma duoc danh gia 1a tuyét voi, vi 6a,7-dimetythexahydro-2H-

2,5-metanoxyclopenta [b] furan dugc bd sung. Piéu ndy ciing dung dbi véi truong hop
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b4t ky loai ndo trong s6 bbn loai ddng phan cia 6a,7-dimetylhexahydro-2H-2,5-

metanoxyclopenta [b] furan, ddng phan d6 dugc thay thé v6i hdn hop dong phan.
(Vidu 35) B sung vao dd udng c6 vi rugu vang nd thuong phim

Hop chét 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duogc
san xuét trong vi du 1 duoc bd sung vao dd ubng c6 vi ruou vang nd thuong pham &
ndng d6 0,01 ppm, va kiém tra cam quan duoc thyc hién boi 11 chuyén gia tham gia hoi
thao. Két qua 13, tAt ca nhiing nguoi tham gia hoi thao du c6 vy kién 1a cam gidc do con
nhe v&i cam gidc sui tim dugc tao ra, ma duoc danh gid 1a tuyét voi, vi 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duoc bd sung. Didu nay ciing
dung ddi v6i truong hop b4t ky loai nao trong s bén loai dong phin cta 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan, ddng phan d6 dugc thay thé vé6i
hdn hop ddng phan.

(Vidu 36) B6 sung vao d6 ubng co vi bia thuong phim

Hop chét 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duoc
san xuAt trong vi du 1 dugc bd sung vao dd uéng c6 vi bia thuong phém o néng do 0,01
ppm, va kiém tra cam quan dugc thuc hién boi 11 chuyén gia tham gia hoi thao. Két qua
13, tAt ca nhiing nguoi tham gia hoi thao déu c6 y kién 1a cam giac do cdn nhe véi cam
giac sui bot dugc tao ra, ma dugce danh gia 1a tuyét voi, vi 6a,7-dimetylhexahydro-2H-
2,5-metanoxyclopenta [b] furan dugc bd sung. Diéu nay ciing ding d6i véi truomg hop
b4t ky loai nao trong s6 bdn loai ddng phan cuia 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan, ddng phan d6 dugc thay thé véi hdn hop dong phan.

(Vi du 37) B6 sung vao dd ubng tra xanh thuong pham

Hop chét 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duoc
san xuét trong vi du 1 dugc b sung vao dd ubng tra xanh thuong phdm & ndng 5 0,01
ppm, va kiém tra cam quan duge thyc hién béi 11 chuyén gia tham gia hi thao. Két qua
13, tht c4 nhiing ngudi tham gia hoi thao déu c6 ¥ kién 1a mui thom ngot lan téa ty nhién
dugc tao ra, ma dugc danh gid 1a tuyét voi, vi 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan dugc bd sung. Piéu nay ciing ding dbi vé6i truong hop bét
ky loai nao trong sb bbdn loai d(“)ng phan cua 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan, ddng phan d6 dugc thay thé v&i hdn hop dong phan.

39



49567

40/44

(Vidu38) B6 sung vio tra den thuong pham

Hop chét 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc
san xuét trong vi du 1 dugc b sung vao d6 udng tir tra den thuong phim & néng d6 0,01
ppm, va kiém tra cam quan duge thuc hién boi 11 chuyén gia tham gia héi théo. Két qua
I3, tht ca nhitng ngudi tham gia hoi thao déu c6 ¥ kién 1a mui thom ngot lan toa ty nhién
dugc tao ra, ma dugc danh gia la tuyét voi, vi 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan dugc bd sung. Pidu nay cling ding d6i v6i truong hop bat
ky loai nao trong s6 bén loai dong phan cia 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan, dong phan d6 dugc thay thé v6i hdn hop dong phan.
(Vi du 39) Panh gia hiéu qua tao huong vi cho kem danh rang

Ché phédm tao huong vi gidng nhu buéi do (47) cho kem dénh réng dwoc chuin
bi dua trén cong thic sau ddy st dung 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan duoc san xuét trong vi du 1. Dé so sanh, ché pham tao hwong

vi gidng nhu budi do (48) cho kem dénh rdng dugc chun bi dua trén cong thuc sau day.

[Bang 26]

(Thanh phén)

Ché phim tao huong vi
47) (phin theo trong
luong)

Ché phém tao huong vi
(48) (phdn theo trong
luong)

6a,7-dimetylhexahydro- 0,02 -
2H-2,5-metanoxyclopenta

[b] furan theo vi du 1

L-Menthol 400,0 400,0

Déu bac ha 150,0 150,0

Dau budi do (ép lanh) 100,0 100,0

Déu rau bac ha 100,0 100,0
Anethol 60,0 60,0
Eucalyptol 20,0 20,0

Etanol Phan con lai Phén con lai

Téng cong

1000,0

1000,0

Cong thirc ctia vat liéu nén kem danh rdng nhu sau.
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[Bang 27]
(Thanh phén) (Phan theo trong lugng)
Canxi carbonat 400,0
Axit silicic khan 16,5
Sorbitol (70%) 240,0
Natri lauryl sulfat 13,0
Mudi natri carboxymetyl xenluloza 12,5
Carrageenan 3.0
Natri benzoat 4,0
Natri saccharin 1,5
Nuéc tinh khiét 259,5
Propylen glycol 40,0
Téng cong 990,0

Céc kem danh rang (49) va (50) duéi day dugc chudn bi st dung ché pham tao

huong vi va vat liéu nén kem déanh rang duge chuan bi theo cong thirc néu trén, va dugc

thuc hién danh gia cam quan.
(49) Vat liéu nén kem dénh rang 990 g + ché phim tao huong vi (47) 10 g
(50) Vat liéu nén kem danh ring 990 g + ché pham tao huong vi (48) 10 g

Kiém tra cam quan dugc tién hanh trén cac kem danh rang nay boi 11 chuyén
gia tham gia hoi thao, va két qua 1, tat ca nhitng ngudi tham gia hoi thao déu co v kién
rang kem danh rang (49) st dung ché pham tao huong vi (47) da vuot trdi hon hin kem
danh rang (50) su dung ché pham tao huong vi (48) vé mit tao cam giac nudce hoa qua
chan thuc, cam gidc tuwoi mdi va tuoi ngon. Piéu nay cling ding dbi vé6i trudng hop ma,
bat ké loai nao trong s6 bén loai ddng phan cua 6a,7-dimetylhexahydro-2H-2,5-
metanoxyclopenta [b] furan c6 trong ché pham tao huong vi (47), ddng phan nay dugc

thay thé véi hdn hop ddng phan.

(Vi du 40) B4 sung vao dung dich chét ngot (Rebaudioside A) trong nude voi do ngot

cao

Hop chit 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duogc
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san xuét trong vi du 1 dugc bd sung vao dung dich rebaudioside A trong nude ndng do
0,028 % khdi lugng & néng d6 0,0001 ppm, va kiém tra cam quan dugc thuc hién béi
11 chuyén gia tham gia hoi thao. Két qua 13, tit ca nhitng ngudi tham gia hdi thao déu
¢6 ¥ kién rang huong vi khé chiu dugc giam bét, ma dugc danh gia 1a tuyét voi, vi 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc bd sung. Piéu nay ciing
dang dbi véi truong hop b4t ky loai nao trong s bén loai dong phan cua 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan, ddng phan d6 dugc thay thé voi
hén hop ddng phan.

(Vidu4l) Bé sung vao dung dich chét ngot (Aspartame) trong nudc véi do ngot cao

Hop chét 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duogc
san xuét trong vi du 1 dugc bd sung vao dung dich aspartame trong nudc ndéng do 0,04
% khbi lugng & néng dd 0,0001 ppm, va kiém tra cam quan dugc thyc hién boi 11
chuyén gia tham gia hdi thao. Két qua 1, tt ca nhiing ngudi tham gia hoi thio déu co ¥
kién ring 1a c6 su gia ting d6 ngot dot ngdt dwoc tao ra ¢ nira sau, ma dugc danh gia la
tuyét voi, vi 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duogc bd sung.
Diéu nay ciing diing d6i v6i trudong hop bat ky loai ndo trong s6 bon loai dong phan clia
6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan, ddéng phan d6 dugc thay
thé v6i hon hop dong phan.

(Vi du 42) B6 sung vao dung dich chét ngot (Sucraloza) trong nudc véi do ngot cao

Hop chit 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duogc
san xuét trong vi du 1 duogc bd sung vao dung dich sucraloza trong nudc néng do 0,013
% khdi lugng & néng d6 0,0001 ppm, va kiém tra cam quan dugc thuc hién boi 11
chuyén gia tham gia hoi thao. Két qua 12, tit cd nhitng ngudi tham gia hoi théo déucoy
kién rang do dam vi va gia ta'mg d6t ngdt vi ngot dugce tao ra, ma dugc danh gia la tuyét
voi, vi 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc bd sung. Piéu
nay ciing ding dbi voi trudng hop bét ky loai nao trong s6 bon loai ddng phan ctia 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan, ddng phan d6 duge thay thé véi
hén hop ddng phan.

(Vidu43) B6 sung vao dung dich chét ngot (Acesulfame K) trong nudéc véi dd ngot cao

Hop chét 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan duogc

san xuét trong vi du 1 duoc bd sung vao dung dich acesulfame K trong nudc ndéng do
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0,04 % khdi lvong & néng dd 0,0001 ppm, va kiém tra cam quan dugc thuc hién bai 11
chuyén gia tham gia ho1 thao. Két qua 1a, tét ca nhitng nguoi tham gia hdi thao déucoy
kién ring do dam vi va gia tang dot ngdt vi ngot dugc tao ra, ma dugc danh gia 1a tuyét
voi, vi 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan dugc b sung. Piéu
nay ciing dung d6i v6i truong hop bét ky loai nao trong s6 bdn loai ddng phéan ctia 6a,7-
dimetylhexahydro-2H-2,5-metanoxyclopenta [b] furan, ddng phan d6 dugc thay thé véi
hén hop dong phan.

Trong khi sang ché @ duoc mo ta chi tiét dua trén cac phuong an cu thé, 16
rang la nguoi co hiéu biét trung binh vé linh vuc tuong Gmg co thé thuc hién cac thay
ddi va stra d6i khac nhau ma khong tach rdi khoi pham vi clia sang ché. Sang ché dua
trén don dang ky sang ché Nhat Ban (don ding ky sang ché Nhat Ban s6 2019-133854)
ndp ngay 19/07/2019, ndi dung ciia don nay duoc két hop & day bang cach vién dan.

Kha ning Gng dung trong cong nghiép

Theo ché phém tao huong vi theo sang ché, c6 thé tao ra hodc ting cuong
huong vi va mui thom gidng nhu cam quyt cho cac san pham khac nhau nhu thuc pham
hodc dd ubng, cac ché phim diing qua dudng ubng, san pham thudc 14, va san pham tidu

dung.
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YEU CAU BAO HOQ
1. Hop chit dugc thé hién bang cong thirc (1) dudi day.

[Cbng thic hda hoc 1]

M

2. Ché phim tao huong vi bao gdm 6a,7-dimetylhexahydro-2H-2,5-metanoxyclopenta
[b] furan.

3. Thuc phdm hoic d6 ubng, ché phim dung qua dudng ubng, san phim thudc 14, hoic
san pham tiéu dung, bao gdm hop chit theo diém 1 hoac ché phdm tao huong vi theo
diém 2.

4. Phuong phap san xuét thuc phim hozc dd udng, ché phim ding qua dudng udng, san
pham thudc 14, hoic san pham tidu ding, phuong phap bao gdm bb sung hop chét theo

didm 1 hodc ché phdm tao hwong vi theo diém 2.
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