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Linh vie k¥ thuat dwoc dé cap

Sang ché dé cip dén san pham nudi cay c6 huong thom dé chiu va viéc st dung

san pham nay.
Tinh trang ky thuit ciia sing ché

Phuong phép thu dugc san phim nudi cdy c6 hwong thom d& chiu bang cach st
dung nim men sén sinh ra c4c thanh phan thom khic nhau, chéng han, Saccharomyces
cerevisiae thudong da biét, va san phim nudi cy thu duoc bing phuong phap d6 da dugc

stir dung trong thuc phim va d6 udng (tai liu sing ché 1 dén 3).

Etyl benzoat, mdt trong s§ cac thanh phan thom, c6 thé duoc téﬁg hop hoa hoc tir
axit benzoic va etanol. Hop chit ndy da dugc biét dén 12 mot trong sb cac thanh phan
thom cta qua khé va da duogc st dung trong cong nghiép 1am chét tao huong nhan tao
dem lai mui huong trdi cdy. San phdm nudi cdy thu dugc bing cich st dung
Saccharomyces cerevisiae va chira etyl benzoat lam thanh phan thom 1a da biét; tuy

nhién, ham luong etyl benzoat 12 thip tir 0,006 dén 0,009 ppm (tai ligu 1).

Wickerhamomyces pijperi 1a ndm men ma trudc diy goi 1a Pichia pijperi va dugc
phan loai lai 1a Wickerhamomyces pijperi. Tai li¢u 2 md ta phuong phap nudi ciy nim
men nay trong moi trudng nudi cdy chira chét chiét ndm men-manitol va mdi trudng
nudi cdy chira chét chiét nAm men-pepton-dextroza (yeast-peptone-dextrose - YPD); tuy
nhién, dic trung cia sin phim nuoi cdy thu duoc bang phwong phap nay 1a chua rd va
kha ning nudi ciy Wickerhamomyces pijperitrong moi truong nudi ciy chira thanh phén

stta va hrong thom cia san pham nudi cdy thu duge ciing hoan toan chua rd.
Danh muc tai liéu trich din

Tai lidu sang ché

Tai liéu sang ché 1: JP-A-H5-49465

Tai liéu sang ché 2: JP-A-2001-103959

Tai liéu sang ché 3: JP-A-2012-55286
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Tai liéu khéc

Tai liéu 1: Journal of the Institute of Brewing, 116, 190-196, 2010
Tai liéu 2: Microbiology, 155, 3142-3148, 2009.

Ban chit k§ thuit clia sing ché

Vén dé duoc giai quyét béi sang ché

San phdm tdng hop héa hoc chira thanh phan thom d& mé ta trén ddy nhu etyl
benzoat ¢6 mui nhe va néu két hop trong ché phdm tao huong thi tat yéu chua lam thoa
man nhu cAu. Do d6, c6 nhu ciu cung cip ché phim ma c6 thé str dung trong my phim,
thue phdm hodc d6 ubng, va duogc phim, c6 huong thom d& chiu hon so v6i san phim
tdng hop héa hoc, va c6 th8 dung 1am ché phim tao huong. Ngoai ra, nhiéu ngudi tiéu

dung thich huong trai cdy va do d6 c6 nhu cAu cung cép huong trdi cdy mdi.

Muc dich cia sang ché 13 dé xuét ché phdm méi ma c6 thé ding trong ché phim
tao huong, my phém, thuc phém hodc dd uéng, dugc phém, va cic san phém tuong tu,
trong @6 ché phim nay chira lugng 16n etyl benzoat va c6 huong trai cdy phire hop hon
va tuoi mat hon so v6i san phdm tdng hop héa hoc chira etyl benzoat; va viéc sit dung

ché phim nay.
Phuong phép giai quyét van @&

Do @6, cac tac gia sang ché da thuc hién nghién ctru pham vi rong dé phat trién ché
phém ¢ hwong thom dé& chiu va toan hoan bét ngd da phat hién céac vAn d& thuc té sau
day: thu dugc san phim nuodi chy chira lugng 16n etyl benzoat da biét 1a thanh phan thom
va ¢ hwong trdi cdy phirc hgp hon va tuoi mat hon so véi san phim tbng hop héa hoc
chira etyl benzoat khi nu6i cy vi sinh vét thudc chi Wickerhamomyces trong mdi truong
nudi ciy chira thanh phén sita; va san phim nubi ciy nay hitu dung nhu mot san phim
nudi cdy co thé dugc dung trong ché phdm tao huong, in}”f phim, thuc phim hoic 6
uéng, duogc phém, va cac san phém tuong fu, va thuc hién sdng ché.

Cu thé, sang ché d& xut cac diém tir (1) dén (10) sau ddy:

(1) Sén phim nuoi cdy thu dugc bang cach nudi chy vi sinh vat thudc chi
Wickerhamomyces trong mdi trudng nudi ciy chira thanh phén sita.

(2) San phdm nudi cdy theo diém (1), trong d6 mdi trudng nudi cdy chira thanh
phén sita 1a m6i trudng nudi chy chia nuéé stta (whey).
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(3) San phim nudi cdy theo diém (1) hodc (2), trong d6 vi sinh vét thude chi
Wickerhamomyces 1& Wickerhamomyces pijperi.

(4) San phém nudi cdy theo diém bt ky trong s6 cac diém tix (1) dén (3), trong d6
vi sinh vat thudc chi Wickerhamomyces 1a Wickerhamomyces pijperi NBRC1290
va/hodc Wickerhamomyces pijperi NBRC1887.

(5) San phdm nuoi cly theo diém bét ky trong sb cac diém tr (1) dén (4), trong d6
mdi trudng nudi cdy chira thinh phén sita con chita thém axit benzoic va/hodc mudi cia
no.

(6) Ché phim tao huong chira san phim nubi cdy theo diém bét k¥ trong s céac
diém tir (1) dén (5).

(7) M§ pham chira san pham nuoi cy theo diém bét ky trong s6 céac diém tir (1)
dén (5).

(8) Thuc phim hoic d6 ubng chira san phim nubi cdy theo diém bét ky trong sb
céc diém tir (1) dén (5).

(9) Duoc phdm chtra san pham nudi chy theo diém bét ky trong s cac diém tir (1)
dén (5).

(10) Phuong phép dua huong thom vao m§y phém, thuc pham hoic d ubng, hoic
duoc phdm, bao gdm budce b sung san phdm nudi cdy theo diém bt ky trong sd cac
diém tir (1) dén (5) vao ché phim nay.

Hiéu qua cia sang ché

San pham nuoi cdy theo sang ché chira lugng 16n etyl benzoat va c6 huong trai cay
phtrc hgp hon va twoi mat hon so véi san phim tdng hop héa hoc chira etyl benzoat. Do
d6, san phdm nudi cAy nay hitu dung lam san phém nudi ciy khong chi dung trong ché
phim tao hwong va my phim ma ca trong thyc pham hoiic d6 udng va duoc pham.

M0 ta chi tiét sang ché

San phdm nuéi cdy theo sdng ché 12 sén pham nuoi cdy thu dugc bing céch nudi
cy vi sinh vét thudc chi Wickerhamomyces trong moi trudng nudi céy chira thinh phén
stia.

Vi du vé vi sinh vt thudc chi Wickerhamomyces bao gdm Wickerhamomyces

pijperi, Wickerhamomyces anomalus, Wickerhamomyces bovis, Wickerhamomyces

rabaulensis, Wickerhamomyces hampshirensis, Wickerhamomyces strasburgensis,
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Wickerhamomyces sydowiorum, Wickerhamomyces lynferdii, Wickerhamomyces
ciferrii, Wickerhamomyces chambardii, Wickerhamomyces silvicola,
Wickerhamomyces bisporus, Wickerhamomyces alni, Wickerhamomyces canadensis,
Wickerhamomyces onychis, Wickerhamomyces edaphicus, va Wickerhamomyces
patagonicus. Trong s6 d6 Wickerhamomyces pijperi duge wu tién. Ngoai ra, trong sd
cac chiung Wickerhamomyces pijperi, ching NBRC1290 va NBRC1887 dugc luu gifr
tai NBRC (NITE Biological Resource Center) dugc uu tién hon. Céc vi sinh vét nay c6
thé dugc ding don doc hodc céc vi sinh vat nay cb thé dugc ding két hop. Trong ngit
canh nay, vi sinh vit ma trudc day duge phan loai 1a Pichia pijperi va co thé dugc phan
loai lai 1& Wickerhamomyces pijperi cling thudc Wickerhamomyces pijperi theo sang

r
A

ché.

Nhu duoce sir dung trong ban mo ta, "thanh phén sita" chi sita nguyén chét, stra da
xtr Iy bang nhiét, bot sita da tach béo, hodc bdt sita nguyén kem tir stta dong vat nhu sita
bo, sita dé, va sita clru, hodc nguyén liéu chira thanh phén c6 ngudn gdc tir sira, nhu kem
tuoi va nudec sira.

MBoi trudng nudi cdy chira thanh phn stra c6 thé 12 moi trudng nudi cdy bat ky
chira thanh phén sita va c6 thé chira thém céc thanh phé‘m khéac. Céac vi du dugce wu tién
v& céc thanh phin khdc nhu vay bao gdm, nhung khong gi6i han cu thé ¢, dudng nhu
glucoza, galactoza, lactoza, va fructozza, &a axit benzoic va/hodc mudi cia no. Duong
duoc wu tién 1a glucoza trong do glﬁcoza duogc st dung 1am ngudn ning lugng cho vi
sinh vat. Axit benzoic va/hodc mubi ctia né duge wu tién & chd viee bd sung chung téng
cuong hiéu sudt tao etyl benzoat ctia vi sinh vét. Mubi cta axit benzoic dugc vu tién hon
12 mudi kim loai kiém ctia axit benzoic nhu natri benzoat va kali benzoat, va con dugc
uu tién Ngoai ra 1a natri benzoat. Do do, t5t hon 14 bd sung axit benzoic va/hodc natri

benzoat 1am axit benzoic va/hodc mudi cua no.

Thanh ph:?m stta dic biét duoc wu tién 12 nude sita vi nudce sita ting cudng hiéu
sut tao etyl benzoat clia vi sinh vét. "Nudc sita" 1a phén thu duoc sau khi loai bo thanh
ph?m béo cia sita va casein tur stta. Vi dy, nudce sita cd thé thu dugc duéi dang dich nudi
cdy nbi khi thanh phan sita dugc 1én men bang vi sinh vit, va t5t hon 12 chira dwdng nhu
lactoza va galactoza, axit amin, axit lactic, protein, va cac thanh phﬁn turong tu. Ngoai
ra, nudc sita tét hon 13 dich nudi cfiy ndi thu duoc khi thanh ph?m stta dugc nudi céy cu
thé bang vi khudn axit lactic va/hoic bifidobacterium. Trong ngit canh nay, vi du vé vi
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khuén axit lactic va/hodic biﬁdobacterium‘cc’) thé bao gbm vi khuln Lactobacillus nhu
Lactobacillus casei, Lactobacillus mali, Lactobacillus acidophilus, Lactobacillus
delbrueckiiloai phu bulgaricus, va Lactobacillus helveticus; vi khuén Streptococcus nhu
Streptococcus thermophilus; vi khudn Lactococcus nhu Lactococcus lactis loai phu
lactis va Lactococcus lactis loai phy cremoris; vi khuin Enterococcus nhu Enterococcus
faecalis; va vi khuin Bifidobacterium nhw Bifidobacterium breve, Bifidobacterium

bifidum, va Bifidobacterium longum.

Ham luong thanh phén sita trong mdi trudng nudi cy t6t hon 13, nhung khong chi
gi6i han &, tir 1 dén 50% khéi lugng (sau ddy don gidn goi 13 "%") va tot Ngoai ra 1a tir
2 dén 10% tinh theo ham lrong rin. Him lugng axit benzoic va/hodc mubi ciia né trong
mdi trudng nudi cdy chira thanh phin sita tét hon 1a tir 0,001 dén 0,1% va tot Ngoai ra
12 tr 0,01 dén 0,05% v& mat hidu suét tao etyl benzoat béi vi sinh vét va tiém nang sinh
fruéng clia vi sinh vat. Ham luong glucoza tét hon 1a tir 0,1 dén 10% va t6t Ngoai ra 1a

tir 1 dén 5% vé mit tiém ning sinh truwdng cta vi sinh vat.

Nhiét do dé nubi ciy vi sinh vat thuéc chi Wickerhamomyces tdt hon 13, nhung
khong gi6i han cu thé &, tir 15 dén 30°C va tét Ngoai ra 1a tir 20 dén 30°C vé mit huong
thom cta san phdm nudi ciy. Thoi gian nudi chy tot hon 13 8 gid hozc 1au hon, va tbt
Ngoai ra 1a tir 24 dén 32 gio. Khi axit benzoic va/hodc mudi ciia n6 duge bd sung vao
mbi trudng nudi cdy, thoi gian nudi cdy tbt hon 1a tir 24 dén 48 gio, va tdt Ngoai ra 1a
tir 32 dén 48 gid. Vi du vé& phuong phédp ﬁuéi chy bao gdm nudi cy lac, nuodi cy tinh,

nudi cdy co lac, va nudi cay & do pH trung tinh.

San phdm nudi ciy theo sing ché chira 1,0 ppm etyl benzoat hodc nhiéu hon va c6
huong trai cdy phirc hop hon va tuoi mat hon so véi san phim tbng hop héa hoc chira
etyl benzoat. Ham lugng etyl benzoat t6t hon 1a tir 1,0 dén 50 ppm, va t&t Ngoai ra 1a tir
1,0 dén 30 ppm. -

Ngodi ra, san pham nuoi cy theo sang ché c6 th8 chtra c4c thanh phan thom khéc
ngoai etyl benzoat. Vi du v& céc thanh phan thom khac bao gbm thanh phin thom nhu

rurou isoamylic.

San pham nuoi cdy theo sang ché chira luong 16n etyl benzoat va c6 huong trai cay
d& chiu, phitc hop hon, va tuoi mat hon so véi san phdm tdng hop héa hoc chira etyl

benzoat, va do do, c6 thé ding trong ché phim-tao huong, m¥ phim, thuc pham hoic
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dd ubng, duoc pham, va céc sén pham twong tu. Sin pham nubi cdy cé thé c6 trién vong
st dung trong m§ pham, vi trong céng nghiép thudc linh vyre m§ phim khéng c6 nhiéu

huong sinh hoc va nhu cAu v& hrong tu nhién cao hon so véi huong tbng hop.

San phim nuodi ciy theo sang ché c6 thé dugc bd sung vao ché phdm tao hwong,
m§ pham, thyc phim hoic dd ubng, duge phim, va cic san phim tuong tw & dang nhu
vay, nhung t6t hon néu san phdm nudi cly dugc bd sung vao sau khi loc. Ngoai ra, san
phim nudi cy c6 thé dugc co dic bang phuong phap dong kho, chung cit, hodc phuong
phap tuong tu, va thé dic thu dugc co th dugc bd sung vao ché phdm tao huong, my

phém, thuc phém hodc dd uéng, dugce phém, va cac san phém tuong tu.

Vi du v& m§ phim bao gdm cic m§ phém thom nhu nuéc hoa, nude hoa eau de
cologne, va nudc hoa eau de toilette; san phdm cham séc da co ban nhu nude cén bang
da (toner), stta dudng (milky lotlon) kem dudng (lotion), kem, mit na, va huyét thanh
dudng da (serum); san phim chim sé¢ toc nhu diu goi dau va dAu xa; m§ phim diing
d8 tdm nhu san pham hd trg ding de tim; san pham trang dlem nhu m§ phim nén; va
m§ phdm ddc biét nhu my pham chong néng. Vi du vé thyc phim hodc d6 ubng bao
gbm nhidu loai dd udng giai khat khac nhau, rugu mui c6 ga, bia, rugu sake tinh ché,
banh keo, nudc d4, kem, va cac san phém sita nhu stta 1én men. Vi du v& duge phém
bao gdm dugc phim diing ngoai da nhu kem, thubc ma, va gel. Ham luong sén phim
nudi cdy theo sang ché trong m¥ phém, thyc phém hogc dd udng, va dugc phim nhu
vy tt hon 1a tir 0,01 dén 10% va t6t Ngoai ra 1a tir 0,1 dén 1% tinh theo ham lugng

ran,

Vi du thwe hién sang ché

Sang ché s& duge md té.chi tiét bang cac Vl du.
Vidul

(1) Céc ching va gidng trudc giai doan tidn nudi cly
(i) C4c ching dugc sir dung

Wickerhamomyces pijperi  YIT8095 (NBRC1290), Wickerhamomyces pijperi
YIT12779 (NBRC1887)

Vi du so sénh: Kluyveromyces marxianus YIT12612 (NBRC0260)
(ii) Giai doan trudc giai doan tién nudi cdy
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Gidng trudc giai doan tién nudi cy: 20 pl chiing bao quan lanh déng trong glyxerol
20% duge cdy vao 2 ml moi trudng nudi ciy cho nim men va ndm mdc (YM) (1%
glucoza, 0,5% pepton, 0,3% chét chiét nAm men, va 0,3% chét chiét mach nha) va u cé

14c & 160 vong/phut trong 24 gid & 30°C.
(2) Phén tich c4c thanh phan thom do vi khuén tao ra
(i) Giai doan tidn nudi cly

Gibng tién nudi cdy: 20 pl dung dich nudi cay thu duge tir giai doan trudc giai
doan tién nudi cay dugc cdy vao 2 ml mdi truong nudi cay chira nudce sita co bb sung

1% glucoza vau co l&c & 160 vong/phut trong 24 gid & 30°C.

Nhu méi truong nudi chy chira nuéc sita ¢ mo ta trén déy, dich nudi cdy ndi chira
san phdm nudi cdy thu dugc bang cich nudi chy Streptococcus thermophilus YIT2084
(FERM BP-10879) trong 3% mdi truong nudi ciy chira bot sira da tach béo dugc st
dung. Két qua phan tich dich nudi chy ndi nay cho thdy ring dich nuoi céy ndi chtra
lactoza v6i lugng 1,1%, galactoza v6i lugng 0,4%, va axit lactic v6i luong 0,4%, va co

do pH = 4,0.
(ii) Giai doan nudi cdy
Gidng nudi cAy: 50 pul dung dich tidn nudi ciy dugc cAy vao 5 ml méi trudng nudi

chy chira nudc sira ¢ bd sung 1% glucoza va i ¢6 lic & 160 vong/phit trong 24 gid &

30°C.
(iii) Phén tich c4c thanh phan thom

Sau khi hoan thanh viéc G, thu miu va ly tim & 8000 vong/phit trong 5 phuat va 2
ml dich nudi cdy ndi duge thu gom vao trong lo 20 ml. Sau do, thanh phan thom trong
san phdm nudi cdy duoc x4c dinh bing phwong phép do phd khéi séc ky khi Headspace
(HS-GC-MS) (bang 1 va 2). Ngoai ra, thanh phan thom da x4c dinh dugc dinh luong
bang bo do ion hoa bing ngon lra (Flame Ionization Detector - FID) HS-GC (bang 3 va
4). Két qua duge thé hién trong bang 5. Ngoai ra, viéc phén tich cam quan v& mui cua
dung dich nudi chy duoc tién hanh bing cch st dung cac ti€u chuén dugc mo ta dudi

day. Két qua dugce thé hién trong bang 5.

Tiéu chuén danh gi4 dé phan tich cam quan
5: Huong trai cay phtrc hop va tuoi mat dugc phat hién r0 rét.
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4: Huong trai cdy phirc hop va tuoi mét duge phat hién.

3: Huong trai cay phitc hop va twoi mat duge phat hién nhe nhang.
2: Huong trai cdy phitc hop va twoi mat kh6 phat hién.

1: Huong trai cAy phuc hop va tuoi mét khong dugce phét hién.

Bang 1. Diéu kién HS

Thiét bi MPS2-xt
Co xi lanh 2,5 ml
Nhiét 40 may khudy 50°C
Téc d6 méy khudy 250 vong/phut
Thoi gian cén bing lo 15 phut
Nhiét do xi lanh 100°C
Thé tich bom 1000 pL
Téc 6 bom 200 plL/gidy

Béng 2. Pitu kién GC-MS

Hé théng © MS700D (JEOL)
Cot InertCap Pure WAX 30m x dudng kinh trong
0,25 mm x 0,25 um (GL Sciences)
Nhiét d 10 40°C-250°C (10°C/phut)
Khi mang ' He
Téc d6 dong 0,7 ml/phut
Nhiét do bom 250°C
Ty 1€ phan chia Khong phén chia
D0 phén giai MS 1000
Dong dién ion héa : 300 pA
Pién thé ion hoa | 70 eV
Nhiét 6 budng 250°C
Thé tich bom 1 uL

Bang 3. Diéu kién HS

Thidtbi Agilent 7697A
Kich ¢& vong (ml) 5
Nhiét d6 1 (°C) 50
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Nhiét d6 vong (°C) 110
Nhiét d6 dudng truyén (°C) 115
Can bang lo (phut) 15
Thoi gian bom (phut) 1
Béng 4. Didu kién GC
Hé théng Agilent 7890B
Cot InertCap Pure WAX 30 m x dudng kinh
trong 0,25 mm x 0,25 um (GL Sciences)
Nhiét do 10 40°C (5 phut) - 10°C/phut - 250°C (3 pht)
Khi mang He
Téc d6 dong 3 ml/phut
Nhiét 6 bom 250°C
Ty 1€ phén chia 20:1
Téc d6 dong phan chia 60 ml/phut
Cén bang 1o (phit) 5
Thoi gian bom (phut) 1
Béng 5
Hop chét (ppm) NBRC1290 | NBRC1887 | ri?%j%ﬁ%é?, 60
Ruou
Ruou isoamylic 10,07 10,79 29,07
Etyl este
Etyl benzoat 1,14 1,24 0,00
Déanh gia bang phuong 5 5 1
phap phén tich cam quan

Huong trai cdy phtc hop va twol mat duogc phat hién rd rét trong céc dung dich
nudi cdy ching NBRC1290 va ching NBRC1887. K&t qua phan tich cic thanh phin

thom va so sanh ham lugng cac hop chét chimg t6 cac dung dich nubi céy c6 ham lugng
etyl benzoat cao theo cach dic trung. P& so sanh véi cac dung dich nudi cdy nay, thanh

phin thom cta cac dung dich nu6i cay thu dugc bang cach nudi ciy cac loai nam men
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khéac nhau (chung Kliyveromyces marxianus NBRC0260) trong méi truong nudi chy
chira nuéc stta duoc phan tich va dénh gia. Két qua thé hién rang dung dich nudi chy
ching NBRC0260 c6 huong thom nhu hoa hdng manh nhung hau nhu khéng c6 huong
trai cAy bat ky, va khong chira etyl benzoat.

Céc dung dich nudi ciy chiing NBRC1290 va ching NBRC1887 va san phém tong
hop hoa hoc chi chira etyl benzoat v6i lugng bang lugng trong cac dung dich nudi cy
duoc dua vio phan tich cam quan. Huong phirc hop ma san phim tbng hop hoa hoc
khéng tao ra dugc dugc phat hién trong c4c dung dich nudi céy ching NBRC1290 va
ching NBRC1887. Do d6, céc dung dich nudi ciy c6 huong thom d& chiu hon so véi
san phim tdng hop hoa hoc. |

(3) Su khac biét v& hiéu suét cta cac thanh phﬁn thom tir vi khuén phu thudc vao
moi truong nudi chy

Thir nghiém duoc tién hanh bing cach sit dung ching NBRCI290 va chung
NBRC1887.

(i) Giai doan tidn nudi cly

Gibng tién nudi chy: Cac phan phan udc 20 pl ctia dung dich nudi cdy thu dugc tir
giai doan trudc giai doan tidn nudi cdy dugc cdy vao 2 ml mdi truong nudi chy chira
nuée sita co bd sung 1% glucoza, 2 ml mdi truong nudi cdy YPD (1% chit chiét nAm
men, 2% pepton, va 2% glucoza), va 2 ml moi trudng nudi cdy YM (1% glucoza, 0,5%
pepton, 0,3% chét chiét ndm men, va 0,3% chét chiét mach nha) va @ c6 lic & 160
vong/phut trong 24 gio & 30°C.

(ii) Giai doan nudi cdy

Gibng nudi céy: Céc phan phan udc 5 ml cia dung dich nudi cdy thu dugce tir giai
doan tién nudi chy duoc cdy vao 2 ml méi truong nudi cAy chira nudce sira 6 bd sung
1% glucoza, 2 ml méi trudng nudi céy PD, va 2 ml moi truong nudi cdy YM, va 1 c6
lic & 160 vong/phit trong 24 gio 6 30°C.

(iif) Phan tich ham lugng thanh phén thom

Sau khi hoan thanh viéc 1, ham luong thanh phan thom trong san phim nuéi chy
duoc phén tich bing HS-GC-FID (bang 3 va 4). Két qua dugc thé hién trong bang 6.
Viéc phén tich cam quan v& mui ctia san phim nudi cay cling dugc tién hanh bang céch
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st dung cling céc tiéu chuén nhu duoc mo ta trong vi du 1 (2). Két qua duoc thé hién

trong bang 6.

Béng 6
. NBRC1290 NBRC1887

Hop chat (ppm)

Nué6esita | YPD | YM |Nudesita| YPD | YM
Ruou
Ruou isoamylic 17,07 |242,14]70,07| 17,53 235,7 | 98,31
Etyl este
Etyl benzoat 2,69 0,10 | 0,09 2,78 0,00 | 0,11
Dinh gid bing phuong 5 2 | 2 5 1 2
phép phén tich cam quan

Khi chiing NBRC1290 va ching NBRC1887 dugc nudi cdy trong cic mdi trudng
nudi cdy chira nuéc sita, huong trai (':‘éy phtrc hgp va tuoi mat dwgc phat hién 16 rét trong
cac dung dich nuoi céy thu duge. Cac dung dich nudi céy chira lugng 16n etyl benzoat.
Trai lai, khi cac ching néu trén ddy dugc nudi cdy trong moi trudng nudi cdy YM va
mbi trudng nudi ciy YPD, cdc dung dich nudi ciy thu dugc, trong mot s6 truong hop,
chtra etyl benzoat, nhung v6i ham lugng thip va huong trai cdy phirc hop va tuoi mat

hau nhu khéng duoc phat hién.
(4) Su khéc biét v& hiéu suit cia thanh phan thom tr vi khudn phuy thudc vao didu kién
nudi cly

Thir nghiém dugc tién hanh bang cach sir dung ching NBRC1387.
(i) Giai doan tién nudi ciy

Gibng tién nudi cdy: 20 ul dung dich nudi chy thu duge tir giai doan trudc giai
doan tién nudi cdy dugc cdy vao 2 ml mdi trudng nudi cdy chira nudc sira 6 bd sung
1% glucoza va i c6 lic & 160 vong/phit trong 24 gio ¢ 30°C.
(ii) Giai doan nudi chy

Gidng nudi chy: Céc phin phan uéc 1 ml cta dung dich tién nudi cdy dugc chy
vao 100 ml mdi trudng nudi cly chira nudc sira co bd sung 1% glucoza va 0 c6 lic &
160 vong/phut trong diéu kién nudi cdy & nhiét d0 15°C, 20°C, 25°C, va 30°C. Cac mau
duoc thu thap sau khi 1 0, 24, 32, 48, va 56 gio.
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(iii) Phan tich ham luong etyl benzoat

Ham lugng etyl benzoat trong cdc san phim nudi cdy dugc phan tich béng HS-
GC-FID (bang 3 va4). Két qua duge thé hién trong bang 7. Ngoai ra, viéc phan tich cam
quan v& mui ctia cc san phdm nudi cdy dugc tién hanh bing cach st dung cic tiéu chuin

duge mb ta dudi day. Két qua duge thé hién trong bang 7.

(Tiéu chudn danh gia dé phan tich cam quan)

a: Huong tri cay phuc hop va twoi mét duge phat hién ro rét.

b: Huong trai cdy phuc hop va tuoi mét dugce phat hién.

c: Huong trai cAy phic hop va tuoi mét nhe duge phét hién nhung d6 phtrc hop thép.

d: M cta cac thanh phan thom khac manh. Dic tinh vé mui thay d6i va mui nhu rugu

sake dugc phét hién.
e: Huong trai cAy phtc hop va tuoi mét khong duoc phét hién.

‘Béang 7

Etyl benzoat (ppm)/
Pénh gia bang phuong 0gio | 24 giov | 32giv | 48 gio 54 gio
phap phén tich cdm quan

15°C 0/ | 0,73/c | 2,48/c | 2,24/c | 2,18/c
20°C 0/e 3,04/a | 2,54/b | 2,06/d | 1,90/d
25°C 0/e 2,48/b | 1,89/b | 1,65/d | 1,67/d
30°C 0/e 2,23/b | 1,72/b | 1,26/d | 1,51/d

Péi v6i thir nghiém G & nhiét dd 15°C, etyl benzoat dugc tao ra bdi sy 1én men cia
vi khudn. Tuy nhién, mui cta céc thanh phan thom khac 12 yéu, va do d6 4o phirc hop
v& mii cta san phdm nudi cay 1a thip. Trai lai, san phim nudi chy thu dugc tir thir
nghiém U & nhiét do tir 20 dén 30°C c6 huong trai cay phtc hop va twoi mat, tirc 1a, sén
phdm nudi cdy c6 mui da chiu. Trong trudng hop thoi gian nudi ciy 12 48 gid hodc lau
hon, hiéu suit ciia cac thanh phan thom khong phai etyl benzoat tang do sur 1én men cua
vi khuan. Do d6, mui cia cac thanh phé“m thom khac tré nén manh hon dén muc dic
trung v& mdi bi thay ddi va mbi nhu rugu sake dugc phét hién. Do do, t6t hon néu thoi

gian nuoi chy 1atr 24 dén 32 gio.
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(5) Su khéc biét vé ham luong etyl benzoat thu dugc tlr viée bd sung axit benzoic hodc
mubi ciia né vao moi trudong nudi cly

Thir nghiém dugc tién hanh bang cach st dung ching NBRC1887.
(i) Giai doan tién nubi cly

Gibng tién nudi cdy: 20 ul dung dich nuodi chy thu duge tir giai doan trudc giai
doan tién nudi ciy dugc cdy vao 2 ml mdi truong nudi ciy chira nuée sira co bd sung
1% glucoza va i c6 l4c & 160 vong/phut trong 24 gid ¢ 30°C.

(ii) Giai doan nudi cy

Gibng nuoi cAy: natri benzoat dugc bd sung vao 100 ml mdi trudng nudi cly chira
nuéce sita ¢6 bd sung 1% glucoza dén ndng @ cudi 12 0,01%. Theo cach tuong tu, mbi
chét trong sb axit benzoic, phenylalanin, va para-hydroxymetylbenzen dugc bd sung vao
100 ml mdi truong nudi ciy chira nudc sita cb bd sung 1% glucoza dé thu dugc moi
truong nudi cdy chira 0,01% axit benzoic, mdi truong nudi ciy chira 6,01%, 0,05%, hodc
0,1% phenylalanin, va moéi truong nudi cdy chia 0,01% hodc 0,05% para-
hydroxymetylbenzen. Ngoai ra, 100 ml moi trudong nudi chy chira nudc stta co b sung
1% glucoza ma khong chira chét phu gia dugc chuin bi lam d6i ching. Céc phén phan
wéc mdt mililit cua dung dich tién nudi cdy dugc chy vao timg mdi truong nudi chy va

1 c6 lic & 160 vong/phut & 30°C. Cac mAu dugce thu thap sau khit 0, 24, 32, va 48 gio.
(iii) Phén tich ham lugng etyl benzoat

Ham luong etyl benzoat trong céc san phim nudi cdy dugc phén tich bang HS-

GC-FID (bang 3 va 4). Két qua dugc thé hién trong béang 8.

Bang 8. Ham lugng etyl benzoat trong tirmg dung dich nudi chy (ppm)

0,01% | 0,05%
Déi 0,01% | 0,01% | 0,01% | 0,05 % | 0,1% Para- Para-
chl'fn Natri Axit | Phenyl- | Phenyl- | Phenyl- | hydroxy- hydroxy-
g | benzoat |benzoic| alanin | alanin | alanin | metyl- metyl-
benzen | benzen
0 gio 0 0 0 0 0 0 0 0

24 gio | 2,44 3,30 2,41 | 243 2,38 2,66 0,71 0,07
32 giv| 3,54 12,59 | 15,31 3,37 3,39 3,65 2,17 0,34
48 gidy | 2,89 | 27,67 | 23,53 2,48 2,58 2,28 2,78 2,12
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Ham luong etyl benzoat trong cac san phim nudi ciy ting dang ké khi axit benzoic
ho#c natri benzoat dugc bd sung vao mdi trudng nudi ciy va thoi gian nudi chy 1a tir 32
dén 48 gid. Ham lugng etyl benzoat trong cac san phAm nudi céy hau nhu khong ting

Kkhi cac chét khac dugce bd sung vao mdi trudng nudi cay.
Vi du bao ché 1

V& céc ché phAm dugc thé hién trong bang 9, céc thanh phin (1) dén (4) dugc bd
sung vao hdn hop chira (5) va (6). Hon hop nay dugce khudy k¥ dé tao ra nuéc can béng
da. Nué6c can bing da niy c6 huong trai cdy phic hop va tuwoi mat. Trong vi du nay,
dung dich nudi chy duge st dung sau khi loc, trong do dung dich nudi cdy thu dugc bing
cach u 1 ml dung dich tidn nudi cy thu duge tir giai doan tién nudi cdy trong vi du 1 (4)
vao 100 ml mdi truong nudi cAy chira nuée sira co bd sung 1% glucoza va i moi trudng

nudi cdy nay c6 lic & 160 vong/phut trong 24 git' ¢ 20°C.

Bang 9
Nguyén liéu tho Luong dugc dung (%)

(1) Etanol 5,0

(2) 1,3-Butylen glycol 2,0

3) Déau thau dau hydro héa bang 0,05

polyoxyetylen

)] Metyl parahydroxybenzoat 0,1

(5) Dung dich nudi cdy 10,0

(6) Nuéc cét Luong cin bing dén 100

Vi du bao ché 2

V2 ché phdm dugc thé hién trong bang 10, cac thanh phin tir (7) dén (9) duoc bd
sung vao thanh phan (10), va hén hop nay duge dun néng va sau do nhii hoa bang cich
bd sung céc thanh phan tir (1) dén (6) vao do & 80°C. Hon hop nay duoc @8 cho mét dén
nhiét do trong phong dé tao ra sita dudng. Stra dudng nay c6 huong trai cy phuc hop
va tuoi mét. Dung dich nudi chy dugc s dung la cling loai dung dich nudi céy trong vi

du bao ché 1.
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Béang 10
Nguyén li¢u thd Luong (%)

(1) Axit stearic 2,0

2) Parafin long 5,0

(3) Squalan 2,0

4) Sorbitan monostearat 0,05

5) Polyoxy;l’cgrllzr;t(e:i(z{)ﬂsorbitan 2"'0
(6) Butyl parahydroxybenzoat 0,05
(7 Glyxerin 2,0

(8) Metyl parahydroxybenzoat 0,1

9 Dung dich nudi chy 3,0
(10) Nude cit Luong c4n bing dén 100%

Vi du bao ché 3

V& ché phim dugc thé hién trong bang 11, céc thanh phén tir (9) dén (11) duoc bd
sung vao thanh phan (12), va hén hop ndy duge dun néng va sau d6 nhii hoa bang cach
bd sung céc thanh phan tir (1) dén (8) vao do ¢ 80°C. Hon hop nay dugc & cho mét dén
nhiét d6 trong phong dé tao ra kem. Kem nay c6 huong tréi cdy phtrc hop va tuoi mat.

Dung dich nu6i céy duoc st dung 1a cung loai dung dich nudi cdy trong vi du bao ché

1.

Bang 11
Nguyén liéu tho Luong (%)
(D Parafin long 23,0
(2) Vazolin 7,0
3) Xetanol 1,0
“) Axit stearic 2,0
(5) Sép ong . 2,0
(6) Sorbitan monostearat 3,5
%) Polyoxyri:ltgfrllzr;t(efi? i ts orbitan 2.5
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(8) | Butyl parahydroxybenzoat 0,05
C) 1,3-Butylen glycol 1,0
(10) | Metyl parahydroxybenzoat 0,1
(11D Dung dich nudi cy 3,0
(12) Nuéc cht Luong cin bing dén 100
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YEU CAUBAO HQ

1. San phém nudi cdy thu dugc b%mg cach nudi cdy vi sinh vat thudc chi
Wickerhamomyces trong mdi truong nudi cdy chira thanh phén sita, trong d6 vi sinh vat
thudc chi Wickerhamomyces 1a Wickerhamomyces pijperi NBRC1290 va/hodc
Wickerhamomyces pijperi NBRC1887.

2. San phim nudi ciy theo diém 1, trong d6 mdi trudng nudi cay chira thanh phan sita
1a moi trudng nudi cady chira nudce sita.

3. San phim nudi ciy theo diém 1 hodc 2, trong d6 mdi trudng nudi cay chira thanh phan
sita con chira thém axit benzoic va/hodc muoi cia no.

4. Ché pham tao huong chia san phim nuéi cdy theo diém bét ky trong s cac diém tir
1 dén 3.

5. M§ phim chira san phim nuodi cy theo diém bat ky trong s cac diém tir 1 dén 3.
6. Thuc phim chtra sin pham nuoi chy theo diém bt ky trong s cac diém tir 1 dén 3.
7. Db ubng chtra san phim nudi cly theo diém bét ky trdhg s6 cac didm tir 1 dén 3.

8. Dugc phim chta san pham nuoi céy theo didm bét ky trong sd cac diém tir 1 dén 3.

9. Phuong phép dua huong thom vao my phém, thuc pham hoic d6 ubng, hodc dugc
pham, trong d6 phuong phap nay bao gbm budc bd sung san phim nubdi chy theo diém

bét ky trong s6 céc diém tr 1 dén 3 vao m§ pham, thyc phim, d6 ubng, hoic dugc pham.

-18-





