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(54) SAN PHAM LEN MEN TU SUA DPAU NANH, CHAT MOI HON HOP VI
KHUAN AXIT LACTIC VA PHUONG PHAP SAN XUAT CHUNG

(57) Sang ché dé cap dén san pham 1én men tir sita dau nanh c6 vi va huong vi hoic tinh
chat vat 1y d& chiu tuwong ty véi vi cta sita chua thu dugc bang cach 1én men sita véi axit
lactic ma khong ap dung viéc xur Iy bang quy trinh nhu xur Iy enzym hoac xu ly ch1et Xuét
d6i véi nguyén liéu sita ddu nanh va khong can bd sung nguyén liéu nhu ngudn duong,
ngay ca trong truong hop chi st dung Streptococcus thermophilus va Lactobacillus
delbrueckii subsp. bulgaricus 1am chat moi hdn hop vi khuan axit lactic tai thoi diém tao
thanh san pham 1én men st dung sita dau nanh 1am nguyén liéu. Van dé nay duoc giai
quyét nho san pham 1én men tir sita dau nanh thu dugc bang cach sir dung chat modi hdn
hop vi khuan axit lactic bao gém: Streptococcus thermophilus c¢6 kha ning tich liy
fructoza voi lugng la 0,4 g/L hodc nhiéu hon trong san pham 1én men khi duoc cdy va nudi
cdy trong sita dau nanh; va Lactobacillus delbrueckii subsp. buigaricus co kha nang tich
litly axit D-lactic v&i lwong 13 0,4 g/L trong san pham 1én men khi dugc cdy va nudi ciy
trong stra ddu nanh.
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Linh vwe k¥ thuit dugce dé cap
Sang ché dé cap dén san phdm 1én men tir sita dau nanh thu duoc bang cach
1én men sita ddu nanh véi vi khuén axit lactic. Sang ché ciing dé cap dén chét moi

hén hop vi khuan axit lactic va phwong phap san xuit chiing.

Tinh trang k¥ thuit ctia sing ché

Pau trong duge xem la “thit trén canh déng”, va la nguyén liu thuc phém
chira protein thuc vat ddi dao, va stta d4u nanh la db uéng giéng nhu sita thu duoc
bang céch tach rira protein. Sita dau nanh c6 thé dugc 1én men bing vi khudn axit
lactic, vi khudn nay rit ¢6 loi cho strc khoe ctia vat chi cia nd, va san phém tao
thanh rat giéng véi sita chua. Do ca sita ddu nanh va vi khuén axit lactic déu 1a
nguyén li€u c6 1oi cho stc khée, nén san phém 1én men tur stta ddu nanh dugc du
doan 1a ¢6 loi cho stc khoe theo cach hi€p déng. Tuy nhién, mui khé chiu dic
trung cta ddu twong hodc mui 1én men hodc mui giéng nhu dua chua tao ra boi vi
khuén axit lactic gdy tré ngai cho viéc tao dyng thi trudng cho céc san phém sita
dau nanh 1én men.

Mit khac, da biét ring Streptococcus thermophilus va Lactobacillus
delbrueckii subsp. bulgaricus, thiét 1ap méi quan hé cong sinh trong sita, hai vi
khuan nay duoc CODEX cua Uy ban Tiéu chuin héa thuc pham ctia FAO/WHO
(the Joint FAO/WHO Food Standard Committee) (CODEX Alimentarius) (dudi
day dugc goi 1a “CODEX”) dinh nghia la vi khuén axit lactic trong sita chua. Ciing
da biét réng, bing cach thiét 1ap moi quan h¢ cdng sinh nay, sy sinh truong ca ca
hai lvloai vi khuén duoc cai thién déng ké so v6i su 1én men béng mot ching don ¢,

san xut sira chua c6 vi va huong vi ngon.
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Tuy nhién, trong sita d4u nanh, ngay ca khi Streptococcus thermophilus va
Lactobacillus delbrueckii subsp. bulgaricus dugc ciy ddng thoi, thi quy trinh 1én
men van khong duoc tién hanh mot cach dAy du, néu khong bd sung lactoza vao sita
d4u nanh, va da biét 1a rat khoé tao ra san phém c6 tinh chét vat 1y t8t va tao ra vi va
huong vi ngon bdi sy san xuét axit lactic. Nguyén nhan chinh cta khé khan nay la
do Lactobacillus delbrueckii subsp. bulgaricus khong c¢6 kha nang ddng hoa sucroza
chira trong sita dau nanh, va khong thé tién hanh 1én men axit lactic mdt cach binh

thuong va lam tang s6 lugng vi khuén dugc.

Cho dén nay, c6 nhidu phuong phap san xuét san phdm 1én men tir sita d4u nanh
¢6 vi va huong vi ngon nhd 1én men axit lactic. Vi dy, c6 mot phuong phap dé cai
thién vi va huong vi bﬁng cach tron giéng céy chira ndm loai vi khuén axit lactic,
Lactobacillus acidophilus, Lactobacillus casei, Lactobacillus delbrueckii subsp.
bulgaricus, Lactococus lactis, v Streptococcus thermophilus, va bd sung dudng,
lipit, gelatin vao sita du nanh tinh khiét chua duoc cai bién (tham khao tai li¢u sang

ché 1).

Ngoai ra, d4 ¢6 nhiéu béo cdo khac nhau v& bién phép thiic dy su 1én men axit
lactic trong sita ddu nanh va cai thién vi va huong vi bang céch bd sung céc loai vi
khuén khéc nhau khac vao Streptcocus thermophilus va Lactobacillus delbrueckii
subsp. bulgaricus, hodc thay thé céc loai vi khudn niy hoan toan bing céc loai vi
khudn khac, nhu: phuong phép cai thién vi va huong vi bang cach 1én men hai loai
vi.khudn axit lactic, Lactobacillus plantarum va Lactococus lactis (tham khao tai
liéu sang ché 2); phuong phap thu nhan san phAm 1én men tir sita d4u nanh c6 huong
Vf duoc cai thién b.%lng cach 1én men véi it nhat ba lodi vi khudn, loai Lactobacillus
acidophilus hodc Lactobacillus casei, Bifidobacterium, va Lactobacillus delbrueckii

subsp. bulgaricus (tham khao tai liéu sang ché 3); va phuong phép 1én men sita déu
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nanh véi ba loai vi khudn axit lactic: mot ching vi khuin duoc chon loc tir
Lactobacillus  delbrueckii subsp. bulgaricus va Lactobacillus acidophilus;
Lactobacillus casei; va Streptococcus thermophilus (tham khao tai li€u séng ché 4).
Ngoai ra, da c¢6 bao cdo vé phuong phép tién hanh 1én men bang cach bd sung ddng
thoi dudng va vi khuén axit lactic va proteaza trong sita ddu nanh dé céi thién vi va

huong vi (tham khao tai li€u séng ché 5).

Danh sach tai liéu sang ché dugc trich dan
Tai liéu sang ché 1: Cong b don yéu ciu cip patent Nhat chua dugc xét

nghiém sb 63-7743

Tai lidu sang ché 2: Cong bd don yéu cau cAp patent Nhat chua duoc xét
nghiém sd 5-184320

Tai lidu sang ché 3: Cong bd don yéu cu cap patent Nhat chura dugc xét
nghiém s6 10-201415

Tai liéu sang ché 4: Cong bd don yéu ciu cip patent Nhat chua duogc xét
nghiém s6 2011-167190

Tai liéu sang ché 5: Cong bd don yéu ciu cap patent Nhat chua duge xét

nghiém s6 7-147898

Tuy nhién, trong tinh trang k§ thuat nay, stta ddu nanh duoc 1én men bang
cach st dung khong chi hai vi khuén axit lactic, Streptococcus thermophilus va
Lactobacillus delbrueckii subsp. bulgaricus, 13 vi khuén duoc CODEX dinh nghia 1a
vi khuén axit lactic trong sfta chua, ma con st dung ca cac loai vi khuan axit lactic
khéc ¢6 cac dic tinh khac nhau tir hai vi khuén axit lactic nay; va do d6, gy ra vén
dé vé vi thd hodic mui dua chua do cac loai vi khuén axit lactic khac nay va sira dau
nanh dugc 1én men c6 huong vi va tinh chét vat ly khac biét déng ké so v6i huong

vi va tinh chat vat 1y cua sita chua thu dugc bang cach 1én men sita bo. Ngoai ra, con
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gip mot van d@ khac 1a do khé xtt ly ba hodc nhiéu chiing vi khuén axit lactic trong
quy trinh 1én men, nén rat kho duy tri chét lugng ciia c4c 16 san phim, va rat kho tao
ché phim mot sb nguyén liéu thyc pham khéc véi nguyén liéu co ngudn gbc tir dau

tuong hodc bd sung cic enzym vao sita du nanh ddng thoi khi cdy axit lactic.

Ban chit ky thuit ciia sang ché
Vén dé k§ thuat can dugc giai quyét

Vi céc 1y do néu trén, muyc dich cua sang ché 1a d& xuét san phém 1én men tu
sita dau nanh c6 vi va huong vi hodc tinh chét vat Iy d& chiu twong ty vdi vi clia sita
chua thu dugc bing cach 1&n men sita bo voi vi khudn axit lactic ma khong can ap
dung viéc xir Iy theo quy trinh nhu xir Iy enzym hodc xir ly chiét xuit dbi véi nguyén
liéu sita d4u nanh, va ciling khong cin bd sung nguyén liéu nhu ngudn dudng vao
stta dau nanh, ngay ca trong truong hop chi sit dung Streptococcus thermophilus va
Lactobacillus delbrueckii subsp. bulgaricus 1am chét mdi hdn hop vi khuan axit
lactic tai thoi diém tao thanh san phém 1én men chi str dung sita ddu nanh 1am nguyén

liéu.

Cach thtrc d& giai quyét van dé

Két qua clia viéc tién hanh nghién ctru k¥ ludng d8 giai quyét cac van dé da
néu trén day, tac gia sang ché va cong sur da phat hién ra ring, trong chét mdi hdn
hop vi khuén axit lactic thu dugc bing cach két hop hai vi khudn axit lactic,
Streptococcus thermophilus va Lactobacillus delbrueckii subsp. bulgaricus 1a vi
khuin dugc CODEX dinh nghia 14 vi khuin axit lactic trong sita chua, véi nhau,
Streptococcus thermophilus c6 kha ning tich liy 0,4 g/L fructoza trong sita du nanh
va Lactobacillus delbrueckii subsp. bulgaricus c6 kha nang tao ra axit D-lactic véi
luorng 14 0,4 g/L hoic nhidu hon khi dugc két hop voi Streptococcus thermophilus
ne‘1'y, nhé d6, cling nhu trong moi trudng sita ddu nanh, cé hai loai vi khuan dugc

sinh trudng dén muc do sao cho su phét trien vé co ban gidng vai sy phat trién trong



25355

moi trudng sita bo, va san pham 1én men tir sita ddu nanh co6 vi va huong vi hodc
tinh chit vat ly tuong tu voi sita chua thu dugc bang cach 1én men sira bo véi vi

khuan axit lactic, va tao ra sang che.

‘Tl 13, séng ché @& xuét (1) san phdm 1én men tir sita dau nanh thu duoc bing
cach st dung chit mdi hdn hop vi khudn axit lactic bao gdm: Streptococcus
thermophilus c6 kha nang tich Ity fructoza véi lugng 1a 0,4 g/L hodc nhiéu hon trong
san phim 1én men khi chung nay duoc cdy va nudi cdy trong sita ddu nanh; va
Lactobacillus delbrueckii subsp. bulgaricus c6 kha nang tao ra axit D-lactic v6i
lugng 1a 0,4 g/L hodc nhidu hon trong san pham 1én men khi ching niy va
Streptococcus thermophilus trén day ddng thoi dugce cly va nuoi cly trong sita ddu

nanh.

Ngoai ra, sang ché @& xuét (2) cht mdi hdn hop vi khun axit lactic bao gdm:
Streptococcus thermophilus ¢6 kha néng tich ity fructoza véi luong 1a 0,4 g/L hodc
nhidu hon trong san phim 1én men khi chung nay duge cdy va nudi cdy trong sira
d4u nanh; Vél Lactobacillus delbrueckii subsp. bulgaricus c6 kha néng tao ra axit D-
lactic voi luong 14 0,4 g/L hodc nhiéu hon trong san phim 1én men khi chiing nay va
Streptococcus thermophilus trén day ddng thoi duge cdy va nudi cdy trong sita dau

nanh.

Hiéu qua cua sang ché

.. Theo sang ché, san phim 1én men tir sita d4u nanh c6 vi va huong vi hoan héo
hodc tinh chét vat 1y twong tu v6i sita chua thu duge béng céch 16n men sfta bo bang
vi khudn axit lactic ma khong ap dung viéc xtt Iy theo quy trinh nhu xr ly enzym
hogic xtr Iy chiét xut d6i véi nguyén liéu sita ddu nanh va khong can bd sung nguyén
liéu nhu ngudn dudng, ngay ca trong trudng hop chi st dung Streptococcus

thermophilus va Lactobacillus delbrueckii subsp. bulgaricus 1am ch4t mdi hén hop



25355

vi khudn axit lactic trong khi san phim 1én men st dung sita d4u nanh 1am nguyén
liéu. San phdm 1én men tir sita d4u nanh gidng sita chua theo sing ché khéng tao
cam giac v& mui khé chiju ddc trung clia san phdm 1én men dau tuvong va do do6 c6
thé du doan ring san phim nay dugc s dung rong rai lam nguyén li¢u c6 loi cho
strc khoe cé chirc nang hoan hao do tac dung hi€p ddng cia dau tuong va vi khuén

axit lactic.

Mo ta vén tit cac hinh vé

Fig. 1 14 d6 thi m6 ta lugng axit D-lactic trong san phim 1én men tir sita dau
nanh thu duge bing cach tron Lactobacillus delbrueckii subsp. bulgaricus da dugc
nhén gidng (ching K1581) va chung Streptococcus thermophilus dugc phan lap va
duoc chon t chit mdi hén hop co ban trén thi trudng hodc ching Streptococcus
thermophilus d3 dugc nhin giéng (ching K1580) v&i nhau, ciy hdn hop trong sita
d4u nanh, va tién hanh 1én men & nhiét do 42 d6 bach phéan trong thoi gian 24 gio.

Fig. 2 12 d0 thi md ta lugng axit D-lactic trong san phim 1én men tir sita dau
nanh thu dugc bing cach trdn Lactobacillus delbrueckii subsp. bulgaricus da dugc
nhén giéng (ching K1585) va céc chung Streptococcus thermophilus duge phéan lap
va duoc chon tir chat mdi hdn hop cé ban trén thi trudng véi nhau, ciy hdn hop nay
vao stta diu nanh, va tién hanh 1én men & nhiét d6 42 dd bach phén trong thoi gian
24 gio.

Fig. 3 1a dd thi m6 ta luong axit D-lactic trong san phim 1&n men tir sira déu
nanh thu dugce bing céch trén chiing Streptococcus thermophilus d& duge nhan gidng
(ching K1580) va c4c ching Lactobacillus delbrueckii subsp. bulgaricus dugc phan
lap tu chit mdi hdn hop c6 ban trén thi truong, céy hdn hgp nay vao trong sita dau
nanh, va tién hanh 16n men & nhiét d6 42 d6 bach phan trong thoi gian 24 gio.

Fig. 4 12 @5 thi mo ta luong axit D-lactic trong sén phim 1&n men tir stra ddu
nanh thu duge bing cach chi 1én men (& nhiét d6 42 d5 bach phan trong thoi gian 24

gi®) chét mdi hén hop c6 ban trén thi trudng ma khong duge nhén gidng hodc phan
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14p hodc chon lgc hodc cdng doan twong tu (Ché.t moi hdn hop clia Streptococcus
thermophilus va Lactobacillus delbrueckii subsp. bulgaricus).

Fig. 5 1a biéu d6 x4c dinh lugng san xudt axit D-lactic dich 1én men thu dugc
béng cach 1én men vat lidu thAm mang sita d4u nanh thu dugc béng cach bd sung
1/0% (trong lugng/thé tich) fructoza trong vat liéu thim béng céch thim sita dau
nanh tinh khiét qua mang siéu loc MF, ¢ nhiét d§ 42 d6 bach phan trong thoi gian
24 gid, chi riéng vé6i Lactobacillus delbrueckii subsp. bulgaricus.

Fig. 6 1a biéu dd xéc dinh lugng san xudt axit D-lactic trong dich 1én men
thu duoc b%mg cach 1én men vat liéu thAm mang sita dau nanh c6 tinh axit thu dugc
b%mg cach bd sung 1,0% (trong luqng/thé tich) fructoza trong vt liéu thdm thu dugc
béng cac thdm stta d4u nanh tinh khiét trong mang siéu loc MF va diéu chinh d6 pH
dén 5,0, va chi dugc 1én men bang Lactobacillus delbrueckii subsp. bulgaricus.

Fig. 7 12 biéu dd x4c dinh ndng db fructoza trong san phim 1én men tir sita
dau nanh thu duogc béng cach 1én men, & nhiét d6 42 do bach phéan trong thoi gian
24 gidy, chiing Streptococcus thermophilus dugc phan 14p tir chét mdi hdn hop c6 ban
trén thi trudng (chdt mdi hdn hop cta Streptococcus thermophilus va Lactobacillus
delbrueckii subsp. bulgaricus).

Fig. 8 1a biéu dd xéc dinh lugng san xuét axit D-lactic trong san phim lén
men tir sita ddu nanh thu duoc bang céach tron, & ty 18 béng 1:1, Lactobacillus
delbrueckii subsp. bulgaricus dugc phan lap ching han tir chét moi hdn hop c6 ban
trén thi truong YO-MIX505, 511, 863, véi chung Streptococcus thermophilus dugc
phén 14p tir chit mdi hdn hop ¢6 ban trén thi truong YO-MIX305, 499, va tién hanh
1én men & nhiét d6 42 d6 bach phan trong thoi gian 24 gio.

Fig. 9 12 d6 thi mo ta sy thay d6i ndng d9 sucroza theo thoi gian khi stra déu
nanh duogc 1én men & nhiét do 42 do bach phan chi bang ching Streptococcus
thermophilus K1580 1a vi khuan axit lactic dugc nhan gidng.

Fig. 10 1a dd thi m ta su thay dbi ndng do fructoza theo thoi gian khi sita

d4u nanh duoc 1én men ¢ nhiét do 42 d6 bach phén chi bang chiing Streptococcus
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thermophilus K1580 1a vi khudn axit lactic duoc nhan giéng,

Fig. 11 1a d6 thi m6 ta su thay d6i ndng d6 fructoza theo thoi gian khi sita
dau nanh dugc 1én men déng thoi & nhiét @6 42 d0 bach phan, véi ching
Streptococcus thermophilus K1580 1a vi khuAn axit lactic duge nhan giéng va ching
Lactobacillus delbrueckii subsp. bulgaricus K1581 la vi khuén axit lactic dugc nhan
gidng.

Fig. 12 14 db thi mé ta két qua thu duoc bing céch xdc dinh sy phan b6 c&
hat ctia san phém 16n men tir stta d4u nanh thu dugc béng céch 1én men nho chét mbi
hdn hop c6 ban trén thi truong hodc chit mdi hdn hop ciia ching dugce nhin giéng,

hodc theo cach khéc, chit mdi hdn hop ctia ching duge chon loc.

M3 ta chi tiét sang ché

Du6i ddy, sang ché s& duge md ta mot cach chi tiét.

San phdm 1én men tir sita d4u nanh theo séng ché thu dugc bang cach 1én men
chi véi hai loai vi khudn axit lactic, Streptococcus thermophilus va Lactobacillus
delbrueckii subsp. bulgaricus ma khong ap dung viéc xir ly theo quy trinh déc biét

nhu xir Iy enzym d6i vdi sita dau nanh.

Déi véi sita ddu nanh duge st dung trong sang ché, c6 thé sir dung loai sita dau
nanh bét ky voi didu kién Ia stta ddu nanh nay thu dugc bang phuong phap thong
thudng, hodc theo cach khéc, ¢6 thé str dung sita dau nanh c6 ban trén thi truong. Vi
du, c6 thé sir dung dich 1éng thu dugc bing cach dun s6i va nghién déu nanh thu
dwoc bing cach ngdm va lam nd ddu tuong da béc vo hodc déu tuong da tach béo,
va t6t hon nita néu dich 16ng da dugc loai bo xo dau tuong tir quan diém v& vi hodc
cAu tric. Ngoaira, ¢6 thé st dung dich 16ng thu dugc bang cach hoa tan bot dau nanh
nguyén hat, bot ddu nanh da tach béo hodc cac loai bdt ddu nanh twong tu. Mac du,
theo tiéu chudn JAS, sira ddu nanh dugc dinh nghia la ¢6 ham luong chét rén trong

d4u tuong bing 8,0% hofic nhidu hon, sita du nanh tinh khiét duoc dinh nghia 1a c6



25355

ham lugng chét rén trong dau twong bing 6,0% hogc nhiéu hon, va dd udng sita dgu
nanh dugc dinh nghia la ¢6 ham lugng chét rén trong dau tuong b%lng 4,0% hodc
nhidu hon, nhung ham lugng chét rin trong dau tuong khong bi gi6i han mot cach

cu thé.

Streptococcus thermophilus duge st dung theo sang ché c6 thé dugc sinh
trudng trong stta dau nanh, va cAn phai c6 dic tinh phan hily sucroza trong sita ddu
nanh va tiép d6 san xudt glucoza va fructoza trong truong hop Streptococcus
thermophilus chi dugce sinh trudng trong sita déu nanh, va tich Ity fructoza & ndng

5 bing 0,4 f/L hodc nhiéu hon.

Mic du Lactobacillus delbrueckii subsp. bulgaricus khong c6 kha ning ddng
héa ngudn dudng sucroza chita trong sira dau nanh, nhung Streptococcus
thermophilus phan huy sucroza thanh glucoza va fructoza, nho d6 chiing duge ddng
héa va khi d6 Lactobacillus delbrueckii subsp. bulgaricus cling c6 thé sinh truéng

duoc.

Miic du Streptococcus thermophilus ding san phim phan hiy lam ngudn dudng
trong khi phan hiy sucroza, néu ching c6 kha ning phén hily cao cu thé duoc chon,
thi dudng duge phan hity trong san pham 1&n men s& duoc ddng hoéa. Ngoai ra, trong
san phém 16n men tir sita ddu nanh ma lugng fructoza tich Ity dugc vuot qua 0,4 g/L,
Lactobacillus delbrueckii subsp. bulgaricus dugc sinh trudng tt, va c6 kha nang
dong vai trd quan trong trong viéc san xut cac chit chuyén héa khac nhau va tao

thanh vi va huong vi ctia sita chua trong qud trinh phat trién.
" Do d6, mac du sy chuyén héa ctia Lactobacillus delbrueckii subsp. bulgaricus

d6ng vai trd quan trong trong viéc 1én men sita d4u nanh giong nhu sita chua, nhung

axit D-lactic dwgc san xudt boi sy chuyén héa ndy khong duge san xuat boi

-10-
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Streptococcus thermophilus, Streptococcus thermophilus chi tao ra axit L-lactic, va
do d6, axit D-lactic ¢6 thé duoc sir dung 1am chi s6 c6 thé xac dinh dé dang hoat tinh
chuyén héa ctia Lactobacillus delbrueckii subsp. bulgaricus. Theo sang ché, nhan
thiy rang san phim 1én men dic trung & chd lugng axit D-lactic béng 0,4 g/L hodc
nhidu hon tich liy trong d6 cai thién vi va huong vi cu thé 13 do Lactobacillus

delbrueckii subsp. bulgaricus da san xuét mot cach tich cuc chét chuyén héa nay.

Vi khuén axit lactic ¢ dic tinh néu trén c6 thé dugc chon tir vi khuén axit lactic
dugc st dung d8 san xuét stta chua tir sita hodc ching vi khuin axit lactic twong tu
trong moi trudng nay. Trong trudng hop vi khun axit lactic duoc nhén giéng, c6
thé sir dung tAt ca cac phuong phap dd dugc ap dung rong rdi. Vi dy, kich thich dot
bién str dung tia cyc tim hogc kich thich dot bién str dung duge chét, céy chuyén trén
mbi trudmg vé co ban chira sita ddu nanh hogc cic phuong phap tuong tw, c6 thé thu
duoc Streptococcus thermophilus tich liy fructoza voi luong 1a 0,4 g/L hodc nhiéu
hon trong sita dau nanh hodc Lactobacillus delbrueckii subsp. bulgaricus san xuét
axit D-lactic véi luong 16n bang 0,4 g/L hodc nhiéu hon trong sita ddu nanh khi

ching dugc nudi cdy dong thoi.

Khi nhan gidng vi khuén axit lactic, chiing ¢6 kha néng san xuAt axit cao c6 thé
dugc nhan gibng bang cach cdy ddng thoi Streptococcus thermophilus va
Lactobacillus delbrueckii subsp. bulgaricus va tiép do6 tién hanh 1én men & nhiét do
1én men nim trong khoang tir 30 dén 45 dd bach phén, t5t hon nita néu & nhiét do
1én men nam trong khoang tir 32 dén 42 d6 bach phan va trong thoi gian 1én men tir

4 dén 24 gio.
| Mic duvi Kkhuin axit lactic san xuit ra axit D-lactic 1a Lactobacillus delbrueckii

subsp. bulgaricus, nhung vi khuan nay khong thé dong héa sucroza ma ve co ban

chtra dudng trong sita ddu nanh va do do vi khuén nay khong thé sinh truong dugc
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mot cich riéng r€, va co thé bi chét. N6i cach khéc, tac gia sang ché va cong su da
nhan thdy ring, trong nhiéu trudng hop, Streptococcus thermophilus c6 kha nang
déng héa va phat trién sucroza dén muc dd nhét dinh trong stta diu nanh, va tai thoi
didm d6, vi khudn axit lactic nay phén hity sucroza, nh d6 tao ra glucoza va fructoza,
va néu Lactobacillus delbrueckii subsp. bulgaricus dugc tdn tai ddng thoi, chung

duoc ddng héa, va cb thé sinh truong dugce dan dén.

Mic du duge cho 1a duong duogc bd sung vao sita du nanh va dugc bu vao dé
phat trién Lactobacillus delbrueckii subsp. bulgaricus, ¢6 thé ¢6 trudng hop trong
d6 lugng axit D-lactic tao ra di khong chi dugc thé hién boi dudng bu vao, va tinh
twong hop cta hai ching khac véi mdi quan hé bd sung ctia duong dang c6 va do d6
didu quan trong 13 chon loc Lactobacillus delbrueckii subsp. bulgaricus v6i sg
chuyén héa tich cuc c¢6 kha nang san xuét luong axit D-lactic 1 0,4 g/L hodc nhiéu
hon tai thoi diém nu6i cly v6i Streptococcus thermophilus 13 Vi khuén tich Ity

fructoza.

Bing cach chon loc hodc nhan gibng hdn hop cua cac chung thich hop trong s6
cac chung Streptococcus thermophilus va Lactobacillus delbrueckii subsp.
Bulgaricus hién tai, ca hai loai vi khuén nay déu duoc hoat hoa trong sita ddu nanh
va ¢6 thé tao ra vi va huong vi ngon hodc tinh chit vat 1y gidng sita chua; va tuy
nhién, Streptococcus thermophilus d6ng héa mot cach tich cuc sucroza, va két qua
13, axit L-lactic dugc san xuét bai vi khudn ndy ciing dugc tao ra trong san phém Ién
men.

- P& thu duge san phim 1én men tir sita dau nanh gidng sita chua, cén phai c6

axit L-lactic duoc san xuét bdi Streptococcus thermophilus cling nhu axit D-lactic.

Vi khuén axit lactic dugc st dung theo sang ché c6 thé thu dugc bing cach

chon loc hodc nhan gidng nhu d4 néu trén déy, va cac vi du ctia sdng ché bao gom:
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hdn hop cta ching Streptococcus thermophilus K1580 va ching Lactobacillus
delbrueckii subsp. bulgaricus KI13581; hdn hgp cua chung Streptococcus
thermophilus K1584 va ching Lactobacillus delbrueckii subsp. bulgaricus K1585;
va hén hop ctia chung Streptococcus thermophilus c6 sin tir Danisco Inc. (ching
duoc phén 14p tir chit mdi hdn hop YO-MIX499) va ching Lactobacillus delbrueckii
subsp. bulgaricus c6 s&n tir Danisco Inc. (ching nay dugc phan 1ap tur chét mdi hdn
hop YO-MIX505, 511, 863) hotic céc hdn hop tuong tw. San phim 1én men tir sita
dau nanh theo sang ché c¢6 thé thu duge béng cach sir dung vi khudn axit lactic c6
cac dic tinh néu trén, va san phdm nay khong bi giéi han & cac ching duge md ta

trong phan vi dy thyc hién sang ché.

Phuong phép 1én men sita ddu nanh bang vi khuén axit lactic c6 thé duoc tién
hanh trén co s& phuong phap san xufit stta chua hodc dd udng chta vi khuén axit
lactic chung d3 biét; vi dy, Streptococcus thermophilus dugce cy trong sita ddu nanh
v6i méat d6 ndim trong khoang tir 1 x 10* @én 1 x 10® cfw/mL 1a du, t6t hon nita néu
tir 1 x 105 dén 1 x 107 cfw/mL, va Lactobacillus delbrueckii subsp. bulgaricus dugc
cly trong sita ddu nanh véi mat 4o nim trong khoang tir 1 x 102 dén 1 x 107 cfu/mL,
t6t hon nita néu tir 1 x 103 dén 1 x 10° cfu/mL, va phuong phép 1én men dugc tién
hanh & nhiét d6 1én men nim trong khoang tir 30 dén 45 do bach phén, tot hon nita
néu nhiét do nim trong khoang tir 37 dén 42 0 bach phan va thoi gian nim trong

khoang tir 4 dén 24 gid, va ché d9 1én men khong bi gidi han mot cach cu thé.

Theo séang ché, san phdm 1én men tir stra dau nanh gidng sita chua thu dugc
theo cach nay khac biét & chd chira 0,4 g/L axit D-lactic hodc nhiéu hon, su chuyén
hoéa cha ca Streptococcus thermophilus va Lactobacillus delbrueckii subsp.
bulgaricus déu rat tich cuc, nhd do san xuit duge lugng axit lactic chua timg thu
duge cho dén nay, trong trudng hop chét mdi hdn hop vi khuén axit lactic c6 ban

trén thi truomg duge sit dung theo cach do, tao ra san phém 1én men tir sita ddu nanh
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¢6 tinh chét vat 1y tt hosic huong vi gidng sita chua, c6 cac thanh phan hwong ligu
c¢6 ngudn gbe tlr cac loai vi khudn twong ng. Ngoai ra, ¢6 thé tién hanh 1én men ma
khéng cin bd sung thém nguyén liéu khac véi nguyén ligu c6 ngudn gbc tr dau
tuong va do do6 san phim khéng bi anh huéng boi vi nhén dugc tir nguyén lidu bd
trg. Hon nita, san phdm 1én men tir sita d4u nanh theo sang ché c6 tinh da ning, va
¢6 thé dugc 4p dung cho san phim dd udng hogc thuc pham bét ky c6 lién quan dén

d4u tuong nhu gia vi hodc pho-mat va dd udng cling nhu thirc &n gibng sita chua.

Mic du phuong an theo sang ché mé ta vi du vé& viéc san xudt san phim 1én
men axit lactic bang cach chi stt dung hai loai vi khuan Streptococcus thermophilus
va Lactobacillus delbrueckii subsp. bulgaricus, nhung séng ché khong bi giéi han &
vi du nay, va ngoai hai loai vi khuén axit lactic duoc thé hién theo sang ché, c6 thé
stt dung ddng thoi vi khuén axit lactic khac vé&i Streptococcus thermophilus va
Lactobacillus delbrueckii subsp. bulgaricus v&i diéu kién 14 n6 khong anh huong
dén sy 1én men axit lactic cua Strepfococcus thermophilus va Lactobacillus
delbrueckii subsp. bulgaricus hogc huong vi clia san phim 1én men tir sita d4u nanh

thu duogc.

Duéi day, sang ché s& duge m6 ta mot cach cu the hon bang céc vi du. Can phai

hidu ring pham vi clia séng ché khong bi gi6i han boi cac vi du nay.

Vi du thyc hién sang ché
1. Phép xac dinh lugng axit D-lactic ctia san phém 1én men tir sita ddu nanh st dung
chét mdi hén hop vi khuan axit lactic ¢6 béan trén thi trudng

(1) Chét mdi hdn hop vi khuén axit lactic

D6i véi chit mdi hdn hop vi khuan axit lactic, sir dung chit mdi hdn hop vi
khuén axit lactic c6 ban trén thi truong d8 san xuét stra chua (c6 sin tir Danisco Inc.,

san phdm dugc sdy thing hoa bao gdm c4 hai ching Streptococcus thermophilus va
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Lactobacillus delbrueckii subsp. bulgaricus. Duéi day, cac san phim nay cé thé
thudng goi 13 “chit mdi hdn hop cé ban trén thi truong”). Do cdc ch4t mdi hén hop
¢6 ban trén thi trudng nay, tdn tai nhiéu san phim khéc nhau dya theo ddc tinh ciia
chung Streptococcus thermophilus va Lactobacillus delbrueckii subsp. bulgaricus.
Cu thé, cac chit mdi & trén bao gdm: YO-MIX300, YO-MIX305, YO-MIX496, YO-
MIX499, YO-MIX505, YO-MIX511, YO-MIX863, YO-MIX883, YO-MIX885,
YO-MIX401, YO-MIX421, YO-MIX495, YO-MIX601 (trong d6 tAt ca céc con sb

chi s6 cuia san pham).

(2) Diéu kién 1én men va phuong phép x4c dinh

Dbi v6i dich 1ong ngudn sita ddu nanh, st dung sita dau nanh tinh khiét
khong dugc diéu chinh c6 ban trén thi trudng (c6 san tb Kokkoman Soy Foods
Corporation). Mt khac, san phém sdy thang hoa cua mdi chit mdi hdn hop vi khuén
axit lactic duoc nudi cdy trong 10 mL trong mdi truong nudi cdy LM17 (Terzaghi
and Sandine, Appl. Microbiol. 29, 807 to 813, 1975), va dich long nudi cdy duoc ly
tam va duoc rira bing dung dich NaCl 0,9% va tiép d6 duge tao huyén pht lai trong
10mL dung dich NaCl 0,9%. Huyén phi duge bao ché nhu vay dugc chy 1,0% (thé
tich/thé tich) trong dich long ngudn 1én men sita ddu nanh néu trén, va tién hanh 1én
men & nhiét do 42 d6 bach phan va trong thoi gian 24 gio. Sau do, quy trinh 1én men
duoc hoan thanh sau 24 gid, va lugng axit D-lactic trong san phdm 1én men tir sita
d4u nanh dugc xac dinh bang phuong phap dién cuc enzym (co san tir Oji Scientific

Instruments, Biosensor BF-5).

(3) Két qua

Két qua dugc thé hién trén Fig. 4. Khi x4c dinh luong axit D-lactic trong san
pham 1&n men tir sita d4u nanh thu dwoc bing céch 1én men trong thoi gian 24 gio,
nhan thdy rang axit D-lactic rat khé dugce tao ra, va khong thu dugce san phédm 1én

men tUr sita ddu nanh c6 huong vi gibng sita chua mong mudn (Fig. 4).
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2. Phén 14p, chon loc, va nhin gibng cac chiing da dugc 14y miu

(1) Streptococcus thermophilus

Tir céc chit mdi ¢6 ban trén thi truong (mdi chat mdi trong s& d6 bao gbm
hai loai vi khuln Streptococcus thermophilus va Lactobacillus delbrueckii subsp.
bulgaricus), chi c6 cic ching Streptococcus thermophilus duge phén lap. Chung
duoc phan 1ap, trén co s& sb san phdm cita cac chét mdi co ban trén thi trudng 1a:
ching Streptococcus thermophilus 45; ching St. 40; ching St. 505; ching St. 511;
chung St. 863; ching St. 883; ching St. 885; ching St. 300; chung St. 305; chung
St. 495; chung St. 496; ching St. 499; chung St. 187; chiing St. 205; ching St. 207;
chung St. 208; ching St. 211; ching St. 401; ching St. 421; ching St. 492; chung
St. 601.

Trong s cac ching da phén 14p duoc dé cdp & trén, nguyén liéu cy clia céc
chiing vi khuén da phan 14p duge cdy trong sita ddu nanh & ty 16 1%, va khi tién hanh
nuéi cdy & nhiét o ndm trong khoang tir 37 dén 45 d6 bach phan va trong khoang
thoi gian tir 12 dén 24 gid, ching Streptococcus thermophilus ¢6 kha néng tich iy
fructoza véi luong 13 0,4 g/L hodc nhiéu hon duoc chon loc trong san phém 1én men
va tiép d6 duoc st dung lam ching chon loc. Cu thé 13, ching Streptococcus
thermophilus (St.), ching St. 511, chung St. 863, chung St. 885, chung St. 496,
ching St. 499, ching St. 187, chung St. 205, chung St. 401, chung St. 421, chung St.

492, ching St. 601 dugc sir dung 1am céc ching chon loc.

Ngoai ra, ching Streptococcus thermophilus St. 2333 va ching Lactobacillus
delbrueckii subsp. bulgaricus Lb. 185, s& hitu boi tap doan nghién ctru thuc phim
NIZO ctia Ha Lan, dugc cdy trong sita dau nanh tinh khiét (c6 sin tir Kikkoman Soy
Foods Corporation), va tién hanh cdy chuyén. San phim 1&n men tir stta ddu nanh

duoc cly lap lai trong sita ddu nanh & ty 18 bang 1% (th tich/thd tich), va tién hanh
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nudi cdy & nhiét d6 nim trong khoang tir 37 dén 45 do bach phén va trong thoi gian
tir 12 dén 24 gio. Tién hanh cdy chuyén khoang 700 thé hé, va st dung chung
Streptococcus thermophilus phan 18p tir san phim 1én men tir sita d4u nanh thu dugc

lam chiing K1580.

Hon nita, chiing Streptococcus thermophilus St. 131 va chung Lactobacillus
delbrueckii subsp. bulgaricus Lb. 194, cling dugc s hitu boi tdp doan nghién cliru
thue phdm NIZO, duge cdy trong stta d4u nanh tinh khiét (c6 sin tir Kokkoman Soy
Foods Corporation), va tién hanh cdy chuyén. San phim 1én men tir sfta d4u nanh
duoc cAy lap lai trong sita dau nanh & ty 16 bang 1% (thé tich/thé tich), va tién hanh
chy chuyén & nhiét do nim trong khoang tir 37 dén 45 dd bach phan va trong thoi
gian tir 12 dén 24 gio. Tién hanh cdy chuyén dén khoang 700 thé hé, va ching
Streptococcus thermophilus phén 13p tir san phdm 1én men tir sita d4u nanh thu duge

duoc sir dung 1am ching K1584.

(2) Lactobacillus delbrueckii subsp. bulgaricus

Tir cac chit mdi c6 ban trén thi truong duogc d8 cap & trén, chi co ching
Lactobacillus delbrueckii subsp. bulgaricus duge phan 14p. Ching duge phén lap,
trén co s& sd san pham cia cac chit mdi c¢6 ban trén thi truong 1a: ching
Lactobacillus delbrueckii subsp. bulgaricus, Lb. 300; chiing Lb. 305; ching Lb. 401;
ching Lb. 421; ching Lb. 492; chling Lb. 495 ; chiing Lb. 496; chiing Lb. 499; ching
Lb. 505; ching Lb. 511; chung Lb. 601; chung Lb. 863; ching Lb. 883; ching Lb.
885.

Trong sb cac ching d4 phén 1ap dugc dé cap o trén, cung véi 1,0% chung
Streptococcus thermophilus chon loc da néu trén day, 1,0% nguyén li¢u cdy ctia cac
chiing dugc phén 14p o trén duge cdy vao trong sita ddu nanh, va khi tién hanh nudi

cAy & nhiét do nam trong khoang tir 37 dén 45 d6 bach phan va trong thoi gian tir 12
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dén 24 giv, c4c ching Lactobacillus delbrueckii subsp. bulgaricus tich liy 0,4 g/L
axit D-lactic hoic nhiéu hon trong san phém 1én men duoc chon loc, va duge su
dung lam ching chon loc. Cu thé, ching Lactobacillus delbrueckii subsp. bulgaricus
(Lb.) 492, chiing Lb. 505, ching Lb. 511, ching Lb. 601, duoc sir dung lam ching

chon loc.

Ngoai ra, chiing Streptococcus thermophilus St. 2333 va ching Lactobacillus
delbruekii subsp. bulgaricus Lb. 185, s& hitu boi tap doan nghién ctru thuc phim
NIZO, duoc céy tfong stta ddu nanh tinh khiét (c6 sin tir Kikkoman Soy Foods
Corporation), va tién hanh ciy chuyén. San phim 1én men tir sita d4u nanh duge chy
I3p lai vao trong sita d4u nanh & ty 18 bang 1% (thé tich/thé tich), va tién hanh nuo6i
chy & nhiét d6 nim trong khoang tir 37 dén 45 d6 bach phén va trong thoi gian tir 12
dén 24 gio. Tién hanh cdy chuyén dén khoang 700 thé hé, va chung Lactobacillus
delbrueckii subsp. bulgaricus phén 1ap tir san phim 1én men tr stra d4u nanh thu

duogce dugce st dung lam chiing K1581.

Hon nita, ching Streptococcus thermophilus St. 131 va chung Lactobacillus
delbrueckii subsp. bulgaricus Lb. 194, cling dugc s& hiru bdi tap doan nghién ctru
thue phidm NIZO, dugce cy trong sita ddu nanh tinh khiét (c6 sin tir Kokkoman Soy
Foods Corporation), va tién hanh cdy chuyén. San phdm 1én men tir sita ddu nanh
duoc cAy Lip lai trong sita ddu nanh & ty 1& bing 1% (the tich/thé tich), va tién hanh
nubi chy & nhiét do nim trong khoang tir 37 dén 45 d6 bich phan va trong thoi gian
fir 12 dén 24 gio. Tién hanh cdy chuyén dén khoang 700 thé hé, va ching
Lactobacillus delbrueckii subsp. bulgaricus phan 18p tir san phdm 1én men tir sita
d4u nanh thu duge dugc sir dung lam ching K1 585. Tuong tu, chung Lactobacillus
delbrueckii subsp. bulgaricus phan 1ap tir sy cAy chuyén chiing 131 va Lb. 185 dugce
st dung lam ching K1583.
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3. So sanh lugng axit D-lactic trong san phdm 1&n men tir sita d4u nanh

(1) Chung duge 14y mau

Stta d4u nanh dugc 1én men bang cach sit dung vi khuén axit lactic phén 14p
tir chAt mdi hdn hop c6 ban trén thi truong va vi khuén axit lactic duoc chon loc va
nhéan giéng (tham khao myc 2 & trén), va luong axit D-lactic trong san phém 1én men

tir sita d4u nanh thu dugc duge xac dinh va so sinh v6i nhau.

(2) Diéu kién 1én men va phuong phép xéac dinh

D4&i voi nguyén lidu 1én men, sir dung sita déu nanh tinh khiét (c6 sn tur
Kikkoman Soy Foods Corporation). Ché phdm chita chét mdi hén hop vi khuén axit
lactic 1am tir chung Streptococcus thermophilus va ching Lactobacillus delbrueckii
subsp. bulgaricus dugc bd sung vao nguyén liéu 1én men nay, va quy trinh 1én men
duoc tién hanh & nhiét do 42 do bach phén va trong thoi gian 24 gio. Sau khi quy
trinh 16n men hoan thanh, lugng axit D-lactic trong san phim 1én men tir sita déu
nanh thu duge duge xac dinh béng phuong phap enzym (c6 san tir Oji Scientific

Instruments, Biosensor BF-5).

(3) Két qua

Fig. 1 1a dd thi mé ta két qua thu duoc bing céch xdc dinh luong axit D-
lactic trong san phdm lén men tir sita dau nanh thu dugc béng cach 1én men, gia dinh
trude réng chét mdi hdn hop vi khun axit lactic bao gdm: nhiéu chiing Streptococcus
thermophilus khac nhau; va ching Lactobacillus delbrueckii subsp. bulgaricus

K1581 14 chiing dugc nhan giéng.

Fig. 2 12 dd thi mé ta két qua thu dugc bing céch xdc dinh luong axit D-lactic
trong san phdm 1&n men tir sita ddu nanh thu dugc bang cach 1én men sita ddu nanh
trong diéu kién tuong tu, gia dinh trudc réng ching Lactobacillus delbrueckii subsp.

bulgaricus K1585 tirc 13 ching dugc nhan gidng duge sir dung twong tu lam chit
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mdi hdn hop vi khudn axit lactic thay cho ching Lactobacillus delbrueckii subsp.

bulgaricus K1581.

Nhu dugc thé hién trén Fig. 1 va Fig. 2, du 1a cac ching Lactobacillus
delbrueckii subsp. bulgaricus gibng hét nhau, nhung luong san xuét axit D-lactic
khéc nhau phu thudc vao cac chung Streptococcus thermophilus ma duoc két hop
v&i nhau; va do d6, nhén thiy rang kha nang chuyén héa ctia ching Lactobacillus
delbrueckii subsp. bulgaricus thay d6i phu thudc vao ddc tinh cta ching
Streptococcus thermophilus. Cu thé, trong cac ching dugc chon loc dya trén chi sb
cho théy r%mg lugng san xuit fructoza 13 0,4 g/L hodc nhiéu hon, lugng san xudt axit

D-lactic dugc chitng minh 1a ting 1én dang ké.

FIG. 3 1 d thi mo ta két qua thu dugc boi lugng axit D-lactic trong san phim
1én men tir stta dau nanh thu dugc béng cach 1én men trong diéu kién twong tu, gia
dinh trude ring chit mbi hdn hop vi khuén axit lactic bao gdm: chiing Streptococcus
thermophilus K1580 1a ching dugc nhan gibng; va mdi chiung Lactobacillus
delbrueckii subsp. bulgaricus dugc phan 14p tur chit mdi c6 ban trén thi trudng, va

tiep do, chat moi dugc cdy vao sita d4u nanh.

Nhu duoc thé hién trén Fig. 3, ngay ca trong trudng hop su dung ching
Streptococcus thermophilus K1580 dugc nhén giéng, thi vAn nhan thdy rang c6 sy
khac biét dang k& vé& luong axit D-lactic san xuét duoc, phu thudc vao ching

Lactobacillus delbrueckii subsp. bulgaricus.

Nhu dugc thé hién trén Fig. 1, Fig. 2, Fig. 3, va Fig. 4, axit D-lactic khong dugc
san xut qua nhiéu trong san phidm 1én men tir sita ddu nanh thu dugc béang cach 1én
men trong khi chét mdi hdn hop vi khudn axit lactic c6 ban trén thi truong dugc st

dung nhu thé, trong cac ching Streptococcus thermophilus va ching Lactobacillus
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delbrueckii subsp. bulgaricus, trong khi chit mdi dugc thay thé béi cac ching thu
dugc bang cach chon loc va nhan gibng ca hai chiing Streptococcus thermophilus va
ching Lactobacillus delbrueckii subsp. bulgaricus, nht d6 co thé thu dugc san pham
1én men tir stta d4u nanh chira 0,4 g/L axit D-lactic hodc nhiéu hon. Cu thé, trong
trudng hop chét mdi hdn hop vi khudn axit lactic bao gbm: vi khudn axit lactic
(ching Streptococcus thermophilus ching K1580 va chung Lactobacillus
delbrueckii subsp. bulgaricus K1581) dugc nhén gibng theo séng ché, két qua trén
day cho thiy ring c6 thé thu duge san phdm 1én men tir sita d4u nanh voi luong axit

D-lactic 16n hon nita (d& cép dén trén Fig. 1).

Do su thay dbi dang ké v& luong san xuit axit D-lactic dugc tao ra bdi ching
Lactobacillus delbrueckii subsp. Bulgaricus dugc 1én men cling v6i céc dac tinh ma
ching Streptococcus thermophilus c6, va luong san xuét axit D-lactic trong stra dau
nanh cling khac biét dang ké phu thudc vao ching Lactobacillus delbrueckii subsp.

bulgaricus.

4. So sanh luong axit D-lactic sau khi 1én men bang ching Lactobacillus delbrueckii
subsp. bulgaricus trong vt liéu thAm mang stta dau nanh tinh khiét

(1) Nhu da néu trén day, nhan thdy ring luong san xuét axit D-lactic dugc
tao ra boi cac ching Lactobacillus delbrueckii subsp. bulgaricus thay ddi dang ké
phu thudc vao dic tinh clia cac chung Streptococcus thermophilus. Do do, dé xac
nhin su khac biét vé kha ning chuyén héa trong vat liéu thAm mang stta dau nanh
ctia ching Lactobacillus delbrueckii subsp. bulgaricus duge chon loc va dugc nhan
gibng va céc chung Lactobacillus delbrueckii subsp. bulgaricus dugc phan 18p tix
chét mdi ¢6 ban trén thi truong, lugng san xuit axit D-lactic trong vét liéu thim
mang sita ddu nanh thu duge bing cach bd sung fructoza lam ngudn duodng trude
dugc so sanh voi nhau. Vit ligu thAm mang sita du nanh thu dugc béng céch loai

bo protein hodc lipit bi bit hoat v6i polyme cao ra khoi tir sita d4u nanh, va cho rang
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khéng c6 khéc biét dang k& gitra cac axit amin tu do trong sita ddu nanh, peptit khong

hoa tan, ham luong dudng hodc chét khoang hoic céac chét tuong tu.

(2) Didu ché vat lidu thdm mang sita ddu nanh tinh khiét

Sita d4u nanh tinh khiét c6 ban trén thi trudng dugce hat (-60 kPa) b%lng bom
chan khong st dung modun siéu loc dang soi rong (m6 hinh: USP-143 (c6 san tlr
Asahi Kasei Corporation)), va mang thAm dich 16ng duoc st dung lam chét thAdm
sita d4u nanh tinh khiét. D&i véi dich 16ng nay, fructoza dugc bd sung vao mot cach
v6 tring dé thu dugc ndng dd cudi cing bing 1,0% (thé tich/thé tich) (vt liu thAm
mang sita ddu nanh tinh khiét). Ngoai ra, axit clohydric dugc bd sung vao vt liéu
thAm mang sita ddu nanh nay, va didu ché duoc vat liéu thdm mang sita ddu nanh c6

tinh axit duge diéu chinh dén d6 pH=5,0.

(3) Phép x4c dinh luong san xuét axit D-lactic sau khi nudi cdy trong vat
liéu thAm mang stta ddu nanh

Céc chung Lactobacillus delbrueckii subsp. bulgaricus dugc phén lép tr
chét mdi h&n hop bdt mi ¢6 bén trén thi trudng dé 1am stta chua (c6 s&n tir Danisco
Inc., san phdm sy thing hoa bao gdm céc ching Streptococcus thermophilus dugce
nhéan giéng va ching Lactobacillus bulgaricus); ba chiing nhén gidng ctia chung
Lactobacillus delbrueckii subsp. bulgaricus (ching K1581, chung K1583, chiing
K1585); va ching kiéu dai (chung ATCC11842) dugc nubi cdy lan lugt trong modi
trudng nuodi cdy MRS. Dich 16ng vi khuén thu duoc duoc ly tdm va ria béng nude
mudi vo trung 0,85% hai 14n, vién tron thu duge dugce tao huyén phu trong vat li€u
thAm mang stta ddu nanh tinh khiét, va chit thAm dugc st dung 1am dich long vi

khuan chat moi.

Dich long vi khuén duoc rira va dugc vo trung trong mot phén tuong Ung cua

vt liéu thAm mang sita ddu nanh tinh khiet va vat liéu thAm mang stta dau nanh c6
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tinh axit (46 pH=5,0) dugc cdy 1,0% va duge nudi cdy ¢ nhiét do 42 do bach phén
va trong thoi gian 24 gio (cac ching Lactobacillus delbrueckii subsp. bulgaricus
duoc nudi cdy riéng), va lugng axit D-lactic ctia dich long vi khudn sau khi nuéi cdy

duoc x4c dinh (Fig. 5 va Fig. 6).

Trong vat liéu thdm mang sita ddu nanh tinh khiét, so véi cac chAt mdi c6 ban
trén thi trudng hoic ching ATCC11842, lugng san xuat axit D-lactic duogc tao ra boi
céc ching Lactobacillus delbrueckii subsp. bulgaricus duoc nhan gidng theo sang
ché ¢6 tri sb cao. Tuong ty, trong vat ligu thAm mang sita d4u nanh c6 tinh axit, so
vai vat liéu thAm mang sta ddu nanh tinh khiét, quan sat théy rang c6 su khac biét
dang ké vé luong sin xuét axit D-lactic gifta cac chit mdi c6 ban trén thi trudng va
cac chung dugc nhan gibng. Trong cac ching Lactobacillus delbrueckii subsp.
bulgaricus dugc phan 14p tur chit mdi c6 ban trén thi trudng, cu thé 13, trong didu
kién ¢6 d6 pH thép (46 pH=5,0), nhén thAy rang lugng san xuét axit D-lactic 14 thap,
trong khi cac ching dugc nhén gibng tao ra lugng axit D-lactic cao glp ba 14n hozc
nhidu hon trong diéu kién twong tu. Khi 1én men ddng thoi véi cac ching
Streptococcus thermophilus trong sita dau nanh, nhén thiy ring 6 pH som ha thap
do su phat tridn cta cac chung thermophilus, va sau do, cac ching Lactobacillus
delbrueckii subsp. bulgaricus sinh truéng. Trong cac chiung Lactobacillus
delbrueckii subsp. bulgaricus c6 ban trén thi truong, nhan thdy ring, trong moi
trudng nhu di néu trén day, khong c6 ching nao san xudt axit D-lactic vuot qua 0,4
(g/L), va su phat trién va chuyén héa bi giéi han trong mdi truong sita d4u nanh.
Ngoai két qua néu trén, dbi vé6i cac ching duge nhéan gibng, ngay ca dbi voi ¢o pH
thip va cling nhu méi trudng sita dau nanh, khi so sanh véi céc chung c6 ban trén
thi truong hoic chimg ACTT11842, dénh gid ring su chuyén héa ting lén rat tich
cuc, va két qua la, nhan théy rang cb thé tao thanh san phém 1én men tir stta ddu nanh

¢6 vi ho#ic huong vi axit gidng sira chua.

-23-



25355

Bét ngo, cac ching dugc phén 18p c6 ngudn gbe tir chit mdi c¢6 ban trén thi
trudng bao gdm ching san xudt axit D-lactic véi lugng 13 0,4g/L hodc nhiéu hon 1a
ching dugc chon loc trén Fig. 3, nhu ching Lb. 505 hodc chung Lb. 511, va cling
nhu trén Fig. 5 va Fig. 6, cac ching nay thé hién sy san xuét axit F-lactic cao hon so |
véi céc ching c6 ngudn gde tir chat mdi ¢6 ban trén thi trudng bat ky khac; va tuy
nhién, khong thé thu dugc lugng san xut bang 0,4 g/L. Nhén thiy ring diéu nay 1a
do khong c6 Streptococcus thermophilus tdn tai trong céc thir nghiém duoc thé hién
trén Fig. 5 va Fig. 6. Mic du fructoza dugc bd sung 1am ngudn dudng trong vt lidu
thAm mang sita d4u nanh tinh khiét, nhung xem xét thdy rang Streptococcus
thermophilus khong chi hoat hoa sy chuyén hoa ctia Lactobacillus delbrueckii subsp.

bulgaricus va ting cudng lwong sin xudt axit D-lactic, ma con dong mdt vai tro khac.

5. Phép x4c dinh lugng dudng fructoza con lai trong dich 16ng 1én men sita ddu nanh
thu duoc bang cach 1én men vdi chi riéng thermophilus

Tir chét mdi chita hdn hop vi khudn axit lactic ¢6 ban trén thi trudng (c6 sin
to Danisco Inc.), YO-MIX300, 305, 496, 499, 501, 885, chi c6 cic ching
Streptococcus thermophilus (ching St. 300, chung St. 305, chung St. 496, ching ST.
499, chiing St. 501, chung St. 885) dwoc phan lap. M3di ching trong s6 cac ching da
phan 14p dugce nudi cdy trong 10 mL m6i trudong nudi cdy LM17, va dich léng cua
mbi trudong nudi cdy duoc ly tAm va rira bang dung dich NaCl 0,9% va dugc tao
huyén pht lai trong 10 mL dung dich NaCl 0,9%. Déi véi dich long ngudn 1én men
stta ddu nanh, st dung sira ddu nanh tinh khiét c6 ban trén thi trudong (co san tur
Kikkoman Sot Foods Corporation). Trong dich long ngudn 1én men sita ddu nanh
ndy, sita ddu nanh tinh khiét duoc didu ché nhw da néu trén ddy dugc chy 1,0% (thé
tich/thé tich), va quy trinh 1én men dugc tién hanh & nhiét 6 42 d§ bach phén va
trong thoi gian 24 gio. Tiép theo quy trinh 1én men, phén néi trén bé mit dd ly tAm
dugc thu lai, va lugng dudng fructoza con lai dugc xac dinh bang kit F D-

glucoza/fructoza (c6 s&n tir JK International Corporation). Két qua dugc thé hién
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trén Fig. 7.

Nhu dugc thé hién trén Fig. 7, nhén thy rang trong s6 cac ching Streptococcus
thermophilus, tdn tai cac chiing tich lily fructoza v6i luong 13 0,4 g/L hodc nhiéu hon
trong san phdm 1&n men tir sita dau nanh nhu ching St. 496, ching St. 499, chung

St. 885, va cac chung khéng tich iy fructoza.

6. Anh huong ciia sy két hop cac chit mdi hdn hop vi khuan dén luong axit lactic
san xuét duoc

Chat mdi hdn hop vi khuén axit lactic dugc két hop, & ty 18 1:1, véi céc
ching Lactobacillus delbrueckii subsp. bulgaricus (ching Lb. 505, ching Lb. 511,
chung Lb. 863) thu dugc bang cach phén lap ching Streptococcus thermophilus (St.
499) dac trung béi sy tich liy fructoza va ching (ching St. 305) khong tich liy
fructoza tir chit mdi hdn hop c6 ban trén thi trudng YO-MIX505, 511, 863 dugc ly
tam. B sung chit mdi ndy vao sita d4u nanh tinh khiét c6 ban trén thi truong (co
s&n tir Kikkoman Soy Foods Corporation), tién hanh 1én men & nhiét d6 42 do bach
phan va trong thoi gian 24 gio, va thu san phdm 1én men tir sita d4u nanh. Sau khi
hoan thanh quy trinh 1én men, lugng axit D-lactic trong san phdm 1én men tir sita
d4u nanh thu dugc duge xac dinh bing phuong phép dién cuc enzym (Oji Scientific

Instruments, Biosensor BF-5).

Fig. 8 thé hién két qua x4c dinh v& lugng sén xuét axit D-lactic trong san phim
16n men tir stta d4u nanh. Nhu dugc thd hién trén Fig. 8, két hop véi ching
Streptococcus thermophilus tich 1iy fructoza, nhan thiy ring san xuét duge 0,4 g/L
axit D-lactic hodc nhiéu hon, va du 13 khong c6 nguyén lidu bd tro nao duge bd sung,
nhung mbi quan hé cong sinh véi Lactobacillus delbrueckii subsp. bulgaricus cling

duoc thiét 1ap trong sita ddu nanh.

-25-



25355

7. Su thay dbi ndng dd dudng trong quy trinh 1én men sira dau nanh theo thoi gian
D& dam bao rang chiing Streptococcus thermophilus va ching Lactobacillus
delbrueckii subsp. bulgaricus thiét 1ap mbi quan hé cdng sinh trong sira ddu nanh,
tuyét dbi cAn thibt 14 sucroza, ham luong dudng chinh cta sita ddu nanh, duge phéan
huy bai chiing Streptococcus thermophilus va tiép d6 fructoza dugc tich liy dé nho
d6 cung cAp ngudn dudng cho ching Lactobacillus delbrueckii subsp. bulgaricus.
Trong trudng hop nay, lugng dudng sucroza va fructoza con lai khi chi c¢6 ching
Streptococcus thermophilus K1580 dugc 1én men va khi chung Streptococcus
thermophilus K1580 va ching Lactobacillus delbrueckii subsp. bulgaricus K1581
duoc 1én men ddng thoi dugce xac dinh theo thoi gian. Nhiét d6 1én men duoc dit &
42 d bach phan. Sy thay dbi cta sucroza theo thdi gian dugc thé hién trén Fig. 9,

va sy thay ddi ctia fructoza theo thoi gian duge thé hién trén Fig. 10.

Fig. 11 1a d3 thi mo ta sy thay dbi ndng d0 fructoza theo thoi gian khi sita dau
nanh dugc 1én men ddng thoi voi chung Streptococcus thermophilus K1580 va

chang Lactobacillus delbrueckii subsp. bulgaricus K1581 & nhiét 6 42°C.

Vi didu kién 12 chi c6 chiing Streptococcus thermophilus K1580 dugc 1én men,
nhan thiy ring lugng sucroza giam theo thoi gian va tiép d6 su tich liiy fructoza ting
1én (Fig. 9 va Fig. 10). Mit khac, khi sta du nanh duoc 1én men ddng thoi voi ching
Streptococcus thermophilus K1580 va chung Lactobacillus delbrueckii subsp.
bulgaricus K1581, nhan théy rang mdt lugng nho fructoza dugce tich 1ty rhét 1an, va

sau d6 giam dan (Fig. 11).

Do hai két qua nay, c6 thé nhan thiy ring fructoza dugc chuyén héa boi ching
K 1581, gbp phan tao ra axit D-lactic hogc thanh phén huong ligu khéc. Streptococcus
thermophilus dugc chia thanh chung tich lity tich cyc fructoza va ching khong tich

Ity fructoza, va bang céach st dung Streptococcus thermophilus v6i ddc tinh tich 1ay
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nhu vay trong san phém 1én men, cling nhu trong sita ddu nanh, mbi quan hé cong
sinh vé&i Lactobacillus delbrueckii subsp. bulgaricus dugc thiét 1ap, vi va huong vi
¢ ngudn gbc tir Lactobacillus delbrueckii subsp. bulgaricus c6 thé thu duoc, va két

qua 13, c6 thé tao thanh san pham 1én men tur stta d4au nanh ¢6 vi va huong vi ngon.

8. Panh gia chitc nang sir dung cac chiing nhén gibng

Chét mdi hén hgp vi khudn axit lactic duge lam tir chung Streptococcus
thermophilus K1580 va ching Lactobacillus delbrueckii subsp. bulgaricus K1581
14 c4c chung da nhan gidng duoc bao ché, va bang cach st dung chit mdi nay, tién
hanh 18n men sita ddu nanh tinh khiét c6 sin tir Kikkoman Soy Foods Corporation &
nhiét dd 42 d6 bach phan va trong thoi gian 24 gio, va thu san phérn 1én men tir stta
ddu nanh. Mt khéc, chi bd sung ching Streptococcus thermophilus K1580 vao sita
dau nanh tinh khiét, tién hanh 1én men & nhiét d§ 42 d0 bach phén va trong thoi gian
24 gio, va thu san phm 1én men tir sita ddu nanh. Céc tri s6 phan tich thanh phin

twong rng nhu sau.

Béang 1
S. thermophilus | L. delbrueckii | 6 pH Do axit Axit D- A?(it o
' (%) lactic (g/L) | lactic (g/L)
K1580 K1581 4,00 0,993 1,56 7,68
K1580 Khong c6 4,18 0,829 0 7,8

Tiép theo, lugng axit D-lactic trong san phim 1én men dugc phdi tron mot cach
thich hop béng cach tron san phdm 1&n men tir sita ddu nanh va san phim dugc 1én
men ddng thoi. Thc 13, 100% san phim dugc 1én men ddng thoi (miu 1), 40% san
phém dugc 1én men dong thoi (miu 2), 30% san phdm duge 1én men ddng thoi (miu
3), 20% s&n phém duoc 1én men déng thoi (mau 4), 15% san phém duoc 1én men
ddng thoi (mAu 5), 10% san phdm duge lén men dong thoi (mAu 6), va 100% san

phim dugc 1én men riéng 1€ (méu 7) dugc phodi tron, mdt cach lan luot. Céc tri sO
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axit D-lactic udc tinh va ty 1& D/L udc tinh ctuia cac mau trong tng dugc thé hién

trong bang 2.

Ngoai ra, cac mau tuong tmg dugc ném, va mbi quan hé gitta luong axit D-
lactic va huong vi cua san phdm 1én men tir sita d4u nanh dugc danh gia dya trén
céc tidu chudn dudi day.

(Tiéu chuin)
© : Vi va huong vi rdt ngon
o : Vi va huong vi ngon
A : Huong vi khong ngon 14m

x : Huong vi khong ngon

Két qua duoc thé hién trong bang 2. Nhu duoc thé hién trong bang 2, nhan théy
ring tir mAu 1 dén mAu 3, m§i mau déu c6 vi va huong vi ngon. Do d6, trong san
phim 1én men tir sita d4u nanh, nhén thdy ring huong vi dugc céi thi¢n bang cach
stt dung chiing Lactobacillus delbrueckii subsp. bulgaricus tao ra it nhét 0,4 g/L axit
D-lactic hoic nhidu hon. Ngoai ra, rd rang rang khong thu dugc vi va huong vi ngon
don thudn chi biang sy phat tridn tich cuc ching Lactobacillus delbrueckii subsp.
bulgaricus, ma quan trong la phai lam cén bing su phat trién cta chung

Streptococcus thermophilus, va t6t hon néu ty 18 axit D/L lactic 14 0,05 hogc 16n hon.

Bang 2
Luong axit D-lactic uéc tinh Ty 16 DIL Dénh %ié churc
(g/'L) ning
Mau 1 1,56 (tri sb thue té duge xéc 0,203 ©
: dinh)
M3u 2 0,62 0,081 o
Maiu 3 0,47 0,061 o
Mau 4 0,31 0,04
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Mau 5 0,23 0,03 X
Mau 6 0,15 0,019 X
Mau 7 0 (tri sb thuc t& duoc x4c dinh) 0 x

9. Panh gia chic nang san phdm 1én men tir sita ddu nanh thu dugce béng cach 1én
men st dung cac chét mdi hdn hop c6 ban trén thi trudng khac

Bt mi chita céc chét mi hdn hop bot mi c6 ban trén thi truomg dé lam sira
chua (c6 sin tir Danisco Inc., san phdm sdy thing hoa bao gbdbm cac ching
Streptococcus thermophilus va Lactobacillus bulgaricus YO-MIX300, YO-MIX305,
YO-MIX511, YO-MIX863 (trong d6 tht ca céc con s6 déu chi s6 cta san phim)
duoc hoa tan trong nudce vo trung, huyén phti véi lugng twong tu dugc cy trong sita
diu nanh tinh khiét (c6 sin tir Kikkoman Soy Foods Corporation), quy trinh [én men
duoc tién hanh & nhiét dd 42 d6 bach phan va trong thoi gian 24 gio, va thu dugc

san pham 1&n men tir stta d4u nanh.

Mit khéc, cac ching Streptococcus thermophilus (chung St. 885, ching St.
496) ¢6 ngudn gdc tir chit mdi hdn hop ¢ ban trén thi truong, YO-MIX885, YO-
MIX496, dugc phan 14p. Ngoai ra, cac ching Lactobacillus delbrueckii subsp.
bulgaricus (ching Lb. 305, chiing Lb. 492, chiing Lb. 601) c6 ngudn gbc tir chét mbi
h&n hop ¢6 ban trén thi trudng YO-MIX305, YO-MIX492, YO-MIX601 dugce phan
1ap va dugc bao quan tuong Ung duéi dang dich long vi khudn du trit glyxerol va

tiép d6 céc dich long duge sir dung trong thir nghiém.
Ngoai ra, sit dung cac chiing Streptococcus thermophilus K1580 va K1584 va
ching Lactobacillus delbrueckii subsp. bulgaricus K1581 va K1585 dé lam céc

chiing nhén gidng.

Chung Streptococcus thermophilus (ching St.) dugc didu ché va ching
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Lactobacillus delbrueckii subsp. bulgaricus (chung Lb.) dugc tron tuong tng véi
nhau & ty 1€ béng 1:1 (nhu chiing K1580 + ching K1581 hodc ching St. 885 + chiing
Lb. 305, chéng han), tién hanh quy trinh 1én men v6i 10 mL sita ddu nanh tinh Kkhiét
(c6 sin tir Kikkoman Soy Foods Corporation), thu san phim dugc 1én men so bd.
San phim duge 1én men so bd ndy véi ty 18 1,0% (thé tich/thé tich) dwoc cdy vao
sita d4u nanh tinh khiét (c6 sin tir Kikkoman Soy Foods Corporation), tién hanh 1én
men & nhiét 45 42 d6 bach phan va trong thoi gian 24 gid, va thu san phim 1én men
tir sita dau nanh. Tri s& phén tich axit lactic clia cac sén phim 1én men tir sita déu

nanh tuong tmg duoc thé hién dusi day.

Béang 3
S L Do | Poaxit | tLe | AxD-
thermophilus | delbrueckii pﬁ (.%) lactic lactic | Ty 16 DL
(gL)) (g/L)

K1580 K1581 4,00 | 0,993 7,68 1,56 0,203
K1584 K1585 4,31 0,734 6,28 0,50 0,080
St. 885 Lb. 305 427 | 0,752 6,46 0,75 0,116
St. 885 Lb. 492 4,31 0,735 6,18 0,81 0,131
St. 885 Lb. 601 430 | 0,746 6,08 0,95 0,156
St. 496 Lb. 305 4,56 | 0,556 4,72 0,68 0,144
St. 496 Lb. 492 4,54 | 0,563 4,76 0,64 0,134
St. 496 Lb. 601 4,54 | 0,568 4,76 0,61 0,128

Axit L- | AxitD-

Chit mdicobantrénthi | Do | DO axit , _ .
’ : ' lactic lactic | Tyl¢ D/L

A 0
ruome pH OO o | @u
YO-MIX300 4,37 0,617 5,42 0,00 0
YO-MIX305 4,35 0,639 5,64 0,00 0
YO-MIX511 4,26 0,691 6,28 0,00 0
YO-MIX863 4,25 0,692 6,34 0,04 0,006

Trong cac san phim 1&n men tir sita d4u nanh tuong g thu dugc theo cach mé
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ta & day, bb sung d8 thu duoc ndng dd cudi cung bang 6,0% (trong luong/thé tich),
va tién hanh danh gia chirc ning déi voi vi hodc huong vi. Két qua 14, trong sén
phdm 1én men tir sita d4u nanh khong chira axit D-lactic, o ngot 1a dang ké va thu
duogc két qua duge wu tién; va tuy nhién, trong san phim 1én men tir sita d4u nanh
bao gdm 0,4 g/L axit D-lactic hodc nhidu hon, nhén thiy rang thu dugc sy can bang
gitta d9 axit va d ngot, va thu dugc san phérn 1én men tir stta ddu nanh c6 vi ngon.
Tir phdn md ta trén déy, trong truong hop duong cling duogc bd sung vao san phim
1én men tir sita ddu nanh, nhén théy ring san phém 1én men tU sita ddu nanh dugc
tao thanh bang cach st dung chét mdi hdn hop vi khudn axit lactic theo sang ché
(chét mdi hén hop vi khuén axit lactic dugc tao thanh tlr cac chiing dugc chon loc

hoiic duoc nhan gidng) c6 huong vi hogc vi tuyét voi.

10. Phép xé4c dinh tinh chét vit Iy ctia sin phdm 1én men tir sita ddu nanh

Tinh chét vat Iy ctia san phim 1én men tir stta ddu nanh dugc xéac dinh, va
tién hanh d4nh gi4. D danh gia tinh chAt vét 1y, sir dung chi s6 phén b ¢ hat 14 chi
s6 biéu thi c& hat va ty 1€ cua cac hat duge bao gc‘Sm trong san phém 1én men tir stra
dau nanh. Bing cach xéc dinh sy phan b c& hat, ¢6 thé danh gia dugc cam giac trén

ludi hodic cam nhén thay sy d& chiu khi dua sin pham 1én men vao miéng.

San phdm 1én men tir sita ddu nanh thu duoc bang phuong phap lén men voi
céc chit mdi hdn hop bdt mi cé ban trén thi trudng dé lam sita chua (¢ sin tir
Danisco Inc., san pham siy thing hoa bao gdbm céc ching Stréptococcus
thermophilus va ching Lactobacillus delbrueckii subsp. bulgaricus) YO-MIX300,
YO-MIX305 (trong d6 céc con sé ddu chi sd clia san pham); va sin phdm 1én men
tr stta ddu nanh thu dugc béng phuong phap 1én men véi cac ching dugc chon loc
hodc duoc nhan giéng (chimg K1580 + ching K1581, St. 496 + Lb. 601, St. 885 +
Lb. 305) duge khudy déu va dugc cho qua thiét bi x4c dinh phén b ¢& hat loai nhidu
xa laze (SALD-2200 (Shimadzu Corporation)), va x4c dinh sy phan bd ¢c& hat.
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4Két qué cta phép xac dinh dugc thé hién trén Fig. 12. Trong dd thi, két qua ctia
phép tich phan cling dugc thé hién cung voi tAn suét xuét hién ¢& hat theo céc ky tu
gibng nhau d6i voi cac mAu twong ng. So Vi sin phim 1én men tir sita d4u nanh
thu dugc bing cach 1én men v6i chit mdi c¢6 ban trén thi trudng, trong san phédm 1én
men t sita d4u nanh thu dugc bang cach [én men cac ching dugc chon loc hodc
dugc nhan giéng, nhan théy rﬁng ty 1€ ctia cac hat ¢6 ¢ hat béng 100 micromet hodc
16n hon trong téng s6 hat 13 10% hodc nho hon, va san phém 1én men tir stta dau
nanh, mdi san phim d8u c6 cam giac dé chiu trén ludi. Diéu nay cho théy ring su
chuyén hoéa ctia ching Streptococcus thermophilus va Lactobacillus delbrueckii
subsp. bulgaricus & thoi diém 1én men sita ddu nanh dugc hoat hoa twong Ung bang
cach nhan giéng hoic chon loc, nhd d6 su san xuét céc polysacarit boi cac vi khuén
axit lactic nay cling tré nén tich cyc, va két qua 13, cam giac kho chiu do sy ngung

tu qua murc cla protein ddu nanh duoc ngin chin va tinh chat vét ly dugc cai thién.
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YU CAUBAO HQ

1. San phém 1&n men tir sita ddu nanh thu duoc bang cich st dung chét mdi hdn hop
vi khuan axit lactic ma khong bd sung ngudn dudng va c6 ty 1§ axit D/L lactic 1a
0,05 hoac 16n hon, chit mdi hdn hop vi khuén axit lactic néu trén chira:

Streptococcus thermophilus c6 kha néng tich liy fructoza véi luong 1a 0,4
g/L hodc nhidu hon trong san pham 1én men ti sita dau nanh khi dugc cay va nudi
cdy trong sita ddu nanh mot cach riéng 1&; va

Lactobacillus delbrueckii subsp. bulgaricus c6 kha ning tich Iy axit D-
lactic vé&i lugng 13 0,4 g/L hodc nhiéu hon trong san phém 1én men tir sita ddu nanh
khi duge cly va nudi ciy véi Streptococcus thermophilus néu trén trong sita dau
nanh, Lactobacillus delbrueckii subsp. bulgaricus loai trix cac ching ma c6 thé phat
trién doc 1ap trong sira ddu nanh,

trong d6, Streptococcus thermophilus va Lactobacillus delbrueckii subsp.
bulgaricus dugc cdy va nhan giéng ddng thoi trong mdi trudng nudi chy chira sita

d4u nanh 1am thanh phan chinh.

2. San phdm 1én men tir sita ddu nanh theo diém 1, trong d6, trong phan bb ¢& hat
cua san phém 1én men tir stta ddu nanh, ty 1& clia cac hat c6 c& hat la 100 micromet

trong tong s4 hat bing 10% hozc nhé hon.

3. Ché4t mdi hdn hop vi khuén axit lactic chura:

Streptococcus thermophilus ¢6 kha nang tich liiy fructoza véi luong 1a 0,4
g/L hodc nhidu hon trong san pham 1én men tir sita dau nanh khi duoc ciy va nudi
cdy trong sita dau nanh mét cach riéng 1¢; va

Lactobacillus delbrueckii subsp. bulgaricus c6 kha nang tich liy axit D-
lactic v6i lugng 14 0,4 g/L hodc nhidu hon trong san phim 1&n men tir stta ddu nanh

khi duoc cdy va nudi chy vdi Streptococcus thermophilus néu trén trong sita ddu
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nanh, Lactobacillus delbrueckii subsp. bulgaricus loai trit cc ching ma ¢6 thé phat
trién doc 1ap trong stta dau nanh,

trong d6 Streptococcus thermophilus va Lactobacillus delbrueckii subsp.
bulgaricus dugc cdy va nhan gibng ddng thoi trong mdi trudng nudi cdy chira sita

d4au nanh 1am thanh phan chinh.

4. Phuong phép san xut san phim 1én men tir sita d4u nanh, phuong phap nay bao
gdm céc budc:

(a) chon Streptococcus thermophilus c6 kha nang tich Ifly fructoza v6i luong
la 0,4 g/L hodc nhidu hon trong san phim 1én men khi dugc cAy va nudi cdy trong
mbi trudng chita sita dau nanh 1am thanh phan chinh;

(b) cdy va nudi cdy Lactobacillus delbrueckii subsp. bulgaricus véi chung
duoc chon trong budce (a) ddng thdi vao mdi trudng chira sita déu nanh lam thanh
phdn chinh, va chon Lactobacillus delbrueckii subsp. bulgaricus ma c6 kha nang
tich lity axit D-lactic v6i lwong 1 0,4 g/L hodc nhiéu hon trong san phim 1én men;

(¢) cly hon hop cac ching trong bude (a) va bude (b) vao sita ddu nanh ma
khong bd sung ngudn dudng; va

(d) [én men dé thu san phém 16n men tur stta dau nanh c6 axit D-lactic v&i luong

12 0,4 g/L hozc nhiéu hon.

5. Phuong phép san xuét san pham 1&n men tir sita ddu nanh theo diém 4, trong d6
buéc (a) dugc tién hanh & nhiét d tir 37 dén 45 d6 bach phan trong thoi gian tir 12

dén 24 gio.
6. Phuong phép san xuét san phdm 1&n men tir sita dau nanh theo diém 4, trong do

buéce (b) duoc tién hanh & nhiét d6 tir 30 dén 45 d6 bach phan trong thoi gian tir 4

dén 24 gio.
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7. Phuong phap sén xuét sin phim 1én men tir sita d4u nanh theo diém 4, trong 46

bude nudi cly trong bude (a) va/hoic bude (b) duge tién hanh trong bude cly chuyén.

8. Phuong phap tao ra chit mdi hén hop vi khuén axit lactic, phuong phép nay bao
gém cac budc:

(a) chon Streptococcus thermophilus c6 kha nang tich 1ty fructoza véi luong
la 0,4 g/L hodc nhiéu hon trong san phém 1én men khi dugc cdy va nudi cAy trong
moi trudng chira sita dau nanh 1am thanh phén chinh; va

(b) cdy va nudi cdy Lactobacillus delbrueckii subsp. bulgaricus v6i ching
duoc chon trong budce (a) ddng thoi vao moi trudng chira sita déu nanh lam thanh
phén chinh, va chon Lactobacillus delbrueckii subsp. bulgaricus ma c6 kha nang

tich liiy axit D-lactic véi luong 12 0,4 g/L hodc nhidu hon trong san phim 1én men.

9. Phuong phép tao ra chit mdi hdn hop vi khuén axit lactic theo diém 8, trong d6
buéc (a) duoc tién hanh & nhiét d6 tir 37 dén 45 d6 bach phan trong thoi gian tir 12

dén 24 gio.
10. Phuong phép tao ra chit mdi hdn hop vi khuan axit lactic theo diém 8, trong do
budce (b) dugc tién hanh & nhiét do tir 30 dén 45 dd bach phan trong thoi gian tir 4

dén 24 gio.

11. Phuong phap tao ra chét mdi hdn hop vi khuén axit lactic theo diém 8, trong do

bude nudi cdy trong budce (a) vashodc bude (b) dugc tién hanh trong bude cAy chuyén.
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FIG. 3
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FIG. 5
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FIG. 7
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FIG. 11
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