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(57) Sang ché dé cap dén phuong phap ché bién gluten ngd 1én men nham cai thién chat
lugng cua gluten ngo, la ngudn protein thyc vat, dén gluten ngd 1én men duoc san xuat
bing phuong phap nay, va chat phy gia thic in gia suc chira nd. Sang che dé cap dén
gluten ngo 1én men chat lugng cao co6 cac didc tinh cai thién dung lam nguon protein trong
thire dn gia suc bang cach cdy ching Bacillus sp. vao gluten ngd, 1a ngudn c6 ham luong
protein cao nhung it duoc sir dung do c6 do tiéu hoa thip, va nudi cdy pha rin chung
Bacillus sp. ndy, va phuong phap ché bién né.
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Linh vue ky thuit dwegc dé cap

Sang ché d& cap dén phuong phéap ché bién gluten ngd 1én men d8 cai thién
chét luong cua gluten ngd, 13 ngudn protein thuc vat, sang ché ciing d& cap dén gluten
ngd 1én men dugc san xuit bing phuong phap nay, va chit phu gia thic dn gia suc
chtra né.

Tinh trang k§ thuit ciia sang ché

Vi da chung mmh dugc ring cac bénh nhu bénh nio x6p & bd (BSE: bovine
spongiform encephalopathy), cé thé gdy tir vong ngudi, 14 do thanh phan protein dong
vat nay dugc cho vao thiic dn gia siic, nén cang c6 xu thé thay thé protein c6 ngudn
géc dong vat dugc cho vao thiic an gia sic béng protein thuc vat.

Gluten ngd 12 mot trong s6 cac ngudn protein thuc vat, va theo phan tich
théﬁh phén téng quat gluten ngd c6 8% ham luong 4m, 60,4% protein thd, 7,7% xo
thd, 2% chat béo thd, va 6% tro thd. Dic biét 13, protein trong gluten ngd c¢6 mat vai
ham lugng cao 1én dén 65%, 14 ham luong protein cao nhét trong cac ngudn thuc vt
c6 thé str dung 1am thirc 4n gia stic. Trong khi d6, trong sé c4c ngudn protein dong vat
ding 1am thirc in gia stic, bot c4 c6 ham lugng protein cao nhét 1én dén khoang 60 dén
65% protein.

Tuy nhién, protein thuc vat thuong cé do6 tiéu hoa thip hon protein dong vat,
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va co thanh phﬁn cac axit amin thiét yéu kém ddi dao, va ham luong mot sb loai
vitamin, chit khoang thip va cac yéu tb sinh truéng nao d6 chua biét (UGF: unknown
growth factor) thdp. Ngoai ra, vi gluten ngd chi yéu bao gdm protein khong tan bién
| tlnh tao ra trong qua trinh san xuét, gluten ngd ¢6 d6 tiéu hod kém hon cac protein thuc
Vét khac nhu bot dau nanh, nén luong dung 1am thirc &n gia stc bi han ché.

Do d6, c¢6 nhu ciu phat trién phwong phap ché bién méi hiru hiéu va khong
doi hoi chi phi cao va c6 thé ché bién mot luong gluten ngd 16n, nhdr d6 cai thién chat
lugng gluten ngd, tirc 13, do tiéu hoa ciia phan protein dé co6 thé st dung gluten ngd
nhu 12 ngudn thirc an gia stc chit luong cao v6i ham lugng protein cao.

Trong cac nghién ciu vé gluten ngd, di cd nhiéﬁ nghién ctru dugc thyc hién
nhim ting ing dung thuong mai cia gluten ngévbe:mg cach sir dung phuong phap xu ly
gluten ngd bing enzym hoic axit, nhu phwong phéap ché bién dich thuy phéan gluten
ngd6 va dich thuy phén gluten ngd duge san xuit bang phuong phap nay (cong bd don
yéu ciu cdp patent chua xét nghiém Han qubc sé 2009-0121253); phuong phap ché
bién peptit bing cach str dung gluten tir ngd va lua ml (cong bb don yéu ciu cp patent
chua xét nghiém Han qudc s6 1996-0022556) va phuo;lg phép ché bién gia vi tyr nhién
chira ndng d9 cao axit glutamic va c4c axit amin khac nhau (cong bd don yéu cau cép
patent chua xét nghiém Han qubc s6 2009-0076428). Tuy nhién, cic nghién clru nay
¢6 nhugc diém 13 do cac phuwong phap nay chi yéu bao gdm st dung quy trinhlnhu

quy trinh thity phan bing axit hodic phan hiy bing enzym dé didu ché gia vi, nén cé
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thé duoc str dung dé san xuét thuc phim nhung khong thé sir dung dé san xuét thirc an
“gia stic do gia thanh san xuét cao. Do do, hién nay khoéng cé nghién ctru nao dugce thuc

hién nham ting tmg dung thuong mai ctia gluten ngd trong viéc ché bién thirc an gia

suc.

Bin chat ky thuit ciia sang ché

- VAn d& k¥ thuat sang ché giai quyét

Cac tac gia sang ché da cb géng tim ra hé théng ché bién dé cai thién viéc st
dung thuong mai gluten ngd bang cach cai thién gluten Flgf), ] ngudn protein trong
thirc 4n gia stic, va da nhan thdy rang c6 thé ché bién dugc gluten ngd 1én men chit
lugng cao c6 mitc do tidu hod va hiu qua ting 1én dé dung lam thic 4n gia stc do
protein dd chuyén thanh céc phén &t ¢6 phan tir luong thap, ngoai ra con ¢6 ham luong
protein tdng 1én do qua trinh 1én men pha rin gluten ngd bang ching Bacillus sp., nhd
d6 hoan thanh sang ché.

Giai phap k¥ thuit

Muc dich ciia sang ché 14 dé xuit phuong phép ché bién gluten ngo 1én men
bao gdm cac budc (a) ciy ching Bacillus sp. vao gluten ng6 dugc IE‘II;.’I 4m; va (b) nudi
cdy pha rin ching Bacillus sp. duoc ciy vao gluten ngd dé thu duoc gluten ngd 1én
men.

Mot muc dich nita clia sang ché 13 tao ra gluten ngd 1én men dugc ché bién

bang phuong phép néu trén, chira protein phan tir lwong thép.
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Con mot muc dich nita clia sang ché 1a tao ra chat phu gia thic an gia suc
chira gluten ngd 1én men.

Hiéu qua dat duoc

(a) Sang ché dé xuit gluten ngd 1én men chét luong cao véi cac dic tinh duoc
cai thién dé dung lam ngudn protein trong thirc an gia suc bing cach cdy ching
Bacillus sp. vao gluten ngd, 1a loai c6 ham lugng protein cao nhung it dugc st dung do
¢ do6 tiéu hoa thip, va nudi cdy pha rin ching Bacillus sp. ndy, va phuong phap ché
bién né.

(b) Cu thé 13 gluten ngd 16n men theo sang ché c6 kha ning tng dung va gia
tri tuyét voi vi gluten ngd 1én men c¢6 ham lugng protein cao hon 15% so vé6i dang bot
d4u nanh 1én men tuong tu di biét trong linh vuc k¥ thuat lién quan. Vi bot ddu nanh
1én men théng thuong c6 ham lugng protein ndm trong khoang tir 50 dén 55%, nén bot
ddu nanh 1én men thong thuong khdng dugc s&'dung trong thuong mai mét cach phd

“bién dit n6 c6 chét luong tét do day 1a ham luong protein nim trung gian gitta bot ca
c6 ham lugng protein cao (60 dén 65%) va bdt ddu nanh c6 ham lugng protein thép
(45%). Tuy nhién, gluten ngdé 1én men theo sang ché dugc xem nhu ¢6 Ung du}lg
thuong mai va gia tri rat 16n vi gluten ngd 1én men c¢6 ham luong protein vé co ban
turong tu véi bt ¢4 ¢6 ham luong protein cao (60 dén 65%).

(¢) Gluten ngd dung 1am céc chit gia vi (thuc phim) dugc ché bién bang bién

phép xtr Iy bang axit hoic enzym thong thudng khong thé sir dung 1am thirc 4n gia stc
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do quy trinh ché bién phuc tap va can chi phi cao, nhung gluten ngd 1én men theo sang
ché c6 thé 1am ting ung dung thuong mai gluten ngd 1am thirc an gia stic vi ¢6 thé ché
bién ra gluten ngd 1én men vai chi phi san xuét thip.

(d) ngoai ra, gluten ngd 1én men duoc ché bién theo sang ché c6 thé 14 hiru ich
trong viéc nang cao t;‘)i da tac dung tiéu hoa trong qua trinh hép thu thirc n cta gia stic
vi chiing Bacillus sp. hitu hiéu nhu 13 probiotic van con lai trong san pham cubi & dang
bao tir, nho d6 lam tang gid tri st dung.

(¢) Nhu di néu trén, gluten ngd 1én men theo sang ché c¢6 thé hitu ich trong
viéc cdi thi€n do ti€u hoa do c6 mit protein phén t& luong thép va céc chét tuong tu,
va ¢6 thé duoc str dung rong rii 1am protein trong thirc n gia stic ¢6 ngudn gbe thue
vat chat lugng cao vi gluten ngd 1én men c6 ham luong protein vé co ban tuong tu véi
ham lugng bot c4, 13 san phim c6 lugng protein cao.

M3 ta vin tit cac hinh vé

Céc dAu hiéu, khia canh,‘va‘l wu diém néu trén va khéc nira cta cac phuong én
duoc uvu tién theo sang ché s& dugc mo ta diy da hon trong phan mé ta chi tiét sau,
cung véi tham khao céc hinh vé& kém theo. Trong céc hinh v€ nay:

FIG. 1 13 so dd thé hién mot phuong phap ché bién gluten ngd 1én men theo
mot phuong 4n clia sang ché;

FIG. 2 thé hién c4c két qua SDS-PAGE cua gluten ngo; va

FIG. 3 thé hién the qua trinh phén 13 cla protein trong qui trinh 1én men
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gluten ngo.

(1) Gluten ngd (d6i ching)

(2) 50% 4m duoc cho vio gluten ngd + Lactobacillus plantarum (duoc nudi
- cdy & nhiét 6 30°C trong thoi gian 48 gid)

(3) 70% 4m dugc cho Véop gluten ngd + Bacillus subtilis (dwoc nudi ciy &
nhiét d6 50°C trong thoi gian 48 gid)

(4) 40% 4m dugc cho vao gluten ngd + B. subtilis (dugc nudi cdy & nhiét do
37°C trong thoi gian 24 gid)

(5) 50% am duoc cho vao gluten ngd + B. subtilis (dugc nudi cdy & nhiét do
37°C trong thoi gian 24 gid)

(6) 50% am dugc cho vao gluten ngd + B. subtilis (duoc nudi cdy & nhiét do
40°C trong thoi gian 24 gid)
MBb ta chi tiét sang ché

Pé khic phuc céc nhuc_rc diém néu trén éﬁa tinh trang k¥ thuat, mot khia canh
clia sang ché 1 d& xuét phuong phap ché bién gluten ngd 16n men, bao gdm cac budc:

(a) cdy ching Bacillus sp. vio gluten ngd duoc 1am dm; va

(b) nudi cy pha ran ching Bacillus sp. dugc cdy vao gluten ngd dé thu duoc
gluten ngd 1én men.

Céc buéc tuong ting clia phurong phap ché bién gluten ngd 18n men theo sang

ché s€ dugc mo ta chi ti€t hon, nhu sau.
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(a) CAy chiing Bacillus sp. vio gluten ng6é dwoce lam Am

T6t hon 1a gluten ngd duoc sir dung theo sang ché thudc cing loai nhu gluten
ngd duoc dung trong linh vuc sao cho san phdm cubi cua gluten ngd 1én men cé thé
gitr nguyén chét lwong. Tuy nhién, su khac biét vé chat luong ctia nguyén liéu thd nhu
gluten ngd khéng anh huéng dén chinh qué trinh lé;’l men. Gluten ngd 1a bdt mau vang
thu dugc thu duge bang cach tach va lam khé protein cé trong ngd, va cé tmg dung
thuong mai ngay cang gia ting nhu la thirc an gia suc.

Dang gluten ngd duoc 1am 4m theo sang ché c6 thé dugc sir dung ma khong
gi6i han mién 12 n6 chira 4m. Vi du, c¢6 thé thu nhan (hodc mua) gluten ng6 duogc xur ly
so by dé chira 4m dé dung, hodc c6 thé ché bién thanh gluten ngd dugc 1am im bing
cach dua 4m vao gluten ngd thu duge nhu duge sir dung trong ban md ta ndy. Trong
trudng hop nay, c6 thé thuc hién viée bd sung 4m bing cach phun truc tiép luong nude
dinh trude 1én gluten ngd hodc tron mot lugng nude dinh trude lén gluten ngd dé diéu
chinh lwong 4m.

T6t hon néu, ham lwong 4m cia gluten ngd dugc 1am 4m cé thé nim trong
khoang tir 30% dén 70% (thé tich/khéi luong), va, tot hon nita néu nam trong khoéng
tir 40 dén 60% (thé tich/khdi lwong). Khi ham luong 4m nhé hon 30%, qua trinh 1én
men chiing Bacillus sp. ndy c6 thé kéo dai do ham lrong 4m thép, va dic biét 1a khéng
thich hop néu ham luong 4m dat dén mirc 20%, vi ching Bacillus sp. nay khong thé

phat trién sau qua trinh 1én men cudi vi 4m bay hoi trong qu4 trinh 16n men. Khi ham



28674

lugng 4m cao hon 70%, c6 thé tén chi phi cao trong qué trinh 1am khd, va gluten ng6
c6 thé tao thanh tang do c¢& hat nh6, d6 d6 1am cho qua trinh 1én men khong ddng déu.

T4t hon néu, nhiét do nudc dugce cho vao gluten ngb co thé nam trong khoang
tir nhiét o trong phong dén 100°C, v, t&t hon nita néu ndm trong khoang tir 15°C dén
100°C. .

Theo mdt phuong 4n vi du ctia sang ché, qua trinh 1én men gluten ngd pha rin
nhd xit Iy nhiét ¢6 hiu qua dugce khiang dinh. Két qua 13, khing dinh duoc ring gluten
ngd c6 thé dugc 1én men di ma khong phai thuc hién qua trinh hip (xtt 1y nhiét) ban
dau voi gluten ng6. Tuy nhién, vi viéc xr Iy béng nhiét c6 thé duoc thuc hién dén mot
mirc d6 nhat dinh dé 1am giam sy nhidm tap cia céc bao t vi sinh vat khac nhau khi
lugng ching dugc cdy giam di véi muc dich lam giam chi phi chinh, cling c6 thé ap
dung buéc xir Iy bing nhiét gluten ngd sau khi thém im theo sang ché.

Khi ap dung bién phap xir Iy gluten ngd bang nhiét, tét hon néu theo ban mo
ta ndy, gluten ngd duge xir Iy bang nhiét & nhiét do ndm trong khoang tir 50 dén 120°C
trong thdi gian nim trong khoang tir 5 dén 30 phut sau khi thém 4m.

Theo phuong phép cia sang ché, gluten ngd chira 4m duoc cdy bing ching
Bacillus sp..

Khi gluten ngd dugc 1am 4m dugc ciy v6i ching Bacillus sp. ndy, c6 thé ciy
clﬁ’mg Bacillus sp. truc tiép trong canh trudng nudi cdy, hodc ¢ thé duoc cdy mot

céch ddng nhét c6 thé sau khi pha lodng thich hop bing nuéc cit.
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Luong chiing Bacillus sp. dugc cdy cé thé ndm trong khoang tir 107 dén 10°
cfu/g. Trong truong hgp nay, c6 thé tét hon néu lugng ching Bacillus sp. dugc cly
nay nam trong khoang tir 10° dén 10° cfu/ g vi gluten ngd xu ly béng nhiét cho hiéu qua
thanh tring khi gluten ngd dugce xir Iy bang nhiét dugc cdy ching Bacillus sp.. Khi
lugng chiing Bacillus sp. duge cly 1 it, thi gi4 tri kinh té cta hiéu sudt c6 thé Ia thap
do thoi gian 1€n men kéo dai, va canh truong nudi cly c6 thé nhifm céc bao ti vi sinh
vat khéc nhau. Khi chiing Bacillus sp. dugc ciy & ndng d6 cao hon 10° cfu/g, chi phi
san xudt c6 thé ting do cin dén diéu kién phtrc tap dé tao ra ching Bacillus sp. dugc
cdy nay va cac thanh phén mdi trudong khac nhau, do d6 khé str dung ching nay dé ché
bién thirc 3n gia stc.

Tét hon néu, chiing Bacillus sp. ndy c6 thé 1a ching Bacillus sp. khong giy
bénh. Tt hon nita néu, ching Bacillus sp. khong giy bénh nay cé thé 13 chung
Bacillus sp. dugc chon tr nhém bao gém B. subtilis, B. licheniformis, B. toyoi, B.
coagulans, va B. polyfermenticus.

(b) Nuoi cz‘iv pha rin ching Bacillus sp. dwoc cfiv vao sluten ngd dé thu

dwoc gluten ngd 1én men

Mot trong sb cac dic trung clia sang ché 13 nhdm ting kha ning phan cit bing
cach nudi ciy pha ran ching Bacillus sp. trong gluten ngd dé chuyén hoa protein trong
gluten ngd thanh cc phan tr ¢6 phan tir lugng thip. Trude ddy, it st dung protein nay

13m ngudn thirc 3n gia stc do gluten ngd c6 dd tiéu hoa thip, va con phuong phap xt

-10-
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1y gluten ngd bang cach thiy phan bang axit hodc phan huy bing enzym thong thuong
c6 thé dung dé ché bién thuc phim (gia vi), nhung c¢6 nhuge diém 1 c¢6 chi phi sdn
xuét cao nén khéng dugc ding dé san xuét thic in gia suc. Trong didu kién nay, sang
ché dé xuét phuong phdp ché bién gluten ngd bao gbm protein dd duoc chuyén hoa
thanh c4c phan t& c6 phéan ti luong.thép théng qua qué trinh 1én men pha rin bang
cach st dung ching Bacillus sp., do d6 m& rong dang ké Gng dung thuong mai lam
gluten ngd thirc #n gia stc 1 ngudn protein doi dao.

Theo sang ché, thuit ngit “(qua trinh 1én men) nudi cdy pha rin” dung dé chi
vi sinh vat dugce nudi cdy bang cach sir dung gluten ngd con lai sau khi chiét phan 16n
tinh bot va chéi mam ra khoi ngd va tdch cam ng.

Tt hon néu, nuodi céy trén pha rin nay co thé duoc thuc hién & nhiét do ndm
trong khoang tir 30 dén 45°C, t6t hon nita néu ndm trong khoang tir 35 dén 40°C, va t6t
nhat néu & nhiét d6 37°C.

Qua trinh 16n men c6 thé dugc thuc hién béng céach str dung thing 1én men dé
ché bién xi dau va bot déu nanh 1én men théng thuong, hodc cb thé dugc thuc hién
bing cach sir dung thiét bi 1én men dang tréng, nhung sang ché khéng chi giéi han &
cac phuong phap nay. Vi du, khi gluten ngd c6 ham luwong 4m cao, qua trinh 1én men
c6 thé dugc thuc hién bang phuong phép st dung thing nudi cly long, v.v.

(¢) Lam kho va nghién osluten ngd 1én men

T6t hon né’ﬁ, phuong phap theo sang ché c6 thé con bao gébm bude (c) 1am

-11-
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khé va nghién gluten ngd 1én men sau buéc (b). Khi qua trinh 1én men pha rin dugc
thuc hién béng cach st dung bd diéu nhiét-4m hoic thung lIén men, luong Am con lai
" sau qué trinh 1én men & ham luong rét cao 1a 20% dén 50% (thé tich/thé tich). Do do,
can dén bude cudi 13 1am giam ham lugng 4m.

Viéc lam kho va nghién ¢ thé duoc thuc hién béng cach st dung céc phuong
phéap khéac nhau di biét trong linh vuc lién quan. Vi du, khi qua trinh lam khd duogc
thuc hién & nhiét d6 rit cao, protein trong san pham cudi c6 thé bi bién tinh tiép, do do
c6 anh huéng khong tét dén tic dung tiéu héa. Tt hon néu, cé thé st dung may
nghién bua trong phuong phéap nghién.

So dd ctia mot phuong phap ché bién gluten ngd 1én men theo mdt phuong 4an
vi du ctia sang ché dugc thé hién trén FIG. 1.

Theo mdt khia canh khdac, sang ché dé xuit gluten ngd 1én men c6 protein
phén ttr luong thip duge san xuit bang phuong phéap ché bién theo sang ché.

V& gluten ngd 1én men, dé dam bao tinh 13 rang ctia ban md ta, khong dua ra
mod ta v& cac ham lwong ma di duoc md ta trong phuong phép ché bién gluten ngd 1én
men.

Theo séng ché, thuat ngir “protein phén tir lugng thip” ding dé chi protein c6
phan tir lugng thip hon protein ciia gluten ngd ma khéng duoc 1én men do ¢ su phan
hily protein ngo (tic 1a protein zein) cé trong .gluten ngd bdi enzym phén giai protein

trong qua trinh 1én men pha rin. Gluten ngd 1én men theo sang ché khac biét & chd

-12-
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chira protein phan tir lugng thap nhu di néu trén.

T6t hon néu, gluten ngd 1én men cé thé c¢6 ham lugng protein nam trong
khoang tir 62 dén 65% tinh theo % khéi luong (w/w). Ham luong protein nhu vay la
twong duong v6i ham lugng trong bdt ca 1a ngudn cap protein dong vat chit luong cao,
va cao hon hoic bang ham luong protein (tir 48 dén 55% (W/w)) b§1 dau nanh 1én men,
12 ngudnc cung cip protein thuc vat.

Theo mot vi du phuong 4n cia sang ché, gluten ng6 dugc lam Am duoc nudi
cAy pha rin v6i B. subtilis. Két qua, di khing dinh duoc ring protein trong gluten ngd
c6 thé phan huy thanh cic phan tr ¢6 phén tir luong thip, khong gidng nhu nudi cdy
pha rin bang cach st dung chung Lactobacillus sp. (FIG. 3). Ngoai ra, khing dinh
duge ring ham lugng protein ciia gluten ngd 1én men dugc san xuit bing phwong phép
theo sang ché ting 1én so v&i trude khi 1én men (Bang 3). Nhu di néu trén, sng ché dé
xuét gluten ngd 1én men, ¢ protein phan tir lvong thip va c¢6 ham luong protein ting
1én, bing cach 1én men pha rin gluten ngd bing ching Bacillus sp., nhyr d6 cai thién
dang ké tng dung thwong mai ctia gluten ngd nhu 13 ngudn protein thuc vat co chét
lwong cao c6 kha ning thay thé p£otein dong vat.

Theo mot khia canh khéc nita, sing ché d& xuét chit phu gia thtc 3n gia stc
chira gluten ngd 1én men theo sang ché.

Theo sang ché, thuat ngit “chat phu gia thirc in gia suc” ding dé chi chét

duoc cho vao thitrc dn gia suc d€ cai thién san lugong cia sinh vat dich va lam ting su

-13-
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khée manh ctia chung.

Chét phu gia thirc an gia suc c¢6 thé duoc didu ché & céc dang khac nhau da
bidt trong linh vuc lién quan, va c6 thé duoc st dung don 1& hodc két hop véi chét phu
gia thirc n gia stc théng thudng da biét trong linh vuc lién quan. -

Chéat phu gia thirc an gia stc c¢6 thé duge bd sung vao thirc &n gia stic oty 1€
thanh phan thich hop vi ngudn cung cip protein thuc vat ham lugng cao ¢6 kha niang
thay thé protein dong vat. Trong trudng hop nay, ty 1& thanh phin cta chit phu gia
thirc n gia stc c¢6 thé dugc chuyén gia trong linh vuc k¥ thudt nay xac dinh mét cach
dé dang.

Chét phu gia thirc an gia stc theo sang ché c6 thé duoc cho vao thirc in gia
stc cho dong vat nhu ga, 1gn, khi, chd, meo, tho, bo, ctru va dé, nhung sang ché khong
chi gi6i han & cdc dong vat ndy. Dic biét 13, chat phu gia thirc an gia suc theo sang ché
c6 thé co téc‘ dung cung cép mot lugng 16n protein thuc vat va cai thién kha nang tiéu
ho4 khi chét phu gia thirc 4n gia stic chira gluten ngd 1én men.

Vi du thwe hién sing ché
Phuong an tét nhét cia sang ché

Sau d6, 14 md ta chi tiét cic phuong 4n duoc wu tién theo sang ché cung véi
céc hinh v& kém theo. Do d6, can phai hiéu ring mé ta dugc dua ra trong ban moé ta
nay chi 1a vi du dugc uu tién ding cho muc dich minh hoa, va khong nhéﬁl gi61 han

pham vi sang ché, vi thé cin hiéu ring c6 thé thuc hién cac thay dbi twong duong va
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cdc cai bien ma khong nam ngoai pham vi cla sang cheé.

Vi du 1: Hi¢u qua cia viéc xir Iy bang nhiét doi voi qud trinh lén men pha ran

gluten ngo

B& sung cing mdt lwong 4m vao gluten ngd, va gluten ngd khi d6 duoc xit 1y

bang nhiét & nhiét do 60°C dén 120°C, va duoc 1am ngudi xubng nhiét do 1én men t6i

wu 14 37°C. Sau d6, gluten ngd duoc cdy B. subtilis v&i mat d6 ching duge cdy gidng

nhau doi v&i moi nhéom thi nghiém.

Bang 1

Hiéu qua 1én men pha ran gluten ngd theo xt 1y nhiét

Ham luong 4m sau |Xu ly bang nhiét| Luong ching dugc | S6 lugng ching sau khi 1én
khi bd sung 4m chy (cfu/g) men 24 gi¢ (cfu/g)
50% Khong 1,5x10’ 1,2x10°
50% 60°C, 10 phut 1,5x10’ 3,0x10°
50% 60°C, 30 phut 1,5x10’ 2,2x10
50% 80°C, 10 phut 1,5x10’ 2,5x10°
50% 80°C, 30 phit 1,5x107 2,8x10°
50% 100°C, 10 phat 1,5x10’ 3,0x10°
50% 100°C, 30 phut 1,5x10’ 3,6x10°
50% 120°C, 10 phut 1,5x10’ 3,1x10°
50% 120°C, 30 phut 1,5x10’ 3,2x10°

Nhu duge néu ra & Bang 1, ¢6 thé nhan thiy ring ching dugc ciy van phat

trién cho dii khong c6 xir ly bang nhiét. Tir cac két qua néu trén, khing dinh dugc ring

gluten ngd dugc 1én men ma khong can thyc hién qua trinh xir 1y hip ban dau (xit ly
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Vi du 2: Xdc dinh mirc dp lén men gluten ngé theo ham lwong ban diu cia im

dwoc bo sung

Dbé x4c dinh mtc do 1én men cia gluten ngd theo ham luong 4m ban dau,

gluten ngd v&i ham luong 4m sau khi bd sung 4m duoc diéu chinh dén 30%, 40%,

50%, 60%, 70% va 80% duoc ciy twong tung v6i mdi trong sb cac ching Bacillus sp.

va Lactobacillus sp., duoc 1én men trong thdi gian 24 gio, va dém lugng vi khudn. Cac

két qua duoc liét ké trong Bang 2 sau day.

Bang 2

Mitc d6 1én men gluten ngd theo ham Iugng 4m ban dau dugc bd sung

Ham luong am

Chting

Luong ching sau khi 1é€n

tuong dong cuc nghiém trong

sau bd sung 4m men 24 gio (cfu/g)

- 30% L. plantarum 8,2x10°
30% B. subtilis 1,2x10’
40% . L. plantafum 7,0x10°
40% B. subtilis 1,510
50% L. plantarum 2,8x10’
50% B. subtilis 3,0x10,
60% L. plantarum 3,6x10’
60% B. subtilis 3,1x10°
70% L. plantarum 3,6x10°
70% B. subtilis 3,0x10
80% Khéng thé 1én men déng nhat do hién -
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Két qua, nhén thiy ring chung Bacillus sp. (1,2x107 cfu/g) phat trién it va
ching Lactobacillus sp. (8,2x10° cfu/g) khong phat trién khi gluten ngd c6 ham lugng
am 30%, so v6i sb luong ching dugc cy ban dau (1,0x107 cfu/g). Ngoai ra, c¢6 thé
nhén thdy ring ching Bacillus sp. phat trién nhanh & ham luong 4m 40% hoic cao
hon, diéu ndy ching té ring ham lwong 4m t6i thidu 13 cao hon hodic bang 30% khi
chting Bacillus sp. ndy duogc nudi ciy vao gluten ngd. Ching Lactobacillus sp. duge
nubi ciy cham hon ching Bacillus sp., va phat trién kém, dic biét 13 1a & ham lugng
am 40% hodc nhé hon. Tir cac két qua nay, c6 thé nhéan thiy rﬁng chung Bacillus sp.
phét trién nhanh trong gluten ngd 13 thich hop hon chiing Lactobacillus sp. dé tao ra
san phim cubi.

Vi du 3: Xdc dinh qud trinh phin ri protein theo diéu kién Ién men gluten ngo

Xac dinh céc loai protein trong gluten ngd theo SDS-PAGE. Cac két qua ndy
dugc thé hién trén FIG. 2. Tir cac ké’t.qué nady, cé thé nhan thdy rang gluten ngd don
gian la bao gdm hai protein, nhu dugc thé hién trén FIG. 2.

Khi c4c protein chinh cia gluten ngd nhu dugc thé hién trén FIG. 2 dugc
chuyén ho4 thanh cc phén tir c6 phén tir lugng thap théng qua qua trinh ‘lén men, tac
dung tiéu héa cta san phim cudi dugc cai thién, diéu ndy cho thdy su phan huy cia
protein trong gluten ngd trong diéu kién 1én men thuc t€. Cac két qua su phén ri cia
céc protein cAu thanh ctia gluten ngd sau khi gluten ngd c¢6 ham luong 4m 50% duge

ciy L. plantarum sau khi bd sung 4m va duoc nudi cdy & nhiét d6 30°C trong thoi gian
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48 gid (dudomg 2), cac két qua su phén r3 cac protein cdu thanh gluten ng6 sau khi
gluten ngd c¢6 ham lugng 4m 70% dugc ciy B. subtilis sau khi bd sung 4m va duoc
nudi cdy & nhiét 46 50°C trong thoi gian 48 gid (duong 3), cac két qua sy phan 13 cac
protein cAu thanh gluten ngd sau khi gluten ngd c6 ham luong 4m 40% duge ciy B.
subtilis sauwkhj bd sung 4m va dugc nudi cdy & nhiét do 37°C trong thoi gian 24 gio
(duong 4), va cac két qua sur phén rd cc protein cdu thanh gluten ngd sau khi gluten
ngd c6 ham luong 4m 50% dugc cdy B. subtilis sau khi bd sung 4m va nuéi cdy & nhiét
dd 37°C va 40°C trong thoi gian 24 gid (cac duong 5 va 6) duge thé hién & FIG. 3.

Két qua, c6 thé nhan thiy ring hai protein chu yéu, protein zein, cda gluten
ngd khong dugc phan cit mot cach d& dang khi gluten ngd duoc nudi cdy véi L.
plantarum (tc 1a ching Lactobacillus sp.) (dudng 2), nhung mirc dd phan cét protein
1a cao trong trudng hop B. subtilis (cac dudng 4 dén 6), nhu dugc thé hién trén FIG. 3.
Trong khi d6, trong trudong hop véi nhém thir nghiém Bacillus thit ba, nhan thiy ring
mirc do 1én men 13 théﬁ, didu nay ching té rang gluten ngd dugc nudi cdy véi ching
Bacillus sp. & nhiét dd 50°C 13 cao hon nhiét d6 tdi wu ma & d6 chiing Bacillus sp. ndy
c6 thé phat trién. Tir cac két qua ndy, c6 thé nhan théy rang thu dugc céac két qua téi uvu
khi qué trinh 1én men duoc thuc hién & nhiét do 1én dén 45°C trong diéu kién ché bién
ta0 ra san pham cubi.
Vi du 4: Xdc dinh ham lwong protein sau khi lén men gluten ngé

Gluten ngd dugc 1én men theo cung cach thitc nhu & vi du 3, va do ham lugng
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protein cta gluten ng6 1én men. Phuong phép thtr nghiém dugc thyc hién theo cling
cach thire nhu & vi du 3, thir nghiém do ham lugng protein dugc thuc hién béng cach
sir dung phuong phap Kjeldahl, va thiét bi do FOSS Kjeltec 8400. V& khia canh nay,

cac két qua thir nghiém duge liét ké trong Bang 3.

Bang 3
Ngubdn va ty 1& bd Chiing va diéu kién nubi cay Ham lugng protein (c6
sung 4m tinh hiéu chinh 4m 7%)
Gluten ngd (ddi ddi chimg (khong dugc nudi cay) 62%
chiing)
gluten ngd va 50% | L. plantarum (duge nudi ciy & nhiét 62%
4m dugc bd sung d0 30°C trong thoi gian 48 gid)
gluten ngd va 70% | B. subtilis (dugc nudi céy O nhiét do 63%
4m duoc bd sung 50°C trong thoi gian 48 gid)
gluten ngd va 40% | B. subtilis (duoc nudi ciy & nhiét do 64%
4m dugc bd sung 37°C trong thoi gian 24 gid)
gluten ngd va 50% | B. subtilis (duwoc nudi ciy & nhiét do 65%
4m duoc bd sung 37°C trong thoi gian 24 gid)
gluten ngd va 50% | B. subtilis (duoc nudi ciy & nhiét dd A 63%
4m duoc bd sung 40°C trong thoi gian 24 gid)

Két qua nay khing dinh dugc ring ham lugng protein cia gluten ngod sau qua
trinh 1én men 14 ndm trong khoang tir 62 dén 65%, 13 hoi cao hon ham lugng protein
(khoang 62%) gluten ngd trudc khi 1én men. Ham luong protein cua gluten ngd 1én
men v& co ban tuong tu véi ham luong ctia bot ¢4 13 san phém protein dong vat chét

lugng cao. Cac két qua nay chimg té ring gluten ngd 1én men dugc ché bién bing
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phuong phép theo séng ché dugc dung hitu hiéu Iam ngudn protein thuc vat c6 chat

- lugng cao c6 kha ning thay thé ngudn protein dong vAt.
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YEU CAU BAO HO

1. Phuong phap ché bién gluten ngd 1én men dé 1am thirc in c6 ham luong protein gia
ting so vé6i trude khi 1én men, phuwong phap nay bao gdm cac bude:

(a) cAy chiing Bacillus sp. vao gluten ngd dugc lam dm; va

(b) nudi ciy pha rén ching Bacillus sp. dugc c;fly vao gluten ngd dé thu dugc
gluten ngd 1€n men.
2. Phuong phép ché bién theo diém 1, trong d6 gluten ngd dugc 1am 4m c6 ham lugng
4m nam trong khééng tir 30% dén 70% (thé tich/khébi lugng).
3. Phuong phap ché bién theo diém 1, trong d6 gluten ngd duoc 1am 4m duge xit ly
bang nhiét & nhiét d6 nam trong khoang tir 50 dén 120°C trong thoi gian tir 5 dén 30
phit sau khi bd sung 4m.
4. Phuong phap ché bién theo diém 1, trong d6 chung Bacillus sp. nay la chung
Bacillus sp. khong géy bénh.
5. Phuong phap ché bién theo diém 4, trong d6 ching Bacillus sp. kﬁ(”)ng gdy bénh nay
duogc chon tir nhém bao gdm Bacillus subtilis, Bacillus licheniformis, B. toyoi, B.
coagulans, va B. polyfermenticus.
6. Phuong phap ché bién theo diém 1, trong d6 nudi cdy trén pha rén nay duge thuc

hién & nhiét 4 ndm  trong khoang tr 30 dén  45°C.
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FIG. 2
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FIG. 3
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