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Quy trinh theo giai phéap hitu ich st dung enzym va nim men nhim loai bé thanh
phan phi protein (cht yéu 12 tinh bot) trong nguyén liéu gao ban dau. Quy trinh theo giai
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CVH140
Textbox
(57)

CVH140
Textbox
(21)  2-2025-00419


4435 113

Linh vic k§ thuat dwgc dé cap

Giai phap hitu ich thudc linh vure thie phim, cong nghé sinh hoc. Cu thé, giai phéap
hitu ich dé cap dén quy trinh san xuét ché phdm giau protein tir gao (Oryza sativa L.)
theo phuong phéap khong gia nhiét. Quy trinh theo sang ché sir dung enzym va ndm men
nham loai bé thanh phan phi protein (ch yéu 12 tinh bot) trong nguyén liéu gao ban dau.
Quy trinh theo giai phap hitu ich c6 thé tiét kiém chi phi dau tu thiét bi, tiét kiém ning
lwong tiéu hao, chi phi xi Iy méi trudng va nang cao hiéu qua san xuét va chit luong
protein (khong bi bién tinh bai nhiét d6) so v6i quy trinh san xuét ché phdm protein tir

gao hién hanh.
Tinh trang k§ thuit cta gidi phap hiru ich

Gao (Oryza sativa L.) ¢6 ham luong protein thap va kha ning hoa tan trong nuéc
ctia protein gao ciing kém nén c6 khé it mbi quan tAm t&i cac phwong phép tich chiét.
Trong qud trinh thu nhan tinh bdt tir gao nghién hodc gao v, phan con lai chira protein
duogc coi 12 san phim phu va c6 gia tri khéng cao. Phin cam tir gao mic di gidu protein
nhung ciing it dugc st dung lam thuc phim do lugng protein thip va chu yéu ding cho
thirc #n chin nudi hodc d6t (Fabian & Ju, 2011; Shih, 2003). Tuy nhién, v6i déc tinh
dinh dudng va gia tri ctia ngudn protein thuc vat néi chung va ciia gao néi riéng, ngay
nay céc san pham protein tir gao nhanh chéng duoc chil y va dd duogc thuong mai hoa
trong nhitng nim gan ddy. Ciing chinh vi vy ma sy quan tAm t6i céc k§ thuat tach chiét
thu nhén, danh gia ddc tinh va tng dung protein tr gao ngay cang nhidu. Nhin chung
cac cong nghé st dung hién nay bao gdm: phurong phap str dung kiém, phuong phép six
dung enzym, phuong phap vat ly. Cac phuong phéap nay da dugc trién khai danh gia ¢
quy md cdng nghiép. Pdi véi cam gao, viée thu nhan protein khé khin hon, cdm gao
chira ham luong béo cao: tir 15-20%, 1a co chit cho cic enzym lipaza, lipoxygenaza va
peroxidaza hoat dong tao ra mui 6i va cac hwong vi 18i cho san phidm tir c4m gao
(Orthoefer & Eastman, 2004). Do vdy, cam gao cin phai tich béo (bing hexan, ép dun
w6t hodc ép co hoc) hodc duoc lam bén bang xu 1y nhiét (sdy, ép dun nhiét, sy tang soi,
xir Iy bang vi song...), hodc giam pH dé trc ché cac enzym phan giai chuyén ho4 lipid
(Khan et al., 2011; Lakkakula, Lima, & Walker, 2004; Orthoefer & Eastman, 2004;
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Ramezanzadeh, Rao, Prinyawiwatkul, Marshall, & Windhauser, 2000; Sayre, Saunders,
Enochian, Schultz, & Beagle, 1982). Tuy nhién, cac phuong phap nay co thé din t6i su
bién d@di tinh chét hay lam két tu protein trong gao, gidm kha ning hoa tan cua ching.
Thém vao d6 cam gao c¢6 ham lugng xo (7-11%), phytate (0,9 -2,2%) (Orthoefer &
Eastman, 2004), c6 lién két chit ché véi protein do vy viée tach protein ra khoi céac
thanh phén ndy s& kho khin (Tang, Hettiarachchy, & Shellhammer, 2002). Mit khéc,
trong ndi nhii gao dugc coi 1a kho du trit cia hat cling ¢6 protein, nén thanh phén nay

c6 thé d& dang trich ly ra hon so véi protein trong cdm gao (Shih, 2003).
Phwong phdp tdch chiét bang kiém

Trong cong nghiép thuc pham, viée xtt ly kiém ddi véi bot gao thudng ap dung dé
loai bd protein ndi nhil nhim thu nhén tinh bot tinh sach, thuong phﬁn protein loai ra
ndy s& thai bo hodc st dung lam thirc &n chan nudi (Shih, 2003). Tuy nhién, cac didu
kién kiém thudng mang lai hiéu qua trong viéc tach chiét protein trong bdt gao vi thanh
phin protein chinh ctia bot gao 1a glutelin. Cagampang va cong su (1966) da nghién ciru
v6i dung dich kiém lodng (vi du, 0,1 N KOH hozc NaOH) ¢6 thé trich ly dugc t6i 97%
protein trong bot gao da nghién. Theo Paraman, Hettiarachchy, va Schaefer (2008), st
dung phuong 4n tach chiét bang kiém (pH 11, 40°C) tir bdt gao két hop véi siéu loc va
két tia ddng dién cho phép thu dugc san pham véi 71 va 86% protein. Thém vao do,
protein thu bang siéu loc c6 tinh chit rit tdt. Viec xu ly kiém tiép d6 két tia bang ding
dién (pH 4-4,5) ciing dugc sir dung dé trich 1y protein tir cdm gao, két qua tao ra mot
san pham v&i ham lugng protein tir 40% dén >80% (Bandyopadhyay, Misra, & Ghosh,
2008; Chandi & Sogi, 2007; Gnanasambandam & Hettiarachchy, 1995; Jiamyangyuen,
Srijesdaruk, & Harper, 2005; Prakash & Ramanatham, 1994; Yadav, Yadav, &
Chaudhary, 2011). Giéng gao, mtc do nghién, diéu kién xir Iy kiém, dic diém cam gao
da duoc lam bén hodc chua, k§ thuat lam bén 1a nhiing vAn dé can cha y dan t&i hiéu
qua trich ly protein cling nhu anh hudng toi chét luong, thanh phén axit amin trong
protein thu nhin dugc (Gnanasambandam & Hettiarachchy, 1995; Khan et al., 2011;
Prakash & Ramanatham, 1994). Cac thir nghiém in vitro va in vivo d& chimg minh
protein thu nhén bang xir 1y kiém tir gao c¢6 kha nang tiéu hoa tdt hon so vé6i phuong 4n
str dung enzym phén gii tinh bot (Kubota et al., 2010; Kumagai et al., 2006, 2009). Tuy

nhién, phuong phép trich ly kiém c6 nhiéu nhuge diém, d6 1a dicu kién xt Ly kiém c6
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thé dan t6i (i) bién tinh/phan gidi protein, (ii) sy trich ly cac thanh phan phi protein 1am
giam d tinh sach, (iii) ting phan tng Maillard (do pH cao) gay sAm mau (i.e., hop chét
melanoidind), va (iv) su tao thanh cac chit doc nhu lysinoalanine (Otterburn, 1989;

Wang, Hettiarachchy, Qi, Burks, & Siebenmorgen, 1999).
Phwong phdp tach chiét bang enzym

Viéc tach chiét protein tir bdt gao va cam gao dé tng dung trong thyc pham thuong
duoc thuc hién véi enzym. Phu thudc vao gidng gao, mirc dd nghién va phuong phap
XU Iy enzym ma cac san pham protein thu dugc ¢6 thé dat cao hon 90% (protein isolate)
(san phdm nay c6 thé thu duoc tir qua trinh thuy phan tinh bt boi enzym). Do tinh bot
chiém phan 16n trong ndi nhil gao, cac enzym thuy phén tinh bot nhur alpha amylaza,
glucoamylaza, pullulanse s& chuyén ho4 tinh bt do vy dugc sir dung dé tach protein
ra khoi bot gao (Shih, 2003). Tuy nhién, do gid bot gao cao va ham luong protein trong
gao thép nén chi yéu protein duge tach chiét tir ngudn b gao 1é tién con lai, mot phu
phdm tir quy trinh sén Xuét siro gao, ma trong phu phim nay da c6 protein trén 50%
(Zhao et al., 2013). Trong nghién ctru ctia Shih va Daigle (2000), viéc Xt Iy bt gao di
lam gidu protein (tr dich c6 ddc chira protein gao lut) vdi enzym Termamyl 120L (alpha-
amylaza) (& pH 6,5, 90°C), sau d6 1a Diazyme L200 (glucoamylaza; & pH 4 ; nhiét 40 :
60 -62°C), da tao ra mQt san pham (khong tan trong nudc) co chira 85% protein, néu xir
Iy bang Viscozyme L (hdn hop enzym chira cdc enzym phén c&t cac thanh phan
hemixenluloza, xelluloza...), ham luong protein cé thé 1én t6i 91%. Céc enzym phan
gidi carbohydrate nhu cellulaza, hemicellulaza, pectinaza and Xylanaza s& thuy phan céac
thanh phan cao phan tir cAu tao mang té bao nén ting hiéu qua trich ly protein ra khoi
Hourigan, va Chesterman (1997) da bao cao rang: xir Iy cdm gao loai béo véi Viscozyme
L & pH 3.8, 50°C trich ly dugc 58% ngudn N. Tuong tu véy, tac gid khic cling cong b
khi xr Iy c4m gao bing enzym phytaza va xylanaza (pH 5, 55°C), c6 thé thu dugc san
phim véi ham luong protein t6i 92%, hidu suét thu hoi 75% (Wang et al., 1999); Cling
nhu vay, Khan et al. (2011) thu nhan dugc dich ¢d dic protein tir cdm gao da loai béo
va xt 1y nhiét bang vi séng, sdy kho, va dun soi 1 phan (parboiling) ¢6 ham lugng protein

tr 61% dén 85% tuy theo bién phap xur ly nhiét da thyc hién vG1 cam gao.
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Proteaza ciing dugc sit dung dé tach chiét protein tir gao, trong d6 ¢ nhiéu ché
phidm enzym thuong mai (an toan cho tng dung thuc phdm — food grade) ciing c6 sn
trén thi truong. Tuy nhién, viéc st dung cdc enzym nay chu yéu 13 thuy phan protein
nén c6 thé thay ddi dic tinh va cAu tric cia protein thu nhén dugce. Xt Iy bot gao v& véi
proteaza kidm (pH 10, 45°C) hay papain (pH 7, 50°C) ¢4 thé tao ra dich phan giai protein
v6i ham lwong N tong (néu tinh theo lugng N tdng, bao gdm ca protein nguyén ven va
san phdm thuy phén ctia n6) 1a 56 va 65% twong tng véi higu sut thu hoi 1an luot 13 75
va 46% (Hou, Zhu, & Li, 2010). Trong mot nghién ctru khéc cia Li va cong su (2012),
dich phan giai protein c6 ham luong protein 81% véi higu suét thu hdi 76%, mirc do
thuy phan 7% da dugc thu nhén tir ba gao (rice dreg) xur Iy béng pepsin & diéu kién da
tbi wu (pH 7,6 ; 52,8°C). Hiéu suét thu N ctia c4c san phém thuy phan protein tir b gao

khi dung cac enzym khac gom Neutraza (pH 7,6; 50,4°C), Alcalaza (pH 9,2; 50,2°C)

>

bromelain (pH 7,3; 56,5°C) hay papain (pH 6,9; 51,5°C) & cac didu kién tdi wu 1an luot

»

>

1449, 57, 31 va 17%, twong (mg v4i ham lugng protein trong san pham thu dugc sau xtt
ly 1a 79, 63, 58 va 55%, (Guo, Zhang, Ma, & Tian, 2013). Hamada (1999) da dung
Opticlean (ché pham enzym proteaza kiém tinh) x{r Iy c4m gao tach béo & didu kién pH
8 hodc 10 tai 40°C, d tach protein v6i hiéu sudt thu hoi 74 -92% vdi ty 18 phan giai 2 -
10%. Alcalaza va Flavourzyme (pH 8; 50°C), ¢c6 thé trich ly 81 va 88% of proteins tir
cam gao, dé thu duge cic dich chiét protein c6 ham luong 28% (DH 7,5%) va 30% (DH
8,8%) (Hamada, 2000).

Tai Viét Nam, cdng ngh€ enzym da budce dau dugc tng dung trong san xuét bot
protein tir gao & quy md thir nghiém. Cong ty CP Thuc pham Minh Duong da st dung
enzym Liquozyme supra (Novozyme) dé dich hoa dich bot gao (ndng do gao 20%, pH
5,5 enzym 0,03- 0,04%). Thoi gian dich hoa (khong tinh thoi gian nang nhiét) 1a 20 phit
& 90 — 95°C. Sau d6 nang nhiét do 1én 120°C trong 15 phut dé diét enzym va loc tach
protein thd bang phuong phép loc ép. Protein tho dugc nghién min va hoa lai vao nudc
v6indng do 15%, gia nhiét dén 55°C, pH 7 thi bd sung enzym Alcalaza, Flavourzyme
v6i ndng d6 mdi loai 1a: 0,15%; gilt trong 2h sau d6 nang nhi¢t 1én 90°C trong 10 phut
dé diét enzym. Dich protein sau thity phén dugc loc, c6 ddc & ap suét thip va sdy phun

nhim thu ché phim protein dang bot (Cong ty CP Thuc pham Minh Duong, 2017).
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Céac phuong phap xr dung enzym ké trén déu st dung mot luong déng ké ning
lugng cho viéc nang nhiét ting tdc do va hidu qua xuc tac, nhiét do phan tng cao (trén
nhiét d bién tinh protein) didu nay khong chi ting chi phi san xuét va gia thanh ma con

lam gidm gi4 tri sinh hoc cta protein khi ching bi bién tinh & nhiét do cao.
Phuwong phdp trich ly bing vt Iy

Cac phuong phap vat ly thuong duoc uu tién st dung trong ché bién thuc phdm
hon 14 c4c phuong phép hod hoc va enzym do dé ap dung dugc trong cong nghiép (Shih,
2003). Phuong phép dong — tan gia, phéi trén van tdc 16n, siéu am hay niu nhiét 4m
(HTC- hydrothermal cooking), vi 16ng hod (microfluidization) va phuong phap nudc
can t61 han (subcritical water, SW) 1 cac phwong phép vat ly duge ap dung 8 tach chiét
protein tir gao. Nhiéu phwong an xtt Iy vat Iy da duoc 4p dung dé danh gia hiéu qua hd
trg trich ly protein tlir cdm gao da khir béo (Tang et al., 2002). Trong cac phuong phap
nay, siéu am cho hiéu suét cao nhat, nhung chi dat t6i 15%. Tuy nhién, kha nang trich
ly protein tdng [én khi cac phuong 4n nay dugc st dung két hop v6i enzym nhu amylaza
va Proteaza P. Theo Xia et al. (2012a), gao sau khi dugc nghién thanh dang huyén phu
duoc xir Iy bang microfluidization cho hiéu sudt thu hoi protein dat 82% v6i ham lugng
protein 1én 44%, va néu két hop voi amylaza, glucoamylaza thi c6 thé tang ty 1& protein
1én 88%. Protein nhan theo phuwong phap ndy c6 kha nang phén gidi in vitro cao hon
nhung lai ¢6 kha ndng hoa tan thip hon trong khoang pH 6-10 so véi protein trich ly
bang kiém. Xia et al. (2012b) &p dung phwong phap HTC, mét phuong phap dung hon
dé trich ly két hop gitta nhiét d§ cao va luc cét co hoc, dé tach chiét protein tir cam gao.
Hiéu suét thu protein dat 37% va ham lugng 28% néu & 120°C. Tuong tu & 150°C, hiéu
suét thu hdi dat 50°C va ham luong 53%. Khi két hgp HTC v6i amylaza, ¢ nhigt do 120
ho#ic 150°C, ham lugng protein thu dugc trong san pham ting tir 28-53% lén 72-74%,
trong khi d6 hiéu suét thu protein chi dugc cai thién ¢ nhiét d6 120°C (téng tir 37 lén
45%). Nguoc lai, vdi phuong phap tach chiét bang kiém két hop véi két tha bang axit
sau d6 cho hiéu suét thip (15%) v6i ham lugng protein dat 68%. Phu thudc vao nhiét do
xt ly HTC va xt ly bing amylaza, cic sén pham tach chiét protein c6 muc dd wa nudce
bé mit cao, cac lién két disulfur va sulfhydryl nhiéu, va cac tinh chét tao nhil t6t hon so

v6i san phdm protein thu dugc bing phuong phép trich ly kiém.
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M6t phuong phép tach chiét protein tlr gao méi duge phat trién gan day dua trén
diéu kién cn t6i han ciia nude (subcritical condition). Trich ly bang nudc & trang thai
can t6i han (Subcritical water -SW) s& st dung nuée & nhiét do trong khoang 100 —
374°C (nhiét d0 tGi han ctia nudce) va ap sult cao du dé duy tri nuéc & trang thai long.
Khi nhiét do cia nude tang 1én 250°C, héng s6 dién moi s& giam tir 80 xuéng 27, tuong
ty nhu cua ethanol & nhiét 4 thuong (Herrero, Cifuentes, & Ibanez, 2006); nho vay,
SW ¢6 thé hoa tan céc chit khong phan cuc (ky nude). Twong tu nhu vay, O didu kién
can t6i han, hing s phén ly ctia nuée (Kw) thanh H va OH 16n hon so véi nude & didu
kién thudong nén SW c6 thé xtic tac cac phan Gtng hoa hoc nhu phén giéi, thuy phén (Hata,
Wiboonsirikul, Maeda, Kimura, & Adachi, 2008; Wiboonsirikul et al., 2007); do vy,
nhiéu hop chét sinh hoc nhu carbohydrat (Haghighat Khajavi, Ota, Kimura, & Adachi,
2006) va protein (Sereewatthanawut et al., 2008; Sunphorka, Chavasiri, Oshima, &
Ngamprazartsith, 2012; Watchararuji, Goto, Sasaki, & Shotipruk, 2008) co6 thé bi thuy
phan trong moi truong SW ma khong cAn chét xtc tac. SW da dugc dung dé tach chiét
nhiéu thanh phén chirc ning trong cdm gao nhu protein, axit amin, carbohydrat va hop
chét phenol (Hata et al., 2008; Sereewatthanawut et al., 2008; Watchararuji et al., 2008;
Wiboonsirikul et al., 2007). Viéc xtt Iy cam gao véi nudce cén t6i han cho hi¢u suét thu
hdi protein cao. Trong nghién ctu clia Watchararuji et al. (2008), 84% protein dugc
trich ly tir cdm gao loai béo st dung SW 220°C trong 30 phut. Sunphorka et al. (2012)
d3 du doan co ché tac dong ctia SW trong qud trinh trich ly protein tir cam gao, bao gdbm
3 bude: (i) protein két tu, (ii) protein phén giai thanh polypeptit va (iii) giai phong cac
axit amin. Cac chét chiét hoa tan thu tir cdm gao bing phwong phap SW ¢6 dic tinh
chéng oxy hoa va kha nang bit cip céc gbe tu do tbt (Hata et al., 2008;
Sereewatthanawut et al., 2008; Watchararuji et al., 2008, Wiboonsirikul et al., 2007;
Wiboonsirikul, Kimura, Kanaya, Tsuno, & Adachi, 2008). Mac du phuong phap SW la
phuong phép hiéu qua cho vigc tach chiét protein tr gao, nhung kho ap dung cho cong
nghiép va cAn thém cac nghién cttu danh gia chét luong cua protein thu nhan dugc bang
phuong phap nay.

Tuy nhién, dén nay van chua c6 nhing quy trinh sin xuét protein tir gao hiéu qua,
chi phi san xudt thip, thu dugc san pham chét luong cao, dic biét 12 san phim c6 kha

ning st dung lam thuc pham.
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Ban chit k§ thuit ciia giai phap hiru ich

Giai phap hitu ich dé xuét quy trinh san xuét ché phdm gidu protein tir gao theo
phuong phép khong gia nhiét thong qua viéc giam thidu cac hop chit cao phan t phi
protein trong nguyeén liéu (chu yéu 14 tinh bot) bang cong nghé xuc tac sinh hoc khong
gia nhiét & nong do chit kho cao c6 st dung enzym va ndm men. Cong nghé xtc tac
sinh hoc dugc thuc hién trong cing mot thiét bi, & cing mot nhiét do thuong (28°C-
30°C) va cung pH dé san xut ché pham gidu protein tir nguyén liéu gao voi sy hd tro
ctia hdn hop enzym alpha-amylaza, glucoamylaza thé hé m&i c6 trong ché phim enzym
Stargen 002 cung v6i nidm men khd. Hé amylaza thé hé méi nay c6 kha ndng phan hiy
tinh bot sbng (chwa hd héa) thanh duong 1én men dugce & nhigt do thuong. Cac hé enzym
phu tr¢ (cellulaza, proteaza) s€ phan huy cAu tric mang t& bao thuc vat, mot phén
xenluloza va qua d6 giai phong tinh bot cho amylaza thiy phén ddng thoi tach roi cac
lién két protein-tinh bot trong nguyén liéu ban dau. Ndm men sé& st dung cac dudng tao
thanh tr ph&n tng enzym dé chuyén hoa thanh céc san ph4m ddng hanh (co-product) c6
gid tri (chu yéu 14 etanol) dong thoi 1am giam uc ché 1én enzym gitip can bang chuyén
dich theo chidu thuén. Két qua ctia hé xuc tdc sinh hoc ndy s& gitp chuyén cac hop phan
cao phan tir phi protein sang dang hoa tan tir 46 c6 thé d& dang thu nhan san pham giau
protein gao thong qua céc bién phap tach co hoc thong thuong nhu ling, loc hay ly tAm.
Quy trinh san xuft nay gitp lam giam dugc dang ké ning luong tidu tén vi tién hanh &
nhiét do thuong, tiét kiém dang k& chi phi dau tu thiét bi vi tién hanh trong cing mot
thiét bi déng thoi han ché dén mutc thép nhét céc tac dong tiéu cuc 1én protein (nhiét do
cao, hoa chét...) do d6 gilt dugc nguyén ven tinh chét chitc ning cta protein gao. Hon
nita, dé dam bao tiéu chudn st dung lam nguyén liéu trong san xuét thue phém, hoac
céc san phim yéu cAu cao, ¢6 cac didu kién nghiém ngit vé cac thong sb san pham, quy
trinh theo giai phép hitu ich st dung axit duoc cho phép dung trong thuc pham va khong

st dung ure nhu nhitng quy trinh san xudt protein tir gao da biét.

Quy trinh san xuét ché pham giau protein tir gao theo phuong phap khong gia nhiét

theo giai phép hitu ich bao gbm cic buéc:
(1) Chuén bi nguyén li€u;
(i1) Lén men; va

(iii) Thu ché pham.
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MO ta chi tiét giai phap hiru ich

Quy trinh san xuét ché phdm giau protein tir gao theo phuong phéap khong gia nhiét
theo giai phap hitu ich dugc mo t mot cach chi tiét dudi day. Quy trinh theo giai phap
hitu ich tng dung cong nghé xuc tdc sinh hoc sir dung ché phdm enzym & nhiét do
thuong dé san xudt ché phim giau protein tir gao, trong d6 cc cong doan duoc thuc
hién ddng thoi trong mot thiét bi, & cing mdt nhiét do va cung pH. Quy trinh sdn xudit
theo giai phap hitu ich c6 st dung céc hoat tinh enzym chui yéu bao gém alpha-amylaza

va glucoamylaza.

(i) Chuén bi nguyén liéu:

Ché phdm enzym Stargen 002 c6 chira hdn hop alpha-amylaza c6 ngudn gde tir
Aspergillus kawachi va dugc biéu hién trong Trichoderma reesei va glucoamylaza tir
Trichoderma reesei. Hon hop enzym alpha-amylaza va glucoamylaza clia ché phdm nay
hoat dong twong hd va chuyén hoa tinh bdt thanh cac duong don glucoza d& ndm men
¢6 thé str dung va tao ra con ciing mot s6 san phdm phu khéc. Ché pham enzym nay c6
nhiét do hoat dong t6i wu nim trong khoang tr 20 dén 40°C nén tiét kiém duoc ning
lurong, do pH ti thich tir 4,0 dén 4,5 nén han ché duoc vi sinh vét nhiém tap trong qua
trinh san xuét. Hoat do ctia ché pham Stargen 002 theo cong b cuia nha san xuét dat t6i

thidu 570 GAU/g (GAU = Glucoamylase Unit).

Ché pham Stargen002 13 enzym thuong pham do hang Dupont (trudc déy la

Genencor - A Danisco division) san xuat va thwong mai hoa.

Ché phdm ndm men khd thuong phim Thermosacc chtra ndm men Saccharomyces
cerevisiae v6i ham luong 2 - 3.10'° t€ bao/g ché pham va co ti 1& sdng dat trén 95%. Ché
pham Thermosacc do Lallemand san xuét va thuong mai hoa. Vai trd cla ndm men trong
quy trinh s& gitp chuyén luong dudng tao ra tir phan Gng enzym thanh céc san phim
ddng hanh hoa tan (etanol) tir d6 tranh viée tre ché hoat dong ctia enzym dbng thoi viéc
tao ra san pham ddng hanh c6 gia trj gia tdng s& gitp giam gia thanh san pham chinh 14
ché phim giau protein. Thuc hién hoat héa nAm men kho trude khi bd sung vao dich 1én

men. Qu4 trinh hoat héa dugc thyc hién bang cach phoi tron nam men khd v6i nude am
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theo 3 16 ném men kho:nudc = 1:10 (khéi lwong:thé tich); nhiét o hon hop dat 37-38°C;
khudy nhe nhang trong 1 -2 phut @8 thu duge hdn hop dong nhat sau d6 dé yén 15-20
phut thu nim men hoat hoa. Gao (Oryza sativa L.) 1a gao 1at hodc gao tring, wu tién
cac gidng gidu protein, dap Ung tiéu chudn theo TCVN 8371:2010 hodc TCVN
11888:2017 dugc phan loai, lam sach, nghién min bang thiét bi nghién bua véi kich

thudce 18 sang 1 mm, thu dugc bot gao.
(i) Lén men:

Hoa bot gao va nudce san xuAt trong thiét bi phan (mg sinh hoc (bioreactor) c6 kha
nang dn nhiét va canh khuéy & nhiét dd thuong (khoang 30°C) theo véi n?)ng do bot gao
14 27-33% khéi luong, tbe d6 khudy tir 30-40 vong/phit.

Diéu chinh d6 pH cta dung dich bdt gao bang axit lactic hodc axit xitric st dung
dugc trong thye pham t6i do pH=4,2-4,7. Day 1a d6 pH thich hgp cho cic enzym va nim
men phat trién ddng thoi c6 tac dung tc ché nhét dinh véi vi sinh vt ¢6 hai.

B& sung cac ché phim enzym va nim men hoat héa, trong d6 Stargen 002 v&i lidu
lwong nam trong khoang 1,0 - 2,0 L/ tin gao, nim men hoat héa véi lugng trong khodng
0,4 dén 1,0 kg/m? dich (tinh theo khdi luong ché phdm ndm men kho trude khi hoat héa).

Thuyc hién 1én men & nhiét d 28 - 32°C trong thoi gian 96 - 144 gi, trong d6 trong
6 - 10 gid dau sau khi bd sung ché phim enzym, nAm men hoat hoa c6 tién hanh khudy
30 - 40 vong/phut.

Céc diéu kién thuc hién 1én men déu 1a két qua ctia qua trinh nghién ctru lau dai,
1a cac diéu kién tdi wu dé thuc hién bude 1én men nay.

(iii) Thu ché pham:

Sau khi két thuc qua trinh 1én men, dung dich [én men thu dugc dugc dé 1§1ng va
ly tAm (khoang 3000 vong/phut) dé loai bo dich, thu phan chét rén gidu protein.

Chét rén giau protein thu dugc duge sdy & 50°C trong 6-8 giv, thu dugce ché phdm
gidu protein tur gao.

Ché phim giau protein tir gao thu dugc tir quy trinh theo giai phap hitu ich c6 ham

lugng protein ti thiéu dat 40%.
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Vi du thwe hién gidi phap hiru ich

Chudn bi nguyén liéu bao gdbm enzym Stargen 002 mua tir hing Dupont (tru6c ddy
14 Genencor - A Danisco division), ché phim nAm men kho thuong phidm Thermosacc
do Lallemand san xuét va thuong mai héa, gao 14t hay con goi 1a gao 1t (Oryza sativa

L.) dap Gmg tiéu chuén theo TCVN 8371:2010.

Ché phim enzym Stargen 002 c6 chira hdn hop alpha-amylaza cé ngudn gdc tir
Aspergillus kawachi va dugc biéu hién trong Trichoderma reesei va glucoamylaza tir
Trichoderma reesei. Hoat 6 cua ché pham Stargen 002 theo cong bd ctia nha san xuét

dat t6i thiéu 570 GAU/g (GAU = Glucoamylase Unit).

legn

Hoat héa ndm men kho bang cach phdi tron ndm men kho Thermosacc v&i nude
4m theo ty 1& ndm men kho:mnude = 1:10 (khdi lugng:thé tich); nhiét d6 hon hop dat
khoang 38°C; khudy nhe nhang trong 2 phut @8 thu duoc hdn hop dong nhit sau do dé

yén 20 phut thu ndm men hoat héa.

Gao lat (Itrt) dugce phén loai, lam sach, nghién min bé“mg thiét bi nghién bua véi
kich thuéc 16 sang 1 mm, thu duge bdt gao.

Hoa 307 kg bot gao va 733 L nudc san xut trong thiét bi phan tng sinh hoc
(bioreactor) c6 kha ning 4n nhiét va canh khudy & nhiét do thuong (khoang 30°C), toe
d6 khudy tir 40 vong/phut.

Piéu chinh d6 pH ctia dung dich bt gao bang axit xitric st dung dugc trong thurc
phim t&i do pH=4,5.

B6 sung céc ché pham enzym va ndm men hoat hda, trong d6 Stargen 002 véi lidu
lwong nam trong khoang 460,5 mL, nidm men hoat hoéa véi luong trong khoang 0,5kg

(tinh theo khdi lwong ché phim ndm men kho truGe khi hoat héa).

Thuc hién 1én men & nhiét d6 32°C trong thoi gian 100 gio, trong d6 trong 6 gio
diu sau khi bd sung ché phdm enzym, niAm men hoat héa c6 tién hanh khudy 40

vong/phut.

10
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Sau khi két thiic qua trinh 1én men, dung dich 1én men thu duge duge dé ling va

ly tAim & 3000 vong/phut, ly tdm lién tuc d8 1oai bo dich, thu phan chit rin gidu protein.

Chét rén gidu protein thu dugc duoc sdy & 50°C trong 8 gio, nghién nhé thu dugc

ché phim giau protein tir gao.

Ché phdm thu duoc dang bot, mau vang nhe. Ham luong protein tbng ctia ché

phdm duoc x4c dinh bang phuong phép Kjeldahl.

Ché phim giau protein tir gao thu dugc tr quy trinh theo giai phap hiru ich ¢6 ham
luong protein dat 46,6% .

Hiéu qua dat dwgc ctia gidi phap hiru ich

Thong qua viéc thuc hién hi¢u qua dbng thoi cac cong doan & nhiét d§ thuong,
khong/it st dung dung moi va hoa chét, giai phap hitu ich mang lai nhitng hiéu qua thiét
thuc nhu sau :

- Tiét kiém chi phi ning lwong do ca quy trinh tién hanh & nhiét do thuong 28-
32°C.

- Tiét kiém chi phi dau tu thiét bi: cac cong doan déu duogc tién hanh trong mot
thiét bi khong can gia nhiét.

- Tiét kiém chi phi nhén cong va dién tich nha xudng.

- Khong c6 tac dong tiéu cuc 1én protein vi qué trinh xtic tac sinh hoc lam giau
ham luong protein tién hanh & nhiét d6 thuong, khong ding dung méi héa chét nén
khong gy bién tinh protein.

- Tiét kiém chi phi xir Iy maéi truong, nude thai va 1a céng nghé than thi¢n véi moi
truong.

- C6 hiéu qua kinh té cao do thu hdi san phdm ddng hanh (co-product) ciia qua
trinh loai b6 cac hop chét phi protein.

- Ché phim giau protein tir gao thu dugc tir quy trinh theo giai phap hitu ich c6 thé

stt dung trong thue pham.

11
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Yéu cau bao ho

1. Quy trinh san xuit ché phdm giau protein tir gao (Oryza sativa L.) theo phuong phép

khong gia nhiét bao gébm cac budc:
(i) chuén bi nguyén liéu:

chudn bi cac nguyén liéu gdm ché phdm enzym Stargen 002 (san xuét va thuong
mai hoa bai Dupont, trude ddy 1a Genencor - A Danisco division), la ché phdm enzym
¢6 chtra hdn hop alpha-amylaza c6 ngudn gbc tir Aspergillus kawachi va duge biéu hién
trong Trichoderma reesei va glucoamylaza tir Trichoderma reesei, c6 nhiét do hoat dong
t6i wu nim trong khoang tir 20 dén 40°C, d6 pH tbi thich tir 4,0 dén 4,5, va hoat d¢ cia
ché pham dat tdi thiéu 570 GAU/g (GAU = Glucoamylase Unit); ché phim ndm men

7
A

kho thuong pbém Thermosace (san xuét va thirong mai hoa béi Lallemand) chira nim
men Saccharomyces cerevisiae v&i ham lugng 2 - 3.10' t€ bao/g ché pham va co ti 1¢
song dat trén 95%; va gao (Oryza sativa L.) 1a gao 1t hodc gao trang, vu ti€n cac giong

gidu protein, dap tmg tiéu chuan theo TCVN 8371:2010 hoac TCVN 11888:2017;

hoat héa ché phdm ndm men kho thuong phidm Thermosacc trudc khi bd sung vao
dich 1én men béng cach phdi tron ndm men kho véi nuée 4m theo ty 18 nAm men
khomnude = 1:10 (khdi luong:thé tich), nhiét do hdn hop dat 37-38°C, khudy nhe nhang
trong 1-2 phut dé thu duge hdn hop dbng nhét, sau d6 dé yén 15-20 phut thu ndm men

hoat hoa;

gao dugc phan loai, lam sach, nghién min béng thiét bi nghién blia véi kich thudce

16 sang 1 mm, thu duoc bot gao;
(i1) lén men:

hoa bot gao va nudce san xuét trong thiét bi phan tmg sinh hoc (bioreactor) c6 kha
ning én nhiét va canh khudy & nhiét d thuong (khoang 30°C) theo véi ndng do bot gao
13 27-33% khéi luong, téc d6 khudy tir 30-40 vong/phut;

didu chinh d6 pH cta dung dich bot gao bang axit lactic hodc axit xitric st dung

dugc trong thuc phém téi 46 pH=4,2-4,7;

bd sung cac ché phdm enzym va ndm men hoat héa, trong d6 Stargen 002 véi lidu
lwong nam trong khoang 1,0 - 2,0 L/ tn gao, ndm men hoat héa v6i lugng trong khoang
0,4 dn 1,0 kg/m? dich (tinh theo khéi lugng ché pham ndm men khd trudce khi hoat hoa);

12
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thuc hién 1én men & nhiét @ 28 - 32°C trong thoi gian 96 - 144 gid, trong d6 trong
6 - 10 gid' dAu sau khi bd sung ché phim enzym, nim men hoat hoa c6 tién hanh khuiy

30 - 40 vong/phut;
(iii) thu ché phim:

sau khi két thiic qua trinh 1én men, dung dich 1én men thu dugc dugc dé ling va ly

tAm khoang 3000 vong/phut dé loai bd dich, thu phén chét ran giau protein;

chét ran giau protein thu dugc duge sdy ¢ 50°C trong 6-8 gio, thu dugc ché phdm

giau protein tr gao.

2. Quy trinh theo diém 1, trong do6 trong budce (i) chudn bi nguyén li€u, gao la gao lut.
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