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TOM TAT

Nghién ctru nay dwoc thwe hién nham cai thién chat lwong dinh dwéng cla ba s&n béng dwdng hoéa va l1én men
déng thoi. Ba sén twoi sau khi hda vao nwéc voi ty 1& 30% dwoc dwong hoa bang ché phdm da enzyme thé (a-
amylase, glucoamylase, cellulase) & cac néng dd khac nhau (0, 2, 4, 6, 8 va 10%). Két qua phan tich cho thay sau
24 gid ba san twoi dwoc dwong hoa béng ché phdm da enzyme thd & ndng dd 8% va 10% co lweng dwong khiv cao
nhét trong khi ham lwong tinh bét va xo thé thap nhat. Qua trinh dwdng héa va 1én men 1dng ba san xay ra déng thoi
trong cac binh 1én men dung tich 3 lit c6 bd sung 8% enzyme, 1% (NH,)>SO4 va S. cerevisiae, Lactobacillus sp. va
Baciilus sp. (107 cfu/ml méi chiing) & nhiét d6 phong. Sau 48 gi®» I&n men, phan tich thanh phan dinh duéng cho thay
protein thé tang 7,3 I&n, protein thuc ting 5,5 1an so véi ba sén twoi khong 1én men, ddng théi HCN gidm con 20,54
mg/kg VCK, lwgng axit hiru co tdng 5,9 1an, pH 3,7, mui thom, chua diu, khéng cé déc tb aflatoxin.

Tw khoa: Budng hda, enzyme, lam giau protein, [&én men.

Protein Enrichment of Cassava Residues
by Simultaneous Saccharification and Fermentation

ABSTRACT

The aim of study was to improve the nutritional quality of cassava residues by simultaneous saccharification and
fermentation. Cassava residues were mixed with water at the rate of 30% and saccharification was carried out with
crude enzymes (a-amylase, glucoamylase, cellulase) at different concentrations (0, 2, 4, 6, 8, 10%). After 24 hours,
at 8 and 10% crude enzymes, the reducing sugar was highest while the starch and crude fiber content were
lowest. Simultaneous saccharification and liquid fermentation of cassava residues were conducted in 3L fermenters
supplemented with 8% enzyme, 1% (NH4).SO. and S. cerevisiae, Lactobacillus sp., and Bacillus sp. (107cfu/ml of
each) at room temperature. After 48 hours fermentation the crude protein increased by 7.3 times and real protein
increased by 5.5 times compared with unfermented cassava residues, while HCN decreased to 20.54 mg/kg, organic
acid increased by 5.9 times, pH value was 3.7. The fermented product had good flavor, slight acidity and no aflatoxin.

Keywords: Cassava residues, saccharification, enzyme, protein enrichment, fermentation.

bot chiém 25% cua cdy sian thudng bi loai bd
nhu ngudn phé thai sau thu hoach va ché bién.

1. DAT VAN DE.

Sén (Manihot esculenta Crantz) 1a loai cay
14y ct dugc trong cht yéu 6 cac nudc nhiét d6i
va can nhiét déi (Wanapat, 2003). Tai Viét
Nam, trong khoang 10 nam trd lai day, cdy sin
da tif mot cay luong thuc phu tr thanh ciy cong
nghiép quan trong, do d6 dién tich, ning suat va
san lugng tang nhanh. V4 sén, 14 va ba thai tinh

Lugng ba sin dugdc thai ra hang nam ti cac co
s san xudt tinh bt tuong déi 16n. Theo tinh
toan, 1 tdn sin tudi c6 thé ché& bign t8i da duge
0,275 tan tinh bot, tong lugng ba thai sidn phat
sinh 1a 1,75 t4n, gay phat thai 0,17 tan dat,
bun, cat; 0,18 tdn vo, ré; 1,40 tdn ba sin (Téng
cuc thong ké Viét Nam, 2016). Phan 16n lugng
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ba sin nay dugdc thai ra ngoai méi trudng giy
lang phi va 6 nhiém nghiém trong. Ciéing nhu
nhiéu phu phidm néng nghiép khac, ba sin
thuong c6 moét s6 han ché€ nhu ham
lugng protein thap, ham lugng carbohydrate
khong phai tinh bot
(cellulose, hemicellulose, pectin va lignin) khong
tidu hoa duge va cac chat khang dinh dudng nhu
cyanua, tannin va phytate tuong dé6i cao (Aro,
2008). Khi st dung lam thiic 4n chén nudi, kha
nang tiéu héa thédp, lugng thiic &n &n vao it va
giam kha ning san xuit cua doéng vat 12 mot
thuc t&, do d6 chi mét luong rat it ba sin dudc
st dung 1am thiic &n chin nudi.

nhu polysaccharide

Lén men 1 mot phuong phap vita khi duge
cac chat khang dinh dudng, via c6 kha néng cai
thién chat lugng protein nén da dudec mot sé
nudc st dung dé ting cudng gia tri st dung cta
sén va phu phidm sin cho ca con ngudi va gia
sic (Ubalua, 2007; Aro, 2008). D61 véi ba sén,
ham lugng xo va tinh bét cao, cac vi sinh vat
khong thé st dung truc ti€p dé sinh trudng va
phét trién, chi mot s8 it vi sinh vat nhu ndm soi
(Aspergillus, Penicillium), nim men
Saccharomyces va vi khufn Baccilus c6 kha
ning sinh ra modt s6 enzyme ngoai bao nhu
amylase, cellulase dé thuy phan tinh bot va xo
thanh duong don, song hoat tinh cta ching
tuong dé1 thap (Pandey et al., 2000; Cherry and
Fidantsef, 2003; Singh et al, 2011). Dé tai tién
hanh dudng héa va 1én men dong thoi ba sén
bing viéc bd sung ché phdm da enzyme (o-
amylase, gluco-amylase, cellulase), n4m men va
vi khuén probiotic (Lactobacillus, Bacillus) dé
duong hoéa tinh bot, x6 thanh cac duong don tao
cd chét thich hop cho su sinh trudng, phat trién
cla cac vi sinh vat nhim tao ra san phidm lén
men giau protein, nhiéu vi khuén c6 1gi c¢6 thé
st dung lam thiic &n chat lugng cao cho cac
dong vat da day don.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién cttu

Ba sin tudi tit cdc co sd ché bién tinh bot
thudc xa Cat Qué, huyén Hoai Dtic, Ha Nai dudc
thu gom vao céc tdi nilon va bao quan trong ta
lanh (4°C) cho dén khi st dung trong mét tuan.
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Ché phdm da enzyme thé chiia o-amylase,
gluco-amylase va cellulase thu duge tu qua
trinh 1én men x8p ching ndm méc Aspergillus
niger dong dot bién GA15 san xuit tai Phong
Cac chat chtc nang sinh hoc, Vién Cong nghé
sinh hoc, Vién Han 1am khoa hoc Viét Nam.

Nam men Saccharomyces cerevisiae, vi
khudn Lactobacillus sp. va Bacillus sp. dudc
tuyén chon tit b giong ciia Phong Cac chét chiic
nang sinh hoc, Vién Céng nghé sinh hoc, Vién
Han 1am Khoa hoc Viét Nam.

Nam men Saccharomyces cerevisiae dudc
giti § cac dia petri chtta méi truong Yeast
Peptone Dextrose (YPD) gbém cao ndm men (5
g/L), peptone (10 g/L), glucose (20 g/L) va agar
(20 g/L) & pH 5,5 va giti 6 nhiét do 4°C, cay
chuyén hang thang. Nhan giéng cip 1, cip 2
trong méi truong YPD 1éng, ¢ pH 5,5, nudi léc
150 vong/phit & 30°C trong 48 gic. Mat do sau
1én men dat 10°- 10" cfu/ml.

Vi khudn Lactobacillus sp. va Bacillus sp.
st dung trong dé tai dugc déng géi duéi dang
bot, mat d6 vi khudn dat 107 cfu/g méi loai.

2.2. Phuong phap nghién citu

2.2.1. Puong héa ba sin bing enzyme

Pé lua chon nong do enzyme thich hop
trong viéc dudng héa, ba sdn sau khi hoa vao
nude véi ty 1& 30% (w/v) duge b sung ché pham
da enzyme 6 cac ndong d6 khac nhau (0, 2, 4, 6, 8,
10%) (tinh theo khéi lugng co chat). U hén hop
trong binh kin § nhiét do phong, sau 24 gid tién
hanh 148y mau xac dinh ham lugng tinh bot, xo
thd va ham lugng duong khi. Thi nghiém dugc
tién hanh lap lai 3 1an.

Thoi gian dudng héa ba sén thich hop dudce
xac dinh thong qua viéc tién hanh 4 dung dich
ba sin véi enzyme 6 nong do thich hop & diéu
kién nhu mé ta 6 trén trong 60 gi. Ci sau 12
gi6 1, miu duge 18y dé xac dinh lugng dudng
khti. Thi nghiém dugc tién hanh 1ap lai 3 1an.

2.2.2. Puong héa va lén men ba sian déng
thoi tao san pham giau protein

Ba sén tuoci hoa vao nudc véi ty 1& 30% (w/v),
b6 sung ché phdm enzyme tho 6 ham lugng thich
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khuén
Lactobacillus sp. va Bacillus sp. dudc bd sung vao
hén hop véi ham lugng 107cfu/ml méi loai. B6
sung ngudn ni to v6i ham lugng thich hop.

hgp. Ndm men S. cerevisiae, Vi

DPé xac dinh luong ni to bd sung thich hgp:
tién hanh thd bé sung (NH,),SO, vao hén hop
lén men & cac néng d6 0; 0,5; 1; 1,5% (w/w). Mbi
cong thtc lap lai 3 lan. Tién hanh 1én men 6
nhiét d6 phong. Sau 48 gi¢ xac dinh ham ludgng
protein tho, protein thuc. Lugng protein ting
(protein gain - PG, % VCK) dugc xac dinh bing
cong thic: PG=P; - P,

Trong dé: P,: Ham lugng protein & thoi diém
bit dau (0 gid) (% VCK); Pz Ham lugng protein
sau khi 1én men (48 gio) (% VCK).

Xac dinh thoi gian té1 uwu cho dudng hoéa va
lén men ba sin déng thoi théng qua viéc thi 1én
men 10ng ba sén c6 bs sung vi sinh vat (nhu m6
ta & trén) cling enzyme va ni td 6 néng do thich
hop. Lén men trong 96 gid § nhiét 6 phong, sau
mdbi 24 gio 14y mAu phan tich ham lugng protein
thuc. Thi nghiém dudc tién hanh lip lai 3 1an.

2.2.3. Lén men ba san & diéu kién t6i uu

Ba sén dudgc 1én men 10ng c¢6 b6 sung vi sinh
vat, enzyme va (NH,),SO, v6i ham lugng thich
hop 6 nhiét d6 phong. Sau khoang thoi gian toi
uu lay mau xac dinh thanh phan dinh dudng
(protein tho, protein thuc, tinh bét, xd tho, lipit
tho, khoang tong s6, axit hiiu cd tdng s6, HCN)
va danh gia chit lugng cAm quan cta san pham
va so sanh véi ba sin trudc khi 1én men.

2.3. Phuong phap phan tich

- Lay mau phan tich theo TCVN 4325:2007

- Xac dinh ham luong vat chat kho theo
TCVN 4326:2007.

- DPinh luong khoang téng s6 (tro thd) theo
TCVN 4327:2007.

- Pinh luong xo thé bing phuong phap c6
chon loc trung gian theo TCVN 4329: 2007.

- Xac dinh ham lugng lipit thé theo TCVN
4321:2007.

- Dinh lugng protein thd duge tinh toan
trén cd s6 xac dinh ham lugng ni to tong s6 bang
phuong phap Kjeldahl theo TCVN 4328:2007.

Nguyé&n Thi Nguyét, Vi Van Hanh

- Phuong phap xac dinh ham lugng protein
thuc: Nghién nhé mau, hda véi nuéc cat trong
binh tam giac, dun cach thiy trong 30 phit; dé
nguoi, két tha protein bing axit tricloaxetic;
tach két tua, ria sach va dinh lugng ni to theo
phuong phap cua Kjeldahl.

- Xéc dinh ham lugng tinh bot: Tinh bot
dugc thuy phin thanh dudng trong dung dich
HCI 10% & diéu kién dun sbi trong binh cach
thuy trong 90 phiit. Dung dich thuy phan dugc
lam ngudi va trung hoa bang NaOH véi chi thi
methyl da cam. Ham lugng dudng sau khi thiy
phan dugde xac dinh bang phucng phap DNS
theo mé ta ctia Miller (1959).

- Duong khi dugc xac dinh theo phuong
phap DNS dugc dé xuit bsi Miller (1959).

- pH dudc do bang may do pH dé ban cua
hang Mettler Toledo, Trung Qudc.

- HCN va aflatoxin dugc gti phén tich tai
vién Vé sinh va an toan thuc phdm Quéc gia.

2.4. X 1y s6 lidu

S6 liéu duge xt Iy bang phan mém Excel va
SAS 9.0, phén tich phuong sai (ANOVA) véi
phép thiit DUCAN 6 mtc y nghia P < 0,05

3. KET QUA VA THAO LUAN
3.1. Puong héa ba sin biang enzyme

Qué trinh dudng héa 1a qua trinh chuyén
héa hoan toan dextrin thanh dudng khu. Ché
phidm da enzyme st dung trong nghién ctiu gbm
3 loai enzyme la cellulase phan huy cellulose
thanh glucose va dextrin, a-amylase thily phan
tinh bot thanh dextrin 6 trang thai hoa tan, sau
dé glucoamylase sé& chuyén hoéa hoan toan cac
dextrin thanh dudng kht. Mic dd duong héa ba
sén phu thudc vao nhiéu yéu t6 khac nhau nhu:
nbéng do enzyme, thoi gian U va nong do co chat.
Pé xac dinh néng d6 enzyme thich hop cho
duong hoéa ba sin, cac néng d6 khac nhau cua
enzyme (tit 0 dén 10%) dugc thém vao ba sin va
1 6 nhiét d6 phong trong 24 gid.

Trong diéu kién thi nghiém co chat khong
ddi, khi tang ndng do enzyme thi téc d6 phan
ting sé ting, khi néng dd enzyme va nong do co
chat 6 mtic bdo hoa, néu ting néng d6 enzyme
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Hinh 1. Ham lugng dudng khi, tinh bét va xo ctia ba sin & cac nong dd enzyme khac nhau

thi téc do phan tng khong thay d6i. Két qua
hinh 1 cho th4y khi tiang nong do enzyme tit 0
dén 8% thi ham lugng dudng khu ting c6 ¥
nghia (P < 0,001), tdng tudng tng tu 1,29 (g/1)
dén 15,05 (g/1). Tuy nhién, khi nong d6 enzyme
ting 1én t61 10% thi ham lugng ducng khi
khong c6 su khac biét so véi 6 nong do enzyme
8%. Khi ham lugng dudng khi ting thi ham
lugng tinh bot va xo (cd chit cho su xtc tac caa
enzyme) gidam. Ham lugng tinh b6t con lai trong
ba sin cao nhit trong cdc mau khong cb su bd
sung enzyme véi 61,31% (VCK) va gidm dan khi
tang luong enzyme bd sung, giam thip nhat 1a
khi b sung tuong tng 8 va 10% enzyme vao ba
sén, mtc do giam so véi khong b sung tuong
ing 59,11% va 60%. Ham lugng xo thod ciing
giam rd rét & cidc muc b8 sung enzyme khac
nhau (P < 0,001), giam th&p nhat khi b8 sung 8
va 10% enzyme, tuong tng véi 14,79 va 14,69%
(VCK), tuy nhién mtic d6 giam cao nhat chi
khoang 24% so véi khéng bé sung enzyme. Nhu
vay, c6 thé néi enzyme bi bao hoa & nong d6 8%
hay néi cach khac day 1a néng d6 t6i uu cho hoat
dong duong hoéa ba sin ctia enzyme.

3.2. Thoi gian t6i wu cho dudng héa ba san
bing enzyme

Téi vu thoi gian dudng héa ba sén duge tién
hanh véi viéc st dung nong d6 enzyme t6i uu
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(8%) (Hinh 2). Téc d6 phan ting cua enzyme
ting theo thoi gian phan ting do enzyme c6 thoi
gian tiép xdc va gin véi co chat. Thoi gian két
thic phan ting dugc xac dinh khi téc do6 phan
{ng xay ra cham hoic ding lai hay néng do san
phém tang it hodc khong tang niia.

Khi tang thoi gian thuy phan ti 0 dén 24
gi0, két qua cho thay ham lugng dudng kht ting
lén dang ké do enzyme d& dang tiép xuc véi co
chat, ham luong duong khii cao nhit dat dugdc &
24 gid 1a 14,4 g/l. Néu tiép tuc ting thoi gian
thiy phan ti 24 dén 60 gid thi ham lugng dudng
khti tao thanh khéng nhiing khong tang 1én ma
con giam di, ham lugng duong khii & 36, 48 va
60 gid tuong ung lan lugt 1a 13,71; 11,33 va
11,11 (g/1), su giam sut nay c6 thé do su st dung
dudng cta céac vi sinh vat c6 mit trong ba sin.
Nhu vay c6 thé chon 24 gid 1a thoi gian téi wu
cho dudng hoéa ba sin.

3.3. Puong hoéa va l1én men dong thoi ba san
bang enzyme va vi sinh vat

3.3.1. Xac dinh miic bé sung bé sung ni to
thich hop dén lam giau protein tir ba sin

Ni to 14 nguédn thic an khong thé thiéu duge
cta vi sinh vat, nguén ni to d& hap thu nhat dsi
v6i vi sinh vat 1a NH,va NH,” Chung sé& su
dung ni to cho sy sinh trudéng ctia minh, ti d6
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Hinh 2. Ham lugng duong khit theo thi gian dudng héa ba sin bing enzyme

Bang 1. Ham lugng protein ctia ba san truéc va sau 1én men
khi bé sung (NH,),SO, & cac néng d6 khac nhau

N6ng dé (NH4)2504 (n = 3)

Ham Iwong protein (%VCK)

0% 0,5% 1% 1,5%
Protein thé sau Ién men 5,82 +0,11° 11,79 £ 0,15° 15,81+0,11° 20,83 +0,10°
Protein thyc trwéc 1€6n men 1,37 £ 0,87 1,41 £ 0,96 1,47 £ 0,09 1,36 £ 0,5
Protein thyc sau Ién men 3,71 £0,08° 6,21+0,11° 6,73 £0,03° 6,61 +0,01°
Protein thwc/Protein thd sau 1én men (%) 63,9 + 2,09° 52,62 + 0,32 42,55+ 0,28° 31,2+0,09°
Téang protein thuc (PG) 2,34 +0,13° 4,79 +0,07° 5,25+0,13° 5,27 +0,06%

Chii thich: Trong ciing mét hang ngang, nhiing gia tri trung binh khéng mang cing chit c4i thi sai s6 cé y nghia thong ké (P <

0,05)

lam tang ham luogng protein trong sdn pham lén
men (Noomhorm et al., 1992).

B4 sdn dudc 1én men 16ng véi su bd sung ni
to bdi (NH,),SO, 6 cac ndng d6 khac nhau. Sau
48 gid 1én men, ham lugng protein thd, protein
thuc va su ting protein thuc trude va sau lén
men c6 su khac nhau dang ké gitia cic quan sat
(P <0,0001) (Bang 1).

(NH,),S0, dugc bé sung vao dich 1én men
déng vai trd 1a ngudn ni to cho su sinh trudng
cua céc vi sinh vat c6 mit trong dung dich 1én
men. K&t qua cho théy viéc b6 sung 1% va 1,5%
cua (NH,),SO, 1a t6t nh4t dé lam gidu protein
ctia ba sin trong 1én men 16ng véi ndm men S.
cerevisiae, Lacobacillus sp. va Bacillus sp..
Lugng protein thuc sau 1én men tang 5,25 1an &
ca hai mitc b6 sung (NH,),SO,. Khi b sung

1,5% (NH,),SO, ham lugng protein thé cao nhAt,
v6i 20,83% (VCK), song ham lugng protein thuc
chi dat 6,61% (VCK), tuong duong véi mtc bd
sung 1% (NH,),S0,. Nhu vay, c6 thé chon mtc
b6 sung 1% (NH,),SO, 1a mtc b6 sung thich hgp
trong lén men lam gidu protein cta ba sin.
Nhiéu nghién ctu ciing da chi ra vai trd cua
ni to trong qua trinh 1én men lam gidu protein.
Haddadin et al. (1999) cho biét, khi 1én men
SSB ba 6 liu, miic protein ting khi co chat duge
b6 sung 0,5% (NH,),SO,. Oboh & Akindahunsi
(2003) cling quan sat thay khi 1én men SSB cac
thanh phan clia sin véi S.cerevisiae trong moi
trudng c6 bé sung ure, MgSO, va axit citric thi
luong protein cudi cung trong san phim tang
gdp d6i 6 gari va bot sin. Yang (1988) chi ra
riang S.cerevisiae lam tiang luong protein ctia ba
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khoai lang ti 6,01% dé&n 14,04% sau 72 gid lén
men khi bé sung (NH,),SO,/ure (1:1 w/w).

3.3.2. Téi uu thoi gian duong héa va lén
men ba san

B4 sin dugc 1én men 16ng ¢ diéu kién téi uu
v6i su b sung 1% (NH4),S0, trong 96 gid, sau
mbi 24 gio tién hanh 18y mau phan tich ham
lugng protein thuc. K&t qua dudc chi ra é hinh 3.

Lugng protein téng tuyén tinh trong sudt
48 gio dau, sau 48 gid 1én men, lugng protein
thuc tang tu 1,37 dén 6,7 % (VCK), sau dé6 giam
din do qua trinh phan huy protein xay ra sau
d6. Luong protein cao 6 48 gio chi ra kha nang
sinh trudng cua cac vi sinh vat trén co chat nay.
Trong 24 gio dau cua qua trinh 1én men, lugng
duong kht gidi phéng ra nhiéu, ching dugc st
dung nhanh chéng nhu co chat thich hgp cho su
nhan 1én béi ndm men va vi khudn. Pic tinh
thdy S.
Lacobacillus va Bacillus ¢6 kha ning chuyén

nay cua ching cho cerevisiae,

héa mot cach c6 hiéu qua duong nhu 1a nguén
;3R 1s N . - ¢

carbon ctia n6 dé lam giiu protein ctia ba san.

3.4. Thanh phan dinh duéng cta ba sin
trudc va sau 1én men & diéu kién t&i vu

Két qua phan tich thanh phan dinh dudng
cta ba sén trude va sau 1én men (Bang 2) cho
thdy ba sin truée khi 1én men c6 thanh phan
dinh dudng rat thap, trong khi d6 ham lugng xo
va HCN con lai tuong d6i cao nén khong thé st
dung truc tiép lam thic &n cho gia stdc. Sau 1én
men & diéu kién t8i uu c6 b6 sung ché pham da
ndm men S.cerevisiae, vi khuin
Lactobacillus sp. va Bacillus sp. thanh phan
dinh dudng cai thién rd rét (P < 0,05) (ngoai tri
ham lugng lipit thé). Ham lugng protein tho
tang 7,3 lan, protein thuc ting 5,5 lan do su

enzyme,

ting trudng va ting sinh cia ndm men va vi
khuén trong viéc tao thanh protein don bao va
mdt phan do protein clia enzyme bd sung vao
mau lén men.

Sau 1én men, tinh bt va xo trong ba sin
déu gidm dang ké, tinh bot giam ti 60,37%
(VCK) xudng con 25,15% (VCK), x0 thod giam tix
21,01 xuéng 15,01% (VCK), su gidm nay la do
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su thiy phan clia enzyme trong ché& phidm da
enzyme dudc b8 sung vao va c6 thé do hoat
dong ctia cic vi sinh vat c6 kha néing tiét ra
mot sd enzyme ngoai bao, ching sé thuy phan
tinh bt va x6 thanh cac duong don lam co chat
cho su sinh trudng va phat trién ctia minh. Su
gia tang lugng khoang tong s6 trong ba sin sau
lén men c6 thé do su c¢6 méit cia cide khoang
chit trong dung dich 1én men nim men
S.cerevisiae. Ham lugng axit hiiu co cua ba
sén sau 1én men ting 5,9 1an do hoat dong cta
cac vi sinh vat ¢6 mét trong dung dich 1én men
da sinh ra axit lactic, acetic va ethanol lam
giam pH cta hdén hgp, déng thdi lam cho san
phdm c6 mui thom, chua. Viéc giam pH sé tc
ché vi sinh vat giy bénh phat trién trong san
phdm 1én men. Hon thé, khi hén hgp c6 pH
th&p nay néu st dung lam thtc an cho gia sic
sé lam giam pH trong da day cua lgn va ngén
can su phét trién cla cac tac nhan giy bénh
nhu Coliforms and Salmonella trong duong
tiéu hoa (Missotten et al., 2015). Trong ba sin,
thudng c6 chtia nong d6 cyanogenic glucosides
cao nén ko phu hgp lam thic an cho gia suc.
Ba sin sau lén men vi sinh, ham lugng cyanide
da giam dang ké, chi con 20,54 mg/kg VCK, do
cac vi sinh vat trong dung dich 1én men cé kha
nidng phan huy tiung phin cyanogenic
glucosides va pha v3 san phadm. Nhu vay, san
phdm 1én men cung céc vi sinh vat ¢6 kha niang
giai ddc cyanide, san phdm dudc coi 1a an toan
trong cac diéu khoan vé ngd doc cyanide theo
quan diém thuc t& 1a cyanide th&p hon miic
nguy hai 30 mg/kgVCK (Tweyongyere &
Katongole, 2002). Nguyén Htiu Vin va cs.
(2008) ciing cho biét ba sin sau 21 ngay u
chua, ham lugng HCN ciing giam rd rét ti 192
- 209 mg/kg xudng con 77 - 81 mg/kg VCK.

Nhiéu phan tich khac trong phong thi
nghiém va cac thi nghiém trén dong vat da cho
théy gia tri dinh dudng ctia ba sin sau lén men
vi sinh. Aro (2008) d& cho rang su lén men vi
sinh vat v6i ba thai tinh bot sén c6 thé cai thién
chat lugng dinh dudng bang viéc ting protein
tho, khoang téng s6 va giam cyanide, CF, NDF
va ADF.
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Protein thuc (%CVK)
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Hinh 3. Ham lugng protein thuc & cac thoi diém 1én men khac nhau
Bang 2. Thanh phan dinh dudng va cam quan ctia ba sin trudc va sau khi 1én men

Thanh phan Trwdce Ién men Sau lén men
Protein tho (%VCK) 2,19+0,23 16,02 £ 0,45
Protein thwc (%VCK) 1,23+0,15 6,79 + 0,31
Tinh bét (%VCK) 60,37 + 3,45 25,15+2,24
Xo thod (%VCK) 21,01+ 1,23 15,01 £ 2,05
Lipit thd (%VCK) 0,52 +0,24 0,61+0,43
Khoang téng sb (%VCK) 2,01+0,32 7,38 £ 0,67
AXHC téng sb (g/kg twoi) 2,02+0,14 11,86 £ 1,01
HCN (mg/kg VCK) 59,7 £ 0,56 20,54 + 0,65
pH 4,5+0,34 3,7+0,56
Aflatoxin -
Cam quan Mau vang nhat, mui hac Mau vang nau, thom, chua

Chii thich: - Céc két qua dugc tinh theo vat chat kho, riéng axit hitu co tdng s6 tinh theo mau tuoi: Ddu “-“ khong phat hién;

Trong ciing mét hang ngang, nhiing gia tri trung binh khéng mang cting chif cai thi sai s6 c6 y nghia thong ké; AXHC: axit

hiu co

4. KET LUAN

Gia tri cia ba sin sau khi dudng héa va
lén men déng thoi bang 1én men 16ng véi ty 1é
30% bang 8% ché& phdm da enzyme, ndm men
S. cerevisiae, vi khudn Lactobacillus sp. va
Bacillus sp. déng thdi bé sung 1% (NH,),SO,
trong thoi gian 48 gié dugc cai thién ro rét.
Cu thé so véi ba sin tuci sau khi duong héa
va lén men protein thé tdng 7,3 lan va
protein thuc ting 5,5 1an, déng thoi HCN
giadm con 20,54 mg/kg, ludng axit hitu co ting
5,9 lan, pH 3,7. Pac biét mau sic bat mat,

mui thom, chua va khéng phat hién doc to
ndm moc. Vi vay, c6 thé tiép tuc nghién ctu
st dung ba sin sau dudng héa va 1én men
lam thtc 4n cho gia suc.

LOI CAM ON

Nhém téac gia xin chan thanh cam on Sé
KHCN Ha No6i da tai trg kinh phi nghién ctiu
trong khudén khé dé tai c4p thanh phé do
phong cac chat chiic néng sinh hoc, Vién Cong
nghé sinh hoc, Vién Han 1am Khoa hoc Viét
Nam chu tri.
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Lam giau protein clia ba san bing dwéng hoa va 1én men ddng thoi
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