Khoa hoc Néng nghiép n——

Nghién ctru ché bién nuéc uong 1én men
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Tom tit:

Muc tiéu ciia nghién ciru nay nhiam dwa ra quy trinh cong nghé ché bién sin phim nuéc uong 1én men lactic. Nghién
ciru wng dung cdng nghé sinh hoc trong quy trinh ché bién dé ting hiéu suit va chét lwong san phim, diam bao 6n
dinh tdi da ham lwong cac chét dinh dudng ciia nguyén li¢u (dic biét 12 hop chit anthocyanin) tao ra san phim cé
chit lwgng tét, dam bio an toan thwe phim, phi hop thi hiéu ngudi tiéu dung. Trén co sé khao sat cac cong doan
chinh trong quy trinh ché bién, bao gom: rng dung enzyme trong khi dich héa, dwong héa va khao sat diéu kién 1én
men thdng qua danh gia cac chi tiéu vat 1y, héa sinh va cim quan ciia sin phim, két qua nghién ciru di xic dinh
dwgc cac thong sd ki thuit cong doan thity phén tinh bgt khoai lang bang enzyme glucoamylase 0,15% ¢ nhiét d§
60°C, thoi gian 1,5 gio' va 1én men bing vi khuin Lactobacillus bulgaricus véi ty 18 tiép gidng 3% (twong img mat d
vi khuén lactic 1a 10° CFU/ml) trong diéu kién nhiét do 41+1°C, thoi gian 1én men la 6 gio. Tir d6, xay dung dugc so

dd quy trinh cong nghé ché bién nwéc udng 1én men lactic tir ci khoai lang tim.

Tir khéa: anthocyanin, khoai lang tim, nwéc udng 1én men, quy trinh ché bién.

Chi s6 phén loai: 4.6

Khoai lang tim giéng Murasakimasari 1 loai nong sdn hién
dang duoc trong nhiéu tai Pong bang song Cuu Long, day la
gidng khoai vuot trdi vé ning suat chit luong va thoi vu thu
hoach cting nhu hiéu qua kinh té mang lai cho ngudi dan dia
phuong. Ngoai gid tri cung cap nang lugng véi nhiéu loai vita-
min A, B, C, E va c4c chat khoang K, Ca, Mg, Fe, Se.. ., gidu
chét xo thuc pham thi khoai lang tim con ¢6 nhimg uu diém
vuot trdi do chira mot ham lugng cao cac hgp chat co hoat tinh
sinh hoc, bao gdm cac hop chét anthocyanin carotenoid, phenol
- 14 céc chat chdng oxy hoa c6 tac dung ngin chin sy phat trién
cua té bao ung thu, chdng l3o hoa [1].

Cong nghé ché bién cac san pham tir cii khoai lang néi
chung va ct khoai lang tim noi riéng chua dugc quan tdm ding
muc. Hién nay, ngoai muc dich an tuoi, cu khoai lang mai chi
dugc ché bién chi yéu dudi dang khoai lang sy, chién... Tuy
nhién quy mé con nho 1¢, ngudi dan chi yéu sdy bing than ci,
chién bang diu m& da qua st dung nén khong dam béo an toan
thuc pham. Didu d6 da dat ra mot vén dé véi cong tac nghién
ctru 14 can dua ra va hoan thién quy trinh ché bién mot sO san
pham tir ¢t khoai lang tim, trong d6 c6 san pham nude udng 1én
men lactic, tao ra cac san pham ¢6 gi4 trj cao phuc vu nhu cau
trong nude va hudng toi xuat khau, da dang hoa cc san phim
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thyc pham tir khoai lang tim, gop phan giai quyét dau ra, tao
cong an viéc lam cho nguoi lao dong, kich thich nganh trong
trot phat trién.

Vat ligu va phuony phap nghién ciiu
Vit ligu, dia diém nghién ciru

Vit liéu nghién ciru: khoai lang tim Nhat Ban (giéng
Murasakimasari) duoc tréng tai huyén Binh Tan, tinh Vinh
Long, thu hoach & d6 gia 4,5 thang (ké tir luc trong). Nguyén
liéu khac: ché pham enzyme Glucoamylase 300L, Hing Novo
Nodisk - Pan Mach; vi khuin Lactobacillus bulgaricus,
Lactobacillus platarum, Lactobacillus acidophillus c6 mat do
10" CFU/ml 1a ché phim thuong mai duoc san xuét boi Cong
ty CHR-Hansen, Dan Mach.

Thiét bi va dia diém nghién ciru: cac thiét bi dung cho
nghién ctu (n6i hap thanh trung, 1én men...) tai B0 mén Bao
quan che bien - Vién Nghién ctru Rau qua.

Phwong phap nghién ciru

Phuwong phap cong nghé: nghién ctru ndy tap trung vao hai
cong doan trong quy trinh ché bién san pham 14 thiry phan va
1én men, cac thi nghiém duoc thyc hién nhu sau:

Nghién ctru xac dinh cc théng sd cong nghé trong qua
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Abstract:

This study aims at developing a technology for
processing lacto-fermented drinks. The study applied
biotechnologies in the processing to enhance production
efficiency and quality, stabilising and optimising the
nutrition of materials (especially anthocyanins) so
that the outputs had good quality, ensured food safety
and also appealed to consumers. The main stages
in the processing, including the experiment with
enzyme hydrolysis of purple sweet potato starch and
fermentation conditions, were tested by measuring
physical, biochemical and sensory indicators of the
products. The study identified appropriate technical
specifications for the hydrolysis of purple sweet potato
starch with glucoamylase enzyme 0.15% at 60°C and
for 1.5 hours. Fermentation conditions: addition of
Lactobacillus bulgaricus 3%, at 41+1°C and for 6 hours.
As the results, a technical flow chart for processing
lacto-fermented drinks from purple sweet potatoes was
developed.

Keywords: anthocyanin, fermented drinks, processing,
purple sweet potato.

Classification number: 4.6

trinh thay phan dich tinh bot khoai lang tim bing enzyme
glucoamylase: khoai lang tim sau khi so ché, dinh hinh dugc
dwoc hip chin & nhiét o 100°C trong thdi gian 15 phit va
nghién nhuyén véi nude theo ty 18 khoai lang/nudc 1a 1/4.
Sau do, tién hanh thuy phan bang cich bo sung enzyme
glucoamylase ¢ cac ché do khao sat véi néng d6 0,05; 0,1;
0,15; 0,2% va thoi gian tir 0-3 gio, budc nhay 0,5 gio. Trén co
s& xac dinh mot sb chi tiéu chat luong cua dich thu dugc, xac
dinh diéu kién xr Iy enzyme thich hop.

Nghién ctru lya chon chung vi khuan lactic phu hop cho
qua trinh 1én men lactic dich khoai lang tim: dich khoai lang
tim sau khi thity phan dugc phdi ché phu gia, ndng do co chat
dat 16°Bx rodi thanh trung ¢ nhiét do 85°C trong thoi gian 15
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phut. Sau d6 lam ngudi va tién hanh khao sit kha ning lén
men cua cac ché pham vi khuan Lactobacillus plantarum, ché
pham vi khuan Lactobacillus bulgaricus v ché phim vi khuan
Lactobacillus acidophilus & cing mot diéu kién. Két thuc qua
trinh 1én men, phan tich cac chi tiéu chét luong san pham dé lya
chon chung vi khuén thich hop nhat.

Nghién ctru xac dinh cac diéu kién 1én men lactic thich hop
cho dich khoai lang tim: sau khi lya chon dugc chung vi khuan
thich hgp. Qua trinh 1én men dugc tién hanh khao st voi cac
yéu t6 nhu sau: ty 1¢ tiép giéng: 1, 2, 3, 4, 5% (so vdi dich
1én men); nhi¢t do [én men: 37+1, 4111 45+1°C; thoi gian lén
men: tir 0-10 gio. Trén co so xac dinh chat luong cua san pham
sau thoi gian 1én men dé dwa ra diéu kién 1én men thich hop
nhat.

Phwong phdp phan tich hda Iy: xac dinh ham luong chitkho
hoa tan tong sb theo TCVN 5533:1991. Xac dinh ham lugng
axit theo TCVN 6509: 2013 (ISO/TS 11869: 2012). Xéc dinh
ham lugng anthocyanin theo phuwong phap pH vi sai (AOAC
2005.02). Xac dinh ham lugng duong khir theo phuong phap
DNS. Mirc do thily phan (DE) xac dinh bang ty 1& % luong
duong khir trén téng lwong tinh bot ban dau. Xac dinh do nhét
bang may do d6 nhot DV-I+ Viscometer. Xac dinh pH bang
may do pH meter cim tay theo TCVN 6492:1999.

Phuwong phdp vi sinh vit: kiém tra tong s6 vi khuan hiéu khi
theo TCVN 4884:2005.

Phwong phdp cam quan: danh gia chit lugng cam quan
theo phuong phap cho diém Hendonic thang diém 1-9 [2].

Phwong phap toan hoc: ‘sé ligu duge xu ly bé“lng phén mém
Microsoft Excel va phan mém SAS 9.0.
Két qua nghién ciiu va thao luan

Cdc thong 5o cong nghé trong qud trinh thiy phin tinh
bot khoai lang tim bang enzyme glucoamylase

i Nong do enzyme glucoamylase: dich khoai lang tim dugc

bd sung enzyme glucoamylase vdi cac nong do khac nhau. Keét
qua xac dinh mot so chi tiéﬂu chat lugng chinh cua dich thu dugc
sau qua trinh thuly phan thé hién trong bang 1.
Bang 1. Anh huéng ctia nong do enzyme glucoamylase dén chat
lugng dich khoai lang tim sau khi thiy phan.

Nong do N Hamlwgng  Hamlwong  Ham lugng Mike do
D§ nhét 5 5 5 o o

enzyme (CP) duong khir ~ TSS anthocyanin  thiy phin

(%) (%) (‘Bx) (mg/100g)  (DE)

0,05 38,42 6,3¢ 6,4 791° 52,50¢

0,1 32,540 8,7° 9,1° 8,50° 72,500

0,15 25,50 11,01# 12,2° 9,88 91,75

0,20 24,66 11,03 12,3 9,92 91,92

Ghi ch: cac gia tri trong cting mot cot ¢ chf sd ma khac nhau thi khac nhau
& mc y nghia 0=0,05.



Két qua cho thay, sau khi thity phan, ham lugng chat kho hoa
tan tong sb (TSS), anthocyanin va mirc do thuy phan (DE) ting
ty 1& thuan véi ndng do enzyme, nhung khi ting nong do enzyme
trén 0,15% thi murc do ting khong dang ké, két qua céc gia tri nay
& ndng do 0,15 va 0,20% khong c¢6 sy khac biét. Dicu nay duoc
giai thich 1a do khi ting nong do enzyme thi s phan tir enzyme
trén mot don vi dién tich tang 1én, do d6 chiing s€ xuc tac phan cét
duogc nhiéu lién két glucosit [3], thiy phan tinh bt thanh duong,
pha v& cdu trac té bao, giai phong cac chit bén trong, tir d6 1am
tang lugng chit kho hoa tan. Khi ham lugng duong ting khién
cho gia tri DE tang, chi tiéu nay thé hién 15 nhét ¢ hiéu suét cua
qué trinh thay phén, dat 91,75% khi nong d6 enzyme 1a 0,15%.
Tuy nhién, khi ting lugng enzyme trén 0,15% thi higu suét thiy
phan 13 91,92% - gan nhu khong ting thém, diéu nay chimg t6 véi
lugng enzyme 0,15% la c6 thé du dé xiic tac, phan giai hét toan bo
co chit trong dich khoai lang tim. Su bién thién vé d¢ nhét ciing
dién ra tuong tu nhung theo chiéu huéng nguoc lai, khi ndng do
enzyme cang tang thi do nhdt cang giam, tuong tmg vai su thuy
phan tinh bot cang nhiéu.

Tur nhing nhén xét trén, chung t6i chon ndng do enzyme
glucoamylase 0,15% 1a thich hop nhat dé tién hanh qua trinh thuy
phan dich khoai lang tim.

- Thoi gian xu: Iy enzyme glucoamylase: két qua phan tich mot
s0 chi tiéu chat lugng cua dich khoai lang tim sau qué trinh thiy
phén ¢ cac khoang thoi gian khac nhau dugc trinh bay ¢ bang 2
va 3.

Bang 2. Anh huéng clia thdi gian xir Iy enzyme glucoamylase dén
chat lugng dich khoai lang tim sau khi thiy phan.

Thoi gian N Hamlwgng Hamlwong  Ham lugng Mike do
- Do nhét 5 5 5 o ona
xir Iy (éP) dwong khi  TSS anthocyanin thiy phan
(gid) (%) (‘Bx) (mg/100g)  (DE)
0,5 36,42 6,5 6,9 7,98 54,17
1,0 30,540 9,2 9,6° 8,75 76,67
1,5 25,76° 11,04 12,3 9,93 91,93°
2,0 25,07¢ 11,05 12,4 9,98 92,01
25 24,88 11,07¢ 12,4 9,82 92,24
3,0 24,43 11,06* 12,4 9,76* 92,36

Ghi cha: cac gia tri trong ciing mot cot c6 chi s6 ma khac nhau thi khac
nhau & mdc y nghia a=0,05.

Bang 3. Anh huéng ctia thoi gian xii Iy enzyme glucoamylase dén
chat lugng cam quan dich khoai lang tim sau khi thiy phan.

Chi tiéu
Trang thai Mau sic Huwong thom

Thoi gian (gio)

0,5 Phanlépnhe  Tim hong dic trung Thom dic trung
1,0 Phanlépnhe  Tim hdng dic trung Thom dic trung
1,5 Phanlépnhe  Tim hdng dic trung Thom dic trung
2,0 Phan l6p Tim héng dic trung Thom déc trung
2,5 Léng cin Tim héng dic trung Thom déc trung
3,0 Léng can Tim nhat Thom déc trung
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Bang 2 cho thiy, chi tiéu TSS, DE (mirc d6 thity phén tinh
bot thanh duong) va anthocyanin co su bién thién ty 1¢ thuan
voi thoi gian xir 1y. Mirc do tang cta chi sé DE tuong tmg véi
mtre d6 tang cua gid tri ham luong duong khir tao ra trong dich
do sy thuy phén ngdy cang nhiéu céc phan tir tinh bot. Pong
thoi diéu nay lam cho d¢ nhét cua dich giam déan theo thoi
gian xur 1. Céc chi tiéu déu c6 sy bién dbi manh trong khoang
thoi gian xu ly tir 0,5-1,5 gio, khi thoi gian tang lén sy bién
d6i cham lai va gan nhu khong déang ke Piéu nay 1a do thoi
gian cang dai cang lam ting kha ning tlep xtic cta co chit va
enzyme, nhung sau d6 do lwong co chit khong con nhiéu nén
san pham thiy phan tang khong dang ké.

V& chét lugng cam quan: ket qua bang 3 cho thy thoi gian
xir Iy anh huong dén mau sic va trang thai dich khoai lang.
Khi thoi gian xtr 1y kéo dai, mau sac san pham co chidu huéng
$am mau hon, mau tim nhat din. Sy bién mau cua dich mot
phan do ham lugng anthocyanin giam, nhung phan 16n 1a do
qua trinh oxy hoa thanh phan polyphenol boi cac hé enzyme
polyphenoloxidase c6 trong dich. Cling twong ty, trang thai cua
dich thu dugc phén 16p nhe khi thoi gian xir Iy ngén (0,5-1,5
gi0) va bi phan 16p rd rét khi tang thoi gian trén 2 gio. Tur do,
chiing t6i chon thoi gian thiy phan thich hop 1a 1,5 gio dé ché
bién san phim nude udng 1én men lactic.

Lua chon chiing vi khudn lactic Phu hop cho qud trinh lén
men dich khoai lang tim

Két qua phan tich chat lugng ciia dich khoai lang tim sau
thoi gian 1én men dugc trinh bay ¢ bang 4.

Bang 4. Anh huéng ctia cac chiing vi khuin lactic khac nhau téi chi
tiéu cdm quan cda dich khoai lang tim.

Chitiéu Diém Thoi gian
. Chu tric, mau sc Mui Vi chip 1én men

Uity ' ohin (g
vi khuan : g

Dich khong déng nhat, chia
Lactobacillus 2 lop: lyop tren tfong méu 1‘1m Thom Chua gt 78 8
plantarum nhat, 0p dudi lang can mau nhe

tim ddm.

Dich khong dong nhit, chia 3
La?tobafllltzs lfrp: lqp trin cing tr(?ng,‘malf Khong Chua gt 75 10
acidophilus tim; 10p gitta cgn nho mau ndu ~ thom

tim nhat, 10p cn mau tim dam,
Ractobacilhispyp ihoe ol iy i Thom AT g 8
bulgaricus hai hoa

Qua két qua thu dugc, ching t6i nhan thiy: tit ca cic ching
vi khuan khao sat déu c6 kha nang 1én men rat tot, tuy nhién
thoi gian dat dén gié tri pH theo yéu cau (4,1-4,2) ¢6 khac nhau
gitta cac chung. Chung Lactobacillus acidophilus 1én men
trong thoi gian dai nhat 1a 10 gid, hai ching con lai 1én men
trong thoi gian 8 gio.

Két qua danh gia cam quan cho thay, cic mau st dung chiing
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vi khuan Lactobacillus plantarum va Lactobacillus acidophilus
bi phéan 16p, san pham c6 vi chua git. P6i voi mau st dung
chung vi khuén Lactobacillus bulgaricus cho vi tot, dich dong
nhat, diém chap nhan san phdm cao nhat trong 3 chung khao
sat. Do vay, chung vi khudn Lactobacillus bulgaricus dugc lya
chon sir dung trong qua trinh san xuat nudc udng 1én men lactic
tu khoai lang tim.

Cic diéu ki¢n lén men lactic thich hop cho dich khoai
lang tim

Ty I¢ tiép giong thich hop: két qua xac dinh chat lugng cua
dich khoai lang tim sau thoi gian 1én men vai cac ty 1€ tiép
giong khac nhau dugc trinh bay ¢ bang 5.
Bang 5. Anh huéng ciia ty Ié tiép giong dén chat lugng san pham
l1én men.

Ty 1 Mat do vi Ham leong Ham leong

B % 5 . TSS , i
tiép giong khuin lactic anthocyanin (Bx) axit lactic pH
(%) (CFU/ml) (mg/100 ml) (%)

1,0 4,8.10% 5,65 14,4 0,098¢ 4,76*
2,0 9,6.10% 5,04 14,0° 0,112¢ 457
3,0 1,4.10* 5,63 13,6° 0,125 4,18
4,0 1,9.10* 5,65 13,1 0,130° 4,12¢
5,0 24.10% 5,66* 12,7° 0,139* 3,78¢

Ghi cht: cac gia tri trong ciing mot cot o chi s ma khac nhau thi khac nhau
& muc y nghia a=0,05.

Két qua cho thiy, s6 luong vi khudn L. bulgaricus c6 trong
dich 1én men ¢ cac cong thire thi nghiém déu tang ty 18 thudn voi
ty 18 tiép giéng. Nguoc lai voi su ting sinh khéi cua vi khuan
thi ham lugng chat kho hoa tan tong s6 c¢6 trong dich 1én men
lai giam dan va cac mau c6 ty 16 tiép gidng cang cao thi mirc do
suy giam cang nhiéu. Piéu nay 1a do vi khuén L. bulgaricus st
dung ngudn cacbon lam nguyén liéu cho qua trinh 1én men, do
dokhity I tiép giong cang cao thi toc d6 1én men cang 16m, tirc
1a nhu cau sir dung ngudn cacbon cang nhiéu.

Dong thoi véi sy tang sinh khdi vi khudn, ham lugng axit
hitu co trong dich 1én men ciing tang dan & tat ca cac cong thirc
thi nghiém (day chinh 1 san pham cta qua trinh 1én men). Vi
khuan lactic str dung dudng dé chuyén hoa thanh axit lactic, do
vay ham luong axit lactic tao thanh tang theo nong do vi khudn
[4] (tir 0,098 dén 0,139%). Sau 8 gio 1én men, ham luong axit
lactic tong 50 trong nude khoai lang tim khi tlep giong voi ty
1€ 3% 1a 0,125%, 4% 1a 0,130% va khong co6 su khac nhau 16n
gilra hai cong thuc nay. Nguoc lai, gia tri pH cta dich 1én men
& cac cong thire déu giam tuong Gmg v6i sy ting 1én cua ham
lugng axit lactic. Sau 8 gio 1én men, gia tri pH cua dich véi ty
1¢ tiép gidng 3 va 4% (twong dwong voi mat o vi khuan ban
dAu 13 10°CFU/ml) lan luot 13 4,18 va 4,12, khong ¢6 su khac
biét ¢6 ¥ nghia thong ké.
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Bang 6. Anh huing clia ty I tiép giong dén chat lugng cam quan san
pham lén men.

;l;;;)le tiep giong Trang thai Huong thom Vi Mau sic :lrl:ll:l ¢
1,0 8,8 8,1 7,1 8,6 82
2,0 8,7 8,3 72 8,7 82
3,0 8,7 8,5 8,5 8,7 8,6
4,0 8,7 8,3 8,2 8,5 8.4
50 8,7 N 7,0 7.9 78

Két qua danh gid cam quan cho thay, qua trinh 1én men
tac dong nhiéu nhat dén vi, hwong thom va mau sic cua san
pham (bang 6). Nudc khoai lang tim 1én men véi ty 18 tiép giong
3% dat diém cam quan trung binh cao nhét sau 8 gio 1én men
(diém 8,6). Tir d6, chung toi lya chon ty 1¢ tiép giéng vi khuan
L. bulgaricus phu hgp cho qua trinh 1én men dich khoai lang
tim 1a 3% dé dam bao s6 luong vi khuan L. bulgaricus trong
nude khoai lang tim 1én men lactic dat trén 10 CFU/ml sau
1én men.

Nhiét @3 1én men: két qua phan tich chat luong ctia cic mau
sau thoi gian 1én men ¢ céc nhi€t do khac nhau trong thoi gian 8
gi0 dugc trinh bay ¢ bang 7.

Bang 7. Anh huéng ctia nhiét do Ién men dén chat lugng san pham
1én men.

Nhiét do Mat dg vi Ham hrong Ham lwong

A 2 9 . TSS ,

1én men khuan lactic anthocyanin (Bx) axit pH
(°C) (CFU/ml) (mg/100 ml) TS (%)

3741 4,7.10% 5,05 14,5¢ 0,117 4,53
4141 14.10% 5,04 13,70 0,126* 421°
45+1 7,5.10% 5,60° 13,9° 0,115 4,39°

Ghi ch: cac gié tri trong cting mot cot co chi s6 ma khac nhau thi khac nhau &
muc y nghta a=0,05.

Bang 8. Anh hudng ciia nhiét do lén men dén chat lugng cam
quan san phim lén men.

Nhiét do

lén men Tr?.ng Huong Vi erlau T‘rung
o thai thom : sac binh
§9)

37+1 8,6 8,5 8,2 8,5 8,5

41+1 8,5 8,6 8,7 8,6 8,6

45+1 8,6 8,5 6,7 8,4 8,1

Két qua cho théy, vé mat do vi khuan, mau duoc 1én men &
nhiét do 41+1°C c6 mat do vi khuan cao nhét va co su khac biét
rd 1ét 50 v6i hai mau dugc 1én men ¢ nhiét do 45+1°C va 37+1°C
(bang 7) Ngugce lai, vé gia tri pH va ham lugng chét kho hoa tan
tong s6 dat thap nhat & ché do nhiét do 41+1°C. V& gia tri cam
quan, mau duoc 1én men ¢ nhiét do 411°C cho két qua danh gia
cam quan cao nhat (bang 8). biéu nay la do ¢ cac nhiét do lén
men khéc nhau thi vi khuén lactic phét trién véi toc do khac nhau,
dong thoi qua trinh 1én men sinh axit lactic ciing khac nhau, &
nhiét d6 41=1°C ching vi khuén L. bulgaricus phat trién manh



nhét, phan giai co chit va tao ra ham lugng axit lactic cao nhét,
lugng axit tao ra anh huong tryc tiép dén d6 chua ngot hai hoa
cta san pham. Khi ¢ nhiét d6 thap, vi khuan lactic phat trién
cham hon hodc khi nhiét do cao gy tc ché su phat trién cua
né. Vi véy, nhiét do thich hop cho san phim nuéc udng 1én men
lactic tr dich khoai lang tim Nhat Ban duoc chon la 41£1°C.

Thoi gian lén men thich hop: két qua phan tich chat luong
ctia cac mau sau cac khoang thoi gian 1én men khac nhau dugc
trinh bay ¢ bang 9 va 10.

Bang 9. Anh huéng ctia thoi gian Ién men dén chat lugng san
pham.

Thoigian ~ Matdj vi Ham lwgng Ham lwgng

A 3 q ; TSS .

1én men khuén lactic  anthocyanin (By) axit TS pH
(gio) (CFU/ml) (mg/100 ml) (%)

0,0 7,1.10% 5,88 16,0 0,021° 6,08
2,0 9,3.10™ 5,83%® 14,8 0,096 5,03°
4,0 2,6.10% 5,760 14,3¢ 0,109 4,75
6,0 1,1.10® 5,68 13,6° 0,123 4,28¢
8,0 1,4.10® 5,05 13,5¢ 0,125° 4,20¢
10,0 1,8.10% 5,60 13,3¢ 0,139 3,03

Ghi cha: cac gia tri trong ciing mot cot c6 chi s6 ma khac nhau thi khac
nhau ¢ mdc y nghia a=0,05.

Bang 10. Anh huéng ciia thoi gian lén men dén chat lugng cam
quan ctia san pham.

Thoi gian 1én men Trang Huong Vi Mém Trung
(gio) thai thom : sac binh
0,0 8,6 7,5 6,7 8,1 7,7
2,0 8,6 7,6 6,9 8,2 7,8
4,0 8,7 8,1 7,1 8,6 8,1
6,0 8,7 8,5 8,9 8,7 8,7
8,0 8,6 8,5 8,7 8,6 8,6
10,0 7.8 7,7 7,0 7,9 7,6

Két qua bang 9 va 10 cho thay, vi khuan L. bulgaricus trong
dich 1én men ting sinh khéi theo thoi gian. S6 lwong vi khudn
L. bulgaricus tang 1én rat nhanh trong 6 gio déu 1én men, sau
d6 ¢6 xu hudng tang cham lai. S6 lwong vi khuédn L. bulgaricus
dat 1,1x10° CFU/ml sau 6 gio va ting 1én chdm hon sau 8 va
10 gio 1én men. Nguoc lai, thoi gian 1én men cang dai thi do
pH, ham Iugng TSS cang giam va tao ra vi chua gét kho chiu,
anh huong t6i chit luong cam quan cua san pham. Ham luong
anthocyanin tuy c6 giam dan do tic dong cta anh sang va oxy
[5], nhung mirc d6 giam khong nhidu. Cac mau ¢ thoi gian 1én
men tir 6-8 gid ¢6 trang thai dong nhat, huong vi tot nhét va
cho diém cam quan cao nhét. Khi kéo dai thoi gian 1én men (10
gi0) thi trang thai san pham bi thay doi (c6 sy tach 16p), mui vi
khong hai hoa va cho diém cam quan kém hon. Nhu vy, mau
¢6 thoi gian 1én men trong 6 gid c6 diém cam quan dugc danh
gia la cao nhét, huong vi hai hoa, dat mat do té bao vi khuan
lactic trén 10° CFU/ml. Vi vay, ching t6i lya chon thoi gian
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nay cho qua trinh 1én men.

Két thuc qué trinh 1én men, san pham c6 thé dugc bd sung
thém chét gia huong, dong hoa, dong chai va bao quan trong
diéu kién lanh nhiét do 4-6°C. Su bién ddi sé luong té bao vi
khuan séng trong dich 1én men 1a yéu t6 quan trong nhét trong
thoi gian bao quan san pham. Sy séng ctia vi khuan lactic phu
thudc vao sy c6 mat cua oxy trong san phém, chat lugng cua
bao bi bao quan, thoi gian 1én men va nhiét do ton trir, déng
thoi con phu thudc vao cac chat e ché nhu ham luong axit
dugc tao ra trong thoi gian bao quan [6]. S6 luong vi khuan
theo ddi sau 30 ngay bao quan van dam bao dat yéu cau vai s6
lugng trén 108 CFU/ml.

Tong hop cac két qua trén, chiing t6i dé xuit quy trinh cong
ngh¢ ché bién san pham nudc uong 1én men lactic tir khoai lang
tim nhu hinh 1.

Khoai lang tim tuoi

| So ché |

|

| Lam chin (100°C/15 phit) |

'

Xay
Ty 1¢ khoai lang/nudc: 1/4

'

| Thay phan (60°C/1,5 gic)

|

| Phéi tron

|

| Thanh tring (85°C, 15 pht) |

!

|<_ Enzyme glucoamylase 0,15%

Puong, bot sira, sodium
citrate, pectin

Lactobacillus bulgaricus

| Lén men (41+1°C/6gi0) |<— %)
I e ST
| Péng héa (170 Pa) |

| DPong chai, ghép nip |

!

| Bio quan (4-6°C) |

!

Hinh 1. So do quy trinh cong nghé ché& bién nudc udng lén men
lactic tir khoai lang tim.

Thuyét minh quy trinh:

> Yeu cau nguyén liéu: ci khoai lang tim phai dat chuan
chat luong (gi tri dinh dudng, gia tri cam quan) cho muc dich
ché bién. Khoai thuong duoc thu hoach ¢ do gia 4,5 thang (ké
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tir thoi gian bat dau trong). Ham luong tinh bot, duong dat toi
da tuong tng 24,34 va 5,05%.

» So ché: khoai lang tim duqc lya chon, loai bé nhiing cu
bi hu h(’)ng,‘ phan dap nat..., réi‘tién hanh rtra sach, got vo, thai
14t theo chiéu ngang cu v6i chiéu day khoang 40 mm.

> Lam chin: khoai lang tim twoi duoc tién hanh lam chin
bang phuong phap hip ¢ nhiét d6 100°C trong thoi gian 15
phut. Yéu cau cac 1at khoai sau khi 1am chin it bi gay nat, c6 do
chin déng déu va c6 mau tim thim.

» Xay: sau khi 1am chin, nguyén liéu dugc nghién nho, sau
do6 bot khoai lang tim dugc phoi tron voi nude theo ty 1€ khoai
lang/nudc: 1/4.

» Thiiy phan: myc dich dé thily phan tinh bot tao ra fiufyng
glucose. St dung ché phdm enzyme glucoamylase v6i nong do
0,15% va tien hanh ¢ nhiét 4o 60°C trong 1,5 gio.

» Phoi trén: véi muc dich tao cho san phém ¢6 huong vi
hap dén va tao diéu kién cho qua trinh 1én men. Tién hanh bo
sung cac chat diéu vi va phu gia nhu sau: bot sita 3%, sodium
citrate 0,15%, huong sita 0,07%, pectin 0,05% va duong cho
to1 khi ham lugng chét kho hoa tan téng s6 cua dich dat 16°Bx.

» Thanh trung: muc dich tiéu diét vi sinh vat bi nhiém tap
trong qua trinh ché bién, tranh cac hu hong khong mong mubn.
Dich sau khi phéi trén dwoc gia nhiét dén 85°C va giit trong
15 phitt. Sau d6 dwgc 1am ngudi dén nhiét do 1én men 41£1°C.

» Lén men: muc dich cta qua trinh 1én men 1a tao diéu kién
cho céc vi khuan c6 ich phat trién, san sinh axit lactic [am tang
gia tri dinh dudng va tang gia tri cdm quan.

» Cdy giong: ché phim vi khuén lactic Lactobacillus
bulgaricus thuan khiét voi ty 1€ 3%. Tién hanh 1én men ¢ nhiét
d9 41£1°C trong thoi gian 6 gio.

» Pong héa: san pham dugc dong hoa & 4p suit 170 Pa
nham gop phan 6n dinh trang thai cho san pham.

» Pong bao bi: san pham duoc dong trong bao bi PC 100
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ml hoac chai HDPE 100 ml va dan kin.

> San phdm: d6 udng 1én men lactic tir khoai lang tim Nhat
Ban dugc bao quan ¢ nhi¢t do 4-6°C véi thoi han st dung 30
ngay.

Két luan

Qua trinh nghién ctru dd xac dinh dugc thong sb cong
nghé cac cong doan chinh 1a thuy phan tinh bdt khoai lang
béng enzyme glucoamylase 0,15% & nhiét do 60°C, thoi gian
1,5 gio va 1én men bang vi khuan Lactobacillus bulgaricus
voi ty 18 tiép gidng 3% (twong mg mat do vi khuan lactic 1a
10° CFU/ml) trong diéu kién nhiét d6 41+1°C, thoi gian 1én
men 14 6 gio cho nude udng 1én men lactic dat chat luong yéu
cau. Tur do, thiét 1ap dugc so dd quy trinh cong nghé ché bién
nude ubng 1én men lactic tir khoai lang tim dat chi tiéu chat
luong, ddm bao an toan thyc phém.
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