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Tom tit:

Muc tiéu ciia nghién ciru nay nhim dira ra quy trinh cong nghg ché bién san pham nuréc udng 1én men lactic. Nghlen
ciru lmg dung cong nghé sinh hoc trong quy trinh ché bién dé ting hi¢u suit va chit lrgng sin phim, ddm bao én
dinh tdi da hﬂm lurgng cac chét dinh dlwng ciia nguyén liéu (dac bi¢t 12 hop chit anthocyanin) tao ra sin phim cé
chét lwong tét, ddm bio an toin thu’c phim, phit hep thi hiéu ngudi tieu ding. Trén co s& khao sat cic cong doan
chinh trong quy trinh ché bién, bao gdm: g dung enzyme trong khi dich hoa, du‘b’ng héa va khio sit diéu kién 1én
men théng qua dénh gia cdc chi tiéu vat 1y, héa sinh va cim quan ciia san phim, két qua nghién ciru da xidc dinh
dwgc cic thong 50 ky thuit cong doan thiy phan tinh bt khoai lang bang enzyme glucoamylase 0,15% ¢& nhiét dj
60°C, théi gian 1,5 gid va 1én men bang vi khuin Lactobacillus bulgaricus véi tj I tiép gibng 3% (twong img mit do
vi khuén lactic 12 10¢ CFU/ml) trong dleu ki¢n nhiét d 41+1°C, thoi gian 1én men 12 6 gid. Tir d6, xiy dung dwgc so

dd quy trinh cong nghé ché bién nuéc udng 18n men lactic tir ci khoai lang tim.

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

Chi so phin logi: 4.6

Batvn d8

Khoai lang tim glong Murasakimasari 1a loai nong san hién
dang dwgc trong nhiéu tai Péng bang song Ciru Long, day la
gibng khoai vurot trdi vé ning suat cht lugng va thdi vy thu
hoach ciing nhu hi¢u qua kinh té mang lai cho ngudi dan dia
phuong. Ngoai gid tri cung cp nang lugng véi nhiéu loai vita-
min A, B, C, E va céc chat khoang K, Ca, Mg, Fe, Se..., giau
chét xo thuc phim thi khoai lang tim con ¢6 nhimg uu diém
vuot trdi do chira mét ham lugng cao céc hop chit co hoat tinh
sinh hoc, bao gom cc hop chét anthocyanin carotenoid, phenol
-lacéc chét chéng oxy hda co tic dung ngin chin sy phét trién
cua té bao ung thu, chdng 1o héa [1].

Cong nghé ché bién cac san pham tr ci khoai lang néi
chung va cu khoai lang tim néi riéng chua dugc quan tdm ding
murc. Hién nay, ngoai muc dich &n tuoi, ci khoa1 lang méi chi
duoc ché bién chu yéu dudi dang khoai lang say, chién... Tuy
nhién quy m6 con nho 16, ngudi dén chii yéu siy bang than cui,
chién bang dau md d4 qua str dung nén khong dam béo an toan
thyc pham Didu d6 da dit ra mdt van dé véi cong tac nghién
ciru 13 cAn dua ra va hoan thién quy trinh ché bién mot s6 san
phim tir cit khoai lang tim, trong d6 ¢6 sén phdm nuéc ubng 1én
men lactic, tao ra cdc san pham co gid trj cao phyc vu nhu cu
trong nuéc va hudng t6i xudt khiu, da dang hoa cac san phim
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thye pham tir khoai lang tim, gép phén giai quyét déu ra, tao
cdng an viéc 1am cho ngudi lao dong, kich thich nganh trong
trot phat trién.

Vat ligu va phuong phép nghién ciu

Vat ligu, dia diém nghién ciru

Vat ligu nghién ciru: khoai lang tim Nhit Ban (giéng
Murasakimasari) dugc trong tai huyén Binh Tén, tinh Vinh
Long, thu hoach ¢ d9 gia 4,5 thang (ké tir liac tréng). Nguyén
liéu khac: ché phim enzyme Glucoamylase 300L, Hang Novo
Nodisk - Dan Mach; vi khuin Lactobacillus bulgarzcus
Lactobacillus platarum, Lactobacillus acidophillus c6 mat 46

10" CFU/ml 1a ché phim thuong mai dwoc san xuét bdi Cong
ty CHR-Hansen, Dan Mach.

Thiét b va dia diém nghién ciru: cac thiét bj dung cho
nghién ciru (n01 hép thanh trung, 1én men...) tai B mén Bao
quan ché bién - Vién Nghién ciru Rau qua.

Phieong phdp nghién ciru

Phirong phdp cong nghé: nghién ciru ndy tép trung vao hai
cdng doan trong quy trinh ché bién san phim la thity phén va
1én men, céc thi nghiém duoc thuc hién nhu sau:

Nghién ciru xéc dinh céc thong sb 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.
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trinh thuy phan dich tinh bot khoai lang tim bing enzyme
glucoamylase: khoai lang tim sau khi so ché, dinh hinh duoc
duge hép chin ¢ nhiét dé 100°C trong thoi gian 15 phat va
nghien nhuyén véi nuée theo ty 1& khoai lang/nuée 1 1/4.
Sau d6, tién hanh thuy phan bang cich bd sung enzyme
glucoamylase & cac ché do khao sat véi néng do 0,05:; 0,1;
0,15; 0,2% va thoi gian tir 0-3 gio, bude nhay 0,5 gid. Trén co
SO xac dinh mét 56 chi tiéu chat lwgng cua dich thu duoc, xac
dinh dieu kién xir Iy enzyme thich hop.

Nghién ctru la chon chiing vi khudn lactic pht hop cho
qué trinh lén men lactic dich khoai lang tim: dich khoai lang
tim sau khi thiry phan dugc phdi ché phu gia, ndng dé co chat
dat 16°Bx r6i thanh tring & nhiét d6 85°C trong thoi gian 15
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phit. Sau do lam ngui va tién hanh khio st kha ning Ién
men cta céc ché phim vi khudn Lactobacillus plantarum, ché
phém vi khuén Lactobacillus bulgaricus va ché pham vi khuan
Lactobacillus acidophilus & cing mét diéu kién. Két thic qua
trinh 1én men, phan tich cic chi tiéu chit lwong san pham dé lya
chon chung vi khuin thich hop nhit.

Nghién ciru xéc dinh cac didu kién 1&n men lactic thich hop
cho dich khoai lang tim: sau khi lya chon duge ching vi khuén
thich hop. Qua trinh !én’men'du'gc tién hanh khio sat vai cac
yeu to nhu sau: ty 1€ tiép giong: 1, 2, 3, 4, 5% (so véi dich
1én men); nhiét d6 1én men: 371, 411, 45£1°C; thoi gian lén
men: tir 0-10 gitr. Trén co s& xac dinh chat lurong cia san phém
sau thoi gian 1én men dé dua ra didy kién 1én men thich hop
nhat.

Phicong phap phan tich héa [y: x4c dinh ham lugng chit kho
hoa tan tong s6 theo TCVN 5533:1991. Xac dinh ham lugng
axit theo TCVN 6509: 2013 (ISO/TS 11869 2012). Xac dinh
ham lugng anthocyanin theo phuong phép pH vi sai (AOAC
2005.02). Xac dinh ham luong dudng khir theo phuong phéap
DNS. Mirc d¢ thiy phan (DE) xac dinh bing ty 1¢ % luong
dudng khir trén tong luong tinh bot ban dau. Xéc dinh do nhét
bing may do do nhét DV-I+ Viscometer. Xac dinh pH bﬁng
may do pH meter cam tay theo TCVN 6492:1999.

Phuong phap vi sinh vét: kidm tra téng 56 vi khudn hiéu khi
theo TCVN 4884:2005.

Phicong phap cam quan: danh gii chét

luong cam quan
theo phuong phép cho diém Hendonic thang

diém 1-9 [2].

Phirong phap todn hoc: ‘sc") liéu duge xur Iy bang phan mém
Microsoft Excel va phian mém SAS 9.0.

Két qua nghién ciiu va thag luan

Cac thong so cong nghé trong qud trinh thiiy phin tinh
bt khoai lang tim bang enzyme glucoam ylase

. Nong d@s enzyme glucoamylase: dich khoaj lang tim duoc
b6 sung enzyme glucoamylase vai cac néng d6 khac nhau, Két
qua xic dinh mot s6 chi tiéu chit lugng chinh cua dich thu dugc
sau qua trinh thity phén thé hign trong bang 1.

Bang 1. Anh hufing ciia nong do enzyme glucoamylase dén chat
lugng dich khoai lang tim sau khi thiy phan.

Ning dj

D§ nhét Ham lqung Him lvgng ~ Ham lrgng  Mirc df
n:lzyme (Cp) duimg khir ~ TSS anthocyanin  thiy phan
(%) (%) (°Bx) (mg/100 g) (DE)

0,05 38,42 6,3 6,4 7,9]7" 52,50¢ -
0,1 32,540 8,7 9,1 8,59 72,50

0,15 25,50 11,012 12,2 9,88 91,75

0,20 24.66° 11,03 12,3 9,92

91,92°

Ghi chti: cac gia tri trong cing mot cot c6 chi sé ma khac nhau thi kh

. ac nhau
d muc y nghia a=0,05.



Ket qua cho thay, sau khi thuy phan ham lugng chét khé hoa
tan tong s6 (T SS), anthocyanin va mirc d§ thuy phan (DE) tiang
ty 1€ thuan véi nong d6 enzyme, nhung khi ting nong dé enzyme
trén 0,15% thi mrc d¢ ting khong dang ké, két qua cac gla tri nay
o nong do 0,15 va 0,20% khong c6 sy khéc biét. Piéu ndy dugc
giai thich 13 do khi ting ndng dd enzyme thi s6 phan tir enzyme
trén m6t don vi dién tich ting 1én, do d6 ching s& xiic tic phin cit
dugc nhleu lién ket glucosu [3], thuy phén tinh bt thanh dudng,
pha v& chu triic té bao, giai phong cac chit bén trong, tir d6 lam
ting lwong chit kho hoa tan. Khi ham lugng dudng ting khlen
cho gia tri DE tang, chi tiéu nay thé hién rd nhét & hiéu suét cia
qua trinh thity phén, dat 91,75% khi nong d6 enzyme 1a 0,15%.
Tuy nhién, khi tang lugng enzyme trén 0,15% thi higu suét thiy
phén 12 91,92% - gan nhu khong tang thém, diéu nay chu'ng to vai
luong enzyme 0,15% 1a c6 thé du dé xiic tac, phén glal hét toan bd
co chét trong dich khoai lang tim. Sy bién thién vé do nhét ciing
dién ra tucmg tr nhung theo chiéu huong nguoc lai, khi ndng d6
enzyme cang ting thi d§ nhét cang gidm, tuong img vdi sir thuy
phén tinh bjt cang nhiéu.

Tu nhimg nhén xét trén, chung toi chon ndng do enzyme
glucoamylase 0,15% la thich hop nhéit dé tién hanh qua trinh thay
phan dich khoai lang tim.

Thai gian xir ly enzyme glucoamylase: két qua phén tich mét
sb chi tiéu chit lugng cua dich khoai lang tim sau qué trinh thity
phan & cac khoang thoi gian khac nhau dugc trinh bay & bang 2
va3l.

Bang 2. Anh huéng ciia thi gian xif Iy enzyme glucoamylase dén
cht lugng dich khoai lang tim sau khi thiy phan.

TPM gian DG nhét Ham Img Himlrgng  Ham luyng Mirc dﬁﬁ
41 CP) dou'&ng khir 'l."SS anthocyanin thiy phin
(&) (%) (‘Bx) (mg/100®) (DE)
05 3642 65 69° 7,98 54,17
10 058 92 96 8,75 76,67
15 576 1,04 123 KL 919
20 B0 11,05 124 99 92,01
25 U8 1107 14 9,82 92,24
30 uax N 14 9,76 92,36+

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

Bang 3. Anh huéng clia thdi gian xi ly enzyme glucoamylase dén
chit lugng cim quan djch khoai lang tim sau khi thiy phan.

W“\ Trangthéi  Mausde Huong thom
Thir gian (gid

05 Phinlépnhe  Tim hong dfc tnmg Thom dic tnmg
10 Phanlopnhe  Tim hong dfc tnmg Thom dic tnmg
15 Phinloprhe  Tim hong dic tnmg Thom dic tnmg
20 Phin lép Timhéngdfetmg ~ Thom dfc tnmg
25 Lingcin  Timhong dic tumg Thom dfc tmg
30 Ling cin Tim nhat Thom dfc tnmg
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Béng 2 cho thiy, chi tiéu TSS, DE (mirc d¢ thity phan tinh
bot thanh dudng) va anthocyanin c6 sy bién thién ty 1¢ thuén
vai thoi gian xir l)'z Mirc d6 ting ciia chi s6 DE twong tmg voi
murc d6 ting cla gia tri ham lugng duong khtr tgo ra trong dich
do sy thuy phan ngdy cang nhiéu cac phin tir tinh bét. Péng
thoi diéu nay lam cho d® nhét cua dich gidm dén theo thoi
gian xtr ly. Céc chi tiéu déu cé sy bién dbi manh trong khoéng
thoi gian xtr ly tir 0,5-1,5 gio, khi thoi gian ting 1én sy bién
dbi cham lai va gén nhir khong déng ke Piéu nay 14 do thoi
gian cang dai cang lam ting kha ning t1ep xlc ciia co chit va
enzyme, nhung sau d6 do lwong co chét khong con nhiéu nén
san phim thiy phén ting khong dang ké.

V& chét lugng cam quan: ket qua bang 3 cho thiy thai gian
xir Iy anh huéng dén mau sic va trang thai dich khoai lang.
Khi thoi gian xu ly kéo dai, mau sic san pham c6 chiéu huéng
sam mau hon, mau tim nhat din. Sy bi€n mau cua dich mot
phan do ham lugng anthocyanin giam, nhung phan 16n 14 do
qué trinh oxy héa thanh phin polyphenol bdi cac hé enzyme
polyphenoloxidase co trong dich. Ciing twong tur, trang thai clia
dich thu dugc phan 16p nhe khi théi gian xir 1y ngén (0,5-1,5
gi®) va bi phén 16p 15 rét khi ting thdi gian trén 2 gmr Tir do,
chung t6i chon thoi gian thuy phan thich hop 1a 1,5 gid dé ché
bién san phim nudc udng 1€n men lactic.

Lisa chon chiing vi khudn lactic phi hop cho qud trinh lén
men dich khoai lang tim

Két qua phan tich chit lugng cia dich khoai lang tim sau
thai gian 1én men dugc trinh bay & bang 4.
Bang 4. Anh huéng ctia cac chiing vi khu4n lactic khac nhau téi chi
tiéu cam quan clia dich khoai lang tim.
Chi titu .

) pifm  Thiigian
cui Chu triie, miu sfc Mi v chip 1én men _
ng "
vi khuln ohfp (gt
Dich khng dong nhét, chia
Lactobacillus ~ 2lép: optrén bong mintim  Thom .
Plantarum ahat, 16p dudi Iﬁng cin miu nhe Clua it 78 8
tim dém.
Dich khidng ddng nhdt, chia 3
Lactobacillus lép: 16p trén clng trong, miu ~ Khéng :
wilophis  tim:Upgicih o miuniy  thom CTREt T 0
tim chat, p cin mau tim dim,
Lactobacillus T A Chua ngot
bulgaricus Dich dong nhat, méu tim Thom i hba 82 8

Qua két qué thu duqc chung t6i nhan thy: tat ca cac chung
vi khudn khao sat déu cé kha néng 1én men rat tdt, tuy nhién
thi gian dat dén gia tri pH theo yéu ciu (4,1-4,2) c6 khac nhau
gilta cic ching. Chung Lactobacillus acidophilus 1én men
trong thoi gian dai nhit 13 10 gid, hai chung con lai 1én men
trong thoi gian 8 gio.

Két qua danh gia cdm quan cho théy, cac mAu sir dung ching

]
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vi khuén Lactobacillus plantarum vi Lactobacillus acidophilus
bi phan 16p, san phim ¢6 vi chua git. Déi voi mau sir dung
chiing vi khuan Lactobacillus,bulgaricug cho vi t6t, dich dong
nhét, diém chdp nhan sin phim cao nhét trong 3 chiing khao
sat. Do vdy, ching vi khuan Lactochillus bu!garicus dugc Iwa
chon sir dung trong qué trinh san xuat nudc udéng 1én men lactic
tir khoai lang tim.

Cdc diéu kign lén men lactic thich hop cho dich khoai
lang tim

Ty I¢ tiép giong thich hgp: két qua xéc dinh chit lugng clia
dich khoai lang tim sau thoi gian 1én men vdi céc ty 1€ tiép
giéng khic nhau dugc trinh bay & bang 5.

Bing 5. Anh huéng cia ty I¢ tiép gidhg dén chat lugng sin phim
Ién men.

Ty 1§ Mat dj vi Ham lugng 18§ Ham lrgng
ticpging  khuinlactic  anthoeyanin (Bx) axitlacie  pH
(%) (CFU/ml) (mg/100 ml) (%)

1,0 48.104 5,65* 144 0,098¢ 4,76*
2,0 9,6.10% 5,64 14,0 0,112¢ 4,57
3,0 1,4.10% 5,63 13,6 0,125 4,18
40 1,9.10% 5,65¢ 13,1 0,130 4,12
50 24.10" 5,66* 12,7 0,139 3,78¢

Ghi chi: cac gia tri trong ciing mdt cdt ¢ chi s6 ma khac nhau thi khac nhau
& mic y nghia a=0,05.

Két qua cho thiy, sb lwong vi khuén L. bulgaricus c6 trong
dich 1én men & cc cong thirc thi nghiém déu tang ty 1€ thuén véi
ty 1¢ tiép gidng. Ngwoc lai véi sir tang sinh khéi ciia vi khuin
thi ham lugng chit khé héa tan tong sb co trong dich 1én men
lai giam dén va cc mu cé ty 1¢ tiép gibéng cang cao thi mirc 49
suy giam cang nhiéu. Pidu ndy 12 do vi khuén L. bulgaricus st
dung ngudn cacbon lim nguyén liéu cho qua trinh Ién men, do
do khi ty ¢ tiép gidng cang cao thi tic dd 1én men cang 16m, tirc
14 nhu céu sir dung ngudn cacbon cang nhiéu.

Dong thoi véi su tang sinh khéi vi khudn, ham lugng axit
hiru co trong dich 1én men ciing ting dan & tht ca cac cdng thirc
thi nghiém (déy chinh 1a san phim cua qua trinh 1én men). Vi
khuén lactic sir dung duong dé chuyén héa thanh axit lactic, do
vy ham hrong axit lactic tao thanh tang theo ndng d¢ vi khun
[4] (tr 9,098'dén 0,139%). Sau 8 giér 1én men, ham lugng axit
lactic tong s trong nudc khoai lang tim khi tiép gibng voi ty
1€ 3% 12 0,125%, 4% 14 0,130% va khong c6 su khac nhau lém
giira hai cong thirc nay. Ngwoc lai, gia trj pH cua dich 1én men
0 cac cong thirc déu gidm tuong ltng voi sy tang 1én cia ham
luqng axit lactic. Sau 8 gi¢s 1én men, gia tri pH ctia dich véi ty
I¢ tiép giong 3 va 4% (twong duong véi mét db vi khun ban
déu 1 10°CFU/ml) lin lwot 12 4,18 va 4,12, khéng c6 su khac
biét c6 ¥ nghia théng keé.
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Bang 6. Anh hudng cia ty I¢ tiép gidng dén chat lugng cim quan san
phim lén men.

Trung

{,/{ ;é tépgibog  f ot Huongthom Vi Misie [
10 38 81 86 82
20 87 83 12 87 82
30 87 85 85 87 86
49 87 83 82 85 84
50 87 77 0 19 18

Két qua danh gid cam quan cho thiy, qua trinh 1én men
tac dong nhiéu nhét dén vi, huong thom va mau sic cua san
phim (bang 6). Nudc khoai lang tim 1én men vi ty 1€ tiép giong
3% dat diém cam quan trung binh cao nhét sau 8 gio 1én men
(diém 8,6). Tir do, chiing t6i lva chon ty 1¢ tiép giong vi khuin
L. bulgaricus phi hop cho qué trinh 1én men dich khoai lang
tim 1 3% d€ dam bao s luong vi khuan L. bulgaricus trong
nudc khoai lang tim 1én men lactic dat trén 10®° CFU/ml sau
1én men.

Nhiét dg Ién men: két qua phan tich chét lugng cuia cac méu
sau thoi gian 1én men & céc nhiét d6 khac nhau trong thoi gian 8
gi¢ duoc trinh bay ¢ bang 7.

Bang 7. Anh hudng ciia nhigt d3 1én men dén chat lugng san phim
lén men.

Nhigtd§  Métdpvi Ham lwgng TsS Ham hrgug

180 men khufin lactic anthecyanin (Bx) axft pH
C) (CFU/ml) (mg/100 ml) TS (%) ‘
371 4,7.10% 5,65 14,5 0,117 453
41%] 14.10% 5,64 13,7 0,126* 421°
45%] 7,5.10% 5,60 13,9° 0,115 4,39

Ghi ch: céc gia trj trong cling mt cdt 6 chi s mi khac nhau thi khac nhau &
mic y nghia a=0,05.

Bang 8. Anh hudng ciia nhi¢t d¢ 1én men dén chat lugng cam
quan san phdm lén men.

Nhi

Ié:llél:e? Trang Huwong Vi N!éu Trung
¢ théi thom ' sic  binh

(WS)

371 8,6 8,5 8,2 85 85

411 8,5 8,6 8,7 8,6 8,6

45+] 8,6 8,5 6,7 84 8,1

Két qua cho thdy, vé mat d6 vi khuan, miu dugc 1én men &
nhi¢t d 411°C c6 mat ¢ vi khun cao nhit va ¢6 sir khac biét
10 rét 50 v8i hai mau duoc 18n men & nhiét d 45+1°C va 37+1°
(bang 7). Nguoc lai, vé gid trj pH va ham luong chét khé hoa tan
tong sO dat thap nhat & ché d¢ nhiét d 41£1°C. V& gi trj cam
quan, mau dugc 1én men & nhiét d6 411°C cho két qua danh gia
cam quan cao nhat (bang 8). biéu nay 1a do ¢ céc nhiét d4 Ién
men khac nhau thi vi khuan lactic pht trién véi tc d6 khac nhau,
dong thoi qué trinh 1én men sinh axit lactic cling khac nhau, &

nhiét d6 41+1°C ching vi khudn L, bulgaricus phét trién manh



nhét, phan giai co chit va tao ra ham lugng axit lactic cao nhit,
lugng axit tao ra anh hudng tryc tlep dén d6 chua ngot hai hoa
ciia san phdm. Khi & nhiét d¢ thip, vi khuin lactic phat trién
chim hon hojc khi nhiét d% cao gay trc ché sy phat trién cia
né. Vi vy, nhiét d thich hop cho san phim nwéc uéng 1én men
lactic tir dich khoai lang tim Nhat Ban dugc chon la 41£1°C.,

Thi gian lén men thich hop: két qua phan tich chit lwgng
clia cac miu sau cac khoang thoi gian 1€n men khac nhau dugc
trinh bay & bang 9 va 10.

Bang 9. Anh hudng ciia thdi gian lén men dén chat lugng san
pham.

Théigian  Mitdyvi Ham legug S Ham lrgng

lér.n men khu#n lactic  anthocyanin (B) axft TS pH
(0] (CFU/ml), (mg/100 mi) (%)

0,0 7,1.10% 5,88 16,0 0,021¢ 6,08
20 9,3.10% 583 Mg 009 50
40 2,6.10% 5,76° 14,3 0,109 4,75
6,0 1,1.10% 5,68 13,6¢ 0,123 4284
80 1,4.10® 5,65¢ 13,5 0,125 4,20
10,0 1,8.10 5,60 13,3¢ 0,139 3,63

Ghi chi: cac gia tri trong cling mdt cdt c6 chi s6 mi khac nhau thi khac
nhau & mdc y nghia a=0,05.

Bang 10. Anh hudng cta thdi gian Ién men dén chat lugng cam
quan ciia sin phim.

Tl.liri gianlénmen  Trang Hwong vi Mﬁu Trung
(gid) thai thom siic binh
0,0 86 75 67 81 77
2,0 86 76 69 82 18
40 8,7 81 71 86 81
6,0 87 85 89 87 8,7
8,0 86 85 87 86 86
10,0 78 27 10 19 16

Két qua bang 9 va 10 cho thiy, vi khuén L. bulgaricus trong
dich 1én men ting sinh kh01 theo thoi gian. S6 lugng vi khuin
L. bulgaricus tang 1én rit nhanh trong 6 glor dau 1én men, sau
d6 c6 xu hudng ting cham lai. Sé lwong vi khuén L. bulgaricus
dat 1,1x10° CFU/ml sau 6 gi¢ va ting 1én cham hon sau 8 va
10 gi¢ 1€n men. Nguqc lai, thoi gian 1én men cang dai thi do
pH, ham lugng TSS cang giam va tao ra vi chua gt kho chiu,
anh huéng téi chit lugng cam quan cia san phdm. Ham lugng
anthocyanin tuy c6 giam dan do tac dong cua anh sang va oxy
[5], nhung mirc 4 giam khdong nhleu Céc miu co thm gian 1én
men tir 6-8 gid c6 trang thai déng nhat, huong vi tdt nhét va
cho diém cam quan cao nhat. Khi kéo di théi gian lén men (10
gi®) thi trang thai san pham bi thay dbi (c6 sy tach 16p), mui v1
khéng hai hoa va cho diém cam quan kém hon. Nhur vy, miu
c6 thdi gian én men trong 6 gior co diém cam quan dugc danh
gia 1a cao nhét, huong vi hai hoa, dat mét 36 t& bao vi khuin
lactic trén 10° CFU/ml Vi véy, ching t6i lya chon thoi gian
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ndy cho qua trinh 1én men.

Két thuc qua trinh 1én men, san phim c6 thé dugc bd sung
thém chét gia huong, dong hoa, déng chai va bao quén trong
didu klen lanh nhiét d§ 4-6°C. Sur blen dm s6 lrong té bao vi
khuén sdng trong dich 1én men 12 yeu t6 quan trong nhét trong
thoi gian bao quan san phim. Sy song ciia vi khuén lactic phu
thugc vio sy ¢6 mit cla oxy trong san phim, chat lrong cia
bao bi béo quan, thoi gian 1én men va nhiét d6 ton tri¥, ddng
thoi con phy thude vao cic chét (e ché nhu him lu'ong axit
dugc tao ra trong thdi gian bao quéan [6]. S§ lwong vi khuén
theo ddi sau 30 ngdy bao quan vin dam béo dat yéu ciu véi sb
lugng trén 108 CFU/ml.

Tong hgp céc két qua trén, ching t6i dé xuit quy trinh cong

nghé ché bién sin phém nwéc uong 1€n men lactic tir khoai lang
tim nhv hinh 1.

I So ché —I
!

Lam chin (160°C/15 phit) |

'

Xay
Ty 1& khoai lang/nuéc: 1/4

!

I Thity phn (60°C/1,5 giéy)

|4_ Enzyme glucoamylase 0,15%

Phéi trén Bubmg, bt sira, sodium
l citrate, pectin

| Thanh trang (85°C, 15 phist) I

Lactobacillus bulgaricus

I Lén men (41£1°C/6gi%) | 3%

v

| Phéi huong |<~
v
L Péng hoa (170 Pa) j

L Pong chai, ghép nip I

| Bio quin (4-6°C) |

y

Hinh 1. So d6 quy trinh cdng ngh¢ ch€ bién nudc udng lén men
lactic tir khoai lang tim.

Thuyét minh quy trinh:

» Yéu cdu nguyén ligu: ci khoai lang tim phai dat chuin
chét luong (gia tri dinh dudng, gi tri cam quan) cho muc dich
ché bién. Khoai thudng dugc thu hoach & do gia 4,5 thang (ké



mmmmmmm Khoa hoc Néng nghiép

tir thoi gian bat dau trong). Ham lugng tinh bot, dudng dat téi
da twong img 24,34 va 5,05%.

» So ché: khoai lang tim‘dug’c lwra chon, loai bo nhimg cu
bi hu hong, phan dap nat..., 10i tién hanh rira sach, got v, thai
14t theo chiéu ngang cii véi chiéu day khoang 40 mm.

» Ldm chin: khoai lang tim twoi duogc tién hanh lam chin
bing phuong phap hip & nhiét 6 100°C trong thdi gian 15
phut. Yéu cau céc Iat khoai sau khi lam chin it bj gay nt, c6 do
chin ddng déu va c6 mau tim thim.

» Xay: sau khi lam chin, nguyén liéu dugc nghién nhd, sau
d6 bot khoai lang tim dugc phoi tron véi nudc theo ty 16 khoai
lang/nuéce: 1/4.

» Thiiy phdn: myc dich dé thily phan tinh bt tao ra duong
glucose. Str dung ché pham enzyme glucoamylase véi nong do
0,15% va tién hanh & nhiét d6 60°C trong 1,5 gid.

» Phéi trén: véi muc dich tao cho san phém c6 huong v1
hép dAn v tao diéu kién cho qué trinh 1én men. Tién hanh bd
sung cac chit diéu vi va phu gia nhu sau: bt sita 3%, sodium
citrate 0,15%, huong sira 0,07%, pectin 0,05% va dudng cho
t&i khi ham lugng chét khé hoa tan tdng sb cta dich dat 16°Bx.

» Thanh trung: muc dich tiéu diét vi sinh vét bj nhiém tap
trong qué trinh ché bién, tranh cac hu hong khéng mong muén.
Dich sau khi phdi tron dugc gia nhiét dén 85°C va giir trong
15 phit. Sau d6 dugc 1am ngudi dén nhiét do 1én men 41£1°C.,

» Lén men: muc dich cta qua trinh 1én men 14 tao diéu kién
cho céc vi khuan 6 ich phét trién, san sinh axit lactic lam ting
gia tri dinh dudng va ting gié tri cdm quan.

» Cdy giong: ché phim vi khu'f}n lactic Lactobacillus
bulgaricus thuén khiét véi ty 16 3%. Tién hanh 1én men & nhiét
d6 41x1°C trong thoi gian 6 gid.

» Dong héa: san phim dugc ddng hoa & 4p sudt 170 Pa
nhdm gép phan n dinh trang thai cho san phim.

» Dédng bao bi: sin phim dwgc déng trong bao bi PC 100
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ml hodc chai HDPE 100 ml va dan kin.

» Sdn pham: 4 uéng 1én men lactic tir khoai lang tim Nhat
Bén dugc bao quan & nhiét do 4-6°C véi thoi han sir dung 30
ngay.

Két lugn

Qua trinh nghién ciru @3 xac dinh dugc théng sb cong
ngh¢ cac cong doan chinh 13 thiy phén tinh bt khoai lang
bang enzyme glucoamylase 0,15% & nhiét do 60°C, thoi gian
1,5 gio va Ién men bang vi khudn Lactobacillus bulgaricus
v6i ty 1¢ tiép giong 3% (twong img mat do vi khudn lactic 1
10° CFU/ml) trong diéu kién nhiét do 41+1°C, thoi gian Ién
men 1a 6 gi¢ cho nuée uéng 1én men lactic dat chét lugng yéu
cau. Tir 46, thiét 13p dugc so d quy trinh cong nghé ché bién
nudc uong 1én men lactic tir khoaj lang tim dat chi tiéu cht
lugng, d4m béo an toan thuc phim.
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