KHOA HOC CONG NGHE
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Nghién cttu nham xac dinh diéu kién tdi uu cho qua trinh thity phan tinh bot khoai lang tim. Tién hanh
khao sat anh hudéng cua ty 1é khoai/nudc 5 — 40%, pH 4,5 - 6,5, nhiét do 60 — 80°C, thoi gian thiy phan 40 —
80 phut va nong do enzyme a-amylase 0,01 - 0,05% cho qua trinh thdy phan dén ham luong duong khir da
duoc nghién ctru. Thuc hién thiét ké thuc nghiém cau tric c6 tam cho 4 nhan t6 da duoc 4p dung dé toi wu
héa qua trinh thuy phan tinh bot, két qua moé hinh théng keé xac dinh dich thity phan c6 ham luong duong
khit cao nhat 1a 25,934 g/kg tai cac diéu kién t6i wu: pH = 5,5, nhiét do 71°C, thoi gian thiy phan 61 phat va
ndng do enzyme o-amylase 0,03%. Két qua thuc nghiém tuong thich cao véi moé hinh, s6 lieu nghién ctu 1a
tién dé dé xay dung quy trinh san xuat nudc khoai lang tim 1én men.

Tt khoa: Alpha-amylase, khoai lang tim, Ién men, (67 uu hod, thuy phan tinh bot.

1. M0 DAV

Khoai lang (Jpomoea batatas) 1a mot loai cay
trong thich nghi véi nhiéu viing sinh thai nhiet doi va
can nhiét doi, co6 gia tri dinh duong [1, 2]. Khoai lang
la thuc phdm phé bién, hitu ich cho stc khée con
nguoi do chua nhiéu tinh bot, protein, acid amin,
vitamin A, B, C, E va hon 10 loai nguyén t6 vi luong
can thiét khac nhu canxi, kém, sat, magie, kali, natri,
phot pho,... Dac biét, khoai lang tim con chira nhiéu
hop chiat chéng oxy héa manh nhu: phenol,
anthocyanin, anthocyanidin... giup bado vé cac
lipoprotein ty trong thap khéi cac qua trinh oxy hoa,
loai bd cac goc tur do, ngan ngtra ung thu, cai thién
chtc nang thi giac, tc ché két tu tiéu cau va nhiéu
chtic nang sinh Iy khéc. Trong s6 cac giong khoai
lang duwoc tréng phd bién & dong bang séng Clu
Long, giong khoai lang tim Nhat HI491 duogc trong
voi dién tich kha 16n (chiém trén 78%) do c6 nang
sudt cao (trén 25 tdn/ha), phdm chat tot, phi hop véi
muc dich xuat khiu [3, 4]. Qua két qua diéu tra tinh
hinh canh tac khoai lang tim Nhét tai Vinh Long cho
thdy, gia thanh khoai lang tim Nhat luon bién dong
bat thuong [5, 6]. Bén canh d6, khoai lang tim gia rat
ré néu khoai bi gay vo do thu hoach, do van chuyén
hoac do khong dat kich c& [7]. V6i luong khoai
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khong dat tiéu chuin nhu vay sé duoc nguoi dan tan
dung lam thiic an cho gia sdc hoac bo di vo cluing
lang phi ma khong mang lai bat ky loi ich kinh té
nao. Do d6, van dé dit ra 1a phai tan dung nguén
nguyén lieu khong dat chudn nay va cting nhu tim
duoc dau ra 6n dinh hon cho néng dan. Cho dén thoi
diém hieén tai da c6 mot s nghién cttu vé cac san
pham lén men tir khoai lang tim ctia Nguyén Vian
Thanh va cong su (2019) [8], Hoang Thi Lé Hang va
cong su (2018) [9]. Tuy nhién, cac nghién cttu van co
st khac biét vé tinh chat ctia san phdm ciing nhw chi
moéi tap trung nhiéu vao khao sat, t6i wu hoa cac
thong so tai cong doan lén men ruou, do dé cac cong
doan d6ng vai tro tién dé cho lén men cé thé ké dén
nhu dich héa van chua dugc khao sat day da. Vi thé
voi muc tiéu hoan thién quy trinh san xudt nuodc
khoai lang tim Ién men viéc t6i uu hod cac yéu to: ty
lé co chat, pH, nhiét do, nong do enzyme, thoi gian
thuy phan tinh bt tai cong doan dich hoa la diéu can
thiét. Ngoai ra, khi néi dén tinh chat san pham thi
day citing 12 yéu t6 tao nén su khac biét cho nghién
cttu, mang xu huéng nudc giai khat lén men co6 do
con thdp va con lai duong khit, két hop bé sung CO,
sé tao nén su d6i madi lam da dang héa hon dong san
pham nudc trai cay lén men trén thi truong hién nay.
Muc tiéu ctia nghién cttu 1a xac dinh diéu kién
toi ru cho qua trinh thuy phan tinh bot véi ing dung
ché phdm enzyme o-mylase tao ham luong duong
khit cao nhat cho cac qua trinh thuy phan tinh bot
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(dich hod), chuén bi cho qua trinh dudng hoa bing
enzyme gluco-amylase, huéng t6i san xudt cac san
phdm lén men nhu ruou, nudc giai khat c6 con tir d6
tao ra cac san pham c6 gia tri kinh té, giai quyét dau
ra cho loai nguyén liéu nay.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu, hoa chit

2.1.1. Nguyén liéu

Nguyén liéu khoai lang tim Nhat Ban co tén
khoa hoc 1a Ipomoea batatas thuoc ho
Convolvulaceae duoc mua tai hé thong siéu thi Big C
thanh phé H6 Chi Minh c6 ngudn goc xudt xir tir xa
Tan Thanh, huyén Binh Tan, tinh Vinh Long, d¢ tudi
thu hoach khoang 110 ngay sau khi vui
hom xuéng dusi dat [10]. Ché phdm enzyme o-
amylase (tt vi khudn Bacillus licheniformis, 135
KNU/g, tén thuong mai la Termamyl 120L) cta hang
Novozymes, Pan Mach.

2.1.2. Hoa chat

Acid citric; sodium hidrogen carbonate; 3,5
dinitrosalicylic acid; potassium sodium tartrate;
sodium hydroxide; nuoc cat.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap chudn bi mau

Khoai lang tim — Rita sach — Hap chin — Lam
ngudi — Xay nhuyén — Can vao binh tam giac (250
g/mau) — Diéu chinh pH — Diéu chinh nhiét do

— B0 sung enzyme — U enzyme — Lam ngudi —
Xac dinh ham luong duong kh [11].

2.2.2. Phuong phap bo' trf thi nghiém

Nghién ctiu nay tap trung vao cong doan thiy
phan tinh bot trong quy trinh ché bién san pham, cac
thi nghiém duoc thuc hién nhu sau:

Thuc hién lan luot theo trinh ty 5 thi nghiém
duoc bo tri gdbm mot nhan t6: ti 1& khoi luong
khoai/khoi luong nudc (5%, 10%, 15%, 20%, 25%, 30%,
35%, 40%); pH (4,5, 5,0, 5,5, 6,0, 6,5); nhiét do (60°C,
65°C, 70°C, 75°C, 80°C); thoi gian thuy phan (40 phuit,
50 phut, 60 phut, 70 phat, 80 phut ) va néng do
enzyme a-amylase (0,01%, 0,02%, 0,03%, 0,04%, 0,05%)
dé xac dinh cac thong s6 so bo 1am tién dé thuc hién
mo hinh t6i wu hoa cta cac nhan t6 anh huéng dén
hoat dong thuy phan ctia enzyme o-amylase trong
san xuat nudc khoai lang tim 1én men.

223 Toi uu hoa qud trinh thuy phan tinh bot
khoai lang tim bang enzyme a-amylase

Ap dung thiét ké thuc nghiém cdu tric c6 tam
(CCD: central composite design) dé toi uu héa qua
trinh thuy phan tinh bot khoai lang tim bing enzyme
a-amylase. Cac yéu t6 khao sat duoc thé hién trong
bang 1. Méi thi nghiém déu duoc xtt ly tuong tu muc
2.2.1 v6i ti 1é khoai/nudc 1a 35%.

Bang 1. Cac yéu t6 trong ma tran thirc nghiém theo mé hinh CCD

’ o Miic
Bién Yéu to
-0 -1 0 1 a
X, pH 5,00 5,25 5,50 5,75 6,00
X, Nhiét do (°C) 65,0 67,5 70,0 72,5 75,5
X, Thoi gian (phat) 50 55 60 65 70
X, Nong do enzyme (%) 0,020 0,025 0,030 0,035 0,040

Két qua xac dinh duogc diéu kién toi wu cho qua
trinh dich hoéa khoai lang tim trén co s& moé hinh
thue nghiém thong ké mo ta tuong hop két qua thuc
nghiém. M6 hinh bac 2 t6ng quat dé du doan cac
diéu kién t6i vu c6 dang nhu sau:

Y, = ag + a; Xy + a,X, + 23X+ a,X, + ;X% + a5, X% +
2 2
agsXs” + aX,® + 21X Xot 215X, Xy + a1, X, Xy + apXoXs +
Ay Xo Xy + a3, X5Xy

Trong do: Y,1a ham luong duwong khi (g/kg); X;:
pH; X,: nhiét do (°C); X;: thoi gian thiy phan (phut);

X,: nong do enzyme (%); a,, a;, a; 1a cac hé so cua
phuong trinh héi quy [12].

2.2.4. Phuong phap phan tich hoa Ii

- Xac dinh ham luong tinh bot theo TCVN 4594
1988 [13]: Tién hanh can 5 - 20 g mau, chuyén toan
bo vao binh tam giac dung tich 250 ml, trang ky coc
can bang nudc cat, luong nuoc cho vao binh khoang
100 - 150 ml. Thém 5 ml axit clohydric dic vao binh
khoang 100 - 150 ml. Thém 50 ml axit clohydric dac
vao binh mau, day nat cao su c6 cam 6ng sinh han
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nguoc va dun trén bép cach thiy soéi trong 2 gio. Lay
binh ra lam nguoi, trung hoa mau bang natri
hydroxit 30%, khit protit, loc, dinh muc. Hut 5 - 25 ml
dich loc, chuyén vao binh tam giac dung tich 250 ml,
thém vao binh 50 ml hén hop pheling A, B va tiép tuc
dun, loc, hoa tan va chuian d¢. Ghi s6 ml kali
pemanganat 0,IN da dung. Ham luong tinh bot (X)

tinh bang % theo cong thire: X = (X1 - X2) x 0,9.
Trong d6: X1 1a ham luong gluxit tdng s6 va X2 1a
ham luong duong téng s6 xac dinh theo phuong
phap Bertrand.

- Xac dinh ham luong duong khtt bing phuong
phap do quang phé voi thusc thir DNS [11]: Tién
hanh can 1,5 gam dich sau thuy phan cho vao binh
dinh mtrc 100 ml, tiép tuc cho nudc cat toi vach dinh
muc va loc vao coc. Hut 1 ml dich loc cho vao ong
nghiém, thém vao moi 6ng nghiém 0,5 ml thudc thir
DNS, lac déu cac 6ng nghiém. Dé cac 6ng nghiém
vao noi cach thay dang so6i dung 5 phut, 14y ra lam
ngudi dén nhiét do 25 - 30°C rdi do mat do quang &
buée song 540 nm. Tinh két qua dya vao do hap thu
ctia dung dich méu tinh ra néng do glucose theo
duong chuén: y = 5,4533x + 0,0175 (R? = 0,9994).
Ham luong duong khit duoc tinh theo cong thiic:

Vdm

Glucose (g/kg) =C_,.><§>< . Trong do: Cg

m
ham luong glucose tinh theo dudng chuin (g/kg);
V,, Vs, Vg, 1an luot 1a: thé tich mau 14y di phan tich,
thé tich binh dinh muc trong day chuén, thé tich
binh dinh mutc sau xt i mau (ml); m: khéi luong
mau (g).

2.3. Phuong phéap xtt 1i s6 ligu

Cac thi nghiém duoc lap lai 3 lan, két qua duoc
trinh bay & dang gia tri trung binh + gi4 tri sai s6. Két
qua duogc tinh toan bang phian mém Microft Office
Excel 2010 va phian mém théng ke IBM SPSS
Statistics 2. Két qua phan tich ANOVA voi do tin cay
95%, so sanh su khac biét gitta cac nghiém thitc qua
phép thir LSD. Quy trinh m6 hinh hoéa va t6i uvu hoa
thuc nghiém duwoc thuc hién trén phin mém
MINITAB (a = 5%). D6 thi dugc vé bing chuong
trinh Microsoft Office Excel 2010 va IBM SPSS
Statistics 2.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia ti 1é khoai/nuéc dén ham
luwong duong khir trong qua trinh thuy phan tinh bot
khoai lang tim

Thi nghiém tién hanh dua trén co chat 1a tinh
bot trong nguyén liéu khoai lang tim. Vi muc tiéu
l1a xac dinh anh hudng cta ti lé khoai/nuéc dén
hoat tinh clia enzyme o-amylase trong qua trinh
thily phan. Két qua khao sat lwong duong khir sinh
ra khi dich héa tinh bot khoai lang véi cac muec ti
lé khoi luong khoai/khoi luong nudc (5% - 40%) &
diéu kién pH 5,5; nhiét do 60°C; nong do enzyme
0,03% trong thoi gian thily phan 60 phut duoc trinh
bay ¢ hinh 1.
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Hinh 1. Anh huéng ciia ti 1¢ khoai/nuéc dén ham
Ieong duong khir trong qua trinh thuy phén tinh bot
khoai lang tim

Phan tich két qua nghién cttu (Hinh 1), cho thay
mic do thiy phan thay déi khi thay ddi ti le
khoai/nudc. Khi tang ti 1é khoai/nuoc thi ham luong
duong khtr sinh ra cting ting. Ham luong duong khi
tang nhanh Kkhi tang ti Ié khoai/nuéc 5 - 30% do ban
dau ham luong tinh bot trong mau thap, kha nang
tiép can giita enzyme va co chat lon, kéo theo kha
nang phan cat liéen két o- 1 - 4 glucoside trong tinh
bot thanh duwong tang. Tuy nhién, khi tiép tuc tang ti
1é khoai/nuoc lén 35% dén 40% thi ham luong duong
khtr sinh ra ting it va khong c6 su khac biét co y
nghia thong ké tai muc y nghia a = 0,05. Do toan bo
lwong enzyme cho vao da két hop duoc véi co chat va
dat ham luong duong khir cuc dai. Khi ting ti Ié
khoai/nuéc qua cao sé anh hudong dén do nhot cta
dich khoai, gdy can tr& hoat déng ctia enzyme o-
amylase, do d6 ham luong duong khit sinh ra tang
nhung khong dang ké. T s6 lieu thong ke (hinh 1),
¢6 2 nghiém thtrc cho két qua ham luong duong khir
cao la 35% (22,229 + 1,040 g/kg) va 40% (25,041 +
1,459 g/kg). Nhu vay, dé dem lai hiéu qua kinh té, ti
1é khoai/nudc 35% la nghiém thitc duoc chon d@é thuc
hién cac thi nghiém tiép theo.
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3.2. Anh huéng ctia pH dén ham luong dudng
kh trong qua trinh thuy phan tinh bot khoai lang
tim

pH moi truong anh hudéng dén mic do ion hoa
co chat, enzyme va dic biét anh hudng dén do bén
enzyme. Chinh vi thé pH c6 anh huéng rat manh dén
phan tmg ctia enzyme [14]. pH t6i thich cho hoat
dong cta enzyme a-amylase 1a 4 dén 6 [15]. Do do,
gia tri pH tir 4,5 dén 6,5 dugc chon lam khao sat tai
cac diéu kién thiay phan: Ti lé khoai/nuéc 35% (thi
nghiém 3.1); nhiét do 60°C, nong do6 enzyme 0,03%
trong thoi gian thiy phan 60 phut (Hinh 2).
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Hinh 2. Anh huéng ctia pH dén ham luong duong
khit trong qua trinh thuy phén tinh bot
khoai lang tim

Két qua xtr ly thong ké & mitc y nghia 5% cho
thay, pH c6 anh huéng dén qua trinh thuy phan tinh
bot khoai lang tim bing enzyme o-amylase. Ham
luong duong khir sinh ra ting dan khi pH ting ti
4,5 - 5,5 nhung khi ting dén 6,5 thi ham luong
duong khtr c6 xu huéng gidm do van toc phan tmg
enzyme sé ting dan va dat dén diém cuc dai tai gia
tri pH t0i wu, vuot qua giéi han pH nay hoat dong
xUc tac clia enzyme sé giam [14]. O pH 5,5, ham
lwong duong khit sinh ra dat cuc dai twong duong
16,932 + 0,123 g/kg. Két qua phan tich thong ké
cho thdy, hoat dong thay phan clia enzyme a-
amylase tai cac mic pH 5,0; 5,5; 6,0 déu cho ham
Iwong duwong khir cao va cé su khac biét co nghia so
voi muic pH = 4,5, tai mac y nghia 5%. Nhu vay, co
thé chon gia tri pH = 5,5 1a gia tri pH thich hop
nhim tao diéu kién cho enzyme o-amylase hoat
dong tot. Két qua nay phu hop so véi nghién ctu
trudc day cua Jagatee S et al (2015) [15].

3.3. Anh huéng ctia nhiét 46 dén ham luong
duong khir trong qué trinh thuy phén tinh b6t khoai
lang tim

Tién hanh thuy phan voi nhiét do thay ddi trong
khoang 60 — 80°C [16] va c6 dinh 4 yéu to ti lé
khoai/nuéc: 35% (muc 3.1), pH: 5,5 (muc 3.2), nong
do enzyme 0,03% trong thoi gian 60 phut. Két qua
nghién ciru duoc thé hién & hinh 3.

Két qua xtt ly thong ké ¢ mirc y nghia 5%, cho
thdy nhiét do c6 anh huéng dén qua trinh thuy phan
tinh bot khoai lang tim bang enzyme a-amylase. Két
qua nghién ctu thu dwoc (Hinh 3) cho thdy, ham
luong duong khit tang dan khi nhiét do ting tir 60°C
dén 70°C. Khi ti€p tuc tang nhiét o trén 70°C, ham
lugng duong khir c6 xu huong gidm do toc do6 phan
ung enzyme chi ting dén mot gioi han nhiét do nhat
dinh, vuot qua gioi han d6 toc do phan tng enzyme
sé giam va dan dén muc triet tieu [14]. Tai nhiét do
70°C, ham luong duong khir tao thanh sau thily phan
dat cao nhat 25,937 + 1,735 g/kg va c6 su khac biét
¢6 nghia so véi khi dich héa & 65°C va 80°C. Nhu vay,
& diéu kién 70°C 1a nhiét do thich hop cho hoat dong
enzyme o-amylase.
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Hinh 3. Anh huéng ciia nhiét 46 dén ham leong
duong khit trong qua trinh thuy phén tinh bot
khoai lang tim

3.4. Anh huéng ctia thoi gian thiy phan dén
ham luong dudng khit trong qué trinh thuy phan tinh
bot khoai lang tim
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Hinh 4. Anh hudng ciia thoi gian dén ham luong

duong khir trong qua trinh thuy phan tinh bt
khoai lang tim
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Thoi gian thiy phan dugc tién hanh khao sat
trong khoang 40 dén 80 phut. C6 dinh 4 yéu t6 ti lé
khoai/nuéc: 35% (thi nghiém 3.1), pH: 5,5 (thi
nghiém 3.2), nhiét do 70°C (thi nghiém 3.3). Két qua
nghién cttu duoc thé hién ¢ hinh 4.

Két qua phan tich one-way ANOVA cho thdy,
thoi gian thily phan c6 anh huong dén ham luong
duong kht. Luong duong tang khi thoi gian thiy
phan tir 40 phut dén 60 phut. Két qua dich héa khoai
lang tim (Hinh 4), mdc thoi gian 60 phut cho luong
duong cao nhat 25,163 + 0,578 g/kg. Tuy nhién, khi
tiép tuc ting thoi gian duong hoa thi ham luong
duong khit lai gidm xudng. Diéu nay hoan toan phu
hop voi ly thuyét. Thoi gian thily phan dai c6 thé tao
diéu kién tiép xdc gitta co chat va enzyme lam cho
qua trinh thiy phan xay ra tot hon, tao ra nhiéu san
phdm. Sau d6, c4c san phdm sinh ra sé dong vai tro
nhu chit kim ham khoéng canh tranh va kim ham
hoat dong ctia enzyme nhiéu [14].

Nhu vay, thoi gian thay phan 60 phut la phu
hop cho nghién ctu nay nham tiét kiém thoi gian va
dem lai hiéu qua kinh té. So v6i nghién ctru Jagatee
S et al. (2015) [15], thoi gian thiy phan dai hon, cé
thé giai thich 1a do diéu kién thty phan khac nhau
vé noéng do enzyme 0,02%, pH = 5,2 va nguén goc
ctia enzyme khac nhau, dan dén thoi gian thiy phan
dai hon.

3.5. Anh huéng ctia ndong do enzyme c-amylase
dén ham luong duong khix trong qua trinh thuy phéan
tinh bt khoai lang tim

Nong do enzyme anh huéng 16n dén qua trinh
chuyén hoéa co chat, day 1a yéu to tac dong dén hieu
qua ctia phan tng thiy phan. Nong d6 enzyme thich
hop sé cho téc d6 phan tng thay phan nhanh va dat
ham luong duong khix cao.

Két qua nghién ctru duoc thé hién & hinh 5 cho
thdy, nong do enzyme o-amylase c6 anh hudéng dén
hoat dong clia enzyme trong qua trinh thuy phéan
khoai lang tim tai mitc y nghia 5%. Khi tién hanh thay
d6i néng do enzyme tir 0,01 dén 0,03% thi ham luong
duong khtt ting (néng do6 enzyme 0,01% ham luong
duong khir sinh ra 1a 20,681 + 1,096 g/kg, tuong tu
0,02% la 22,922 + 0,244 g/kg va tai 0,03% la 25,245 +
0,440 g/kg. Tuy nhién, khi tiép tuc ting néng do
enzyme lén 0,04% va 0,05% thi ham luong duwong khi
sinh ra khong c6 su khac biét c6 nghia so voi nong
do 0,03% do giai doan dau khi thira néng do co chat,

van toc phan tng phu thuoc tuyén tinh vao néng do
enzyme, ham luong duong khit sinh ra ting lén
nhung khi nong do enzyme tang toéi mot mic do nao
d6 thi van téc phan tng ting khong dang ké [17].
Chinh vi vay, can xac dinh nong d6 enzyme thich
hop dé qué trinh dich héa x4y ra nhanh va dem lai
hiéu qua kinh té.

Trong nghién ctu nay, nong d0 enzyme a-
amylase 0,03% duoc chon 1a diéu kién dé thiy phan
dich khoai lang tim va thu duoc dich c6 ham luong
duong khtr cao nhat 1a 25,245 + 0,440 g/kg. Két qua
nay pht hop so voi nghién cttu trudc day ctia Nguyén
Van Thanh va cs (2019) [8] nong do enzyme 0,03%
duoc chon 1a nghiém thirc thich hop nhat cho qua
trinh dich hoa.

o 30 - X
> 2 b E ==
I T =
w20
g L
B
B
£ 107
g
jon}
0 T T T T T
0,01 0,02 0,03 0,04 0,05
Nong dd enzyme (%)

Hinh 5. Anh huéng ctia ndng do enzyme dén ham
lueong duodng khir trong qua trinh thuy phén tinh bot
khoai tim

3.6. T6i vu héa qua trinh thuy phan tinh bot
khoai lang tim bing enzyme o-amylase

Dua vao két qua cta cac thi nghiém trén, co6 thé
thdy ring ti 1é khoai/nuoc c6 anh hudong dén qua
trinh dich hoéa khoai lang tim, cu thé khi ting ti le
khoai/nudc 5 — 35% thi ham luong duong khir ting.
Tuy nhién khi tiép tuc ting dén 40% thi ham leong
duong khir tang nhung khong khac biét c6 y nghia,
vi vay c6 dinh ti 1é khoai/nudc 1a 35%. Cac nhan to
tham gia vao phuwong trinh la X;: pH 5,0 - 6,0, X,:
nhiét do 65 - 75°C, X,: thoi gian thay phan 50 — 70
phut, X, : néng d6 enzyme 0,02 - 0,04% c6 anh hudng
dén qua trinh dich hoéa dich khoai lang tim. Két qua
thuc nghiém t6i vu hoéa véi ham muc tiéu 1a ham
luong dudng khir duoc thé hien & bang 2, gia tri cac
hé s6 hoi quy va (o = 0,05) duoc trinh bay trong
bang 3.
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Bang 2. Thiét ké thuc nghiém va gi4 tri ham muc tiéu theo mo6 hinh CCD

Bién ma hda Bién thuc Ham ltrong duong
STT ‘ khit (g/kg)
X, X, X, X, pH Nhiét | Thoi gian Nong do Thuc Du
do (°C) (phut) enzyme (%) nghiém doan
1 0 0 2 0 5,50 70,0 70 0,030 21,577 22,050
2 0 0 0 0 5,50 70,0 60 0,030 25,124 25,646
3 1 1 -1 1 5,75 72,5 55 0,035 21,699 20,779
4 1 1 1 1 5,75 72,5 65 0,035 22,392 20,637
5 0 2 0 0 5,50 75,0 60 0,030 20,232 21,700
6 2 0 0 0 6,00 70,0 60 0,030 19,173 19,598
7 -1 -1 1 1 5,25 67,5 65 0,035 19,947 19,639
8 0 0 0 0 5,50 70,0 60 0,030 25,082 25,646
9 1 1 -1 -1 5,75 72,5 55 0,025 22,148 21,209
10 0 0 -2 0 5,50 70,0 50 0,030 18,543 19,450
11 -1 1 -1 1 5,25 72,5 55 0,035 20,436 19,817
12 1 -1 -1 -1 5,75 67,5 55 0,025 16,972 17,097
13 0 0 0 0 5,50 70,0 60 0,030 25,611 25,646
14 0 0 0 0 5,50 70,0 60 0,030 26,467 25,646
15 -2 0 0 0 5,00 70,0 60 0,030 18,565 18,518
16 1 1 1 -1 5,75 72,5 65 0,025 20,966 22,687
17 0 -2 0 0 5,50 65,0 60 0,030 16,524 17,440
18 0 0 0 2 5,50 70,0 60 0,040 19,035 19,122
19 0 0 0 -2 5,50 70,0 60 0,020 20,232 19,522
20 1 -1 1 1 5,75 67,5 65 0,035 19,458 19,217
21 -1 1 1 -1 5,25 72,5 65 0,025 21,944 21,297
22 -1 1 1 1 5,25 72,5 65 0,035 19,047 19,787
23 -1 -1 -1 1 5,25 67,5 55 0,035 18,373 18,517
24 0 0 0 0 5,50 70,0 60 0,030 25,915 25,646
25 1 -1 -1 1 5,75 67,5 55 0,035 18,806 18,207
26 0 0 0 0 5,50 70,0 60 0,030 25,693 25,646
27 -1 -1 -1 -1 5,25 67,5 55 0,025 16,361 16,867
28 -1 -1 1 -1 5,25 67,5 65 0,025 19,825 19,609
29 0 0 0 0 5,50 70,0 60 0,030 25,926 25,646
30 -1 1 -1 -1 5,25 72,5 55 0,025 20,599 19,707
31 1 -1 1 -1 5,75 67,5 65 0,025 20,355 19,727
Bang 3. Céac hé sb hdi quy ctta mo hinh ) -0,2431 -10,91 0,000
Ham luong dwong khit (g/kg) A gg‘;‘g 23(2) 8888
Noi dun Gia tri he s6 s o Ay - S ,
0 g h(‘)i.quly GiatriT | GiatriP Tuwong thc
a, -2258 81,20 0,000 a 0,509 1,22 0,239
Tuyén tinh 0,087 Ay -0,022 -0,43 0,671
a, 259,800 1,82 0,000 ay -108,000 0,85 0,409
a, 33,960 6,47 0,003 Ay -0,023 -2,87 0,011
a, 8,230 3,56 0,736 ay -30,800 -1,54 0,143
a, 7493,000 -0,34 0,087 ay -16,200 -1,64 0,121
Bac 2 R? 0,957
2'111 -26,350 10,12 0,000 P value of lack of fit 0,047
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Bang 3 cho thiy, mdi twong quan ctia ham luong
duong khtr sinh ra véi cac bién: pH, nhiét do, thoi
gian, nong do enzyme a-amylase c6 nghia (P <0,05).
Phuong trinh héi quy thé hién tuong quan cta diéu
kien thtay phan dén ham luwong duong khir thu nhan
duoc thiép 1ap va st dung dé du doan ham luong
duong khir tao thanh tir qua trinh dich héa:

Y - 2258 + 259,8 X, + 33,96 X, + 8,23 X, +
7493 X, - 26,35 X2 - 0,2431 X,2- 0,049 X.* - 63223 X2 +
0,509 XX, - 0,022 XX, - 108 XX, - 0,023 X,X; - 30,8
XX, - 16,2 X,X,

Cac gia tri toi uu cta cac bién doc lap trong budc
duong hoéa ciing duoc xac dinh tr phan mém
MINITAB. Cac diéu kién t6i wu cho giai doan nay 1a
X;: 5,5; X, ¢ 71°C; X; : 61 phuat va X, : 0,03%. Ham
luong duong khir du doan theo cac diéu kién néu
tréen la'Y: 25,934 g/kg.

Otimal 60 750 700 0040
D:09098 0! ; ; b .

Low 50 650 500 0020

y / \ / \\ / \ / \

Maximum / “‘\‘ /

y=259335 /
d=0909%6 | | VS

Hinh 6. Mb hinh t8i tru ho4 ciia qu trinh thuy phan
tinh bot khoai lang tim bdi cac thong s6 pH, nhiét do,
thoi gian, néng dd enzyme

bé kiém dinh cac gia tri du doan ctia mo hinh,
cac diéu kién toi wu duoc thuc hién doc 1ap voi ba lan
lap lai va gia tri trung binh ctia ham luong duong khi
dat duoc 1a 25,941 + 0,352 g/kg, twong duong vai gia
tri w6c tinh ctia mé hinh duoc thiét lap. Déng thoi
tién hanh doi sanh két qua phan tich ham luong tinh
bot ban dau trong nguyén lieu khoai lang tim 1a 21,2
g/100 g va ham luong tinh bot con lai trong dich
khoai lang tim sau thuy phan bang enzyme o-
amylase (giai doan dich héa) voi cac thong s6 toi wu
la 4,99 g/100 g, cho thdy hiéu suat dat kha cao
(76,46%).

4. KET LUAN

Tt két qua mo6 hinh t6i vu hoa qua trinh thuy
phan tinh bot khoai lang tim bang enzyme a-amylase
trong san xuat nudc khoai lang tim 1én men ghi nhan
tai diéu kién voi cac thong so pH: 5,5; nhiet do: 71°C,
thoi gian: 61 phut va néong do6 enzyme o-amylase:

0,03% cho dich thiy phan dat ham luong duong khix
cao nhat du doan 1a 25,934 g/kg. Dong thoi két qua
thuc nghiém & cac diéu kién t6i wu duoc thuc hién
doc lap, ba lan lap lai, voi gia tri trung binh cta ham
lwong duwong kh dat duoc 1a 25,941 + 0,352 g/kg cho
thay su tuong thich rat cao véi mo hinh. Vi thé viéc
nghién ctru thiy phan tinh bot bang enzyme a-
amylase c6 thé 1a ing dung bén vitng cho san xuat
cac san pham tir nguyeén liéu khoai lang tim.
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OPTIMIZATION OF THE HYDROLYSIS OF PURPLE SWEET POTATO STARCH BY
o-AMYLASE IN THE PRODUCTION OF FERMENTED JUICE

Nguyen Hoang Anh, Nguyen Thi Diep,

Le Nguyen Dang, Phan Duc Tai, Le Huynh Anh Thu
Summary

This study was conducted to optimize purple sweet potato starch’s hydrolysis. The 5-factor central
composite design (CCD) was used to study effects of sweet potato/water ratio 5 — 40%, pH 4.5 - 6.5,
temperature 60 — 80°C, hydrolysis time 40 — 80 minutes and a-amylase concentration 0.01-0.05% on reducing
sugar’s content and hydrolysis yield. At optimized conditions of pH 5.5, 71°C; 0.03% o-amylase and 61
minutes, maximum reducing sugar content and hydrolysis yield were 25.934 g/kg. The determined model
was highly compatible with experimental results and would be applied for purple sweet potato fermented

beverage’s production.

Keywords: Alpha-amylase, fermentation, purple sweet potato, optimize, starch hydrolysis.
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