TAP CHi CONG THUONG

NGHIEN CUU SU DUNG DICH THUY PHAN
TINH BOT BOI ENZYME AMYLASE
THUGONG MAI TRONG CHE BIEN KEO MEM

® HUYNH THI PHUONG LOAN - NGUYEN BAO LOC - LE THANH THUY

TOM TAT:

K&t qua nghién cifu cho thay, hiéu qua ctia qu4 trinh thity phan tinh bot ting 1én dang ké khi két
hdp 2 loai enzyme 4-amylase va glucoamylase. So v6i tinh bt gao va bip, dich thiy phan cda tinh
bot sin c6 ham lugng glucose, maltose va chi s6 DE cao nhat. K&t qui phan tich vé ciu tric va
d4nh gia cAm quan cho thi'y, keo mém lam tif mat tinh bot clia sin cho k&t qua kha quan, khdng
khdc biét c6 y nghia thong ké so v6i keo mém dugc 1am tir mach nha thuong mai.

Tir khéa: amylase, tinh bot, thity phan, keo mém.

1. Dit van dé

Tinh bot 12 ngudn dy trit chinh clia nhiéu ciy
trong quan trong nhu lda mi, gao, ngd, sin va
khoai tdy,... Trong nhiéu nim qua, di c6 su
chuyén dich tir phuong phdp thiy phan tinh bot
bing acid cho d&n viéc st dung enzyme chuyén
héa tinh bot trong sdn xuit maltodextrin, tinh bot
bi€n tinh, dudng glucose va fructose. Qud trinh
thiy phén tinh bot st dung acid vo c¢o nhu HCI va
H,SO, cho k&t qué rit khé ki€m sodt va sé tao
nhiéu sdn pham khong mong mudn, khong an toan
doi véi sitc khéde clia ngudi tiéu dung. Do vay, ing
dung enzyme d€ thiiy phan tinh bot biing enzyme
amylase d3a g6ép phin quan trong, tao cdc sin
phdm chuyén héa tir tinh bdt ddm bio an toan thuc
phd&m (Duong Thi Ngoc Hanh va Nguy&n Minh
Thiy, 2014). Do d6, st dung enzyme sdn xuat mat
tinh bot d€ ché bi€n keo mém ciing nhim muc
tiéu da dang héa cdc sidn phadm tir tinh bdt, ting
gid tri stt dung clia ngudn nguyén liéu nay. Trong
qud trinh sdn xuit keo mém, ham lugng mat tinh
bot sit dung khd cao. Tuy nhién, ngudn mat tinh
bot ndy dugc san xud't theo phuong phdp truyén
thong, nén khé khdng ché€ cdc ty 1& trong thanh
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phian cda mat tinh bdt nhu dextrin, maltose va
glucose. Cong trinh “Nghién cttu kha nidng s
dung dich thiy phan tinh b6t bi enzyme amylase
thuong mai trong ché& bi€n sidn phAm keo mém”,
v6i muc ti€u nghién cttu 1a lya chon dudc loai tinh
bot thich hgp, dé khi thiiy phin bing enzyme
amylase thuong mai sé cho sin phAm mat tinh bot
mang dic tinh phit hdp va c6 khad ning thay thé
mach nha trong qu trinh ch& bi€n keo mém.

2. Phuong phap nghién ciu

2.1. Déi tugng/vat li¢u nghién ciiu

Tinh bot gao, tinh bot sdn (tinh bd#t ning), tinh
bot bip dudc san xudt bdi Cong ty TNHH SX TM
XNK Vinh Thuan - Viét Nam; Enzyme Thermo-
Stable Acid Alpha-amylase AHA-400 va
Gluco-Amylase GA-150 (Cong ty ICFOOD, Viét
Nam); Mach nha: Corn syrup (xuét xit Han Qudc).

2.2. Phuong phdp xdc dinh ham lugng duong
khit (Schormiiller, J.,1969)

a. Chudn bi mdu

Can trong lugng mau khodng 5g, chuyén vao
binh dinh mttc 100ml, thém 60ml nudc cat dudc dun
néng vao binh dinh mic, lic déu trong 3 phit. Sau
d6, 14y ra 1am ngudi dudi voi nude lanh. Thém vao



HOA HOC - CONG NGHE THUC PHAM

5ml dung dich Carrez I (lic déu), thém ti€p 5Sml
dung dich Carrez II (Iic déu). Thém nudc cit vio
binh dinh mtc, d€n vach 100ml, sau d6 ti€n hanh
loc qua gidy loc.

b. Chudn dé

LAy 10ml dung dich sau khi loc cho vao binh
tam gidc 250ml, cho thém 25 ml dung dich Luff-
Schoorl va 50ml nuSc cit. Pun s6i dung dich trong
thdi gian chinh xdc 1a 10 phit. Sau d6, 18y ra 1am
ngudi dudi voi nude lanh. Cho thém 3g KI va thém
tir tr 25ml dung dich H,SO, 25%, 1ic nhe cho hét
bot. Pem dung dich nay di chuin d6 bing Na,S,0;
0,IN, d&n khi mau chuyén tir vang sim sang mau
tring duc, thi k&t thic phan Gng (st dung tinh bot
lam chat chi thi). Ghi nhan s ml Na,S,05 0,1N sau
khi chuin d6 mau. Song song, phan tich miu tring
lam miu ddi ching. Ghi nhin s6 ml Na,S,05 0,1N
sau khi chudn do miu tring.

* C4ch tinh k&t qua:

mL Na,S,0; chuin d§ mau tring - mL Na,S,0;
chudn d miu thtt = X mL sodiumthiosulphate.
Diing X @€ tra bang Luff Schoorl, tinh dugc ham

lugng dudng Khi.
%dudng  ham lugng dudng khif (mg) x 20 x 100
kht khdi lugng mau (mg)

2.3. Phuong phdp xdc dinh ham luong duong
maltose (Schormiiller, J.,1969)

Hut 20ml dung dich sau khi loc § budc 2.2.a, cho
vao binh dinh mic 100ml, cho vao 2 ml HCI dam
dic, dun hdn hgp & 60-70°C trong 5 phiit, cho thém
nuSc cit dén vach 100ml cia binh dinh mitc. Hat
10ml dung dich trong binh dinh mdc cho vao binh
tam gidc 250ml, cho thém 25 ml dung dich Luff-
Schoorl, va 50ml nuGc cat. Cac budc ti€p theo thuc
hién tuong tu nhu muc 2.2.b.

* C4ch tinh k&t qua:

X% = (dudng khit sau khi thdy phin — dudng
khtt truGe khi thily phan) x 0,95

* Tinh todn chi s& DE dua theo cong thitc (Rong
va cOng sy, 2009):

% duwong khir x 100
ham lugng chdt khé hoa tan (°Brix)

2.4. Cdc budc tién hanh trong qud trinh ché
bién keo mém

Chuén bi hdn hgp (1) bao gdm dich trich chanh
day (12%), dich trich nhan (24%), bé sung 20% mat
tinh bot (tiing loai nhu: gao, bép, sin, Corn syrup),
b8 sung 25% dudng saccharose. Pong thdi chuin bi
12% gelatin hoa tan trong 7% nudc Am (2). Gia

DE =

nhiét hdn hgp (1) & 80°C trong 6 phiit va 1am ngudi
hdn hdp d&n 70°C, bd sung gelatin (2) vao hdn hgp
(1) va khudy déu, rét keo vao khuon, 6n dinh keo
trong thoi gian 3 gi¢ & nhiét do phong. Sau d6 ti€n
hanh tdch keo ra khdi khudn, ti€n hanh do cdc chi
tiéu lién quan d&n chat lugng cta keo, nhu:

- CAu tric cta keo: sit dung mdy do ciu triic
RHEO TEXTURE ANALYZER (xuit x& Nhat
Bén).

- Pdnh gid cdm quan: Phuong phdp md td dinh
lugng QDA (Kemp et al., 2009).

3. Két qua va thio luan

3.1. Anh huéng ciia logi tinh bjt dén thanh phin
dich thity phén khi sii dung enzyme a-amylase

CAu trtic clia tinh bot c6 anh hudng dang ké d&n
kha niang thiy phan clia enzyme amylase (Hoang
Kim Anh, 2007), do d6 nghién ctu ti€n hanh ddnh
gi4 su Anh hudng clia loai tinh bot dén hoat tinh clia
enzyme o-amylase. Thong qua viéc phan tich
thanh phin héa hoc ctia dich thity phan thu nhin
dugc, bao gdm: ham lugng glucose, maltose va chi
s6 DE, tir d6 c6 thé Iwa chon dugc ngudn nguyén
liéu tinh bot thich hgp dé san xuit keo mém. Khio
sat dugc ti€n hanh bing cdch chudn bi 3 loai hdn
hdp tinh bdt va nudc theo ty 1& 1:4, bao gdm cic
loai tinh bot nhu: tinh bdt bdp, tinh bot gao, tinh bot
sin. Diéu chinh gia tri pH ctia hdn hop véi gid tri
pH 6,2, gia nhiét hdn hgp d&n khi tinh bot dugc hd
héa hoan toan, 1am ngudi hdn hop dén nhiét do
82°C. Sau d6, b3 sung enzyme -amylase vdi ndng
dd 0,3%, thily phan & diéu kién nhiét do 82°C trong
42 phiit, sau d6 ti€n hanh vo hoat enzyme. Dung
dich sau khi thiy phian s& dugc phan tich dé xac
dinh ham lugng dudng glucose va maltose, chi s&
DE. K&t qua thong ké cho thdy, sy 4nh hudng clia
loai bot dén hoat dong clia enzyme o-amylase rat
1o rét, su khic biét thdng ké cé y nghia 5% cho ¢4 3
chi tiéu phan tich: ham lugng glucose, maltose va
chi s6 DE ctia dich thiiy phan. Trong d6, dich thiy
phan tir tinh bot sdn c6 ham lugng glucose, maltose
va chi s6 DE 1a cao nhat (Hinh 1). K&t qua nghién
cttu c6 di€ém tuwong ddng véi nghién ciu ctia Khady
Baetal. (2013). Nhém tac gia nghién ctru qua trinh
sén xuat dextrin bing cdch thdy phan tinh bot thong
qua viéc st dung enzyme amylase ¢ sdn trong lia
mi&n ndy mam. K&t qua cho thdy bdt sin cho ning
suat thdy phan cao nhat, sin phdm clia qué trinh
thlly phan chita phan ti oligosaccharide ¢6 phan bo
trong lugng phan t& rong va ty 1€ maltose cao.
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Hinh 1: Thénh phdn cua dich thiy phdn bdng enzyme a-amylase
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3.2. Anh huéng ciia logi tinh bot dén thanh
phédn cia dich thiiy phan khi sic dung enzyme
glucoamylase

Nghién cttu khdo sat sy anh hudng cia loai tinh
bot d&€n khd ning thdy phin clia enzme
glucoamylase, dugc tién hanh biing cdch chuin bi 3
loai hdn hgp tinh bot va nuéc theo ty 1& 1:4, bao
gdm cédc loai tinh bot nhu: tinh bot bip, tinh bot gao,
tinh bot sin. Piéu chinh gid tri pH cta dich thiy
phan véi gia tri pH 2,5. Sau d6, bd sung enzyme
glucoamylase v6i ndng do 0,2% va thdy phan &
nhiét do 58°C trong 28 phiit, sau d6 ti€n hanh vo
hoat enzyme. K&t qua thong ké cho thdy, sy 4nh
huéng cla loai tinh bot d&€n kha ning thdy phan cla
enzyme glucoamylase rit rd rang, su khac biétcé y
nghia thdng ké & mic 5% thé hién & ca 3 chi tiéu
phan tich: ham lugng dudng khit, maltose va chi s6
DE, k&t qué trinh bay & Hinh 2. Bén canh do, dich

thiy phan tir tinh bdt sdn ¢6 ham lugng glucose va
chi s& DE Ia cao nhat, khic biét ¢6 § nghia so véi
tinh bot gao va bip.

3.3. Anh hudng cuia loai tinh bjt dén thanh
phédn ciia dich thity phén khi st dung két hop
enzyme o-amylase va glucoamylase

St dung ddng thdi a-amylase va glucoamylase
tao diéu kién thuan 1¢i hon cho sy ti€p cin cla ci
hai enzyme do6i véi phan t amylose va
amylopectin trong cau tric cla hat tinh bot, k&t qua
12 thiy phan dién ra véi hiéu suat cao hon (Hoang
Kim Anh, 2007). Enzyme a-amylase s& cit mach
tinh bot tai mot s6 diém ngiu nhién lam 16 ra cic
dau khong khit, tao diéu kién dé dang cho su tié€p
can clia enzyme glucoamylase vdi cd chat dé dang
hon. Nghién cttu dudc ti€n hanh nhu sau: Chuén bi
3 loai hdn hdp tinh bot va nudc theo ty 1& 1:4, bao
gdm céc loai tinh bot nhu: tinh bdt bip, tinh bot gao,

Hinh 2: Thanh phdn cta dich thGy phan b&ng enzyme glucoamylase
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Hinh 3: Thanh phdn cda dich thdy phén bdng enzyme a-amylase két hgp véi
enzyme glucoamylase 1 cac loqi finh bét khac nhau
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tinh bot nang. Thyc hién qua trinh thiy phin cic
loai tinh bot trong diéu kién t6i uu dudc tim thay &
thi nghiém 1 va 2. K&t qua phan tich céc chi tiéu:
ham lugng dudng glucose va maltose, chi s& DE,
dugc trinh bay § Hinh 3.

K&t qué thong ké cho thay, khi két hop 2 loai
enzyme o-amylase va glucoamylase dé thity phan
tinh bot, hiéu suat thiy phan ting 1&én rd rét, dich
thiy phan c6 ham lugng dudng khit va chi s6 DE
tang cao hon so v6i st dung mot loai enzyme riéng
18. Qua két qua & Hinh 3 cho thay, dich thiy phan tir
tinh bot sdn c¢6 ham lugng glucose, maltose va chi
s6 DE cao nhat so vdi dich thiy phan thu nhan tr
tinh bdt gao va bdp. Nguyén nhin 1a do sy khac
nhau vé kich thudc va cdu tric ciia hat tinh bot din
dén qud trinh hd héa va kha ning bi thiy phan bgi
enzyme cling c6 su khic biét ding k&. Hat tinh bot
sdn ¢ hinh tron c6 kich thuéc 10-30nm, hat tinh bot
bip c6 hinh da gidc hodc tron, hat tinh bdt gao c6
hinh da giac, kich thudc 2-10nm (L& Vian Hoang va
Truong Thi Minh Hanh, 2007). Bén canh kich thuéc
va ciu tao cla hat tinh bot cling c6 su khic biét
giffa tinh bot sin, bip v gao. Pic biét 1a sy hinh
thanh cédc 16 x6p trong hat tinh bot, gitp nudc thim

nhap lam truong nd hat tinh bot, ciu tric hat bi phd
v3, cdc lién két hydro gilta cdc phin tif trong ciu
triic tinh thé bi ph4 hily, tao diéu kién cho enzyme
thdy phan dé dang hon. B&i vi tinh bot sdn ¢6 ciu
triic hat tuong d6i xdp, lién két giita cidc phan ti
trong ciu tric tinh thé y&u, vi vdy ciu tric hat tinh
bot d€ phan cit bdi enzyme hon so véi tinh bdt bip
va gao (Hoang Kim Anh, 2007).

3.4. Khdo sdt kha ndng thay thé' mach nha bang
mdt tinh bjt sdn xudt tit qud trinh thity phéan ciia
enzyme amylase trong san xudt keo mém

Dich thiy phan thu nhin tir qua trinh thiy phin
tinh bot bing enzyme o-amylase két hop véi
enzyme glucoamylase, tif nguén nguyén liéu Ia:
tinh bot sdn, tinh bot gao va tinh bot bip sé& dudc
trung hoa dén pH 6,5 va cd dic d&én ndng dd chat
khd 70%, x4Ap xi v6i véi ndng @6 chat kho clia san
phdm mach nha thuong mai (Corn syrup). San
ph:?fm mat tinh bot thu nhdn sau qud trinh c6 dic
dugc phén tich cac chi tiéu héa hoc, trinh bay &
Bang 1.

K&t qua trinh bay & Bang 1 cho thdy, so véi
mach nha thuong mai (Corn syrup), mat tinh bot sin
Xut tir cdc loai tinh bot sin, gao va bip c6 ham

BAng 1. Thanh phén héa hoc cta cdc loai mat tinh bdt va mach nha thuong mai

Loai méat tinh bot Brix (%) Do am (%) Budng khit (%) Maltose (%) DE
Sén 720 28,470 21,3 4,90 64,8
Gao 672 37,48¢ 14,42 3,32 44,92
Bap 65° 39,09¢ 13,52 2,72 43,6
Corn syrup 75¢ 20,192 32,2¢ 5,4° 93,0¢

Ghi chii: Cdc gid tri c6 cdc ki tu chit cdi khdc nhau thé hién sy khdc bi¢t thong ké & mitc ¥ nghia 5%.
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lugng glucose, maltose; chi s6 DE khac biét ¢6
nghia thong ké & do tin cdy 95%. Khao sit tién
hanh st dung 3 loai mat tinh bot nay dé€ ché bién
keo mém.

BAng 2. Anh hudng cla loai mat tinh bét dén
cdu trac keo mém

Loai mattinhbdt | Lucnén(gluc) | Luccat(gluc)
Sén 419,52 730,42
Gao 446,6® 896,2°
Bap 472,5° 765,22
Corn syrup 449,02 789,2®

Ghi chii: Cdc gid tri c6 cdc ki ty chit cdi khdc nhau thé
hién sy khdc biét thong ké & miic ¥ nghia 5%.

K&t qud & Bang 2 cho thay, ciu tric clia keo
mém lam tir mat tinh bot ché& bién tir 3 loai tinh bot
sén, gao va bip c6 su khdc biét c6 ¥ nghia thong ké
& miic 5%, nhung khong khic biét so v6i keo mém
dugc ché bi€n tir sin phAm mach nha thuong mai
(Corn syrup). K&t qué & Béng 3 ciing cho thay, cdc
chi tiéu vé cAm quan dugc phin tich va ddnh gia sy
khéc biét giita sin phdm keo mém dugc ché bién tir
3 loai mat tinh bdt va sin phim mach nha thuong
mai khong c6 su khdc biét c6 y nghia thong ké &
mic tin cdy 5%. Qua két qui phan tich thanh phian
héa hoc clia céc loai mat tinh bot (Bang 1) va két
qué phan tich ciu triic va ddnh gid cdm quan da thé
hién kha ning stt dung mat tinh bot ché bién tir tinh
bot sin d€ thay th€ mach nha thuong mai trong quy
trinh sdn xuit keo mém.

TAILIEU THAM KHAO:

B&ng 3. Anh hudng ctia mat tinh bét dén gid tri
cdm quan cla keo mém

Loai méat Diém cam quan
tnhbdt | Mausic | Cautric | Mui | V|
Gao 3,22 3,00 248 | 2,9
Bap 3,3 3,50 260 | 240
San 4,7° 4,2> 415 | 3,6
Corn syrup 4,8 4.5 470 | 44

Ghi chii: Cdc gid tri c6 cdc ki tu chit cdi khdc nhau thé
hién sy khdc biét thong ké & mitc y nghia 5%.

4. K&t luan

Tu céc k€t qua clia nghién ctu cho thay, khi
thily phan cdc loai tinh bot (sén, gao va bip) bing
ting loai enzyme riéng l& la: o-amylase va
glucoamylase, hoiic k€t hgp 2 loai enzyme nay véi
nhau dé€ 1am hiéu suat thiy phan, dich thily phén tir
tinh bot sin ludon dat ham lugng glucose va
maltose, chi s6 DE cao nhat so v6i dich thity phan
tlf tinh bot gao va bdp. St dung dich thity phan thu
dugc tir qud trinh thily phan clia tinh bt sin d€ sin
xuA't mat tinh bot sit dung trong ché& bién keo mém.
K&t qui phan tich vé ciu tric vd dinh gid cdm
quan cho thiy, keo mém lam tir mat tinh bot clia
sén cho k&t qud cau tric va gid tri cdm quan kh4
tot, khong khdc biét c6 y nghia thong ké so vdi
mAu keo 1am tir mach nha thuong mai. Piéu d6 cho
thdy, mat tinh bot thu dugc tir bdt sin hoan toan ¢
thé thay th€ mach nha thuong mai trong cong nghé
san xudtkeomém m
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ABSTRACT:

This study’s results show that the combination of d-amylase and glucoamylase significantly
improves the hydrolysis process’s yield. Compared with rice and corn starch, the hydrolyzed
solution of tapioca starch has the highest content of glucose and maltose, and the highest value of
DE index. The study’s structural analysis and sensory evaluation also indicate that the soft candy,
made from the tapioca starch molasses, has quite good results which have no statistically
differences compared to those of soft candy made from commercial corn syrup.

Keywords: amylase, starch, hydrolyse, soft candy.
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