HOA HOC - CONG NGHIEP - THUC PHAM

NGHIEN CUU QUA TRiNH THfJY PHAN
TINH BOT HAT SEN HONG PONG THAP

(Nelumbo nucifera Gaertn.)
BANG AMYLASE

L NGUYfN HOANG NAM' - VUONG BAO THY' - VO THANH BEO' -
NGUYEN NGOC Qui' - TRAN NGOC DIEP' - DANG XUAN DAO1
NGUYEN LE TAN THIEN' - TRAN HUU THANH HUY' - BUI THE VINH'

'Khoa Sau Bai hoc, Trudng Bai hoc Cliu Long
*Ngudi chiu trdch nhiém bdi viét: Email: btvinhvnm@yahoo.com.vn

TOM TAT:

Hat sen (Nelumbo nucifera Gaertn.) 1a ngudn cung cép tinh bot quy, nhung tiém nang ché bién
thanh siro glucose chirc ning van chua dwogc khai thac ddy du tai Viét Nam. Hat cua gidng sen hong
Dong Thap c6 ham lugng carbohydrate cao dugc xac dinh 1a nguyén lidu day hira hen cho san xuat
dich thuy phan bang enzyme. Nghién ctru ndy nham xac dinh loai enzyme amylase phu hop nhat
(0-amylase, B-amylase, glucoamylase) cho qua trinh thuy phén tinh bot hat sen hdéng Pong Thép.
Pong thoi xac dinh cac yéu t6 cong nghé anh hudng dén qué trinh chuyén hoa tinh bot hat sen thanh
dich giau glucose bao gom nhiét 6, pH, nong do enzyme amylase durgc chon va thoi gian thity phan.
Két qua nghién ciru cho thiy enzyme a-amylase phit hop nhit va diéu kién t6i wu cho qué trinh thiy
phan tinh bot hat sen 1a 90°C, pH 6,5, ndng d6 a-amylase 0,075% (v/w) va thoi gian 30 phut. Tai didu
kién tdi vu nay, dich thuy phan dat d6 Brix 9,83 °Bx, ham lugng duong khi 14,41%, duong téng
36,75% va lugng tinh bot du chi con 3,72% va chi s6 Dextrose Equivalent (DE) tinh toén dat 48,12%.
Nghién ctru da xay dung thanh cong quy trinh thuy phan tinh bot hat sen bang o-amylase, tao co sO
cho viéc san xuat siro glucose chat lugng cao tir ngudn nguyén liéu ban dia.

Twr khéa: enzyme amylase, hat sen (Nelumbo nucifera Gaertn.), su thuy phan, tinh bot.

1. Pat vin aé lugng kho, voi thanh phan cha yéu 1a tinh bot

Hat sen (Nelumbo nucifera Gaertn.) la mot (Bangaretal., 2022). Tan dung ngudn nguyén ligu

trong nhitng nong san truyén thong co6 gia trj cao
tai nhiéu quéc gia chau A, duoc sur dung rong rai
vira lam thuc phém vira lam duogc li€u. Thanh
phan dinh dudng cta hat sen c6 chira ham luong
carbohydrate rit cao, chiém khoang 60-70% trong  néng dan.
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giau tinh bdt nay dé san xuat siro glucose chuc
nang khong chi tao ra san pham co6 gia tri gia tdng
cao, ma con gop phan giai quyét dau ra cho nong

san dia phuong, nang cao thu nhap cho nguodi
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Trong bdi canh nhu cau toan cdu vé cic san
pham thay thé dudng saccharose ngay cang gia
tang, siro glucose va siro maltose tur tinh bdt thuc
vat dang dugc quan tdm rong rai (Musdalifa et al.,
2024). Siro glucose (glucose syrup) 1a san phim
cua qua trinh thuy phan tinh bdt, dugc st dung
rong rdi trong céng nghiép thuc phdm nhu chat
tao ngot, chit don, chat didu chinh do nhdt va
nguyén li¢u lén men (Permanasari et al., 2018).
bic biét, dich duong thu dugc tr thuy phén tinh
bot hat sen duge danh gia c6 chi sé dudong huyét
(glycemic index - GI) thap hon so v&i saccharose,
phu hop véi d6i twong ngudi tidu dung mac bénh
dai thao duong hodc c6 nhu cau kiém soat can
nang (Sopawong et al., 2022). Amylase la nhom
enzyme thuy phan cé kha nang xuc tac sy phan
giai tinh bdt thanh cac oligosaccharide va duong
don gian hon, dong vai tro trung tdm trong chuyén
hoa carbohydrate ¢ ca hé sinh vat va cong nghé
thuc pham (Mehta & Satyanarayana, 2016).

Mic du c6 tiém ndng lon, cac nghién cuu hé
thong vé thily phan tinh bot hat sen tai Viét Nam
van con rat han ché. Vi vay, nghién ctru nay nham
danh gia kha nang thuy phan tinh bt hat sen cta
ba loai enzyme amylase, dong thoi toi wu hoa cac
diéu kién phan ng cia enzyme dugc lya chon,
bao gém nhiét do, pH, néng do enzyme va thoi
gian thity phan, nhim thu nhan siro glucose ¢6
hiéu suét chuyén hoéa tinh bot cao nhét.

2. Nguyén liéu va phwong phap nghién ctru

2.1. Nguyén liéu

Nghién ctru sir dung hat sen gidéng Sen hong
DPong Thap va ché pham enzyme amylase thuong
mai c6 hoat luc cao. Hat sen dugc thu hoach tai
huyén Thap Muoi, tinh Pong Thap vao thang
8/2025. Céac hat dat d6 chin sinh 1y ddng déu,
khong bi ton thuong co hoc hay sau bénh duogc lya
chon phuc vu nghién ctru.

Ba loai enzyme amylase thuong mai dugc st
dung:

- a-amylase (Termamyl SC, hoat tinh 40.000
U/mL, Novozymes, Pan Mach) - ngudn gbc
to Bacillus licheniformis.

- B-amylase (hoat tinh 2.400 U/mL, do Cong ty
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TNHH ICFOOD Viét Nam cung cép).

- Glucoamylase (Spirizyme Fuel, hoat tinh
260.000 U/mL, Novozymes, Pan Mach).

2.2. Quy trinh thuwe nghiém va bé tri thi nghi¢m

2.2.1. Quy trinh thity phdn tong qudt

Quy trinh thuy phan dugc thyc hién theo
nghién ctru ciia (Bui Thi Hong Phuong va cong su,
2019). Hat sen sau thu hoach dugc tach vé, loai bo
tam sen, rira sach va ngam trong nudc cat theo ty
1€ 1:3 (w/v) & 30°C trong 3 gio. Sau do, nguyén
liéu duoc nghién véi nude 4m (50°C) theo ty 18
nudc:nguyén lidu 4:1 (v/w) dé thu nhan huyén
phu. Huyén phu dugc hd hoa bang cach gia nhiét
& 90°C trong 30 phut, két hop khudy lién tuc. Sau
khi ha nhiét d6 huyén phu xubéng muc khao sat,
pH cua hé duoc diéu chinh bﬁng dung dich HCI
0,1 M hoic NaOH 0,1 M theo thiét ké thi nghiém.
Enzyme amylase (theo thiét ké thi nghiém) duoc
bd sung va hdn hop dwoc ¢ & nhiét d6 va thoi gian
thi nghiém trong binh diéu nhiét c6 khudy tir. Két
thuc phan tng, hdn hop dwgc gia nhiét nhanh dén
100°C trong 10 phat dé vo hoat hoan toan enzyme.
Mau sau d6 duogc ly taim ¢ 10.000 x g trong 15
phut (4°C). Dich ndi duge thu nhan va bao quan ¢
-20°C cho dén khi phan tich. Can ly tam dugc sy
khé dé xac dinh ham lugng tinh bot con lai.

2.2.2. Anh huéng cia cdc yéu té dén qua trinh
thuy phdn

Anh huéng cua cac yéu té cong nghé dén qua
trinh thuy phan tinh b6t dugc khdo sat theo phuong
phéap don bién, cac yéu té con lai duoc giit ¢ dinh.
Céc chi tiéu dung dé danh gia hiéu qua thiry phan
bao gdm do hoa tan chit kho tong sd (°Bx), ham
lugng dudng khir (%), ham luong dudng tong (%),
va ham lugng tinh bdt con lai sau thiy phan (%).
Quia trinh khéo sat duge tién hanh theo nim nhom
diéu kién nhu sau:

- Loagi enzyme: thi nghi¢ém dugc thuc hién
v6i 4 nghiém thie: dbi chiung (khong enzyme),
a-amylase, f-amylase, glucoamylase.

- Nhiét do thuy phdn: Thi nghiém dugc thuc
hién ¢ bon mirc 70°C, 80°C, 90°C va 100°C.

- pH: Moi trudng phan tng duoc diéu chinh tai
3 muc pH 5,5; 6,5 va 7,5.
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- Nong dé enzyme: Ché pham enzyme duoc bd
sung & nam muc 0,03; 0,05; 0,07; 0,10 va 0,13%
(VIw).

- Thoi gian thiy phdan: Mau dugc U trong céac
khoang 15 phut, 30 phut, 45 phut va 60 phut dé xac
dinh thoi diém phan Gmg dat hiéu suit cao nhat.

2.3. Cac phwong phap phén tich

2.3.1. Phwong phap xac dinh do Brix

Do Brix (°Bx) (dai dién cho tong chét rin hoa
tan) duoc do truc tiép tir dich noi béng khtc xa ké
k¥ thuat sé (Model MRC, héng Isarel) & 20°C.

2.3.2. Phuwong phap xac dinh ham luong duwong
khuw

Ham lugng duong khir (Reducing sugar content
- RS) duoc xac dinh bang phuwong phap st dung
thudc thir acid 3,5-dinitrosalicylic (DNS) (Miller,
1959). Hat 1mL dich mau pha loang, thém 0,5mL
thude thir DNS (1g DNS + 30g C,H,0,KNa.4H,0
+ 0,5g¢ Na,SO, trong 80 mL NaOH 0,5 N, dinh
muc 100 mL), dun cach thuy 5 phut, lam ngudi
& nhiét 6 phong. D6 hép thy quang hoc ciia mau
sau phan ing mau dugc do tai budc séng 540 nm.
Puong chuan duoc xay dung véi D-glucose tinh
khiét & ndng do tir 0-1,0 mg/mL.

Ham luong duong khir dugc tinh theo ¢ong thirc:

V. % 100 X f

0, =
G (%) =X x 1000 x m

Trong d6: X 1a ndng d6 duong tir dudong chuan
(mg/mL); V_Ia thé tich dinh mc (100 mL), f Ia
hé s6 pha lodang, m 1a khéi lugng mau (g).

2.3.3. Phuong phap xac dinh ham lwong dwong
tong

Ham luong dudng téng sé (Total sugar content
- TS) dugc xac dinh theo phuong phap phenol-
acid sulfuric (Nielsen, 2010). Hon hop 1 mL dich
mau pha lodng, thém 0,5 mL phenol 5% va 2,5
mL H,S0, dém dic, ldc déu, u nhiét ¢ phong 20
phut, d6 hip thu quang hoc cia mau sau phan tng
mau dugc do tai budc song 490 nm va néng do
dudng tong s6 dugc quy ddi dwa trén dudng chuan
glucose (%). Ham lugng duong tong (X) duoc
tinh theo cong thuec:

X
f><100

CxV

X(%) =

Trong d6: C 1a ndong d6 duong tir duong chuan
(0 — 100 pg/mL); V 1a thé tich dinh muc dich trich
mau (mL); f 12 hé sb pha lodng; m 1a khéi luong
mau tinh bot ban dau (mg).

2.3.4. Phwong phap xdac dinh ham luong tinh
bot

Ham lugng tinh bot téng duoc xac dinh theo
TCVN 13282:2021 dya trén nguyén tic thuy
phan tinh bot thanh glucose bang hé enzyme
o-amylase bén nhiét va amyloglucosidase, sau
d6 dinh luong glucose bang thubc thir glucose
oxidase-peroxidase (GOPOD). 100 mg mau dugc
chiét véi 10 mL ethanol 80%, xtr 1y v6i DMSO &
95°C, thuy phan lan lugt bang a-amylase (3000 U/
mL) 6 95-100°C va amyloglucosidase (200 U/mL)
& 50°C (pH dém axetat). Ldy 0,1 mL dich thuy
phan sau khi dugc dinh muc, ly tam, loc, va cho
phan ung véi 3,0 mL GOPOD. Po va doc gia tri
d6 hap thu A ciia mdi dung dich thir & budc song
510 nm so voi mau tring. Ham luong tinh bot (%)
duoc tinh theo cong thurc:

TS(%) = AA X F X 1000 x 1 ><100><162—AA><F><90
o “r1000" W T180 Cw T

Trong do: AA. D6 hip thy ciia mau trir di mAu trang;
F: Hé s6 chuyén ddi tir 6 hp thu sang pg glucose (F
=100 (ug D-glucose) chia cho d¢ hip thy GOPOD cua
100 pg D-glucose nay); W 1a trong lwong mau thir (mg)
tinh theo chat kho; 1/1000: hé sb chuyén doi don vi tir
pg sang mg; 100/W: hé s chuyén dbi sang 100 mg mau
thir; 162/180: hé sd chuyén doi tir glucose tur do sang
glucose dang khan.

2.3.5. Phwong phdp xdc dinh ham chi s6 DE

Xac dinh chi s6 DE (Dextrose Equivalent):
Chi s6 nay dai dién cho mirc do thiy phan tinh
bot, dugc tinh toan dya trén ty 1€ phﬁn tram giira
ham luong dudng khir thu dwgc va tong luong
chit khé ciia mau. Chi sé DE duge xac dinh bﬁng
phuong phap Lane-Eynon theo tiéu chuin TCVN
10376:2014 (ISO 5377:1981). DE (%) = G (%)
x100/Tong chat kho (%).
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Bang 1. Hiéu sudt thay phéan cta 3 loai enzyme amylase

Nghiém thirc Do Brix (°Bx) DPwong khtr (%) Chi s6 DE (%)
Déi chirng (khéng enzyme) 3,23 £ 0,25¢ 3,44 +0,07d 24,27 +0,61d
a-amylase 4,40 £ 0,17a 8,28 £ 0,08a 44,71 £ 0,70a
B-amylase 4,13 +£0,12b 8,02 + 0,06b 42,63 +0,34b
Glucoamylase 4,23 + 0,25ab 7,75+ 0,10c 39,76 + 1,27¢

Ghi chii: Trong ciing mot cét, cac gid tri mang chit cdi khdc nhau thé hién sw khdc biét ¢6 ¥ nghia thong ké theo kiém

dinh LSD (p < 0,05).

2.4. Phén tich thong ké

Cac dir liéu thu dugc trong qué trinh nghién
ciru duoc tinh toan bang phin mém Microsoft
Excel 2016. Phan tich phuong sai (ANOVA) ¢
muc y nghia o= 0,05 va kiém dinh LSD dugc thuc
hién bang phan mém Statgraphics Centurion XV.

3. Két qua va théo luan

3.1. Anh hwéng ciia logi enzyme amylase dén
hiéu sudt thity phin

Pé x4c dinh loai enzyme amylase phu hop
nhat cho quéa trinh thuy phén tinh bot hat sen
hong Pong Thap, nghién ciru tién hanh so sanh
hiéu sudt ciia ba ché phdm enzyme thuong mai:
a-amylase, B-amylase va glucoamylase. Céac thi
nghiém duogc thyc hién trong cung diéu kién (nhiét
d6 90°C; pH 6,5; nong do enzyme mdi loai 0,05%;
thoi gian 30 phat), sir dung miu d6i chimg khong
bd sung enzyme lam co s& so sanh. Hiéu sudt thity
phan dugc danh gia thong qua d Brix, ham luong
duong khir va chi sé DE (Dextrose Equivalent).
Két qua chi tiét dugc trinh bay ¢ Bang 1.

Két qua trén Bang 1 cho thiy a-amylase ¢ hiéu
suat thuy phan vuot troi so véi hai loai enzyme

B-amylase va Glucoamylase théng qua cac chi sb
DE (44,71%), d6 Brix (4,40 °Bx) va ham lugng
duong khir (8,28%) cao nhat va khac biét c¢6
nghia théng ké (p < 0,05) so véi cac nghiém thirc
con lai. Sy vuot trdi cia a-amylase dugc giai thich
boi co ché endo-amylase: enzyme cit ngiu nhién
cac lién két o-1,4 bén trong chudi tinh bot, tao
nhiéu dau khtr va lam giam nhanh d6 nhdt; trong
khi B-amylase va glucoamylase 1a cac exo enzyme
tdn cong tir dau khong khir voi tée dd chdm hon
(Mehta & Satyanarayana, 2016). Két qua nay phu
hop vé&i cac nghién ctru trén tinh bot gao huyét
rong ciia Duong Thi Ngoc Hanh & Nguyén Minh
Thuy (2014) va tinh bot ¢ 4u cuia Tran Ngoc Diép
(2023). Do do, a-amylase dugc lya chon cho cac
thi nghiém tiép theo.

3.2. Anh hwéng ciia cdc yéu té dén qud trinh
thuy phdn boi enzyme a-amylase

3.2.1. Anh hudng ciia nhiét dg

Dé xac dinh khoang nhiét d6 t6i wu cho hoat
dong cua a-amylase, thi nghiém dugc tién hanh &
bdn mirc nhiét do (70, 80, 90, 100°C), giit ¢b dinh
pH 6,5, nong do enzyme 0,05% va thoi gian 30

Bang 2. Anh hwéng ciia nhiét do dén cac chi tiéu ciia dich thiiy phan

Nhiét dé (°C) D6 Brix (°Bx) |DPwéng khir (%) | Dwéng tdng (%) | Tinh bdt dw (%)
70 6,23+0,25¢c  |5,17+0,08d 18,56+0,40d 9,85:+0,52a
80 6,83+0,29b  |8,55+0,09¢ 23,1120,53c 8,24+0,48b
90 713+0,12b  |10,16%0,11a 26,8310,61a 5,58+0,38d
100 740+0,17a  |9,84+0,13b 25,25+0,58b 6,610,41c

Ghi chii: Cdc gid tri trong bang la gid tri trung binh ciia 3 lan lap lai. Trong ciing mét cét, cdce gid tri theo sau boi mot

chiF cdi khdc nhau thé hién sw khdc biét ¢6 y nghia thong ké (p<0,05).
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phut. Anh huéng ciia nhiét do dén hiéu suat thuy
phéan dugc danh gid thong qua do Brix, ham lugng
duong khir, duong tong va luong tinh bot du. Két
qua trung binh duoc trinh bay & Bang 2.

Két qua phan tich trén Bang 2 cho thay nhiét do
c6 anh huéng rit co ¥ nghia thdng ké (p < 0,05).
Khi nhiét d¢ tang: hiéu qua thuy phan dugc cai
thién ro rét: do Brix ting tur 6,23 lén 7,40 °Bx,
ham luong duong khu tr 5,17% 1én 10,16%, va
ham lugng dudng tong tir 18,56% 1én 26,83% va
ham lugng tinh bdt chua thiy phan giam tr 9,85%
xubng 5,58%. Cac chi tiéu cua dich thay phan déu
dat gia tri toi wu 90°C.

RO rang la sy gia ting manh cua ham lugng
duong khtr khi nhiét ¢ tang tir 70°C 1én 90°C, cho
thay nhiét 46 cao khong chi gitip hd hoa hoan toan
tinh bot (pha v& cdu trac tinh thé, lam ting kha
ning tiép can cua enzyme v6i co chat) ma con toi
uu hoa hoat tinh clia a-amylase, déy nhanh tdc do
phan giai lién két noi phén tir. Tuy nhién, & 100°C,
duong khir giam xubng con 9,84%. Su sut giam

nay ching t6 a-amylase di bat dau bi bién tinh
nhiét mot phan, mét di mot phan hoat tinh xtc tac
mic du co chat di duoc hd héa hoan toan (Mehta
& Satyanarayana, 2016). Bén canh d6, ham lugng
tinh bot chua thuy phan giam tu 9,85% (70°C)
xubng thap nhét 13 5,58% & 90°C, sau do ting tr
lai & 100°C (I1én 6,61%). O nhiét do thap, téc do
khuéch tan co chat dén trung tim hoat dong cua
enzyme bi han ché, din dén hiéu suat thuy phan
thép; nguoc lai, khi nhiét 46 vuot qua ngudng tdi
wu, ciu tric bac ba cua a-amylase bi bién tinh mot
phan, 1am giam ai lyc giita enzyme va co chét, dan
dén sut giam hoat d¢ xuc tac cling nhu hi¢u suat
tong thé (Mehta & Satyanarayana, 2016; Luu Thi
Lé Thuy va cong su, 2021).

3.2.2. Anh huong ciia pH

Anh hudng ctua pH duge khao sat & ba mirc
(5,5; 6,5; 7,5), gitt ¢b dinh nhiét d6 90°C, ndng
d6 enzyme 0,05% va thoi gian 30 phut. Cac chi
ti€u danh gia thong qua d6 Brix, ham lugng duong
khtr, duong tong va lugng tinh bot du. Bang 3 téng

Bang 3. Anh hudng clGa pH dén cdc chi tiéu clia qué trinh thiy phan

pH Db Brix (°Bx) Puwong khiv (%) | Pwongténg (%) | Tinh bét dw (%)
55 6,97+ 0,40ab 9,85:0,08b 24,940,52b 6,47+0,40a
6,5 7,13%£0,12a 10,16%0,11a 26,83+0,61a 5,58+0,38b
75 6,67+ 0,29b 9,13£0,12¢ 23,6310,55¢ 6,19:0,38ab

Ghi chii: Cdc gid tri trong bang la gid tri trung binh ciia 3 lan lap lai. Trong ciing mot ¢ét, cdc gid tri theo sau boi mot

chit cdi khéc nhau thé hién sw khdc biét ¢6 y nghia thong ké (p<0,05).

Bang 4. Anh hudng cla ndng dé a-amylase dén cac chi tiéu ctia qua trinh thiy phan

Nong dé enzyme (% v/w) Do Brix (°Bx) ow'(r:/?) iy Puwong tong (%) | Tinh bot dw (%)
0,03 6,40 £ 0,17¢ 9,21 +0,14c 24,33 + 0,63c 6,24 + 0,34b
0,05 7,23 £0,25b 10,31 £ 0,04b 27,10 £ 0,35b 5,26 + 0,31c
0,075 8,23 + 0,25a 11,81 + 0,15a 29,73 + 0,44a 4,71 £0,34d
0,10 7,07 £0,12b 9,43 +0,13c 25,48 + 0,63c 5,67 +0,41c
0,13 6,13+ 0,12c 8,84 +0,13d 22,01 £ 0,35d 7,06 + 0,36a

Ghi chii: Cdc gid tri trong bang la gid tri trung binh ciia 3 lan Idp lai. Trong ciing mét cot, cdc gid tri theo sau béi mot
chit cdi khdc nhau thé hién sy khac biét ¢6 y nghia thong ké (p<0,05).
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hop gi4 tri trung binh ctia cac chi tiéu tai mdi mirc
pH.

Phén tich két qua trén Bang 3 cho thiy pH
c6 anh huong dén toan bd cac chi tiéu theo dbi.
Két qua cho thay pH 6,5 1a gia tri t6i vu cho quéa
trinh thuy phan. Tai pH nay, d6 Brix (7,13 °Bx),
ham luong duong khir (10,16%) va duong tong
(26,83%) déu dat gia tri cao nhat, dong thoi ham
lugng tinh bot du (5,58%) dat gia tri thap nhét,
khac biét c6 ¥ nghia théng ké (p < 0,05). Su
phu thudc ctia a-amylase vao pH dugc gidi thich
boi cdu trac cua trung tdm hoat dong enzyme.
o-amylase c6 hoat tinh tdi wu trong khoang pH
6,0-7,0 (Mehta & Satyanarayana, 2016). O pH
6,5, cdc nhom carboxyl (Glu, Asp) trong ving xtic
tac ton tai O trang thai ion hoa thich hop, cho phép
lién két hiéu qua véi co chat tinh bt va thue hién
phan ung thuy phan lién két glycoside. Khi pH
tang 1én 7,5 (moi truong hoi kiém), sy ion hoa cua
cac nhém chirc bi thay doi: nhom -COOH c6 thé
chuyén thanh -COO-, lam giam ai lyc ciia enzyme
dbi voi lién két a-1,4-glycoside; dong thoi cu trac
béc ba cla enzyme co thé bj anh hudng, dan dén
giam hoat d6 xtc tac. O pH 5,5 (mdi trudng acid
nhe), hoat tinh ciia a-amylase ciing bi suy giam,
c6 thé do sy proton héa qua muc cia cac nhom
chtrc nang trong trung tdm hoat dong, lam can trd
qua trinh lién két va phan giai co chat (Nguyén
buc Lugng, 2004).

Két qua nay phu hop véi nghién ciru cta Tran
Ngoc Diép (2023) trén tinh bot cii du (pH tdi uu

6,0) va cia Pham Thi My Tram va cong sy (2016)
trén tinh bot hat mit (pH tdi wu 6,5). Do d6 trong
nghién ctru nay, pH 6,5 dugc xac dinh 1a gia tri tdi
vu cho qué trinh thay phén tinh bot hat sen bang
a-amylase.

3.2.3. Anh hwong cia nong dg enzyme

Sau khi chon dugc nhiét d6 90°C va pH 6,5,
thi nghiém khao sat anh huéng cua ndng do
a-amylase & nam muc: 0,03; 0,05; 0,075; 0,10 va
0,13% (v/w) trong thoi gian ¢6 dinh 30 phat. Muc
dich 1a xac dinh ndng do enzyme tdi uu dé dat hiéu
suit thuy phan cao nhit. Két qua duoc trinh bay
& Bang 4.

Két qua tir Bang 4 cho thiy, ndng d6 enzyme
c6 anh huong rat rd rét dén hidu suat thay phéan.
Khi ting nong do tir 0,03% 1én 0,075%, tat ca cac
chi tidu déu dugc cai thién dang ké: d6 Brix ting
tr 6,40 1€n 8,23 °Bx; dudong khir tang tu 9,21% 1én
11,81%; duong téng tang tu 24,33% 1én 29,73%;
trong khi tinh bot du giam tir 6,24% xudng con
4,71% - muc thip nhit trong tit ca cic nghiém
thuc. Su gia tdng nay phan anh nguyén 1y co ban
cua dong hoc enzyme: & diéu kién co chét du thura,
van tdc phan Gmg ty 18 thuan véi ndng do enzyme,
do d6 hiéu suat thily phan ting khi ting luong
enzyme (Nguyén Trong Cén, 1998).

Tuy nhién, khi tiép tuc ting ndng do enzyme
18n 0,10% va 0,13% , hiéu suét thuy phan lai giam.
Ham luong duong khir giam 1an lugt con 9,43% va
8,84%; ham lugng duong tong giam lan luot con
25,48% va 22,01%, va tinh bot du ting tro lai 1an

Bdang 5. Su thay ddi cac chi tiéu theo thdi gian thiy phan

Thoi gian (phut) Do Brix (°Bx) D“’°'(':/9)kh“’ Puwéng téng (%) | Tinh bot dw (%)
(1)
15 7.40+017c | 11,08+0,19c | 30,49+044c | 5,74 +0,45b
30 9,83+0,29a | 14,41+0,15a | 36,75+0,52a | 3,72+0,35d
45 8,90+0,36b | 12,94+0,16b | 33,32+0,36b | 4,44 +0,38¢
60 840+0,17b | 12,13+0,13b | 32,17+029b | 515+0,34b

Ghi chii: Cdc gid tri trong bang la gid tri trung binh ciia 3 lan Idp lai. Trong cing mét ¢ét, cdc gid tri theo sau béi
mét chir cdi khdc nhau thé hién sw khdc biét ¢é ¥ nghia thong ké (p<0,05).
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lugt dat 5,67% va 7,06%. Diéu nay cho thay hién
tuong (rc ché co chat (substrate inhibition) hoic trc
ché do san pham (product inhibition) xut hién khi
ndng do enzyme vuot qua ngudng bdo hoa. Cu
thé, khi ndng d6 enzyme qua cao so vdi co chat,
cac phan tr enzyme du thira ¢6 thé canh tranh 13n
nhau, hinh thanh cac phuc hop enzyme - enzyme
khong hoat dong hodc can trd qué trinh lién két
vOi co chit. Ngoai ra, & néng dd cao, lugng san
pham (duong khir) sinh ra nhanh chong tich liy
va dong vai trdo nhu chat wrc ché canh tranh hodc
khong canh tranh, ldm cham phan tng (Nguyén
buc Lugng, 2004). Hién tugong tuong ty cling da
duoc bao cdo trén tinh bt gao huyét rong (Duong
Thi Ngoc Hanh & Nguyén Minh Thuy, 2014) va
tinh bot ca 4u (Tran Ngoc Diép, 2023), mic du
ndng do t6i wu co thé khac nhau tuy thudc vao
ngudn co chit va ché phdm enzyme.

So sanh véi cac nghién ctru khac: Duong Thi
Ngoc Hanh va Nguyén Minh Thay (2014) sir dung
o-amylase (Termamyl 120L) dé thuy phan tinh
bot gao huyét rong va xac dinh nong d6 téi uu 1a
0,18% -cao gap 2,4 lan so v6i két qua cua ching
t61 (0,075%). biéu nay chirng to tinh bot hat sen c6
cAu trac d& bi enzyme tn cong hon tinh bot gao,
¢6 thé do ham lugng amylose thip hon hoic kich
thudc hat tinh bt nho hon, tao diéu kién thuan loi
cho sy khuéch tan va lién két cta enzyme.

Tém lai, tr cac phan tich trén, ndéng do
a-amylase t6i wu duoc chon 1a 0,075% (v/w) . Tai
ndng do nay, hiéu suat thuy phan dat gia tri cao
nhat, dong thoi tranh ling phi ché phdm enzyme
va han ché cac hiéu tng trc ché khong mong mudn.

3.2.4. Anh huwong ciia thoi gian thity phdn

Bang 5 trinh bay anh hudng cua thoi gian thuy
phan (15 - 60 phut) 1é€n cac chi ti€u, dugc thuc
hién trong diéu kién t6i wu di xac dinh: nhiét do
90°C, pH 6,5 va ndng do a-amylase 0,075% (v/w).

Két qua ¢ Bang 5 cho thiy thoi gian thuy phan
anh huong rd rét dén hiéu suit chuyén hoéa tinh
bot. Khi tang thoi gian tur 15 phut 1én 30 phat, d6
Brix tang tur 7,40 1&€n 9,83 °Bx; ham luong dudng
khtr tang tir 11,08% 1én 14,41%; ham lugng duong
téng tang tr 30,49% 1én 36,75%; trong khi tinh
bot du giam tir 5,74% xudng 3,72%; két qua cé y

nghia théng ké (p<0,05). Xu hudng nay cho thay
a-amylase hoat dong hiéu qua nhat trong khoang
15-30 phut, khi enzyme xtic tdic manh qué trinh
cit cac lién két a-1,4-glycosid trong phan tir tinh
bot, tao thanh cac dextrin ngén hon va céac chat
hoa tan lam tdng d6 Brix va ham lugng duong khir
(Nguyén Puc Luong, 2004). Gia tri cao nhat cua
cac chi tiéu duong duge ghi nhan tai 30 phut, dong
thoi ham lwong tinh bot du dat muc thip nhét.
Diéu nay cho thiy 30 phat 1a thoi diém phan tng
dat trang thai t6i uu trong diéu kién khao sat, phu
hop v6i nguyén 1y thuy phén tinh bot bang enzyme
khi tbc d6 phan ng ban diu con cao va lugng co
chit van du 16n dé enzyme tiép tuc xtc tac hiéu
qua (Bisswanger, 2017).

Khi kéo dai thoi gian 1én 45 va 60 pht, cac chi
tiéu vé duong bat dau giam. Cu thé, duong khu
giam xuéng con 12,94% va 12,13%; d¢ Brix giam
xubng con 8,90 °Bx va 8,40 °Bx; duong tong giam
xudng con 33,32% va 32,17%; trong khi tinh bot
du tang tro lai 1én 4,44% va 5,15%; két quacoy
nghia thong ké (p<0,05). Su suy giam nay c6 thé
lién quan dén hién tugng wc ché san pham, khi
céc san pham thity phan tich lily trong méi truong
phan tng lam giam tdc d6 xlc tac cua enzyme,
ddng thoi hoat tinh cila o-amylase c6 thé suy giam
dan do bat hoat nhiét trong diéu kién duy tri nhiét
do cao kéo dai (Apar & Ozbek, 2004; Mehta &
Satyanarayana, 2016).

Két qua nay cho thay thoi gian thity phan 1a mot
trong nhitng yéu t6 quyét dinh hiéu suit chuyén
hoéa tinh bot thanh cac cdu tir hoa tan. Trong pham
vi thi nghiém nay, 30 phut la thoi gian thich hop
nhat dé dat hiéu qua thuy phan cao nhét, déng thoi
han ché su suy giam hoat tinh enzyme & cac thoi
gian dai hon.

3.2.5. Chi s6 DE ¢ diéu kién thiyy phdn t6i wu

Duéi diéu kién t6i uu di xac dinh, qua trinh
thay phéan tinh bot hat sen hong Pong Thap bang
a-amylase dugc thuc hién hi€u qua nhét & 90°C,
pH 6,5, ndng d6 enzyme 0,075% (v/w) va thoi
gian 30 phat cho chi sé6 DE dat 48,12%. Gia tri
DE thu dugc ndm trong khoang dién hinh cua sird
glucose thuong mai (DE 40-60) (Kabrita, n.d.),
cho thdy dich thuy phan c6 tiém ning tng dung
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tdt 1am chit tao ngot tw nhién hodc lam co chat
cho céac qua trinh 1én men trong cong nghiép thuc

b'?mg a-amylase dugc xac dinh ¢ nhiét d 90°C,
pH 6,5, ndng do6 enzyme 0,075% (v/w) trong thoi

gian 30 phat. O diéu kién nay, siro glucose thu
dugc dat do Brix 9,83 °Bx, ham lugng duong khtr
14,41%, dudng tong 36,75%, tinh bot du 3,72%
va chi s6 DE 48,12%. Cac két qua trén cho thay
tiém nang ng dung cong nghé enzyme trong san
Xuét siro glucose chat lugng cao tir hat sen ban
dia, gop phan da dang héa san phim va gia ting
gia trj kinh t& cho ché bién nong san Viét Namm

pham.

4. Két luan

Nghién ctru da so sanh hiéu quéa thuy phan
tinh bot hat sen hong Pong Thép clia 3 enzyme
amylase, qua d6 xac dinh a-amylase 1a enzyme
phu hop nhét. Tir két qua khao séat cac yéu td cong
nghé, diéu kién tdi wu cho qua trinh thiy phan
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ABSTRACT:

Lotus seeds (Nelumbo nucifera Gaertn.) are a valuable starch source; however, their potential
for producing functional glucose syrup has not been fully exploited in Vietnam. Pink lotus seeds
from Dong Thap, characterized by high carbohydrate content, are identified as a promising raw
material for enzymatic hydrolysis. This study aimed to determine the most suitable amylase
enzyme (o-amylase, B-amylase, glucoamylase) for starch hydrolysis, and to evaluate the effects
of technological factors including temperature, pH, enzyme concentration, and hydrolysis time.
The results indicate that a-amylase is the most appropriate enzyme, with optimal conditions of
90°C, pH 6.5, enzyme concentration of 0.075% (v/w), and hydrolysis time of 30 minutes. Under
these conditions, the hydrolysate achieved 9.83 °Bx, reducing sugar content of 14.41%, total
sugar content of 36.75%, residual starch of 3.72%, and a Dextrose Equivalent (DE) of 48.12%.
The study successfully established a hydrolysis process for lotus seed starch, providing a basis for
producing high-quality glucose syrup from local raw materials.

Keywords: amylase enzyme, lotus seed (Nelumbo nucifera Gaertn.), hydrolysis, starch.
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