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TOM TAT:

Nghién ciru nhdm khao sat anh hudng ciia mot sd yéu t6 nudi cay dén kha niang sinh téng
hop enzyme o-amylase ctia ndm mdc Aspergillus tamarii trén co chat hat sen. Cac yéu t6 duoc
khao sat bao gém ty 1€ méc bd sung, do am moi treong, nhiét do va thoi gian nudi céy. Hoat d6
amylase dugc xac dinh theo phuong phap Rukhliadeva dua trén phan tng thily phan tinh bat.
Két qua cho thay, ty 16 mdc b sung ¢ anh huong o rét dén kha nang sinh enzyme, mirc 0,4%
cho hoat d6 a-amylase 1a 60,24+0,93 Ul/g. Do am moi truong 55% duoc xac dinh 1a diéu kién
ti wu cho a-amylase dat 67,05+1,19 Ul/g. Bén canh d6, khi nudi méc ¢ nhiét d6 27°C trong 84
gi0 cho hoat d6 a-amylase dat cuc dai tai 27°C sau 84 gio (81,66+0,80 Ul/g). Két qua nghién ciru
cho théy, hat sen 1a nguon co chat tiém ning cho qua trinh sinh tong hop enzyme cta Aspergillus
tamarii, g6p phan cung cip co s khoa hoc cho viéc img dung trong cong nghé 1én men va san

xuét ché pham enzyme.

Tiwr khéa: enzyme a-amylase, 4. tamarii, hat sen, nam moc, 1én men ran.

1. Pit van dé

Hat sen (Nelumbo nuczfera Gaertn) 1a loai cay
thuy sinh da nién c6 ngudn gdc tir cac nude Chau
A, xuét phat tir An D9, sau d6 lan qua Trung Quoc,
Nhat Ban va viing dong bic Chau Uc va nhiéu nudc
khac (Vogel, Hadacek, 2004). Hat sen mang lai gia
tri dinh dudng cao nhat trong cac phan thudc cay sen,
bao gom: protein, chit béo, carbohydrate, cac chat
khoang (calci, sat, phospho, natri, kali, tro), chét xo,
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vitamin (B1, B2, C) va nhiéu acid amin khéng thay
thé, rat can thiét cho con ngudi (Zhang et al., 2015).
Hat sen c6 chira nhiéu duogc chét thudc nhém alkaloid
(neferine, methylcorypalline, demethylcoclaurine,
lotusine, isoliensinine, nornuciferin, pronuciferine,
norarme - pavine), va flavonoid. Hat c6 tac dung
giam huyét 4p nhd chét neferine, liensinine va
benzylissoquinoline dimer; ha nhip tim vdi dugc
chat methylcorypalline, giam cholesterol lam diu
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phan tng co giat ctia hé théng tiéu hoa va tir cung do
c6 demethylcoclaurin (Dhanarasu, 2013).

Enzyme 1a cac chét xiic tac sinh hoc duoc tong
hop boi té bao sng, c6 kha ning day nhanh téc do
va t6i vu hoa hiéu suit cia cac phan tng sinh hoa.
Pic diém ndi bat cia enzyme 14 tinh bén viing sau
phan mng, cho phép ching tai tham gia vao nhiéu
chu ky ké tiép. Mic du di duoc timg dung tir 1au dwa
trén kinh nghiém thuc tién, nhung hién nay, viéc su
dung enzyme da dua trén nhiing co sé khoa hoc chat
ch&. Pham vi img dung clia enzyme cling mo rong
manh m&, khong chi ding lai & cac linh vuc truyén
théng nhu thuc pham, dugc phdm, méi trudng ma
con lan toa sang cac nganh cong nghé cao, tao ra
nhiéu san phém c6 gia tri kinh té vuot troi (Pham Thi
Tran Chau va Phan Tuin Nghia, 2006).

Enzyme amylase la nhom enzyme thuy phan
tinh bot va cac polysaccharide chia lién két o-1,4-
glycoside, tao ra cac san pham duong hoa don gian
nhu maltose, maltotriose va glucose. Pay la mot
trong nhitng enzyme duoc ing dung rong rii nhat
trong cong nghiép thuc pham, dugc pham, dét may
va gidy nho kha ning xtic tac nhanh, hiéu qua va an
toan (Ahmad et al., 2019).

Trong nghién ctru nay, nhom tic gia tién hanh
khao sat anh huong ctia mot s6 yéu té anh huong dén
kha ning sinh tong hop enzyme amylase ciia ndm
mdc Aspergillus tamarii trén moi truong hat sen. Cac
yéu t6 dugc khao sat bao gdm: ty 18 mbc bo sung, do
am moi truong, nhiét do va thoi gian nudi cdy nham
danh gia sy thay dbi hoat do cua enzyme amylase
trong qua trinh 1én mdc. Muyc tiéu cua nghién ctru 1a
xéc dinh cac diéu kién nudi cdy thich hgp nham nang
cao kha ning sinh téng hop enzyme ctia ndim mdc
trén co chét hat sen. Két qua nghién ctru gop phan
lam 15 mdi quan hé gitra cac diéu kién moi truong
va kha ning sinh enzyme cta vi sinh vat, dong thoi
cung cép co s& khoa hoc cho viéc khai thac hat sen
nhu mt ngudn nguyén lidu tiém nang trong san xuat
c4c san pham 1én men.

2.1. Nguyén vt liéu

2.1.1. Nguyén li¢u

Hat sen st dung dugc dong goi tai Chi nhanh
Cong ty TNHH MTV Tam Nong tai Khu phé 7,
phudng Tan Tao A, Thanh phé H6 Chi Minh.

Ché phim ndm mdc Aspergillus tamarii duoc

cung cap tir phong thi nghiém, Trung tdm thi nghiém
thyc hanh Truong Pai hoc Cong Thuong TP. Ho Chi
Minh.

2.1.2. Héa chat va thiét b

Hoa chét sit dung trong nghién ctru gdm tinh
bot, iot, kali iodide, acid acetic, natri acetat, acid
clohydric.

Thiét bi va dung cu chinh sir dung trong nghién
ctru gdm ti sdy Memmert UN10, ta hat khi doc
Fume Hood, can dién tr PA2102 Ohaus, can phan
tich PA241 Ohaus, thiét bi do quang phd ngoai kha
kién Jasco V-630.

2.2. Phwong phap nghién ciru

2.2.1. Thi nghiém 1: Khdo sat anh huong cua ty
1é méc bé sung dén qud trinh sinh tong hop enzyme
o-amylase.

25 g hat sen dugc ngdm va tién hanh hap ¢ nhiét
d6 110°C trong thoi gian 15 phit, diéu chinh do 4m
50%. Ching mdc duge bd sung theo ty 1¢ khao sat
va dem @ mdc & nhiét do 24°C trong 72 gio. Hoat
d6 enzyme amylase dugc do bang phuong phap
Rukhiliadeva.

2.2.2. Thi nghiém 2: Khdo sat anh huong cua do
am moi truong dén qud trinh sinh tong hop enzyme
o-amylase.

25g hat sen dugc ngam va tién hanh hp & nhiét
d6 110°C trong thoi gian 15 phit, diéu chinh do 4m
theo cac muc khao sat. Chiung mbc duoc bd sung
theo két qua ¢ thi nghiém 1 va demu mdc & nhiét do
24°C trong 72 gid. Hoat 3§ enzyme amylase dugc do
bang phuong phép Rukhiliadeva.

2.2.3. Thi nghiém 3: Khdo sat anh huwong nhiét
dé va thoi gian nudi dén qud trinh sinh tong hop
enzyme a-amylase.

25 g hat sen duoc ngam va tién hanh hip & nhiét
d6 110°C trong thoi gian 15 phut, diéu chinh do
am theo két qua ¢ thi nghiém 2. Chung mdc duoc
b6 sung theo két qua & thi nghiém 1 va dem @ mbc
0 nhiét do va thoi gian khao sat. Hoat d§ enzyme
amylase duoc do bang phuong phap Rukhiliadeva.

2.2.4. Phwong phadp phan tich

Xac dinh hoat d6 amylase bang phan tmg thity
phan ho tinh bt (Rukhliadeva, 1982) ( Nguyén
Minh Chon va Nguyén Pham Tuan, 2014)

Nguyén tic: Enzyme amylase c6 kha ning thuy
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phan tinh bot tao thanh céc dextrin. Khi cho tac dung
Vo1 iode, ph?m co chat tinh bot con lai sé tao mau.
Do cuong do mau tao thanh ¢ bude song 570 nm dya
vao d6 s& tinh dugc ndng do tinh bot con lai sau phan
ung, tr d6 suy ra dugc hoat do cia enzyme amylase.
Str dung co chat 1a h tinh bot co ndng do 1%.

2.3. Xtr Iy s6 liéu

Céc thi nghiém duoc 13p lai 3 1an. Két qua dir liéu
dugc biéu dién dudi dang Mean + SD. Céc sb li¢u
dugc xur 1y théng ké bang phuong phap phan tich
phuong sai ANOVA va kiém dinh Tukey dé x4c dinh
su khac biét c6 y nghia gitta cac gia tri khao sat véi
do tin cay 95% (p< 0,05) bang phan mém Minitab
20. Biéu d6 dugc v& bang phan mém Microsoft excel
2019. Gia tri trung binh di kém véi cac chir cai khac
nhau phia trén trong cac dd thi thé hién su khéc biét
¢6 y nghia théng ké v&i mirc ¥ nghia téi thiéu 0=0,05.

3. Két qua va ban luin

3.1. Két qui khdo sdt dnh hwéng ciia ty 1
moc bé sung dén quad trinh sinh tozng hop enzyme
a-amylase tiv moc Aspergillus tamarii

Két qua khao sat anh hudng cua ty 16 mbc bd

sung dén qua trinh sinh tong hop amylse duoc trinh
bay ¢ Hinh 1.

Két qua ANOVA cho thiy ty 1&¢ mdc bd sung
anh hudng rat c6 ¥ nghia dén hoat d6 amylase (p =
0,000 < 0,05). Két qua Hinh 1 cho thiy khi b6 sung
0,6% mdc cho hoat do amylase cao nhit (64,58+0,74
Ul/g), khac biét c6 y nghia théng ké so véi tit ca cac
muc khac. Ty 1€ 0,8% va 0,4% cho hoat d§ amylase
cao lan luot 1a 55,58+0,62 Ul/g va 60,24+0,93 Ul/g,
tuy nhién déu thip hon so véi mirc t6i wu 0,6%.
Nguoc lai, ty 1€ 0,2% cho hoat d§ amylase thép nhét
la 43,38+1,11 Ul/g, khac biét c6 y nghia so vdi cac
muc con lai.

Xu huong nay cho thay, khi luong glong ciy ban
dau thip (0,2%), sb lwong bao tr khoi dau it, toe
d sinh truong va kha ning tiét amylase cham, dan
dén hoat d6 enzyme thap. Khi ting 1én 0,4 - 0,6% sb
luong bao tir du 16n dé nhanh chong hinh thanh hé soi
nam khoe manh va tiét enzyme manh mé, trong do ty
16 bd sung 0,6% cho két qua t6t nhat (Chutmanop et
al., 2008). Tuy nhién, néu tiép tuc ting luong giéng
(0,8-1,0%), hoat d enzyme khong cai thién thém,

Hinh 1: Két qué khdo sat dnh hudng cua ty Ié mée bd sung dén qua trinh sinh tdng hop
amylase ti méc Aspergillus tamarii
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tham chi c6 xu hudng giam nhe, co thé do hién tugng
{rc ché boi mat do té bao cao, canh tranh dinh dudng
hodc giam hiu qua trao d6i chit khi co chat khong
du phan bb déu (Pandey, Soccol, & Mitchell, 2000;
Sivaramakrishnan et al., 2007).

Maic du ty 1€ 0,6% cho hoat d§ amylase cao hon
muc 0,4% (60,24+0,93 Ul/g) nhung khong co su
chénh léch qué 16n vé kha ning sinh enzyme nhung
lai str dung lugng giéng mdc thip hon dang ké. Xét
vé hiéu qua kinh té, viéc ting thém 0,2% luong mdc
chi cai thién mot phan nhé hoat d6 enzyme nhung
lam gia tdng chi phi nguyén liéu va ty 18 mbc giéng
bd sung nay ciing tao ra hoat do enzyme protease
cao nhat do nhom tac gia khao sat (khéng cong bd
& day). Do d6 ty 18 mbc bd sung 0,4% dugc chon dé
tién hanh thi nghiém tiép theo.

3.2. Két qua khdo sdt danh hwong ciia dp am
méi truwong dén qud trinh sinh tong hop enzyme
a-amylase tiv moc Aspergillus tamarii

Két qua khao sat anh huéng cua do 4m moi
truong dén qua trinh sinh tong hop amylase dugc
trinh bay ¢ Hinh 2.

Kha ning san sinh téng hop enzyme a- amylase
ctia chung Aspergillus tamarii trén co chit hat sen

cling chiu tac dong 1o rét boi do am moi truong. Két
qua phén tich ANOVA cho thdy d6 4m anh huong c6
y nghia thong ké dén hoat d6 amylase voi gia tri P =
0,000 <0,05. Theo két qué phan tich, hoat 6 amylase
dat mirc thip nhéat & d6 am 45% (52 74+0, 54 UI/g)
va co xu hucmg tang manh khi d6 4m tién vé mirc tdi
wu. Pinh diém cua hoat do amylase ghi nhan duoc
tai d0 am 55%, dat 67,05+1,19 Ul/g. D6 am 50% va
60% cho hoat d¢ amylase trung binh va khong c6 sy
khac biét dang ké giita 2 muc nay, nhung thap hon
s0 véi 55%.

Co ché tac déng cua do 4m 1én sy hinh thanh
amylase trén hat sen c6 thé dugc giai thich thong qua
ban chit cua co chit. Hat sen chira mot ham luong
tinh bot rat cao (chiém khoang 60% trong lwong
kho), dy 1a ngudn carbon chinh kich thich nAm mdc
tiét ra amylase dé thiy phan thanh cac duong don
gian phuc vu cho qua trinh sinh truong. O do am
55%, cac phan tir nudc thAm thdu vao cu tric hat
sen, lam yéu di cac lién két hydro gitra cac chudi
amylose va amylopectin, khién hat tinh bot truong
no va tré nén dé tiép can hon ddi v6i hé enzyme
ngoai bao ciia nAm mdc (Thitipraphunkul, Uttapap,
Piyachomkwan, & Takeda, 2003).

Hinh 2: Khdo sat dnh hudng cua dé Gm méi truéng dén qua trinh sinh téng hop amylase
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Két qua nghién ctru nay tuong ddi phu hop voéi
cac cong bd cia nghién ciru qudc t& vé nam méc
dong Aspergillus trén cac co chat giau tinh bot. Theo
Soccol et al. (1994), trong 1én men bé mit s dung
nam mdc, d6 4m dao dong tir 50% dén 58% thuong
cho hoat tinh amylase cao nhit do can bang dugc
nhu ciu nudc cia vi sinh vat va do thong thoang
ciia moi truong (Panchal, Desai, & Biotechnology,
2016). Két qua cho thiy diéu kién do am tdi wru cho
qua trinh sinh téng hgp enzyme a-amylase ctia ching
A. tamarii trén co chat hat sen 1a 55%. Viéc duy tri d6
4m tai ngudng 55% khong chi gitp tdi wu hoa hoat luc
amylase dé chuyén hoa tinh bt hat sen ma con dam
bao su phat trién 6n dinh cta hé soi nAm trong sudt
chu ky 1én men, tao tién d& vimg chic cho viéc ting
dung ching nim nay trong san xuét thuc phim hoic
cac ché phém sinh hoc tir hat sen dia phuong.

3.3. Két qud khdo sdt anh hwéng ciia nhiét dé,
thoi gian nudi dén qud trinh sinh tong hop enzyme
a-amylase ti moc Aspergillus tamarii

Két qua khao sat anh hudng ciia nhiét do va thoi

gian nudi dén qua trinh sinh tong hop amylase duoc
trinh bay ¢ Hinh 3.

Két qua ANOVA cho thay thoi gian nuéi cdy va
tuong tac gitra nhiét d6 va thoi gian anh huong co
¥ nghia dén hoat d6 amylase (p = 0,000 < 0,05),
trong khi nhiét do riéng 1é¢ khong anh huong cé y
nghia thong ké (p > 0,05). Két qua cho thay hoat do
amylase dat gia tri cao nhat tai thoi diém 84 gio &
27°C (81,66+0,80 Ul/g), khac biét c6 y nghia so voi
hau hét cac to hop con lai. O clng thoi diém, cac
murc nhiét dd khac cho hoat do thép hon va ¢o su
khéc biét tiry theo thoi gian nudi ciy. Trong khi do, &
cac thoi diém dau (36-48 gid), hoat dd enzyme thap
va ting dan theo thoi gian, sau d6 giam khi kéo dai
dén 108 gio. Piéu nay cho thiy thoi gian 84 gid voi
nhiét d6 27°C 1a diéu kién thich hop cho qua trinh
sinh tong hop a-amylase.

Xét riéng yéu td nhiét do, két qua so sanh Tukey
cho thdy, 27°C cho hoat d6 amylase trung binh cao
nhit va khac biét c6 ¥ nghia théng ké so v6i 24°C va
30°C, trong khi mirc 24°C va 30°C khong khac biét
c6 y nghia voi nhau.

Hinh 3. Két qué khdo sat Gnh hudng cuda nhiét dé, théi gian nuéi dén qua trinh
sinh tong hop enzyme O-amylase tir méc Aspergillus tamarii
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Két qua nay pht hop véi nhiéu nghién ciu da
cong b6 cho théy, da s vi sinh vét sinh amylase, dac
biét 1a cac loai nAim mdc thude chi Aspergillus, co
nhiét do sinh enzyme t6i wu trong khoang 25-30°C,
trong d6 nhiét d6 trung binh thuong cho hiéu sut
cao va 6n dinh hon Gupta va cong sy ciing ghi nhan
& nhiét dd cao hon, mic du téc do sinh trudng co
thé ting, nhung hiéu suét tiét enzyme thuong giam
do sdc nhiét va sy bit on dinh cta protein (Benitez-
Mateos, 2025).

Déi véi yéu t6 thoi gian nudi cdy, hoat d9 amylase
thay d6i rd rét. Hoat do amylase ting dan tir 36 dén
72 gio va dat gia tri cyc dai tai 84 gio, sau d6 giam
khi kéo dai thoi gian nudi dén 108 gio. Xu hudng
nay phu hop véi cac bao cao cho thiy, amylase ngoai
bao thuong dugc tong hop manh & cudi pha sinh
truong log hodc diu pha 6n dinh, sau d6 suy giam do
can kiét dinh dudng va tich lily cac chat chuyén hoa
thir cap (Rajulapati & Vundavilli, 2011) .

Két qua phan tich cho thiy, anh hudng ctia nhiét
d6 phu thudc manh vao thoi gian nudi ciy. Trong
cac mbc nhiét do va thoi gian khao sat thi tai 27°C
trong 84 gio cho hoat 46 amylase cao nhit (81,66
Ul/g). Nhiét 6 24°C tai 84 gio va 30°C tai 84 gio
cling cho hoat d6 cao nhung thap hon, ching to
27°C 1a muc nhiét do t6i wu va thoi gian nudi phu
hop. Két qua nay tuong ddng véi nghién ciru cua
Narang va Satyanarayana, trong d6 diéu kién nhiét

Loi cam on:

d6 trung binh két hop voi thoi gian nudi ti wu cho
phép dat hoat 9 amylase cao hon so véi cac diéu
kién nhiét d6 cao hodc thoi gian kéo dai (Narang &
Satyanarayana, 2001).

Nhin chung, két qua ctia nghién ctru nay phu hop
v6i xu hudng chung da duoc cong bd trong va ngoai
nudce, dong thoi tai nhiét do 27°C va 84 gio 1a diéu
kién téi wu cho su sinh téng hop amylase trong diéu
kién thi nghiém.

4. Két ludn

Qua qua trinh nghién ctru “Khao sat mot sb yéu
t6 anh huong dén kha nang sinh enzyme a-amylase
ctia chung ndm méc Aspergillus tamarii trén hat sen”
da danh gia duoc anh huong ciia mot sé yéu td nuoi
cay dén kha nang sinh tong hop enzyme amylase cia
chung ndm mdc nay. Két qua cho thay, hat sen 1a
ngudn co chat giau dinh dudng, phi hop cho sy sinh
truong cua Aspergillus tamarii. Cac yéu td nhu ty
18 méc bod sung, do 4m moi truong, nhiét d¢ va thoi
gian nudi cay déu c6 anh hudng rd rét dén hoat do
enzyme. Khi cac diéu kién nudi cay dugc diéu chinh
& muc thich hop, ching ndm mdc c6 kha ning sinh
tong hop amylase v6i hoat tinh tot. Két qua nghién
ctru gop phan cung cap co so khoa hoc cho viée khai
thac chung Aspergillus tamarii trén co chat hat sen
trong linh vuc cong nghé thyc pham va cic qua trinh
lén menm

Nhém tdc gid trin trong cam on Trwong Pai hoc Cong Thwong Thanh phé Ho Chi Minh di hé tro
kinh phi va tao diéu kién vé co so vit chat giup nhom tdc gia hoan thanh nghién ciru nay theo Hop dong

s6 80/HD-DCT.
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INVESTIGATING FACTORS AFFECTING A-AMYLASE
PRODUCTION BY ASPERGILLUS TAMARII ON LOTUS SEEDS
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ABSTRACT:

This study investigated the effects of key cultivation parameters on a-amylase biosynthesis by
Aspergillus tamarii using lotus seeds as a substrate. The factors evaluated included inoculum ratio,
moisture content, incubation temperature, and cultivation time. Enzyme activity was quantified
using the Rukhliadeva method based on starch hydrolysis. The results demonstrated that the
inoculum ratio significantly influenced enzyme production, with the highest a-amylase activity
(60,240.93 U/g) observed at 0.4%. The optimal moisture content was 55%, yielding an activity
of 67,051.19 U/g. Furthermore, incubation at 27 °C for 84 h resulted in the maximum a-amylase
activity of 81,660.80 U/g. These findings indicate that lotus seeds represent a promising substrate
for a-amylase production by A. tamarii, providing a scientific basis for potential applications in
fermentation technology and industrial enzyme production.

Keywords: amylase, A. tamarii, lotus seeds, solid-state fermentation.
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