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TOM TAT

Hat mit 12 mét san pham phuy tir qua trinh ché bién mit va thwong bi logi bé trong qua
trinh sdn xuat. Do dé, viéc tdn dung nguon phu pham ré tién, dé kiém, ciing nhur nham han
ché Iirong chdt thai trong qua trinh ché bién, chéng 6 nhiém moi truong la vin dé Iuén
dang dwoc quan tdm. Nghién cizu ndy cho thdy dnh hieong cia nong do a-amylase
(0,025% - 0,4%), nhiét dg(75°C — 95°C), thoi gian (20 - 60 phat) va pH (5,5 — 7,5) trong
qué trinh thiy phan tinh bét tir hat mit. Cdac diéu kién téi wu héa cuia qué trinh thiy phan
da dwoc xdc dinh (Nong dé enzyme a-amylase 0,05%, nhiéz do 90°C, thoi gian thuy phan
60 phat va pH 6,5. Dich tinh bét thiy phan nay co thé dwroc dung cho qué trinh 1én men

ruou ¢ giai dogn tiép theo.

Tar khoa: a-amylase, thuy phan, hat mit, tinh bgt

1. GIOI THIEU

Ethanol dong vai trd kha quan trong
trong nhiéu linh vuc nhu: tong hop chat
hitu co, dugc phém, san xuét thuc phém,
nhién liéu sinh hoc... O nuéc ta, viéc sk
dung ethanol trong cong nghé thuc pham
va phi thyc pham rat pho bién. Tuy nhién,
luong ethanol dugc sir dung chu yéu 1a thu
mua tlr nuéc ngodi véi gia thanh twong doi
cao. Viéc nghién clru qué trinh thuy phan
tinh bot hat mit dé 1am nguyén liu trong
cong nghé 1én men nham ha gia thanh cho
san pham c6 y nghia khong chi vé mit kinh
té ma con gop phan bao vé moi truong séng
cta ching ta.

Hat mit (jackfruit seed) chiém trung binh
tr 10 — 15% trong luong trai véi ham lugng
tinh bot khoang 77,76%. Mic du khdi luong
nhiéu nhung né chi dugc coi 1a phu pham va
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thuong bi loai bd trong qué trinh sur dung, san
xuat va gy kho khan cho viéc xir 1y rc thai
trong moi truong. Viée tan dung ngudn phu
phém ré tién, d kiém, han ché luong chét
thai trong qué trinh ché bién, chdng 6 nhidém
mdi truong 1a mot thién huéng 16n ddi voi
cac nha nghién ctru [1].

Qua trinh thuy phan tinh bt tir hat mit
dé 1én men san xuat ethanol 1a mot hudng
méi nhung chua dwgc nghién ciru nhiéu.
Trong bai bao nay, ching toi bo sung mot
s6 két qua khao sat mot sb yéu to anh
huéng 1én qua trinh thily phan tinh bot hat
mit dé tao nguyén liéu cho qué trinh san
xudt ethanol.

2. POI TUQNG, PHUONG PHAP NGHIEN CUU

2.1. Poi tuwong

Hat mit duwoc thu nhan tai thi x3 Bén
Cat (Binh Duong), dugc st dung lam
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ngudn nguyén liéu dé tién hanh thay phan
thu nhan dich duong.

2.2. Phwong phap nghién cuu

Quy trinh thuy phan tinh bét ter hat mit

}

Tién xtt Iy
}

‘ Thity phén

|

Dich thiy phan

Hinh 1: Qui trinh thiy phan tinh bt tir hat mit

Tién xi Ii: Hat mit thu nhan vé dugc
tach cac hop chat hitu co nhu xo, vo, coi
mit va rira sach, phoi rao dé thuan loi cho
qua trinh tach 16p vo cung bén ngoai. Dung

Chi tiéu phan tich:

Pham Thi My Tram, Nguyén Th; Phwong Hao...

dao dé tach sach 16p vo ciing. Sau d6 boc
I6p v mau ndu mong bao quanh hat (l6p
v6 nay anh huong dén mau sic cua bot hat
mit). Mang hat mit di sy hodc phoi kho
(hat mit tuoi sdy lién tuc & nhiét do 55 —
60°C tir 60 dén 72 gi®). Xay bot dap ung
cho qué trinh nghién ctru sau nay.

Thiy phan: Hat mit sau khi xu ly phdi
tron voi nuée theo ty 18 1:5, hd héa & 70°C
trong 30 phut, sau d6 nang nhiét dén cac
nhiét do can khao sat. Thay phan tinh bot
ho hoa véi enzyme o-amylase. Lam ngudi
dich thuy phan dén nhiét ¢ phong [1].

Khdo sat dnh huwrong mét sé yéu té den
qud trinh thuy phan tinh bt hat mit:

— Nong dg enzyme

Thi nghiém duoc tién hanh véi céc
nong do enzyme a-amylase khac nhau tir
0,025%; 0,05%; 0,075%; 0,1%; 0,2%;
0,3%; 0,4% (so vai trong luong bot), nhiét
d6 90°C, thoi gian 30 phat, pH 6,5.

Bdng 1: Khdo sat anh hirong ciia nong dé enzyme trong qué trinh

xac dinh ham luong dich hoéa.
thay phan. Mbi  thi Ham luvong
nghiém duoc l3p lai 3 lan. duong khir (mg/ml)

— Nhiér d@g: Nong do

Bdang 2: Khao sat anh hwong cua nhiét dé trong qua trinh dich héa

enzyme o-amylase thich Nhiét do (C)

75 80 85 90 95

hop & thi nghiém 1, thoi
gian 30 phut, pH 6,5 va

Ham Iwong dwdng
khtr (mg/ml)

nhiét do: 75, 80, 85, 90,
95 (°C).
— Thoi gian: Nong do

Chi tiéu phan tich: xac dinh ham lugng dwong khir co
trong dich thuy phan. Mai thi nghiém duoc lap lai 3 lan.

Bdng 3: Khado sat anh hirong cua thoi gian trong qua trinh dich hoa

enzyme o-amylase thich Théi gian (phat)

20 30 40 50 60 70 80

hop ¢ thi nghiém 1, nhiét
do thich hop ¢ thi nghiém

Ham Iwong dwdng

kher (mg/ml)

2, pH 6,5 va thoi gian
thay phén: 20, 30, 40, 50,
60, 70, 80 phat.

Chi tiéu phan tich: xac dinh ham lugng duong khir co
trong dich thay phan. M&i thi nghiém duoc lap lai 3 lan.
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— pH : Muc d6 pH khao

Khao sat mét so yéu to anh hirong lén qud trinh thay phan...

Bdng 4: Khdo sat anh huwong cua pH trong qué trinh dich héa.

sat nhu sau: 5,5; 6; 6,5; pH

5,5 6 6,5 7 7,5

7;7,5.

Ham lwong dwong khir (mg/ml)

Chi tiéu phan tich: xac dinh ham lugng dwong khir ¢
trong dich thuy phan. Mai thi nghiém duoc lap lai 3 lan.

2.2. Mot sé phwong phdp phdn tich chi
tiéu

—Phuong phdap xdac dinh dwong khu
theo phuwong phap Miller [8]: Phuong
phap nay dua trén co s& phan tng tao mau
gitta duong khir véi thudc the 3,5-
dinitrosalisylic (DNS). Cuong d§ mau cua
hén hop phan tng ty I¢ thuan véi nong do
duong khar. Duwa theo d6 thi chuan cua
glucose tinh khiét véi thudc tha axit
dinitrosalisylic ta sé tinh dugc ham lugng
duong khir cia mau nghién ctu.

— Phuwong phdp do pH: Do pH dugc
xéc dinh bang may do pH ké.

— Phuwong phdp do nhiét do: Nhiét do
dugc xac dinh bang nhiét ké dau.

— Phwong phdp xir 1y so liéu: Tét ca s6
liu chat lugng nuéc dau vao va dau ra
dugc phan tich va tinh gia tri trung binh va
do lech chuan bang phan mém Microsoft
Excel.

3. KET QUA VA THAO LUAN

3.1. Puong chudn glucose

Pé xem xét kha nang thuy phan tinh bot
cua enzyme amylase, ching tdi dua trén két

qua do ham luong duong khir trudc va sau
khi thily phan tinh bot. Ham luong duong
khtr nay duogc xac dinh dua vao duong chuan
glucose. Puong chuan xay dung dya trén
phuong phap cua Miller (hinh 2):

Puong chuan Glucose
0,25

y=0.4278x +0.0103
R?=0.9925

0,2308
0,2

0,1752
0,15

0,1419

Mat do quang
0,1

0,0896

0,05 0,0469
10,0188
0+ T T T T T |
0 0,1 0,2 03 0,4 0,5 0,6

Hinh 2: Puong chudn glucose

3.2. Khao sat anh huéng cia nong do
enzyme trong quda trinh dich hoa (TN 1)

Thi nghiém thuay phan tinh bot hat mit
duoc tién hanh véi cac nong do enzyme a-
amylase khac nhau tu 0,025%; 0,05%;
0,075%; 0,1%; 0,2%; 0,3%; 0,4% (S0 Vai
trong luong bot hat mit), nhiét do 90°C,
thoi gian 30 phat, pH 6,5. Chang toi ghi
nhan duoc mot sb két qua nhu bang 5.

Bdng 5: Khao sat dnh hwong cia nong dé enzyme trong qud trinh dich hoa

Néng do (%) 0,025 0,05 0,075 0,1 0,2 0,3 0,4
Ham lwong dwong
khtr tang sau thuay 8,12 8,791 8,092 8,004 7,764 7,491 7,033
phan (mg/ml)

Theo bang 5, & ndéng do enzyme
0,025%, ham lugng duong khir dat dugc 1a
8,12 (mg/ml), dat cao nhat & nong do
enzyme 0,05% voi ham lugng duong khi
8,791 (mg/ml) va giam dan. Cudi cling &
nong d6 0,4%, ham luong duong khir dat
dugc 1a 7,033 (mg/ml) (hinh 3).
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Qua bang sb liu, chlng t6i nhan thay
rang khi nong d co chét khong ddi va ting
nong do enzyme thi ban dau van téc phan
ing s& tang nhanh do thira co chat. Sau mot
thoi gian thi ndng d6 co chat va néng do
enzyme bdo hoa, lic d6 néu ting ndéng do
enzyme thi van tc phan tng van khong doi.
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Sau mot thoi gian hoat dong, co chat bi phan
giai dan va giam nong d6 nén téc do phan
ung khong ting 1én nita ma cO khuynh

Pham Thi My Tram, Nguyén Th; Phwong Hao...

huéng giam dan hodc ngung han khi gap
diéu kién bat loi nhu sy thay doi nong do
san pham, chat kim ham, pH, nhiét do... [7].

Hinh 3: Biéu do ham lwong dwong
khir tang 1€n sau thuay phén ¢ cac

nong dé enzyme khao séat

Ham lwong duong Khi, mg/ml

01 3 3
Nong dg. %

Nam 2010, Nguyén Minh Hién va
Nguyén Thiy Huong di nghién ciu qua
trinh thuy phén tinh bot hat mit bang enzyme
Termamyl 120L va AMG 300L dé Ién men
rugu chung cat. TAc gia dd dich hoa tinh bot
hat mit voi ndng d6 enzyme trong pham vi
0,05 — 0,125%. Sau 150 phat khao sét, ty 1€
enzyme bé sung 1a 0,1% va 0,125% cho ham
lwong dudng khir cao nhat [3].

Nim 2012, D6 Trong Hung clng cong
su da nghién ctru qua trinh thuy phén tinh
bot thanh nguyén liéu san xuat Isomalto
Oligasaccharides (IMO). Téac gia da thyc
hién giai doan dich hoa bing enzyme o-
amylase (Clearflow AA-Genecor) véi néng
do enzyme 0,02 — 0,05% (so v6i tinh bdt)
thi dat duoc lugng dudng khir cao nhat [4].

Trong thi nghiém nay, nong do enzyme
0,05% c6 1& 1a nong do thich hop cho qua
trinh dich hoa tinh bét hat mit.

3.3. Khao sat anh hwong cua nhiét do
trong qud trinh dich héa (TN 2)

Sau khi tim dwoc néng do enzyme
thich hop, ching téi tién hanh thi nghiém
Vv6i ndng do enzyme o-amylase 0,05%, thoi
gian 30 phut, pH 6,5 va cac mac nhiét do
thuy phén khao sat la: 75, 80, 85, 90, 95
(°C). Két qua duoc ghi nhan trong bang 6.
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Bdng 6: Khdo sat anh huong cua nhiét do
trong qua trinh dich héa

Nhiét do °C) | 75 80 85 90 95

Ham lwong 8,101 | 7,753 | 8,18 | 8,853 | 8,101

dwong khir
tang sau thay
phan

(mg/ml)

Theo bang 6, nhiét d6 75°C, ham luong
duong khir dat dugc la 8,101 (mg/ml). O
nhiét d6 80°C, ham luong duong khir dat
7,753 (mg/ml) vi tang 1én 8,18 (mg/ml) &
85°C. Khi nhiét do dat 90°C, ham lwong
duong khir dat cao nhat véi 8,853 (mg/ml). O
nhiét d6 95°C, ham luong dudng khir bit dau
giam xudng con 8,101 (mg/ml) (hinh 4).

Qua qué trinh khao sat, chling ta co thé
nhan thay ring téc do enzyme chi ting dén
mot gidi han nhiét do nhat dinh, vuot qua
giéi han d6 téc do enzyme s& giam va dan
dén muc triét tiéu.

Nam 2011, HO Thi Hao d nghién cau
qua trinh 1én men axit lactic tur tinh bot hat
mit cho thiy enzyme o-amylase hoat dong
t6t nhat & nhiét do 90°C, c4c hoat dong trao
d6i chat cua ching khao st c6 thé coi la cac
phan ng héa hoc. Khi nhiét d6 thap hoic
cao déu anh huéng dén cac hoat dong cua
enzyme dan dén hiéu qua thu hdi kém,
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nguoc lai khi nhiét o dat diém thich hop thi
su sinh truong va phét trién cia enzyme la
cao nhat, ham luong duong khtr tao thanh 13
cao nhat. C4 I& nhiét d6 anh huong rat I6n
dén phan tng cua enzyme. Toc do enzyme
chi ting dén mat gisi han nhiét d6 nhét dinh,
vuot qua giGi han do toc do enzyme s& giam
va dan dén muc triét tiéu [1]. Nam 2014,
Duong Thi Ngoc Hanh va Nguyén Minh
Thuy da nghién ctu st dung enzyme a-
amylase trong thuy phan tinh bot tir gao

Khao sat mét so yéu to anh hirong lén qud trinh thay phan...

huyét réng cho thay nhiét do ¢ anh hudong
rat 16n dén phan ung cua enzyme. Toc do
phan (ng cia enzyme chi ting dén mét gidi
han nhiét d6 nhét dinh, vuot qua gisi han do
téc do enzyme sé& giam va dan dén muc triét
tiéu. Tac gia cho rang 90°C c6 thé Ia nhiét
d6 thich hgp cho hoat dong cua enzyme a-
amylase [2]. Nhu vay, nhiét do 90°C c6 I& la
nhiét do thich hop cho qua trinh dich hda
tinh bot hat mit.

Hinh 4: Biéu do ham lwong dwong
khw tang lén sau thiy phan o cac
nhiét do khao sat

Ham lwgng duéong khir, mg/ml

8,853

848

8,701 8,301

7953

75 80 85

Nhiét d¢, °C

90 95

3.4. Khao sat anh hwong cua thoi gian
trong qud trinh dich hoa (TN 3)

Thoi gian ciing 1a mot yéu té quan
trong trong qua trinh khao sat sy thiy phan
cua tinh bot. Nén sau khi tim dwgc nong

d6 enzyme va nhiét do thich hop, chung
t6i tiép tuc tién hanh thi nghiém vai cac
murc thoi gian thuy phan khao sat la: 20,
30, 40, 50, 60, 70, 80 (phut). Két qua duoc
ghi nhan trong bang 7:

Bdang 7: Khdo sat anh hwong cua thoi gian trong qud trinh dich héa

Thei gian (phut)

20

30 40 50 60 70 80

Ham lwgng dwdng khir tang sau thdy phan (mg/ml)

7,972

9,04 8,87 8,453 8,209 | 8,023 7,818

Theo bang 7, ham lugng duong khir dat
duoc ¢ thoi gian 20 phat 1a 7,972 (mg/ml),
dat cao nhit & thoi gian 30 phat la 9,04
(mg/ml), sau d6 giam dan qua cac méc thoi
gian 40 phat, 50 phat, 60 phuat, 70 phat,va
cudi cung dat 7,818 (mg/ml) ¢ thoi gian 80
phut (hinh 5). Cang kéo dai thoi gian thay
phan, ham luong duong khur cang giam vi
cac chat sinh ra trong qua trinh thay phan
s& kim ham hoat lyc caa enzyme [2]; nong
d6 cua enzyme bi bdo hoa voi ndng do co
chat dé tiét kiém nang luong sir dung ding
dé dich hoa [3]. Thoi gian t6i vu trong qua
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trinh dich héa ma ching téi ghi nhan la 30
phat véi ham lugng duong khur dat dwoc
cao nhat 12 9,04 (mg/ml).

3.5. Khao sat anh huong cua pH trong
qua trinh dich héa (TN 4)

Sau khi tim dugc noéng do enzyme,
nhiét d6 va thoi gian thich hgp, chdng téi
tién hanh thi nghiém khao sat pH cua dich
tinh bot hd héa anh huong dén qua trinh
thuy phan véi cac mac pH thay phén khao
sat 1a: 5,5; 6; 6,5; 7; 7,5. Két qua duoc ghi
nhan trong bang 8.
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Hinh 5: Biéu dé ham lwong 5

duong khw tang lén sau thuy
phdn ¢ cac thoi gian khao sat

8.6

8.4

8.2

7.8

Ham luwgng duong khir, mg/ml

7.6
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9.04
8.87

8.453

821

7972 8.023

7.818

20 40 60 80 100

Thoi gian, phut

Bdng 8: Khao sat anh

hwong cua pH trong qua
trinh dich hoa.

pH 55 6 6,5 7 7,5
Ham lwong dwong kho
. N R 8,319 8,798 8,92 8,873 8,797
tang sau thdy phan (mg/ml)

Theo bang 8, pH téi
uu trong qua trinh dich
hoa la 6,5 twong tng Vai
ham luong duong khu
dat duoc cao nhat 1a 8,92
+ 0,06 (mg/ml) (hinh 6).
Néu iy pH 6,5 lam trung
tam ta thay cang vé sau
ham lugng duong khi
cua pH 7; 7,5 cang giam
tuong ung 8,873; 8,797
(mg/ml) con vé trude pH

9

89

8.8

8.7

8.6

85

8.4

8.3

8.2

Ham liwong dwong khit, mg/ml

Qua bang sb liéu, chung t6i nhan thay
rang khi pH giam vé phia axit hoic ting vé
phia kiém thi hoat tinh twong ddi cua
enzyme déu giam.

pH méi truong thuong anh huong dén
mirc d6 ion héa co chét, enzyme va dac biét
anh huong dén do bén cia enzyme. Chinh
vi thé pH c6 anh huong rat manh dén phan
ng cua enzyme. Nhiéu enzyme hoat dong
rat manh ¢ pH trung tinh [5].

pH t5i wu cua enzyme lién két dong hoa
tri V&i chat mang co dién tich &m sé& chuyén
dich sang phia pH kiém so véi enzyme hoa
tan, nguoc lai néu enzyme lién két dong hoa
tri voi chat mang dién tich duwong thi pH tdi

6; 5,5 tang twong tng 8,798; 8,3109.

8.873

8.798 8.797

8.319

Poé pH

Hinh 6: Biéu do ham lwong dwong khir ting 1én sau thity phdn ¢

cac do pH khao sat
uu s& chuyén dich sang phia pH axit. C6 1&
pH tdi vu clia enzyme o-amylase dang khao
sét lién két aong hoa tri voi ca hai chit mang
dién tich am va duong sé& chuyén dich vé pH
trung tinh.

pH 6,5 c6 I€ la pH thich hop cho quéa
trinh dich héa tinh bot hat mit.

3.5. Ung dung 1én men dich dwong tao
thanh ethanol (thi nghiém 5)

Dich duong sau khi thay phan ¢ nhiét
d6 90°C, ndng d6 enzyme 0,05% (SO VGi
trong luong bot), pH = 6,5 va thoi gian
thiy phan 30 phat, ching t6i tién hanh bd
sung 5% banh men (so vai trong luong bot)
va lén men trén may lic & phong thi
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nghiém (nhiét do 28 + 2°C), vai toc do lac
Ia 150 vong/phut. Qua trinh 1én men duoc
kiém soat trong 7 ngay va sau d6 duogc dem
di chung cat va do do ruou bang con ké.
San pham sau khi chung cit dat 11%
(VIV). Két qua nay twong tu két qua cua
Nguyén Minh Hién va Nguyén Thay
Huong trong nghién ciu “Anh huéng cua
chung Saccharomyces Cerevisiae Ién quéa
trinh 1én men hat mit” d4 tién hanh dudng
hoa dich hat mit: enzyme amylase (sinh
khéi kho) dugc st dung nhu tic nhan
duong hoéa. Hat mit duoc ria sach, niu
chin, béc vo, bo 16p vo cung va xat. Nudc
dugc thém vao (5 nudc: 1 tinh bot) sau do
chuan bi thém vao 30% W/W enzyme
amylase. Trong qua trinh Ién men: chuang
Saccharomyces cerevisiae (8% V/V, 1,75 x

Khao sat mét so yéu to anh hirong lén qud trinh thay phan...

10® té bao/ml) duoc thém vao dich hat mit
va u trong 6 ngay. Cudi ciing, ethanol duoc
thu vé& bang cach chung cit, voi ndng do
ruou dat 11% (V/V) [6].
4. KET LUAN

Sau qua trinh tién hanh thi nghiém,
ching tdi nhan thdy c6 su anh huéng cua
nong do a-amylase (0,025% - 0,4%), nhiét
d6 (75°C — 95°C), thoi gian (20 - 60 phut)
va pH (5,5 — 7,5) trong qua trinh thay phén
tinh bot tir hat mit. Cac diéu kién tbi uwu hoa
cua qua trinh thay phan da duoc xac dinh
(néng do enzyme a-amylase 0,05%, nhiét
d6 90°C, thoi gian thay phan 60 phut va pH
6,5. Dich tinh bot thuy phan nay c6 thé
dugc dung cho qua trinh 1én men ruqou &
giai doan tiép theo.

EFFECTS OF SOME FACTORS ON THE PROCESS OF STARCH HYDROLYSIS
FROM JACKFRUIT SEED
Pham Thi My Tram, Nguyen Thi Phuong Hao, Cao Dang Khiem, Tran Duy Linh,
Vo Gia Linh, Nguyen Thi Diem Thuy, Tran Dat Vinh

ABSTRACT

Jackfruit seeds are by-product of the industrial jackfruit processing and often removed
during production. Therefore, the utilization of byproducts which are cheap, easy to make,
as well as to limit the amount of waste during processing, is interested. This study shows
the effects of a-amylase concentrations (0.025% - 0.4%), temperatures (75°C - 95°C), times
(20 - 60 minutes) and pH (5.5 - 7.5) on the process of starch hydrolysis from jackfruit seed.
The optimized conditions of hydrolysis was determined (a-amylase enzyme concentration:
0.05%, temperature 90°C, hydrolysis time 60 min and pH 6.5. Hydrolyzed starch can be
used for the fermentation of ethanol in the next stage.
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