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According to studies, Lentinus edodes is used medicinally for immune
dysfunction, cancer, allergies, fungal infections, flu, frequent colds,
bronchitis, heart disease, hyperlipidemia, hypertension, infectious
diseases, diabetes, and hepatitis. Therefore, this study was carried out
with the aim of building a technological process for shiitake
mushroom hydrolysis, obtaining bioactive fractions. The research
results of the topic include the hydrolysis process of shiitake
mushrooms with the following parameters: 7.27g raw materials of
shiitake mushrooms, 1.3mL Celluclast, and 1.13g Flavourzyme, time
of phase 1 hydrolysis (with Celluclast 1.5L ) is 16 hours, hydrophane
two times (addition of Flavourzyme) is 7 hours, the reaction volume
and temperature were 100 mL and 55°C, pH 6 stops the reaction at
95°C for 5 minutes, inhibitory activity a-glucosidase inhibition
reached 30.52%.
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Céc nghién ctu cho thiy nam hwong dugc st dung trong y hoc cho
céc bénh lién quan dén suy giam chirc nang mién dich, ung thu, di
g moi truong, nhidm ndm, cim va cam lanh thuong xuyén, viém
phé quan, bénh tim, ting lipid trong mau, ting huyét &p, bénh truyén
nhiém, bénh tiéu dudng, viém gan. Do d6, nghién ctu nay dugc thuc
hién nham muc tiéu xay dung quy trinh cdng nghé thuy phan nam
huong, thu nhan phan doan c6 hoat tinh sinh hoc. Két qua nghién ciu
da xay dung thanh cong quy trinh thuy phan chan nim huong véi céc
thong s6: nguyén lidu chan nim huong 7,27g, enzyme Celluclast 1,3
mL va Flavourzyme 1,13g, thoi gian thuy phan pha 1 (v6i enzyme
Celluclast) 1a 16 gio, thoi gian thuy pha 2 (b6 sung thém enzyme
Flavourzyme) la 7 gio, thé tich phan tng 100 mL, nhiét & phan ting
55°C, pH 6 dung phan tng bang nhiét do 95°C trong 5 phat, hoat
tinh wc ché a-glucosidase dat 30,52%.
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1. Giéi thigu

NAm huong hay con goi 1a nAm dong cd, c6 tén khoa hoc 1a Lentinus edodes mét loai ndm in
dugc phd bién phan bé & Pong A, thuong duoc ding lam thuc pham va thao moc ¢ Trung Quéc
[1]. Trong ndm hwong chtra ham luong dinh dudng cao nhu cac hop chat phenolic, nhiéu loai
vitamin, chat xo, khoang chat va ergosterol [2]. Phan Ién thanh phan dinh dudng ciia nAm hwong
tuoi 1 nudc chiém dén 914 g/kg, luong protein & mil nAm va than nim lan luot chiém 28,4% va
18,8%, tong lwong chat béo cd trong nAm hwong 1a 21,22 g/kg, trong d6 77,7% la chét béo khong
bao hoa va 22,3% chét béo b&o hoa va c6 ham lugng acid lioleic cao (76%). Ham lugng chit xo
& mil va than nam lan luot 1a 82,94 g/kg va 25,68 g/kg, tong lwong dudng ¢ than nim cao (439,56
g/kg) cao hon han so véi mil (420,16 g/kg); ngoai ra ham lwong tro & mil va than lan luot 14 62,6
o/kg va 41,47 g/kg [3].

NAm huong duoc sir dung trong y hoc cho cac bénh lién quan dén suy giam chirc nang mién
dich, ung thu, di tng méi trudng, nhidm nam, cim va cam lanh thuong Xuyén, viém phé quan,
bénh tim, ting lipid trong méu, ting huyét ap, bénh truyén nhiém, bénh tiéu duong, viém gan [4].
Hop chit co hoat tinh sinh hoc dugc nghién ctu ki ludng nhét trong nam huwong 1a lentinan
polysacarit. Lentinan dwoc chip nhan nhu mét lidu phap hd tro trong héa tri liéu [5]. Hop chat
dang chu ¥ tiép theo 1a eritadenine, 1a mot chat chuyén hoa thir cap dwoc san xuat bai L. edodes.
Téc dung cua eritadenine 12 ha thip ndng do cholesterol trong mau. Ham lwong eritadenine trong
1 kg nim huong kho khoang 400-700 mg [6]. Theo Afrin va cong su [7], eritadenine tach tir mii
L. edodes bang phwong phap sac ky long hiéu nang cao (HPLC) cho 642,8 mg/100g trong luong
khd, eritadenine wc ché men chuyén angiotensin (ACE) véi 1C50 0,091 pM IC50, trong khi 1C50
cua captopril 13 0,025 pM. Yang va cong su [8] khi sir dung exo-polymer tir nAm huong L.
edodes voéi lidu 200 mg/kg thé trong trén chudt bi tiéu duong do streptozotocin gay ra cho thiy
thc dung gidm dwong huyét 21,5% va ting insulin 1én t6i 22,1% so v6i nhom doi chimg. Laurino
va cong su [9] da nghién ctu tac dung cua nim huong dén tiéu duong thai 'ky trén chuot. Két qua
cho thdy, nam huong c6 déc tinh chéng oxy héa giam thiéu thiét hai do tiéu duong thai ky thong
qua céac chi s insulin, alanine aminotransferase va aspartate aminotransferase, triglyceride va
cholesterol toan phan; giam ton thuong gan do streptozotocin.

Tai Viét Nam hién da c6 mot s6 khao sat thu nhan lentinan, hozc khao sat hoat tinh khang dxy
hoa, khang ung thu cia nim hwong. Hau hét cac nghién ciru sir dung phuong phép chiét cao sir
dung cac dung méi hitu co hodc dung nudc dé chiét sau do thu hdi bang ethanol [10]. Tuy nhién,
chua ¢é cac nghién ciru dén hoat tinh sinh hoc caa dich thity phan nam huong béi cac hé enzyme
protease hay Celluclast. San pham tir dich thity phan boi protease thuong 1a céc peptide voi céc
kich thuoc khac nhau c6 cac hoat tinh sinh hoc nhu khang oxy hoa, khang ung thu, tang cuong
mién dich, khang viém, &c ché cac enzyme anh hudng dén tiéu duong type 2, tc ché men chuyén
angiotensin (ACE), khang khuan, hd tro tiéu héa, v.v. San pham tir dich thuy phan boi Celluclast
la céc polysaccharide hoac cac oligosaccharide, day la nhirng phén tir c6 c&c hoat tinh sinh hoc
nhu khang khuan, hd tro mién dich, hd tro diéu tri tiéu duong type 2, v.v. Vi quy trinh thiy
phan sinh hoc, cac phan tir ¢ hoat tinh thu dugc déu c6 gid tri dinh dudng va kha nang tr¢ thanh
cac san pham an toan cao hon. Do do, nghién ctru nay duoc thuc hién nham dua ra thong sb quy
trinh pho hop dé thUy phan nam huong, str dung két hop hé enzyme protease va Celluclast dé thu
dich thay phan c6 cac phén tir vai kich thudc nho nhu cac peptide hodc cac phac hop peptide-
polysaccharide va xac dinh hoat tinh uc ché o — glucosidase nham tao ngudn nguyén liéu dap ung
san Xuat cac san pham bao vé sirc khoe.

2. Phwong phap nghién ciru
2.1. Vat ligu nghién caru

Nguyeén li¢u: Chan ndm huong kho Nguyén Long dugc cung cap boi cong ty TNHH thuong
mai dich vu thuc pham Vi Viét Ngon. Chan nam huong dugc xay thanh dang bot. Can chinh xac
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250 g bot chén nam huong, thém chinh xac 5000 ml nude, day kin, can xac dinh khéi luong, dé
yén 1 h, sau d6 dun s6i nhe dudi héi luu 1 h, & nguéi, dung nudc bd sung khédi luong bi giam dé
thu dich chiét bang phéu loc [11]. Ba sau khi loc duoc sy kho dén khdi luong khong doi dé sir
dung 1am co chat cho thi nghiém thuy phan.

Enzyme: Celluclast® 1,5L (Novozymes, Pan Mach) dang long, duoc san xuit tir ndm
Trichoderma reesi, hoat tinh cellulases: 700 EGU/g (EGU — Beta-glucanase Units), hoat dong ¢ pH
4,5-6, nhiét do 50-60°C; Flavourzyme® 500 MG (Novozymes, Pan Mach), hoat tinh : 500 LAPU/g
(Leucine aminopeptidase units), diéu kién hoat dong thich hop & pH 5-7, nhiét @6 50-55°C.

Hoé chat: a-glucosidase (Sigma-aldrich), acarbose (Sigma-aldrich), a-pNPG (Sigma-aldrich),
thudc thir Folin (Mecrk), albumin (Sigma-aldrich), Na-K tartrate (Mecrk),...

Thiét bi: May do quang pho (UV5Nano, Mettler toledo, Thuy Si), may o6n nhiét
(Lab.companion, Jeiotech, Han Quéc), may do pH (SevenExcellence, Mettler toledo, Thuy Si), ti
say (Esco, Singapore), Pipet (Mettler toledo, Thuy Si),...

2.2. Phwong phdp nghién ciru
2.2.1. Khao sét thoi gian thuy phén

Qua trinh thuy phan dugc thuc hién vaoi enzyme Cellulast trudc va enzyme Flavourzyme sau,
cac thong sé ¢b dinh ¢ nhiét d6 55°C, pH 6 (dém phosphate), nong d6 co chat 5%, b6 sung 1%
Celluclast khao sat dich thiy phan trong 20 gio (pha 1), bd sung 1% Flavourzyme khao sét dich
thay phan trong 9 gio (pha 2). Chon thoi gian thay phan thich hop cho ting loai enzyme. Thé tich
thay phan: 100 ml/erlen. Thuc hién phan ang sir dung may khuay tir gia nhiét. Thi nghiém lap lai
3 lan. Chi tiéu theo ddi: ham lwong duong khir (pha 1), ham luong protein (pha 2).

2.2.2. Khdo sat nong dg co chat

Cb dinh pH 6, nhiét do 55°C, thay doi ndng do co chat 1-10%:; b sung 1% Celluclast (pha 1)
vé6i thoi gian phan ang 1a két qua thi nghiém 1, bd sung 1% Flavourzyme (pha 2) thoi gian phan
g 1a két qua thi nghiém 1. Thé tich thay phan: 100 ml/erlen. Thuc hién phan ung str dung may
khudy tir gia nhiét. Thi nghiém lap lai 3 lan. Chi tiéu theo di: ham lugng duong khir (pha 1),
ham luong protein (pha 2), hoat tinh ¢ ché enzyme a-glucosidase.

2.2.3. Khdo sét nong dg enzyme

Cb dinh pH 6, nhiét do 55°C, ndng d6 co chat la két qua thi nghiém 2; b sung 0,5-1,5%
Celluclast (pha 1) véi thoi gian phan ng 1a két qua thi nghiém 1, b6 sung 0,5-1,5% Flavourzyme
(pha 2) thoi gian phan wng 1a két qua thi nghiém 1. Thé tich thay phan: 100 ml/erlen. Thyc hién
phan wng str dung may khudy tir gia nhiét. Thi nghiém lap lai 3 lan. Chi tiéu theo ddi: ham luong
duong khtr (pha 1), ham lwong protein (pha 2), hoat tinh @c ché enzyme a-glucosidase.

2.2.4. T6i uu héa quy trinh thuy phan bang phan mém Design-Expert

Cb dinh cac yéu t6 pH, nhiét d¢ va thoi gian thiy phan. Mo hinh kiém tra céc bién thir nghiém
can thiét cho hoat tinh trc ché téi vu bang thiét ké Box-Behnken va phuong phép bé mit dap ng
thé hién ¢ Bang 1. Trong nghién ctru nay, xac dinh gié tri tdi wu cua 3 yéu té luong nguyén liéu,
lugng enzyme cellulase, lugng enzyme protease ¢ 3 muac (-1, 0 va +1) vai 17 thi nghiém, trong
d6 c6 5 thi nghiém ¢ muc trung tam, sir dung phan mém Design-Expert.

Ham dap ung dugc chon: Hoat tinh wc ché a-glucosidase.

Bang 1. CAc yéu té sir dung trong Box — Behnken

Yéu td Pon vi Ki hi¢u Mikc
Luong nguyén liéu % A -1 0 +1
Lugng enzyme cellulase % B -1 0 +1
Luong enzyme protease % C -1 0 +1
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Ba chan ndm huong dugc can khdi lugng theo 3 mirc (-1, 0 va +1) véi 17 thi nghiém. Thé tich
thuy phén: 100 ml/erlen. Thyuc hién phan tng st dung may khuay tir gia nhiét. Thi nghiém lap lai
3 lan.

2.2.5 Phirong phdp xdac dinh hogt tinh izc ché a-glucosidase

Phan ing rc ché su thay phan pNPG cua enzyme a-glucosidase duoc thuc hién theo phuong
phép cua Hogan [12].

2.2.6 Phuong phdp xdc dinh ham lwong dwong khir

Xac dinh ham luong dudng khir bang phuong phap quang phd véi thude thir DNS cua Miller
(1959) [13].

2.2.7 Phuong phap xdc dinh ham lwong protein

Ham luong protein tan trong dung dich duoc xac dinh theo phuwong phap Lowry, dung
albumin huyét thanh bo (BSA) lam chat chuan [14].

2.2.8 Phuwong phdp xir 1y 6 liéu

Tat ca céc két qua thyc nghiém duoc phan tich bing phan mém Excel va SPSS Statistics 20,
Phuong phap phan tich phuong sai (ANOVA) véi kiém dinh LSD dugc st dung dé xac dinh sy
khac biét y nghia (p < 0,05) gitra cac gia tri trung binh.

3. Két qua nghién ciru va thao luan
3.1. Khdo sét thei gian thuy phan

Thoi gian 1a mot trong nhitng yéu té anh huong nhidu dén qué trinh thuy phan cua enzyme.
Két qua thi nghiém cho thdy, ¢ pha 1, nong do duong khir tang dan theo thoi gian thuy phan.
Trong khoang thoi gian 0 gio dén 16 gio luong dwong khir ting dan 0,215-20,70 mg/g. Sau 16
gio, nong do glucose c6 xu huéng giam (20,70-20,21 mg/g) do san pham glucose tich tu trong
dung dich gay hiéu tng @c ché ngugc 1&n enzyme va nhitng phan cellulose dé bi thuy phan can
kiét, thé hién & Hinh 1. Ngoai ra, hoat tinh enzyme sé& bi giam sau mét thoi gian tac dong, mot s6
enzyme bi nhét trong cau tric xdp cua cellulose. Vai két qua thu duoc nhu trén thi c¢6 thé chon
thoi gian thuy phan cho pha 1 1a 16 gio. O pha 2, sau thoi gian thuy phan voi Celluclast, cac cau
trac té bao dugc pha va sinh ra lugng protein nhit dinh tai thoi diém két thic pha 1. Vi tac dung
cua enzyme Flavourzyme, lugng protein tiép tuc ting trong khoang thoi gian 0 gio dén 7 gio
(4,71-120,14 mg/g). Trong khoang thoi gian 7 gio dén 9 gio, lugng protein do dugc ¢6 du hiéu
giam xudng (120,14-118,16 mg/g), thé hién & Hinh 2. Vi két qua thu duoc thi ¢ thé chon thoi
gian thuy phén cho pha 2 14 7 gio.

Ham lwgng dwong khir (mg/g) Ham luwgng Protein (mg/g)
25 140,00

10,76 2071 2055 20,21 120,14118,69118,16

120,00 1 05'57111,93111,66113-55

20 17,94
16,07 , 87,63 90,33
14,16 g
15
11,79 £ 80,
9,64
10 ,
526 £ 40,
5
0,215 I g
0 - 0,00
0 6 8 1 2 3 4 5 6 7 8 9

2 4 10 12 14 16 18 20

Ham lugng dudng khir (mg/g)
g/g
(2] e ] .5
o o o
o o o
o o o

Ham lugng protein
N B
o o
o o
o o

Thoi gian thuy phan (gid) Thoi gian thuy phan (gio)
Hinh 1. dnh huéng cia thoi gian Hinh 2. Anh hwéng cua thoi gian
thuy phan déen ham luwong dwong khur thuy phdn dén ham lwong protein
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3.2. Khdo séat nong dé co chit

Ty 1& co chat 1a mot trong nhimng yéu td quan trong anh hudng dén qua trinh thuy phan. Néu
luong co chat qua it, qua trinh thuy phan s€ khong hi¢u qua, nguoc lai néu luong co chit qua
nhiéu ciing trc ché qua trinh thuy phan. Khi ting luong co chat tir 1-7% va ham lugng dudng khir
tang dan (17,1-23,06 mg/g), khi co chat ting tir 7-10% thi lugng dudng khir ¢6 xu hudng giam
(23,06-16,14 mg/g); ¢ pha 2, ham lugng co chat ting 1-6% ham luong protein ting dan (76,7-
121,7 mg/g) va giam khi nong dd co chat & mic 6-10% (121 7-79,9 mg/g). Hoat tinh uc ché
enzyme a-glucosidase cao nhat & muc nguyén liéu 7-8% va phan trim tc ché 1a 19,18%, thé hién
6 Bang 2.

Bang 2. Ham luong dwong khir, ham lu’angprotein,‘phd‘n tram vc ché a-glucosidase
do dugc o thi nghiém khdo sat nong doé co chat

Nong dd co chit Ham lwgng dwong khir Ham lwgng protein Phian trim trc ché

(%) (mgl/g) (mg/g) a-glucosidase (%)
1 17,109+ 1,39 76,72+ 2,67 5,119+ 0,20
2 19,86° + 0,64 83,05% + 6,46 7,597+ 0,39
3 19,27+ 0,56 93,35 + 8,01 10,12° + 0,25
4 19,94° + 0,96 102,48 + 3,26 13,609 + 0,48
5 20,97 + 0,4 117,762 + 3,79 15,87+ 1,43
6 22,30% + 0,86 121,652 £5,01 18,88+ 0,18
7 23,062 + 0,63 112,98% + 2,76 19,182+ 0,20
8 22,43% + 0,09 101,18bc £ 2,21 19,05% + 0,27
9 19,08¢+ 0,51 91,11%+ 2,80 17,19 + 0,86
10 16,149+ 84 79,88¢ + 1 41 16,23 + 1,04

Nhu vdy co su tuong quan giira nong d6 duong khir, nong do protein va hoat tinh trc ché
enzyme o- glucos1dase noéng do duong khir va protein cao thi hoat chat ciing cao, nong d6 dudng
khir va protein giam thi hoat chat ciing giam. Qua trinh thuy phan hiéu qua nhit thi luong hoat
chat sinh ra s& nhiéu nhét. Trong thi nghiém niy, ndng co chat 7% la phu hop nhét.

3.3. Khdo sét nong dé enzyme

Bang 3. Ham lwong dwong khir, ham lwong protein, phan tram irc ché a-glucosidase
trong thi nghiém khdo sat nong do enzyme

Nong dd enzyme  Ham lwong dwong khir Ham lwgng protein Phin trim tc ché
(%) (mg/g) (ma/g) a-glucosidase (%)
0,5 10,379+ 0,33 92,449 + 1,85 13,269+ 0,57
0,7 15,32°+ 0,67 100,87¢ £ 3,27 16,53 + 0,42
0,9 20,40° + 0,80 107,49° + 2,56 22,212+ 0,41
1,1 24,222+ 0,52 120,462 =+ 1,58 22.512+1,04
13 23,322+ 0,77 112,41+ 0,87 18,25° + 1,13
15 19,68° + 1,01 109,19° + 4,59 15,85° + 0,66

O thi nghiém nay, ham lugng co chat st dung 1a 7%. Lugng enzyme thay ddi tir 0,5-1,5%.
Két qua thi nghiém cho thiy ham luong duong khir ting manh (10,37-24,22 mg/g) khi nong do
enzyme Celluclast tang tir 0,5-1,1%, ham lugng dudng khu gidm dan (24,22-19,68 mg/g) khi
nong do enzyme tiép tuc ting 1,1-1,5%. Ham luong protein ting manh (92,4-120,5 mg/g) khi
nong do enzyme Flavourzyme tang tir 0,5-1,1%, ham Iugng protein gidm (120,5-109,2 mg/g) khi
noéng do enzyme t1ep tuc tang tir 1,1-1,5%, thé hién & Bang 3. Vé nguyén tic, véi mot luong co
chat xac dinh, khi ndng d6 enzyme cang 16n thi hiéu suit ciia phan (mg enzyme cang ting. Tuy
nhién, néu lugng enzyme ting qua cao so voi lugng co chét thi hiéu suat phan tmg s& khong ting
thém do luong enzyme du thira dan dén su canh tranh co chat. Ngoai ra, trong hé phan mg
enzyme di the kha néng tlep xuc khong tbt giira enzyme trong pha long va co chat & dang rin
cung la mot yéu t6 han ché hoat tinh ctia enzyme, ké ca khi st dung noéng d cao. Hoat tinh trc
ché enzyme a-glucosidase cao nhét trong thi nghiém nay 1a & nong d6 enzyme 1,1%.
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Nhu vay, cac théng sé cho qua trinh thuy phan s& la: thoi gian thuy phan vei enzyme
Celluclast 1a 16 gio va vei enzyme Flavourzyme la 7 gio; lugng nguyén liéu 7 g, nong do enzyme
Celluclast 1a 1,1%, nong d6 enzyme Flavourzyme la 1,1%.

3.4. Téi wu hoa quy trinh thuy phan bang phan mém Design-Expert

Thi nghiém téi wu dugc thiét ké phu hop vai ting loai co chét pH 6, nhiét do thuy phan 55°C,
thoi gian thuy phan ¢ pha 1 1a 16 gio, ¢ pha 2 la 7 gio. C6 3 yéu t6 duoc dua vao thi nghiém toi
vu 14 ndng d6 co chét, nong d6 enzyme Celluclast va nong do enzyme Flavourzyme & 3 mc (-1;

0 va + 1), thé hién ¢ Bang 4 vai 17 nghiém thic (Bang 5), trong d6 c6 5 thi nghiém ¢ trung tam
theo mé hinh Box-Behnken.

Bang 4. Nong do 3 yéu t6 sir dung trong Box-Behnken

J S { . T Mic
Yeéu to Pon vi Ky hi¢u 1 0 )
Chan nam huong g A 6 7 8
Celluclast mI B 0,9 1,1 1,3
Flavourzyme C 0,9 1,1 13

Két qua thi nghiém cho thay hoat tinh cua dich thuy phan thyc nghiém thu duoc ¢ sy chénh
léch khong dang ké so véi két qua du doan tir phdn mém DE.

Bang 5. Hoat tinh ciia dich thuy phdn chin ndm hwong ciia cdc nghiém thirc theo Box-Behnken

Hoat tinh irc ché a-glucosidase

NT Co chit Celluclast Flavourzyme Thue nghiém M5 hinh
1 6 0,9 1,1 22,86 22,97
2 8 0,9 11 29,96 30,09
3 6 1,3 1,1 26,17 26,04
4 8 1,3 1,1 29,35 29,24
5 6 1,1 0,9 20,88 21,04
6 8 1,1 0,9 26,16 26,30
7 6 1,1 1,3 22,49 22,35
8 8 1,1 1,3 27,57 27,41
9 7 0,9 0,9 26,63 26,36
10 7 1,3 0,9 26,67 26,65
11 7 0,9 1,3 26,73 26,76
12 7 1,3 1,3 28,41 28,68
13 7 11 1,1 29,6 30,10
14 7 11 11 30,5 30,10
15 7 11 11 30,1 30,10
16 7 11 11 29,7 30,10
17 7 1,1 1,1 30,6 30,10

Két qua phan tich ANOVA mot chiéu cho thay (Bang 6), md hinh c6 ¥ nghia thong ké véi P <
0,05 v6i hé s6 hdi quy R? = 0,9921 > 0,75 chimg té md hinh tuong thich voi thuc nghiém. Hon
nita, R? dy doan (0,9573) tuwong thich v6i R? hiéu chinh (0,9819) va Adeq Precision = 29,608 > 4
chtng t6 mo hinh du d6 chinh xac cho thi nghiém t6i wu hda méi trudng

Phuong trinh hdi quy theo hoat tinh nhu sau:

Y = 30,1+ 2,58A + 0,55B + 0,61 C -0,98AB - 0,05AC + 0,41BC — 2,93A% - 0,09B? — 2,9C?

Trong d6: Y 1a hoat tinh e ché o-glucosidase (%); A Co chét (g); B ndng do enzyme
Celluclast (mL); C nong d¢ enzyme Flavourzyme (g).

R2=0,9921; CV=1,46%; R? diéu chinh=0,9819; R2-du d0o4n=0,9573; Adeq Precision=29,608

Sau khi phan tich cac s6 liéu ciia moé hinh Box-Behnken, ching t6i di sir dung phian mém
Design-Expert dé dy doan thanh phan méi truong t6i uu cho qua trinh thuy phan chan nim
huong thu duoc hoat tinh cao nhit. Thong s6 dugce dwa ra nhu sau: nguyén liéu 7,27g, enzyme
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Celluclast 1,3 mL va enzyme Flavourzyme 1,13g trong 100 mL dém véi hoat tinh trc ché du doan
dat 30,87%.

Bang 6. Két qua phdn tich ANOVA ciia mé hinh Box — Behnken

Bién doc 1ap Tong binh Bic ty do Binh phuong F-value p-value
phwong trung binh
M® hinh 139,30 9 15,48 97,18 < 0,0001
A-Co chit 53,25 1 53,25 334,34 < 0,0001
B-Celluclast 2,44 1 2,44 15,33 0,0058
C-Flavourzyme 2,95 1 2,95 18,54 0,0035
AB 3,84 1 3,84 24,12 0,0017
AC 0,01 1 0,01 0,06 0,8093
BC 0,67 1 0,67 4,22 0,0790
A2 36,02 1 36,02 226,18 <0,0001
B"2 0,03 1 0,03 0,21 0,6576
Cn2 35,41 1 35,41 222,33 <0,0001

Bén canh d6, dé xac dinh sy twong tac cia mdi bién cho hoat tinh wc ché t6i wu, dd thi twong
tac bé mat ba chidu dwoc xay dung véi truc z thé hién trong lwong hoat tinh ¢ ché va hai bién
doc lap bat ky truc x, y va bién con lai duy tri & mac 0 (muc trung tam). Quy luat cia su twong
tac gitta cac yéu td duoc thé hién qua Hinh 3.
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Hinh 3 Bé mdt ddp ing ciia hoat tinh irc ché a-glucosidase trong thi nghiém toi wu hod

Hinh 3a cho thiy, mit dap Gmg bé mat thé hién su twong tic cua cip yéu td nguyén lidu va
enzyme cellullase, tir d6 c6 thé xac dinh dwoc gia tri toi wu cho ham dap g cuc dai. Khi ¢b dinh
yéu t6 enzyme Flavourzyme va thay doi gia tri hai yéu t6 nguyén liéu va enzyme Celluclast, hoat
tinh trc ché tang 1én, khi nguyén liéu ting tir 6g dén 7,279 va lugng enzyme Celluclast tang tur 0,9
mL dén 1 3 mL. Tiép tuc ting nguyén liéu tir 7 279 |én 8g thi hoat tinh giam xudng. Hinh 3b, khi
¢d dinh yéu té enzyme Celluclast va thay dbi gia tri hai yéu t& nguyén liéu va enzyme
Flavourzyme, hoat tinh trc ché ting 1én, khi nguyén lidu ting tir 6g dén 7,279 va lugng enzyme
Flavourzyme ting tir 0,9g dén 1,13g. Tiép tuc ting nguyén liéu tir 7,279 1én 8g va ting luong
Flavourzyme tir 1,13g dén 1,3g thi hoat tinh giam xudng. Hinh 3c, khi c¢6 dinh yéu t6 nguyén liéu
va thay doi gié trj hai yéu t6 Celluclast va Flavourzyme, hoat tinh trc ché tang Ién, khi Celluclast
tang tir 0,9 mL dén 1,3 mL va lugng enzyme Flavourzyme tang tir 0,99 dén 1,13g. Tiép tuc ting
lwong Flavourzyme tir 1,13g dén 1,3g thi hoat tinh giam xubng.

Mo hinh duoc kiém ching khi thuc hién thi nghiém tai cac gia tri t6i wu gdm nguyén liéu
CNHTQ 7,279, enzyme Celluclast 1,3 mL va Flavourzyme 1,13 g, thé tich phan tmg 100 mL.
Két qua hoat tinh trc ché dat 30,52%, phu hop véi két qua du doan tir mé hinh.

Nhu vay, cac thong sé t6i vu cua qud trinh thuy phan: co chit 7,27g, enzyme Celluclast 1,3
mL va Flavourzyme 1,13g, thoi gian thuy phan pha 1 (véi enzyme Celluclast) 1a 16 gio, thoi gian
thuy phan pha 2 (b6 sung thém enzyme Flavourzyme) 1a 7 gio, thé tich phan tng 100 mL, nhiét
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d6 phan tng 55°C, pH 6 dirng phan tng bang nhiét d6 95°C trong 5 phdt, hoat tinh tc ché o-
glucosidase dat 30,52%.

4. Két luan

Nghién ciru da xay dung duoc quy trinh thuy phan chan nim hwong khd. Chan nim hwong
kho duoc xay thanh dang bot, sau do tién hanh chiét ndng chan nim huong, ba sau khi chiét nong
s& dung lam nguyén lidu dé xay dung quy trinh thuy phan. Qua trinh thuy phan duogc thuc hién
Vv6i enzyme Cellulast trudc va enzyme Flavourzyme sau. Két qua ghi nhan cac thong sé cua qua
trinh thuy phan: nguyén liéu chan ndm huong sau khi chiét nong 7,27g, enzyme Celluclast 1,3
mL va Flavourzyme 1,13g, thoi gian thuy phan pha 1 (véi enzyme Celluclast) 1a 16 gio, thoi gian
thuy phan pha 2 (b6 sung thém enzyme Flavourzyme) la 7 gio, thé tich phan ung 100 mL, nhiét
d6 phan tng 55°C, pH 6 dirng phan tng bang nhiét do 95°C trong 5 phut, hoat tinh ac ché a-
glucosidase dat 30,52%.
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