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TOM TAT: Nghién ciru nay khao sat qud trinh t phan b ndm men bia dé thu nhdn ché
pham invertase. Ddu tién, chung 10i sir dung phuorng phdp thyc nghiém thay doi gid tri cua mgt
yéu 16 va co dmh cdc gid tri ctia nhitng yéu 16 con lai @ xdc dinh diéu kién thich hop cho qud
trinh tw phdn nam men nhém muc dich thu nhén invertase. Két qua thu duwoc nhue sau: ti I¢ khdi
hegng gtu-a nédm men/dung méi (dung dich dém acetate): 1/6, nhiét dé tir phdn: 50°C, pH ban
dau: 5,5 va thoi gian 1 phan: 50 gio. Khi do hoat tinh invertase thu dugc la 94,7 don vi hoat
nnh/g chat khé ndm men. Tiép theo, chiing t6i 18i wu héa hai yéu to nhiét do va pH ban ddu cia
qua trinh tu phan bd ndm men bia bang phtrcrng phap truc giao bdc hai cdu triic ¢6 tam. Két
qua cho thay gid tri nhi¢t d va pH t6i uu cua qua trinh tw phan bd ndm men bia dé thu nhdn
invertase lan luot la 45°C va 5,5. Khi do, tong hoat tinh va hoat tinh riéng cua enzyme
invertase thu dirgc trong dich tw phdn la 120,9 don vi hoat tinh/g chat khé ndm men va 0,7 don
vi hoat tinh/mg protein.

1. GIOI THIEU

Nim men bia thudc lodi Saccharomyces cerevisiae, c6 hoat tinh enzyme invertase (EC
3.2.1.26). Enzyme nay thudng tép trung chi yéu trong 16p khong gian chu chat cua té bao nam
men [3,4]. Nganh cong nghiép san xuét bia hang nam thai ra mot luong rét 16n ba nim men bia.
Trung binh san xuét 100 lit bia s€ thu dugc 2 llt ba nim men v&i d6 Am 88%. Hién nay, ba ndm
men bia duoc sir dung dé san xuét bot chiét nAm men (yeast extract) hoac lam thirc n gia sic
[5].

San xuét ché phdm invertase tu ba nim men bia 1a m§t huéng nghién clru méi tai Viét
Nam. Trong cong nghiép thuc phim nhu san xuét nuéc giai khat, keo.. . ché phdm invertase
thudng duoc st dung dé thity phan dudng sucrose tao san phidm dudng nghich déo [3].

Dung dich dudng nghich dao c6 d6 ngot cao hon va it bj hién tugng tai két tinh dudng hon
so voi dich dudng sucrose [3].

Trong nghién ciru nay, ching t8i khao sét qua trinh tu phan ba nidm men bia dé thu nhén
ché pham invertase thd. Ching t6i sir dung phuong phap qui hoach thuc nghiém tryc giao bac

hai, céu triic ¢6 tdm dé xéac dinh cac diéu kién t6i uu clia qua trinh tu phén ndm men nhim muc
dich thu nhan invertase [2].

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu
B3 ndm men bia Saccharomyces cerevisiae dugc sir dung trong nghién ciru ndy do nha
méy bia Hoa Binh (402 — 404 Tung Thién Vuong, quén 8, Thanh phd H3 Chi Minh) cung cép.
2.2.Phuwong phap nghién ciru
Qui trinh cong nghé: B3 nAm men bia — Rira v6i nuéce vd khuan va nuée mudi — Téch

cdn — Tu phdn — Ly tdm té.ch cin khong tan — Ché phdm invertase thd -

Trong qua trinh ty phan ndm men, hé enzyme tu phan c6 sén trong té bao nam men dugc
hoat héa. Chiing xtic téc phan mg phan giai cac chét c6 trong thanh t& bao nAm men va giai
phéng enzyme invertase ra ngoai té bao. Muc tiéu ciia nghién ctru nay 1a xdc dinh céc thong sb

Trang 49




Sclence & Technology Development, Vol 9, No.12 - 2008

ky thuat ti vu cta qua trinh ty phan ba ndm men bia dé thu nhén invertase c6 hoat tinh cao
nht.

Trudce khi thuc hién qua trinh tu phén, ba nam men bia dang sét thu duoc tir nha mdy bia
dugc dem phéi tron véi nudc v6 khuén theo ti 16 ndm men/nudc 1a 173 (wiw), roi dé lang trong
1 gio va gan bo phin nudc bén trén. Tlep tuc phdi tron sinh khéi ndm men v6i dung dich nuéce
mubi NaCl (0 5%) theo ti 1€ 1/3 (w/w) Sau 1 gid, gan nudc va tién hanh ly tam (3000
vong/phut) dé thu nhan sinh khéi ndm men. Tiép theo, sinh khéi ndm men dugc phéi tron véi
dung dich dém dé thuc hién qua trinh tu phan Sau qua trinh ty phan, mau dugc ly tim (7000
vong/phut) dé tach bo phin khong tan, phan dich I6ng thu dugc 14 ché pham invertase tho.

Phuong phap qui hoach thuc nghiém: ching t6i str dung phuong phap truc giao béc hai, clu
tric cé tam dé xdc dinh céc théng s6 k¥ thudt t6i wu ciia qué trinh tu phén. Céc h¢ s6 hdi qui
dugc kiém tra bang tiéu chudn Student, sy twong thich ctia phuong trinh hdi qui véi thuc
nghiém duoc kiém tra bang tiéu chuén Fisher [2].

2.3. Cac phwong phép phén tich [1]

Luong sinh khéi ndm men dugc xéc dinh béng phuong phap sdy khd dén khéi luong khéng
ddi va dugc bidu dién béng sb g chat kho nim men.

Ham lugng dudng khir duoc xdc dinh bang phuong phép so mau quang phd, sir dung thudc
thir 3, 5 DiNitroSalycylic acid (DNS).

Lurong protein hoa tan dugc xé4c dinh bing phuong phap Lowry.

Phuong phap xéc dinh hoat tinh invertase: cho vao erlen 4ml dung dich dém acetate pH 4,5;
4,6 ml nuéc cét va 0,4ml dich chira enzyme. Thém vao Iml dung dich dudng sucrose nong do
20g/l. Cho phan tung enzyme xay ra chinh xac trong 15 phut Sau d6 x4c dinh lugng lugng
dudng khir tao thanh bing phuong phap DNS, tir d6 suy ra s0 mol sucrose da bi thuy phén.

Mot don vi hoat tinh invertase 1a lvgng enzyme cén thiét dé thiy phan 1 micromol dudng
sucrose trong 1 phit & diéu kién pH 4,5 va nhiét ds 30°C.

3. KET QUA THUC NGHIEM
3.1.Khéo sit cdc yéu t6 dznh hudng dén qua trinh ty phin ba nAm men bia

3.1.1.Ti I¢ ndm men va dung méi (w/w)

Thuc hién qué trinh tu phan véi ti 16 nAm men/dung mdi (w/w) thay dbi tir 1/1 dén 1/7. Dé
4n dinh gid tri pH trong qud trinh ty phén, dung méi dugc chon 1a dung dich dém acetate.

Trong cdc miu thi nghiém ndy, nhiét d6, pH ban du va thoi gian tu phén lan luot la 50°C,
4,5 va 50 gio. Két qua duoc trinh bay trong hinh 1.

Theo hinh 1, néu ta ting ti 16 dung mai sir dung trong qué trinh tr phin ba nim men bia thi
hoat tinh mvertase thu dugce trong dich ty phan s& ting theo. C6 1€ do ting lugng dung moi sir
dung nen kha n%’mg khuéch tan ctia enzyme invertase tir 16p khong gian chu chét ra bén ngoai
mang té bao s& de dang hon.

Tuy nhién, néu ti 1¢ dung méi sir dung trong qua trinh ty phan qué cao sé pha lodng ndng do
enzyme invertase trong dich tu phan thu dugc. Khi d6 qué trinh tach nudc va tinh sach ché
phim enzyme s& kh6 khin hon va tén kém nhidu chi phi. So véi ti 1& ndm men/dung méi 1a 1/6
(w/w) thi hoat tinh invertase thu dugc & ti 1€ 1/7 (w/w) chi téng thém 3%. Con khi so sdnh véi
ti 1€ 1/5 (w/w), hoat tinh invertase thu dugc & ti 1¢ sinh khéi nim men/dung mdi 1/6 (w/w) téng
5%. Vi vdy, dé thuan loi cho budc tinh sach enzyme, ching t6i chon ti 1€ nam men/dung mdi la
1/6 (w/w). Khi dé, hoat tinh invertase thu dugc trong dich tu phan 1a 91.0 don vij hoat tinh/g
chit kho ndm men.
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Hoat tinh invertase
(BVHI/g chit khd nAmmen)

171 1/2 1/3 1/4 1/5 1/6 1/7
Ti 1&€ nam men/dung moéi (W/w)

Hinh 1. Anh huéng cia ti 1¢ ndm men/dung méi (w/w) dén hoat tinh invertase thu nhn tir ba nim
men bia.

3.1.2.Nhiét dp tir phin

Tiép theo, ching tg‘)i khao sat sy anh hudng cua nhiét d§ tu phén dén hoat tinh ché ph;’_im
invertase thu dugc. Bon gié tri nhiét do duoc khao sat la 30, 40, 50 va 60°C. Sinh khdi ndm
men dugc phéi tron v6i dung dich dém acetate pH 4,5 theo ti 1 1/6 (w/w), thoi gian tu phan
dugc chon la 50 gio.

—
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Hoat tinh invertase
(BVHI/g chit khd nAmmen)
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o

30 40 50 60
Nhiét d6 (°C)

Hinh 2. Anh huéng ciia nhiét d5 tu phan dén hoat tinh invertase thu dugc tir ba nidm men bia

Két qua thuc nghiém trong hinh 2 cho thiy khi ta tang nhiét do tu phan tir 30 dén 50°C,
hoat tinh invertase thu dugc trong dich tu phén ciing tang dén va dat gia tri cuc dai 12 92.0 don
vi hoat tinh/g chét kho nidm men & 50°C. Khi nhiét do tu phan ndm men ting dén 60°C, hoat
tinh invertase thu dugc giam manh va chi bang 8,5% so v6i gié tri cuc dai. C6 1€ khi nhiét do
qué trinh ty phén qué cao s& lam vo hoat céc enzyme tu phén va enzyme invertase trong nam
men.

Nhur véy, nhiét dé thich hop dé tu phan ba ndm men bia thu nhén invertase 1a 50°C.

3.1.3. pH ban diu ciia mAu nAm men tw phin

Tuong tu nhu nhiét do, pH ciing 1a mét yéu t6 anh huéng 16n dén hoat tinh cuia cdc enzyme
tw phén, do d6 anh huéng dén mirc do pha vd mang té bao ndm men va kha ning giai phong
invertase tir 16p khong gian chu chit ra bén ngoai té bao. Chung t6i thay dbi gia tri pH ban dau
ctia mau nidm men tu phan tir 2,0 dén 6,5 bang cach sir dung dung dich dém acetate. Mau déi
chimg sir dung nuéc cat 1a dung méi (Sau khi phéi tron sinh khdi ndm men véi nuéc cat theo ti
1& qui dinh, pH ban dAu ctia mAu déi ching 12 6,23). Cac thong sé khéc cia qué trinh ty phan
dugc giir ¢d dinh: ti 16 nAm men/dung méi: 1/6 w/w, nhiét do tu phan: 50°C, thoi gian tu phén:
50 gio. _
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Hinh 3. Anh huéng gié tri pH ban diu cia mAu ba ndm men bia ty phan dén hoat d3 ché phdm invertase
thu duge

Theo két qua trong hinh 3, & pH 2,0 va 2,5 ching tbi khong tim thdy hoat tinh invertase

" trong dich tu phan. Co [g, glé tri pH qué thip da tic ché hoat tinh céc enzyme tu phén va

invertase clia ndm men bia. Trong khoang pH ty phan tir 3,0 dén 5,5, hoat tinh invertase ting

dan va dat gi4 tri cuc dai 1a 94,7 don vi hoat tinh/g chét khé khi pH tu phan 145,50 khoang

pH tu phén 6 — 6,5, hoat tinh invertase giam xuong mot céch rd rét. C6 I& gid tri 5,5 1a pH tbi

tglch cho sy xtic téc clia cic enzyme tu phan clia ndim men dé giai phong invertase ra bén ngoai
té bao.

3.1.4.Thé1i gian ty phéan
Trong thuc té san xuit, thoi gian tr phén 1a mot yeu t6 quan trong anh huong dén chi phi
ning lugng ciia qué trinh va ning sudt hoat dong cua thiét bj tr phan.

Ching t6i tién hanh tu phan ndm men véi thoi gian tu phén thay dbi tir 24 dén 144 gio. Cac
thong sb ky thuat khac duoc chon tir cac két qua trén: ti 16 ndm men/dung méi 1/6 (w/w), nhiét
d6 va pH tu phén lan luot 12 50°C va 5,5.

Hoat tinh invertase
(PVHI/g chat kh6 nimmen)

0 50 100 150
Thdi gian (gid)

Hinh 4. Anh huéng cua thoi gian tu phan dén hoat tinh ché phim invertase thu nhan tir b4 nim men bia

Tir két qua trén hinh 4, ta nhén thdy trong khoang thoi gian ddu cua qua trinh tu phén, hoat
tinh invertase thu dugc tang nhanh va dat gia tri cuc dai 94,7 don vj hoat tinh/g chit kho nim
men sau 50 gio tu phan dau tién. Néu ta kéo dai thém thoi gian tu phén, hoat tinh ctia ché phim
invertase khong ting thém niia, nguoc lai bj giam nhe. C6 I& khi thdi gian tu phan qua dai s&
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tao didu kién cho enzyme protease c6 sin trong té bao ndm men dugc giai phong nhiéu hon va
thuy phan mot so phén tir invertase ¢ trong dich tu phén.

3.2.T6i wu hoa diéu kién tw phin ba nim men bia de thu nhin ché phim invertase
bing phurong phap truc giao bic hai ciu tric c6 tim (2 yéu td)

Trong thuc té, hoat tinh ché phim invertase thu dugc khong chi bi anh hudng bai ting yéu
t6 rleng I¢ ma con bi anh hudng boi su tuong tac gilta cac yéu t véi nhau. Vi thé néu chi dua
trén cac nghlen clru roi rac dé dua ra g:a tri tdi uu cho céc théng s6 k¥ thuat clia qua trinh ty
phdn ba nim men bia dé thu nhén ché phim invertase thi két qua s& khong dat d chinh xéc
cao.

Chuing t6i tién hanh qui hoach thuc nghiém, chon 2 ycu t§ c6 anh hudng nhiéu nhét dén
hoat tinh invertase 1a nhiét d6 va pH ban diu ciia miu ndm men tu phén. Ching tdi sir dung
phuong phap truc giao béc 2, cdu trac c6 tam dé dLra ra phuong trinh hdi qui biéu di&n mébi
quan hé dinh lugng giira hoat tinh invertase v&i 2 yéu t6 s& khao st.

Cac thi nghiém duoc tién hanh nhu bang 1, trong dé:

- X, la nhiét dé ty phan (khoang khao sit: 45 — 55°C, muc tdm: 50°C, budc nhay: 5°C).

- X, 12 pH ban d4u ctia mAu ndm men ty phan (khoang khao sat: 5,0 — 6,0, mic tdm 5,5,
budc nhay 0,5).

- Y la hoat tinh invertase (dcm vi hoat tinh/g chat khd ndm men)

Sé thi  nghiém trong phan t6i vu héa 14 9, trong d6 c6 mot thi nghlem & tam phuong én (thi
nghiém s6 9). Chung t6i thuc hién thém 3 thi nghiém khac ¢ tam dé kiém tra y nghia céc hé sé
ctia phuong trinh hdi qui.

Bing 1. Ma tran qui hoach thuc nghiém theo phwong phap qui hoach tryc giao bac 2, hai yéu tb
(phuong 4n céu triic ¢6 tdm) va két qua

Thi nghlem Xy (Nhiet [ 3G 1] e 22 T Hear tnk: mvertase £
=+ 150 =d0, SC)- ~(H) | (don vi hoat tinh/g chit kh6 nim kho)
1 45 5,0 105,1
2 45 6,0 109,8
3 45 3,5 119,7
4 58 5,0 68,1
5 55 6,0 ’ 29,2
6 55 5,5 65,1
7 50 5,0 96,3
8 50 6,0 86,0
9 50 3.5 100,0
Ba thi nghiém & tdm
10 50 55 109,1
11 50 5.5 109,1
12 50 5,5 102,3

Sau khi tinh to4n kiém tra y nghfa cta c4c hé sb trong phuong trinh hdi qui va kiém tra sy
tuong thich cia phuong trinh héi qui véi thue nghiém, ching t6i thu duge phuong trinh sau:

Y = 94.9856-28.7155X, — 7.427X, -10.9352X,X; — 12.4925X,*
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Dua vao mit phing trong hinh 5, chung t6i nhén thay khi X; cang giam thi hoat tinh
invertase thu dugc trong dich tu phan s& cang tang. Ung véi gia tri nhé nhét cua X, trong ving
khao sat (X; = -1), m6i quan h¢ giita Y va X; la mot dudng cong ¢ diém cuc dai. Tir hinh v&,
chiing toi nhan thdy gid tri Y s& dat cyc dai khi X, nim trong khoang tir -0,25 dén 0,25. Trong
khoang ndy, su thay dbi gia tri X, khong lam thay dbi dang ké gia tri Y.

Trén co s¢ do, chung t6i chon gid tri X; va X, t8i uu 14n luot 1a -1 va 0. Céc gia tri nay
twong (g v6i nhiét do va pH ban dau ciia mAu tu phan lan luot 12 45°C va 5,5. Trong diéu kién
nay, chung t6i thuc hién thi nghiém v&i quy mé Skg ba nim men bia. Két qué cho thiy hoat
tinh tdng clia enzyme invertase thu dugc 1a 120,9 don vi hoat tinh/g chét kho ndm men. Gi4 tri
ndy tang 27,7% so véi két qua thu dugce & phén 3.1 khéng sit dung phuong phép qui hoach thuc
nghiém truc giao bdc 2. Hoat tinh riéng ciia enzyme invertase trong dich tu phén thu dugc la
0,7 don vi hoat tinh/mg protein.

150

¢hD réunmen)

Hoat tinh invertase
(DVHIV/g chiit

Hinh 5. Db thj biéu dién mdi quan hé cia X, (nhiét db tu phén, °C), X, (pH ban déu cia mAu ty phan)
va Y (hoat tinh invertase, DVHT/g chat khé nim men)

4. KET LUAN

Qu4 trinh ty phan b3 nm men bia 12 glal doan quan trong trong qui trinh cong nghe thu
nhén ché pham invertase. N6 quyét dinh dén gia tri hiéu suét thu h01 enzyme tir bd nam men.
Str dung phuong phap qui hoach thuc nghiém tryc giao bac hai, céu tric ¢6 tam, chung t6i da
xdc dinh dugc cac thong sb cong nghé t8i wu cho qua trinh tu phén b ndm men bia dé thu nhan
ché pham invertase nhu sau: ti 1& nam men/dung méi: 1/6 (W/w), nhiét 5 ty phan: 45°C, pH
ban dau: 5,5 va thoi gian tu phén: 50 gid. Trong diéu kién ndy, tdng hoat tinh va hoat tinh riéng
clia ché phim invertase thu duoc 14n lugt 12 120,9 don vi hoat tinh/g chat khé ndm men va 0,7
don vj hoat tinh/mg protein.

STUDY OF BREWER YEAST AUTOLYSIS FOR INVERTASE EXTRACTION

Le Van Viet Man, Tran Tham Minh Hoang, Nguyen Ngoc Tuyet Suong
University of Technology, VNU-HCM

ABSTRACT: This research focussed on brewer yeast autolysis for invertase extraction.
Firstly, classical method was used for determination of autolytic conditions of brewer yeast.
One parameter was varied while the others were fixed. The results were as follows: ratio of
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yeast and solven (acetate buffer): 1/6 (w/w), autolytic lemperature: 50°C, initial pH: 5.5 and
autolytic time: 50 hours. In these conditions, the recovery invertase activity was 94.7 activity
units/gram of yeast dry matter. Then, the central composite design method was used to optimize
the temperature and initial pH factors of brewer yeast autolysis for invertase extraction. Our
results showed that optimal temperature and pH for yeast autolysis were 45°C and 5.5
respectively. The obtained invertase activity in the autolysate was 120.9 units/gram of yeast dry
matter; the specific activity of the crude invertase was 0.7 units/mg protein.
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