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TOM TAT

B3 nim men la phu pham cta nganh cong nghiép san xut bia, duoc tach ra trong qua
trinh 1én men chinh va 1én men phy. Nghién ctru nay dugc thuc hién nham xéc dinh su anh
huong va t01 wu hod mot s6 yeu t6 siéu 4m tGi qua trinh chiét xudt nAm men tir ba nAm men
bia. Cac yéu t6 do la: ty 16 nam men, thoi gian siéu 4m, mat d6 nang luong siéu am. Két qua
cho thay, diéu kién thich hop la: ty 18 nAm men 46,90%, thoi gian siéu am 7 ,23 phut mat do
nang luong 2,29 W/g cho luong protein cao nhét dat 79 48 mg/g va hiéu Suat dat gia tri cao
nhét 1a 71,03%. Két qua nghién clru ndy bude dau cung cip cac thong tin vé cac yéu tb anh
hudng trong qua trinh san Xuat ché pham giau protein trong bi nAm men bia, nang cao hiéu
qua kinh té va giam 6 nhidm méi trudng cua qua trinh san xuét bia.

Tir khéa: Ché pham giau protein, siéu am, ba nAm men bia, protein, hiéu suét chiét xuat.

1. MO PAU

Hang ndm, nganh cong nghiép bia ¢ nudc ta thai ra mot lwong rat 16n ba nam men bia -
mot phé liéu cua san xuat, thuong nam tai ddy cac thung 1én men bia sau qua trinh 1én men
chinh va 1én men phy. Trung binh san xuat 100 lit bia s& thu dwoc 2 it ba nAm men bia véi do
am khoang 88% [1]. Theo thong ké cua Hiép hoi Bia - Ruou - Nudc giai khat Viét Nam, nim
2018 ca nude c6 trén 110 doanh nghiép san xuét bia véi tong san luong dat trén 4,2 ty lit/ndm,
tuong wng véi khoang 84 triéu tan ba ndm men thai ra. Mot phan nho luong ba ndm men nay
dugc ban cho cac ho chin nudi sir dung lam thirc an cho gia stc, con phén I6n bi thai ra moi
truong gay 6 nhiém moi truong tram trong. Mot bai toan céan glal quyet la phai tao ra mot san
phdm c6 gia tri cao tir ngudn phé phu pham to 16n nay. San xuat ché phim giau protein chinh

la mot trong nhirng 1oi giai cho bai toan trén.

Ché pham giau protein thanh phan dinh dudng cao nhat tir ndi bao cua té bao nam men,
bao gom té bao chat, nhan té bao va thuong rat giau acid amin, vitamin (vitamin B, glutathione),
carbonhydrate va mudi. Ban Chat Clia qua trinh san Xuat nay 1a qua trinh thiy phén nam men de
tao thanh mot hon hop bao gom cac peptide, acid amin, vitamin va cac thanh phan té bao nAm
men khdc sau khi loai b6 céc thanh phan khong hoa tan dugc goi la chiét xuat nam men [2]. Viéc
san xuit ché phiam giau protein tir bd ndm men bia gop phan tai sir dung ngudn phé pham
nganh bia dem lai hidu qua kinh té, giam thiéu nguy co gay 6 nhiém mai truong.

Hién nay, viéc san xuat ché pham giau protein thuong sir dung cac phuong phap nhu tu
phéan, co nguyén sinh va thuy phan. Phuong phap tu phan c¢6 vu dlem 1a san pham hap dan, tu
nhién nhung hi¢u suat ctia qua trinh nay thuong thap, kho tach pha ran-long, san pham c6 thé
bi nhiém vi sinh vat khac [3].
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Phuong phap thuy phén dugc thuc hién boi acid hodc protein la phuong phap hiéu qua
nhét cho hoa tan cua nam men. Thuy phan bang dung dich acid da dugc dung rong rai v6i quy
mo 16n do ¢6 wu diém hidu suat thiy phan cao, thoi gian san Xuat nhanh, san pham giau acid
amin va dé bao quan. Tuy nhién, san pham c6 ham lwong mudi cao va xac sudt gy ung thu
16n [4]). Ngoai phuong phap thuy phan nam men bang acid con thuy phan bang cac ché pham
protein ¢6 ngudn géc cua vi khuan, ndm men, thuc vat hodc dong vat. Phuong phéap ndy c6 uu
diém 1a khong 1am bién d6i thanh phan acid amin ban dau nhung chi phi sir dung protein cao
dan dén gia thanh cao [4].

Phuong phap cudi cung duoc st dung dé san xuat chiét xuat nAm men la phuong phap
co nguyén sinh. Nhitng tac nhan gay co nguyén sinh nay con c6 tac dung diét khuan nén con
lam giam sirc ting truong cua nhiing vi khuan tap nhiém vao dung dich va c6 thé gay ra nhiing
hau qua nhu ting d6 keo cua dung dich gay can tré qué trinh loc va lam thay doi huong vi cia
san pham. Ngoai ra, co thé gdy co nguyén sinh bang cac bién phap co hoc nhu nghién, dong
hoa, sir dung séng siéu am, ap suat cao, nhiét do... Phé bién nhat Ia nghién béng hat thuy tinh
nhung phuong phap nay lién quan dén diéu kién khic nghiét, co thé din dén blen tinh protein
Va gian niang suat. Song siéu am la bién phap co hoc gay nén co nguyén sinh té bao nam men.
Phuong phap trich ly bang siéu 4m dung ning lugng ciia song siéu am hd tro phé v té bao dé
tang hiéu qua trich ly. Nang luong siéu 4m 1am ting dao dong & bé mit, diéu nay c6 thé lam
anh huong dén 16p ranh giGi khuéch tan va tao ra su co dan & bé mat vat liéu va tir ¢6 anh
hudng dén qua trinh truyén khoi. ‘Esclapez va cong su cho rang, phuong phap siéu 4m 1a mot
trong nhitng phuong phap day trién vong cua qua trinh trich ly [5]. Baldyga va cong su (2012)
khi nghién ctru sy phan rd té bao nim men bang song siéu &m da thu duoc két qua 1a luong
protein giai phong ra hiéu qua nhat khi st dung siéu am ¢ tan s6 f = 20 kHz, thoi gian siéu am
1a 5 phut [6]. Nhu vay, chiét xuat protein bang song siéu 4m c6 nhiéu wu diém nhu thoi gian
chiét xuat ngan, d& thyc hién, san pham hap dan, tu nhién va khong gy 6 nhiém méi truong.
Muc dich ciia nghién ctru nay la tim ra diéu kién ti wu dé san xuat ché pham giau protein véi
hiéu suat cao nhat. Bé tim ra duoc cac diéu kién téi wu nay can phai tién hanh khao sat anh hudng
cua ty 16 nAm men, thoi gian xi 1y siéu 4m, mat do nang lugng siéu 4m dén qua trinh san xuat
ché pham giau protein tir ba nAm men bia. Sau d6, tdi wu hoa cac yéu té anh huong biang phuong
phap bé mit dap tng (RSM) - thiét ké cau triic c6 tim (Central Composite Design - CCD).

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vét ligu

Ba nam men bia (S. carlsbergensis) str dung trong nghién ctru nay duwoc Nha may Bia Sai
Gon-Binh Duong cung cip. Bi nam men duoc thu hoi & ddy cac thung 1én men, dugc chua
trong can 10 lit va bao quan bang thung dung d4 trong sudt thoi gian van chuyén (khoang 2
gio). Qua trinh 1am sach dugc thuc hién theo quy trinh xir ly cta tac gia Lé Vin Viét Man va
cong su khi nghién ctru qué trinh ty phan ba nam men bia dé thu nhan ché pham invertase, cu
thé nhu sau: Dau tién ba ném men duoc tron déu voi nude vo khuan theo ty 18 1/3 (w/w), dé
yén ¢ diéu kién lanh cho nam men ty Iang Sau 1 gio lang, gan bo phan nudGce phia trén, thu
nhan phan nam men Iang phia dudi. Tién hanh rira ndm men bang nuéc mubi NaCl 0,5% V6i
ty 16 nAm men/nuéc mudi 1a 1/3 (w/w) dé loai bo cac chit nhét, chit duong ¢ trong dich nim
men [7]. NAm men sau khi rira dugc cho vao cac chai nhya dung tich 500 mL, déy kin nap,
bao quan ¢ nhiét 46 0-5 °C dé tién hanh céc thi nghiém. Thoi gian su dung mau cho méi dot
khong qua 5 ngay. Ba ndm men duoc tron véi nude cat V0 trung dé tao thanh hon hop huyén
phi. O mi nghiém thuc, 100 g huyén phu chira trong cbc thuy tinh 250 mL dugc xt 1y siéu
am bang thiét bi Sonics 750-Watt (Sonics, Diic) cong suét toi da 750 W, tan sé 20 kHz véi
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dAu phat siéu &m duoc nhing ngap 2 cm trong huyén phu. Ty I¢ ndm men trong huyén phu va
ché do siéu am dugc diéu chinh theo ké hoach thuc nghiém.

Thiét bi: may siéu &m Sonics 750-Watt (Sonics, Duc), may hap thu quang pho V730
(Jasco, Nhat Ban), may ly tam Z 206A (Hermale, Puc), thiet bi say phun SD-06 (Labplant,
Anh), may c6 quay chan RVO 400SD (BOECO, brc).

Céc dung cu: Binh tam giac, binh dinh muc, nhiét ké, pipet...
Ho4 chat: NaCl, Na;COs, NaOH, CuS04.5H,0, KNaC4H406.4H:0, albumin, folin.

2.2. B6 tri thi nghiém

Trong nghién ctru ndy, cac yéu té duoc nghién ctru bang phuong phap don yéu té. Cu thé,
cac yéu td duoc lan luot khao sat doc 1ap. Khi mét yéu té duoc khao sat thi cac yéu td con lai
s& duogc ¢b dinh & mot mire da dwoc lya chon. T4t ca cac thi nghiém déu duoc lap lai 3 1an, két
qua thi nghiém la trung binh cua 3 1an thuc nghiém. Chi tiéu danh gi4 protein tong s, hiéu
suat thu hdi. Cac yéu té dugc khao sat 1a: ty 18 nAm men (40, 50, 60, 70, 80% (w/w)), thoi gian
siéu am (3-9 phut, budc nhay 2 phuat), mat do nang luong siéu am (1,875-3W/g, budc nhay
0,375 W/g). Cac thi nghiém duogc thyc hién tai nhiét do phong.

Sau d6, thuc hién ti wu hoa cac yéu td anh huong dén qua trinh san xuat ché pham giau
protein tir S.carlsbergensis bang phwong phap bé mat dap ung (RSM) - thiét ké ciu truc co
tam CCD, str dung phan mém thong ké JMP 10.

2.3. Phuwong phap phén tich
2.3.1. Phuong phdap tinh luong protein

Luong protein dugc tinh toan theo phwong phap Lowry [8], cu thé nhu sau: Ldy 1 mL
mau cho vao mét dng nghiém sach, thém vao d6 2 mL dung dich C (Ia hdn hop cua hai dung
dich A (2 g Na,COs hoa tan trong NaOH 0,1 N thanh 100 mL) va B (0,5 g CuSO4.5H,0 hoa
tan trong dung dich mudi kali natri tartrate 1% thanh 100 mL) duoc pha theo ty 1& 49:1. Lic
déu va dé yén & nhiét do phong trong 10 phut. Sau d6 thém vao 0,4 mL thuéc thir Folin, lic
déu va dé yén trong 15 phat. Thém 2 mL nuéc cat, lic déu va do d6 hap thu & budc song
750 nm bang may quang phd V730 (Jasco, Nhat Ban). Do hap thu cua dich chiét xuat & budc
song 750 nm ty 18 thuan véi ndng do protein trong mét pham vi nhét dinh. Dya vao mirc d6
hap thu quang hoc cua protein chuan (albumin) c6 thé xac dinh duoc ham lwong protein trong
mau.

2.3.2. Phirong phdp xdc dinh hiéu sudt thu héi protein

Qua trinh siéu 4m tao ra mot ap luc 16n xuyén qua dung méi va tac dong dén té bao nam

men lam giai phong protein va cac hop chét c6 bén trong thanh té bao nam men. Hi¢u suat thu

hoi protein cang cao thi qua trinh siéu 4m cang hiéu qua va hiéu suét dugc tinh toan theo cong
thae (1) [9].

Lirgng protein trong chiét xuit ndm men x kh6i liwong chiét xuit ndm men sau ly tam

100% (1
Lugng protein cia hdn hop ndm men Iy thuyét x khoi luong ndm men truée ly tam x % ()

Trong d6: Lwong protein ly thuyét dugc xac dinh bang phwong phap Kjeldahl.
Luong protein trong chiét xuit nAm men xéc dinh bang phuwong phap Lowry.
2.4. Phwong phap xir 1y s liéu
~ Tat ca céc thi nghiém duoc b tri 13p lai 3 lan dé dam bao tién hanh phan tich ANOVA.
S0 ligu dugc phan tich ANOVA bang phan mém xu 1y so li¢u thong ké chuyén dung JMP 10.
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Kiém dinh Student’s duoc thuc hién dé danh gia muc do khac biét ¢6 ¥ nghia giira cac gié tri
véi muc y nghia p < 0,05.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia ty 1§ nam men dén lwong protein va hiéu suit chiét xuat

Hiéu qua cia qué trinh siéu 4m phu thudc rat 16n vao ty 16 nAm men va dung méi. Nhin
chung, ty 18 dung méi 16n ¢6 thé hoa tan, chiét xuat duoc cac thanh phan hiéu qua hon, dan ti
tang cudng san luong khai thac [10]. Tuy nhién, diéu nay s& giy ra su ling phi dung méi ciing
nhu 1ang phi cac chi phi lién quan. Mit khéc, ty 1é dung moi nhé dan dén san lugng khai thac
thip hon [11]. Do d6, sy lya chon ty 16 nAm men 14 rat quan trong. Trong nghién ctru ndy, qua
trinh xir 1y siéu &m véi ty 1& nam men thay doi tir 40 dén 80% vé khéi lwong. Dung moi sir
dung 1a nudc cat, thoi gian xir 1y siéu 4m dwoc ¢b dinh trong 5 phut va mat d6 niang lugng c6
dinh 1a 2,000 W/g. Anh huéng cua ty 16 ndm men dén lugng protein va hiu suét chiét xuat
duoc thé hién lan luot & Hinh 1 va Hinh 2.
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Hinh 1. Anh huong cia ty 1¢ nam men Hinh 2. Anh huong caa ty 1€ nam men
dén lugng protein thu dugc dén hiéu suét chiét xuét

(Cdc mau tu khdc nhau biéu dién su sai khdc c6 ¥ nghia ¢ do tin cdy 95% )

Anh huong cua ty 1& nAm men trong dich xur 1y siéu am dén luong protein c6 su khac biét
giita cac muc tir 40% dén 60%, nhung su khac biét khong c6 ¥ nghia gitra ty 16 70% va 80%.
Luong protein thu dugc cao nhat tai ty 1& 80% (79,53 mg/g) va thap nhat & 40% (49,09 mg/q).
Nhu vay, ty 16 ndm men cang cao thi lugng protein thu dugc cang 16n. Nguyén nhén cua hién
tuong nay la khi tang ty 1€ nam men thi mat do t& bao nim men trong dung dich xt ly si€u am
tang. Khi do, lugng té bao nim men bi pha huy boi song siéu 4m nhiéu hon, lugng protein
ciing tang 1én, nhung khi mat d¢ té bao nam men trong dung dich xir Iy siéu am tang 1én quéa
cao thi kha ning pha v té biao ndm men cua séng siéu 4m bi han ché.

Bén canh d6, ty 1& nAm men ciing dnh huong rat nhiéu dén hiéu suat chiét xuat nam men,
su anh hudng nay c6 ¥ nghia v6i p < 0,05. Khi ty 16 nAm men tang tir 40% 1én 50%, hiéu suat
chiét xuit ting tir 48,48% lén 53,42% va khéi lugng dich chiét thu duoc ting tir 71,89 g 1én
72,67 g. Tuy nhién, khi ting ty ¢ nAm men 1én 80%, hiéu suat chiét xuat lai giam dan, lan luot
xudng con 36,91%, 26,81% va 15,59% tuong tng véi khdi lugng dich chiét thu dwoc 14 58,34 g,
43,03 g va 28,54 g. Piéu nay xay ra la do khi ting ty 16 nAm men thi ty 1& nu6c bd sung giam
di, khdi lwong dich chiét xuat thu duge sau ly tim giam dan, nén dan dén ham lugng protein
thu duoc s€ it hon.

Két qua thi nghiém cho thay, & ty 18 nAm men 80% luong protein cao nhit nhung hiéu
Suét chiét xuat lai nho nhét. Hién tugng nay co thé 1y giai 1a do khi ty ¢ nam men ting s& lam
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han ché su bdc hoi chit long, giam su hinh thanh cic bong bong khi, hién tugng sii bong chi
xay ra xung quanh dau do cua thiét bi siéu am dan téi hidu qua siéu am bi giam [12]. V&i muc
tiéu la hiéu suat chiét xuat cao nhat, ty I¢ nam men 50% duoc lya chon dé tién hanh khao sat
qué trinh tiép theo.

3.2. Anh hwéng cia thoi gian siéu 4am dén heong protein va hiéu suat chiét xuat

Thoi gian siéu 4m ciing dong vai trd nhat dinh trong toan bd qua trinh chiét xuat protein,
n6 khong chi anh hudng dén hiéu suét trich Iy ma con anh huong dén chi phi, dic biét 1a chat
lwong cua dich chiét [8]. Cac mdc thai gian 3, 5, 7 va 9 phut duoc lya chon dé khao sat. Cac
yéu t6 ¢ dinh 1a ty 1é nAm men 50%, mat d6 nang luong siéu am 2,00 W/g. Anh hudng cua
thoi gian siéu 4m dén kha ning thu héi lugng protein va hiéu suat chiét xuat ¢ Hinh 3.
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(Cdc mau tu khdc nhau biéu dién sw sai khdc ¢6 y nghia ¢ dé tin cdy 95%)

Anh huong coa thoi gian siéu am (phit) dén ham luong va hiéu suét thu hoi protein dugc
thé hién ¢ Hinh 3 va 4. Két qua phan tich phuong sai (ANOVA) cho thay c6 su khac khau vé
mit théng ké (p < 0,05) gitra cac nghiém thuc ddi vai luong protein va hi¢u Suat chiét xut.
Dleu nay chang to sy thay doi th(n gian siéu am anh hudng rd rét dén qua trinh pha v té bao
nam men dé thu hoi dich chiét nAm men bia.

Khi thoi gian siéu am ting tir 3 phuat 1én 7 phut thi lugng protein va hiéu suét chiét xuat
tang. Sau do, khi tiép tuc tang thoi gian xir Iy siéu am 16n hon 7 phut thi lwong protein thu hdi
giam Xuong Nguyén nhén cua hi¢n twong trén la do khi tdng thoi gian Xu ly si€u dm thi thoi
gian dé song siéu am tac dong dén té bao nim men cang nhiéu va ket qua la so lwong té bao
nim men bi pha hity nhiéu hon. Do d6, luong protein va hiéu suit chiét xuit tang 1én. Tuy
nhién, khi thoi gian xu 1y siéu 4m dugc ting 1én 16n hon 7 phiit thi luong protein va hiéu suat
thu hoi lai bi giam xudng do thoi gian siéu 4m dai 1am tang nhiét do cta dung dich siéu am
dan dén bién tinh cua protein va dong tu ctia thanh phén ndi bao, 1am cho protein khong thoat
ra duoc [13]. Nhu vay, viéc kéo dai thoi gian xtr 1y si€u &m khong chi gop phan lam tang kha
ning pha hay té bio nAm men ma con c6 tac dong den cau triic protein ctia chiét xuat nam men
lam cho lugng protein va hiéu suét thu hdi giam xudng. Khi gay co nguyén sinh bang nhiét do
thi diéu Kién thich hop 1a pH 5,5 & nhiét do 58 °C trong thoi gian 40-48 gid va thu dugc hiéu
suit khoang 56%. Két qua twong tu thu duoc voi cung mot diéu kién nhu trén néu bd sung
isopropanol véi ndng do 0,5% (v/v) va giir nhiét d6 hoi thap trong 5 gio dau [14]. Bén canh
do, khi sir dung phuong phap tu phéan, diéu kién can thiét dé qua trinh dién ra tdi vu 1a nhiét
d6 35-65 °C, pH 8-10 trong thoi gian 4-10 gid. Nhu vay, viéc st dung song siéu 4m dé pha va
té bao thu nhan protein da lam giam dwoc thoi gian xu ly rat I6n véi phuong phap gdy co
nguyén sinh bang nhiét o va gay co nguyén sinh bang nhiét do két hop dung moi. Két qua

135



Pham Thj Thay Dwong, Nguyén Buc Van Biu, Vi Thi Hwong

thu dwoc ciing cho thdy, hiéu suat thu hdi protein khi chiét xuat bang séng siéu am cao
(57,57%) hon nhiéu so véi qué trinh ty phan trong 24 gid & nhiét do 50 °C (48,70%) cua
Hansan et al (2008) khi nghién ctru anh huong cua nhiét do tu phan dén qua trinh thu nhan
ché pham giau protein tir b nAm men bia [15]. Chinh vi vy, thoi gian xir Iy siéu am 1a 7 phut
duoc lya chon dé tién hanh cac thi nghiém tiép theo.

3.3. Khdo sat anh huwéng ciia mét d§ ning lwgng siéu Am

Thi nghiém nay khao sat anh huong cua mat do nang lugng siéu am |51} luot |2‘1’ 1,875 W/g;

2,25 W/g; 2,625 W/g va 3,000 W/g. Ty I1¢ nam men, thoi gian siéu am 1a két qua toi wu cua thi
nghiém trudc, lan Iuot la 50% va 7 phat.
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(Cdc mau ty khdc nhau biéu dién sy sai khdc c6 y nghia ¢ dé tin cdy 95%)

Anh huéng cua mat 6 nang luong siéu 4m dén qua trinh chiét xuat ndm men bia duoc
thé hién & Hinh 5 va 6. Két qua phan tich phuong sai (ANOVA) cho thdy c6 su khac khau vé
mit thong ké (p < 0,05) giira cac nghiém thuc d6i véi luong protein va hi¢u suat thu hoi. Biéu
nay ching to rang mat do ning luong siéu 4m c6 anh hudng rd dén qua trinh pha vd té bao
nim men dé thu hdi protein.

Khi tding mat d6 ning lugng siéu am tur 1,875 W/g 1én 2,250 W/g thi lugng protein tang tir
71,86 mg/g dén 83,05 mg/g. Khi tiép tuc ting mat d6 ning luong xir 1y siéu 4m 1én 2,625 W/g
va 3,000 W/g, lugng protein giam xudng so véi xir 1y siéu am ¢ mat do ning lugng 2,25 W/ g.
Nguyén nhan cua hién tuong trén 1a khi tang mat d¢ nang luong si€u &m, kha nang pha huy té
bao ndm men cla séng siéu 4m ting 1én lam cho luong protein trong t& bio nAm men thoat ra
nhiéu hon. Tuy nhién, khi mat d¢ nang lugng xtr 1y si€u &m duoc tang 1én cao (>2,25 W/g) thi
kha nang pha huy té bio ndm men ctia song siéu amla rat 1n, luc ndy song siéu am khong chi
pha v& t& bao nAm men ma né con tac dong dén cau trac protein. Siéu am tao ra cac bong boéng
khi, khi cac bong bong khi v& tao ra nhiét dg, ap suét cao va céc goc H*va OH tai vi tri d6
trong khoang thoi gian ngan. Protein c6 thé bi mét 6n dinh & giao dién khong khi- chét 1ong,
cac goc tu do OH_ tao ra cdc oxit hoat tinh khac nhau nhu H20 va O, [16]. Cac phan g
oxy hoa nhiéu gdc khac nhau trong protein tao ra cac gdc protein, sau do cac phan tng oxy
hoéa, phan tng chudi, phan tmg chéo va phan mg phan huy xay ra co thé 1am giam tinh 6n
dinh ctia protein. Két qua 1a luong proteln bi giam xudng va hi¢u sut thu hoi giam. Két qua
thu dugc tir thi nghiém cling gan v6i két qua thi nghiém cua Marques et al. (2006) khi nghién
clru cong sudt toi wu dé san xuat enzyme invertase tir ndm men la 200 W/100 g mau [17]. Vi
vay, mat d6 nang luong siéu 4m 13 2,25 W/g mau (225 W/100 g mau) dugc lya chon dé tién
hanh cac thi nghiém tiép theo.
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3.4. T6i wu héa mét sb yéu té siéu Am dén qua trinh san xuat ché pham giau protein trong
ba nam men bia

O thi nghiém nay, ty 18 nAm men (X1) 40-60%, thoi gian siéu am (Xz) 5-9 phut va mat
do ndng lugng siéu am (Xa) 1,875-2,625 W/g mau dugc khao sat dong thoi nham muc dich
xdy dung mot mé hinh toan hoc mé ta méi guan h¢ gitra cac yeu t6 anh huong téi luong
protein va hiéu suat thu hoi protein va tim ra diéu kién cua qua trinh xir 1y siéu am dé luong
protein (Y1) va hiéu suat thu hdi protein (2) 1a cao nhat. Cac muc cua yéu to thi nghiém dugc
trinh bay & Bang 1.

Bang 1. Cac muc cta yéu tb trong thi nghiém ti wu hoa

M3 hoa Gia tri
DVTN |Dang thiric
X4 Xz X3 Y1 Y
1 a00 33,182 7,00 2,250 39,78 46,77
2 — 40 5,00 1,875 47,33 41,64
3 —+ 40 5,00 2,625 54,04 52,21
4 —— 40 9,00 1,875 54,54 53,14
5 —++ 40 9,00 2,625 54,04 52,68
6 0a0 50 3,64 2,25,0 60,64 45,74
7 00a 50 7,00 1,619 67,9 49,55
8 0 50 7,00 2,250 83,75 69,68
9 0 50 7,00 2,250 83,84 69,92
10 0 50 7,00 2,250 83,9 69,99
11 0 50 7,00 2,250 83,44 69,62
12 0 50 7,00 2,250 83,26 69,43
13 0 50 7,00 2,250 83,72 69,72
14 00A 50 7,00 2,881 70,18 54,61
15 0AO0 50 10,36 2,250 68,21 52,83
16 +— 60 5,00 1,875 68,8 35,33
17 +—+ 60 5,00 2,625 73,69 37,11
18 ++— 60 9,00 1,875 76,61 34,1
19 +++ 60 9,00 2,625 76,25 31,61
20 A00 66,818 7,00 2,250 84,16 25,4

Dé xac dinh c6 sy twong tac gitta cac yéu t6 ty 18 nam men, thoi gian va mat do ning
luong siéu am, cac dir liéu thyc nghiém da dugc thong ké phan tich bang cach sir dung JMP
10 va két qua thu dwoc (Hinh 7 va Bang 1) cho thiy c6 su twong tac, anh hudng qua lai gitra
ty 16 ndm men, thoi gian va mat d6 nang lugng siéu am.
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Hinh 7. Tuong quan cua lugng protein (a) va hiéu suat (b)

Luong protein dugc thé hién trong Hinh 7 va Bang 2 véi hé sb tuong quan R? =

cho thay luong protein 1y thuyét va thuc nghiém co su twong thich véi nhau va cé y nghla
thdng ké (p < 0,05). Vi R%hieu chinn = 0,987 sai khac khac nho khoang 0,006 so véi R? nén
phuong trinh hoi quy c6 do chinh xdc kha cao. O day, gid tri P cua m6 hinh nho hon so véi
0,0001 (Bang 2), diéu do6 chi ra rang md hinh phu hop dé str dung trong thi nghiém nay. Tir
gia tri p cua moi mo hinh, c6 thé két luan rang tat ca cac bién nghién ctru doc 1ap (X, Xz, Xs)
va bac hai ba yéu t& (Xi2, X22, X3?) ¢6 anh huong déng ké dén lugng protein. Cac phén tich
cho thdy c6 sy tuong tac dang ké giira thoi gian va mat d6 ning luong (p < 0,05) va khong co

sy trong tac gitia ty 1€ vai thoi gian va ty 1€ vai mat do nang luong.

Bang 2. Hé s6 hdi quy va ¥ nghia ciia mé hinh bac hai cta thi nghiém t5i wu hoa
ché do xir 1y siéu am vai cac chi tiéu theo doi

Chi tiéu theo doi
Thong sb Ham lugng protein (Y1) Hiéu suét chiét xuét (Y2)
Hé sb hoi quy Giatrip Hé sb hoi quy Gia tri p
Hang s6 83,68 <0,0001" 69,80 <0,0001"
Bac 1
X1 11,72 <0,0001" -7,14 <0,0001"
X2 2,22 0,0005" 1,26 0,0301"
Xs 1,07 0,0335" 1,31 0,0249"
Tuong tac
X1.X2 0,40 0,5014 -2,34 0,0049"
X1.X3 -0,21 0,7185 -1,35 0,0641
X2.X3 -1,56 0,0205" -191 0,0147*
Bac 2
Xi? -7,85 <0,0001" -12,35 <0,0001"
X2? -6,98 <0,0001 -7,68 <0,0001"
Xs? -5,35 <0,0001 -6,69 <0,0001"
Heé s6
R? 0,993 0,991
R? hiéu chinh 0,987 0,984
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Hiéu suat chiét xuat c6 sur trong quan chiat ché giira 1y thuyét voi thyc nghiém (R?= 0,99).
Mo hinh thi nghiém dwa ra 1 pht hop, ¢6 y nghia thong ké (p < 0,05). Thong qua Bang 2 tir
cac gia tri P cia mo hinh két qua cho thdy, cac bién doc 1ap (X1, X2, Xs) bac hai cac yéu tb
(X124, X2, X3?) c6 anh huong dang ké dén hiéu qua chiét xuat protein va co su tuong tac giita
ty 16 v6i thoi gian. Trong cac yéu t6 anh hudng téi hidu qua cua qué trinh san xuat ché pham
giau protein, ty 1¢ nAm men 1a yéu té anh huong nhiéu nhét.

Tir Bang 2, phuong trinh hdi quy bac hai duoc thiét 1ap thé hién mirc d6 anh huong cua
ting yéu t6 khao sat va sy tuong tac gitra chiing dén timg ham muc tiéu nhu sau:
Luong protein:

Y1= 83,68 +11,72 X1 +2,12 X +1,07 X3 -1,56 X2.X3-7,84 X2 -6,98 X2 -5,35 X*

Hiéu suét chiét xuat nAm men:
Y2= 69,80 7,14 X1 +1,26 X2 +1,31 Xs -2,34 X1.X2 -1,91XX3-12,35 X2 -7,68 X2 -6,69 X2

Trong d6: Y1, Y2 lan luogt 1a lugng protein (mg/g) va hiéu qua chiét xuat nim men (%);
Xq: ty 18 ndm men (%); Xz: thoi gian (phat), Xs: mat do nang luong (W/g).

Nhin chung, lugng protein va hiéu suat chiét xuit nAm men tiang dan cing véi su gia
tang cua cac bién ty 1é nam men (X1), mat do ning lugng siéu am (Xz) va thoi gian xir 1y siéu
am (Xs) dén mot gia tri toi han; tuy nhién, sau d6 giam xubng khi cac bién tang qua muc toi
han nay.
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Hinh 8. Gia tri t6i vu dy doan
Qua xir 1y thong ké cho thay hiéu suat dat gia tri cao nhat 1a 71,03%, luong protein chi

dat gia tri 79,48 mg/g khi ty 16 nam men 13 46,90%, thoi gian siéu am 13 7,23 phut va siéu 4m
& mat do nang lugng 2,29 W/g.
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Hinh 9. B& mit dap tng thé hién anh huong cua cac yéu to dén luong protein (a)
va hiéu suat chiét xuat (b).

4. KET LUAN

Két qua nghién ctiru cho thay, cac yéu té ty 16 ndm men, thoi gian siéu 4m, mat do ning
lwong siéu 4m déu anh huong I6n dén ham luong protein va hiéu qua chiét xuat protein tir té bao
nam men. Sau khi ti uu hoa cac yéu té anh huong, qua trinh san xuat ché pham giau protein dat
két qua t6i uru nhat & ty 1é nAm men 1a 46,94%, thoi gian siéu am 1a 7,23 phat va siéu 4m & mat
d6 nang lwong 2,29 W/g. Khi dé, hiéu suit dat gié tri cao nhét 1a 71,03%, luong protein dat gia
tri 79,55 mg/g. Dya vao két qua nghién ctru nay, co thé tiép tuc nghién ctru xac dinh phuong
phap khir ding va cach phéi ché dé sir dung ché phim nay lam gia vi thay thé bot ngot.
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ABSTRACT

EFFECTS OF ULTRASOUND ON PRODUCTION OF PROTEIN-RICH EXTRACTS

FROM SPENT BREWER’S YEAST

Pham Thi Thuy Duong, Nguyen Duc Van Buu, Vu Thi Huong*
Ho Chi Minh City University of Food Industry
*Email: huongvt@hufi.edu.vn

Spent brewer’s yeast, separated during the primary and secondary fermentation, is a by-
product of the brewing industry. This study is carried out to determine and optimize the effects
of factors when using the ultrasonic for extracting yeast from the spent. The investigated
categories were the yeast ratio, ultrasonic applying time, ultrasonic power density and the

results,

respectively, are 46.90%, 7.23 minutes and 2.29W/g, of those index met the highest

protein content of 79.48mg/g and productivity of 71.03%. This investigating result aims to
provide the primary information for producing protein-rich product from spent brewery yeast
help to improve economic efficiency and reduce the environmental problem in beer processing.

Keywords: Protein-rich extract, ultrasound, spent brewer’s yeast, protein, extraction efficiency.
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