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TAN DUNG VA XU LY PHE LIEU CUA NHA MAY BIA, RUQU
EXPLOITING AND HANDLING WASTES FROM BEER AND ALCOHOL FACTORIES
TRAN MINH TAM®

TOM TAT: Nganh ché bién bia, ruou la nganh san xudt phdt trién rat manh, déng gop rat lém vao
GDP ciia nén kinh té quoc dan. Tuy nhién cic phu pham thdi ra trong qud trinh san xudt vira lam 6
nhiém méi trwong, vira lang phi. Cac nha khoa hoc nghién ciru, siv dung nhitng gidi phdp ky thudt
xit Iy dé han ché é nhiém va tao ra nhitng san pham diing cho nhiéu muc dich khdc nhau. Bai viét
gillp chiing ta c6 nhitng hiéu biét co ban vé vin dé nay.

Tir khoa: san xuat bia, ruou, xit [y phy pham nha may bia, ruou.

ABSTRACT: Beer and alcohol processing industry is a strongly developed industry, contributing
greatly to the national GDP. However, by-products released during the production process pollute
the environment and be wasteful. That scientists use technical solutions to limit pollution and to
create products for various commercial and economic purposes is explored deeply in this article.
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1. PAT VAN PE

Nhirng nim gan day, nganh cong nghé ché
bién bia, ruou c6 nhimng budc phat trién nhanh
dem lai gi4 tri to 16n vé mat kinh té cho dét nuéc
[1], [2], [8]. Tuy nhién, cong nghé rugu, bia cling
thai ra mdi truong mot lugng chat thai phu
pham 16n 1am 6 nhiém méi truong. DA co rat
nhiéu két qua nghién ctru vé xtr Iy 6 nhiém cua
céc phu pham chat thai nay theo hudng chéng 6
nhiém bang nhiéu bién phap khac nhau nhu st
dung cac bién phap co hoc, cac bién phap nhiét
va sinh hoc ciing c6 nhimng két qua nhat dinh.
Mot dinh hudéng khac dang dugc nghién ciru
nhiéu 1a tir nhitng phy pham niy tao ra cac san
pham thuong mai ding trong doi sdng hing
ngdy bang cac bién phap cua cong nghé sinh
hoc, cong nghé¢ enzyme... Bai viét dé cap dén
nhimg dinh hudng co ban viée xtr Iy cac phu pham.
2. NOI DUNG
2.1. So' lwgc cong nghé san xuit bia [3], [6]

Bia Ia loai nuéc giai khat c6 do con, san
Xuét tur dai mach, hoa houblon, 1én men trong

diéu kién nhiét d6 lanh véi sy tham gia cia ndm
men Saccharomyces carlsbergensis. Do con trong
bia khoang 4-5%. Bia 1a san pham cua qua
trinh 1én men khong qua chung cit, do d6 quy
trinh 1én men bia rit nghiém ngit vé yéu ciu
nhiét d6 trong qua trinh 1én men. Qua trinh nay
trai qua 2 giai doan 1én men chinh (& nhiét 46
7-10°C) va 1én men phu (¢ nhiét do 0-4°C).

Thanh phan hoa hoc cua bia, ngoai
C:HsOH con chira H,O; CO,. mot sb vitamin
va chit khoang, cac chét chira nito va cac chit
thom déc trung. Gia tri dinh dudng bia phu
thudc vao cac chat hoa tan va thanh phin héa
hoc ctia ching. Cac chat hoa tan trong bia dugc
co thé tiéu hoa nhanh va giit vai trd cung cép
ning luong cho co thé. Ruou ¢ trong bia la
thanh phan chu yéu cung cép ning luong, cir 1g
ruou (C;HsOH) cung cdp ning lugng tuong
duong voi 7,08Kcal. Cac chit dam trong bia
cha yéu & dang hoa tan d& tiéu hoa. Ngoai ra,
con co cac chat tao dang (Houblon), céc
vitamin nhom B.
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2.1.1. Nguyén ligu sin xudt bia

1) Malt dai mach: Malt dai mach la
nguyén liéu chinh dé san xut bia. Malt 13 san
phérn duoc san xuét tir hat dai mach nay mam
va séy kho. O nudc ta hién nay, malt dai mach
déu nhap & nuéc ngoai nhu Phap, Pirc, My,
Uc... Nhiéu nim truéc day, nudc ta da tréng
thir cdy dai mach & mot sb tinh mién nui phia
Bic, Pa Lat, Lam Pdng nhung ning sut con
rat thdp va chit lugng 1am bia chua cao, do d6
van phai nhip ngudn malt tir nuéc ngoai. Malt
dai mach chtra tinh bt va sau khi nay mam co
enzyme a-f amylase. Chinh 2 loai enzyme nay
s& thily phan tinh bot tir nguyén liéu dé tao ra
dung dich duong 1 nguyén liéu chu yéu 1én
men tao thanh bia. Ngoai malt dai mach, con cé
thé st dung gao, tinh bot lwong thyc... phéi
hop, bo sung theo mot ty 1& nhit dinh nham
giam gia thanh.

2) Hoa houblon: La nguyén liéu co ban
thtr hai sau dai mach, 1a nhan t6 chinh tao nén
Vi déng cua bia, lam tang kha nang tao bot va
giit bot, lam két tia cac protein két tia kém bén
vitng va c6 tac dung sat trung bia. Hoa houblon
duogc ché bién thanh dang ban thanh phém, cac
ché pham ciia hoa houblon thuong gip la: Bot
humulon: canh hoa va lupulin dwgc nghién
thanh bot; Lupulin: Hat lupulin nghién, c6 dic
co hoc; Humulon chiét ly (cao hoa): La san
phim dugc chiét bing dung méi hitu co;
Humulon dong phan: San phim ma trong d6 o -
axit ddng di dwoc dong phan hoa.

3) Nude: Dbi voi san xudt bia, nudc 1a
nguyén liéu chinh khong thé thay thé dugc.
Nu6c chiém 77-90% trong bia thanh pham.
Nuéc ding trong cong nghé san xuit bia phai
dam béo tiéu chuin nhu sau: Khoéng c6 mui la,
trong sudt; D6 pH = 6-8; Nudc khong chira
mam bénh; Vi sinh vat <100 t& bao/1ml; E.coli:
khéng co.

4) Nam men: Nam men dugc st dung san
xudt bia 14 loai vi sinh vét don bao thudc ching
men chim Saccharomyces carlbergensis. Nim
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men déng vai trd quyét dinh trong san xuét bia
vi qua trinh trao d6i chat cta té bio ndm men
chinh 12 qué trinh chuyén hoa nguyén liéu
thanh san pham.

Can cir vao tinh chat va dién bién cta qua
trinh 1én men bia, nguoi ta chia nAm men thanh
2 loai: ndm men ndi va nAm men chim.

2.1.2. Céng ngh¢ sin xuit bia [6]

Quy trinh cong nghé san xuit bia hoi
(Hinh 1). Theo so dd, quy trinh san xuét bia c6
cac cong doan co ban sau:

1) Xu Iy nguyén ligu: Malt dai mach:
nguyén lidu chi yéu dé san xuit bia. Malt sau
khi nghién dugc dua vao ndi dich héa 10%,
phan con lai cho vao ndi dudng héa (90%).
Nguyén liéu phu: gao 13 nguyén liéu thay thé.
Muc dich cia viéc st dung nguyén liéu phu la
dé giam bot sé lwong malt, nham ha gia thanh
san pham. Viéc phdi hop giita malt va nguyén
liéu phu dugc tinh sao cho lugng enzyme trong
malt c6 thé xtc tién qua trinh thuy phan va
trich ly cac chat co trong nguyén liéu dugc
hoan toan triét dé&. Hoa houblon: 13 nhan té
chinh tao nén huong vi thom va diang cho bia.
Nam men: Puoc nudi ciy trén cic moi truong
dinh dudng va dugc tang sinh khdi cho dén khi
du khéi lwong cho san xuat dai tra.

2) Ky thudt ndu dich lén men: Qué trinh
duong hoa (Hinh 2): Thuc chét cua qua trinh
duong hoa la sy hoat dong cta cac hé enzyme
c6 trong malt theo timg nic nhiét do thich hop
cua tung h¢ enzyme voi pH thich hgp. Trong
sudt qua trinh duong hoa, pH dugc khéng ché
trong khoang 5,2-5,8. Hién nay, c6 rat nhidu
phuong phap niu khac nhau do muc do doi
hoi chit lugng cac loai bia khac nhau. Thiét bi
nau chinh st dung hai ndi: ndi hd hoa va ndi
duong hoa, dung tich mdi ndi duoc tinh toan
tiy theo murc d6 san xudt cua ting co sd. Ty 18
pha tron nguyén li€éu thudong nhu sau: 70%
malt + 30% gao. Quy trinh dudng hdéa dugce
tién hanh véi cac ngudng nhiét d6 nhu sau:
Tu 30°C ting 1én 32°C, sau ting lén 70-80°,
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sau d6 1a 100°C, gilt & nhiét d6 nay khoang
30 phat dé chuyén sang qué trinh duong hoéa.
Két thuc qué trinh dudng hoéa 1a qua trinh loc

dich. Dung nhiét do 75°C dé rira ba va thu
hdi ba dé xir 1y tan dung sau nay.
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Hinh 2. So d6 qua trinh dudng héa - ndu 2 ndi: ndi chao va ndi malt

3) Qua trinh I1én men: C6 2 cong doan:

Lén men chinh: Dich duong dugce dun s6i voi
hoa houblon rdi loc va chuyén qua thiét bi lam lanh
nhanh, dat nhiét do khoang 13-15°C va chuyén qua
thiét bj 1én men chinh khoang 7-10 ngay.

Lén men phy: Tiép tuc chuyén qua giai
doan 1én men phy trong diéu kién lanh 4-7°C,
thoi gian kéo dai chimg 7 ngay nira. Két thic
hai qua trinh 1én men thu dugc bia thanh pham.
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Trude khi sir dung can loc qua may loc khung
ban dé loai hét cac té bao ndm men.

Dich duong dugc dun sbi voi hoa houblon
10i loc va chuyén qua thiét bi 1am lanh nhanh dat
nhiét d6 khoang 13-15°C rdi chuyén qua thiét bi
1én men chinh va 1én men phuy trong diéu kién
lanh 4-7°C, thoi gian kéo dai chung 7-10 ngay
(1&n men chinh) va 2-4 ngay (1én men phuy). Két
thiic hai qua trinh Ién men thu dugc bia thanh
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pham. Trudc khi str dung can loc qua may loc
khung ban dé loai hét cic té bao ndm men.
2.2. T4n dung phé liéu nha may bia [4], [6]
2.2.1. Tgn dung mam malt dai mach [3], [7]
Hat dai mach sau khi ngdm, ndy mam dugc
chuyén qua may tich mam va dem phoi siy kho ta thu
duge mAm malt kho. MAm malt kho c6 thanh phan
dinh dudng rat cao, trong d6 bao gdm: Nudc: 7,03%;
Chét hoa tan khong Nito: 43,87%; Protein: 30,88%;
Xelluloza: 9,64%; Lipit: 1,63%; Tro: 6,95%.
Luong mam malt thuong chiém 3-5% tong
luong malt thu duogc, cé dac tinh hat nudc cao

do d6 phai bao quan noi khé rdo. Mam malt
duoc dung lam thic an gia suc trong nganh
chan nuéi, phéi hop vao khau phan an cia trdu
bo véi mot lugng 2-3kg trén mot dau con vat.
Mam mait ¢6 tinh hit nudc cao va ting thé tich
kha 16n khi hap thy nude. Do d6 can phai bao quan
mam & noi khd rdo dé tranh bi mdc va trd nén rat
doc. Trong mam malt co chira cic enzyme khac
nhau, c6 kha ning thuc ddy su 1én men dich
dudng, nén mam malt con 14 nguyén lidu rt t6t dé
c6 thé diéu ché cac ché pham enzyme nhu enzyme
proteza, san xudt cac hoat chit 1én men.
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Hinh 4. So d6 cong nghé san xuat cac hoat chat 1én men
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2.2.2. Tgn dung ba malt

Ba malt 1a phé liéu tir cong nghé nau dich
1én men tir malt dai mach sau khi loc.

Trong qua trinh dich héa: Dudi tac dung
cua enzyme a-f amylaza & nhiét do 65-70%
chat kho ctia malt dugc chuyén hoa thanh chét
hoa tan, con 30-35% khong dugc thily phan ma
gilt lai trong b3 malt. Luong bd malt chiém
115-130% trong lugng hat dai mach dua vao
dich héa. Thanh phﬁn héa hoc ba malt: P am:
76,3%; Protein : 6,63%; Lipit: 1,7%; Chat hoa
tan khong Nito: 9,72%; Xelluloza: 5,1%; Tro:
1,2%. Trong tro ¢6 P, Mg, Canxi.

Bé malt twoi va bi malt kho déu dung lam
thirc 4n gia suc rat tot. Ctr 100 kg ba tuoi tuong
ung véi 23 don vi thue an.

2.2.3. Tin dung ném men bia

La sinh khdi nim men trong thing lén
men sau 2 qua trinh 1én men chinh va phu béi
ndm men Sacharomyces, c6 gia tri dinh dudng
cao va tac dung chita bénh tot. Luong ndm men
bia thudng tir 0,05-0,1kg/10 lit bia. Thanh phan
hoa hoc ndm men bia nhu sau: Nude 75%; Lipit
0,75%; Chat chira N 14%; Chat hoa tan khong
Nito 8,25%; Tro 2%. Nam men la sinh khéi
chira 51-58% protein va rat giau vitamin nhém
B (B1, B2, Bg), vitamin PP, pantotinic, vitamin
E, H, mot s& hocmon va cac chét sinh truong.
Ngoai ra c¢b chira glutation ¢ tac dung diéu
chinh qua trinh oxy hoa khir. Nam men c6 thé
st dung dang tuoi hodc say kho.

San xuit nAm men kho: Ndm men l6ng sau
khi loc (10-12% chat kho) duge chuyén vao
thung chira, pha loang theo ty 1€ 1:4 (H20) tron
déu trong 10 phut, sau d6 bom qua bd phan loc
nuée va chuyén sang may phén ly rdi rira bang
H,O (1:4) tiép tuc khuay lién tuc, roi ly tim
tiép, sau d6 xir Iy bang nudc mudi (3 lan), ria
va sdy kho & 110°C thu dugc thanh pham,
nghién va dong bao.

San pham kho: 80-85g kho/I1 ndm men.
Thanh phan nam men kho: H,O: < 8%; Protein:
> 48%; chit khoang: < 10%.
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Khoang 10% luong nito cua men bia la
cic hop chat thdp phan tor nhu loxin va
tyrozin... Trong tro ctia nAm men bia chira khoang
50% axit photphoric, 30% kali, cling nhu canxi,
magie, va cac chét khéc. Vi thé nAm men kho duoc
str dung ché bién thirc n gia suc, gia cam, ding
1am chét b6 sung dinh dudng, co tac dung thuc diy
viéc str dung cac chét dinh dudng khac.

2.3. Xir Iy cac phu phim nha mdy san xuét
rugu con

Cac chat thai nha may ruou con: Ruou,
con duogc san xuét tr ri duong, tinh bdt (gao,
khoai mi, khoai lang...) cac phé liéu gom: Ba
ruou; sinh khéi nAm men; khi CO», Ete, aldehyt,
fuzen. Thong thuong tr nguyén li€u tinh bot thu
hdi duoc 30-35% lugng rugu, con lai 65-70%
1a phé liéu [4].

2.3.1. Str dung ba ruou tir ri dwong

Ba ruou la ph?m con lai cua dich 1én men
sau khi chung cit rugu (khoang 3,6m%1 tin ri
duong) khi 1én men. Thanh phan ba ruou bao
gém: H,0: 91,83%; Betain: 7,8%; N: 5,6-6,1%;
Céc axit hitu co: 2-3%; Chét kho: 8,17%; Lipit:
0,76%; Axit glutamic: 4,5-5%; Chat khoang
(Ca, K, Na, P20s); Vitamin: PP, B, Bs, Bs, By
(Biotin). Ba ruou duoc ding san xudt cac san
pham dudi day:

1) San xudt men bdnh mi (sinh khoi
protein): Nom men banh mi san xuét tir bd rugu
s0 v6i nAm men banh mi san xuat tir ri duong
gia thanh giam 28-32%, loi nhuén ting 2 1an/1 tn;
chi phi giam 2 lan. Khéi lwong ndm men trong
1m® nguyén liéu chtra 12-18kg hay 5% so véi
trong luong ri duong dé san xuit ruou. Do né
cua men tir ba rugu nhanh hon chi khoang 50-
70 phat. Dé thu duoc sinh khdi ndm men sau
khi 1én men rugu, chung dugc chuyén vao bd
phan thu gom, tdich CO; va hoi rugu roi dua
vao thiét bi phan ly dé lay riéng nam men. Tiép
d6 nidm men dugc ria bang nudc cho chay
nguoc chiéu thu duoc dich nam men, lai cho
qua may phan ly va rira lan tht 3. Cudi cling ép
loc, dinh hinh va bao goi.
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2) San xudt ndm men gia svic: Tl nAm men
san xuét thirc an gia stc (thanh phan protein:
50%, vitamin nhém B, D), c6 thé dung lam
thirc an cho bod: 1kg ndm men lam ting dugc 6-
7 lit sita; c6 thé cho ga mai: 1 kg ndm men thu

Ba ruou Lam ngudi

A 4

duoc 2,2-2,9 kg thit ga, déng thoi kha nang dé
trimg tang 20-40%.

Sdn xudt ndm men thirc an gia siic long:
Str dung cho trau bo: Rom chat nho, nhung wét
br:ing dich ndAm men 4m, sau d6 tron that déu tir
3-5 gio roi cho bo cai an.

Thiét bi phan ly

Thirc an gia suc

A 4

A 4

N4m men dang nhii

A

(dang 16ng)

tuong

25% sinh khdi + 8% chét kho

Hinh 5. So d6 cong ngh¢ san xuat thirc an gia stc long

Luong thirc an: Co kho: 3kg; Ngb u chua:
20kg; Rom chit nho: 4kg; Ndm men gia suc:
15-20kg; Ba chua: 30kg; Mudi: 100g; Tricanxi
Photphat: 60g.

Sdn xudt nam men gia siic khé: Ctt 1m® ba
ruou thu dugce 50kg nim men ép. Néu cho thém
vao ba rugu 1% ri duong sé€ thu dugc 70kg men
ép hay 20kg ndm men gia stc khd (co6 do 4m
10%). B6 sung thém dinh dudng: HsPO,4 (70%)
voi lidu luong 0,5kg/1m® ba ruou; hoic supe
phosphat, (NH4)2SO4: 0,5kg/m®, MgSOQ,: 50-
70g/m3. S6 lwong men gidng: 12-15% so voi
dich nhii twong

3) San xudt betain va bét ngot: Ba rugu
chira 2,3% axit glutamic: san xuat betain
(Axidin) va glutamatNa.

Phurong phdp héa hoc: Ba ruou cb dic dén
75% sau d6 thity phan bang HCl 6N khoang
30-40 phut ¢ t° 105-106°C tiép tuc tinh ché
béng than hoat tinh, sau d6 loc, co dic va két
tinh nudce cai con lai thu duoc axit glutamic.

Phirong phdp trao déi ion: Bi ruou pha
lodng gip d6i, chuyén qua thiét bi trao d6i ion
bang nhya nofatit, r6i hip thy betain qua nhya
ionit s& hap thu duoc glutamic.
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4) San xuat glyxerin: B ruou sau khi phan
ly nim men, chuyén qua thiét bi loc va cd dac
dén 75-80% chat kho, tiép tuc chung cét chan
khong thu dugc glyxerin tho, sau do tinh sach.
2.3.2. Tan dung ba rwou tir lwong thuc va
khoai tay [7]

Nha mdy ruou san xuat rugu tir ndng san
luong thuc (gao, khoai mi, khoai tay). Hiéu
suit bi ruou san xut tir luong thyc, khoai tay
thuong thép hon so véi cac hat dai mach, tiéu
mach, laa mi. Trong qué trinh san xuét ruou tir
cac ngudn tinh bot, khoang 1/3 lwong chat kho
c6 trong nguyén liéu duge chuyén thanh rugu,
phan con lai khong 1én men, trong d6 co 1/3
khdi lugng nay chuyén vao ba ruou. Vi thé ba
ruou con chtra kha nhidu ham lwong tinh bot
khong str dung hét. Ngoai ra lugng protein ¢
trong bi ruou bao gdm protein cua nguyén liéu,
protein ndm men. S6 lugng protein ndm men
thuong 16n hon 2 1an so véi lugng protein co
trong nguyén li¢u.

Thanh phan bi ruwgu: Tinh bot: 0,28-
0,47%:; Nito: 0,2-0,4%; Pentoza: 0,40-0,41%;
Tro: 0,4%; Xelluloza: 0,32-0,48%; Lipit: 0,6%.
Véi thanh phﬁn hoéa hoc nhu trén nén ba ruou
da duoc st dung ¢ dang tuoi.
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St dung bad ruwou tuoi: Tryc tiép cho chan
nudi: trdu bo truong thanh: 70-80 lit; trdu bo
dang 16n: 60-65 lit; trau, bo stra: 25-35 lit;
ngua: 12-18 lit; U chua ba rugu: d6 ba ruou
vao ham siu 1,5-2 m + rom ra chit nho + thirc
an gia stc kho khac theo ty 1& 8-12% trong
lwong bi ruou + vi khuan lactic, tit ca cho 18n
men [5]. Chil y: Nhiét d6 ba rugu 50-52°C rot
vao rom ra, thirc an gia suc kho, chiéu day
khoang 1 cm; San xuét biomixin tho: cac chat
khang sinh c6 loi nhat d6i voi chin nuéi la:
tretracyclin, clotetraxycin (biomixin), oxytetraxyclin;
Biomixin ¢6 céng thirc 1a CaoH230sN2Cl. Quy
trinh san xuat: B3 ruou loc duoc dung nuéi céy
xa khuin Actinomyces treptomyces. Mbi trudng
dinh dudng: Dich loc ba rugu 10-15%; NHsNO3(NH.CI)
05%; Dich ndm men 15-18%:; Sunfoxyanua
benzyl 1g; V6i, phan (CaCOs) 0,5%; Clorua
Coban 1g trong 1m® méi truong. Nudi ciy
trong cac thung 1én men, théi khi lién tuc, va co
canh khudy. Nhiét do 1én men: 26-27°C; pH=6,7;
thoi gian 1én men: 55-60 gio. Hoat tinh khang
sinh thu duoc 1600dd.v/ml hay trong lkg ché
phém thd c6 12g biomixin va 6 g vitamin Bip.
Tir 1m® dich nudi cdy co thé thu dugc 50 kg
biomixin thd c6 do am 10%.

2.3.3. Tan dung CO;

Trong quéa trinh chuyén héa tir tinh bot
thanh rugu, lugng CO; sinh ra rat 1on theo phan
lil’l’lg sau: CgH120 — CoHsOH + CO» (Chiém
95,5% so véi khdi lugng ruou). Vi thé trong
didu kién san xuit trén day chuyén cong
nghiép, lugng CO2 nay duoc thu hdi dé sir dung
cho cac nha may nuéc ngot dé lam nudc giai
khat cé gas.

TAI LIEU THAM KHAO

1) San xudt CO, léng: CO; tlr thung 1én
men dugc chuyén vao hé théng lam lanh, sau
d6 tach CO; khoi ete, rugu béc cao, dau Fuzen,
aldehyt va tap chat. CO, tiép tuc duoc tach can
dudi ap luc 0,1 atm qua bd phan nén 4,5 atm
roi tir t° 100°C 1am ngudi xudng t° 25°C, sau d6
nén lan 2 va 3 thu duoc CO2 léng dung cho céc
nganh khac.

2) San xudt CO, bang khé: CO, dua vao
bd phén bdc hoi thu duge CO- dang tuyét (da
kho) rdi ép thanh dang ran.

3) San xudt (NHs),COsz: Cho CO, qua
dung dich NH; 15% s€ thu dugc (NH4)2COs
40% theo phan Ung sau:

NH,OH + CO;, -> (NH4)2C03 + H,O

Ctr 1 tin CO;, thu dugc 2,17 tAn (NH,),COs

San pham nay bo sung vao thirc an gia
stc: chan nuoi dé, ctru, gia suc ¢6 sung: 30 ml -
> 400 ml (NH4)2CO3.

2.3.4. Ete, aldehyt, Fuzen

La san phém thu duoc sau khi tinh ché ruou
khoang 1-1,2%. Khi tinh ché ruou tho, phﬁn ete,
aldehyt duoc tach ra nhu sau: Axit 0,32%, ete
14,2%, aldehyt 45% so voi téng s6 dich 1én men.
Ngudi ta s& thu hoi nhitng phu pham nay sir dung
vao nhiing viéc can thiét khéc.

3. KET LUAN

Phuy pham ciia nha méay san xuét bia, rugu
rat phong phu va c6 gia tri dinh dudng, c6 thé
sir dung ché bién thanh nhiéu san pham trong
san xudt va doi sdng xi hoi, khong chi gitp cho
viéc xir Iy chdng 6 nhiém ciia cac nha may thyc
pham noi chung va nha may bia, ruou noi riéng
ma con tao ra nhiéu san pham khac lam ting
thém gid tri sir dung trong nhiéu nganh kinh té.
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