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Sang ché dé cap dén d6 udng khong con hodc dd udng c6 do con thap, voi dic ta huong vi
rat gin voi bia 13 it nhat 4% (thé tich/thé tich) con, c6 thé duoc san xuat bang cach sir dung
chung ndm men Pichia kluyveri. Dic biét, ching ndm men Pichia kluyveri chi st dung
glucoza trong dich hém, va c6 kha niang chuyén hod co chit nay thanh cac chét tao huong
vi dac biét voi néng dd cao, thuong dugc tao ra boi Saccharomyces ssp. 1a chung nidm men
duogc sir dung dé san xuat bia. Bang cach nay, chang ndm men Pichia kluyveri c6 thé dugc
su dung dé tao ra do uéng khong con hodc hodc dd uéng c6 dd codn thép, tuy thudc vao
muc glucoza trong dich hem. Cac chét tao huong vi chinh duoc tao ra bdi Pichia kluyveri
trong qud trinh 1én men dich hém la isoamyl axetat, rugu isoamylic, etyl butyrat, etyl
hexanoat va etyl octanoat.
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Linh vwe ky thuit dwge dé cip

Sang ché d& cap dén linh vuc san xuit dd ubng khong cbn hoic dd udng
6 d§ con thap bing cach 1én men. Dic biét, séng ché @& cap dén phuong phap
san xuat do udng khong cdn hodc dd ubng ¢6 do cdn thip chira ham luong cao
céc chét tao huong vi thu duoc tir qud trinh 1én men bao gdm budc 1én men
dich hém bang chiing ndm men Pichia Kluyveri, 46 udng khong cdn hodc dd
ubng c6 do cdn thip thu duoc bing phuong phép nay va db udng khéng cdn
hodc dd ubng c6 do con thip chira n6ng dd cao céc chat tao huong vi dac biét

nhu isoamyl axetat va etyl octanoat.

Tinh trang k§ thuit ciia sing ché

Do nhu ciu ngay cang tang dbi véi thuc pham va 4 ubng c6 loi hon cho
stic khoe, nén viéc 1am gidm etanol trong dd uéng chtra cdn, Pic biét 1a bia va
rrou vang, dang rat dugc quan tam.

Bia ¢6 d6 con thép, bia khong con hoic bia c¢6 dod con gidm (con duoc
goi 1a bia nhe, bia khéng chra cOn, bia tach cdn, bia nhd, cén bia) 1a cac loai
bia khong c¢dn hodc bia ¢6 d6 con thép nham tai tao huong vi dﬁy da cda bia
chudn thudng chira hon 4% (thé tich/thé tich) cdn. O hiu hét cic nude chau
Au, bia ¢6 do cdn thdp duoc chia thanh bia khong con (alcohol-free beer) la
loai chira béng hodc it hon 0,5% (thé tich/thé tich) cdn, va bia co dd con thép
(alcohol-low beer) 1a loai chira bang hodc it hon 1,2% (thé tich/thé tich) con. O
Mg, bia khong cdn ¢ nghia 12 bia khong chira cdn, con gidi han trén cia do
con bang 0,5% (thé tich/thé tich) con thi twong ing v6i cai goi 1a bia tach con
(non-alcoholic) hodc cin bia (Montanari ef al. 2009).

Viéc chuyén héa dich hém thanh bia chira cdn 13 két qua cda qua trinh
1én men bang nim men Saccharomyces ssp. dan dén viéc tao ra cdn va cac chét
tao huong vi thu duoc tir qué trinh 1én men, nhu este (vi du, isoamyl axetat) va
cac con cao hon. Isoamyl axetat 13 cac chét tao huong vi chinh trong bia
(Saerens et al. 2010). Viéc két hop hurong vi cia cdc nguyén liéu tho, chi yéu
la mach nha va hoa hubléng, cting v6i qu4 trinh 1én men, tao nén huong va vi
doc dao cua bia (Swiegers et al. 2007, Saerens et al. 2010).

Ngay nay, bia c6 d6 con thip thuong duge tao ra bang cach san xuét bia
nguyén chit (bia c6 d cdn trén 4% (thé tich/thé tich)) va sau d6 loai bo cdn
bang cac qua trinh vat Iy (lam bay hoi con/chung cét hodc thdm thiu ngugce).
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Nhung ciing c6 mét s6 loai bia tach cdn hoic bia khong cdn, khong c6 budce 1én
men va mot s loai khac duoc sin xudt don gian bang cach pha lodng bia
nguyén chit v6i nude. Do cac qua trinh vt ly gdy ra hién tugng bay hoi, hao
hut hodc lam lo2ng cac chét tao huong vi thu duge tr qua trinh 1€n men (hoic
hoan toan khong c6 cac chat tao hwong vi thu duoc tir qué trinh 1én men nhu
trong trudng hop cua bia tach cdn hoidc bia khong cdn khong dugc 1én men),
cac loai bia nay thuong c6 huong vi kém thom ngon hon so véi bia nguyén
chét hodc c¢6 thé c6 vi gibng dich hém khong mong mudn (Zufall va
Wackerbauer. 2000).

Patent Ptic s DD 288619 A5 md ta viéc sir dung ching nim men
Pichia farinosa dé 1én men dich hém bia khong dugc uép hoa hublong dé thu
dugc d6 udng khong cdn c6 mui trai cay.

Tuy nhién, van ¢6 nhu ciu vé cac phuong phép cai tién dé san xuét dd
ubng 1én men khéng cdn hodc c6 d cdn thip trong d6 cac chit tao huong vi

mong mudn, nhu este va con bac cao, ¢cé mét v6i nong do 16n.

Bin chat ky thuit ciia sang ché

Sang ché dua trén phat hién bat ngd cla cac téc gia sang ché rang ching
nam men Pichia kluyveri, chung chi c6 kha ndng 1én men glucoza trong dich
hém bia, c6 kha ning tao ra ndng do cao clia cac chét tao huong vi mong muén
trong khi luong etanol tao ra rat nhé.

Céc ndm men bia thudc loai Saccharomyces pastorianus,
Saccharomyces carlsbergensis va Saccharomyces cerevisiae st dung ca
glucoza 14n maltoza, 13 cac dudong chinh trong dich hém (Boulton va Quain.
2010), dan dén viéc tao ra cdn va cac chit tao huong vi trong qua trinh 1én
men. Nong do dudng trong dich hém cang cao, cdn va cac chét tao huong vi
tao ra s& cang nhiu. Pé tao ra it con, giai phép 13 st dung ndm men chi 1én
men glucoza va khong 1én men maltoza, nhé d6 chi tao ra con tir glucoza.
Glucoza c6 mit trong dich hém véi ndng d6 thdp hon nhidu so véi maltoza
(Bang 1) va do d6 tir cung lugng dich hém so v&i khi str dung ndm men bia
thong thuong, vi du, Saccharomyces pastorianus hodc Saccharomyces
carlsbergensis, con s& dugec tao ra véi lugng it hon. Cac loai ndm men nay la
da biét va vi du vé chiing bao gbém mét s6 ching nAm men Saccharomyces va
chiing ndm men khéng phai 1a Saccharomyces, nhu Saccharomycodes ssp (Liu
etal 2011).

Tuy nhién, viéc chi cé luong tuong dbi nhé huong vi s& duoc tao ra boi

cac chung ndm men nay tir lugng glucoza c¢6 han s& 1am cho bia ¢6 néng 4o
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chét_tao hwong vi chinh thdp hon so véi bia chira nhiéu hon 4% (thé tich/thé
tich) con.
Bang 1. Phd duong thong thuong cia dich hém (Stewart. 2010)

Ty 1& thanh phin (%)
Glucoza 10-15
Fructoza 1-2
Sucroza 1-2
Maltoza 50-60

Maltotrioza 15-20
Dextrin 20 -30

Mdt cach dé khic phuc vin d& nay 14 x4c dinh nAm men c6 kha nang tao
do thom cao ma khong dung maltoza dé tao ra cac chét tao huong vi thu dugce
tir qué trinh 1én men thich hop véi ndng d6 cao tir lugng glucoza c6 han, tir d6

“thu duogc céc chét tao huong vi chinh ¢é nE‘)ng dé tuong tu hodc cao hon so véi
khi 1én men hoan toan.

Céc tac gia sang ché dd phat hién ra ring bang cach s dung phuong
phap nay va ching ndm men Pichia kluyveri, c6 thé san xuét bia khéng cdn va
bia c6 dd cdn thip (theo ludt EU) c6 huong vi gibng nhu bia nguyén chit
chuan. Pidu nay khong thé dat duoc bing ndm men bia thong thuong nhu
Saccharomyces cerevisiae va Saccharomyces pastorianus hoac Saccharomyces
carlsbergensis, quy trinh loai bé con bang phuong phép vit 1y, pha loang, hodc
bia dwoc san xuét tir co chit khong duoc 16n men.

Do d6, theo khia canh thir nhat, sang ché d& xuit phuong phép san xuét
d6 udng khong con hodc dd ubng c6 d cdn thip, bao gdbm céc bude:

a) tao ra dich hém; va

b) 1én men dich hém nay bang it nhit mot ching nAm men Pichia
kluyveri dé thu duoc db udng khong cdn hozc dd ubng c6 do con thap.

Theo khia canh khac, sang ché dé xudt dd ubng khong con hodc dd ubng
¢6 do cdn thip thu dugc biang phwong phéap theo khia canh thit nhét cua séang
ché. '

Theo khia canh khac nita, sang ché d& xuit d6 udng khong cdn hodc dd
ubng c6 do con thap, trong d6 db ubng khong cdn hodc dd ubng c6 d6 codn thap
c¢6 ham lwgng isoamyl axetat it nhét 13 0,5ppm (mg/L).

Sang ché cling mé ta viéc sir dung ching ndm men Pichia kluyveri dé

san xuat d6 uéng khong con hodc do udng cd do con thap.
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M6 ta vit tit hinh v&

Fig. 1 minh hoa quy trinh d4 dugc t6i wu héa dé san xut bia Pichia
kluyveri. So sanh giita quy trinh san xuit bia chuin (bén trai) va quy trinh san
xuit bia Pichia kluyveri (bén phai). Cac budc khac véi quy trinh san xuit bia
chuén duge to dam.

Fig. 2 thé hién su so sanh dic ta huong vi gifra 5 loai bia khong c_é)n
khéc nhau: 3 Horses, Hollandia, Bavaria (tit ca déu chira 0% cbn) va bia duoc
san xuit bang Pichia kluyveri ching 4 (0,1% (thé tich/thé tich) con) va ching
B (0,2% (thé tich/thé tich) cbn). Bia Pilsner Carlsberg c6 do con 14 4,6 % (thé
tich/thétich) duoc st dung 1am bia Pilsner tham chiéu va hai loai bia Pilsner
khac ciing dugc st dung 1a: Stella (5,2% (thé tich/thé tich) cdn) va Heineken
(5,0% (thé tich/thé tich) cdn). 5 chat tao huong vi khac nhau dugc do bing GC-
FID 1iy miu pha hoi: isoamyl axetat, rugu isoamylic, etyl butyrat, etyl
hexanoat va etyl octanoat. Néng do chit tao huwong vi trong bia Pilsner
Carlsberg duge st dung lam néng d6 tham chiéu va dugc cho b'fmg 1. Néng do
huong vi trong tit ca céc loai bia duoc dua vao cling hé thdng chia do dé co thé
so sanh céc gia tri.

Fig. 3 thé hién su so sanh dic ta huong vi gifta 4 loai bia khac nhau: bia
khong cdn duoc 1én men bang Pichia kluyveri ching A (0,1% (thé tich/thé tich)
cdn), bia c6 d cdn thip dugc 1én men bang Pichia kluyveri ching A (0,7%
(thé tich/thé tich) cbn), bia Pilsner Carlsberg (4,6% (thé tich/thé tich) con) duoc
sir dung 1am bia Pilsner tham chiéu (ddi ching) va bia mach nha (1,8% (thé
tich/thé tich) cén). 5 chét tao huong vi khéc nhau dugc do béng GC-FID Iéy
mau pha hoi: isoamyl axetat, rugu isoamylic, etyl butyrat, etyl hexanoat va etyl
octanoat. Nong do chét tao huong vi trong bia Pilsner Carlsberg duogc sir dung
Jam ndng d6 tham chiéu va dugc cho bang 1. Nong d6 huong vi trong 3 loai bia
dugc dua vao cing hé théng chia d6 dé c6 thé so sanh céac gia tri. '

Fig. 4 thé hién ndng d6 diaxetyl trong céc thir nghiém bia duoc 1én men
bang Pichia kluyveri ching A va ndm men bia Saccharomyces cerevisiae.

Fig. 5 thé hién su phat trién ctia té bao ndm men trong qua trinh 1én men.

Fig. 6 thé hién ndéng d6 cua isoamyl axetat etyl decanoat va phenyletyl
axetat trong tit ca cac san phdm 1én men duoc 1én men bang Saccharomycodes
ludwigii va Pichia kluyveri, cling nhu trong dich hém co béan (c6 va khong c6
hoa hubléng). w/o = khong cé.

Fig. 7 thé hién ndng do cia isobutyl axetat va butyl axetat trong tit ca

cac san pham 1én men dugc 1€n men bang Saccharomycodes ludwigii va Pichia
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kluyveri, cling nhu trong dich hém co ban (c6 va khong c6 hoa hublong). w/o =
khong c6.

Fig. 8 thé hién ndng do cia isobutanol, 1-butanol va rugu isoamylic
trong tat ca cac san phim 1én men bang Saccharomycodes ludwigii va Pichia
kluyveri, cling nhu trong dich hém co ban (c6 va khong c6 hoa hublong). w/o =
| khong cé.

Fig. 9 thé hién ndng d6 cua axit hexanoic, octanoic va decanoic trong tat
ca cic san pham lén men duogc lén men bang Saccharomycodes ludwigii va
Pichia kluyveri, cling nhu trong dich hém co ban (c6 va khong cd hoa
hubléng). w/o = khong cé.

MBS ta chi tiét sang ché

Céc tac gia sang ché da bt ngd phat hién ra ring ching ndm men Pichia
kluyveri ¢4 kha ning lam téng ndng d6 chét tao hwong vi mong mudn trong cac
d6 ubng dugc didu ché bang cach 1én men dich hém bing ching nim men
Pichia kluyveri. D3c biét, dd 1am ting duoc ndng d6 chit tao huong vi mong
mudn @i véi bia, nhu isoamyl axetat, rugu isoamylic va etyl octanoat.

Bit ngo 13, viéc ting ndng do chit tao huong vi bia nay xay ra khi sur
dung ching ndm men caa loai Pichia kiuyveri ma khong c6 mit ching nim
men san xuét bia thong thudong, nhu ching ndm men cia gidng Saccharomyces
va Brettanomyces.

Quy trinh sdn xuét bia 1a da biét ddi véi ngudi ¢6 hiéu biét trong linh
vuc va ¢o thé dugc thé hién theo cach sau (xem Fig. 1); mach nha duoc diéu
ché tir hat ngii cbc nay mam kho (chu yéu 1a laa mach hodc lga mi) va duge
nghién thanh bt ngii cdc c6 thé chtra cac thanh phan phu khéng dugc @ mach
nha. B(f)t ngii cbe nay duoc i (trdn véi nude va ngdm) dé cho phép enzym trong
mach nha chuyén héa tinh bt thanh duong. Hat ngii cbc va cac thanh phén phu
duogc tach khéi dich hém dang léng trong quy trinh dwoc goi 13 quy trinh loc
dich bia. C6 thé bo qua budc tao ra mach nha va i mach nha béng cach bd sung
nude vao dich chiét mach nha. Sau khi bd sung hoa hublong va/hodc céc thanh
phan khac nhu thao moc va dudng, dich hém duoc dun sbi (hoa hublong cling
c6 thé duge bd sung sau khi dun s6i), 1am ngudi va lam toi. Sau d6, dich hém
dugc dua vao thung 1én men va dugc 1én men bang cach bd sung ndm men bia.
Budc 1én men so cip, thuong kéo dai tir 5 dén 10 ngay, tiép theo c¢6 thé 1a bude
1én men thtr cp bang cach sir dung nAm men bia. Sau khi 1én men, bia tuoci hay

"bia “xanh” dugc didu chinh cho thich hop, tuy y dugc loc va cacbonat hoa. Bia
vnéy dugc nap vao céc chai va tuy y dugc tiét tring theo phuong phap Pasteur.
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Hoa hubldng c6 thé dugc bd sung vao dich hém d& can bang vi ngot ciia
mach nha véi vi déng va mang lai cho bia huong vi va mui thom mong mudn.
Mot sb gidng hoa hubléng hién c6 bao gbm, nhung khong chi gi6i han 6,
Ahtanum, Amarillo, Apollo, Bravo, Calypso, Cascade, Centennial, Chelan,
Chinook, Citra, Cluster, Columbus, Comet, Crystal, El Dorado, Eroica, Galena,
Glacier, Greenburg, Horizon, Liberty, Millenium, Mount Hood, Mount Rainier,
Mosaic, Newport, Nugget, Palisade, San Juan, Santiam, Satus, Simcoe, Sonnet
Golding, Sterling, Summit, Super Galena, Tillicum, Tomahawk, Ultra,
Vanguard, Waﬁior, Willamette, Zeus, Admiral, Brewer’s Gold, Bramling
Cross, Bullion, Challenger, First Gold, Fuggles, Goldings, Herald, Northdown,
Northern Brewer, Phoenix, Pilgrim, P-ilot, Pioneer, Progress, Target, Whitbread
Golding Variety (WGV), Hallertau, Hersbrucker, Saaz, Tettnang, Spalt, Ella,
Feux-Coeur Francais, Galaxy, Green Bullet, Hallertau Aroma, Kohatu,
Motueka, Nelson Sauvin, Pacific Gem, Pacific Jade, Pacifica, Pride of .
Ringwood, Rakau, Riwaka, Southern Cross, Sticklebract, Summer, Super
Alpha, Super Pride, Topaz, Wai-iti, Hallertau Herkules, Hallertau Magnum,
Hallertau Taurus, Magnum, Merkur, Opal, Perle, Saphir, Select, Smaragd,
Tradition, Bor, Junga, Lublin, Marynka, Premiant, Sladek, Strisselspalt, Styrian
Atlas, Styrian Aurora, Styrian Bobek, Styrian Celeia, Styrian Golding, Sybilla,
Tardif de Bourgogne va Sorachi Ace.

- Phuong phép san xudt d6 udng khong cdn hoic dd ubng c6 do cdn thép
theo sang ché bao gdm cic budc:

a) tao ra dich hém; va

b) 1én men dich hém nay bing it nhat mot ching nim men Pichia

kluyveri dé thu duoc d6 ubng khong cdn hodc dd ubng cé d6 codn thap.

r
A

Thuét ngit “dd udng c6 do con tha trong ban mo ta nay dugc dinh
nghia 13 chat 16ng dé ung c6 ham lwong cdn 16n hon 0,5% (thé tich/thé tich)
cdn va khong vuot qua 1,2% (thé tich/thé tich) con.

Thuét ngit “d6 udng khong cdn” trong ban md ta nay dugc dinh nghia la
chit 16ng dé udng c6 ham luong cdn khong vuot qua 0,5% (thé tich/thé tich)
con. |

Thuét ngir “dich hém” trong ban md ta nay cé nghia thong thudng trong
linh vuc k§ thuét ndy va dung dé chi chat 1ong chira duong duoc chit ra tir qua
trinh 1 ciia quy trinh san xuét bia.

Néng do glucoza trong dich hém quan trong ddi véi ty 16 cdn thu duge

trong dd udng va c¢6 thé duoc didu chinh bing cach thay d6i qua trinh 1, bing
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cach bd sung enzym va bang cac phuong phéap khac da biét ddi voi ngudi co
hiéu biét trong linh vuc.

Theo mot phuong 4n duge wu tién, dich hém ¢6 ndng do glucoza nim
trong khoang tir 0,01% dén 3% (khdi lugng/thé tich), vi du, nim trong khoang
tir 0,5% dén 1,0% (khdi lwong/thé tich).

Tét hon 13, cong doan 1én men & bude b) dugc thuc hién trong cac diéu
kién vo trung (1én men c6 kiém soat) va chi bang cach bd sung cac loai thude
ching nim men Pichia kluyveri.

Ngudi co hiéu biét trohg linh vuc c6 thé xdc dinh mot cach dé dang
ndng d6 cin cdy ctia ching nAm men Pichia kluyveri thich hop dé san xuit d
ubng khong cbn hodc d6 udng c6 dd con thap theo phu’ong phép nay.

Theo mdt phuong 4n dugc vu tién, ching ndm men Pichia kluyveri duoc
céy véi néng dd it nhét 1a 1x10* CFU/ml (don vi tao thanh khuén lac/ml), nhu
it nhét 14 5x10* CFU/ml, nhu it nhét 14 1x10° CFU/ml, nhu it nhét 1a 5x10°
CFU/ml, nhu it nht 13 1x10° CFU/ml, nhu it nhét 1a 5x10° CFU/ml.

Theo mét phuong 4n dugc wu tién khac, phuwong phap nay con bao gdm
buéc al) bd sung vao dich hém it nhat mot gidng hoa hublong trude khi 16n
men dich hém nay bang it nhat mot ching ndm men Pichia kluyveri.

Theo mot phuong 4n dugc uu tién khac, qué trinh 1én men dich hém
bang it nhat mot ching nAm men Pichia kluyveri duge thyuc hién trong it nhat 7
ngdy, nhu trong it nhit 14 ngdy, nhu trong it nhit 21 ngay, nhu trong it nhit 28
ngay.

Theo mét phuong 4n duge uu tién khéc, qué trinh 1én men dich hem
béng it nhat mot ching nidm men Pichia kluyveri duoc thuc hién & nhiét do
nim trong khoang tir 18°C dén 22°C.

Theo phuong an khac nira, phuong phép ndy con bao gdm bude ¢) dun:
sdi va tiét tring chai chira d6 udng khong cdn hodc dd ubng c6 do con thip
theo phuong phép Pasteur.

Tét hon 13, it nhit mot ching ndm men Pichia kluyveri ¢6 kha ning 1én
men glucoza ma khong phai 1a maltoza hodc maltotrioza. Diéu nay c6 thé dugc
thir nghiém bang cach cho sinh trudng ching nim men trong méi trudng nudi
cdy chi c6 maltoza hoic maltotrioza.

Theo mot phuong &4n dugce uu tién, it nhét mot ching ndm men Pichia
kluyveri duge chon tir nhém bao gdm Pichia kluyveri PK-KR1 (JT1.28; ching
A), duge ndp luu ngay 24/8/2006 tai Vién do ludng qudc gia (the National
Measurement Institute), phé‘ 541-65 Clarke, South Melbourne, Victoria 3205,
Uc, boi Truong DPai hoc Auckland, Trudong Khoa hoc sinh hoc (School of
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Biological Sciences), Auckland 1142, New Zealand, véi sb truy nhép la
V06/022711, va Pichia kluyveri PK-KR2 (JT3.71), dugc ndp luu ngay
24/8/2006 tai Vién do ludng qudc gia (the National Measurement Institute),
phé 541-65 Clarke, South Melbourne, Victoria 3205, Uc, béi Trudong Pai hoc
Auckland, Truong Khoa hoc sinh hoc (School of Biological Sciences),
Auckland 1142, New Zealand, vé6i sd truy nhép 14 V06/022712.

Tbt hon, néu d6 uéng khong cdn hodc dd uéng c6 do codn thép l1a bia
khong con hoic bia c6 do con thép.

Thuét ngit “bia” dugc st dung trong ban md ta nay dung dé chi it nhét
cac loai bia dugc san xuét tir dich ngam dugc didu ché tir ngii cbc dugc G mach
nha cling nhu dich ngdm dugc diéu ché tur ngil cbe khong dugce u rﬁach nha, va
dich ngdm dugc didu ché tir hdn hop cua ngii cbe duge G mach nha va ngll cbe
khong dugc i mach nha. Thuét ngit “bia” cling dung dé chi bia duoc san xuét
bang cac thanh phan phu va bia ¢6 ham luong con cao nhét ¢6 thé.

Thust ngit “bia c6 d6 con thdp” trong ban mé ta ndy dung d& chi bia c6
ham Iugng cdn 16n hon 0,5% va khong virot qué 1,2% (thé tich/thé tich) cdn.

Thuét ngit “bia khong c¢dn” trong ban mo ta nay ding dé chi bia c6 ham
luong cdn khong virgt qua 0,5% ABV.

Theo mot khia canh khac nita, sing ché dé xuit db ubng khong cdn hoic
d6 udng ¢6 d6 cdn thip co thé thu duoc bang phuong phép theo sang ché.

Theo mot phuong 4n duge wu tién, d ubng khong cdn hoic db ubng co
d06 con thap 1a bia khong con hoic bia ¢6 do cdn thip.

Theo khia canh khéc nita, sang ché dé xuét dd udng khong cbn hoic dd
ubng c6 dd con thap, trong d6 d6 ubng c6 ndng do isoamyl axetat it nhit 1a
0,5ppm (phﬁn triéu; mg/L), nhu it nhét 1a 0,6ppm, nhu it nhét 1a 0,7ppm, nhur it
nhét 13 0,8ppm, nhu it nhét 13 0,9ppm, nhu it nhét 12 1,0ppm, nhu it nhit la
1,2ppm, nhu it nhit 1a 1,4ppm, nhu it nhét 13 1,6ppm, nhu it nhét 1a 1,8ppm,
nhu it nhét 14 2,0ppm, nhu it nhét 14 2,5ppm, nhu it nhét 13 3,0ppm, nhu it nhat
1a 3,5ppm, nhu it nhét 14 4,0ppm, nhur it nhit 13 4,5ppm, nhu it nhit 12 5,0ppm.

Tét hon 13, d6 ubng khong cdn hodc dd ubng c6 d6 cdn thip c6 ndng do
etyl octanoat it nhét 13 10 ppb (phén t; pg/L), nhu it nh4t 1a 11 ppb, nhu it nhét
14 12 ppb, nhu it nhit 1a 13 ppb, nhu it nhit 14 14 ppb, nhu it nhét 1a 15 ppb,
nhu it nhat 13 20 ppb, nhu it nhat 14 25 ppb, nhu it nhét 1a 30 ppb, nhu it nhit 1a
40 ppb, nhu it nhat 14 50 ppb, nhur it nhit 12 60 ppb, nhu it nhét 1a 70 ppb, nhu
it nhét 12 80 ppb, nhur it nhat 13 90 ppb, nhu it nhit 13 100 ppb.

Theo mdt phuong 4n duge wu tién, dd ubng cé do cdn 16n hon 0,5% (thé
tich/thé tich) cdn va khong vugt qua 1,2% (thé tich/thé tich) con.
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Theo mét phuong an dugc uu tién khac, dd uéng c6 do con khong vuot
qua 0,5% (thé tich/thé tich) con.

Tbt hon 13, dd uéng khong con hodc dd uéng c6 do codn thép la bia
khong cdn hoic bia ¢6 do con thép.

Sang ché con md ta viée sir dung ching ndm men Pichia kluyveri & san
xudt d0 ubng khong cdn hodc db ubng c6 do cdn thép.

Theo mdt phuong 4n duge wu tién, dd ubng khong con hodc dd udng c6

do con thap 1a bia khdng con hodc bia c6 dd con thap.

Vi du thwe hién sang ché
Vidul
Nguyén liéu va phuong phép

Thiét lgp qud trinh 1én men

Ca bia khong con va bia c6 do cdn thip dugc san xuit b_éng 2 ching
Pichia kluyveri khac nhau (ching A va ching B). Téng 2 thir nghiém da duoc
thue hién: |

1) So sanh bia khong cdn dugc sin xuat bing cach 1én men bing Pichia

kluyveri chung A va chung B.

2) Bia c6 do con thip dugc san xudt bing cach 1én men bing Pichia

kluyveri, ching A.

Phuong phap san xuét bia ban diu 13 gibng nhau dbi v6i ca hai thi
nghiém, chi khac 13 bd sung hoa hubléng. Bia khéng cdn dugc san xuit trén
quy md 1500 lit. Bia c6 do con thap duoc san xuat bang cich 1én men bing
Pichia kluyveri, ching A va ching B, trén quy m6 1000 lit. Co sé cho toan bd
bia 1a hdn hop cla 4 loai mach nha khac nhau: mach nha pilsner 20%, mach
nha lta mi 38%, mach nha Munich 38% va mach nha Cara 50 4%. Néng do
duong ban dau dugc do bang may do do cdn ciia bia Anton Paar 14 8,3°Plato.

T4t ca cac ching ndm men duoc céy o0 mat do 5x10% CFU/ml.

Dbi v6i bia khong cdn, so sanh gifta ching A va ching B cia Pichia
kluyveri, chi c¢6 dich chiét hoa hubléng dugce sir dung dé tao vi déng. Qua trinh
1én men dugc thuc hién & 20°C trong khoang ba tuan.

Ddi véi bia c6 d6 con thép, dich chiét hoa hublong dugc st dung dé tao
vi ding va vao thoi diém cudi cia cong doan ndu dich hém, hoa hublong
Tettnang va Amarillo dugc sir dung la hoa hublong c6 kha nang tao d6 thom.
Quaé trinh 1én men dugc thuc hién & 21°C. Qua trinh 1én men nay dugc thuc

hién trong ba tuan, va vao thoi diém gifta cta qua trinh 1én men, hoa hubléng
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Tettnang va Amarillo dugc bd sung 14 trang hoa hubléng d& o hoa hublong kha.
Nhiét d6 1én men dugc giam xubng 4°C trong qué trinh & hoa hublong kho.

Sau khi 1én men, toan bd bia dugc 1am lanh dén 4°C trong vai ngay,
duoc loc va tiét trung theo phuong phap Pasteur. Sau dd, cac bia nay dugc nap
vao céc chai.

Nbng d6 glucoza ban dau 1a >1% trong thtr nghiém thir nhét, nhung dao
dong trong khoang 0,5% trong hai thir nghiém cudi va ndng d6 glucoza giam
rét cham trong qu4 trinh 1én men. Vao cudi qua trinh 1én men, hdu hét toan bd
glucoza dugc nAm men tiéu thu va chuyén hoa thanh etanol. :

Téng quan vé quy trinh san xuét bia dwogc thé hién trong Fig. 1, trong do6
quy trinh ndy dugc so sanh v6i quy trinh san xuét bia thong thuong. Budc quan
trong trong quy trinh san xuét bia ‘méi’ 1a:

1) Piéu chinh c4c didu kién u dé t6i wu héa ndng d6 glucoza trong dich
hém

2) Dam bao ring hoa hubléng duoc bd sung 13 vo tring, bang cach st dung
hoa hubléng dang vién tron hoic dich chiét hoa hubléng, G hoa hubléng
khong kho, vi didu nay c6 thé gay nhiém bin bia thanh phdm

3)  Thoi gian 1én men dai hon dé t6i wu héa dic ta huong vi cia bia

4) Tiét trung chai theo phuong phép Pasteur dé tranh nguy co nhiém bin
do muic maltoza cao trong bia thanh pham.

Do chiing Pichia kluyveri 1a ching 1én men rat cham, viée gilt duge dich
hém va bia vo tring 1a diéu rit quan trong. Viéc bd sung bit ky cta hoa
hublong can dugc thuc hién theo cach vo trung, nghia 1a it nhét 30 phut trude
khi két thuc dun séi dich hém. Viéc @ hoa hubléng khd (b6 sung hoa hubléng
~ sau khi dun s6i) khong nén 4p dung trong san xuét bia khong cdn hodc bia c6
d6 con thap vi n6 ¢6 nguy co giy nhiém bin bia. Do rat nhidu dudng con lai
trong bia thanh phim, can tién hanh bio quan k§ dé tranh héng bia.

Thir nghiém san xudt bia quy mé phong thi nghiém

Thr nghiém lén.men quy md phong thi nghiém dugc thuc hién trong
500mL dich hém. Dich hém nay dugc diéu ché tir dich chiét mach nha laa mi
(Brewferm). Dich chiét mach nha duoc tron voi nude dé dat dén lugng duong
ban dau 14 10°P (Plato) dwoc do bang méay do do cdn cua bia Anton Paar. Hoa
hublong dang vién tron Amarillo dugc bd sung vao dich hém qua thiét bi loc ca
phé kin va dich nay dugc dun sdi trong 30 phut dé chiét huong vi hoa hublong
va bd sung vi ding vao bia. Hoa hublong dang vién tron dugc bd sung vao dé
dat 23 EBU (Pon vi vi dang chau Au). Sau khi dun s6i, thiét bi loc ca phé dugc

liy ra khéi dich hém va dich hém nay dugc chuyén vao céc chai dung tich 1L,
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duoc day kin béng khéa nude. Qua trinh 1én men dugc thuc hién ¢ 20°C. Sau 5
ngay 1én men, mau dugc ldy dé do diaxetyl.
Phan tich hiwong vi

Phuong phép sic ky khi ldy mau pha hoi két hop véi do ion héa ngon
lira (HSGC-FID) dugc str dung dé do axetat este, etyl este va cdn bac cao hon
trong cac miu. Cac mau nay dugc phén tich bang hé GC Perkin Elmer ¢6 dinh
c& bang bo 14y mau 14y miu pha hoi. GC nay dugc trang bi cot HP-FFAP (25m
x 0,20mm x 0,33pum, Agilent Technologies, Dc). Buéng tiém mau chia dong-
khong chia dong dugc sir dung va gitt & 180°C. Cac mau nay duoc 1am néng
trong 30 phut & 70°C trong bd ldy mau tu dong 1y mau pha hoi trude khi tiém
(nhiét d cta kim tiém: 110°C). Khi mang 1a heli. Chuong trinh SOF hoat ddng
nhu sau: sau khi khéi dong & 60°C, nhiét do ti sdy dugc ting 1én sau 2 phut tir
60°C dén 230°C & 45°C/phit va cudi ciing duge gitt & 230°C trong 5 phit.
Trong qué trinh chay chuong trinh GC, t¢c d6 chay khong dbi (IOmL/phﬁt) cua
khi mang (He) dugc duy tri. Nhiét d6 FID duoc gitt khong ddi ¢ 220°C. Két
qua duge phan tich bang phan mém Turbochrom.

GC-MS 1ay mu pha hoi dugc sir dung @ phan tich diaxetyl. V& nguyén
ly, phuong phap nay giéng nhu phuong phap duge sir dung dé do cc chit tao
huong vi, nhung viéc chia dong qua muc giy chuyén van thém heli, ddn dén
tbc do chay ting va do d6 lam cho ndng dd cta hop chét trén cot cao hon.
Diém khac nhau nira d6 12 lo nho bi nén tac dong trong 0,03 phit dudi dang bé
16n khi mang va chuong trinh GC khéi dong & nhiét d6 1a 90°C.

Phadn tich etanol va ty trong

Viéc phén tich etanol va ty trong dugc thuc hién bang hé phan tich do

cdn bia ctia Anton-Paar.

r
A

Két qua

Bang 2: Nong do (tinh theo ppm; mg/L) etyl butyrat, isoamyl axetat,
ruou isoamylic, etyl hexanoat va etyl octanoat ctia 6 loai bia trén thi truong va
bia duoc san xuit bang Pichia kluyveri ching A va Pichia kluyveri chung B.
.0
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khéng con
Pichia A - 0,27 2,50 1,80 0,02 0,13

d6 con thap

Bia khong con dwoc san xudt bang cdch sir dung Pichia kluyveri trong qud
trinh lén men

Pé san xuit bia khong cdn, quy trinh san xut bia bang ching ndm men
Pichia kluyveri dugc thyc hién (xem nguyén liéu va phuong phap). Ching
Pichia kluyveri dugc st dung dé san xudt bia c6 ty 1& cdn thip hon 0,5%. Theo
thuat ngir chau Au, bia ndy duoc xem 1a bia khong cdn. Thi nghiém san xuét
bia nay dugc thue hién trén quy mé 1000 lit bing Pichia kluyveri ching A va
chiing B va nhiét d6 1én men thap hon mot chiit 13 20°C (xem Fig. 1 v& chi tiét
quy trinh san xuét bia). Toan b glucoza dugc tiéu thu vao cubi qué trinh 1én
men va bia dugc san xuét béng ching A c6 ty 1€ cdn 12 0,1%. Bia dugce san
xut bang ching B ¢6 ty 18 cdn 14 0,2%. Thoi gian 1én men 1 ba tudn.

Hai bia cudi dugc st dung dé phan tich huong vi. D& danh gia vé dic ta
huong vi ctia bia khong con trén thi truong, 4 loai bia khéng con trén thi truong
cling dugc phén tich huong vi. 3 loai bia trén thi truong 1a 3 Horses, Hollandia
va Bavaria. Céc thanh phén trong bia I nhu sau:

- Bia 3 Horses khong con truyén théng: nuéce, lta mach, mach nha, ngé va
hoa hublong.

- Bia mach nha khong con Hollandia: nuée, lta mach, mach nha, maltoza
va dich chiét hoa hubléng.

- Bia khong cdn Bavaria: nudce khoang tinh khiét, mach nha lta mach,
maltoza va hoa hubldng.

Péi v6i mau ddi chirng, ddc ta huong vi cua bia Pilsner Carlsberg (4,6%
(thé tich/thé tich) cbn) duoc sir dung. Pé so sanh bia thtr nghiém dugc san xuét
b;’mg Pichia kluyveri v6i céc loai bia Pilsner trén thi truong khéac, dac ta huong
vi ctia 2 bia Pilsner khac dugc do: bia Stella premium lager (5,2% (thé tich/thé
tich) con) va bia Heineken lager (5,0% (thé tich/thé tich) con).

Tir danh muc trén ddy c6 thé thdy rang cic thanh phan chinh cia bia
khéng cbn 14 nude, mach nha (d6i khi thanh phan phu 14 laa mach khong dugc
i mach nha) va hoa hublong. Céc thanh phan chinh gidng véi cac thanh phin
trong tht nghiém v&i Pichia kluyveri.

-13-



37373

Két qua vé phén tich huong vi duoc thé hién trong Fig. 2. Nong d6 cta 5
chit tao huong vi 1a isoamyl axetat, rugu isoamylic, etyl butyrat, etyl hexanoat
va etyl octanoat dugc chi ra, mdi loai dugce chia do sao cho néng d6 chét tao
huong vi tuong tmg d6i véi bia Pilsner Carlsberg 13 1.

Fig. 2 cho thdy rd rang toan bo bia khong cdn trén thi truong c6 ndng do
chat tao huong vi ciia bia thong thuong rt thip so v6i bia Pilsner Carlsberg va
s0 v6i ba loai bia Pilsner khac. Tuy nhién, bia duoc san xuat bing cach 1én men
chung Pichia kluyveri cé néng d6 chét tao huong vi bia dédc biét tuong tu vai
bia Pilsner tham chiéu, cu thé 1a ruou isoamylic, etyl hexanoat va etyl octanoat.
Etyl butyrat c¢6 mit véi lugng thap hon (ndng do bang mot nia) va isoamyl
axetat ¢6 véi lwong cao hon (ndng d6 gip ddi hodc hon). So véi cac loai bia
Pilsner khéc, ¢6 vé nhu ndng d6 isoamyl axetat trong bia Pichia kluyveri cling
nhu ndng ¢ etyl octanoat van cao hon. Tuy nhién, nbng do etyl butyrat va etyl
hexanoat trong bia Pilsner cao hon so véi trong bia Pichia kluyveri. Cac hop
chit ny c6 trong bia v6i ndng do rat thdp va it quan trong hon so véi ndng do
isoamyl axetat. Nong d6 ruou isoamylic khong khac nhiéu gitta bia Pichia
Kluyveri va bia Pilsner, nhung hiu nhu khéng c6 trong bia khong cdn. Khi so
sanh toan bd dic ta huong vi clia bia Pichia kluyveri véi bia khong cdn va bia
Pilsner, ¢6.vé nhu dic ta huong vi clia bia Pichia kluyveri 13 gan giéng véi bia
c6 tir 4,6 dén 5,2% (thé tich/thé tich) cdn so véi dac ta huong vi ciia bia bét ky
trong sb cac bia khong con trén thi truong dugce do.

Do cac chét tao huong vi nay c6 huong vi trai cdy tuong tu, ching tac
dong theo kiéu hiép ddng. Nhém tham gia ném vi bia Pichia kluyveri bao gdbm
nhitng nha san xudt bia va nhitng ngudi tidu thu bia da cho thiy huong vi nay
rét gidng bia va bia nay ngon hon so véi bia khong cdn trén thi trudng.

Bia c6 dp con thap duoc san xudt bang cdch 1én men bang ching Pichia
kluyveri

Bia ndy dugc san xuat tir 1500 lit dich hém va nhiét do 1én men 13 21°C
(xem Fig. 1 vé chi tiét quy trinh sén xuét bia). Thir nghiém nay dugc thuc hién
v6i Pichia kluyveri chung A. Toan bd glucoza dugc tidu thy vao cudi qua trinh
1én men va mirc etanol cudi 1a 0,7%. Thoi gian 1én men 13 ba tuln.

Tir Fig. 3 c6 thé thiy ring ca bia khong cdn va bia c6 d6 cdn thip dugc
san xuit bang cach 1én men bang Pichia kluyveri ching A c6 dic ta huong vi
tuong tu, nghia 1a c4 bia khong cbn va bia c6 do con thip déu c6 dic ta huong
vi rit gan v6i dic td huong vi cta bia Pilsner binh thuong. Ngoai ra, cac este
chinh, isoamyl axetat, etyl butyrat, etyl hexanoat, etyl octanoat va ruou

isamylic x4c dinh dac ta huong vi.
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Do diaxetyl duoc san xudt bang cdch lén men bang chung Pichia kluyveri

Dé dam bao Pichia kluyveri khong tao ra huong vi la dang ké bat ky
trong bia, vi€c tao ra huong vi la quan trong nhét trong bia, diaxetyl, duoc do
trong thir nghiém san xuét bia quy mé phong thi nghiém bing cach 1én men chi
bang Pichia kluyveri ching A, so v6i bia duoc san xudt bang cach 1én men
bing chiing Saccharomyces cerevisiae (Fig. 4).

‘T Fig. 4 thdy 13 ring Pichia kluyveri tao ra diaxetyl it hon so vdi ching
1én men bia Saccharomyces cerevisiae. Pidu nay 1a quan trong vi diaxetyl
thuong lién quan dén huong vi la trong bia. Pac biét, trong bia khong cbn va
bia c6 d6 con thap 13 nhimng bia khong c6 cdn, ngudng gi6i han vi cla diaxetyl
c6 18 thdp hon nhiéu so véi cac loai bia manh binh thuong.

Két lusn _

Két qua vé dac ta huong vi cua bia khong cbn va bia c6 do con thip
dugc san xuat bing cich 1én men bang Pichia kluyveri cho thdy rang ching
nidm men nay 13 1y tuéng ding dé san xuit bia khong con hodc bia ¢6 do cdn
th'?ip. Dic biét, viéc tao ra lugng este 16n, tir nf‘mg do glucoza rat thép, la dic
tinh Dic biét thdy duoc & ching Pichia kluyveri. Cing v6i isoamyl axetat, cac
este khac c¢6 ndng d6 cao ciing gitip san xuat duoc bia khong cdn hoic bia c6

d6 con thép c¢6 dic ta huong vi gidng bia.

Vidu2 .

Saccharomycodes ludwigii 43 duge d& cip trong Branyik et al. (2012) 1a
gidng thanh cong nhét, ngoai Saccharomyces, duge st dung dé san xuit bia
khong cdn trén quy mod cong nghiép.

Dé so sanh cac dic tinh cta Pichia kluyveri véi cac dic tinh cua
Saccharomycodes ludwigii trong san xuat bia c6 do cdn thp, thir nghiém tht
hai dugc thiét 1ap:

Nguyén liéu va phuong phép

Nubi cdy ndm men

Mbi trudong nudi cdy loai hai ndm men (Pichia kluyveri chung 4 va
chiing nAm men Saccharomycodes Iudwigii) dugc diéu ché trong YPD (glucoza
2%, pepton 1% va dich chiét nim men 0,5%), v6i pH duoc diéu chinh 1a 5,5.
Mai trudmg YPD dugc hdp & 121°C trong 20 phiit.

Mdi truong nudi cdy ndm men ndy duoc dan trai trén cic dia YGC
(Sigma-Aldrich) va mot khudn lac duoc cdy vao SmL moi truong YPD. Céac
mdi trudng nudi cdy nay dugc dé phat trién qua dém trong ti 4m lic & 30°C va

cdy vao 500mL YPD. Sau 2 ngay, mau dugc liy dé dém té bao c6 thé cdy vao
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mai trrdong nudi ciy ndm men vé6i sé lugng té bao ban dau gidng nhu trong mdi
treong dich hem.
Thik nghiém sdn xudt bia quy mé phong thi nghiém

Thir nghiém 1én men quy mo phong thi nghiém dugc thuc hién trong
500mL dich hém. Dich hém nay duogc diéu ché tir dich chiét mach nha Pilsner
(Brewferm). Dich chiét mach nha duoc tron v6i nuée dé dat dén luong dudng
ban dau 1a 7°P (Plato) dugc do bang may do do cbn cta bia Anton Paar. Téng
cong 10 lit dich hém duogc diéu ché bang cach nay.

Trong thiét 14p thir nghiém thtr nhat, dich hém duoc dun sbi trong 60
phat ma khong duge bd sung hoa hubléng. Trong thiét 1ap thir nghiém thi hai,
4,Sg Amarillo, 4,5g Cascade va 2g hoa hublong dang vién tron Tettnanger
duge bd sung vao dich hém va dun sdi trong 60 phut dé tao ra vi déng. 10 phut
trude khi két thac cong doan dun so6i, 1,5g Cascade, 1,5g Amarillo va 1g hoa
hubléng dang vién tron Tettnanger dugc bd sung 13 hoa hublong ¢6 kha ning
tao do thom.

Sau khi dun séi, dich hém dugc chuyén vao cac chai dung tich 2L
(1600mL dich hém cho mdi chai), duge ddy kin bang khoa nude.

Moi trudng nudi cdy ndm men dugc cdy ¢ mat do 1x10° CFU/ml va qua
trinh 1én men dugc thuc hién & 20°C. Sau 5 ngay 1én men, miu duoc léy dé
phén tich huong vi.

Phdn tich etanol

Etanol dugc do bang kit phan tich sinh hoc enzym etanol ciia Boehringer
Mannheim.

Phan tich huvong vi

‘Viéc phén tich huong vi dugce thuc hién tai Laboratorio de Analisis del
Aroma y Enologia (Zaragoza, Spain). C4c hop chat thom phu dugc biéu thi
theo ug/L (ppb) va dugc do bing cach chiét pha rin va sic ky khi bang phép
phat hién ph khdi, trong khi cac hop chit thom chinh dugc biéu thi theo mg/L
(ppm) va dugc do bang sic ky khi-do ion héa ngon Itra sau khi chiét cac hop
chit trong diclometan.

r
A

Két qua

Quad trinh Ién men quy mo6 phong thi nghiém dugc thuc hién trong hai
loai dich hém Pilsner: dich hém Pilsner khong duogc bd sung hoa hublong va
dich hém Pilsner dugc bd sung chét tao vi déng va hoa hublong c6 kha ning
tao do thom (Cascade, Amarillo va Tettnanger) (xem nguyén li¢u va phuong
phap). Hai ching ndm men khac nhau duoc thtr nghiém: Saccharomycodes

ludwigii va Pichia kluyveri. Moi truong nudi cdy nam men dugc cay voi s

-16-



37373

luong té bao 1a 1E6 CFU/ml sau khi nudi ciy chiing trong moi truong YPD.
Tdong cong 4 qua trinh 1én men khac nhau dugc thuc hién:

1) Saccharomycodes ludwigii trong dich hem khong c6 hoa hublong
(S. ludwigii khong c6 hoa hublong)

2) Saccharomycodes Iludwigii trong dich hém c6 hoa hubléng (S.
ludwigii ¢6 hoa hublong)

3) Pichia kluyveri trong dich hém khoéng c6 hoa hubléng (P.
kluyveri khong c6 hoa hublong)

4) Pichia kluyveri trong dich hém c6 hoa hublong (P. kluyveri c6
hoa hubldng)

Tht c4 cac qué trinh 1én men dugc thuce hién trong 5 ngay & 20°C.

Trong qué trinh 1én men, sb luong té bao dugc do mdi ngay dé theo doi

su phét trién ctia nim men (Fig. 5).

A Tir Fig. 5 thy 16 ring cé hai ching nim men déu vin sbng trong dich
hém c6 1an dich hém khong c¢6 hoa hublong. Pichia kluyveri phét trién rd rét, so
v6i Saccharomycodes ludwigii, véi sd lugng té bao 6n dinh trong toan bd qué
trinh 1én men.

Sau 5 ngay, ndng do etanol duogc do trong tt ca cac san phdm 1én men
~(Bang 3).

Bang 3: Nong d6 etanol trong tit ca 4 san phim 1én men

San pham 1én men % etanol /thé tich/thé tich)
S. ludwigii khong cé hoa hublong 0,3
S. ludwigii ¢6 hoa hublong 0,3
P. kluyveri khong c6 hoa hublong 0,1
P. kluyveri c6 hoa hublong 0,1

Bang 3 cho thy rang ca Saccharomycodes ludwigii va Pichia kluyveri
déu tao ra luong etanol rat thip. Pichia kluyveri c6 vé tét hon trong viéc san
xudt bia khéng c¢dn, vi ching nay sinh truéng dén sé luong té bao 16n hon
nhung lai tao ra it con hon so v6i Saccharomycodes ludwigii.

Céc san phdm 1én men & ngdy tht 5 ciing duoc phan tich vé dic ta
huong vi (cac Fig. 6, 7, 8 va 9). Cac chat tao huong vi quan trong nhit cho bia
1a este va cdn bac cao hon.

Céc Fig. 6 va 7 cho thiy ndng d9 este trong tit ca cac san phim 1én men
thanh phim ciing nhu trong dich hém co ban ¢6 va khong ¢ hoa hublong. Tét

ca ndng do este 1a cao nhat trong cac sdn pham 1én men bang Pichia kluyveri,
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c4 trong san pham c6 va khéng c6 hoa hubléng. Trong truong hop clia isoamyl,
phenyletyl, isobutyl va butyl axetat, Pichia kluyveri tao ra lugng este cao hon
khi khong bd sung hoa hublong, so véi etyl decanoat. Pic biét 1 mic isoamyl
axetat va phenyletyl axetat rit cao. Isoamyl axetat tao ra huong chudi, trong khi
phenyletyl axetat tao ra nhidu mui huong clia hoa, mat ong. Cé hai loai hop
chét este ndy déu 1a cac hop chét can thiét trong bia. Luu ¥ rang két qua duoc
thé hién trong ban mé ta nay 1a ndng do cia este sau 5 ngay lén men, va cac
ndng d nay s& giam theo thoi gian trong bia thanh phim. Pidu quan trong 1a
ndng do este phai cao khi bét dau 1én men dé san xuét bia c6 huong vi trai ciy
trong khoang thoi gian dai hon, vi cac hop chit este nay bi thity phan theo thoi
gian trong bia thanh pham. |
Ndng do diu ruou tap, duge mé ta trong Fig. 8, kha gidng nhau gifta cac

san pham 1én men bang Saccharomycodes ludwigii va Pichia kluyveri. Chi c6
ndng d@ ruou isoamylic cao hon trong cic sin phdm 1én men bang
Saccharomycodes ludwigii, ¢6 1& vi hop chat nay khong dugc chuyén thanh
isoamyl acetate, nhu trong truong hop céc san phdm 1én men tir Pichia
kluyveri.
| Fig. 9 thé hién ba loai axit 1a c4c chét tao huong vi bét loi trong bia. Dic

biét, axit decanoic tao ra vi 6i, mui pho mét cho bia va do dé nd la axit khong
mong mudn. R& rang 13 Saccharomycodes Iudwigii tao ra hrong 16n cac axit
nay, didu nay 1am cho chiing khong thich hop dé ding trong san xuat bia.

Két luan

Thir nghiém san xuét bia quy mé phong thi nghiém bang hai ching nim
men khong phéi 13 Saccharomyces khac nhau cho thiy ro rang 1a dé san xuit
bia khéng cdn thi Pichia kluyveri 1a phu hgp hon so v&i Saccharomycodes
ludwigii. Pichia kluyveri tao ra it cdn hon, nhidu hgp chét este mong muén hon

va it axit khong mong mudn hon so véi Saccharomycodes ludwigii.

Luu gilt

Ching Pichia kluyveri PK-KR1 (JT1.28 hodc ching A) va PK-KR2
(JT3.71) dugc ndp lwu giir vao ngay 24/8/2006 tai Vién do ludng qubc gia (the
National Measurement Institute), 51-65 Clarke Street, South Melbourne,
Victoria 3205, Uc, béi Trlxb*ng Pai hoc Auckland, Truong Khoa hoc sinh hoc
(School of Biological Sciences), Auckland 1142, New Zealand, va véi sb truy
nhép 1a V06/022711 va V06/022712 nhu dugc mé ta trong WO 2009/110807.
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YEU CAU BAO HQ

1. Bia khéng cbn hoic c6 d6 con thap c6 ham luong cdn khong vuot qua
1,2% (thé tich/thé tich) c6 ham lugng isoamyl axetat 13 it nhit 0,5 ppm (mg/L)

bao gém Pichia kluyveri 1 ching ndm men duy nhét duoc bd sung.

2. Bia khong cdn hodc ¢6 d6 codn thép theo diém 1, trong d6 bia nay cé

ham lhrong cdn khong vugt qua 0,5%. -

3. Bia khong c¢dn hodc ¢6 do cdn thp theo diém 1 hodc 2; trong d6 ching
Pichia kluyveri dugc chon tir nhom béo gdm Pichia kluyveri PK-KR1 (JT1.28
hogc chiing A) dugc ndp Iuu ngay 24/8/2006 tai Vién Po ludng quéc gia (at the
National Measurement Institute), 541-65 phé Clarke, South Melbourne,
Victoria 3205, Uc, ciia Pai hoc Auckland, Trﬁb‘ng Khoa hoc sinh hoc (School
of Biological Sciences), Auckland 1142, New Zealand, véi sb truy nhép la
V06/022711, and the Pichia kluyveri PK-KR2 (JT3.71) dugc ndp luu ngay
24/8/2006 teji Vién Do ludng qubc gia (at the National Measurement Institute),
541-65 phé Clarke, South Melbourne, Victoria 3205, Uc, ciia Pai hoc
Auckland, Truong Khoa hoc sinh hoc (School of Biological Sciences),
Auckland 1142, New Zealand, v&i sb truy nhdp 1a V06/022712.

4. Bia khong con hodc c¢6 d6 con thap theo diém bat ki trong sb cac diém

tir 1 dén 3, trong d6 bia nay chira it nhit mot hoa hublong.

5. Bia khong con hodc c6 d6 con thip theo diém 4, trong d6 hoa hublong
nay thudc giéng Ahtanum, Amarillo, Apollo, Bravo, Calypso, Cascade,
Centennial, Chelan, Chinook, Citra, Cluster, Columbus, Comet, Crystal, El
Dorado, Eroica, Galena, Glacier, Greenburg, Horizon, Liberty, Millenium,
Mount Hood, Mount Rainier, Mosaic, Newport, Nugget, Palisade, San Juan,
Santiam, Satus, Simcoe, Sonnet Golding, Sterling, Summit, Super Galena,
Tillicum, Tomahawk, Ultra, Vanguard, Warfior, Willamette, Zeus, Admiral,
Brewer’s Gold, Bramling Cross, Bullion, Challenger, First Gold, Fuggles,
Goldings, Herald, Northdown, Northern Brewer, Phoenix, Pilgrim, Pilot,
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Pioneer, Progress, Target, Whitbread Golding Variety (WGV), Hallertau,
Hersbrucker, Saaz, Tettnang, Spalt, Ella, Feux-Coeur Francais, Galaxy, Green
Bullet, Hallertau Aroma, Kohatu, Motueka, Nelson Sauvin, Pacific Gem,
Pacific Jade, Pacifica, Pride of Ringwood, Rakau, Riwaka, Southern Cross,
Sticklebract, Summer, Super Alpha, Super Pride, Topaz, Wai-iti, Hallertau
Herkules, Hallertau Magnum, Hallertau Taurus, Maghum, Merkur, Opal, Perle,
Saphir, Select, Smaragd, Tradition, Bor, Junga, Lublin, Marynka, Premiant,
Sladek, Strisselspalt, Styrian Atlas, Styrian Aurora, Styrian Bobek, Styrian
Celeia, Styrian Golding, Sybilla, Tardif de Bourgogne hodc Sorachi Ace.
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