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PHAN LAP, TUYEN CHON CHUNG VI SINH VAT CO KHA NANG
PHAN GIAI PHOSPHATE KHO TAN TU PAT RUNG XUAN LIEN

Nguyén Van Giang', Nguyén Ditic Thai'

TOM TAT
Bai bao trinh bay két qua tuyén chon cic chung vi sinh vét c6 kha nang phan gidi phosphate tii dit Vudn Qudc
gia Xuén Lién. TU cdc mau d4t thu tai Vudn Qudc gia Xuin Lién, dya trén hoat tinh phan giai phosphate canxi, 25
chiing vi sinh vat da dugc phan lap, trong d6 chiing XL3.1 va RL4 biéu hi¢n hoat tinh phan giai Ca,(PO,), manh nhit,
tuong ting 1a 470,47ug/ml va 459,58 pg/ml. Hai chiing nay ciing c6 kha ning phan gidi ca AIPO,, FePO,, ¢6 dinh N,
va téng hgp IAA. Khi dugc nudi & nhiét do tit 25 - 30°C, pH 7 trong moi trudng c6 ngudn carbon, nito thich hgp
nhét nhu: glucose, lactose, maltose, pepton, yeast extract va KNO,, hai chung XL3.1 va RL4 déu phat trién t6t va biéu

hién hoat tinh phan gidi phosphate cao nhit.

T khoa: Vi sinh vat phéan giai phosphate, c6 dinh N, t6ng hgp IAA

DAT VAN DE

Photpho (P) la nguyén t6 quan trong thi 2 trong
3 nguyén t6 dinh dudng da lugng chinh cta cay
trong (N, P, K). Photpho ¢6 téc dung thic ddy phat
trién va tang kha nang chdng chiu cta cay trong.
Thiéu photpho, sy hinh thanh t€ bao méi bi chim
lai, cay coi coc it phan canh, dé nhanh, 14 c6 mau
xanh luc bdn, khong sang, ning sudt ciy trong bi
giam sut nghiém trong, ngay ca khi dugc cung cdp
du nito (Havlin et al., 1999). Tinh kha dung sinh hoc
cta photpho trong dat bi giGi han vi phosphate trong
dat ton tai chtl yéu 6 dang khong hoa tan (Lowell
Busman et al., 2009). Chi c¢6 0,1% trong tong s6 P la
kha dung, khong du dap tng cho nhu ciu cua cay
tréng. D€ dap ting d4y du nhu cdu dinh dudng cho
cay trong, photpho thudng dugc bon vao dat dudi
dang phan bon héa hoc. Qua trinh téng hop va su
dung phan bén héa hoc photpho doi hoi chi phi I6n
va c6 tac dong lau dai dén moi trudng gay ra hién
tugng phu dudng, lam ting lugng khi thai carbon
(Sharma et al., 2013) dong thoi lam chét céc vi sinh
vét ¢4 1gi von ton tai tu nhién trong dit, pha huy cdu
truc dia ly tu nhién cta d4t dan dén dit dai bi chai
cling, bac mau, lam giam nang suit cdy trong va giy
anh hudng dén san xudt néng nghiép lau dai.

Khai thac va st dung vi sinh vat phan giai
phosphate (Phosphate Solubilizing Microorganisms/
PSMs) dugc xem nhulabién phap than thién véi moi
truong va cung cip photpho t6t nhat cho cay trong.
Cac PSMs khong nhiing lam tang lugng phosphate
dé tiéu trong dat ma con lam ting lugng nito sinh
hoc hodc ting cudng sy san c6 cua cic nguyén té
vi lugng khéac nhu sat, kém, silic, dong... déng thaoi
cac vi sinh vat nay khi bon vao dat c6 kha ning san
sinh cdc yéu t6 thuc ddy su sinh trudng thuc vit

(Kucey, 1983; Sharma et al., 2013). Mot s6 tac gia nhu
Nguyén Vin Giang va cong su (2015), Tran Thi Hué
va cong su (2015) da phéan lap dugc mot s6 chling vi
khudn c6 kha niang phén gidi phosphate kho tan tu
dat trong laa, trong ché. Cac nghién ctu vé vi sinh
vat phén giai phosphate kho tan tti d4t riing con han
ché. Vudn Qudéc gia Xuan Lién thudc Khu béo ton
thién nhién Xuan Lién, nim & vung ring thugng
nguodn song Chu thudc huyén Thudng Xuin, nam &
phia Tay tinh Thanh Héa, la noi bdo tén nhiéu loai
dong vat, thuc vat quy. Dat & day &m, dugc phu 16p
tham muc tti 14, canh ciy. Nghién cttu nay dugc thuc
hién nhdm phéan 1ap va tuyén chon ching vi sinh
vat c6 khéa ning phan giai phosphate kho tan tu dat
riing Xuan Lién, lam phong pht thém nguon vét liéu
trong san xudt ché phdm phén boén sinh hoc

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

Mau dét dugc ldy ti Vuon Qudc gia Xuan Lién
(Thanh Héa), cac chung vi sinh vat c¢6 kha ning
phan giai phosphate kho tan.

Céc moi trudng dugc st dung: 1/ Moi truong
NBRIP (g/1): glucose 10; Ca,(PO,), 5; MgCl,.6H,0
5; MgSO,.7H,0 0,25; KC1 0,2; (NH,) SO, 0,1, pH 7.0;
2/ Moi truong Buckss (g/1): MgSO, 0.2; K, HPO, 0.8;
KH,PO, 0.2; CaSO, 0.13, FeCl, 0.00145, Na MoO,
0.000253; Sucrose 20; 3/ Moi trudng O-CAS:
Chrome azurol S (CAS) 60,5 mg, hexadecyltrimetyl
amoni bromua (HDTMA) 72,9 mg, Piperazin-1,4-
bis (axit 2-ethanesulfonic) (PIPETS) 30,24 g, va
ImM FeCl3.6H20 trong 10 mM HCI 10 ml. Agar
(0,9% w/v); 4/ Moi truong LB (g/1): pepton 10, NaCl
5, yeast extract 5.
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2.2. Phuong phap nghién ciu

2.2.1. Phén 1gp cdc ching vi sinh vit

Céc ching vi sinh vat c¢6 kha ning phan giai
phosphate kho tan ti cic mau dét thi nghiém dugc
phanlap trén moitruong NBRIP (Chunget al., 2005).
Mau dét dugc phoi kho, nghién min, pha loang téi
nong do 10°. Cay trong 50 pl dich pha loang trén
dia Petri chtta moi truong NBRIP, cac dia nay dugc
u 6 30°C. Cac chung vi khudn c¢6 kha ning phan
giai phosphate kho tan sé hoa tan canxi phosphate
trong moi trudng lam cho xung quanh mién khuén
lac ctia chiing ¢6 mau sdng trong. Hoat d6 phan giai
phosphate khé tan ctia cac chung vi khudn phén
lap dugc xdc dinh dya trén noéng do PO,* c6 trong
dich nudi cdy bang phuong phdp xanh molybdate
(Nguyén Van Giang va cong sy, 2015) thong qua gid
tri OD do dugc tai budc song 820nm. Méi tuong
quan gitia gid tri OD va néng d6 PO,* trong dung
dich thé hién qua phuong trinh: Y (gia tri OD) =
0.9308x - 0.0955 v6i R* = 0.9924.

2.2.2 Padnh gid anh huéng cia diéu kién nuéi cdy
(nhiét d, pH, nguéon carbon, nito)

Céc chung vi sinh vat dugc tuyén chon dugc
nuoi cdy trong moi trudng NBRIP véi cac gia tri pH
thay ddi tu 5 - 10, nhiét d6 5°C, 17°C, 25°C, 30°C,
35°C, 40°C v6i moi thong s6 thi nghiém déu c6
binh moéi trudng khong tiép giong vi sinh vat l[am
doi ching, trong diéu kién nuoéi lic va nudi tinh,
nguon carbon, nito trong méi truéng NBRIP ldn
lugt dugc thay thé bang glucose, fructose, xylose,
maltose, manitose, lactose, sucrose, ribose, dextrin,
(NH,),CO, (NH,)SO,, NaNO, KNO, NH,NO,
NH 4Cl, Pepton, Yeast extract (YE). Moi trudng
khong c6 cacbon va nito 13 d6i ching 4m. Sau 4
ngay tién hanh li tAm dich nudi va xdc dinh ham
lugng PO,

2.2.3 Khdo sdt khd ndng sinh IAA va c6 dinh N,

Khé ndng sinh TAA ctia cac chung vi sinh vét
thi nghiém dugc xdc dinh theo Tiéu chudn quéc
gia TCVN 10784:2015 va kha nang c6 dinh N,
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- theo phuong phép dugc mo ta boi Qurban va
cdng su (2011).
2.3. Thoi gian va dia diém nghién ctu

Thi nghiém dugc tién hanh tai Khoa Cong nghé
sinh hoc, Hoc vién Nong nghiép Viét Nam tii thang
5 dén thang 12/2016.

III. KET QUA VA THAO LUAN

Phén l4p, tuyén chon chlng vi sinh vt phan giai
phosphate kho tan.

Tu cdc miu dat riing Xuan Lién, sau khi tién
hanh phan l4p trén moi truong NBRIP, chung toi da
chon dugc 25 chung vi sinh vat c¢é kha nang phin
giai phosphate khoé tan dua trén su xudt hién cac
vong phan gidi Ca,(PO,),

Vi sinh vt c6
kha nang phan
gidi phosphate

Hinh 1.Vi sinh vat phan giai phosphate
moc trén moi truong NBRIP

Sau 4 ngay nudi cdy, 7 trong s6 25 ching thi
nghiém c6 hoat tinh phan giai phosphate manh nhat
la RL4 (470,47 pg/ml), XL3.1 (459,58 pg/ml), PT
(436,73 pg/ml), VC4 (455,52 pg/ml), NC2 (415,58
pg/ml), NT1 (399,14 pg/ml), HT3.3 (391,02 pg/ml)
trong khi d6 chiing c6 hoat tinh yéu nhat 1a XL1.1
(24,12 ug/ml) (Hinh 2). Két qua nay cao hon két qua
da dugc cong bo bdi Nguyén Van Giang va cng su
(2015), tuy nhién thdp hon két qua thu dugc trong
nghién ctu ctia Buddhi va Min-Ho Yoon (2013).
Tofazzal va cac cong su (2007) khi khao sat kha ning
phén giai phosphate ctia cac chiing vi sinh vt tii ré
lta cing thu dugc két qua tuong duong va cao hon
mét chut. Tu két qua d6 chon 7 ching cé hoat tinh
phan gidi phoshate canxi manh nhét dé tién hanh
thtt hoat d6 phan giai trén cac nguon phosphate kho
tan khéac la AIPO,, FePO, va phytate.
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Tét ca 7 ching déu c6 kha nang phéin giai cac
ngudn phosphate nay, tuy nhién hoat d6 phan giai
phosphate canxi vin cao nhit, do dang nay dé bi
hoa tan hon AIPO,, FePO, Cac chung nay c6 thé
tong hgp enzyme phosphatase nén cé thé phan giai
phytate d€ giai phong tui 1 dén 6 géc phosphate ti
phan ti phytate, do d6 hoat d¢ phan giai phytate ctia

Chung XL3.1 va RL4 biéu hién kha ning phan giai
manh nhit, nén dugc chon d€ tién hanh cac thi
nghiém tiép theo. Hai chling nay c6 t€ bao dang
thdng, gram am, méu sic khuén lac tring nga.

3.2. Anh huéng ctia mot s6 diéu kién nuoi cdy dén
kha ning phan giai phosphate khé tan cta cac
chung X1.3.1 va R14

ching khéac nhau (Hinh 3). .
3.2.1. Anh hudng cua nhiét do
400 Phytate m Ca3(PO4)2 = AIPO4 © FePO4 Mbi Chflng vi sinh vat khac nhau c6 mot khoéng
350 I nhiét do thich hgp khac nhau ma tai d6 ching sinh
300 I trudng phat trién va thé hién hoat tinh sinh hoc
E 250 1 1 manh nhit. Trong nghién ctiu nay hai ching XL3.1
B 200 I 1 va RL 4 biéu hién kha nang phén giai phosphate kho
"&," 150 1 tan manh nh4t tai nhiét do tit 25 - 30°C, nhiét do
= 100 th4p hay cao hon déu lam giam kha nang phan giai
0 N E . F - o= . =  cochitcua haichlingnay (hinh 4A). Ching RL4 ¢6
_53 vc41 131 RLa NCIZ NT11 733 F; hoat tinh manh nhit tai 30°C (dat 357,2 pg/l), ting

Hinh 3. Hoat d¢ phan giai mdt s6 dang phosphate
khéa tan ctia 7 chiing thi nghiém

Hoat d6 phén giai AIPO,, FePO, ctia 7 chting vi
sinh v4t trong thi nghiém nay cao hon ctia cac chling
da dugc Tran Thi Hué va cong su (2015) cdng bé.

dén 35°C hoat tinh clia chiing nay gidam manh (chi
con 187,78 pg/1), tai 40°C thi hoat tinh c6 xu huéng
di ngang khong ti€p tuc gidm. Chiing XL3.1 ¢6 hoat
tinh manh nhét tai 25°C (dat 386,2 pg/l), tai 30°C
hoat tinh bat d4u gidm, dén 40°C su sut gidm manh
hoat tinh dugc ghi nhén.
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Hinh 4. Anh hudng ctia nhiét d6 (A) va pH (B) dén hoat d6 phén giai phosphatectia chung XL3.1 va Rl4

Talat va cOng sy (2015) da khdng dinh khé ning
hoa tan phosphate ctia cic chliing ting 1én xung
quanh ngudng nhiét do 25 - 30°C, khi nhiét do
cao hon thi hoat tinh gidm trong khi sinh khéi vi
sinh v4t van phat trién manh. Mardad va cong su
(2014) chi ra 30°C la nhiét do t8i uu cho tat ca cac
chung vi sinh v4t phan giai phosphate va nhén thay
chung c6 thé phén giai phosphaste ¢ 4°C. Sonia va
Saksham (2016) cho thdy 40°C la nhiét d¢ t6i uu
cho sy phat trién va hoa tan phosphate ctia cic
chuing vi sinh vat trong nghién ctiu cia minh. Biéu
nay cho thiy cac hoat dong trao d6i chit cta cic
chung vi sinh vét khac nhau c6 lién quan dén nhiét
d6 ctia méi truong.
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3.2.2. Anh huéng ciia pH méi truong nubi

Hai chuing vi khuén XL3.1 va Rl4 déu sinh trudng
dugc trong khoang pH nghién ctiu (hinh 4B). Trong
diéu kién nuoi tinh chtiing RL4 c6 hoat tinh phan giai
phosphate manh nhit tai pH 6 (100,24 pg/l) va yéu
nhat tai pH 10 (45,23 pg/l), chung XL3.1 hoat tinh
manh nhét tai pH 7 (108,45 pg/l) va yéu tai pH 5
(73,37 ug/l). Trong diéu kién nudi lac ca hai ching
déu c6 hoat tinh manh nhét tai pH7 (hoat d6 cua
ching RL4 dat 204,62 ug/l; ctia ching XL3.1 (294,4
ug/1). Talat va cong su (2015) cling chi ra cac ching
nghién ctiu c¢6 hoat tinh phan gidi phosphate trong
khoang pH 5-8, t6i uu tai pH tit 6 dén 7, mot s6
ching khi pH tidng 1én dén 8 thi hoan toan mat hoat
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tinh. Nguyén Vin Giang va cong su (2015) cing két
luan tuong ty.

3.2.3. Anh huéng cia nguén carbon va nito

Vi sinh vat c¢6 thé st dung nhiéu nguén carbon
khéac nhau d€ sinh trudng, phat trién va biéu hién
cac hoat tinh. Trong thi nghiém nay hai chang XL3.1
va RL4 dugc nuodi trong moi truong NBRIP nhung
6 su thay d6i vé nguén carbon. Céc ngudn carbon
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dugc st dung la glucose, fructose, xylose, maltose,
manitose, lactose, sucrose, ribose, dextrin, cac
ngudn nitola (NHZ)ZCO, (NH 4)ZSO » NaNO,, KNO,,
NH,NO,, NH 4Cl, Pepton, Yeast extract (YE). Moi
truong khong cé cacbon va nito la d6i chiing am.
Céc nguon carbon khac nhau da lam thay d6i kha
nang phén giai phoshate ctia hai ching XL3.1 va RL4
(Hinh 5).
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Hinh 5. Anh huéng ctia nguén carbon dén kha ning phan giai phosphate ctia chting RL4 va XL3.1

Hoat tinh phén gidi phosphate manh nhét ctia hai
chtng trong ca hai diéu kién nuo6i tinh va lac trong
moi trudng nudi cdy c6 ngudn C la glucose (hoat do
phén giai phosphate ctia chting RL4 khi nuo6i lac dat
348,89 ug/l, nudi tinh - 154,72 ug/l; tuong tu ching
XL3, khi nuoi lac - 499,43 pg/l, nudi tinh - 167,84
pg/D). Khi trong moéi trudng dinh dudng khong c6
C thi hai chung mat hoan toan kha nidng phan giai
phosphate khé tan do ching khong c6 nguoén nang
lugng cling nhu co chit dé sinh trudng va téng hgp
enzyme phan giai phosphate.

Hai chung XL3.1 va RL4 déu sinh trudng va
bi€u hién hoat tinh phéan giai phosphats kho6 tan
khi dugc nuoi trén méi truong véi ngudn nito khac
nhau. Hoat tinh ctia hai ching kha manh khi ching
dugc nudi trong moi trudng ¢6 ngudn N 1a pepton,
yeast extract va KNO,. Khi nuéi lac, chung XL3.1
va RL4 c6 hoat tinh phén giai phosphate manh hon
khi nuoi tinh.
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Hinh 6. Anh hudng clia ngudn nito dén kha ning
phan giai phosphatectia chting RL4 va XL3.1

3.2.4. Kha ndng tong hop IAA va cd dinh N,

Céc chung vi khuén tuyén chon dugc nuoi cdy dé
thtt kha ndng sinh TAA véi muc dich tim kiém cac
chung vi khuén viia c6 khé nidng phén giai phosphate
kho tan vita c6 kha nang sinh IAA nhdm bé sung vao
céc ché phdm hodc phan bon sinh hoc. Cac ching
X13.1 va RL4 dugc nuéi cdy trong méi tridng LB
c6 b6 sung L-tryptophan, sau d6 thu dich ly tam va
thi v6i thude tht Salkowski, mau cé sinh TAA sé
chuyén sang mau héng, nong do IAA sinh ra nhiéu
c6 thé lam cho dich nuo6i cdy chuyén thanh mau do
(Hinh 7A). Cudng d6 mau ddm hay nhat phu thuc
vao kha nédng sinh TAA cua tiing chiing vi khudn.
Dich nudi céy hai chung XL3.1 va RL4 da thay déi
mau sau khi b6 sung thudc thu Slkowski, chiing td
chung da t6ng hgp phytohormone IAA.

Hinh 7. Kha nang sinh IAA (A)
va ¢6 dinh nito (B) ctia chting XL3.1 va RL4
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Chang XL3.1 va RL4 dugc nudi trén dia petri
chita moi trudng Bucks khong cé nito, chling nao
c6 kha ning moc dugc chiing to c¢6 kha nang cb
dinh N. Két qua thu dugc ca hai chting déu c6 kha
néng ¢ dinh N tu do (Hinh 7B). Tran Thi Giang va
cdng sy nam 2014 ciing da phan 1ap dugc 63 chiing
vi sinh vét viia c6 kha nang c6 dinh N va phén giai
phosphate kho tan.

IV. KET LUAN

- 25 ching vi sinh v4t c¢6 kha nang phan giai
phosphate khé tan dugc phén 1ap va tuyén chon tu
cac mau dat thu thip tai Vudng Qudc gia Xuan Lién,
trong d6 hai chung XL3.1 va Rl4 viia c6 hoat tinh
phan giai phosphate manh nhat (lan lugt dat 470,47
ug/ml va 459,58 ug/ml),

- Hai chiing XL3.1 va Rl4 sinh truéng phat trién
tot va bi€u hién hoat tinh phén giai phosphate manh
tai 25 - 30°C, pH7, nguén carbon, nito thich hgp
nhat [a glucose, tiép theo la lactose, maltose, pepton,
yeast extract va KNO, Day la cc chung vi sinh vat
¢6 tiém ning bs sung vao cac ché phdm hodc phan
bén sinh hoc.
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Isolation and selection of potential phosphate solubilizing bacterial strains
from soil of Xuan Lien National park

Nguyen Van Giang, Nguyen Duc Thai
Abstract
This study was conducted to isolate and select microbial strains that can solubilize phosphate from soil of Xuan
Lien National park. 25 bacterial strains which could solubilize phosphate from soil samples of Xuan Lien National
park were isolated. Based on concentration of PO 43' released in cultivation media, two strains XL3.1 and RL4 were
selected. Strains XL3.1 and RL4 exhibited N,-fixing and IAA producing ability. When culturing at 25-30°C, pH7
in medium with suitable carbon and nitrogen sources such as glucose, lactose, maltose, peptone, yeast extract and
KNO,, these two strains developed well and expressed the highest capability of phosphate solubilization.

Key words: Phosphate solubilizing microorganisms (PSM), N,-fixing, IAA production
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TUYEN CHON CHUNG NAM MEN, NAM MOC TU BANH MEN LA UNG DUNG
TRONG NANG CAO CHAT LUQNG RUQU LANG NGHE TAI HA GIANG
Pham Anh Tuén’, Hoang Vin Pat', H6 Tudn Anh?

TOM TAT

Nghién ctiu tién hanh tuyén chon ching ndm men, ndm mdc ti cac vi sinh vét cé trong cac loai banh men ctia
céc lang nghé san xudt rugu tai cdc huyén Hoang Su Phi va Quén Ba, tinh Ha Giang. Két qué da tuyén chon dugc
chting ndm moc Aspergillus niger NLN.218 ho trg thity phan tinh bot va chting ndm men Saccharomyces cerevisiae
RLN.168 c6 hiéu suidt 1én men dat 93,07% & nong d6 dudng 18,14%, néng do con dat 11,2% v/v. K& qua danh gia
cam quan cho thdy tit cd cac mau thit nghiém c6 diém cadm quan thi hiéu cao hon mau déi ching dugc san xudt ti
loai banh men truyén thdng. Trién khai san xuit thi nghiém & quy mé rong hon, két qué dat dugc cho théy hiéu
sudt trung binh dat tit 1,29 - 1,514 kg nguyén liéu/ lit rugu 30% v/v, tang 6,5 - 24% so v6i banh men la truyén thong.

T khéa: Ndm mdc, ndm men, rugu lang nghé, banh men 14, danh gid cdm quan

L DAT VAN DE

Theo théng ké cua s Cong thuong tinh Ha
Giang, dén nam 2014, toan tinh c6 17 co s6 tham
gia san xudt kinh doanh rugu cht yéu theo mé hinh
Hgp tac xa v6i ndng lyc san xudt khoang 160.000
lit/nam. Cac thuong hiéu rugu truyén thong da dat
dugc nhiéu gidi thudng chét lugng bao gom rugu
Nang Pon xa Nang Don, huyén Hoang Su Phi,
rugu Thanh Véan xa Thanh Van, huyén Quan Ba.
Tuy nhién do diéu kién san xudt thu céng chu yéu
dua trén kinh nghiém ctia ngudi san xuat nén chat
lugng rugu ciing nhu hiéu suét thu héi chua 6n dinh
(HABECO, 2103).

Déi v6i san phdm rugu lang nghé, chét lugng
banh men quyét dinh hiéu suit1én men va huong, vi
rugu san phdm. Banh men la moi truong nudi dudng
va bdo quén hé vi sinh vat c6 1gi trong san xudt rugu
tht cong. Ndm moc sinh t6ng hop enzyme a-amylase

va glucoamylase xtc tac qud trinh thiy phéan tinh bot
tao thanh dextrin va cac loai dudng c6 kha nang lén
men. Ndm men Saccharomyces cerevisiae co vai tro
quan trong trong qud trinh chuyén hoéa dudng thanh
c6n, tao cac thanh phan huong va cac san phdm phu
khac ctia qué trinh 1én men (Luong Duc Phdm, 2009).
Nghién ctu thanh phan vi sinh vét cé trong banh
men rugu tai cdc lang nghé Ha Giang, nhém nghién
ctiu ctia Vién Ky thuét Bia - Rugu - Nudc giai khat da
xac dinh dugc 4 chiing ndm moc 1a Aspergillus oryzae
NLN.216, Aspergillus niger NLN.217, Aspergillus
niger NLN.218, Mucor sp. NLN.219 va 05 chiing ndm
men la Saccharomyces cerevisiae RLN.168, RLN.169,
RLN.170, RLN.171, RLN.172. Nham néng cao chat
lugng va duy tri dugc cac tinh chit cdm quan déc
trung cla rugu lang nghé, viéc tuyén chon ching
ndm men, ndm mac tu cac vi sinh vat ti nguén banh
men la cta cic lang nghé, ing dung san xudt banh
men giéng la can thiét.

'Vién ky thuat Bia - Rugu - Nudc giai khat, Tong Cong ty ¢ phan Bia - Rugu - Nudc gidi khat Ha Noi
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