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Tom tiit:

Pugc biét dén véi kha ning tich lily cic nguyén td vi hrgng, nAm men cé kha ning chuyén héa kém tir dang vo
co thanh dang hiru co nho sy hinh thanh cac moi lién két véi cac dai phan tir trong té bao. Dang ton tai nay ciia
kém trong nAm men lam ting kha ning hip thu kém cia co thé con nguoi. Trong nghién ciru nay, 96 chiing nim
men thudc bo swu tip gidng vi sinh vat da dwoe sang loc va xac dinh kha ning tich lily kém. Céc chiing nAm men
dwgc nudi cly trong moi trwong co ban Saboraund ¢6 bo sung 1000 mg/l Zn(NO,),, 6 28°C trong 72 giv. Két qua
cho thiy, c6 moi twong quan tuyen tinh giira nong do kém bo sung vao mdi trueong nudi cdy va ham hrong kém
tich liiy trong sinh khdi. Chiing nim men S. cerevisiae 2049 c6 kha ning tich lity kém hiru co véi ham lwgng cao
nhit, dat 8916 mg/kg sinh khéi. Véi kha niing nay, chiing S. cerevisiae 2049 s& 12 mét chiing tiém ning cho sin

xuat nam men giau kém trén quy mo cong nghiép & Viét Nam.

T khéa: Kém, ndm men, Saccharomyces cerevisiae, tich liiy kém.

Chi s6 phén logi: 2.8

Mé dau

Kém tir lau da dugc biét dén 1a mot trong nhing
nguyén t6 vi luong quan trong d01 véi co thé con ngum
K&m tham gia vao thanh phan cdu tric té bao, hé thong
céc enzyme, tic dong dén hau hét cic qua trinh sinh hoc
trong co thé [1]. Trén thé gi6i, tinh trang thiéu kém & tré
em dang dién ra rat pho bién, dic biét 1a cac nudc dang
phat trién voi khoang 2 ty ngudi bi thiéu kém [2]. Nguy co
thiéu k&m ‘tuong dbi cao va tap trung chu yéu & khu vuc
Nam A, tiép theo 1a Bic Phi va Trung Pong. Dong Nam A
(trong d6 c6 Viét Nam) 1 khu vuc c6 nguy co thiéu kém
cao dung thur 3 trén thé gisi [3]. Chinh vi véy, viéc tim
ra ngudn thue phim giau k&m bd sung vao ché do dinh
dudng hang ngay 1a hét sirc can thiét.

N4m men tir lau dd dwgc xem 1a mot trong cac ddi
tuong nghién ctru chinh ctia nganh cong nghlep thue
pham. Thanh phan dinh du(mg trong nAm men hét strc
phong pht, c6 day du cac yéu té dinh dudng co ban nhu
protein, khoang chat va nguon vitamin doi dao [4]. Chung
¢ dic tinh dé nuoi céy, ¢6 thé thu duoc mot lwong 16n sinh
khdi trong khoang thoi gian ngén, dic biét la kha nang tich
Iy cac nguyén t6 vi luong khi dugc nubi cay trong moi
truong toi wu cao hon gip nhiéu lan trong dleu kién sinh
ly binh thuong [5]. Huéng nghién ctru tao nam men giau
kém (mg dung trong san xuét thyc pham chirc ning di va
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dang dugc quan tim nghién ctru rong réi trén thé gidi [6-
8]. Tuy nhién ¢ Viét Nam, hién c6 rat it cac nghién ctru di
sau khai thac tiém nang nay.

Dé khai thac va tan dung mot cach hiéu qua ngudn
giong cac chung ndm men Sacharomyces san c6 trong
b suu tap giong vi sinh vat cia Vién Cong nghiép Thuc
pham, ching t6i da tién hanh sang loc cac chung ndm men
¢6 kha nang tich lity k&m cao tir 96 ching nAm men nham
tién tdi san xuat bot nam men giau kém trén quy mo cong
nghiép. Cac két qua nghién ctru cu the dugc trinh bay dudi
day.

Vat liéu va phuong phap nghién ciu
Vit liéu
96 chung ndm men Sacharomyces dwoc thu nhén tir

Trung tam Vi sinh vat cong nghiép, Vién Cong nghiép
Thuc pham.

Zn(NO,),, glucose c6 ngudn gde tir hang Merck (Puc)
va cac hoa chat phan tich khac dugc cung cap badi cac hang
Sigma (M¥), BDH (Anh).

Phwong phap nghién ciru

Phirong phap xdc dinh nong do mudi kém phit hop cho

sang loc cac chung nam men co kha nang tich liy kem
cao:
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Abstract:

Saccharomyces has a certain enrichment ability
for metal elements. It can convert inorganic zinc to
organic form and can be used as a zinc carrier. Zinc
that is bound to different macromolecules in yeast cells
has been proven to have a better absorbability in the
human body. In this study, a large number of strains
(96 strains) belonging to the genus Saccharomyces
were screened, and their ability of zinc accumulation
was determined. The cultivations were performed
on the Sabouraud dextrose broth medium with the
addition of zinc nitrate at the concentration of 1000
mg/l, incubated at 28°C on a rotary shaker (150 rpm)
for 72 hours. The results showed that there was a linear
correlation between the zinc nitrate supplementation
in the culture medium and the amount of zinc
accumulated in the biomass. The highest organic zinc
accumulation of 8916 mg/kg was observed in the strain
8. cerevisiae 2049. It would be a promising candidate
for production of zinc enriched yeasts at the industrial
scale in Vietnam.

Keywords: Saccharomyces cerevisiae, yeast, zinc, zinc
accumulation.
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Lua chon mot cach ngiu nhién 6 chung trén tong sd
96 chung ndm men can dugc sang loc kha nang tich liy
kém. Mo6i truong co ban Saboraund c6 bd sung Zn(NO,),
& cac ndng do 0, 250, 500, 1000, 2000 mg/1 dugc st dung
dé khao sat nham tim ra ndng d6 mudi k&m phu hop. Ty 1é
tiép gidng 1a 10%, qua trinh 1én men duoc thyc hién trong
cac binh tam giac dung tich 250 ml véi thé tich moi trudng
1én men 1a 100 ml, pH ctia méi truong duoc didu chinh téi
4,5 bang HCI 0,1M. Cac diéu kién cho qua trinh 1én men
dugc tién hanh trong may lic 150 vong/phut, & 28°C trong
72 h. Sau khi nudi cdy, tién hanh ly tim 6000 vong/phut
trong 10 phit & 4°C. Rira 3 1an sinh khdi ndm men bang
nude khir ion dé loai bo méi trudng va mudi kém bam trén
bé mit té bao [7].

Téc do phat trién cia nAm men duogc tién hanh dénh gia
trén hé théng may quang pho budc song 620 nm. O thoi
diém cudi thi nghiém, ly tdm dich sau 1én men, rira sinh
khéi va thu cén té bao. Thu sinh khéi kho béng phuong
phap say 2 pha, dau tién say & diéu kién 60°C ‘trong 2
h, sau d6 két thic qua trinh sdy ¢ 105°C dén kh01 luong
khong dbi. Sinh khdi té bao duoc tinh bang s6 gram chit
kh6/100 ml moi truong [7].

Phirong phdp tich hop chat kém hitu co tir sinh khoi
ndm men giau kém:

B sung nude khir ion vao sinh khdi khé, chinh pH t&i
11 bang dung dich NaOH IN. Khudy trong 15 phit, sau d6
chinh pH vé 7. Lam 4m dung dich trong 30 phut & 65°C va
quan st sy pha v& té bio nAm men bang kinh hién vi, ly
tam & 6000 vong trong 10 phut. Can c6 chira kém hiru co,
trong khi phan dung dich c¢6 chira ca hai loai kém dang v6
co va hitu co. Dé két tua tiép kém hiru co, NaCl (100 g/l)
dugc thém vao dung dich, ly tim ¢ 6000 vong/phut trong
10 phat. Phan két tia chira kém hitu co, con phan dung
dich chira kém v6 co. Thu két tiia va sir dung phuong phap
do pho hép thu nguyén tir (AAS) dé xac dinh ham lugng
k&m hiru co trong mau [9].

Phirong phdp do phé hdp thu nguyén tir (AAS):

Mau phan tich dugc xir 1y bang phuwong phap Demirci
[10]. Cho 0,1 g sinh khdi ndm men véo binh dinh mirc 300
ml, thém 5 ml dung dich acid nitric. Sau khi két thuc phan
trmg thém 2 ml dung dich acid sulphuric, tiép tuc lam néng
va duy tri phan tng oxy hoa bang cach nho tir tir dung
dich acid nitric dén khi dung dich méAt mau hoan toan. Qua
trinh gia nhiét duoc tiép tuc cho dén khi luong acid bay
hoi hét. Luong chat kho dugc hoa lodng véi 20 ml nudce
cét, tién hanh loc vao binh dinh mirc 50 ml va hoa lodng
mau da xir 1y trong nudce cat. Mau sau khi xir Iy dugc dua
vao hé thong may do phd hap phu nguyén tir va tién hanh
phén tich ham lugng k€m & budce song 213,9 nm.

Phirong phdp xit Iy s6 liéu:
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Cac sb lieu duge xur ly trén Excel, thuat toan théng
ké Student t’test, Fisher test va phuong phap phan tich
phuong sai mot nhan t6 ngau nhién (one way ANOVA).
Néu p < 0,05 dugc coi 1a sai khac co y nghia, néu p > 0,05
su sai khac 1a khong c¢6 ¥ nghia thong ké.

Két qua va thao luan

Két qua lwa chon néng dp mudi kém phi hop cho
qud trinh sang loc ching ndm men tich lily kém

Theo quan diém cia Agate, ddc tinh quan trong quyét
dinh kha ning hép thu kim loai cta vi sinh vat 1a tinh
khang kim loai ctia cac sinh vat d6 [11]. Hau hét cac ching
vi sinh vat c6 kha ning khang kim loai tot déu c6 kha ning
lién két hiéu qua voi kim loai d6 [12]. Do dé, viéc tuyén
chon, phan lap cac chung vi sinh vat c6 kha nang khang
kim loai chinh 13 budc quan trong dé tim ra cac ching co
kha nang tich Ity kim loai v&i ham lugng cao.

Céac ching nim men S. cerevisize duoc biét dén co
kha ning tich lily cac kim loai, trong dé c¢6 nguyén té vi
lwong k&m, mdi ching ndm men lai c6 kha nang dé khang
voi kém ¢ cac ndng d6 khac nhau. Bé sang loc va chon
dugc ching ndm men c6 kha nang tich liy kém cao mot
cach nhanh va hiéu qua nhat thi viéc tim ra nong do mu01
kém phu hop cho qua trinh sang loc 14 van dé tién quyét.
Chinh vi vy, viéc khao sat sy anh huong cua cac nong do
Zn(NO,), t6i mdi twong quan cia hai nhan té dugc nghién
ciru 1a ham luong k&m tich iy trong sinh khdi va khéi
lwong sinh khdi ndm men giau kém thu dwoc 1a hét st
can thiét.

Bang 1. Anh huéng ctia ndng dé Zn(NO,), téi ham lugng
kém trong sinh khéi kho cta cac chiing ndim men (mg/kg).

Nong do Zn(NO)), b6 sung vao mdi trwomg nudi ciy (mg/l)

Chiing nAm men

0 250 500 1000 2000
S. cerevisiae 1041 320%18 678"+£28 996°+237 18004229 3567237
S. cerevisiae 1043 31819 558°+47 8554203 105544216 2965203
S. cerevisiae 1062 332+20 349°+35 547°+24 55627 96228
S. cerevisiae 2049 365+21 1657°4209  4982°+294 8916204  12936“+279
S. cerevisiae 2050 336'+19 1084164 2538178 35014198  5597°+173
S. cerevisiae 2075 33823 12744223 29184228 58914294 7891211

Ghi cha: mdc sai khac p < 0,05; gia tri £ 1a do léch chuan, n = 3.

Bang 2. Anh huéng ctia ndng do Zn(NO,), téi khdi lugng
sinh khdi khé ctia cac ching nAm men (g/100 ml).

R q Nong do Zn(NO,), b6 sung vao méi trrdong nudi ciy (mg/l)
Chiing nam men >

0 250 500 1000 2000
S. cerevisiae 1041 0,92+0,09  0,90°+0,11  0,88%£0,09  0,65+0,10  0,12+0,01
S. cerevisiae 1043 0,91*+0,09  0,91°+0,21  0,89°+0,19  0,78+0,10  0,11%+0,01
S. cerevisiae 1060 0,93+0,12  0,93*+0,19  0,92%+0,18  0,88°+0,10  0,11°+0,05
S. cerevisiae 2049 0,98'+0,11  0,98+0,10  0,98%0,12  0,94°+0,11 0,14+0,04
S. cerevisiae 2050 0,96'+0,12  0,96+0,10  0,96*£0,10  0,91°+0,09  0,10°+0,03
S. cerevisiae 2075 0,98+0,12  0,98£0,09  0,98£0,12  0,95°+0,13  0,13°£0,04

Ghi chd: mic sai khac p < 0,05; gia tri + 1a do léch chuan, n = 3.

TAP CHI

HOA HOC

ONG NGHE I} Nam 20(9) 9.2017

C6 thé nhan thay, ¢6 mbi twong quan tuyen tinh gitra
nong do kém bd sung vao moi truong nudi cdy va ham
luong kém tich Iy trong sinh khéi cia cac chung nam
men dugc nghién ctru (bang 1). Nong d6 kém trong moi
truong cang cao thi ham lugng kém tich liy trong sinh
khéi cang nhiéu (p < 0,05). O nong d6 Zn(NO,), 1a 1000
mg/l ham Iwgng kém tich lily trong sinh khoi ctia céc
chung nAm men c6 sy phan cip va khac biét nhau rd rét.

Tuy nhién, kha nang dé khang v6i cac ndng do kém
ngay cang cao ¢ moi ching nam men la khac nhau (bang
2). Cu thé trén chiing S. cerevisiae 1041 thé hién kha niang
sinh truong phat trién kém thong qua sy sut giam khoi
lugng sinh khdi & ndng d6 kém 1a 250 mg/1. Trong khi do,
& S. cerevisiae 2049 nong d6 k&m trong méi trudng nudi
cay phai 1én t6i 1000 mg/l méi thé hién sy e ché sinh
truong (p < 0,05). Vi ndng do kém 1a 2000 mg/1 hau hét
cac chung duoc khao sat déu khong c6 kha ning dé khang
va sinh truong trong diéu kién nay. Chﬁng t61 nhan théy,
& nong d6 kém 1000 mg/l la vira da dé phat hién kha niang
tich k€m cua cac chiung nam men nén muc bd sung k&m
nay duoc lya chon lam nong dd chuén cho viée tim kiém
va sang loc cac chiing nAm men c6 kha nang tich kém hiru
co v6i ham lugng cao.

Két qua nghién ctru cia chung t6i vé anh huong cia
viéc bd sung mudi k&m vao moi trudng nudi ciy toi ham
lwong kém tich lity va khdi luong sinh khéi thu dugc ciing
pht hop véi cac két qua nghién ctru khac trén thé giGi [13].
Theo Eide va cong sur, kém 1a mot nguyén t6 vi lugng thiét
yéu, can thiét dé duy tri chirc ning ctia hon 3% hé protein
nam men [14]. Mic du ¢ diéu kién sinh 1y, kém khong co
hoat tinh oxy hoa khir nhung lugng kém du thira c6 thé
giy doc cho té bao. Doc tinh ciia k&m biéu hién thong qua
lién két trung gian cia cation voi cac vi tri khong tuong
thich trén phan tir protein hoac cac cofactor. KEm du thtra
c6 thé gay trd ngai cho hoat dong ciia enzyme aconitase ty
thé 1am giam ho hap, té bao sinh trudng phat trién cham
[15].

Két qua sing loc chiing ndm men tich liiy kém hitu
co’ cao

96 ching ndm men Sacharomyces thu nhan tir Trung
tam Vi sinh vat cong nghiép, Vién Cong nghiép Thuc
pham dugc sang loc va tim kiém kha nang tich liy kém
trén moi truong Saboraund c6 bd sung Zn(NO,), 6 nong
d6 1000 mg/1. Ty 18 tiép glong 1a 10%, pH ctia méi truong
duoc diéu chinh t6i 4,5 bang HC10,1M, qua trinh 1én men
duoc tién hanh trong may lic 150 vong/phut, & 28°C trong
72 h. Két qua cho thdy, trong tong s6 96 chung nim men
dugc nghién ctru c6 39 ching thé hién kha ning tich liiy
kém thap (dudi 1 mg/g sinh khdi kho), chiém ty 1¢ 41%,
52 chiing tich liiy kém trong khoang tir 1-7 mg/g sinh khéi,
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chiém ty 1& 54% va 5 chung c6 kha nang tich lay kém voi
ham lugng cao trén 7 mg/g sinh khdi, chlem ty 1€ 5% (hinh
1). Cac chung nam men nay dugc tlep tuc sang loc phan
tich thanh phan k&m c6 trong sinh khdi.

® Chung ¢6 ham lugng kém trong sinh khéi <1 mg/g Chung 6 ham lugng kém trong sinh khéi 1-7 mg/g

® Chung c6 ham lugng kém trong sinh khéi >7 mg/g

Hinh 1. Kha niang tich liiy kém cia 96 chiing nAm men
dugc sang loc.

10000 0.95
9000

- 0.945
8000 - 094 EZAHim luong kém hiru
200 co (mgkg)
0.935

=i hwong kém v6 co
L0093 (mg/kg)

6000

5000

0.925 —4—Khdi luong sinh khéi

4000 (/100ml)

0.92
3000

Linear (am lugng

2000 - 0915 kem hiru co (mg/kg))

1000 - 091

Ham lugng kém trong sinh khéi (mg/kg)

0.905

Chiing nim men
(1: S.cerevisiae 2049;2:S.cerevisiae 2074, 3: S.cerevisiae: 1051;
4: S.cerevisiae 1010; 5: S.cerevisiae 1016)

Hinh 2. Dang kém tich liiy trong cac chiing nAim men
chida ham lugng kém cao.

Két qua hinh 2 cho thiy, dang kém ton tai trong sinh
khéi 5 ching ndm men giau kém dugc nghién ciru phan
16n déu ¢ dang hitu co. Két qua nay ciing phu hop véi
nghién ctru cua Azad va cong su.

S. cerevisiae 2049 cho kha nang tich lity kém cao nhat
va kha niang chiu kém tot trong diéu kién bo sung mudi
kém véi néng dd cao thé hién & lwong sinh khéi dat cao
nhit trong cac ching dugc nghién ciru nén dugce st dung
cho nghién ctru nham t6i wu hoa cac didu kién nudi cay,
tién t6i san xuat nAm men giau kém quy mo cong nghiép.

Trong nghién ciru nay, ching t6i nhén thdy néng do
mudi k&m bd sung vao mdi trudng nudi cay ty 1¢ thuan voi
ham luong kém tich lay trong sinh khdi ndm men. Nong
d6 1000 mg/l mudi k&m khi bd sung vao méi truong nudi
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cdy 1a nong d6 phti hop nhét cho qua trinh sang loc ching
nam men tich liy k&m cao.

Chung ndm men S. cerevisiae 2049 cho kha ning tich
kém v&i ham luong cao, dat 8916 mg/kg, kha ning dé
khang t6t voi kém da duoc lua chon va tién téi nghién ctru
lya chon céc diéu kién phii hop dé san xuat nAm men giau
kém trén quy mo lon.

Nhém tac gia xin chan thanh cam on sy hd tro vé kinh
phi cua dé tai nghién cuu thuoc nhi€ém vu khoa hoc va
cong nghé cap qudc gia: “Nghién ctru cong nghé san xuét
bot nAm men gidu k&m hiru co 1am nguyén lidu san xuét
thuc pham chirc ning”.
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