Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN DE

Béo quan l4u dai cac chung gidng vi sinh vét co tim quan trong dic biét, lam
nén tang cho cac nghién ciru co ban va tng dung lién quan dén nhiéu linh vyc: sinh
hoc, y hoc, néng nghi¢p va méi truong. Muc dich ctia bao quan khong nhirng 1a duy
tri kha nang sdng st ciia vi sinh vat, thuan chung, tranh tap nhidm ma con dam bao
tinh 6n dinh di truyén va cac dic tinh sinh hoc trong sudt qué trinh bao quan. Thong
thuong, phuong phap bao quan lanh sau (¢ -20°C, -80°C hay -196°C) sur dung cac
trang thiét bi chuyén dung nhu ti bao quan déng lanh, binh chira nito 10ng dé duy tri
lién tuc trang thai bao quan dugc sfr dung phd bién hién nay. Tuy nhién, trong thuc
té viéc khong dam bao duy tri ngudn dién lién tuc hay khong k1p thoi bo sung mto
long c6 thé 1am anh huong t6i kha nang hoi phuc cia ching gidng, gdy mat mau,
cung nhu ton that vé thoi gian va kinh té. Trong khi d6, viéc duy tri cac thu vién
mau 16n st dung phuong phap bao quan lanh sau doi héi khong gian 16n voi he
thdng ti dong lanh, cac chi ph1 duy tri bdo quan cling nhu cong tac van chuyén mau
gip nhiéu khé khan [1]. Nham khic phuc nhiing han ché trén, phuong phap bao
quan dong kho da dugc st dung linh hoat, thich hop bao quan vi sinh vat va bao
quéan cac vét liéu sinh hoc nhay cam véi nhiét d6 nhu protein va vic xin ¢ diéu kién
nhi¢t d6 moi truong trong thoi gian dai [1, 2]. Day cling la phu’O’ng phap pho bién
dugc str dung tai cac bao tang vi sinh vat trén thé gidi va mot s don vi nghién ctru &
Viét Nam da duoc trang bi thiét bj dong kho chuyén dung.

Poéng kho 1a qua trinh tach nude tir cic miu da duoc lam lanh sau bang qua
trinh thang hoa, theo d6 dinh chi nhanh chéng cac qua trinh trao d6i cht cua vi sinh
vét va chuyén hoa té bao thanh dang bot kho gitp thudn loi trong qua trinh bao quan
dai han & diéu kién nhiét do phong [2, 3]. Tuy nhién, viéc hinh thanh céc tinh thé
bang trong qua trinh dong kho dugc biét 1a gdy bat lgi cho vi sinh, lam ton hai
nghiém trong dén mang té bao va protein, giy giam kha ning ton tai ciia t& bao, ty 18
song sot thap tdi 0,1% sau dong kho chung giéng da duoc bao cao [4]. Dé khic phuc
kho khin trén, tuy diéu kién thyuc té ma trude khi tién hanh dong kho, huyén phu vi
khuén c6 thé duoc tién xtr 1y lanh sdu ¢ cac didu kién nhiét do -20°C, -80°C hay
trong nito 1ong -196°C [5, 6]. Dong thdi, viéc bd sung cac chat bao vé thudc nhom
disaccharides (nhu trehalose, sucrose, lactose) va protein (skim milk) trudc khi tién
xu ly lanh sau glup ngin ngira ton thuong cho cac té bao [7, 8]. M6t sd nghién ciiu
ciing chi ra viéc két hop gitta skim milk ty 16 10% (w/v) v6i mot sb thanh phan khac
nhu natri glutamat, trehalose, rafinose hay mat ong gitip ting kha nang song sot ciia
té bao Saccharomyces cerevisiae tir 30% 1én 96 - 98% [3]. Hau hét cac mau bao
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quan dong kho c6 thé duoc luu trir trong it nhit mot nim ma khong doi hoi duy tri
trang thai bado quan dac biét, vdi mot ) nguén vi khuén c6 thé ton tai trong vai thap
ky khi dugc bao quan ding cach [9]. Cac mau cdy dong kho co thé dugc phuc hdi
don gian bang cach bu nudc hodc dung dich mubi dém phosphate (PBS) trudc khi
cdy chuyén vao moéi truong dinh dudng méi [2, 5]. Phuong phap bao quan nay cé
hiéu qua véi nhitng chung vi sinh vét ¢6 nhiéu dic tinh quy thudc cac nhom vi sinh
vat khac nhau nhu nidm soi, nAm men, vi khuan, xa khuan 2,10, 11].

Moi truong bién 13 noi c6 hé sinh thai dic thu véi do man nude bién > 30 %o.
Qua trinh sinh truéng phat trién trong méi trudng c6 ndng dé mudi cao di tao ra nhidu
dac tinh thich nghi & cac chiung vi sinh vat, c¢6 lién quan tdéi cac dac diém vé hinh thai,
dic diém sinh 1y sinh hoa ciing nhu sy hinh thanh mot s6 hoat chat sinh hoc dic trung.
Vi vdy, viéc nghién ciru bao quan cac chung gidng vi sinh vat bién khong nhiing 1a
yéu cau cap thiét ma con doi hoi c6 nhitng nghién ctru theo doi phuong phap bao quéan
phu hop dé bao ton, duy tri va cung cap ngudn dir liéu gidng vi sinh vat ciia Viét Nam.
Muc dich cta nghién ctru ndy nham danh gia anh huong cua viéc sir dung k¥ thuat
tién xir 1y lanh sdu va cac chat bao vé t6i hidu qua ciia qua trinh bao quan dong kho
ching vi khuan Bacillus amyloliquefaciens DL0O1.B09 (Ma ding ki Genbank
0Q415515) va chung xa khudn Streptomyces sp. TA3.A03 (Ma ding ki Genbank
0Q415510) c¢6 ngudn gdc phan lap tir tram tich bién thudc khu vuc quan dao Truong
Sa, tinh Khanh Hoa. Mot s6 dic diém vé hinh thai, sinh ly, sinh hoa va kha nang sinh
enzym ngoai bao cta cac ching nay da dugc khao sat va ghi nhan [12, 13].

2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng nghién ciru

Chung vi khuan Bacillus amyloliquefaciens DL01.B09 va xa khuan
Streptomyces sp. TA3.A03 thudc Phong Thi nghiém Phan vién Cong nghé sinh hoc,
Trung tdm Nhiét déi Viét - Nga. Trong d6, chung DL01.B09 c¢6 ngudn gdc phén lap
tir cac mau tram tich bién thu & do sdu 8 m thudc dao Pa Lat, chung TA3.A03 phan
1ap tir mau trim tich bién thu ¢ d6 sau 2 m thudc dao Pa Tay A, khu vuc Quan dao
Truong Sa, tinh Khanh Hoa.

2.2. Trang thiét bi, dung cu, héa chit

- Trang thiét bi: may sdy dong kho chan khong ALPHA 1-2 LD plus, ti lanh sau
UltraLow Temperature Freezer MDF-U33V (Panasonic, Japan), tu lanh sau Biomedical
Freezer MDF-136 (Sanyo, Japan) va mot s trang thiét bi chuyén dung khac.

- Moi truong st dung [14]:
+ Mai truong GYP: 10g peptone - 5 g cao nim men - 20g glucose - nudc cat 1 lit.

+ Dung dich dém PBS: 8 g NaCl - 0,2 g KCI - 1,44 g Na,HPO, - 0,24 g
KH,PO, - nude cét 1 lit.
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2.3. Phuong phap nghién ciru
2.3.1. Phwong phdp thu nhén sinh khoi vi sinh vit

Nuoi céy cac chung vi khuan, xa khuan trén moi truong GYP dich thé & diéu
kién 30°C, téc d6 lic 180 vong/phut, trong 24 gio (vi khuan) hoic trong 48 gid (xa
khuan). Hat 1000 pL dich nudi cdy vao ting 6ng Eppendorf, ly tim 10 000
vong/phut & 4°C, loai bo dich va thu sinh khéi.

2.3.2. Ky thudt bdo qudn dong kho

Méi éng Cryotube chtra sinh khéi mdi chung va 200 pL dung dich chét bao vé
sau d6 tién xir Iy & nhiét o - 20°C trong 12 gio. Pat cac ong Cryotube vao thiét bi
dong kho theo ché do nhu sau: nhiét do binh ngung -51 °C, &p suat buong dong kho 5
Pa trong 24 gio [16]. Két hop dong khé miu d6i chimg c6 sinh khéi vi sinh vét
khong qua budc tién xir 1y.

 2.3.3. Xdy dung cong thicc chira thanh phan chit bio v¢ khic nhau dén
chat lwong bdo qudn

- M&i chét bao vé khac nhau: skim milk, trehalose, lactose, sucrose (10%, w/v)
duoc st dung trong thi nghiém.

- Dong thoi xdy dung 4 hdn hop chtra cac chit bio vé nhu sau: HHI
(Trehalose 10% + skim milk 10%); HH2 (Trehalose 10% + skim milk 10% + NaCl
0,9%); HH3 (Trehalose 10% + skim milk 10% + natri glutamat 1%) va HH4
(Trehalose 10% + skim milk 10% + natri glutamat 1% + NaCl 0,9%).

Sau d6 bd sung 200 pL dung dich theo cic cong thirc timg chit va hdn hop
vao timg Ong thir nghiém, vortex nhe tao dich huyén phii, sau d6 chuyén sang 6ng
Cryotube dé tién hanh cac thao tic xir 1y bao quan. Cac thao tac va dung cu thi
nghiém trong cac budc dam bao vo trung.

Mau dbi ching thay chat bao vé bang dung dich 0,9% NaCl. Cac 6ng bao
quan dugc xtr 1y & - 80°C trong thoi gian 12 gid trude khi chuyén sang thiét bi dong
kho.

Dé phuc hoi chung gidng sau khi bao quan bd sung 200 pL dung dich dém
PBS, vortex nhe va dit & nhiét d6 phong trong 30 phit, sau d6 xéac dinh ty 1& séng
sot cua vi sinh vat [2,4].

2.3.4. Phdn tich va xwr ly s ligu

Tilé séng s6t ctia moi ching dugc xac dinh dugl trér} co s¢ danh gia mat d6 vi
sinh vat trudc va sau dong kho theo phuong phap dém s6 lugng don vi hinh thanh
don vi khuan lac (CFU) trén moi truong thach GYP ¢ thoi diém 24 gi¢ sau khi xur Iy
lanh sau va sau dong kho mau. K&t qua duoc tinh toan theo cong thirc [2, 15]:

Té€ bao s6ng sét sau bao quan (CFU/mL)

i Sma 61 = _TEDRO. 1009
% Song s6 T& bao sdéng dwoc trwdc bao quan (CFU /mlL) v
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Céc thi nghiém dugc lap lai 3 lan. S6 liéu nghién ctru duoc xur 1y théng ké sinh
hoc trén phan mén Excel 2010.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia diéu kién tién xir 1y lanh siu téi kha ning séng sét ciia
chiing vi khuin PL01.B09 va xa khuin TA3.A03 sau dong kho

Két qua nghién ctru thé hién ¢ Hinh 1.A va 1.B cho thiy anh hudng cua diéu
kién xir 1y lanh sau trudc khi dong kho dén ty 18 sdng sot ciia cac vi sinh vat nghién
ctru. Cu thé, khi cac té bao dugc xir Iy lanh sau ¢ -80°C hodc -20°C thi ty 1& séng sot
sau qué trinh dong kho cta ca hai chung déu cao hon so véi d6i chimg mau khong
qua xir 1y lanh sdu, dat 71% v&i xa khuan, 73% vé6i vi khuan khi xir 1y lanh séu ¢
-80°C; va dat 60% véi xa khuan, 61% véi vi khuan khi xt 1y lanh sau & -20°C.
Trong khi d6 & cong thirc khong xt 1y lanh sau, ty 1¢ séng sot chi dat 20,5% vdi xa
khuan va 17,6% voi vi khuan. Mat do cac chung xa khuidn TA3.A03, vi khuin
DL01.B09 sau khi xtr 1y lanh sdu & -80°C dat 2,1 x 10° CFU/mL va 3,1 x 10°
CFU/mL, trong khi mat do cac ching nay chi dat 1,8x 10°- 2,9 x 10° CFU/mL khi
xtr 1y lanh sau & -20°C. Nhu véy, xir Iy lanh sau ¢ -80°C cho ty 1& séng sot ciia cac
chung vi khuén va xa khuén sau dong kho cao hon so vé6i xir Iy lanh sdu ¢ -20°C.
Két qua nghién ciru twong tu ciing dd duge Zhao va cong su (2005) cong bd va xac
dinh mau vi khudn Lactobacillus brevis dugc xir 1y lanh s&u & -65°C co6 ty 1¢ séng
sot sau dong kho dat 65% cao hon so véi xir 1y lanh sau & -20°C (ty 1¢ séng sot dat
46%) [4].

A.
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Mit dd té bao (Log CFU/mL)
S = N W kA U &N O 0 O

-20°C -80°C -20°C -80°C
Péi chimg Sau khi xi Iy lanh sau 24h Sau khi xtr 1y dong kho 24h
Xa khuan Vi khuén

Diéu kién bdo quin
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Hinh 1. Anh huodng cua tién xir 1y lanh séu t61 (A) mat do (Log CFU/mL) va (B) ty
1¢ sdng sot (%) ctia cic mau dong kho chung vi khuan va xa khuan

3.2 Anh huéng ciia cac chit bao vé téi kha ning séng sét cia chiing vi
khuan PL01.B09 va xa khuan TA3.A03 sau dong kho

Tac dong riéng ré cua viéc sir dung lactose, sucrose, trehalose va skim milk
(10%, w/v) nhu 1a chit bao vé ddi véi kha niang sdng sot cua chung vi khuan va xa
khuén nghién ctru so v&i dbi chimg (chi sir dung nude mudi sinh 1y khtr trang NaCl

0,9%) dugc danh gia & cung diéu kién xtr 1y lanh sau -80°C trong 12h trudc khi chuyén
tiép sang thiét bi dong kho. Két qua thé hién & Hinh 2.A va 2.B cho thay, ¢ su khac
biét vé kha nang tdn tai clia cac ching vi khuan, xa khudn sau dong kho khi st dung
cac chat bao vé khac nhau, trong d6 ty 18 sdng sot cao nhat duge xac dinh khi sir dung
chét bao vé 1a trehalose, dat 79% va 80%, cao hon so véi st dung skim milk (71% va
73%), sucrose (57% va 59%), lactose (52% va 51%) va cao hon ¢ y nghia thong ké so
v6i dbi ching st dung NaCl 0,9% (21% va 18%). Mat do chiing xa khuan TA3.A03, vi
khuin PLO1.B09 sau dong kho sir dung trehalose dat 8,5 x 10° CFU/mL va 1,2 x 10°
CFU/mL. Str dung chat bao vé skim milk 10% mat do xa khuan TA3.A03, vi khuan
DL01.B09 sau dong kho nam trong khoang 1,3-3,6 x 10° CFU/mL.

Mot s6 nghién ctru da bao cao tac dong tich cuc cua trehalose so voi mot sb
chét bao vé khac ddi véi su ton tai cta vi sinh vat trong bao quan lanh sau va dong
kho [4, 5] va xac dinh trehalose 10% d3 1am ting ty 1& song sot cia cac ching vi
khuén Lactobacillus brevis va Oenococcus oeni 1én 56,8% va 40,2% so vai lactose,
sucrose, maltose, glucose, fructose [4]. Piéu nay dwoc 1y giai c6 thé do tac dong lién
két giita phan tir duong trehalose va cac nhém dau phan cuc cua phan tu
phospholipid kép & trén mang té bao gitip bao vé mang té bao. Nguoc lai, trong
truong hop khong str dung chat bao quan trehalose hay cac chat bao vé khac, cac té
bao bi ton thuong sau khi 1am lanh sdu va déng kho do su hinh thanh tinh thé bang,
ty 1& song sot ghi nhan chi dat 8,7%-19% so véi trude khi bao quan déi véi cac mau
db6i chig chi bd sung NaCl 0,9% [8, 9, 10]. Ngoai ra loai dudng nay ciing dugc biét
dén nhu mot chat chéng oxy hoa bao vé mang chdng lai stress oxy hoa [6, 7].
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Hinh 2. Anh huong cua chat bao vé t6i (A) mat do té bao (Log CFU/mL) va (B) ty
1¢ sdng sot (%) ctia chung vi khuan va xa khuan sau déng kho

3.3. Anh huéng caa cac cong thire bao quan khac nhau t6i kha ning ton
tai ctia chiing giong vi sinh vit sau dong kho

Hai chung TA3.A03 va BPL01.B09 duogc thtr nghi€ém bao quan vdi 4 cong thic
mdi truong thir nghiém trén thiét bi déng kho chuyén dung cua don vi (4p dung
bude tién xir 1y lanh sdu ¢ -80°C). Két qua trén Hinh 3.A va 3.B chi ra ca 4 cong
thirc moi truong bao vé sur dung déu cho hiéu qua bao vé cao, thé hién ¢ ti 18 séng
sot cua ca 2 chung glong sau 24 gio xt 1y dong kho dat tir 78 - 91%, cao hon gap
khoang 4 lan so véi mau d6i chung chi dat 18% - 19%. Trong d6, cong thirc moi
truong bao vé HH4 gdom cac thanh phan: Trehalose 10% + skim milk 10% + natri
glutamat 1% + NaCl 0.9% cho hi¢u qua bao vé cao nhat, thé hién & ti 1& séng sot dat
91% ddi v6i mau xa khuan va 88% ddi v6i mau vi khuan, gia tri Log(CFU/mL) dat
10,4 va 10,2, trong tmg mat do té bao dat 4,9x10'° CFU/mL va 2,6x10'"° CFU/mL.
Diéu nay cho thdy, viéc st dung két hop bd sung dong thdi cac chat bao vé l1a
trehalose va skim milk cung véi NaCl 0,9% va natri glutamat 1% co6 tac dung nang
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cao ti 1& séng sot cua hai ching nghién clru sau dong kho t6t hon so voi cac mau
duogc xir Iy voi HH1, HH2, HH3 va so véi mau dugc xtr Iy véi cac chat don 1¢ (Hinh
2.A va Hinh 2.B). Két qua nghién ctru cta ching t61 cing phu hop véi mét s6
nghién ctru da chi ra, moi truong bao vé co su két hop dong thoi ciia mot s6 chat bao
vé cho ty 18 sdng sot cao hon khi str dung moi trudng chi chira riéng 16 mot chét
trong qué trinh bao quan dong kho [1, 3, 11]. Viéc st dung 10% trehalose lam chat
bao vé giup duy tri kha ning sdng sot dat 74%, trong khi d6 su két hop cua trehalose
v6i skim milk va natri glutamat lam tang kha ning sdng sot cua chung vi khuan 1én
85% sau khi dong kho ciing duogc cong bd [2]. Trong nghién ctru nay, viéc két hop
cua trehalose voi skim milk va natri glutamat (HH3) cting cho hiéu qua dong kho
cao, thé hién & ty 18 song sot sau 24 gid dong kho cac ching xa khuan dat 81%, cac
ching vi khuan dat 83%. Tuy nhién, cac chung vi sinh vat nghién ctru c6 ngudn gbe
phan lap tir moi truong bién nén viée bo sung thém mot ty 1& NaCl 0,9% (6 HH4) c6
tac dung nang cao hiéu qua cta bao quan dong kho dbi voi cac ching gidng nay hon
so v&i khi xur Iy voi HH3 (Hinh 3.A va Hinh 3.B).
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Hinh 3. Anh hudng ctia cac cong thirc phdi hop cac qhét bao quan tdi
(A) mat do té bao (Log CFU/mL) va (B) ty 1¢ song sot (%)
cua chung vi khuan va xa khuan sau dong kho
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3.4. Panh gia chit lwong bio quan ching gidng vi khuin va xa khuin
theo thoi gian

Panh gia chét lugng bao quan chung glong xa khuan va vi khuan theo thoi
gian dugc dya trén cac tiéu chi vé kha nang t6n tai va tinh on dinh hoat tinh enzym
ctia chung gidng trong cac ong dong khod dugc bao quan & nhiét d6 phong. Két qua
trinh bay trong Bang 1 cho thay, mat do té bao ngay sau khi xir Iy dong kho déu dat
trén 10'° CFU/mL va mat do t& bao van duy tri & muc > 10'° CFU/mL tai cac thoi
diém kiém tra 1 thang, 3 thang va 6 thang sau dong kho. Tir thang thir 9 dén thang
thir 15 mat do té bao van con duy tri & mac > 10° CFU/mL va khong phat hién vi
sinh vt tap 1an trong mau bao quan, dap tmg TCVN 6168 - 2002, ché phdm vi sinh
vat sau bao quan phai dat mat dé vi sinh vat tuyén chon khong nhé hon 1,0 x108
CFU/mL. Bong thoi két qua danh gia hoat tinh enzym theo thoi gian bao quan cho
thdy chung xa khuin TA3.A03 va vi khuin DL01.B09 vin duy tri dugc hoat tinh
enzym ngoai bao cellulase, amylase va protease thé hién thong qua duong kinh vong
phan giai cac co chat trong tng cellulose, tinh bot va gelatin dat > 10 mm, 6n dinh
so v6i hoat tinh enzym & thoi diém phan 1ap ban dau (Hinh 4) [12, 13]. Nhu vay,
trong nghién ctru nay, chét luong bao quan 2 ching vi sinh vat bién gdm xa khuan
TA3.A03 va vi khuan DL01.B09 theo phuong phap dong khdé dam bao yéu cau quy
dinh tai TCVN 6168 - 2002 sau 15 thang bao quan & diéu kién nhiét d6 phong.

Bang 1. Chét luong bao quan chung gidng xa khudn va vi khuan theo thoi gian

Thoi gian bio Mit d§ té bao (CFU/mL) Hoat tinh
quan chiing giong Xa khuin Vi khuin enzym

0 gio 4.9 x10" 2.6x10" -

1 thang 4.5 % 10" 2.3x 10" -
3 thang 4.0 x 10" 2.1 x10" -
6 thang 3.1x10" 1.5 x 10" +
9 thang 8.5 % 10° 6.9 x 10° +
12 thang 52x10° 43 % 10° +
15 thang 3.9 x 10 2.8 x 10 +

Ghi chii: + Puong kinh vong phdn gidi co chat cellulose, tinh bét, gelatin > 10 mm.

Hinh 4. Hoat tinh enzym cellulase va
amylase cta hai ching vi khuan va xa
khuan sau dong kho
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4. KET LUAN

- Ty 1é sdng sot cua 2 chung B. amyloliquefaciens DPLO1.B09 va Streptomyces
sp. TA3.A03 khi dugc xir Iy mau lanh sau & nhiét d6 -80°C cao hon so véi & -20°C
va cao hon dbi chimg khong xir 1y lanh sau. Viéc két hop xir Iy lanh sau & -80°C két
hop voi st dung cac chat bao vé lactose, sucrose, trehalose, skim milk (10%) gitp
nang cao ty 1& séng sot cia 2 chung nghién ctru, dat 51% va 80%. Trong do
trehalose cho hi¢u qua bao vé cao nhat, dat ty 1& séng sot 79% v&i mau xa khuan va
80% v&i mau vi khuan.

- Hiéu qua bao quan tot nhit & cong thirc ¢6 sy phdi hop cac chit bao vé:
trehalose 10%, skim milk 10%, natri glutamat 1% va NaCl 0,9% két hop tién xir ly
lanh sau ¢ -80°C. Ty I¢ séng sot dat 91% véi mau xa khuan va 88% véi mau vi
khuén, twong (mg mat d6 vi sinh vat sau déng khé dat > 10'° CFU/mL.

- Chét lwong mAu vi sinh vat dong kho dam bao dat mat do vi sinh vat tuyén
chon 16n hon 1,0 ><108‘CFU/mL phu hop theo quy dinh tai TCVN 6168 - 2002 sau
15 thang bao quan ¢ dicu kién nhiét d phong.
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SUMMARY

EVALUATE THE EFFICIENCY OF FREEZE-DRYING PRESERVATION OF
MARINE BACTERIAL AND ACTINOMYCETE STRAINS BY DEEP FREEZING
PRETREATMENT TECHNIQUES AND THE USE OF PROTECTANTS

This study aimed to evaluate the effect of deep freezing pretreatment
techniques and the protectants on the efficiency of freeze-drying preservation of
Bacillus amyloliquefaciens DL01.B09 (Genbank OQ415515) and Streptomyces sp.
TA3.A03 (Genbank OQ415510) isolated from marine sediments in Truong Sa
archipelago (Spratly Islands), Khanh Hoa province. The results showed that the
survival rate of both strains PL01.B09 and TA3.A03 in the sample pretreatment
formula at -80°C was higher than at -20°C and higher than the control without deep
freezing pretreatment, the survival rate reached 71% with actinomycetes and 73%
with bacteria. When the two microorganism strains were deep freezing pretreatment
combined with the use of protectants including lactose, sucrose, trehalose, and skim
milk, their survival rates were 51% - 80%, which is significantly greater than the
control (21% - 18%). Using a combination of protectants including trehalose 10%,
skim milk 10%, sodium glutamate 1% and NaCl 0.9% and deep freezing
pretreatment at -80°C provided the best protective effect, the survival rates were
91%-88% and the density of microorganisms after freeze-drying reached > 10"
CFU/mL. The quality of freeze-dried microbial strains met Vietnam's standard
TCVN 6168 - 2002 after 15 months of preservation at room temperature.

48 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 31, 06 - 2023



Nghién ctru khoa hoc c6ng nghé

Keywords: Freeze-drying preservation, protectants, survivability, deep
freezing pretreatment technique, marine microovganisms, Truong Sa archipelago
(Spratly Islands), bao qudn déng khé, chdt bao vé, kha ndng song sét, ky thudt tién
xit Iy lanh sau, vi sinh vt bién, quan dao Truong Sa.

Nhdn bai ngay 05 thang 10 nam 2022
Phan bién xong ngay 20 thang 10 nam 2022
Hoan thién ngay 15 thang 02 nam 2023

@ Phén vién Cong nghé sinh hoc, Trung tam Nhiét doi Viét - Nga

Lién hé: P6 Thi Tuyén
Phan vién Cong nghé Sinh hoc, Trung tam Nhi¢t do1 Viét - Nga
63 Nguyén Vin Huyén, Nghia Do, Cau Giéy, Ha Noi, Viét Nam
bién thoai: 0974056143; Email: tuyendodhkh@gmail.com

49 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 31, 06 - 2023



