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TOM TAT

Nghién ctu bao quan dai han cac chiing vi sinh vat co y nghia rat Ion trong cng tac xay dung va duy tri cac b
suu t4p nguon gen vi sinh vat cé gia tri. Trong nghién ctu ndy, hai chung nim soi Aspergillus gracilis BSK6.1
va Pestalotiopsis neglecta BS3.2 phan lap tir cac hom g duoc tién hanh bao quan bang phuong phap déng kho.
Hai chiing dwoc nudi cdy trén moi truong thach va thu hoach sinh khdi cho dong khé vao ba thoi diém 7, 10 va
13 ngay sau cdy. Céc cong thirc chat bao vé duoc sir dung bao gdm skim milk 10%, skim milk 12% va trehalose 7%,
skim milk 10% va inositol 5%. Két qua cho thay, sau 3 thang bao quan bang dong kho hai chung nim sgi cho ty
1& sbng sot dat 100%. Thoi gian thu hoach sinh khdi thich hop cho bao quan dong kho cua ca hai ching 1a 7 - 10
ngay sau cay. Khuan lac cua ching BS3.2 sinh truéng tét hon véi cong thuc chat bao vé skim milk 10% va
inositol 5%, skim milk 12% va trehalose 7%. Khuan lac cua ching BSK6.1 sinh truéong tt hon véi cong thirc
chat bao vé skim milk 12% va trehalose 7%, hoic skim milk 10%. Két qua budc dau nady nham muc dich xay
dung quy trinh bao quan hiéu qua déi voi hai chiung nam BS3.2, BSK6.1 va huéng t6i &p dung cho cac loai nim
soi khac.

Tir khoa: Bao quan dai han, dong kho, chit bao vé, nam trén gd, pha huay sinh hoc.

MO DAU

Vi sinh vat c6 kha nang trao dbi chat rét linh hoat, do d6 c6 thé dé dang phat trién trong nhiéu diéu kién moi
treong khac nhau. Chinh vi vay, vi sinh vat trong do c6 nam sgi c6 thé 1am héng vat liéu gbc hivu co (gidy, da,
gidy dau, hang dét hodc gb) va vat liéu gbc vo co (thay tinh, kim loai hodc da). NAm soi phan bé réng rai trong tw
nhién va gay hw hdng cac db vat bdng gé trong nhidu méi trwdng khac nhau (El-Gamal et al., 2016). C4u trlc cla
gd ddng vai tro 1a co chét cho ndm sinh trwéng va phat trién. Do dd, viéc thu thap va lwu gilr cAc ching ndm soi
gay phéa huy vat ligu gb 1a rat quan trong trong viéc tim kiém cac bién phap bao vé phi hop cho loai vat liéu nay.

Nhiéu phwong phéap bdo quén da dwoc nghién clu (ng dung trén ndm soi bao gdm nhitng phwong phap don
gian va it ton kém nhw nudi cay lién tuc, bao quan trong dau khoang, trong nwoc, trong dat va trong silica gel.
Céac phuwong phap phirc tap va doi héi trang thiét bi pht hgp nhw déng khé va bao quan lanh trong nito 1dng
(Ozerskaya et al., 2022). Cac nghién ctru cho thdy khéng c6 phwong phap nao la phd quat dé bao quan cac loai
vi sinh vat va luén can phai can bang wu diém va nhwoc diém clia cac phwong phap khac nhau. Vi vay, nén chon
nhiéu phuwong phap d& bdo quan ching gidng va béng cach nay sé lam gidm kha nang mét chiing hodc mét cac
dac tinh sinh hoc quan tam (Ayala-Zermefio et al., 2017).

Pong kho 1a mét k§ thuat tiém nang dé& bao quan lau dai va dwoc st dung phd bién tai nhidu co s& nghién ctru
va bao tang chiing gidng vi sinh vat. Hau hét vi khuan va ndm hinh thanh bao t& hodc bao t&r dinh déu ton tai
trong qua trinh déng khé (Croan, 2000). Trong déng kho, skim milk duwoc st dung phd bién nhw chét bao vé do
c6 tac dung bao phd va lam 6n dinh cac thanh phan cAu tric mang té bao ciing nhw cung cép nang lwong cho
qué trinh phyc héi cda vi sinh vat (Chin et al., 2021). Bén canh d6, mét sé hop chét nhu trehalose, inositol,
sodium glutamate... d3 dwoc bd sung nham tang hiéu qua bao vé (Tan et al., 2007).

Muc tiéu cua nghlen cu nay la xac dinh thdi gian nudi cdy thich hop cla cac ching ndm khi dua vao bao quan
va tim kiém chat bao vé thich hgp cho viéc dong kho va bao quan sau déng khé cac ching nay. Tt cac két qua
buwéc ddu nay sé xay dwng quy trinh bao quan cac ching n&m sei néi chung béng phwong phap déng khdé nham
nang cao hiéu qua lwu gitr chiing gidng vi sinh vat phuc vu nghién ctru (rng dung tai Trung tam Nhiét d&i Viét - Nga.
NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu

Chuing ndm soi Aspergillus gracilis BSK6.1 va Pestalotiopsis neglecta BS3.2 phan Iap tir vat liéu gb tai kho K620
(Thai Nguyén) dwoc lwu gilk tai Phong Vi sinh, Phan vién Cong nghé sinh hoc (Trung tam Nhiét d&i Viét - Nga).
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Cac chuang ndm dwoc nudi cly trén moi trudng Potato Dextrose Agar PDA (Himedia, An D) va luu gitr & 4°C. M6t
sO hoa chat dung trong nghién ctru cé xuat x&¢ An Do, Canada, Dirc.

Phwong phap
Phwong phap déng khé

Céc chang ndm soi duwgc nubi cly trén méi trwdng thach dia & 30°C. B sung 3 mL dung dich chét bao vé lén bé
mét tan ndm va dung que cdy vé tring cao nhe dé thu bao t& va soi ndm. Chuyén toan bo dung dich bao vé
chiva bao t&r va sgi nAm sang éng Eppendorf 5 mL, vortex that k§. Hat 200 pL dich huyén pht cho vao éng
cryovial 2 mL vo tring, déng lanh & —80°C trong 2 gid. Tién hanh déng kho sinh khdi nAm sei trong may déng
kho chan khong ALPHA 1-2 LD plus & nhiét dd binh ngwng -45°C va ap suét budng 5 Pa trong 24 gi&r. Céc bng
cryovial dwoc day ndp vin va bao quan & nhiét do +4°C.

Céc chiing ndm dwoc dwa vao bao quan tai cac thoi diém 7 ngay, 10 ngay va 13 ngay tudi. Cac cong thirc chat
bao vé dwoc str dung bao gdm: CT1 (skim milk 10%), CT2 (skim milk 12% va trehalose 7%), CT3 (skim milk 10%
va inositol 5%) (Ryan & Smith, 2007; Tan et al., 2007; Ozerskaya et al., 2013). Trehalose va inositol dwgc kht
trung riéng & 121°C trong 15 phut. Skim milk dwoc khir triing 2 1an & 105°C trong 20 phut.

Ddnh gid kha ndng ton tai va sinh trréng sau bdo quan

Trwée khi tién hanh déng kho, dac diém hinh thai va sinh trwéng cla cac ching ndm trén dia thach Sabouraud
Dextrose Agar SDA (Merck, Btrc) dwoc xac dinh va dwoc st dung lam tiéu chuén tham khao dé& danh gia kha
néng sbng sét, dd thuan khiét, hinh thai, mau séc khuén lac... cGa ching sau khi déng kho va theo thdi gian bao
quan. Hat 10 pL dich huyén phu sinh khéi ndm va céac chat bdo vé nhé vao gitra dia thach SDA, U dia & 30°C va
theo d&i kha nang sinh trwdng & thoi diém 4, 7, 10 va 13 ngay. Kha nang sbng sét va dd thuan khiét cta céac
chang ndm dwoc theo dbi tai thoi diém sau déng khé va sau 1 va 3 thang bao quan. D& phuc hdi chiing gidng,
cac 6ng mau déng khé duoc bd sung 200 pL dung dich dém Phosphate Buffered Saline PBS (8 g NaCl, 0,2 g KCl,
1,44 g NapHPO,, 0,24 g KH2PO4, nwéc cat 1 lit), 0 & nhiét dd phong 30 phat. Hat 10 pL dich hoan nguyén nhé
vao gitra dia thach SDA, G dia & 30°C va theo d&i kha nang sinh trwéng & cac thdi diém twong tw nhw mau trude
déng khd. Chup anh va do dwong kinh khuan lac. Budng kinh tdn ndm dwoc tinh béng hiéu sé D - d (trong d6 D
la dwerng kinh khuan lac (mm), d 13 dwdng kinh cla giot dich). Néu sy phét trién, mau sic va hinh thai khuén lac
clia cAc ching ndm gidng véi cac dic diém dwoc ghi nhan trudc ddng kho cé nghia 1a da bao tdn kha ning sbng
s6t cta cac chung nay. D6 thuan khiét cta cac ching nAm méc ciing dwoc danh gia khi xac dinh kha nang séng
st (Berikten, 2021).

Xt ly sé liéu

Céc thi nghiém dwoc thue hién 18p lai 3 1an. Két qua dwoc tinh toan bing phdn mém Excel 2017 (Microsoft Corporation,
Redmond, WA, USA).

KET QUA VA THAO LUAN

Anh hwéng cua thoi gian nudi cdy dén kha nang sinh trwdng va hinh thai khuan lac cta cac ching ndm
sau dong khoé

Nh&m Iya chon dwoc thei diém thu sinh khéi thich hop nhét cho bao quan déng khé, cac ching ndm soi duoc
nudi cay trén dia thach PDA va sinh khéi ndm dwoc dwa vao bao quan & cac do tudi 7, 10 va 13 ngay sau cay.
Két qua cho thdy dd tudi clia hai chling nAm nghién ctvu c6 anh hudng dén tbc dd phat trién cda khuan lac cla
ching & cac thoi diém kiém tra khac nhau sau déng khd (Hinh 1). Trén méi trwéng SDA, ching BS3.2 ¢6 khuén
lac dang téa tron, mau trdng, b& mat bong xdp. Ching BSK6.1 c6 khuan lac dang téa tron, mau xanh luc xam,
vién ngoai mau trédng, b& mat dang bét min, phéng. Kiém tra sau khi déng kho 48 gi¢’ va sau bdo quan 1 va 3
thang cho thay, ca hai ching van dadm bao kha ndng séng s6t 100% va gitr dwoc cac dac diém hinh thai dac
trwng (Hinh 2). Quan séat thi nghiém cho thay & 4 ngay va 7 ngay sau khi hoan nguyén mau déng khé va cay dich
hoan nguyén Ién dia thach SDA, c6 sw khac nhau rd rét vé& tbc do phat trién gitra cac mau dong khd & ca ba thoi
diém kiém tra ddi v&i ca 2 chiing ndm. Sau 10 va 13 ngay theo ddi, khuan lac tr m&u déng khd hoan nguyén ctia
mau 7 ngay tudi va 10 ngay tudi co téc do phat trién twong dwong nhau va cao hon hdn so véi mau 13 ngay tudi.
Nhin chung, ddi v&i ca hai ching d6 tudi ndm 7 - 10 ngay 1 phi hop nhét khi tién hanh bdo quan bang phwong
phap dong khé.
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Hinh 1. Pwong kinh hé sei ctia mau 7 ngay tuéi, 10 ngay tudi va 13 ngay tudi ctia ching BS3.2 (A) va BSK 6.1 (B) trwéc
va sau dong kho tai cac thei diém theo d&i khac nhau

7 ngay tudi 10 ngay tudi 13 ngay tudi

Hinh 2. Hinh anh hé sei clia chiing BS3.2 & cac dd tudi khac nhau trwéc déng kho (A - F) va sau dong khé 3 thang
(G - L) sau 13 ngay theo d&i. Mau 7 ngay tudi trwéc déng kho (A: mit trén, D: mat dwéi) va sau dong khé (G: mét trén,
J: mét dwéi). Mau 10 ngay tudi trwéc dong kho (B: mit trén, E: mét dwdi) va sau dong kho (H: mét trén, K: mat dwéi).

Mau 13 ngay tudi trwéc dong khd (C: mat trén, F: mat dwéi) va sau dong khé (I: mat trén, L: mat dwéi).

Anh hwéng chia cac chat bao vé dén kha ning séng sét va sinh trwéng clia cac ching ndm sau dong kho

V&i muc tiéu lwa chon dwoc cong thire dung dich bao vé thich hop hwéng téi bdo quan lau dai va duy tri dwoc
kha nang séng sét cao, hai chiing ndm sgi BS3.2 va BSK6.1 dwoc thir nghiém bao quan véi ba cong thirc chat
bao vé khac nhau. K&t qua tai hinh 3 chi ra ca ba céng thirc chat bao vé str dung d&u cho hiéu qua bao vé cao,
thé hién & ti 1& sbng sét clia cad 2 ching gidng sau ddng khod va sau bao quan 1 va 3 thang dat 100%. Déi voi
chiing BS3.2, cong thirc chat bdo vé 3 (CT3: skim milk 10%, inositol 5%) va cong thirc chét bao vé sé 2 (CT2:
skim milk 12%, trehalo 10%) c6 tbc do tang dwéng kinh khuan lac cao hon dang ké so véi cong thire 1 (skim milk
10%). Sau bao quan 3 thang, CT3 cho dwéng kinh khuan lac dat 40,67+0,58 mm va 71,17+0,76 mm; CT2 cho
dwdng kinh khuan lac dat 26,67+1,53 mm va 69,00+1,73 mm & ngdy tht 5 va ngay 14 sau cdy. Trong khi d6, &
CT1, dwdng kinh khuan lac chi dat 16,33+0,58 mm va 60,50+2,29 mm & cuing thdi diém kiém tra (Hinh 3A, Hinh 4).
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Hinh 3. Bwéng kinh hé soi ctia chiing BS3.2 (A) va BSK 6.1 (B) trwéc va sau dong kho
v&i cac cong thikc chét bao vé khac nhau

Congthirc 1 Cong thire 2 Coéng thirec 3

C7

—

Hinh 4. Hinh anh hé sei cua ching BS3.2 trwéc dong kho (A - F) va sau dong kho 3 thang (G - L) véi cac cong thirc
chét bao vé khac nhau sau 14 ngay theo ddi. Céng thiec 1 trwéc dong kho (A: mét trén, D: mét dwéi) va sau déng kho
(G: mat trén, J: mat dwéi). Cong thirc 2 trwéc dong kho (B: mat trén, E: mat dwéi) va sau dong kho (H: mat trén, K: mat

dwéi). Cong thire 3 trirdrc dong khé (C: mat trén, F: mat dwéi) va sau dong kho (I: mat trén, L: mat dwéi).

Cong thirc chat bao vé 2 ciing cho tbc do sinh trwéng khuan lac cao khi kiém tra sau dong khé va sau bao quan 1
va 3 thang dbi v&i ching BSK6.1 (Hinh 3B). Céng thirc chét bdo vé 1 cho hiéu qua twong dwong cong thirc 2.
Céng thirc 3 cho két qua tét khi kiém tra sau khi ddng khd. Tuy nhién, & thdi diém 1 va 3 thang bdo quan sau
déng khé cong thire 3 cho téc dé sinh trwéng khuan lac thdp hon han so véi 2 cong thirc con lai, twong (ng dat
33,831£0,29 mm va 32,83+2,47 mm (CT3), 37,67+2,25 mm va 38,33+2,52 mm (CT1), 37,67+1,15 va 37,50+1,52 mm
(CT2) sau 13 ngay theo ddi (Hinh 3B). CAc cong thirc chat bao quan c6 anh hudng dén hinh thai khuan lac sau
déng khd va bao quan. Cu thé tai thdi diém 3 thang sau déng kho, khuén lac & ca ba cong thirc chat bdo quan
xuét hién cac dwong xé ranh tr tam va cac vong ddng tam co mau s&c khac nhau, bé mét khuan lac gb ghé,
dang hat hoi 16i & tam, nhét la & cong thirc 3 (Hinh 5).
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Hai chiing ndm soi thé hién kha nang sbng sét 100% sau qua trinh déng khd khi chi str dung skim milk ho&c skim
milk két hop véi inositiol hodc trehalose nhw chét bao vé. Bac biét, ca hai chiing c6 kha nang phuc hdi tét sau
doéng khd va 3 thang bao quan véi chat bao vé Ia skim milk két hop véi trehalose. Trong tw nhién, trehalose duwgc
san xuét trong cac bao tt va bao tl dinh cia nAm va ndm men dé bao vé mang va céc protein cla ching (Tan et
al., 2007). Trehalose ndi bao tich Ily trong giai doan tang trwéng &n dinh va doéng vai trd dw triv carbohydrate
(Croan, 2000). Cac nghién ctu gan day da chirng minh rang trehalose 1a mét trong nhitng chét bao vé hiéu qua
nhét dbi véi bao quan vi sinh vat (Han et al., 2022).

Chuing BS3.2 thé hién kha nang sinh trwéng tét nhat sau dong khé va 3 thang bao quan véi cong thire chat bao
vé skim milk két hop véi inositiol nhwng chiing BSK6.1 thi ngwoc lai. Bidu nay cho thay, quy trinh bao quan va
kha n&ng phuc hdi cé sy khac biét dang ké gitka cac nhém phan loai khac nhau tham chi gitra cac loai trong cuing
moét nhom (Ibatsam et al., 2012).

Tbc dd sinh trwdng cla hai chiing ndm khao séat bj anh hwéng béi qua trinh déng khd va bao quan tuy nhién, sw
thay ddi vé& dac diém hinh thai khuan lac 1a khdng I&n. Tém lai, phuong phap dong kho st dung trong nghién ciru
c6 thé bao ton hiéu qua cac chiing ndm soi Aspergillus gracilis BSK6.1 va Pestalotiopsis neglecta BS3.2 phan lap
tir vat liéu gb va c6 thé ap dung cho ca nhiéu loai ndm soi khac.

Coéngthirc1  Cong thirc 2 Coéng thirc 3

A

Hinh 5. Hinh anh hé sei cua chiing BSK6.1 trwéc dong kho (A - F) va sau dong khé 3 thang (G - L) véi cac cong thirc
chét bao vé khac nhau sau 13 ngay theo d&i. Cong thirc 1 trwéc dong kho (A: mat trén, D: mat dwéi) va sau déng kho
(G: mat trén, J: mat dwéi). Cong thirc 2 trwéc dong kho (B: mat trén, E: mat dwéi) va sau dong kho (H: mat trén,

K: mat dwéi). Cong thivre 3 trwwd'c dong kho (C: mat trén, F: mat dwéi) va sau dong kho (I: mat trén, L: mat dwéi)

KET LUAN

Nghién ctru da xac dinh thdi gian nudi cdy ban ddu va céng thirc chét bdo vé thich hop cho dong khod va bao
quan sau dong kho hai ching ndm soi Pestalotiopsis neglecta BS3.2 va Aspergillus gracilis BSK6.1. Thoi gian
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nudi cdy ban dau thich hop 1a 7 - 10 ngay trén mai trwéng thach PDA & 30°C. Cong thirc chét bao vé thich hop
dbi v&i chiing Pestalotiopsis neglecta BS3.2 la skim milk 10% va inositol 5% hodc skim milk 12% va trehalose
7%. Cong thire chat bao vé thich hop déi véi ching Aspergillus gracilis BSK6.1 1a skim milk 12% va trehalose 7%
hoac skim milk 10%.

Loi cam on: Cong trinh nay duoc thuc hién nho s hé trorkinh phi ciia Dé tai: Xay dung bé co sé dir liéu nguan gen vi sinh
vt cia Trung tam Nhiét doi Viét - Nga. Ma s6 SH.N2.01/23.
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SUMMARY

Research on the long-term preservation of microbial strains is significant in setting and maintaining valuable
collections of microbial genetic resources. In this study, two strains of filamentous fungi Aspergillus gracilis
BSK6.1 and Pestalotiopsis neglecta BS3.2 isolated from wooden material for preservation purpose were
preserved by freeze-drying. Two strains were cultured on agar dishes and their biomass was harvested for freeze-
drying on 7, 10, and 13 day-after-inoculation. Skim milk 10%, skim milk 12% and trehalose 7%, skim milk 10%
and inositol 5% were used as protectant formulations. The results showed that after 3 months of freeze-drying
preservation, two filamentous fungi strains had a survival rate of 100%. The appropriate time point for biomass
harvesting for both strains is 7 - 10 days after incubation. Colonies of strain BS3.2 grew better with skim milk
10% and inositol 5%, skim milk 12% and trehalose 7%. While colonies of strain BSK6.1 grew better with skim
milk 12% and trehalose 7%, or skim milk 10%. This preliminary result allows the development of an effective
preservation process for the two fungi strains BS3.2, and BSK6.1, and possibly for other filamentous fungi species.

Keywords: Biodegradation, long-term preservation, lyophilization, protectant agents, wooden fungi.
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