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TIEUCHUANQUOCGIA TCVN 9299:2014

Vi sinh vat — Bao quan dai han vi sinh vat diing trong néng

nghiép — Phuong phap nito 1dng

Microorganisms — Long term preservation of microorganisms used in agriculture —
Liquid nitrogen method

1 Pham vi ap dung

Tiéu chudn nay ap dyng cho viéc bao quan dai han vi sinh vat (vi khuan, xa khuan, nAm men, ndm sgi)
di dwdng hiéu khi va vi hiéu khi st dung trong nong nghiép (trir vi sinh vat ding trong linh vige thi y)
dwéi dang sinh dwdng va bao tir trong didu kién vé triing bang phwong phép nito 16ng.

2 Thuét ngir, djnh nghia

Trong tiéu chudn nay st dung cac thuat ngir va dinh nghia sau:

21

M4u giéng (sample of culture)

Giéng da dwoc chon loc, lai tao, ¢é tinh di truyén 6n dinh va khéng bj tap nhiém.
2.2

Bao quan dai han vi sinh vt (long term preservation of microorganisms)

Viéc duy tri cac chang vi sinh vat thuan khiét, trong didu kién phit hop, bdo ddm mat d6 té bao vi sinh
vat khéng nhé hon 10° CFU/mI, kh6ng'bi tap nhiém, bdo tdn hoat tinh sinh hgc ban d4u va thoi gian
bao quan khéng nhé hon 10 nam.

2.3
Ty 1@ séng ciia vi sinh vét (survival rate of microorganisms)

Phan tram gilra lvong t& bao hodic bao ti tai thoi diém kiém tra mAu bdo quan va lwgng té bao hodc
bao tlr ngay trwéc khi bao quan.

24
Vi sinh vit tap (contaminating microorganisms)

Vi sinh vat khéng déng nhét vé& hinh thai té bao va khuan lac so véi gidng vi sinh vat ban dAu.
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2.5
Hoat tinh sinh hoc cua vi sinh vat (bioactivity of microorganisms)

Kha nang cla vi sinh vat thdng qua hoat déng séng clia chiing ¢é tac dyng dén qua trinh sinh truéng,
phat trién clia cay tréng, vat nuéi, kifm soat sinh hoc va sinh thai méi trudng.

2.6
M6i trirdrng nudi cay (cultural medium)

Moi trdng thich hop cho si phat trién clia mét loai hay mét nhém vi sinh vat nao d6.

3 Mbi tredng nudi ciy va thubc thir

3.1 Méi trredng nudi ciy

3.1.1 Thanh phin méi trwdng

C6 thé sl dung méi trieérng ¢b ban san trén thj triedng hodc méi truding dwdi day:
3.1.1.1 M&i tredng dé nudi cly vi khudn
- Méi trwdng YM (Yeast Mannitol)

Xem A.1 cha Phy luc A.

- Méi treéng Ashby

Xem A.2 ctia Phy lyc A.

- Méi trudrng DAC

Xem A.3 cuia Phuy lyc A.

- Méi trwdrng Pikovskya

Xem A.4 clia Phy luc A.

- Méi trvong King B

Xem A.5 clia Phuy luc A.

- Méi tredng SP (Sucrose Peptone)

Xem A.6 ctia Phy luc A.

- Méi tredng Thit ~ Pepton

Xem A.7 clia Phu luc A.

3.1.1.2 Méi treéng dé nudi cAy xa khuén

- Méi trvong Gauze
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Xem A.8 ctia Phuy luc A.

- Méi tredng ISP — 4 (Inorganic Salts Starch — 4)
Xem A.9 clia Phy lyc A.

3.1.1.3 Mai trwerng dé nudi cdy ndm men

- Méi trwong Hansen

Xem A.10 cla Phu luc A.

3.1.1.4 M@di trerng dé nubdi ciy ndm sei
- Méi trwéng Czapeck

Xem A.11 ctia Phy lyc A.

- Méi trvorng Czapeck — Dox

Xem A.12 ctia Phy lyc A.

- Méi trwong PD (Potato Dextrose)

Xem A.13 clia Phy lyc A.

3.1.2 Cach chuén bj

Can va hoda tan cac thanh phan méi trwdng trong nuwéc cét theo thir ty da cho.

3.1.2.1 Moi trrorng thach nghiéng

Phan phéi tir 4 ml dén 6 ml méi trwéng (3.1.1) vao cac ng'nghiém (4.2.2), day nat, khir tring 30 min
& 121 °C trong ndi hip 4&p Iwc (4.1.3), lam ngudi d&n 50 °C, a4t éng nghiém nghiéng khodng 45°, dé
yén cho ddng dic, doi bé mat thach khé tién hanh ciy giéng.

3.1.2.2 Moi trwwrng thach dia

Phan phdi méi tredng (3.1.1) vao binh tam giac (4.2.1), day nut bong, khiv tring 30 min & 121 °c
trong ndi hap ap Iyc (4.1.3), 1am ngudi dén 50 °C, phan phéi cac lwgng tir 15 ml dén 20 ml méi tredng
vao c4c dTa Petri (4.2.3) 43 chuén bj s3n (4.3); tién hanh trong ti cy vé tring (4.1.2).

3.2 Moi trwdng bdo vé

3.2.1 Thanh phin

Stra gly (Skim milk) 20,0¢
Meso - inositol (CgH12,06) 509
Nuwéc cat vira dl 100 ml

3.2.2 Cach chuén bj

Can va hda tan cac thanh phan méi trdng bdo vé trong nuwéc cét theo thir ty da cho (3.2.1). Sau d6
cho vao binh tam giac (4.2.1), khi tring & 115 °C khéng qua 15 min trong néi hap 4p Iwc (4.1.3).
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3.3 Dung djch pha lodng
Dung dung dich pha lodng 1a nwéc mudi sinh ly (NaCl 0,85 %), pH = 7, khéng chira cac hop chét nito;

L&y 9 ml dung dich pha lodng cho vao cac éng nghiém (4.2.2) ho3ic 90 ml dich pha lodng cho vao cac
binh tam gi4c (4.2.1), ddy nut bdng va khir tring & 121 °C khéng it hon 20 min trong ndi hap 4p luc
(4.1.3).

4 Thiét bi, dung cu

St dung cac thiét bj, dung cu thdng thwdng trong phang thi nghiém va cu thé nhw sau:
4.1 Thiét bj

4.1.1 Binh dng mdu vi sinh vat c6 chira nitor ldng, cé chira nito 1éng ludn ngap mau bao quan,
nhiét 3 tir ~156 °C dén —196 °C.

4.1.2 Tu cdy vo trung, van tbc dong khi trung binh 0,79 m/s, liu legng khi 1204 m®h, mang loc
ULPA véi kich thwdc 16 tir 0,1 pm dén 0,3 pm.

4.1.3 Nai hip ap lye, ap suét téi thidu 101,3 kPa, nhiét 86 121 °C.
4.1.4 Ta sdy, nhiét dé tir 40 °C dén 260 °C.

4.1.5 Ta &m, nhiét do tir 20 °C aén 60 °C.

4.1.6 Ti lanh, c6 thé duy tri nhiét 46 5 °C

4.1.7 Can ky thuat, c6 46 chinh xac dén 0,01 g.

4.1.8 May do pH, c6 dai do pH tir 0 gén 14.

4.1.9 May tron (Vortex), téc dd 1000 r/min.

4.2 Dung cu

4.2.1 Binh tam giac, dung tich 250 ml.

4.2.2 Ong nghiém, 18 mm x 180 mm.

4.2.3 Bia Petri, duwdng kinh 90 mm.

4.2.4 Ong bao quan Polypropylen, co nit xody, dung tich 2 ml, chju nhiét dd tr 196 °C dén 121 °C.
4.2.5 Gang tay (Polyolefin).

4.2.6 Que cdy.

4.2.7 Que gat miu (ban trang).

4.2.8 Pipet (Micropipet), co thé iy cac thé tich 0,1 mlva 1 ml.
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4.3 Chudn bj dyng cu

Dung cu st dung trong nudi cdy, bao quan vi sinh vat phai dwgc riva sach, tiét tring béng mét trong
cac phwong phap dwéi day:

+ Khir tring kho: Gilr & nhiét do 180 °C khéng it hon 1 h trong ti sy (4.1.4) hoic;
+ Khir triing wot: Gilr & nhiét d5 121 °c khéng it hon 30 min trong ndi hap ap lyc (4.1.3).

Rlra sach éng bao quan Polypropylen, sau d6 ngam trong dung dich HCI 2 % trong 12 h, rira lai béng
nudc may tir 3 1An dén 4 1An, trang lai bing nwéc cit, sau d6 khir triing bing gitr & nhiét d6 121 °C
khéng it hon 20 min trong ndi hdp ap Iyc (4.1.3).

5 Cach tién hanh

5.1 Tao sinh khéi vi sinh vat

M3u gidng (2.1) dwoe nudi cly trén méi trwdng thach nghiéng da chudn bj s&n (3.1.2.1), & nhiét d6 va
th&i gian thich hep (tir 28 °C dén 30 °C khong it hon 2 ngay dbi véi vi khudn, ndm men, tir 28 °C dén
30 °C khéng it hon 3 ngay déi véi ndm soi va tir 35 °C dén 37 °C khong It hon 5 ngay déi véi xa
khuén) @& vi sinh vat phat trién ddng d&u trén vét cly, thu sinh khéi vi sinh vat dé tién hanh bao quan;
tién hanh trong ti cay vé tring (4.1.2).

5.2 Tao djch huyén phu vi sinh vat

Dich huy&n phu vi sinh vat dwgc chudn bj bang cach cho 2 mi dich mai trwéng bao vé da chuén bj s&n
(3.2.2) vao 6ng thach nghiéng da nudi cly vi sinh vat (5.1), sau d6 dung que céy vd tring khudy nhe
tao dich huyé&n phis ddng nhét; d3m bao mat do t& bao vi sinh vat khéng nhé hon 10° t& bao/ml.

Dung pipet vé tring lay 1>mI dich huy&n phti nhé vao day éng bdo quan d3a chuén bj sn (4.2.4), sau dé
déng nap éng bao quan; khdng dé dich vi sinh vat 1&n mép ho#c thanh éng bao quan.

Tién hanh trong ti cdy vo tring (4.1.2).
5.3 Bao quan
P4t éng bdo quan Polypropylen cé chira mAu gibng (5.2) vao ti lanh (4.1.6) & 5 °C trong 30 min.

Sau d6 chuyén ngay éng bdo quan cé chira mau giéng (5.2) vao vi tri bao quan trong binh nito 1dng
(4.1.1).

CHU THICH: Can mang g#ng tay polyolefin khi thao tac d& tranh bj bdng tay.
5.4 Chét lwgng san phdm sau bao quan

- Ty lé sbng ctia mau gibng khéng nhé hon 10° CFU/mI;

- Khéng chtra vi sinh vit tap;

- Hoat tinh sinh hoc clia mau giéng khang thay ddi so véi trwdc bao quan.
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5.5 Kiém tra miu
5.5.1 Ty lé sbng ctia vi sinh vt

5.5.1.1 Chuén bj dung djch huyén phi vi sinh vat
L4y mAu bdo quén cin kiém tra ra khéi binh nito 1dng. M3u dwgc hoat hoa bing céach 1am tan nhanh
t&i mirc cb thé (théng thuwéng dwa ngay vao ti 4m & nhiét d6 37 °C trong 40 s dén 60 s).

Dung pipet vé trung lay toan bd dich huyén phl trong éng bao quan polypropylen vao 9 ml dung dich
pha lodng @3 chudn bj s8n (3.3), tranh cham dAu pipet vao dung dich pha loang. Trén k§ bng may
tron Vortex (4.1.9) dé dung dich pha loding mu c6 ndng d4 pha loang 1a 1072 Tiép tuc pha loang dé
dat dugc d6 pha loang 10°, 10*, 10°,

5.5.1.2 Ciy miu

Dung pipet vé trung lay mét Iwgng (thwong la 0,1 ml) dung dich huy&n phu vi sinh vat cy vao dia Petri
chlra mdi trwérng da chudn bj sdn (3.1.2.2). M&i ndng d8 pha loang dwoc ciy I3p lai trén khéng it hon
2 dia Petri. Dung que gat vé triung gat d&u cho @én khi dung dich huyén phii vi khudn thdm du trén bé
mat thach, tién hanh trong ta cy vé tring (4.1.2).

Doi khé bé mat thach, Up ngwoc dia Petri, nudi trong ti 4m & nhiét a6 va théi gian thich hop (tir 28 °C
dén 30 °C khéng it hon 2 ngay dbi véi vi khudn, ndm men, tir 28 °C dén 30 °C khéng it hon 3 ngay
dbi v&i ndm sgi va tir 35 °C dén 37 °C khéng it hon 5 ngay d6i v&i xa khudn).

5.5.1.3 Tinh két qua
DPém sb lvgng khuén lac d3c trung trén méi dia Petri.

Sé lwgng vi sinh vat trong mAu thir dwece tinh theo cong thire (1):

2C
N = x 100 (1)

V(n1 + 0,1nz)d

trong dé:

N la s Iwgng vi sinh vat trong mAu thl, tinh bang don vi hinh thanh khudn lac trén mililit
(CFU/mI);

>C  latdng sbé khuln lac dic trwng dém dwoc trén tit ca cac dia Petri dwgc gilr lai;
\Y la thé tich dich cy trén mdi dia Petri, tinh bang mililit (m!l);

ny la sé dia Petri dworc gitr lai & dd pha loang thir nhét;

n; la sé dia Petri dwgc gilt lai & dd pha lodng thi hai;

d la hé sé pha lodng twong (rng véi 46 pha loang thir nhét.

10
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CHU THICH:

1) Bém & cac dia Petri c6 chira khong qué 300 khudn lac & hai d9 pha loang ké tiép nhau va diéu co ban la
mét trong cac dfa nay c6 chira it nhéat 15 khuén lac;

2) Lam tron két qua dén hai chir s6 co nghia;

3) Biéu thj két qua béng sé tir 1,0 dén 9,9 nhan véi 10% trong d6 x Ia 1Ty thira twong tng clia 10.

Ty 1& séng clia miu giéng dwoc tinh theo cong thire (2):

N,
R= x 100 )

No

trong dé:
R la ty 1& sbng ctia m3u gibng, tinh bdng phan tram (%);

N, la sb Iwgng vi sinh vat trong th&r sau bao quan, tinh bang don vi hinh thanh khuan lac
trén mililit (CFU/ml);

N, la s lwong vi sinh vat trong mau th trwéc bdo quan, tinh bing don vj hinh thanh
khudn lac trén mililit (CFU/m).

5.5.2 Kiém tra vi sinh vat tap

5.5.2.1 Chun bj dung djch huyén pht vi sinh vat
Xem 56.5.1.1

5.5.2.2 C4y miu

Xem 5.5.1.2

5.5.2.3 Doc két qua

Quan sat cac khudn lac vi sinh vat moc trén dia Petri (5.5.2.2), néu thdy cac khudn lac khéng dic
trung cla méu thir chirng té mau thir chira vi sinh vét tap.

5.5.3 Hoat tinh sinh hoc

Tién hanh theo nhirng phuwong phap cu thé phy thudc vao dic tinh sinh hoc clia tirng mau gidng.

11
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Phu luc A
(Qui dinh)
Thanh phin méi trweng nudi ciy

A.1 Méi treeérng YM (Yeast Mannitol)

Mannitol (CgHg(OH)g) 10,0 g
Dikali hydro phosphat (K;HPO,) 05¢g
Magie sulphat ngam bay phan t& nwéc (MgS0Q,.7H,0) 02g
Natri clorua (NaCl) 0,19
Chét chiét nAm men 05g
Canxi cacbonat (CaCO,) 059
Dung dich cong gd dd 1% (CaaH220HsS,Nay)* 2,5 ml
Nwéc cét vira da 1000 ml
pH 6,8 dén 7,0
CHU THICH:

1) * Dung dich cong g6 dd 1%: Hoa tan 1 g céng gb dd trong 100 ml nwdc cét;
2) Néu mdi trudrng thach nghiéng hoac thach dTa thi bd sung 20,0 ¢ thach.

A.2 Méi treré'ng Ashby

Mannitol (CeHs(OH)s) 20,09
Dikali hydro phosphat (K:HPO,) 0,2g
Magie sulphat ngam bay phan t nwéc (MgS0,.7H;0) 02g
Natri clorua (NaCl) 02g
Kali sulphat (K.SO.) 0,149
Canxi cacbonat (CaCO,) 509
Nuwéc cét vira da 1000 ml
pH 6,8d4n 7,0

CHU THICH: Néu méi treérng thach nghiéng hodc thach dia thi bd sung 20,0 g thach.

12



A.3 Mdi trwéng DAC

Axit malic (C4HsOs) 50g
Kali dihydro phosphat (KH,POy) 059
Sét sulphat ngam bdy phan t&r nwéc (FeSO,.7H,0) 0,059
Mangan sulphat (MnSO,) 0,01g
Magie sulphat ngdm bay phan tlr nwéc (MgSO,4.7H,0) 0,19
Natri clorua (NaCl) 0,02g
Canxi clorua (CaCly) 001¢9
Natri molybdat (Na;MoQ,) 0,002 g
Dung dijch Bromotymol blue (5 %) (C27H2sBr.0sS)* 2,0ml
Ho#c dung dich céng go a6 (1 %) (Cs2H2,0sHsSNay)** 2,5ml
Nwéc cat vira da 1000 ml
pH 6,8dén7,0

CHU THICH:

TCVN 9299:2014

1) * Dung dich Bromotymol blue 5%: Hda tan 5 g Bromotymol blue vao 100 ml Etanol (C;HsOH) 20%

2) ** Dung dich céng g6 dd 1%: Hoa tan 1 g cdng gb dd trong 100 ml nwéc cat
3) Néu mai trrdng thach nghiéng hodc thach dfa thl bd sung 20,0 g thach.

A.4 Mo6i treong Pikovskaya

Glucoza (CgH120s) 10,049
Canxi (lll) phosphat (Ca3(PO.).) 50g
Amoni sulphat ((NH,).SO,) 059
Kali clorua (KCI) 0249
Magie sulphat ngdm bay phan tlr nwéc (MgS0,.7H,0) 01g
Mangan sulphat (MnSO,) 0,001g
Sét sulphat ngam bay phan tlr nwéc (FeSO,.7H,0) 0,001 g
Chét chiét nAm men - 05¢
Nuéc cét vira di 1000 ml
pH 6,8dén7,0

CHU THICH: Néu méi trrong thach nghiéng hodc thach dfa thi bd sung 20,0 g thach.

13
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A.5 Mébi trerng King B

Pepton 200g
Glyxerin 1004¢
Magie sulphat ngam bay phan tir nwwéc (MgS0,.7H,0) 1,5g
Dikali hydro phosphat (K;HPOy) 159
Sét sulphat ngam bay phan t&r nwéc (FeS0O,4.7H,0) 0,001 g
Chét chiét nAm men 05¢g
Nwérc cét vira dd 1000 ml
pH 7,08én7,2
CHU THICH: Néu méi tredrng thach nghiéng hosic thach dia thl b sung 20,0 g thach.
A.6 MOoi treedrng SP (Sucrose Peptone)
Sacaroza (C12H2,044) 200g
Pepton 50¢g
Dikali hydro phosphat (K-HPOy,) 05g¢g
Magie sulphat ngadm bay phan tlr nwédc (MgS0,.7H;0) 0,259
Nuwée cét vira du 1000 m!
pH 6,8 4én 7,0
CHU THICH: Néu méi triedrng thach nghiéng hoac thach dTa thl bd sung 20,0 g thach,
A.7 MOoi trerong Thit - Pepton
Chét chiét thit bd 5.0g
Pepton 10,09
Natri clorua (NaCl) 50¢
Nuwéc cét vira d 1000 mi
pH 6,8dén7,0
CHU THICH: Néu méi trieérng thach nghiéng hodic thach dfa thi bd sung 20,0 g thach.
A.8 MOoi trirrng Gauze
Tinh bdt tan (CsH100s)n) | 20,0 g

14
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Kali nitrat (KNO;) 109
Kali dihydro phosphat (KH,PO, ) 05¢g
Magie sulphat ngadm bay phan t& nwéc (MgSO,.7H,0) 059
Natri clorua (NaCl) 05¢
Sét sulphat ngam bay phan t& nwéc (FeS0,.7H,0) 0,01g
Nuwérc cét vira di 1000 ml
pH 7,0dén7,2

CHU THICH: Néu mai truérng thach nghiéng hodc thach dTa thl bd sung 20,0 g thach.

A.9 MGoi trwong ISP - 4 (Inorganic Salts Starch — 4)

Tinh bt tan (CgH1005)n) 10,0g
Kali dihydro phosphat (KH,PO, ) 109
Magie sulphat ng@m bay phan t&r nwéc (MgSO,.7H;0) 109
Natri clorua (NaCl) 10g
Amoni sulphat (NH,).SO, 20g
Canxi cacbonat (CaCQ,) 1,09
Nwérc cét vira dl 1000 ml
pH 7.08én7,2

CHU THICH: Néu méi trieéng thach nghiéng hoc thach dia thi bd sung 20,0 g thach.

A.10 Moi trrrorng Hansen

Glucoza (CeH120s) 50,09
Pepton 10,09
Kali dihydro phosphat (KH,PO,) 309
Magie sulphat ngam bay phéan tl nwéc (MgS0,4.7H,0) 30g
Nwéc cét vira di 1000 ml
pH 6,8 dén 7,2

CHU THICH: Néu mai trwérng thach nghiéng hoic thach dTa thi bd sung 20,0 g thach.

A.11 Mbi trieong Czapek

Sacaroza (C13H22044) 30,0g¢g

15
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Natri nitrat (NaNO3) 30g

Kali dihydro phosphat (KH,PO,) 1049

Magie sulphat ngam bay phan tt nwéc (MgS0O,.7H,0) 0,5g

Sat sulphat ngam bay phan t& nwéc (FeS0,.7H,0) 0,01g

Nwérc cét vira du : 1000 ml

pH 6,0 4én 6,5
CHU THICH:

1) pH mai clia trwedrng dugce didu chinh bang axit axetic 1N
2) Néu méi trirdrng thach nghiéng hodc thach dTa thi bd sung 20,0 g thach.

A.12 Méi trwdrng Czapek — Dox

Sacaroza (C12H22044) 30,09
Natri nitrat (NaNO,) 20g
Kali clorua (KCI) 109
Kali dihydro phosphat (KH,PO,) 10g
Magie sulphat ngam bay phan t&r nwéc (MgS0O,.7H.0) 05¢g
Sét sulphat ngam bay phan t&r nuéc (FeSO,.7H,0) 0,01g
Nwéc cét vira du 1000 ml
pH 6,03én 6,5
CHU THICH:

1) pH méi cha trwdng dwoc didu chinh bang axit axetic 1N
2) Néu méi trerérng thach nghiéng hodc thach dia thi bd sung 20,0 g thach.

A.13 Moi trerng PD (Potato Dextrose)

Dextroza (CgH120g) 20,09

Khoai tay * 200,0g

Nuwéc cit vira dd 1000 ml

pH 6,0dén 6,5
CHU THICH:

1) Khoai tay thai nhé, cho vao 1 lit nwdc va dun séi trong 20 min; sau d6 loc [y nudc trong dé si dung lam
moi tredng

2) pH méi cla trréng dwoce diéu chinh béng axit axetic 1N
3) Néu méi trerng thach nghiéng hosc thach dfa thi bd sung 20,0 g thach.

16
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Thw muc tai liéu tham khao

[1] 10 TCN 416:2000. Phwong phap bao quan dai han nguén gen vi sinh vat néng nghiép bang nito
léng.
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