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Bai 1: TACH CHIET VA THU NHAN BROMELIN TU DUA VA ENZYME a-
AMYLASE TU CANH TRUONG
VI KHUAN BACILLUS SUBTILIS
1. Nguyén tic
D0 hoa tan ctia dung dich protein phu thudc vao nhiéu yéu td, vi du su tich dién cua phan
tir protein, mirc d6 hydrat hoa, nhiét do, ... khi thay doi cac yéu t6 nay s& 1am anh huong
dén gia tri dién tich cua protein va anh huéng dén 16p vo hydrat ctia chung, khi d6 cac
phan tir s& két tu lai v6i nhau dé tao thanh khdi 16m, tach khoi dung dich, thuong goi 1a
két ta protein.

- Céc dung moi hitu co nhu aceton, ethanol ... ¢ hang sé dién méi nhé, 1am ngin
can sy phan tan clia cAc protein trong moi trudng va xay ra su két tia protein.

- Céc mudi trung tinh nhu NaCl, NH,),SOy, ... vira 1am trung hoa dién (do céc ion
tac dong twong hd véi cac nhom dién tich trai déu), vura loai bo 16p vo cia phan tir
keo 1am cho cac phan tir protein két tu lai véi nhau.

Cac dung méi hiru co va cic mudi trung tinh 13 nhimg tac nhan két tia thuin nghich
protein, khi loai bd cac tac nhan trén thi protein tan lai trong nudc.
2. Nguyén li¢u va héa chat
Nguyén lieu: Qua thom tuoi, vé con xanh.

Canh trudng vi khuan Bacillus Subtilis
Héa chat: Ethanol.
3. Thuc hanh
3.1. Thu nhan Bromelin tur dira
Chon qua thom tuoi, vo con xanh, got bé phan vo bén ngoai, cit nho rdi cho vao may xay
sinh t6 xay nat (khong cho thém nuéc), d6 ra trén vai man, vat that k¥, 1dy nudc dem ly
tam 4000 vong/phut loai bd can, thu dugc nudc thom trong.
Cho tir tir Ethanol 96° (da duoc trtr lanh) vao dich nuéc thom da thu duoc theo ti 1€:
Nudc thom : ethanol = 1:4
Khudy déu, dé yén trong tii lanh 1 gid, sau d6 dem li tdm 15 phat véi tbec do 4000
vong/phit, loai bé phan dich ndi bén trén, thu lay phan két tua.
Pem phén két tua thu dugc, sdy ¢ 40°C trong khoang tir 1 — 2 gior dé loai bo hoan toan
luong cdn, thu duge ché pham bromelin thd.
3.2. Thu nhdn enzyme a-amylase tir canh truong bacillus subtilis
Can 10g canh truong vi khuén bacillus subtilis, cho vao 100 ml nuéc cat, dé trén may lic
trong 1 gio.
Loc qua vai man, loai bo xac, dich loc dem li tdm 4000 vong/phut trong 15 phut, loai bo
can, thu lay dich a-amylase.
Cho tir tir ethanol 96° (da dugc trir lanh) vao dich a-amylase méi thu dugc theo ti 1€: dich
a-amylase : ethanol = 1:3
Sau khi li tim, loai bo dich ndi bén trén, thu 1ay két tua.
Luong két tia thu duge, dem sdy & 40°C trong khoang 1 — 2 gio, thu duoc ché phim 1-
amylase tho.



Bai 2: XAC PINH HAM LUQONG PROTEIN TRONG CAC CHE PHAM THU
PUQC
2.1. Xéc dinh ham hrong protein bang phwong phap Lowry

Dung dé xac dinh lugng protein c6 trong 1 gam ché phiam enzym (hay 1ml ché
pham enzym 10ng), tir d6 xac dinh hoat tinh riéng ctia enzym trén Img protein enzym.
Phuong phap Lowry ciing dugc sit dung dé dinh luong protein trong cic nguyén liéu
khac.

e Nguyén tic :

Hau hét cac protein déu chira Tyrosin va Tryptophan. Ham luong ctia nhiing acid
amin nay tuy thudc vao loai protein, vi vdy nhiing protein cung loai véi nhau s€ chira
ham lugng acid amin nay nhu nhau.

Khi cho tac dung protein voi thudc thir Folin s& tao thanh mét phtic chit ¢6 mau,
mau nay ty 1é véi ham lugng Tyrosin va Tryptophan, vi thé c6 thé dung phuong phép so
mau dé xac dinh ham luong protein. Phuong phap nay c6 do nhay cao, cho phép phat
hién duoc protein trong dung dich ¢ ndng do 1ug/cm®.

e Hoa chit :

Dung dich Albumin 0,1% : Cén chinh x4c 0,1 g Albumin pha v&i nudc cit thanh
100ml dung dich.

Dung dich A : Can 2g Na,COj3hoa tan trong NaOH N/10 thanh 100ml dung dich.

Dung dich B : Can 0,5g CuSO4.5H; O hoa tan trong dung dich Citrat Natri 1%
thanh 100ml dung dich.

Dung dich C : Chi pha dé dung ngay trong ngay gdm hdn hop cta 2 dung dich A
va B theo ty 1¢ 49/1.

Thudc thir Folin : Cach pha (theo tai liu)

e Cich tién hanh :

Hut 0,4 ml dung dich c6 chira protein, cho vao éng nghiém sach va sdy kho, thém
vao d6 2 ml dung dich C, lic déu va dé yén ¢ nhiét d6 thuong trong 10 phut. Sau d6
thém vao 0,2 ml thudc thir Folin, lic déu trong 5-10 phut, thém nudc cit cho du 5ml, dem
do mat do quang & budc song 750 nm hay 500 nm.

e Dung duong chuin:

Ta thuc hién x4y dung dudng chuan v6i mot loai protein tinh khiét c6 sin, thong
thuong sir dung Albumin tinh khiét. Hat 0,4ml dung dich Albumin chuan c6 ndng do
theo thir ty: 0; 50; 100; 150; 200; 250 pg/ml vao cac 6ng nghiém sach va séy kho da danh
s6 san. Thyc hién phan tng twong ty nhu da ghi & phan trén. Mudn vay ta thyc hién nhu
bang sau dé co dugc cac dung dich Albumin chuin c6 néng do nhu trén :

Ong nghiém s 0 1 2 3 4 5

Nong d¢ protein (ug/ml) 0 50 100 | 150 |200 |250
Dung dich Albumin 0,1% (ml) |0 0,5 1,0 15 2,0 2,5
Nudc cat (ml) 10 95 |90 |85 |80 |75

V& d6 thi biéu dién sy bién thién cua mat do quang (AOD) theo ndng do protein
chuan (pg/ml).
e Tinh két qua :
Tir d6 thi chuan, trén co s& gia tri mat do quang (truc tung) do duoc cia miu thi
nghiém co chira protein can xac dinh, ta suy ra ham lugng protein ctia mau can do (twong
ung voi gia tri truc hoanh).



2.2. Xac dinh ham lwong protein bang phwong phap Bradford
Nguyén tdc:

Céc protein khi phan rng v6i xanh Coomassie (Coomassie Brilliant Blue — CBB)
s€ hinh thanh hop chat mau c6 kha niang hap thu 4nh sang & budc séong 595nm, cudng do
mau ti 1€ v6i néng do protein trong dung dich. Phuong phap nay c6 d¢ nhay cao cho phep
phat hién t6i vai ug protein/ml, d& thyc hién va tiét kiém thoi gian.

Hoéa chat:

Thubc nhuém Bradford: Hoa tan 100mg thubc nhudém Coomassie Briliant Blue
vao 50ml ethanol 96°, thém 100ml HsPO, 85%, dan nudc dén 1000ml.
Dung dich Albumin 100pug/ml cdn 10 mg pha véi nuée cat thanh 100 ml.
Tién hanh thi nghiém:

Ong nghiém 1123 |4|5]|6 7
Dung dich Albumin 0,01% 0|12 |4|6 8] 10
Nudc cat 10/9[8]6]4][2] 0
Nong d6 protein (pg/ml) 0 |10 |20 |40 |60 |80 | 100

Hat 1ml dung dich protein vira pha loing nhu bang trén, thém vao 5ml thudc nhudém
Bradford, lic déu. Sau 10 phut dem do OD tai budc séng 595 nm.
V& do thi biéu dién su bién thién mat do quang (AOD) theo ndng dd protein chuin
(ug/mi) ~

e XA&c dinh ham lugng protein trong mau:
twong tu hut 1ml protein can phan tich, thém Sml thuéc nhudém Bradford, dé yén 10 phut,
dem do OD tai budc séng 595 nm.
Tir dudng chudn suy ra ham lugng protein can phan tich.



Bai 3: XAC PINH HOAT TINH ENZYME PROTEASE
(PHUONG PHAP ANSON)

1. Nguyén tic:

Cho protease tac dung voi co chét 1a casein (hoic hemoglobin), san pham tao
thanh la cac peptid ngan hay acid amin, trong céc loai acid amin, tyrosine chiém da so.
Xac dinh tyrosine bang phan Gmg mau véi thude thir folin, tir d6 xac dinh hoat tinh
enzyme protease theo dinh nghia:

Hoat tinh ciia protease dwoc biéu thi la sé micromole tyrosine sinh ra do thuy
phdn Casein béi Iml dung dich hay 1 mg hon hop chira protease trong 1 phiit ¢ diéu kién
chudn (35,5°C, pH 7.6)

2. Hoa chit:
- Dung dich Na,HPO, 1/15M: hoa tan 5,969 Na,HPO,.12H,0 trong nudc thanh 250 ml
- Dung dich KH,PO,4 1/15M: hoa tan 0,9072g KH,PO, trong nudc thanh 100ml
- Dung dich dém Sorensen 1/15M, pH 7.6: tron 177ml dung dich Na,HPO, 1/15Mva 23
ml dung dich KH,PO,. do va chinh lai pH cho dung.
- Dung dich Casein 1%: dun sbi cach thuy 1g casein trong dém Sorensen dén tan hoan
toan roi sau d6 dinh muc bang Sorensen cho du 100ml.
- Dung dich TCA (tricloro acid) 10%: hoa tan 10g TCA trong nudc cho du 100ml
- Dung dich NaOH 0,5N: hoa tan 10g NaOH trong nudc cho da 500 ml
- Dung dich HCI 0,2N: tron 4,25ml HCI dam déc voi nudce cho du 250 ml.
- Dung dich tyrosin 20mM/I: khudy nghién 0,118 g tyrosin trong dung dich HCI 0,2N vira
da 50ml
- Dung dich tyrosin chuan 1mM{/1: pha loang 5 ml tyrosine 20mM/I trong HCI 0,2N thanh
100 ml
3. Tién hanh thi nghi¢m:
Dung dwong chuin tyrosin:

Ong nghiém 0 1 2 |3 |4 |5

Dung dich tyrosin chuan ImM/1 | 0 02 |04 |06 |08 |1

Dung dich HCI 0,2N (ml) 1 08 |06 |04 |02 |0

Dung dich NaOH 0,5N (ml) 2 2 2 2 2 2

Thubc thir Folin (ml) 06 |06 |06 |06 [0.6 |06
0 1

Luong tyrosin (micromol) 0.2 |04 |06 |0.8

Lic va dé yén 10 phtt dem do mat d6 quang & bude séng 660 nm ’
V& do thi bieu dién sy bién thién mat do quang (OD) theo lugng tyrosin ¢ cac ong.



Xac dinh lwgng tyrosin trong dung dich nghién ctru:

Dung dich ho4 chat Ong nghiém
Thu that | Thu khong
(3 ong) (3 ong)
Casein 1% (ml) 5 5
TCA 10% (ml) 0 5
Dich enzyme mau (ml) 1 0
Lic déu va giir & 35,5°C, trong 30 phut
TCA 10% (ml) 5 0
Dich enzyme mau (ml) 0 1
Loc, léy Iml dich lgc thuc hién phan irng mau
Dich loc (ml) 1 1
Dung dich NaOH 0.5N (ml) |2 2
Thubc thir Folin (ml) 0.6 0.6

Lic déu, dé yén 10 phit, do OD & budc song 660 nm

4. Céach tinh:
Hoat tinh protease:

HT (U = XK

X: sé p mol tyrosin suy ra tir duong chuan
V: tong the tich hon hop phan ing enzyme (11 ml)
v: thé tich dich loc dem phan tich (1ml)

K: do6 pha loang mau
t: thoi gian phan trng (30 phut)

1 Ul (Anson) = 1 micromol Tyrosine/ml/phat ;
hodc = 1 micromol/mg/phut




Bai 4 : XAC PINH HOAT TiNH ENZYME o-AMYLASE THEO PHUONG PHAP

HEINKEL, 1956.

1. Nguyén tic:

Amylase xuc tac phan ung thuy giai tinh bdt thanh duong ( duwong don, duong doéi

hay dextrin phan tir 16n ). Lugng tinh bot con lai phan tng mau voi iod. Xac dinh lugng
tinh bot bi thuy giai, tir d6 tinh ra hoat tinh amylase theo dinh nghia:

Hoat tinh amylase dwoc biéu thi la sé mg tinh bot bi thuy giai boi Iml dich enzyme

(hay 1mg nguyén liéu chira enzyme) trong 1phiit & diéu kién chuan 50°C, pH 6 )
2. Héa chat:

Dung dich NaH,PO,4 0,05M: hoa tan 1,9502g NaH,PO4.2H,0 trong nudc thanh
250 ml.

Dung dich Na,HPO, 0,05M: hoa tan 0,8962g Na,HPO,.12H,0 trong nudc thanh
50 ml.

Dung dich dém phosphate 0,05 M pH 6: tron 87,7ml dung dich NaH2P0‘4 0,05M
va 12,3ml dung dich Na,HPO,4 0,05M thém 100ml nudc cat, do lai pH bang may
pH ,

Dung dich tinh bot 1% pha trong pH 6: lay 50ml dung dich dém phosphat 0,05M
pH 6 dem dun s6i. Can 1 g tinh bgf)t tan, hoa vao mot it dém, khuay giéu, do vao
dung dich dém dang s6i, vira khudy vira dun s6i trong 3 phut cho dén khi dung
dich trong suot. Pinh mutrc té1 100ml bang dung dich dém.

Dung dich Iod: 1g I, va 2g KI, thém nudc thanh 100ml, bao quan lanh. Khi dung
pha loang 500 lan.

Dung dich HCI 1N: 8,4ml HCI dam dac pha thanh 100ml

Dung dich HCI 0,1N: pha loang tir dung dich HCI IN

NaCl 0,1%

3. Tién hanh thi nghiém:
Dung duong chuan tinh bot:

Ong nghiém 112 |3 |4 |5 |6
Tinh bot 10mg/ml (ml) 0 |1 ]2 |3 |4 |5
Dung dich dém (ml) 5 (4 |3 (2 |1 |0
Nong d6 tinh bot (mg/ml) 0 |2 |4 |6 |8 |10

Hat 0,1ml dung dich tir cac 6ng nghiém thém 0,9 ml dém, thém vao 9 ml dung

dich K| di pha lodng 500 lan.

Pem so mau ¢ bude song 560nm.
V& do thi biéu thi mdi twong quan gitra nong do tinh bot va gia tri AOD.



Phéan &rng enzyme

Thir thé:lt (3 6Ilg ) Thir khﬁng (3 6llg )

Tinh bot 1% (ml) 1 1

NaCl 0,1% (ml) 1 1

Dbém Phosphate pH 6 (ml) 2 2

Lic déu, dé 6n nhiét & 50°C trong 5 phut

Dung dich enzyme (ml) 1 I

Dé 6n nhiét & 50°C, 10 phut

Dung dich HCI 0.1N (ml) 5 5

Dung dich enzym (ml) 0 1

[] Hat Iml dung dich tir céc 6ng nghiém trén. Thém vao mdi dng nghiém 9ml dung dich
I,KI da pha loang 500 lan.
[] Lac déu, dem do OD tai budc sobng 560nm.

Cong thirc tinh toan: Hoat dp a-Amylase trong Iml dich enzym
X*K

t*v
Trong do :
S6 mg tinh bot suy ra tir dudng chuén.
Hé s6 pha lodng.
Thé tich enzym cho vao hén hgp phan ing enzym
Thoi gian enzym phéan tng

< XX



BAI 5. PANH GIA PO SACH CUA CAC CHE PHAM ENZYME THU PUQC
BANG PHUONG PHAP DPIEN DI CO SDS
1. Nguyén tic

Trong phuong phap nay céac protein dugce phan Gng voi cac chat hoat dong bé mit
mang dién tich 4m 1a SDS (Sodium Dodecyl Sulfate) dé tao thanh mot phirc hop mang
dién tich 4m, va s& di chuyén vé cuc duong cta dién truong. thém vao d6 mot chat khur 1a
mercaptoethanol hodc dithithreitol (DTT) dé pha v& cau nbi S-S cia protein (va cac tiéu
don vi ciia chung). Nho d6 sy di chuyén trong gel ctia cac phan tir protein trong cting mot
diéu kién chi phu thudc vao kich thude, nhitng phan tir ¢ kich thudc 1on s€ di chuyén
cham hon so v6i nhitng phén tir c6 kich thudce nhd.

Muc dich cua phuong phép dién di dugc st dung dé danh gia do tinh sach va xac dinh
phan tir luong cta protein, ngudi ta thudng so sanh véi mot thang phan tir chudn 13 hdn
hgp protein c6 trong luong phan tir khac nhau da biét.
Téc d6 di chuyén cia protein trong phuong phéap dién di phu thudc vao:

- pH ctia mdi truong

- Hinh dang va trong lugng phan tr

- Cuong do cua dién truong

- Nhiét do

- Tinh chit cta gia mang (gidy, acetate, cellulose ... )s& anh huéng it nhiéu 1én sy di

chuyén cua protein.

- Thoi gian dién di.

Lép gel gom muc dich 1am cho céc protein trong mau dugc gom lai tao thanh mot
bang mong, 16p gel phan tich s€ tao ra cac bang protein co6 kich thudc khac nhau tir cung
mot diém xuat phat ban dau.

2. Dung cu va héa chat
Dung cu:

B6 ngudn dién di, hop dién di, dung cu lam gel (tim kinh, lugc, kep ...). Pipet,
may khuay ttr, may hut chan khong.

Céu tao ciia mot khung gel: Gel dugc chuan bi trong mot khoang hep, dugc tao
thanh boi hai tam kinh, phan cach nhau boi mot tim dém bang chat déo hodc nguyén liéu
thich hop, mleng dém dai hon tdm kinh khoang 1cm chiéu rong va c6 d6 day 0,5 mm, cic
gleng noi mau cho vao duoc tao thanh tir cac rang lugc chay dai ngang dinh gel c6 cung
chiéu day véi miéng dém, cac rang luoc dai khoang 1 cm, rong 2 — 10mm, khoang cach
gitra cac rang khoang 3mm.

Héa chat:
1. Dung dich acrylamidehay dung dich don hop
Acrylamide (FW 71,08) 30g
Bis-acrylamide 0,89
Dan nude dén 100ml. Bao quan & 4°C noi tbi trong 3 thang.
Dung dich nay djc co kha niang gdy ung thu nén phdi mang gdng tay trong khi lam thi
nghiém.

2. Dém gel phan tach (stock separating gel ) hay 4X dém gel long (1,5Tris-Cl,
pH8,8)

Hoa tan 3,639 Tris (FW 121,1) trong 15ml H,0.

Chinh pH = 8,8 bang HCI 4N.
Thém nudc cat vao cho da 20ml. Bao quan noi téi & 4°C trong 3 thang.
3. Dém stacking gel

Hoa tan 1,5g Tris (FW 121,1) trong 20ml H,0.
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Chinh pH = 6,8 bang HCI 4N.
Thém nude cit vao cho di 25ml. Bao quan noi tdi & 4°C trong 3 thang.
4. Dung dich SDS 10% (c6 thé bdo qudn trong 6 thang)
5. Dung dich Amonium Persulphate 10% (dung trong ngay)

6. TEMED

7. Dung méi pha mau
bém gel Stacking 25ml
Dung dich SDS 10% 4ml
Glycerol 2ml
Bromophenol Blue 2mg
b-mercapto ethanol iml

Dan nude dén 10ml, bao quan & -20°C trong 6 thang
8. Gel phii Iéng (0,375M tris-HCI 0,1% SDS pH8,8)
bém staking gel ~ 25ml
SDS 10% imi
9. Bém dién di (pH 8,3)
Tris(FW 121,1) 3,028¢g

Glycine 14,413¢g
SDS 19
Dan nude dén  1000ml. Dung dich khong can kiém tra lai pH , bao quan trén 1
thang ¢ nhiét do phong.

10. n-butanol bdao hoa nuoc.
n-butanol  50ml
H,O 5mi
Lic déu, cho vao binh 16ng , dé yén sé& tao thanh 2 pha, pha trén la n -butanol b&o
hoa nudc.
11. Dung dich nhuom protein
Coomasie blue G-250 0,69
Acid acetic 100ml
Thém nudc cho du  1000ml. Dung dich chira trong chai ¢c6 mau , bao quan ¢ nhiét do
phong.
12. Dung dich rira mau
Acid acetic  70ml
Methanol ~ 50ml
13. Dung dich ¢6 dinh mau nhanh
Isopropanol 250ml
Acid acetic 100ml
Thém nudce cho du 1000ml
Tién hanh thi nghiém theo cic buéc sau:
- Bué6c 1: chudn bi mau
Mau khé hoidc dung dich duoc hoa tan tryc tiép trong dung moi ‘pha mau sao cho
c6 néng d 0,5—1,5mg protein/ml, dun doi cach thuy trong 5 phut, dé nguoi.
- Bude 2: chuan bi gel dé dién di
Trude hét ta can biét duoc chiéu dai , chiéu rong va chiéu day cta khudn gel dé
tinh dugc thé tich gel can diéu ché dé tranh lang phi.
Gia st can diéu ché 30ml dung dich gel dé dién di , phai can cac dung dich gdc
theo ti 1€ sau:
Béng: Pha ché hon hop dung dich gel dién di
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Nong d6 (%) 5 75 |10 |12,5 |15
Dung dich acrylamide (ml)
Dém gel Stacking (ml)
SDS 10% (ml)

H,O (ml)

Cho vao m 6t Erlen c6 nhanh n6i voi mot may hat chan khong ~ , vira hat vira
khudy bang may khudy tir cho dén khi hét bot khi.

Ammonium Persulphate (ul) 150 | 150 | 150 | 150 |150
TEMED (ul) 10 |10 |10 |10 |10

Léc nhe cho tan hét
Budc 3; cho gel dién di vao khuon duc gel
Cho gel dic vao khudn duc gel, cho dén khi cach chan rang luoc khoang 3 — 5mm.
D46 1én mit trén cua gel dac 300ul n-butanol bio hoa dé tranh hién tuong oxid hoa
ngan can su polymer hoa cua gel.
Sau 1-2 gid da polymer hoa xong va dong dic lai , nghiéng db n-butanol ra ngoai,
trang ngay lai bang dung dich phu gel 16ng (khoang 0,3ml).
Thém vao 0,5ml dung dich phu gel 1ong dé ¢ dinh gel.
Budc 4: chuan bi gel Stacking
Pé c6 10ml dung dich gel stacking, tién hanh nhu sau:
Dung dich Acrylamide 1,32ml

Dém Stacking 2,49ml
SDS 10% 99ml
H.0 6,09ml

Khudy tir va hit chan khong dé loai bot khi
Ammonium persulphate  50,1ml
TEMED 4,95ml
Lic nhe cho tan hét.
Budce 5: Bién di
Dd dung dich phu trén gel dién di ra va cho 0,5ml gel stacking vira diéu ché xong
dé trang bé mit cua gel, d6 bo.
Do cho day gel stacking vao va dit lugc vao dé thanh cac giéng . Chu y khong dé
tao bot khi dudi cac rang lugc. Dé gel ¢b dinh it nhat 60 phit.
Nhe nhang Iy luge ra khoi gel, tranh 1am hong céc vach ngan cach.
Trang lai giéng bang dung dich dién di, sau d6 d6 bo dung dich dién di.
bat gel dung trong hop dien di , thém dung dich dién di vao hop dién di bcrm 5-
10ulco nong do khoang 1 ug/ul mau protein di duge xtr Iy bang dung dich pha miu vao
giéng. Pong dién va tién hanh dién di.
Sau khoang 1 gio, khi vach chi thi xuéng gan dén day cua gel, tit dién va lay gel
ra nhuom.
Budc 6: Nhuom va doc két qua
bt gel trong dung dich ¢ dinh mau nhanh trong 30 ph(t, thinh thoang lic nhe.
Chuyén gel qua dung dich nhudm protein trong vai gio , thinh thoang lic nhe dén
khi ndo cac vach mau xuét hién 1én.
Cubi cung cho gel vao dung dich tdy mau , dung dich nay duoc thay 2 1an trong 1
ngay dén khi nao gel trong.
Gel hoan tat c¢6 thé duoc bao quan trong acid acetic 7% hodc nudc.
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