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TOM TAT: Cdc diéu kién cdn thiét cho phdn ing phdt sing sinh hoc dya trén hé théng
luciferase - luciferin can ATP da dugc khdo sdt. Nong dd cudi cing ciia Mg** & 10mM la thich
hop. St dung 5ug luciferase va 32ug luciferin cho mdt phdn vng cho phép dinh luong dugc
lugng ATP trong khodng 1077 — 1073 moles. Tuy nhién, mat dé & bao vi khudn trong khodng
10° — 10° CFU/ml chi dugc xdc dinh khi lugng luciferase la 50ug va luciferin 32ug cho mdi
phdn 1ing. Chat hoat dong bé mdt ARR thich hgp nhdt cho vigc ly trich ATP. Sit dung dich chiét
phén doan luciferase tit [ong dén dom dém duoc tiia bing 65% ammonium sulfate bao hoa da
xdc dinh dugc mét méi quan hé tuyén tinh giita lugng ATP trong khodng 107 - 10 moles
hodc mdt dé 1€ bao vi khudn trong khodng 1 0’ — 10° CFU/ml vdi lugng dnh sdng phdt ra. Cdc
két qua thu dugc chiing 18 khd ndng sit dung ché phdm luciferase nay dé dinh lugng ATP hodc
mdt d vi khudn trong viing tuong iing.

MG PAU

D€ dinh lugng vi sinh vat, cdc phudng phdp truyén thdng thuting dudc sit dung 13 d€m
tryc ti€p dudi kinh hién vi, d€m khudn lac, MPN (most probable number), mang loc... Cdc
phudng phdp nay ¢ nhugc diém 1a cin biét k§ thudt vi sinh vt hoc, sai s cao do chi xdc
dinh dugc mdt bd phén nhdt dinh trong s& vi sinh vat thyc t€ hién dién, k&t qua phu thude
vao mdi trudng st dung va dieu kién nudi cdy, khong phin biét duge t& bao sdng va t& bao
chét, cin thdi gian dai tf mot d€n vai ngady mdi cho két qua. PE khic phuc nhuge diém
chim cho k&t qud clia cdc phuong phdp trén, nhiéu phudng phdp dinh lugng vi sinh vat cho
k&t qua nhanh hon da dugc nghién ctu va sit dung [1]. Mt trong cdc phudng phép dude si
dung nhiéu 1a phuong phdp do ATP (adenosine triphosphate) dya trén phéan iing phat sing
sinh hoc ctia phan ting oxi héa luciferin dudc xic tdc bdi enzyme luciferase cin ATP é Pom
D6ém nhu sau:

Mg+2
E+LH;+ ATP+0, g——®  Oxyluciferin + AMP + CO, + hv + PP;

(E : luciferase, LH; : luciferin)

Uu diém cda phuong phdp nay 12 d& thuc hién, d6 nhay cao va c6 thé xdc dinh mét
cdch chinh xdc mét d vi sinh vat chi trong vai phiit [2, 4]. Do vdy, phudng phdp nay dugc
iing dung nhiéu dé gidm s4t vé& sinh bé mit thi€t bi, khéng gian trong cdc diy chuyén sin
xudt va ch€ bién thuc phdm, 1am cong cy dé gidm sit cdc mdi nguy gy nhidm thong qua
ti€p xiic bé mit trong chuong trinh HACCP (Hazard Analysis Critical Control Point) [3].
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Tai Viét Nam, nhim néng cao hiéu qua trong viéc gidm sét, ki€m tra vé sinh bé mat
cdc thi€t bi, nha xudng san xuit ch€ bién thuc phdm, 1én men cong nghiép... cling nhu d6 an
toan v€ mit vi sinh cda nguyén liéu, ban thanh phdm va thanh phim, viéc ap dung phudng
phap dinh lugng nhanh vi sinh v4t bing phin dng phdt sdng dua vao ATP di trd thinh yéu
cau thuc tién. Tuy nhién, han ché 16n nhit ciia phuong phap nay khi dugc si dung tai Viét
Nam 1a cin c6 thi€t bi do 4nh sdng va héa chat dic tidn. Vi vdy, viéc nghién ciu ché tao
thi€t bi va hda chit trong nudc dé thay th& cho ngoai nhip 13 mdt trong céc bién phdp gidm
chi phi va gid thanh tao diéu kién thic ddy su ap dung rdng rai cia phuong phap tai Viét
Nam. Trong bai bdo nay, tdc gid trinh bay mét s6 k&t qud trong viéc xdc dinh ndng do cédc
thanh phin chinh ciia phdn Uing phdt sdng va nghién citu st dung luciferase tinh ch& khong
hoan toan tf Pom BPém vao viéc dinh Iugng nhanh vi sinh vt nhim tao cd sd cho viéc diéu
ch& bd héa chit cin cho phudng phdp dinh lugng nhanh vi sinh vat bing phan tng phdt sdng
sinh hoc cin ATP.

VAT LIEU VA PHUONG PHAP

Gidng vi sinh vdt: cdc thi nghiém ly trich ATP tir t& bao vi sinh vat va x4c dinh tuong
quan giifa lugng dnh sdng phét ra va s6 Iigng t€ bao vi sinh vat dudc thyuc hién trén ching
Salmonella typhimurium nhén tit Trung tim giéng vi sinh vt Nhat Ban (Japan Collection of
Mlcroorgamsm JCM).

Thu mdu Pom Dém: Pom Pém duge thu bit & khu vire Cin Gid TP. Hd Chi Minh va
lam kho bing P,Os trong chan khong. Long dén (cd quan phat séng) & phin dudi cia Pom
Bém kho dudc tach ra va giit —20°C cho dén khi diing.

Héa chat: luciferase, chat ly trich ATP (FL-SAR), ATP chuén ctia hing Sigma, My:
luciferin (Biotium, M§); chat ly trich B/S Extractant (Biothema, M¥); chét ly trich n-Dodecyl
Trimethyl Ammonium Bromide (DTMAB) ctia hing Wako, Nhat Ban; bo kit dinh lugng
ATP (Labsystems, Phan Lan); ammonium sulfate va succinic acid clia hdng Prolabo, Phadp;
aceton (Trung Qudc); Tris, MgSO, va dithiothreitol (DTT) ctia hing Merck, Piic; bovine
serum albumine (BSA) ctia hang Boehringer Mannheim, Pic.

Thiét bi do dnh sdng: tin hiéu phét ra trong phdn Wng phat sing do biing thi€t bi do 4nh
sdng Luminoskan TL (Labsystem, Phan Lan), thé hién biing don vi 4nh séng tuong d&i (RLU
— Relative Light Unit).

Thyc hi¢n phan ving phdt sang va do higng dnh sdng phdt ra: hdn hop phdn tng phadt
sdng 200pul dung dich c¢6 thanh phin gdm 0,IM Tris — succinate pH 7,75, lmM EDTA,
0,5mM DTT va 0,1% BSA, ATP, MgSO,, luciferin va luciferase. Cdc thanh phin ATP,
MgSO0s, luciferin va luciferase c6 lugng thay ddi tily muc dich thi nghiém. Cdc tharh phin
clia phdn ting dugc bd sung vao dng do theo th ty nhy sau: dung dich dém, EDTA, MgSO,,
luciferin, ATP va cudi cing la luciferase. Tron nhanh hén hop bing mdy rung vortex trong
vai gidy va dit ngay vao budng do. Ti€n hanh do va ghi nhin gia tri 4nh sdng phdt ra (RLU).

Ly trich ATP ti¥ t¢' bao va dinh lugng ATP bing phéan iing phdt sdng: Chuin bi huyén
phi t& bao S. typhimurium (sau khi ria sach v6i nudc cit vo trung) sao cho ODmgnm dat
khoang 0,3. ATP dugc ly trich bing cdch st dung mot trong bdn chat ly trich v6i ndng do
cudi ciing nhu sau: 10% (v/v) B/S Extractant, 0,1% (w/v) DTMAB, 50% (v/v) FL-SAR va
50% (v/v) ARR. Hon hdp ly trich ATP gdm 200ul dung dich trong mot dng Eppendorf gdm:
50pl huyén pha t&€ bao, chat ly trich, b8 sung nude cho di 200pul. Tron hdn hgp bing mdy
rung vortex trong 15 gidy. Stt dung 50ul dich ly trich dé do ATP biing bo kit do ATP. Phin
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ng phét sdng c6 thanh phin nhu sau: 110pl dung dich dém Tris - acetate 0,1M, pH 7,75,
50p dich trich ATP va 40ul dung dich do ATP. Ti€n hanh do nhu md t& § trén.

Khdo sdt sy tuong quan tuyén tinh gifia log(RLU) va log(sé té bao): chuin bi huyén
phil & bao S. typhimurium (sau khi da rita sach vdi nudc cat vo triing) sao cho ODgjonm dat
khoang 0,1 (khodng 10° CFU/ml) va 0,3 (khodng 8x10® CFU/ml). Pha lodng lién ti€p bac 10
dé tao ra cdc huyén phit ¢6 mat d6 107, 10°... va 10° CFU/ml. L&y 50pl cdc huyén phi & bao
& mdi ndng dd cho vao dng do, thyc hién viéc ly trich ATP vdi chat trich va lugng (ndng dd)
thich hgp sao cho tdng dung tich ly trich 1a 100pl. Tron bing cich vortex trong 15 gidy. D&
yén 45 gidy. Bat dng do vao budng do, nap 100ul dung dich phén ¢ng phdt sing. Pay bubng
do, ti€n hanh do va ghi nhin gid tri do dudc.

Xdc dinh mdt dp 1€ bao vi khudn: mat do t€ bao vi khudn S. typhimurium (CFU/ml)
duge xdc dinh bing phudng phdp d6 dia trén méi trudng thach dinh dudng (0,3% cao thit,
0,5% pepton, 1,5% agar, pH 6,8). '

Tdch chiét va tinh ché so b6 luciferase tiv Pom Dém [5]: mot gram 16ng dén khé dugc
nghién k§ béng cdi chay st trong lanh trong 3 phit. B8 sung 30ml acetone lanh, khudy déu
trong lanh 30 phit. Dich chi€t bing acetone dudgc loc qua gidy loc khéng tro. Can loc (bot
acetone) chifa luciferase dudc rira 2 1an biing acetone lanh va 1am khd trong binh hit &m
chian khong. Luciferase dudc chiét tir bot acetone bing 5ml ammonium sulfate (AS) 10%
lanh. Huyén phit duge ly tdm trong lanh ¢ 7.000g trong 20 phiit. Tda dudc rita vdi 6ml dung
dich AS 10%, ly tdm tudng tu trén. Dich trong sau ly tim dudc gdp chung lai goi 13 dich chiét
thd luciferase. Cin bt AS da nghién nhuyén, b8 sung vao dich chiét thd luciferase sao cho
nong do AS bio hda dat 45%, khudy déu dung dich cho AS tan hoan toan, dé yén trong lanh
15 phit. Ly tdm 10.000 vong/phiit trong 5 phiit § 4°C. Lay dich trong bén trén, loai bd tda.
Thém bot AS vao dich trong ndy sao cho ndong do AS bdo hoa dat 65%, khudy dung dich cho
AS tan hoan toin, d€ yén trong lanh 15 phit. Ly tim 10.000 vong/phuit trong 5 phiit § 4°C.
B6 dich trong bén trén, ta dugc huyén phi trd lai véi 10% AS. Dung dich nay la dich
luciferase tinh ch& khéng hoan toan.

Xdc dinh hoat tinh luciferase; phdn tich protein; dinh lugng t€ bao S. typhimurium bdng
phdn iing phdt sdng s dung luciferase tit Dom Ddm: dugc thyc hién nhu trong bdo cdo trudc
[5-71.

KET QUA S
) 2 : 3

Ham lugng cua luciferase, 95 |
luciferin, Mg** trong phdn vng phdt '21 .
sdng. Luciferase, luciferin va Mg** Ia 15
cdc thanh phin quan trong cin dugc 11
khdo sdt vé nong do t8i uu trong phan 0.5 1
ttng phdt sdng. Qua khao sat lugng 3 e ' r ' T
luciferase cAn cho phdn tng, cdc tdc G- 5,10 415, 200 -25.. 30
gid nhin thdy ludng 4nh sdng phét ra luciferase (kg)
phy thudc tuyén tinh vdo lugng Hinh I: Anh hudng ciia lwong tin hiéu dnh sdng do
luciferase trong phdn ng trong dugc (RLU) va lugng luciferase trong mot phdn
khodng tir 1 - 30ug (Hinh I). Trong ung (2ug luciferin; 0,04pg ATP va 4umole Mg*?)

cdc khdo sdt ti€p theo lugng luciferase
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dugc chon 12 5pg/phan tng. Anh hudng ctia ndng d6 Mg** 1én phdn tng phdt sing dugc

khdo sit trong khodng ndng do tit
0 - 200mM (Hinh 2).

Néng d6 Mg* t5i uu cho phédn
ting 12 10mM. Ti€p theo, dnh
hudng clia lugng luciferin d6i véi
phdn tng phdt sing dudc khao
sat vdi lugng luciferin thay ddi tir
2 - 64ug/phdn dng vdéi giai s6
mole ATP dugc st dung @ 1077
— 10" mole/phan tng. K&t qua
cho thdy & cdc trudng hdp lugng
luciferin dao ddng trong khodng
32 - 64pg/phdn tng, c6 moi
tuong quan tuyén tinh gilta
log(RLU) va log(ATP) (Hinh 3).
T cdc két qud thuc nghiém trén
¢6 thé xdc dinh thinh phin cla
phdn dng phdt sdng 1a 5Spg
luciferase/phdn ng, luciferin
32ug/phan tng trong dung dich
dém c6 ndng do Mg 1a 10mM.
Véi thanh phan phdn Gng nay cé.
thé xdc dinh ATP trong khodng tif
107 = 10" moles/phan ting.

log(RLU)

piéu ki¢gn trich ly trich
ATP ra khéi t& bao vi sinh vit.
Ti€n hanh khdo sdt hiéu qua ly
trich ATP tir t& bao vi sinh vit clia bén
loai chat ly trich: B/S extractant, FL-SAR,
n-DTMAB va ARR (ATP Releasing
Reagent — Labsystem). So sdnh hiéu qua
ly trich ATP ctia bdn chat ly trici trén, cdc
tic gid thdy ring ARR cho hiéu qud ly
trich t6t nhat (Hinh 4).

Xday dung duong tuong quan giia
mdt dp t&" bao vi sinh vdt va lugng dnh
. sdng phdt ra (RLU). Véi 5Spg luciferase
‘cho mot phdn dng tin hi€u 4nh sdng do
dudc rat thdp, vi vy khdng c6 sy tuyén
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Hinh 2: Anh hudng ciia lugng tin hiéu dnh sdng do
dugc (RLU) va ndéng do Mg** trong mét phén iing
(5ug luciferase;2 ug lucif vin va 0,04pg ATP)
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“Hinh 3: Anh hudng cia lugng tin hiéu danh sdng do
dugc (RLU) va lugng luciferin khde nhau trong
phdn ing

Hinh 4: Hiéu qud ly trich ATP ra khéi t& bao
vi sinh vdt ciia cdc chdt ly trich khdc nhau

tinh giita mat do t&€ bao vi sinh vat va lugng dnh sdng phdt ra. Ngudc lai, khi lugng luciferase
dat 50pg/phin @ng, cé sy tudng quan tuyén tinh giita lugng dnh sdng phét ra tudng ¥ng vdi
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diy mat do t& bao vi sinh vt tir 10° -
ing) (Hinh 5).

Log (RLU)

10° CFU/ml (tudng duong véi 10*

~ 10® t& bao/phén

¢5 Sug/phidn tng

® 5050 10/phén ting

Log (CFU/ml)

Hinh 5: Tuong quan tuyén tinh gita mdt dé t&€ bao
vi sinh vdi va ligng dnh sdng do dugc

Dinh lugng ATP bdng luciferase tdach
chiét tit Pom Pém. Do luciferase 13 thanh
phin dic tién nhat trorg phdn tng phat sdng,

tdc gid da th ti€n hanh ly trich va tinh ch&

khéng hoan toan luciferase tr Pom Pém d

Viét Nam [7]. Ch& pham luciferase thd & dang
tda 65% dugc dung dé thit dinh lugng ATP biing
cdch tim mdt day ham lugng ctia ATP ¢6 quan
hé tuyén tinh vdi lugng dnh sang phat fa. K&t
qua trinh bay trén Hinh 6 cho thdy c6 mot

tuong quan luyén tinh trong ving ATP tir 10

13

moles d&n 10® moles vdi lugng dnh sdng

phét ra. Vay, c6 thé st dung luciferase chiét
tich tif Pom Pém dé dinh lugng ATP trong
viing 10" @&n 10® moles biing phan tng phit séng sinh hoc.

Pinh luigng vi sinh vdt bdng
phan iing phdt sdang sinh hoc sit dung
luciferase tir Pom Pém. PE kiém tra
kha niing st dung luciferase dudc chiét
tdch tt Pom Pom vao viéc dinh lugng
vi sinh vat, tdc gid di ti€n hanh do lugng
dnh sdng phdt ra tit cdc dich ly trich ATP
clia huyén phit vi khudn mat do khac nhau
(7,2x10% 4,1x107; 2,2x10* va 6,4x10°
CFU/ml). K&t qua cho thdy c¢6 quan hé
tuyén tinh gitta mat do t€ bao

log(RLU)

[log(CFU/ml)] va lugng dnh sdng phdt ra
[log(RLU)] (Hinh 7). Piéu nay ching té

log(RLU)
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Hinh 6: Tuong quan givita lugng dnh sdng do
dugc va lugng ATP trong hdn hgp phdn ting phdt
sdng sut dung luciferase chiét tdch tit Pom Poém
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Hinh 7: Tuong quan gitta dnh sdng do dugc
log(RLU) va mdt dé té bao vi sinh vét log( CFU/mi)
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ring trong viing mat do t&€ bao dang xét, c6 thé sit dung luciferase dugc chi€t tich va tinh
ch& mot phin tir Pom Pém dé xédc dinh nhanh mat d t&€ bao vi khudn bing phén Wng phat
sdng can ATP.

THAO LUAN

Nhim muc dich diéu ch& bd héa chat cin cho phdn wng phét sdng sinh hoc dua trén
hé thong luciferase — luciferin cdn ATP dé tng dung vao viéc dinh lugng nhanh vi sinh vit,
tdc gid da ti€n hanh khdo st cdc diéu kién clia phén tng nay va tdch chiét, tinh ch€ khong
hoin toin luciferase tif Pom Pém Viét Nam. Céc két qua dat dude cho thiy ¢ thé ty phdi
tron hai bo héa chat diing cho viéc dinh lugng ATP theo giai ham lugng 1a 1077 — 10
moles ATP/phdn ng va dinh lugng t&€ bao vi sinh trong khodng mat do tir 10° - 10° CFU/ml.
Ngoai ra, ¢6 thé st dung ché& phidm luciferase thu dugc tif phén tia ciia phin doan 65% bao
hoa AS dé dinh lugng ATP ¢ mic 10™"* dén miic 10® moles va dinh lugng nhanh vi khudn
trong viing mat dd tir 10" d&€n 10° CFU/ml. C4c k€t qua nghién ctiu ndy budc dau khing dinh
dude kh4 ning @ng dung ciia phin ng phat sdng sinh hoc dua trén hé thong luciferase —
luciferin cAn ATP vao viéc dinh lugng nhanh vi sinh vét. Sy thanh cong vé viéc nghién ciu,
ché tao bo hod chit va chi dong vé ngudn enzyme luciferase chic chin s& gép phan dua
phudng phdp dinh lugng nhanh vi sinh vat bing ATP vao viéc gidm st vé sinh bé mit cdc
day chuyén sin xudt ch& bién thyc phim.

Trang 18



TAP CHi PHAT TRIEN KHCN, TAP 5, $61 788/2002

EXAMINATION ON CONDITIONS OF ATP - DEPENDENT
BIOLUMINESCENCE REACTION FOR RAPID QUANTIFICATION OF
MICROBES

Vo Minh Tri, Tran Linh Thuoc
Faculty of Biology - University of Natural Sciences - VNU-HCM

ABSTRACT: Essential conditions for the bioluminescence reaction based on ATP -
dependent luciferase - luciferin system were examined. Mg at the final concentration of
10mM was most suitable. Amount of 5Spg luciferase and 32pg luciferin per reaction was
adequate to measure ATP amounts in the range of 107" — 10" moles. However, it is only
possible to measure the bacterial density of 10° — 10° CFU/ml with luciferase at 50pg and
luciferin at 32pg per reaction. ARR surface active agent was proved to be the best ATP
extracting agent. Using 65% saturated ammonium sulfate fraction of luciferase from firefly
lanterns, a linear correlation was established in the range of 10" - 10™® moles of ATP or 10’
—~ 10° CFU/ml of bacterial density and the amount of light output. These results supported the
using this luciferase preparation for the quantification of ATP or bacterial count in the
corresponding ranges of ATP and bacterial cells.
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