Nhan dién nhanh dic diém hinh thai
cUa vi sinh vat bang phd Raman
Phuong phdp don gian va khéng phd hiy dé phan tich vi khuén

Vi sinh vat la mét trong nhiing dang séng da dang
nhat trén Trdi Dat. Chung thé hién nhing dac diém

doc dao va dong vai tro quan trong trong chu trinh
tudn hoan dinh duéng va vat chat trong hé sinh thai.
Vi sinh vat rdt can thiét trong san xudt thuc pham, bao
gom sra chua va dé udng cé con, ciing nhu trong viéc
xU ly cdc chat 6 nhiém mai trudng. Ngoai ra, viéc bién
d6i gen vi sinh vat con gilip san xuat cac san pham cé
gid tri nhu insulin. Do tdm quan trong cua ching,
nhiéu qudc gia duy tri cac kho luu trir chuyén biét nhu
BO suu tap Chang vi sinh vat Chudn Hoa Ky (American
Type Culture Collection - ATCC) va B suu tap Visinh
vat Thuy ST (Swiss Collection of Microorganisms -
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SCM) dé bao ton va tich Iy cac vi sinh vat nay.

Trudc day, viéc dinh danh vi sinh vat nhu vi khuédn cha
yéu duya vao giai trinh ty gen, mét phucong phap tén
kém va doi héi thiét bi cing nhu ky nang chuyén mon
cao. Tuy nhién, phé Raman la mdt cdng cu tiém ndng
giip nhan dién vi khudn va phat hién cac chat chuyén
hoa do chiing tao ra trong qua trinh nudi cay — tir dé
cung cap théng tin gid tri vé cac qua trinh sinh hoc va
chiic nang cla vi sinh vat trong hé sinh thai. Danh
muc thiét bi Raman trong phong thi nghiém cla
Metrohm hién cung c&p céc tly chon phan tich mau
nuoi cay vi khuin bang phd Raman & budc séng 785
nmva 1064 nm.
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GIGI THIEU

Ph& Raman dudc Uing dung trong vi sinh vat hoc nhd
khad ndng tiém nang trong viéc nhan dién vi khuan va
theo d6i cac chat chuyén hoa. T4t ca sinh vat séng
trén Trai Dat déu dudc cdu tao ti carbon, hydro, oxy,
nita, phospho, luu huynh va mdt s& nguyén té vi
lugng khac. Cac nguyén t& nay lién két vSi nhau dé
tao thanh DNA, lipid, axit amin va cac phan tu sinh

THi NGHIEM

Mbi trudng nudi cdy dang thach Lysogeny Broth (LB)
dugc chuén bi bang cach hoa tan bdt LB va bot thach
trong nudc khition theo hudng dan clia nha san xuét
(Sigma-Aldrich). Sau khi hdp tiét trung, hdn hop dugc
rét vao cac dia petri thiy tinh da dugc khir trung va dé

Dia petri dugc dat trén gid d& dau do BAC1508B va
kinh hién vivideo BAC151C, sau d6 phé Raman duac
thu thép tU cac khudn lac va mdi trudng nudi cdy
(Hinh 1). Cai dat thiét bi va cac thong s6 thu nhan
dugc tém tat trong Bang 1.
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hoc khdc. Thanh phan cac phan tl sinh hoc nay khac
nhau gilta cac loai sinh vat. M6t s6 vi khudn con tich
trit céc chat chuyén héa nhu polyphosphate va
glycogen tuy theo diéu kién mdi trudng. Phé Raman
cla vi khudn phan &nh su khac biét vé hda hoc nay, tir
dé cho phép nhan dién vi khun va lam ré vai tro cla
chiing trong cac qua trinh sinh hoc.

ngudi. Khildp thach LB da déng ran, ngén tay dugc an
nhe 1&n bé mat thach dé chuyén vi khudn sang moi
trudng nudi cdy. Dia petri sau do dugc U & nhiét do
phong cho dén khi quan st thay cac khudn lac phat

trién.

Hinh 1. C4c khuan lac vi khuan hinh thanh trén thach LB (a), véi
hinh &nh phéng dai ciia mot khuén lac dudi kinh hién vi
BAC151C két hap vai vat kinh 50x (b).
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Bang 1. C4u hinh thiét bi va c4c thong s6 thuc nghiém dudc st dung trong nghién cliu nay * Cac thdng s thu nhan ¢ thé thay déi tly thube

vao dac diém cla khuan lac.

Thiét bi

Gié d& dau do (BAC150B)

Kinh hién vi video (BAC151C)

i-Raman Prime 785 BAC102-785HT

50x objective

i-Raman EX BAC102-1064HT

50x objective

BWSpec Software

Acquisition Parameters*

Laser power (%) 30-100
Integration time 3-60s
Averages 3-5

PHO RAMAN CUA KHUAN LAC VI KHUAN
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Hinh 2. Phd Raman clia mdt khuan lac vi khuan hinh thanh trén
thach LB dugc do bang thiét bi i-Raman Prime 785 (dudng mau
xanh lam) va i-Raman EX (dudng mau xanh 1&). Cac peak Raman
tuong Uing vai cac dac trung da dudc béo céo dugc dénh dau
bang dudng chdm va dugc chu thich trong bang bén phai [1].
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Ph& Raman cla khuén lac vi khuan (Hinh 2) hién thj
cac peak dac trung cho nhiéu loai axit amin (1001,
1156 va 1654 cm-1) va DNA (723, 669 va 1337
cm-1). Nhiing ddc diém nay, thudng thay & vi khuén,
xac nhan hiéu qua cua i-Raman Prime 785 trong
phan tich vi sinh vat [1].

Kich thich Raman & budc song 785 nm tao ra cac
peak rd nét va manh haon so véi budc séng 1064 nm.
Diéu nay la do cong sudt tan xa cao hon cla laser 785
nm va d6 phan giai tét hon cla dau do CCD silicon so
v8i dadu do mang InGaAs vén cé mat do diém anh
thdp han. Tuy nhién, kich thich & 1064 nm c6 thé
gilp giam nhiéu huynh quang do cic nén t&i mau,
nhu thach mau hodac thach s6 co la, gay ra.
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PHAN BIET VI KHUAN

Hai loai vi khu&n véi hinh thdi khdc nhau (trdng va
vang) hinh thanh trén thach LB, cho thay ching la céc
lodi vi sinh vat khdc nhau (Hinh 3). Phé Raman cla hai
loai vi khu&n nay c6 su khac biét ré rét, trong dé vi
khudn mau vang hién thi cac peak lién quan dén sac
t6 mau — thudng thay & thuc vat va vi sinh vat [1].

PHAN BIET VI KHUAN

Phan tich thanh phan chinh (PCA) c6 thé phu hop dé
phan biét cdc loai vi khuadn cé déc diém hinh thai
khéc nhau trong quan thé vi khuan nhd, nhu trong thi
nghiém nay (Hinh 4). Tuy nhién, trong thuc té nghién
cliu, cdc nha khoa hoc thudng phdat trién cac thuat
todn hoc may nham phét hién nhiing khac biét tinh vi
trong cac peak nhoé dé phuc vu cho viéc déc ta chi tiét
hon.

GHI CHU KIEM TRA THUC DIA

- Using glass petri dishes avoids spectral
contributions from plastic.

- Raman spectra of colonies may change after
low-temperature storage and extended
culturing.
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Hinh 3. Ph& Raman clia cdc khuan lac vi khudn mau vang (dusng
mau xanh lam) va mau tréng (dudng mau xdm) hinh thanh trén
thach LB. Phé da duac hiéu chinh dudng nén. Cac peak Raman
nam trong viing gach cham cé thé lién quan dén sic té mau
vang ddc trung clia khuén lac do.

Finger Colony 2
40

Finger Colony 1

0
Ty 1)
25 20 15 10 5 0 5 15 20

Agar

Hinh 4. Biéu do6 PCA clia ph6 Raman thu dugc ti cac khuén lac
mau trang va mau vang hinh thanh trén thach LB. Elip dé tin cdy
0,95.

- Avideo microscope is used with 1064 nm laser
excitation to visualize the laser spot
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KET LUAN

Ph& Raman c6 thé dugc su dung dé thu phé clia cac
khudn lac vi khuén truc tiép t moi trudng nudi cay
rédn. Phé Raman thu dudc vdi kich thich 785 nm cho
dd phan giai cao hon, trong khi kich thich ¢ 1064 nm
giup gidam nhiéu huynh quang t&r méi trudng nudi cay.
Céc khudn lac vi khudn don gian cé thé dugc phan
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biét bang m6 hinh PCA, trong khi cdc cdng dong vi
sinh vat phtic tap hon cé thé dugc dic ta chi tiét hon
bang cc thut todn hoc mdy tién tién.

Ngudi dung cé thé dé dang xuét cac tép phé ti thiét
bi i-Raman dé phan tich thém bang phan mém
BWSpec hodc cdc cong cu hoc may nang cao khac.

info@metrohm.vn
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CAU HINH
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i-Raman Prime 785S Portable Raman Spectrometer
The i-Raman’ Prime 7855 is a low-noise, high-
throughput, and fully integrated Raman system with
an embedded tablet computer and a fiber-optic
sampling probe. Using a high-quantum-efficiency
CCD array detector with TE deep cooling (-25 °C) and
high dynamic range, this portable Raman
spectrometer delivers research-grade Raman analysis
capabilities, including real-time quantitation and
identification. The high throughput gives Raman
spectra with excellent signal-to-noise ratio, making it
possible to measure rapid processes and to measure
even the slightest Raman signals, detecting subtle
sample differences.

In addition to its portable construction, the i-Raman
Prime 785S features the unique combination of wide
spectral coverage and high resolution, thus enabling
measurements from 150 cm™' to 3,350 cm™'. The i-
Raman Prime can be battery-operated for easy
portability, providing research-grade Raman analysis
capabilities for high-precision qualitative and
quantitative work wherever needed. The system is
optimized for use with our STRaman" technology for
analyses through non-transparent packaging.

Raman Probe Holder

Probe holder for use with B&W Tek's lab-grade
Raman probes. Provides manual coarse and fine XYZ
adjustments.
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https://www.metrohm.com/products/b/wt-8/bwt-840000675.html
https://www.metrohm.com/products/b/wt-8/bwt-840000395.html
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Video Microscope Objective, 50x (RML150A)
Microscope objective, infinity-corrected, 50x, working
distance (mm) = 9.15, focal length (mm) = 4,
numerical aperture (NA) = 0.55.

RML150A

BWSpec Software

BWSpec is B&W Tek's general spectroscopy software
for instrument control and data acquisition, including
real-time peak analysis and trending. BWSpec is the
operating software included with the purchase of all
B&W Tek portable Raman systems and spectrometer
products. It is designed with features for broad range
applications, performing complex measurements and
calculations at the click of a button. It supports
multiple data formats and provides the option to
optimize measurement parameters, such as
integration time and laser output power control. In
addition to data acquisition and data processing, it
also offers automatic dark removal, spectral
smoothing, baseline correction, as well as peak
monitoring and trending.
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CAU HINH

www.metronm.com

i-Raman EX Portable Raman Spectrometer

The i-Raman” EX is part of our award-winning series
of i-Raman portable Raman spectrometers with our
patented CleanlLaze® laser with 1,064 nm laser
excitation. Using a high-sensitivity InGaAs array
detector with deep TE cooling, high dynamic range,
and a high throughput spectrograph design, this
portable Raman spectrometer delivers a high signal-
to-noise ratio without inducing autofluorescence,
making it possible to measure a wide range of natural
products, biological samples (such as cell cultures),
and colored samples.

The i-Raman EX provides a spectral coverage range
from 100 cm™" to 2,500 cm™', enabling you to
measure across the entire fingerprint region. The
system's small footprint, lightweight design, and low
power consumption ensure research-grade Raman
analysis capabilities at any location. For expanded
analysis capabilities, it can be used with our
proprietary Vision software as well as BWIQ"
multivariate analysis software and BWID"
identification software. With the i-Raman EX, you
always have a high precision Raman solution for
qualitative and quantitative analysis without
fluorescence.

BWS485lIl

Raman Probe Holder

Probe holder for use with B&W Tek's lab-grade
Raman probes. Provides manual coarse and fine XYZ
adjustments.
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Video Microscope Objective, 50x (RML150A)
Microscope objective, infinity-corrected, 50x, working
distance (mm) = 9.15, focal length (mm) = 4,
numerical aperture (NA) = 0.55.

RML150A

BWSpec Software

BWSpec is B&W Tek's general spectroscopy software
for instrument control and data acquisition, including
real-time peak analysis and trending. BWSpec is the
operating software included with the purchase of all
B&W Tek portable Raman systems and spectrometer
products. It is designed with features for broad range
applications, performing complex measurements and
calculations at the click of a button. It supports
multiple data formats and provides the option to
optimize measurement parameters, such as
integration time and laser output power control. In
addition to data acquisition and data processing, it
also offers automatic dark removal, spectral
smoothing, baseline correction, as well as peak
monitoring and trending.
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