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PHAN TiCH DINH LUGNG THANH PHAN AXi’I; URIC TRONG SO1
NIfLU BANG PHUONG PHAP QUANG PHO FT-RAMAM

Huynh Thanh Pat
Trudng Pai hoc Khoa hoc Ty nhién — PHQG-HCM
(Bai nhdn ngay 01 thdng 8 ndm 2003)

TOM TAT: Trong bai bdo nay, chiing t6i gidi thiéu phuwong phdp phdn tich
dinh lugng thanh phan axit uric trong séi ni¢u nguoi bdng quang phd FT-Raman.
Trong phiuong phdp nay, chiing t6i sit dung sunfat kali (K250y) va nitrat kali (KNO3)
nhu cdc chdt chudn néi duge dua vao vao mau vdi liuong thich hop. Cong viéc tao mdu
trong phuong phdp nay don gidn hon nhiéu so vdi phuong phdp hdp thu héng ngoai IR.
Mau chi can nghién va trén, khéng doi hdi tao vién nén. Cdc két qud phan tich dugc
50 sdnh vdi két qud theo phuong phdp hdp thu héng ngoai.

I. GIOI THIEU
L.1. Chat chudn noi

Chét chudn ndi st dung cho phudng phdp phén tich dinh lugng bing quang phd Raman
chuin ndi phdi tro v6i chat khdo sdt va ¢6 tin hiéu Raman manh va ¢6 dinh phé (dudc chon
lam dinh chudn ndi) nim tdch biét vdi cdc dinh phd cia chiat khdo sdt. T cdc tai liéu tham
khi0 [3,4,6], K»SO4 va KNO3 di duge chon dé 1am chdt chuin ndi trong cong trinh nay.

L1.1. Chdt chudn ngi K>SO,
Nhwr di biét, ion sulfat SO} trong K280y ¢6 cu triic tf dién ABy, thudc nhém ddi xing
diém Ty [1]. Theo tinh todn bing 1y thuy&t nhém, né ¢6 9 dao ddng chuin tic 3 x5-6=19),
dudgc bi€u dién nhu sau:

Mi(Ta) = TA(R) + 1E(R) + 2F,(IR, R)

Nhu vay, tit cd 9 dao ddng chudn tdc nay déu hoat ddng Raman, 4 dinh phd (1A; + 1E +
2F,) wong (ing vdéi 4 tin s cd bdn s& xudl hién trong phd Raman : v, do dao ddng hod tri
v4(S-0) ¢6 doi xitng Aj; vz do dao ddng bi€n dang 8, (O-S-0O) ¢6 dbi xiing suy bién bac hai
E; vz do dao déng hod tri v4 (S-O) c6 ddi xidng suy bién bic ba Fy; v4 do dao bi€n dang 8, (O-
S-0) ¢6 ddi xitng suy bién bic ba F,. Nhu vdy, phan tf K,SO, ¢6 9 dao dong chudn tic véi 4
tan s& cd ban vi,va, v3 va v4 xudt hién trong phé Raman. Hinh 1 12 phd Raman ctia K,S0,
trong ving phd 400 — 1200 cm™ va bang 1 trinh bay cdc dinh phd thuc nghiém. RS rang 1a
tinh todn cia chiing 16i phit hgp vdi thuc nghiém.

Bang 1. Cic két qua phé Raman thuc nghiém cia K;SO4

S6 s6ng  Cudng dd

Ky hiéu (em™ B Loai déi xitng M6 t3 dao dong
v 984 Rit manh Ay v, S-0
V2 455 Yéu E 8¢ O-S-0
V3 1107 Yéu F, vq S-O
Vs 620 Yéu F 84 0-S-0
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Ghi chii : v, dao ddng hod tr Aot xidng; 0y dao didng Dbién dang suy bién; vy dao djng hda tri suy bién
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Hinh 1. Phd Raman clia K>S0, Hinh 2. Phd Raman ctia hdn hap axit uric va K,50,

Tir bdng 1 ¢6 thé thdy dinh vi(A;) v6i s s6ng 984 cm™ 1a do dao déng héa tri d6i xing
cia lien k&t S-0 ¢6 cudng do rdt manh, ndm khd tach biét so vdi cdc dinh phd cla axit uric.

Mit khéc, ¢6 thé thdy phd cda hén hgp axit uric va K280y (hinh 2) khong ¢6 xudt hién
cac dinh phd la, do d6 ¢6 thé khing dinh gilta chat khdo st (axit uric) vad K,SO4 khodng xdy
ra phdn ng. Vi thé, c6 thé st dung K,SO, diing 1am chdt chudn ndi véi dinh phd so sdnh 1a
984 cm’* (ky hiéu la KS).

1.1.2. Chdt chudn ngi KNO;3

lon NO; trong KNOj; c6 cdu tric phing ABj3, thugc nhém déi xdng diém Djy [2]. Cling
theo tinh todn 1y thuy&t nhém, ion nay c¢é 6 dao dong chudn tic (3 x 4 - 6 = 6) dudc biéu dién
nhu sau:

Tyin(Dan) = 1A°1(R) + TA™(IR ) + 2E'(R, IR)

Tir bidu didn trén c6 thé thiy ring, 6 dao dong chudn tdc chi ¢6 5 1a hoat dong Raman, 3
dinh phd (1A’, + 2E™) (uong ing vi 3 tan s6 ¢d ban sé xudt hién trong phd Raman : v la do
dao dong héa tri vy(N-O) ¢ doi xitng A’y ; v Ia do dao dong héa tri vg(N-O) ¢ dbi xifng suy
bién béc hai E’; v 1a do dao dong bi€én dang 84(0-N-O) ¢6 doi xitng suy bién bdc hai E’.
Riéng v, 1a do dao dong bi€n dang y(NO3) co d6i xiing A, khong hoat dong Raman ma chi
hoat dong IR ¢6 tin s& trong khodng 830 cm’. Hinh 3 12 phd Raman clia KNOs trong ving
phd 400 — 1200 cm’’ va bang 2 trinh bay cdc dinh phd thyc nghiém. RS rang la tinh todn cia
chiing t6i ciing phii hgp vdi thyc nghiém.

Bang 2. Cdc két qué phd Raman thyc nghi¢ém clia KNO;

Ky hiéu SO séng Cudngdo Loai ddixing MG td dao dong

Vi 1.050 R4t manh A’ v, N-O
V2 - = A"z Y NO3
V3 1.360 Yé&u E’ vg N-O
V4 716 Y&u E’ 8, O-N-O

Tuong t nhu trén, (¥ bdng 2 ¢c6 thé lhz“fy dinh v,(A’)) vdi s6 s6ngl.050 cm” 12 do dao
ddng hoa tri vy(N-O) c6 cuding dd rit manh, nim khd tdch bi€t so vdi cac dinh phé? cua axit
uric.
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Hinh 3. Phd Raman ctia KNO; Hinh 4. Pho ctia hdn hop axit uric va KNO;,

Mit khéc, c6 thé thdy phd clia hén hop axit uric vA KNO; (hinh 4) khong ¢6 xuat hién
cdc dinh pho la, do d6 c6 thé khing dinh giita cha't khdo st (axit uric) va KNO; khong xdy
ra phdn dng. Vi thf":','cﬁng 6 th€ st dung KNO; ding 1am chd? chudn noi nhu K,S0y, véi
dinh phd so sanh 12 1.050 cm™ dugc ky hiéu 1a KN,

IL KET QUA - THAO LUAN
IL 1. Phén tich dinh lugng vdi ch&t chufn ndi K,S0,

IL1.1. Lgp duing chudn

DE phan tich dinh lugng thanh phan axit uric trong sdi niéu, trudc tién ching i xay dung
duding chudn: ty 1& dién tich cda dinh 1.649 cm’ (ky hiéu 13 U) ctia uric trén dién tich dinh
KS c6 s6 séng 984 cm™' ciia K,SOy theo ham Iugng phdn trim axit uric. Ly do chon dinh U

" 1am dinh d€ tinh todn bdi 1& dinh nay 13 dinh clia dao dong hod tri nhém carbonyl C=0 dic
trung cho thanh phan axit uric dang khdo sdt. Cdc thanh phin con lai khong tdn tai thanh
phin ndo c6 nhém nay [5].

Ham lugng lugng cla axit uric trong hdn hgp axit uric + K80, dugc chon & 4 gid tri: 30,
40, 50, 60%. Ty 1& nay dudc chon trén cd s§ ude lugng ham lugng cla axit uric trong s3i niéu
ngudi theo cdc k&t qué cla céc tac gid Nguyén Quang Quyén, L& Vin Cudng [5]. Viéc tinh
dién tich cdc dinh ph cho 4 phé & 4 ndng dd nhu néi trén dudc thire hién theo phuong thic
“B”. Hinh 5 12 trinh bay 4 phé ting v6i 4 ham lugng axit uric trong hdn hgp axit uric + K,S04
vdi ch€ do ghi phd: cudng do laser 400mW, d6 phan gidi 4 cm™, s6 14n quét 1a 100.

Luu ¥ 1a cdc pho nay da duge chudn héa véi dinh U 1.649 cm™, tidc 1a dinh ndy & cdc phd
ndng do khac nhau vin bing nhau vé cudng do, chi ¢6 cudng do dinh chudn noi 1a thay déi
theo ham lugng. C6 thé thdy, cudng do dinh KS cang gidm khi ham Iuogn g axit uric cang ting,
K&t qua dugc trinh bay trong bang 3.

Bing 3. K&t qua tinh ty 1& dién tich véi chat chudn noi K,S0,

TT Uric(g) KjSO4 (g) % uric/ K380, Ty s8 Su/Sks

1 ,00145  0.0340 30% 0.90206
2 0.019%4 0.0291 40% 1.65193
300242 0.0242 50% 2.90027
4 00291  0.0194 60% 4.21392
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Quan st phd ta thdy, sdt canh bén
phai dinh KS ¢6 xuat hién mét dinh nhd
clia axit uric 997 cm™ do dao ddng bién
dang cia nhém N-H. Pinh nay s& lam

~sai k&t qua tinh todn dién tich. Pinh nay
s& dugc tach ra khoi dinh KS bidng cdch
st dung chifc nz‘mg' “fitting” trong phan
mém OPUS 3.0.

C6t 3 va cdt 4 cia bang 3 dugc biéu
di&n thanh dudng thing nhu trong hinh 6.
D6 chinh 13 dudng chudn cda axit uric
vdi chat chuin 13 K,SO4 Pudng chudn
nay dugc v& biing phan mém khoa hoc
Origin 3.0.

11.1.2. Xdc dinh ndong dé axit uric
trong mdu sdi niéu

T T
800 1000

T T T
1200 1400 1600
Wavenumber cm-1

Chuan : Acid URIC + K2504 [30%]

SCAN 100, LASER 400

1 Trén co sd dudng chudn da duge xdy

Chuan ; Acid URIC + K2504 [40%]

SCAN 100, LASER 400

dung (hinh 6) chiing t6i ti€n hanh phan

Chuan : Acid URIC + K2504 [50%]

SCAN 100, LASER 400

Chuan : Acid URIC + K25804 [60%]

SCAN 100, LASER 400

tich dinh lugng thanh phan axit uric ¢6

Hinh 5. Phd Raman vdi him lugng uric khdc nhau

= 7. A 2 A A ~ =

trong mau soi ni€u cia bénh nhén tén la
Nguyén Vin Nhén, 62 tdi, qué § Tra
Vinh. Séi dudc nghién

thit nhuyén va trdn that
déu.

4+
Hinh 7 12 phd cla
» miu sdi niéu cia bénh
{3’ . nhan nay dd nghién
2 nhuyén dugc trén thit
b déu vdi mo6t lugng
e 2 L yscale(Y) = A + B * xscale(X) K,80, thich hdp va
Para Val sd N . R A
o 2GS osen dugc do cung di€u kién
B 0.11174 0.00942 g 2 A
. nhf cac phAo trén. Cu
SD=0.21061, N =4 thé lugng cin nhu sau:
1F P =0.00703 W, 3 N
sdi niéu l1a 0,0434 g va
. L e K,S0,4 132 0,0048 g.
30 40 45 50 55 60

Néng d6 % Uric/K;SO;

Hinh 6. Pudng chudn véi chdt chuin K>SO,

Trang 29



Science & Technology Development, Vol. 6, No. 12-2003

Ti€n hanh do dién tich Sy

B‘:&R - :fu et il m'mt cia dinh U va Skg ctia dinh KS
i 8 § (hinh 7) va ldp ty s6 Su/Sks. Pua
| k&t qui nay (Su/Sks = 2,16034)
vao dudng chuin, ching (3i tinh
f dugce ham lugng axit uric trong
£ KS o |8 hén hgp axit uric trong sdi niéu
g A '3 va chat chuin ndi K,SO, dugc
;M . A% At ] M;Mj g lr?n vé}o 1a\: 42’7{\% (kflﬁng ké
ALY S A S o [ ARTAR dén cdc thanh phan khdc trong
et 61 niéu). Nhu vy, c6 thé suy ra
Hinh 7. Phd Raman cda s6i niéu cia bénh nhin gid tri xy axit uric rong sdi niéu
la:
X, = 0,0048 . 0,4275g = 0,0036¢

1-0,4275

Tinh theo ham lugng, dd xdc dinh dugce ¢o 8,29 % axit uric chira trong i niéu. PE ddnh gid
do 1ap lai, chiing t6i ti€n hanh phan tich 5 14n wén mdt mau. Cic ket qud cda 5 lan phan tich
dugc trinh bay trong bang 4.

Bang 4. K&t qud phan tich ham lwgng axit uric trong s6i nigu

Linl Lin2 Lin3 Lidn4 Lan5 Trungbinh %
8,29 8,58 8,23 8,60 8,10 8,36 £ 0,18
[1.2. Phan tich dinh lugng véi chat
chudn ndi KNO;
11.2.1. Ldp duong chudn

Tuong ty nhu trudng hdp trén,
nhung & day dinh cla chdt chuiin chon
dé tinh todn 1a dinh KN ¢6 s8 séng la
1.050 cm™'. Binh clia axit uric dugc chon
dé tinh todn van la dinh dao dong hod
tri ctia nhém carbonyl C=0 ¢6 s8 séng
1.649 cm’' (hinh 8). Bon gid trj ham
lwgng cda axit uric trong hdn hgp axit
uric + KNO; ciing nhu wén, tic l1a 30,
40, 50, 60% v6i cing ché dd ghi phd

6 - nhv trén. Hinh 8 13 phd Raman cda 4
%
l mAu tuong ing v4i 4 ham lugng trén.
2 e ) a2 A t A s

o J\MJ\ K&t qua tinh ty 1& dién tich Sy dinh
i 1045 (50 o e cta dinh U trén dién tich Sgy ctia dinh

Wavenumber cm-1 ) el R o A A o ot <
Chuan - Acid URIC + KNO3 [30%] [ scaN 100, LASER 400 | KN cta chat chudn noi ang voi 4 ham
Chuan: Acid URIC + KNO3 [40%] SCAN 100, LASER 400 lugng dugce trinh bay trong bﬁng 5 dudi
Chuan: Acid URIC + KNO3 [50%] SCAN 100, LASER 400 a ~ -~ ~ 2yt o
Chuan: Acid URIC + KNO3 [60%) SCAN 100, LASER 400 ? day Hlnh 9 }'é' du’dng Ch'uan Vd] Lha[

chuin ndi KNOs;.

Hinh 8. Phé Raman vdi him ludng uric khdc nhau
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Béang 5. K&t qud tinh ty 1& dién tich vdi chit chuin ndi KNO,

TT Uric(g) KNO;(g) % uric/ KNO; TV s8 Sy/Skn
| 0.0145 0.0340 30% 0713371
2 0.0194 0.0291 40% 1.1195
3 (0.0242 0.0242 50% 1.89823
4 0.0291 0.0194 60% 2.82594

Bén wii sat dinh KN cia chat chudn noi (hinh 8) ciing ¢6 xuat hién mot dinh ¢6 s6 séng
1a 1.037 cm™ ciing phdi cin loai bd bing cdch nhu rén dé khong dnh hudng dén k&t qu tinh

toan.

Ty s6 dién tich

11.2.2.  Xdc dinh
noéng do axit uric trong

mdu séi niéu.

D& so sdnh k&t qua
tinh todn v6i 2 chat
chuin ndi K,S0, va
KNOj3, trong truding hgp
nay ching 16i cling sé
st dung ‘miu séi niéu
cia clng mdr bénh
nhin nhu trén dé€ phin
tich. Trong lugng cla
s6i niéu va chat chuin
ndi ciing dugc cdn cling

30 T T ¥ T I T T ¥ I
a
2.5 -
P
2.0+ o
yscale(Y) = A + B * xscale(X)
15 where scale() is the current axis scale
; lunction
Param Value sd
A -1.53059 040528
1.0 B 0.07055  0.00874 _
R =0.Y85
e ™ SD=0.19544, N=4
P=0015
05 .
T L3 T T T I ¥ T I
30 35 40 45 50 55 60
Néng do % Uric/KNO;
Hinh 9. Budng chudn v6i chat chudin KNO,
800 1000 1200 1400 1600 1800
1 4 1 1 1
BRUER B : iz %
8 g w8
z £
g KN e
o Q
(=] [=)
é - Mkvﬁ‘vwm ! -
(=] o
7 g
800 1000 1200 1400 1600 1800

Wavenumber cm-1

Hinh 10. Ph6 Raman ciia s6i niéu cia bénh nhin

lugng nhu rudng hgp
trén, (ic 1a : sdi niéu 1a
0,0434 g va K,SO0, la
0,0048 g.

Ti€n hanh do dién tich Sy
cia dinh U va dién tich Skn
dinh KN (hinh 10) va ldp ty s6
Su/Skn. Két qllé'ii

SU}'SKN = 1,6124

Tuong t¢ nhu trén, dua ty
s0 ndy vao dudng chuidn ta
tinh dugce ham lugng axit uric
trong hdn hgp axit uric trong
sOi niéu va chit chudn nodi
KNO;3; duge tr6n vao la
44,55 % (khong k& dén cdc
thanh phdn khdc trong sdi
niéu).
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Nhu vay, ¢ thé suy ra lugng xy axit uric trong sdi niéu la:

_0,0048.. 0,455
1-0,4455

g = 0,0039g

u

Tinh theo khdi ludng, ta xdc dinh dudc c6 8,96 % axit uric chifa trong sdi niéu.

Ciing nhw trén, chiing i ti€n hanh ghi phd 5 14n trén mot mau. Cac két qua két qua duge
ghi trong bdng 6.

Bang 6. K&t qua phan tich ham lugng axit uric trong séi niéu

Linl Lin2 Lidn3 Lidn4 Lidn5 Trungbinh %
8,96 8,58 8,44 8,70 8,99 8,72 + 0,35

Csc k€t qué phan tich bing phuong phdp quang phd FT-Raman v6i chat chudn ndi
K,S0, hoac KNO; 1a phit hgp véi céc tic gid trudc ddy da thyc hién bing phuong phdp hap
thu hdng ngoai [5].

ML KET LUAN

Tif hai k&t qué phan tich phuong phdp Raman chudn ndi v6i hai chat chudn n6i khdc
nhau K,S0, va KNO; 1 nhu nhau. Vi thé, ¢6 thé két ludn ring, k€t qua phén tich khong phu
thudc vao chat chudn ndi duge st dung 1 gi, mién sao cdc chit nay thod mén cdc diéu kién
clia chdt chuin nhu di trinh bay trén. '

Huéng md rong cla cong trinh nay 1a phan tich cdc thanh phin c6 thé c6 trong sdi
niéu nhu cholesterol, cdc hgp chit chifa canxi,...va céc cua cdc loai sb1 khdc hinh thanh trong
cd thé ngudi nhu s6i than, séi mat,...

L&i cdm on: Tdc gid xin chdn thanh cdm on PGS. BS Lé Van Cudng, Bénh vién Binh Dan da
cung cdp mdu séi niéu ciia cdc bénh nhdn.

QUANTITATIVE ANALYSIS OF THE URIC ACID COMPONENT IN
HUMAN URINARY STONES USING FT-RAMAN SPECTROSCOPY

Huynh Thanh Dat
University of Natural Sciences, VNU-HCM

ABSTRACT: Uric acid in human urinary stones has been determined quantitavely by
the FT-Raman spectroscopy. Raman spectroscopy is a single-beam technique. This has
placed limitations on its use for measurement of species concentrations. To overcome these
problems, potassium sulphate (K2S04) or potassium nitrate (KNOj3) were added to the
sample an appropriate quantity as an internal standard material. The sampling in the method
requiring only a brief period of mixing and grinding (without compressing pellet) is shown to

be particularly convenient. The results were compared to that obtained using IR absorption
spectroscopy method.
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