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XAC DPINH DU’ LUQNG CHAT KHANG KHUAN HQ SULFOAMIT
TRONG THYC PHAM BANG PHUONG PHAP SAC Ki LONG
HIEU NANG CAO (HPLC)

PHAN 2. XAC PiNH DU

LUQNG SULFAGUANIDIN, SULFAMETHOXYPYRIDIN, SULFADOXIN
VA SULFAMETHOXAZON TRONG'CAC MAU THU'C AN CHAN NUOI
VA MAU THUC PHAM

CHU PINH BINH, NGUYEN PHUONG THANH, NGUYEN THI ANH NGUYET, PHAM LUAN

1. GIOI THIEU

Ngay nay vdi cudc song ngay cang hién dai van dé vé an toan thuc pham ludn duoc dat lén
hang dau, bai n6 anh huong rat 16n dén suc khoe con ngudi. no cing la mét van dé lon cua cac
co s& chan nudi, san xuat, ché bién va nhat la xuat khau san pham thuc pham Do vay, can thiét
phai kiém soat, kiém dinh cac chat doc hai, c6 thé gay doc hai trong thuc pham.

Sulfoamit (SAs) la mét ho chat khang khuan phd rong, no la thanh phan cua cac loai thude
ho, sét, cam cum. Bén canh do sulfoamit con dugc sir dung rong rai trong thue an chan nudi gia
stic, gia cam va thuy hai san dé phong mot s6 bénh nhiém khuan cho vat nudi. Viéc tu do sur
dung cac chat nay & nudc ta hi¢n nay ¢6 thé dan dén t6n du mot luong Ion qua gi6i han cho phép
trong co thé dong vat. Vi vay néu khong kiém soat thoi gian dimg thudc trude khi thu hoach lam
thuc pham c6 thé dan dén viéc xuat hién cac chung khang thudc, va khi cac vi sinh vat khang
thudc xd4m nhdp vao co thé con ngudi, ¢ thé truyen kha ning khang thude cho cac vi sinh vat
gay bénh véi tén suat cao hon nhiéu so véi ngoai tu nhién... Cho nén yéu ciu can phai ¢
phuong phap t6t dé tach va xac dinh chinh xac ham lugng cac sulfoamlt trong thirc an chan nudi
va lugng ton du cua chung trong san pham tir dong vat. Cé rat nhiéu phuong phap xac dinh cac
sulfoamit trong cac déi tugng mau khac nhau nhu phuong phap dién di mao quan [3, 8], phuong
phap sic ki long hiéu ning cao (HPLC) [6], phuong phap sdc ki long khdi phé (LC-MS) [7]...
Nhu da dé cap trong [1] phuong phap sac ki long hiéu ning cao HPLC véi detector UV - Vis la
mot phuong phap thich hop vi n6 ¢6 do chon loc va d nhay kha tot dap ing dugc yéu cau phan
tich du lugng chat khang khuan trong mau thirc an chan nuéi va cac mau thuc pham.

2. DUNG CU VA HOA CHAT

2.1. Hoa chét

Sulfadoxin (SDO), sulfaguanidin (SGU), sulfamethoxypyridin (SMP) va sulfamethoxazon
(SMX) loai chat déi chiéu hoa hoc, tinh khiét 99,9% ctia Vién Kiém nghiém Duoc, B6 Y té Hai
Ba Trung, Ha N§i.
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Dung dich géc 1000 pg/ml dugc pha tir lugng can trong metanol tinh khiét HPLC, dung
dich géc dugc bao quan trong ti lanh & 4"’C. Cac dung dich chuan duoc pha tir dung dich goc
biang dung méi giéng nhu pha dong chay sac ki d€ tranh pic o do sai khac dung moi gay ra. Céc
dung dich lodng chi pha trong ngay, si€u &m loai khi va loc qua catridge loai 0,2 um trugc khi
cho chay HPLC.Metanol (MeOH), axetonitril (ACN), etylaxetat, n-hexan loai tinh khiét HPLC,
Scharlaul, T4y Ban Nha.

Axit axetic bang, mudi natri axetat, loai tinh khiét phan tich, Merck.

Dung dich dém pH = 4,5. Cép chinh xac mot lugng muc‘:>i CH;COONa.HzO loai tinh khiét
phén tich da tinh truéc, hoa tan bang khoang 900 ml nudce cat hai lan, chinh pH ctia dung dich
bang axit axetic 20% loai tinh khiét hoé hoc t6i pH = 4,5. Chuyén vao binh dinh muc dung tich

1000 ml va dinh muc t6i vach bang nuéce cat. Loc qua catridge loc 0,45 um, loai khi bang siéu
am trude khi chay HPLC.

Cac hoa chég khac: nudc cat hai lan, tricloaxetat (TCA) loai tinh khiét phan tich, Na,SO,
khan loai tinh khiét phan tich, Merck.

2.2. Dung cu

~ May quang phd hap thu phan tur UV-Vis 8453 cua hang Agilent - My (dwoc diéu khién
bang phan mém Chemstation cho phép quét pho tir 190 — 1100 nm).

Méy do pH TIM 800 cua hang Radiometer- Dan mach véi dién cuc Red — Rod dung dé do
pH va bo chinh nhiét do tu dong.

May sac ki long hiéu nang cao bao gom: B¢ loai khi cho dung méi degassor 7100, bom cao
ap 4 kénh LC 7600 Pump cua hang Hitachi - Nhat ban, van bom mau sau chiéu cia Reodyn -
MY, detector tir ngoai kha kién UV- 200 Linear - My, may ghi Kipp- Zonen cua buc.

May sinh khi N, cua hang Chropack, buc, may khuay tir giai nhiét, may li tdm va céac dung
cu thi nghiém can thiét khac.

2.3. Miu phan tich

_a M?\iu thuc pham (tém déng lanh, gan ga va gan lon) dugc thu thap tir cac cho dau mdi,
miu 14y vé duoc phan loai va bao quan trong tu lanh & 4°C. MAu dugc nghién min bang cbi ma
ndo sau do6 xir li theo quy trinh dudi day [3, 4].

b. Mau thirc &n chan nuéi thu thap tir cac co s& ché bién bao gém céc mau thirc an cho tom,
thirc an cho gia cam va thuc an cho gia siic. Mau duge xUr li theo hai quy trinh.

Quy trinh 1: Méu thirc dn chan nudi dugc nghién nho, tron déu. Cin mot luong chinh xac
0,2g cho vao binh non 200 ml. Thém vao 10 ml dung méi etylaxetat 20% tricloaxetat (TCA) va
5 g Na,SO; khan, lac déu trén méy !éc trong 30 phat. Sau d6 dem Ii tdm véi tde a6 5000
vong/phut khoang 10 phut. Gan lay phan dung méi trong, qué trinh chiét dugc lap lai 3 lan. Dich
chiét dugc gom lai (khoang 30 ml) va lam bay hoi dich chiét bang khi N; & 50°C. Phén can con
lai hoa tan va dinh mirc thanh 10ml bang pha dong chay sic ki. Loc dung dich qua cartridge 0,2
um trude khi bom vao ¢ét HPLC.

Quy trinh 2: Can mot luong chinh xac 0,2 g mau da duoc nghién d@)ng thé, chuyén vao binh
non 200 ml. Thém vao 10 ml dung méi ACN 20% tricloaxetat (TCA) lac déu trén may lac 30
phut. Roi thém 5 ml n-hexan va tron déu trong bé si€u am trong 5 phit. Dem hon hop i tim voi
toc d6 5000 vong/phit. Gan lay phan dich trong, qua trinh chiét dugc Iap lai 3 lan.Dich chiét duge
gom‘lai (@oéng 30 ml) va lam bay hoi bang khi N, & 50°C. Phén cin con lai dinh mac thanh 10
ml bang hon hop pha déng. Loc dung dich qua cartridge 0,2 um trudc khi bom vao c¢6t HPLC.
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2,5g miu
1. Thérn 2,5¢ NSO, khan
2 Thém 10m! ACN
3 Lic chiét trong 30 phut
4 Litan 10phit (5000vong/phit)

ACN

1C§n
Ba con lal + Nex$0.
1 Thém 10ml ACN

2 S1éuémn 10 phit
3 Lithm 10 phat
(5000vong/phit)
ACN Loa1 bd ¢in
1 Cb cin dung dich du¢i dong khi N, & 50°C
2 S1éu & cin thu duoc vér 3ml hon
v hop nuée + axetonutril trong 5 phut
Lam sach bing cbt chiét SPE C18 1. Hoat hoa cdt bang 10 m| MeOH

2. Nap mau )
3 Rira cbt bang nuée
4 Riragia 10 ml MeOH

10m! dung dich SAs trong MeOH

1. C6 can dung dich bang dong khiN; & 50°C
2 Pinh muic thanh 10ml bang pha déng chay HPLC
3 L1 tamn 10 phit (2500vong/phuit)
4 Loc qua catridge loc 0,2 um
Phan tich bing HPLC

Hinh 2.3.1. Quy trinh x& i mau thyc pham

2.4. Céc di¢u kién phén tich

Tur cac diéu kién da khao sat va két qua thuc nghiém cac diéu kién 16i wu dé tach va dinh
lugng SDO, SGU, SMP va SMX nhu sau [1]:

Van bom mau
Cét tach

Thanh phan pha déng:
Téc do pha déng:

Detector UV — Vis:

Nhiét d6:
May ghi:

Céc dieu kién HPLC
6 chiéu. thé tich bom mau: 20 pl
Supelcosil Cig (25 em x 4,6 mm: S um)
20% ACN
80 % dung dich dém axetat 0,01 M, pH = 4,5 chay ding dong
F =0,8 ml/phut
A =270 nm
Rise time: 0,1gidy
Range: 0,01 (AUFS)
Nhiét d6 phong
Téc do giay: | mm/ phut
Thé ghi: 10 mV
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3. KET QUA VA THAO LUAN

3.1. X4c dinh hiéu xuat thu héi

3.1.1. MAu thiec dn chdn nubi

Vi hai quy trinh xi li mau nhu trén di dé cap, tién hanh xu li mau va phan tich trong cung
diéu kién. Két qua thu duoc trong bang sau.

Bang 3.1.1. Két qua xac dinh hiéu suat thu héi theo phuong phap |

Cppm) 0 0,04
SAs — _
. . N C, H
Lan 1 Lan?2 Lan 3 .
(ppm) | (%)
Hp.e Cs Hoic G, Hp.e Cy
(mm) | (ppm) | (mm) | (ppm) | (mm) | (ppm)
SGU 36,0 48,0 | 0,0288 | 47,0 | 0,0321 47,0 |0,0321 | 0,0310 | 77,50
SMP 0,0 8,0 0,0248 9.0 0.0292 9,0 0,0292 | 0,0280 | 70,00
SDO 0,0 7,0 0.0282 7.0 0.0282 7,0 0,0282 | 0,0292 | 70,50
SMX 0,0 6.5 0,0297 6.0 0,0268 7.0 0,0327 | 0,0297 | 74,33
Bang I11.1.2. Két qua xac dinh hiéu suat thu hoi theo phuong phap 2
ippm) 0 . 0’04
SAs | —
| : X X A Cx 7
‘ | Lan | Lan2 Lan 3 H (%)
I (ppm)
! HP'C Cx lec i C" lec Cx
(mm) | (ppm) | (mm) | (ppm) | (mm) | (ppm) |
SGU 45 | 550 10,0288 | 57,0 |0,0350| 57,5 |0,0360 | 0,0332 83,00 |
SMP 0 ‘ 9,0 0,0292 9,0 0,0292 9,0 0,0292 | 0,0292 73,00
SDO 0 ! 7.0 0,0282 7,0 0,0282 7,0 0,0282 | 0,0282 70,50
[ |
;SMX 0 6,5 | 0.0297 6.5 0,0297 7,5 0,0356 | 0,0317 79,25

Ap dung phuong phap thong ké dé danh’gia su khac nhau giira hai quy trinh xir li mau. Quy
trinh xur li mau hai cho hiéu suat thu hoi cac SAs cao hon nén cac mau thire an chan nudi duoc
xu i theo quy trinh nay.

3.1.2. Miu thye phim

Su dung quy trinh phan tich ‘mz:au & trén dé danh gia hiéu xudt thu hdi cua tong thé quy trinh
xur li mau s dung mau la san pham t6m déng lanh. Miu t6m dong lanh duoc dé ra dong sau do
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nghién nho va can mot lugng chinh xac va tién hanh xur li.~Mét~m§u khac cung tién hanh tuong
tu nhung c6 thém cédc chat phén tich. Tién hanh lam lap moi mau ba lan va ket qua duoc chira
trong bang 3.1.2 va hinh 3.1.2

Hinh 3.1.2. Sc d cua mii tdm

a. mau tdm chua thém, b. mau tdm di thém 4 chét néng d6 0,004ppm
thir tu cac pic trén sic dé la 1. SGU, 2. SMP, 3. SDO, 4. SMX

Bang 3.1.2. Két qua xac dinh hiéu suét thu hdi cac SAs

Céc SAs C. (ng/ml) Ci(ng/ml) H%
0,0400 0,0346 86,50

SGU 00600 | 00485 |  sos3

00800 | 00646 | so7s

0,0400 0,0300 N 75,00 __________

SMP | 00600 | 0046 | 7700
00800 | 00646 80,75

00400 | om0 [ 7500

DO | 00600 | 00480 | 8000
0,0800 --------- 0,0630 78,75

ooa0 | 0000 | 7s00

SMX 00600 | 00530 | 8889
00800 ---------- 0,0720 90,00

Nhu vay trong khoang ndng dd 0,04 — 0,08 ug/ml, hiéu suat thu hoi cac chat khang khuén
SAs dat tir 75 - 90%, hiéu suat thu hoi nhu vay |a dat yéu cdu. Tuy nhién két qua xac dinh hiéu
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xuét thu hdi trén c6 lap lai kém vi vay cac mau phén tich dugc tién hanh bang phuong phap thém

chuan.

3.2. Phan tich mdt s6 mau thue

Phan tich mot sé mau thic an chan nudi
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Hinh 2.2.1. Sac d6 cua mau thace an chan nudi
a. mau thuc an cho gia cim, b.mAu thic 4n cho gia siic
MAu phin tich SDO(ug/g) SGU(ug/g) SMP(ug/g) SMX(ug/g)
Thic an gia | M11 <LOQ 37,50 + 0,34 7,50 £ 0,15 <LOQ
cam M2 | <LOQ 33,50 + 1,04 5.98 + 0,32 <LOQ
M13 <LOQ 36,05 + 1,31 7,34 +0,58 <LOQ
Chirc an gia | M21 <LOQ 8,75 + 0,20 <LOQ <LOQ
B B T E ARt S I S (St S
! M2 | <LOQ 8520+ 1.79 8,79 + 0,52 <LOQ
M23 <LOQ 102,90 + 1,56 4,63 +0,33 <LOQ
hac an tdm, | M31 <LOQ 122,06 +7,34 15,38 + 0,40 <LOQ
T Y N [
M32 <LOQ 241,44+ 875 285,90+ 3,50 <LOQ

Ghi chu: Mau M11, M13 Ia mau thac an hdn hop dang vién, M12 la mau thic n dang vién.
M2] la mau thirc in gia suc dam dac dang bot, M22 la mau thirc an cho heo 15 - 30 kg, M23 la
mau thtce &n cho heo. M31 la mau thire an cho c4 dang vién, M32 Ia miu thirc 4n cho tém dang

bt
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Ap dung quy trinh phan tich va xu i mau trén phan tich mét sé mau thuc la tém, gam ga,
gan lon thu duoc sic db va két qua trong hinh va bang dudi.
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Hinh 3.2.1. Sic d cua mau thuc pham a. mau gan ga, b.mau gan lon

MAiu phin tich SDO(ug/g) SGU(ug/g) | SMP(ug/g) | SMX(ug/g)
Mautom dong | M1 | 0,053+0,006 | 0.120+0,016 | 0,053+ _0_1992_,_j _____ <Loe
lank M2 | 0.064 % 0,007 | 02680010 | 0.043£0.005 | <LOQ
Miuganga |<LOQ|  <LOQ 010040010 | 0,052+ 0,005 | 0,148 + 0,007
Mau gan lon | < LOQ <LOQ 0273£0.010 | 0,055+ 0,003 | 0.068 + 0,007

Véi két qua thu duoc nhén théy trong thac an chan nudi cac sulfoamit cha yéu duoc su
dung 1a SGU va SMP véi ham luong kha 1én va nhan thay trong cac thuc pham ham lugng cua
hai chét nay ciing kha cao va mot vai mau thirc an vuot ra ngoai tiéu chuan cho phép déi vai cac
sulfoamit 1a 100 pg/kg [2].

4. KET LUAN

Bang phuong phap phan tich sac ki long hiéu nang cao (HPLC) c6 kha nang phan tich xac
dinh ddng thai cac chét khang khuan ho sulfoamit trong thirc n chan nuéi va trong thuc pham
Két qua phan tich cho thay trong thirc an chin nuéi cé chira cac chat khang khuan va c6 thé day
la ngudn goc ton du chat khang khuan trong thuc pham Tuy nhién dé danh gia chinh xac va truy
nguyén dugc ngjuon goc tén du cua cac chat nay can phat ¢6 nghién ctru vé qua trinh tich luy va
dao thai cla cac chat nay doi voi cac gia suc va gia cam. Cac van dé nay sé dugc dé cap trong
moét nghién ciru khac.
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V&i nhitng két qua thu dugc thi phuong phap HPLC nay c6 thé sir dé phan tich du lugng
cac chét khang khuan trong déi tuong 14 thuc pham phuc vu cho cdng tac vé sinh an toan thuc

pham bao vé sirc khoé con ngudi.

L&i cam on. Cac tac gid xin chan thanh cdm on sy hé tro kinh phi nghién ciru tie dé tai B2008-
01-191.
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SUMMARY

DETERMINATION SULPHONAMIDES RESIDUES IN FOOD BY HIGH
PERFOPMANCE LIQUID CHROMATOGRAPHY

PART 2. SEPARATION AND QUANTIFICATION SULFAGUANIDINE,
SULFAMETHOXYPYRIDINE, SULFADOXINE AND SULFAMETHOXAZONE IN
ANIMAL FOODSTUFFS AND FOOD PRODUCTS

Use of an RP-C18 analytical column with a moblie phase at pH = 4,5 enabled excellent
chromatographic separation and quantification of sulfadoxine (SDO), sulfaguanidine (SGU),
sulfamethoxypyridine (SMP) and sulfamethoxazone (SMX) in animal foodstuffs (for fish,
shrimp, chicken and pig) and food products (frozen shrimp, chicken liver and pig liver). The
proposed conditions are used for rapid and reliable analytical SDO, SGU, SMP and SMX
content all samples above. Results was indicated sulphonamides residues in some samples of
animal foodstuffs and food products higher than maxium residue level [2].

Dia chi: Nhdgn bai ngay 29 thang 5 nam 2008
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