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Ao 8o ojgo] HAH HANEE FVIF AT B dA=E OI%“ ezd W49
Y % 29715l 2E AR g APH o] AR o5 YT HF W FAEE
BAtel 1’801 FokAla ot

o

uhA 9»1 AZ9l Streptomyces griseus 2} Al Boj A 4734 3 A
4 FAEAR g2 2 A #2 uES U HAM A S AL E oule BEY=
Aol GAEAR A4 4EA Q E}(l ? Streptomycin®) FZ% Fig. 10] Vebdl vpe} 2o},
ofol . F e JALole FUEAL streptomycin E dihydrostreptomycing Bl E3] 16F0] o]
23 Ak A7 FAAEE B 02 Bioassay ¥, TLC(thin layer chromatography )™,
ELISA(enzyme linked immunosorbent assay)®¥, GC(gas chromatography)¥ 2 HPLC(high
performance liquid chromatography)® S0] £2 o] & slojm Yo} 49,
Streptomycin Fo gk Z-AEA Y 22 Bioassay ¥ HPLCH o] 9l oy}, o] 7 HA
o2y #5302 23 S Boloku st v Bdetn AR Rt vls ¥ o
FAaHoez AAH5jo] g} Whall 5ol Streptomycinﬁl HPLCE A W& 4738 nlo) glon,
7% EdderEo] 3, streptomycin 248 8F A&7 LCE o]2d A vy} gV 2
Aol ojeldt ofe] Jhx B E F 59, Edder# FAEE AAste g A4S
io]-l—z} =
AFol e & 9 clean—up B4 L 53] §F A&7 & o438 A% AFgeluk ngzdl
g s 530 2 A Ro) /R Parallux kit screen test(IDEXX Lab. Inc.)
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Fig. 1. Structure of streptomycin sulfate salt
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o} Edder 50 2% Streptomycin®] F&#44 2 AAAA L ¥4 £33 LAk
R

1. A8
AeAdo FEHT g A28 95 CODEXY BA wa #elsdn, AT A&
= -20C AHE 288 £ 15 o)y 49 3.

2.717] B Al%

A& A|zo] o] &8 Streptomycin sulfate salt®h o] FA Az D A2 4 LujA e o
29 Sodium 1—heptane—sulfonate(AHS) SigmaUltra, ©] 54 | ZFo] o148 1,2~Naphtho—
quinone—4—sulfonic acid (NQS), #5415 Ao L] Ajxo] o]&¥ Sodium hydroxide
(NaOH) 9} 0.2M Q4F 94329 F)zo] o]-&3 Potassium Phosphate monobasic{KH;P0O4) %
Potassium Phosphate dibasic(K:HPQ:)& X% Sigma-—AldrichAFH(SIGMA-ALDRICH, Inc.,
U.S.A0l A #dakodth SPE clean—up Al& ©7o] o]-&8 Methanol(MeOH) 3 o] &4 Az
of ¢]8¥ Acetonitrile(ACN), HPLCE &4 EF J. T. Baker(Mallinckrodt Baker, Inc.
Philhipsburg, NJ U.S.A)ol A #9038l AL 2813

Perchloric acid (HCIO4) 70% ACS grade™ Samchun Pure Chemical (Columbus, U.S.A.)¢]
A FAstg e o]EA 2 A8 E9 pHZRARE Aoz o]8¥ Phosphoric acid(HsPOg)=
Showa(Showa chemical co., LTD. Japan)ol A 8t}

3. HPLCo] 9%t |59 B4 =3

Agilent 1100 series HPLC systemo] 3% Z %] ProStar 363 Fluorescence (Varian,
U.S.ADE ALgstgich B2l 45Col A 4.0X100mm, 3m) Hypersil BDS—C18 2% (Agilent,
U.S.A)E A&t

o] %€ 0.01M AHS 880mlo] 0.8g NQSE& =< 493 ACNY vl-&% 880:1209] v &2
alo] 41.& Fofl ZAHo BAsto o] &3ttt

EA 4L AT BF ) =260nm, B3 FF(Aew)=435nmol ™, o] T4 F42 0.8
mL/min & &ttt

1) AlgzA % HPLC

Edderd] W& A AAA 24 2 54 AL g 2

28 ¢F A8 E 5mLE 83

Ay A4 +HAE 5mL& 50mL YT} #g F 0.01M perchloric acid (pH 2.0)
20mLE 7}ek 3 383 #A3lsta, o] & 3,500rpmol A 2087 YA EEE &L paper filte—
ring(Whatman No. 1) & & %02 33},

a1 % Strong Cation Exchange(SCX) FFE 2] Oasis® MCX(60mg/3mL, Waters OASIS

USA)e] #5992 &A% F 0.1N HCl 2ml% MeOH 2mlE M3 T 0.02M Al g 3o
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pH 8.0) 25mLE §&AF} &4 C18 ﬂEElxl(soo:ng)on F3# #% 74 (clean—up)
S WA A7 F 55T water bathol 4 3087 2F &}

2) Azvteadgy 23

azvtEade 2as ol F4-E 0.01M AHS 880mio] 0.8g NQSE %2 &3} ACNY H
8 880:1209 vl-& & 89 4] phosphoric acid-® o] &3] pH 3.30.3 A& A =% £, &
Blo] mytste] o] &8tk ZEL Hypersil BDS-C18 (4.0 X 100mm, 3m)ol® F&5&
0.8 /mm &% 532 QAFE 5% 260nm, 39 435mmol 28 F FEAs FA e ¢
S 2ZE 55C, o]54E 0.1M FAFUEFOR 515

4. S W IF FAEH(STP)E 4879 ¢ Parallux System(Parallux processor, Model
89-31099, IDEXX Lab. Inc.)

ANazARA dojzl £E8L T4 5% & F £/ )
uio] dopbd 4= e HAe AuE FAF 7|2 A 3!23 Fx 3140l 2¢
AZ of¢ d&stn FHeiA 38 ¢ de Ao, & vtz =E 4L F Reagent trayd] 2t
wello] 100p0% #58) AFE 4Ysty 249 d7]e) A A H combo kitE ] &3] STP
£ A AT o714 LOQE Lotry] fsiA Agd 7 STPY 52§ 400ppm, 200
ppm, 40ppm, 4ppm, 0.2ppm 2 & spiking 8 ¥ perchloric acid(pH 2.0) 20mLE 7} 387
#3 g = 5T 3500rpmol A 2087 FAT F o F3 F clean upHB L AAA ¥}, o #
Holl A= SCX(Oasis® MCX) cation— exchange column(60mg/3mi)& o] &8 A2 E F53
Welch ZEAde 2ml 0.1N HCL, 2ml 100% MeOHE Z&julA sta A3 A(pHB.0) L
2 22 AA Parallux systemol A&7t}
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B A7 Aed HPLC B4 e $follA Streptomycin 27 FAZE BN 484 £
ZE del A Holu A4 H& shsstt. AYA, BEF4 AT EY, 1E £ AFEA
CODEX 9} @& #ll A} Streptomyhcin 4 Zxo] Ao A28 Aok, £ Ul 35 gA8E24 E4
o] tf&to] HPLC ¥lo] IDEXX ELISA KIT testo} v]2 gk v}, ELISA A& HPLC 3 %o 4
g Bl

ol2] & # %o, screening test M ELISA KIT test® o}A7A &3 wyo] FHe A ¥
Streptomycin® Z& A E A screeningd] WG F28 T Aoz gyl

O

fe

L A4 A4 ABA = AS

Srd AFFYELL &) 98 STPY 4 s=dE g3 WAL 78 5 234
Astgich. 2 A3} Fig. 20] e Rl AU 02 RE STP $2d AFHE
Fig. 208 B8 r*=0.984¢ A A4 Aot

2. The Qualitative and Quantitative aspects of the LC system
TEAgo FAAE A7Me 7 ASZHE STPE 2 479 Pidl2 529 HPLC 4
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Fig. 2. Standard curves between peak area and concentration of streptomycin by hi—

gh performance liquid chromatrography. )
The curves were composed with the residual concentration between 0.02~1.0ppm (r

=0.984).
< & A3 o Fig. 3 3 Fig. 4 ¢ #o}

3. AEEA

& Yol A 9] streptomycin CODEX MRL, LOD ¥ LOQE Table 1] Vet

& W A E(n=6)E%¥ streptomycin LODE &% & Z 3} LODE 0.0Zppmojglen,
Whalle] 195nmol A Vebd 2ppmiEch o & 2%t} LOQE $-#9 streptomycin 0.5
ppm& spiking & S+ AlE25E LODY e WHo R 544 & Ad £ BAT A

3 mn 180mY
{mv) . "
L M 5t € 02ppm 003 < St 9-191
36 gi o
\ "i
5 . In\
1
© énl‘
0- . - -
g 8 (1 o o .85 nafed
315 & | e $5¥ Y rnBab
i ﬁm§ ® 08 e 33 N “ggs ge¥Roer
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i o - R BN ] - o L By o0 - -
o * - "rﬁvpf odh &g w o 2% m»ckrc\@'ttl te QO « y /\,“Y' ;}‘
B[S mogp Rl TR ENR BRRAR SO REINLY NAC b ina bl
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Fig. 3. Presentative chromatogram of the streptomycin standard.

Stationary phase, Hypersil BDS—C18. 3um, (4.0X100mm), Column temperature, 45T,
Mobile phase, an aqueous solution containing 0.8g of NQS in 0.01M AHS 880ml be
adulterated with ACN 120ml (pH 3.3). Flow rate 0.8ml/min, Sample size! 100ul,
Detector: Fluorescence at 435nm, and Retention Time(RT): 13.033 42, streptomycin
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Fig. 4. Presentative chromatogram of the fortified streptomycin(0.5ppm) in milk.

Stationary phase, Hypersil BDS—~C18. 3um, (4.0X100mm), Column temperature, 45C, Mo~
bile phase, an aqueous solution containing 0.8g of NQS in 0.01M AHS 880ml be adul—
terated with ACN 120ml (pH 3.3). Flow rate 0.8ml/min, Sample size: 100ul, Detector:

Fluorescence at 435nm, and RT: 13.020 34, streptomycin.

0.44ppmFE 22 el olej gt Az e 2 i S £3to CODEX MRLY 0.6ppmo] =%
& Ao Ykt

Table 1. Limits of detection(LOD), limits of quantification(LOQ) and maximum
residual levels(MRL) for streptomycin residual in milk

LOD(mg/kg, ppm) LOQ{mg/kg, ppm) MRL{mg/kg, ppm)

0.02 0.5 0.6

DLOD: limit of detection, ?LOQ: limit of quantification, *MRL: maximum residual levels.

Table 1 o4 Wbebd nle} o] 0.02ppm 59 STPAME AHEI} vf¢ w4 &4 & +
E3 ojue) MAHA] 7543.21(mV-S) ¢! AE {38 B ofvlE 0.6ppmyFol
2 o) &olatA AT £ J& Aoz Ags e} webd STPS MRLO] 0.6ppm
3 w2 R A SAY F e Ao R AdH UG

2. Streptomycin Rrecoveries and Repeatabilities

- W A5 streptomycine] A 3 5&7 A @A Table 20 ERA vpe} gk,

B Ao 2892 o829 240 streptomycin® FEL 89.712.3%9 00, AR L
83.3%% vebdth. A wAE M} F2E APLAE SPE(solid phase extraction)
clean—up©HAl 2, ¥ G o] o]&td C18 cartridge columnell 28 F HA clean—upd}A of A]
AAGA Fol &40 & FHAE Fpgo] WA JEd AL #AYY, g B AP e
C18 SPEE ] &% Clean—up ZAE AAZA I 23 35¢E2 89.742.3%I0 29, A
HE 7129 6%RY 453 ¥ 83.3%2 et
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Table 2. Recovery and repeatability of 0.5ppm streptomycin fortified milk

Recovery(%) Repeatability (%)
Milk(n=6 : 89.7%£2.3) 83.3

Mean®S.D.(n=6) of the recovery percentage.

4, &% W AF FAEA(STPIE B457)19 & Parallux System(Parallux processor, Model
89-31099, IDEXX Lab. Inc.)

B 447719 BHEE combo kitE ol 48] STPE #44¢ ¥ Axe $folA STPY LODE
0.2ppmol o™, LOQE 0.2ppm¢<l HE Flstgdch STP 400ppmE spikingdt & clean—up
}4& AZ B9 positiveZ 1.55+0.019(n=6) FAEF e, 200ppmed B $
1.4140.007, 40ppm<] - 1.59+0.049, 4ppm< B 1.54+0.024, 0.2ppm A% positive
Z 1.13+0.07(n=10)% el i},

Table 3. Qualitative comparison for streptomycin residual analyses in milk by HPLC
with Parallux with SPE clean—up

Parallux with clean—up

Negative Positive
HPLC—~positive 0 5
HPLC —negative 1 0

- A& el streptomycin & FHF S Parallux screening test®] Al@dze} w3 § HPLC
AzvlEaYd A28 Table 30 g2kgc},

¥ Parallux screening test¥] A8 532 5 WY streptomycins gollied AHE b5
g 2] of Fof B Aol Awstnaists HPLCH S AZ8AE oty ] 9t A sk}
2 o] Al @ Parallux screening test?}= @A streptomycin &F 22 stotsl=d] AL
Hl3 e 2Hd % 7lr)olth Table 3€ Edderd] &8¢ 7|30z £33 clean—up”|
% ol 43 Parallux screening test ¥ HPLC 288 29 & Ao)t}, Parallux screening testo)
A @oizl AnE Ed|Z HPLCEA S A A3 A3 Parallux screening testol] A @03 Ax}7}
positive?l Z1-& HPLCEA & BalM A9 & £FO2 positivedtAl Uetten, 7 & A
g 78 & Al

o AFAAELL A&atn astn JaaA BAs7] 9 A8y A
AEZ] U3t AF7AX 9 £49 0 2E Bioassay™, TLCH,

o] 9} A7t Streptomycin/dihydrostreptomycin, neomycinol ti
A g Aok felvele ¥ BAHLEE Bioassay

32 of o
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2 HPLCH B ol A=t melyv A g7xe dyoz s AERE7 ¥e Aol 2 Exzez 5
o} gtth. ¥ ddFolAE STPe ujdk HPLCH IEHPE g Edder %9 %ol clean—up A
g ool 238 dlE A8t STPY £e % ZEUEE w5z AXEs0. B g7
Aed F248 A Post—Column Derlvatlzatlon Instrument PCX 5100 (Pickering La-
boratories, Inc.)2l HHALEEE 40T, LBLE 55T, F543 &9) £% 0.6ml/min o4
%osmmmggﬂé1%%&ﬂ%ﬂg]ﬁdﬁﬁmﬂ%ﬂmﬂ%é@%ﬂa4éﬁﬁ
o} olwfo] BAAQAZE oF 15801}, E&EAE STPY HABAML UL HEW(0.02~
Loppm)oi X FEd AP Jellch, B AJdyo] 2 #&3AE limit of detection
(LOD)& 0.02ppmolA o5, HoJE £HoA2 MRLO| 0.6ppmY & #<¢Hstd STPE A%
o2 A FA ERE ¥ %IUHE A& FAA A1 zAsA AANED $Ho] BEE
STPE 0.5ppmS spiking® & SPEAS]A SCX(Strong cation exchange column)2 E3t
clean—up#A & AF £9 STPY limit of quantification(LOQ)E oF 0.44ppmel Yo, o]d]
3 8 89.7+2.3%(n=6)& et 42 CODEXelA dAE 242 MRLe] 0.6ppm
& A3 }”4 CODEX fnXo] =¥ & sw ALz iy gt & 47044 7
14 AF7HA FUH 22 STPo] the Al o] gdsol U4 & ALz ol o}
U paralluxst H&3 STP i@ BF R Y EAE =43 3 2 §3257
il FAEH STP ulgh B4AEHE 7dshsich
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