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Y8 SRR B R AL JE AT #9:289 — 298,1991
Ann. Rept. NLFD Taiwan R.O.C. 9:289 — 298,1991

R REBEEZHAE

A% KEE RENK FHs
£ 0 M

wm B

AR AR R 186 520848 & 475 (High Performance Liquid
Chromatography) # & /K& & ¥ #9514 & —BK & #4 B (Oxolinic acid)
A 753X (Nitrovin) Z RSk AT, £ 8 & 78 RIPHBH, 8 &,
HA,FAFRETPERERBRRTILIIZE T, Vlﬁﬁﬁ‘\@]/\iﬁiﬁﬁ"ﬁ

IR o REMRBRZIBHR T R BREA—RTRFR | REHE,
yxmari—ﬂaﬂz, FR_RTRMBREBHEZIEGY, A E R TR (Dia-
zomethane) ¥ A b— /8, #) B £ BORARBATERSHT o ARLEF IR
1E AR FR & & 50ppb o f Bl iFmBR £ AKRER0.3 ., 1R 2ugF =4 W
HARZAREY, LKk £88.2~96.9% - FRAHR14~63% ° H
E%"P‘E%#H& ALK AR IR G R, B E AT %, &

¥ $.8 /265~ T2ppbZ M o

- 7336 (Nitrovin) o R84 IR FI |, BaE4 A ETR LR,
ARG 2Ry RER, RAT B REER, BB WA % LI EHES
Alumina SEP PAK,H VA & 8UEA0 B TR, KRR E 753 (1. 5
ug) A a2 Bl R £80.1~92.3%, B EHEA1.T~6.1%, K& B R
£ %20 ppb, T £ AR R0t B L HIZIBEG T, HAR
H oo

bt

i

U
EER,APADZEE R AES £
BWERRER EXREGYEEOEZRNE
BREE R, mimERe® 7 A gaARs
TERE THERKBREENEKRER - K

—289 —

: BHRCEADRATR, F AE S B BB R AR, 75T AL o

BSMBEAZARN | A, BA | BAKES
EEHRFERERIVIME S EGHEZHE,
HERERERRREEEY SER - REXER
RUOZHERNEELRE BREFRREELER
RARE SRR, DR B Sia B B Y BRIR
HEEWE BYRENHERERELRIE
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By R RERAEHNAERAnn. Rept. NLFD)

FIEE 2 — o Y% EReTRR B Y 2 1
HYHEAEN SRR EEAE
HRBELE AR S RANYR By AEEs
hEWES MEREES , BYRAENE
BRESEHMA, B EREE T E TR
Mtk A BER YN ERTRY ERE
WEEZR .

ERREEENG IR REREE
BAEE+/ETE BB EORR A,
BERARTTAEYE  HEL  BEHEEE
FECBEETREERE - B, SR8
RELE RBFEREMIEEE, RSB
BRBETS - SRR NEEERE NS
B, BKEHB R EXERGTRE RS RE
HEERERIZLE

BKR AR B e T 56 SO 4 A M T 3
OB 1B, L I TR A R T
PEAE, BT AR SRR B 4 PR S e v AR
REHCRBRAXEERRKHERBH

HBGCT), AR &Y EE E H (Bioas-

say)20 . ‘%%&(Fluorometry)m . HEER
B (TLC) R A HHEED o FERERHA
J& #7 ¥ (HPLC)“* 7B #: € i, HPLC B
fF, R, ERETHREZELY AHEHEK
BB KTy FE X Z BRI F FHPLCR L
WER S o FIFBM AR EEMRER <
BERPE, UBEREAEBZ T, LHRE
B EZKERTRENRERZEE R 2R,
DFIBERBEBTIEZHIT -

MBRTTE

— , WERE
T EEKER M, 5 A 101+, 4 A 104,
8 £ 351, MR35, FE B & IR B TG, SEER M
BReRE MERERAREALI04, BELH
SETBRTIFEXZRE -
R 5 S
(R -
1. =R HEETE-LC-6 Apump(Sh-
imadzu) °
2. %@ % — UV - VIS Spectrophoto-
metric detector , SPD —6AV(Shimadzu) °

—290—

3. /&% % — C—R3A Chromatopac (Shi-
madzu) °
4. B E — Licrospher 100RP—18,
R 5 um, A 3.9mm, B E30ecmZ EE o
5.1 #19E 88 — Multi— blender Mill,#
RREREHEE -
6. BB EHEEEE — Aspirator A—2S
with Rotatory evaporator o
7R &R — SL - D Shaker °
8. A 3§ — Millipore type HV
(0.45um) °
9.3 R E — BIEE (100ml) , SRR
3}1(200 ~ 250ml) o
10. BRI B — BIFR (100ml) . W
% 2}(200 ~ 250ml) °
11. 82 AR BT E H-Alumina B SEP-
PAK Cartridge
CRER AR -

1.8 F b, MR, [EC ke, BoKmERER, WA,
SEACIN, 282, 2Bk, N— REDREPEHEME
fZ(N — Methyl — N — Nitroso — 4 — Toluol — S
ulfonamid), RNEIEE (N — Propanol), &1L, &
1, BEREIRARERRTE , ZFREH
BHT . (Merck), BRE MBI LR (Sig-
ma) o JIFESCIRIEEE R R o

2. E % H 5% (Diazomethane) Z Bt 5% — FHY
N - FRE IR E FEERZ0.6gR AT 1, A
oK ZBk4m] B BEam], BREHE B E AR
fi#, FBINA60 % S E/LEFE Wam], FTB &R,
BRE BAREECRENEET —KER
KZBmIZ HAE FIBHBECREEEE S
HERER LIS ERRRAK -

3. BEMEE R AR — R EET00m1NA E
1000m1EC KB B HER, SHERKRZ 5
# o

4. BERB R AR - ZFE700mlinA =
1000mIfE M1mlZ BEERTC BLRL RS BN ARV R o
TJIgtsl iz 54 o

5. BRRMIRIFHER — B ECR M AR #5110
mg, AWEIE A E100m], WEEEFRE - Bk
R R W 1m], TR EE A ZE100m], SR YA
W o
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BAERTERARB DX RB S B RN R BT B B

6. JHFE AR HE Y — K5 TR JH RE AR #E M 10mg,
DAERREE 2 E100m], LB E R 1 - BUiEHE
JE#5m], N B E 25 £ 100ml, BUS AZ HE VAN o
= RBAE:

(—)BRE HRE -
1REB R E

BN RERN, BAEE, B IBER SR
HER &N IS F K30ml, LIFE
BHRGE15ER, Z FRE R AR A
100mlZ BFERA, BE YV EUZ SR B IR
HBERA100mIZ BAEEA BEYEU_EH
5t 30m1 IR ERAE, & HHB L, 1240°C 7K 8 ek JBE
BREERES ZEYM0.1NEE30m], K& E
BB IN30mlZ EC AT, R %553 8 1 LURAK @R
Z B TEUERZ 8 5E0mIZER_
R, & PR RS K BB S i /K BYE, 12 40°C K
BHRBEBEZE BEYRE - K@+ 2)2
ml5E 2 VAR, INE 25 5t s HE S m 1 B8 68 42 f
ES EZBRREREVNG KEKRT R, B
BB HEE 2 BRI REE « K (7 3)ImlE
i BEVERRE o

2 AEHE AR > BUME

NERRE A BIEREE0.3,05.1, 1.5,
Fe2m1240°C 7K ¥ 5B IR KE bR R VA%, N B
BZ : 7K (8:2)2mlfE ¥ i, B N E & ke A ¥sml,
PE B REAL R FE/NRFE, 1240°C K FHiB R
BAERR BB, INEE : K7 : 3)ImIERZ,
B EIFE AT, KT A £ 20ul, DA R BOHEAR
BT B4 2K B E & M AR HE AR o
3. ER

(DEREHEB TGS MTIRGINER—FTR -

(2)EU AR e B P HE VA M 4% 20 ), 3 I T 15 3R
MERITR, AR T 5 Bl 2 W e R, 431 B
EHRERILBRER > - Y ERREEZR
e T AR, fk A 2 R R A W iR R A R BB
R RKHGBTRREMBRECBEE -

A— BRAEBZHPLCOM#4

4. BICRER
FRIRIMEBTRFEE (0.3 . 1K&2ug) ZEEM
AR VERARER | 4R BARBRNER
KBS K BRI EER SR SERE
ZEE RS g ERFE R EE, 5
B ERAT ¥E VUG HL B Al 2 3K H (B ZR -
(yLES e
1. iR B R
fEE 10t B8, NN EAs0m, A B #2519
Bk, W g IR BIEA 100mlZ B E
BiamA, BEYIMREomIF S8, B ERE,
AR, A EAEE 15m], 1340°C 7K 18 iR B IR
FEE RIS 15mlE, TIREI20m], IRENE & A
BESERAN, BINEDK30m],3 % Z &1t
A Ieoml, IR &S 8%, REIEC K&, B
EECEsoml A BEm AR, ZBRECKE
%, BUEREHBmIER=ZR, & HEHER
KRB SRR K B IR, F240°C K18 R LB IR 4
EEKEE1m], B A Alumina B SEP—PAKW,
HN95% ZfE5mlf Alumina B SEP—PAK
W, BT1SH5 AT, DAO.45um T 5 3 1R 25 1R 1R (1
R -
2 B HE M IR BUME
SRIER T RE XA HEYE ¥R (5ug/ml) 0.2,
05, 1. 15Kk2ml#EEsmlKF&EAL
ul, LB S AR B AT R A5 2 R B 2, M/ R HE
AR o
3ER
(DEBEER TR ST IGHENR_F
7N ©
(2)EURR 2 B A HE VA IR A5 10, 3 BITE A 3
WAR TR, AR T 15 S 2 ¥ B IR e, 433
EfERE RS IRLLRE R - MHBERRBEZ
WIEE R, Kk BIZEREERE LR EIERK
BER KERBHIEXCBEER -
4.[EEAER

Re#r% + Licrospher 100RP—18 ( 3.9mm X 30cm )

#%¥48 : MeOH : H,0=6: 4
AR B SN A& £ 254nm
Wik : 0.6ml/ min

ENT : 20ul

, —291-
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WY& % E R AR R EHR(Ann. Rept. NLFD)

SRRMEERREE (1, 5K10ug) L5
B SARREARFEAS, KR TR
RN AR SEBE=EE RIRR S
Vi R T ] e T A, 43 ) LA M A U EE RS
Z, R EER -

AR EAETR

— |, BREHE -
(-HPLCHI & H 2 MaT -

1LEIE H &

B3R HRER i FAHPLC F Z B B I 2 B
SEEERE, #E254nm i S RE SR B AR B, A B —,
R BB AE L R T EIT 24T -

2. BT EHREEH

KB £kasuga” "HE U Zipax SAX/E
& R 85 um, N 1%2.6mm x £ E50cm)F A &
0.006 M % 871 2 0.01 M £ £ (pH 9.5) AR BT
BRI, TS AR RO ER R B R P £ 7.2
53,1 B i s s R R (B R B ETfHZ pH
ERE, SR EENB A EREE MR
B pHIE RS, 7 & BRB MR ER I 187 Tailing
B . BEEEANEKRERGTHNBEVRE
B, FIEEPE : KT 3)BBEHE, AR
FiLicrospher 100RP—18(K.&5um, A&
3.9mm * EE30cm) < BITEHE, BEE : AK(7:
3) B R ENAE, ST T 45 BR SR P B 1) Wi 2 PR ] 225,
257, BRI S8 SR BT BB S LRI HETT 10
1 o
(O o il i > BUME -

R MBIE 0.3, 05,1, 15K
2ppm, K FHEA£20ul, LS SRR BT R %2
RUEZ, GEREEHKE HBEE
0.3 ~ 2ppm A B KR B 4%, 8 £50.9996, 11 [E]

o

CEMREBREE 2
FRBECRERER SR, BARERA, T

k= 7 ZHPLCOM %A

BYENSRSEE R EERTE Rt
R HY XRMEEEEER - AWEZE
kasuga’ 'S, LL0.2M B SRARE R (pH 6.0)%
B EC R Ig b, R RIA B R B
B2 BT E S B HRBEER
F340.006 M B £11.:2. 0.0l MA B £ (pH9.5) #&
¥, HpHEAE, ERETEFNEN &R
#E . WUELEENEKESTHEEYRE
B R ERRRER L R BT E
EEEE % B amAEE HREEKAREL
RE NS BRRAE T B R - ESE
B CHEFE K EAR(ERTR)BE
b EREEARR EEZHMARCEERE
BYEEEIE, MR R FRERET R
T o

(e e 3R B -

wNo.3 . 1k2ugZ BRRMBRIEE S BFEA, 4
Py, B8 f R M P PO REAR B P, IR LR AR BB 4R 1,
FEZEE DB TERER, RN E
He Bl A EERNEZZMR - REMKKRZ
E 247 83.4 ~99.8% 2 [H, KB RIRH L4
~5.8% <M, ATREWBEREERE - EAS
TRIMBRR MR 2 35 [ 2R 1E88.6 ~ 98.7 % &
R, [ e 4 2 AR B AR B85 1.0000 © 4 ARG
BXR MR 2 g B 2R 4E87.7 ~ 98.6 % , [EI Wit i
2 FHE R B 1,00000 o 88 AL IR NERER #F
B 2 TS B ZRTE8T.8 ~ 99.5 % 2 [, Bk i %
Z MR R 1R 80530.9992 - HRASM RN BREAK
B & Zo 15 B 2R 12834 ~ 98.8 % 2 [, [ i
Z R R B550.9988 o EHEAHEAT K B iR
ZREREE

= SRz RERERER50ppb
HHESKERTRENBRBHEBR AT
% H

RAE & HMETTEEKEROME, HPHERA
104, 4 1014, 18 £ 3514 i35 % fK LRtk

Re#% : p—Bondapak Gis ( 3.9mm X 30cm )

# %48 : acetonitrile : Acetic aced : H,O=70: 0.1 : 30

At % ES A E £380um
A ik : 0.6ml/ min
ENE : 10ul

—-292 -
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ERER P ERMNB R e R e R R B R B

AEZ BB RRBRAE KES TR

EiLh 3

Bk H R

BB ETEs

Cpgl (%)

P+ AR R R £

BRGBH
(%) (%)

92.5
0.3 93.0
88.6

98.7
1 90.1
# A 94.6

92.6
2 92.4
96.8

87.7
0.3 88.1
90.0

98.3
O T
96.7
92.6

88.8
0.3 99.5
94.2

87.8

1 91.4
I o4

95.6
2 89.9
95.4

88.0
0.3 86.2
90.5

83.4
1 91.3
— 93.3

97.3
2 99.8
90.0

91.4+2.4 2.6

94.5+4.3 4.5

93.9+2.5 2.6

88.6+1.2 1.4

95.6+4.9 5.2

93.9+2.5 2.6

94.2+5.4 5.6

93.6+3.2 3.4

88.2+2.2 2.5

89.3+5.9 5.8

95.7+5.1 5.3

B1E, FIH B RBOEAE B AT @ AR B R AR
CRER ERNERNAR BARFTAZE
K, BakH4 4 BEE65~T72ppb, & H
Af11.4%(4/35) - B3 BHE
65~ 68ppb, I HZE 8.6 % (3/35), MMk HAR BT,
8% (7/90) - BMAEBAMZ [ REEMBHELE
I EWET ERTRYE, FE&RE ], EI B
RHNBBPASRE, HETNHERNSRE, U
AT EEKERREEFERENRR B

—-293 -

HE ETHERE SR REEREAERE
ERZEER EAERBETHZLSE -
HWRERRME S B E AR ER 2 6B
B TR ISEHE A EE S LA
HSBERNEKERTRERSBAE -
= JHEEX ¢

HHPLCHIEEHEZ#ET -

LEIE ¥ &
THEEXE FIHPLCH & % 8hiH Hl & ROt a8
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YA G REBEFAEHAFHR(Ann. Rept. NLFD)

| 7E380nm ML RE SR/ HBA TR M5, 40 B I, A Uk
BRAEIBERETETH -
2. E HE R BB

£#Nagata”"®, #Ifiu—Bondapak Cis /&
W& (K7€ 10pm, N R3.9mm X & E 30cm), LA Z
% : 0.06MBERRSN(3: 7)&1% TEA(Tri
ethanolamine) BMEIHHE, R EHESERME, T
TEX BB EE, SR B
B8R (1553), BAEAEYY - MEBHER
ZHE - KT+ 3B EERR, TR AULLBI7E0.1 ~ 0.
05 % 5 [ P9 357 7] {5 7% 56 SC A 5 e ¥ 28 ek Rl i 0
12218 AL AHEUNZHE - K B
B2 (7 : 3¢ 0.01) BB EIE, B X2 BERCR
BIF WG W AR ER6.57 o
(O e gk o BUAE

SRR FEXEEER (5ug/ml)
0.2, 0.5, 1, 1.5K2ml, HBEs5ml KFEE
A10p1, A B BURARE AT B 2 KB E &, M AE AR
%ﬁﬂﬁ,ﬁﬁEEOQ~2ppml7ﬂﬁzf(@‘[§f3§{;ﬁ,r
E%0.9991, 1 E A -
CBRE T

2 ¥ 5L T G SO AT VA MRS RS Nagata S 1
88 7 U2 5 F 3B B B2, Hori " B A R 2
I - BHEREAXEEBLER, RFRURA
Fr AR R, 208 BAF o BB 1L NER i R R IR
fiE R AT Y e 22 ¥, BT AR ) Y o PR e U
B Y 4, ] e (8 PR R VA 7 52 2 Bk, IR fE 75 5E
RERH T AR - RESAER T REE
B RIS ERE, §ERE TR REREH
1t LBl < ZBRAEE EE - LAER30m]
EOEREZ R, EHM3% ZBLMER
60ml, LARG LR AERF R A LR R - RO
W AE BT B b &6 oo o Wi, R DAR 1 B
Alumina Column BHE | ¥t "B iET5E
XA AluminaBE, FH 28 - K95 : 5)RE
VI B AluminaZ &M o {EfEAAlumina-
Column/EE 8Lz B2 ¥E &R, B 75t X
52N EREERET @ EREER,
Ptk FA AluminaB SEP—PAKZXK®E L, ~NME#
e B EEEE 1 AR E R BENRER -
(o) i e e A R

WL, 5R10ugZ TIst R RPN, 8

—294 —

0.30r

Absorbance
=
(S}
o

(=]

=

(=}
T

@——

200 250 300 350

Wavelength (nm)

1 K & A BR B UVIUKOR 3
(2ug / ml)

a.

(W) L 9 ¢y gzromWL9SyegT

B =

5.30
! Oxolinic acid

a.82 6 F G RBRRA R E
b. 4% @B & B EICRBR L
AR R AT B

0 : Y =—13284.4391 +227877.9615X (r =0.9996)

Y X : Y=—10962.9338+210438.4247 (r=0.9992)
~

413340
g 310005

<

» 206670
(5]
A 103335

ORE:+ 3 1:3
X : BN AR

> X
0.30 0.50 1.00 150 200

Concentration of oxolinic acid (ppm)

B= @&FmEERRIAZEYRZES
i R
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BARERTERMB R TIFEXRB AR F R BE R AE

Av9 IR TEE AR RO PR R KR A E

# PELISCE 4 ok A AHE(%) 4 36 (ppb)
% A 10 0 0 —*
+ A 10 0 0 —
2 & 35 4 11.4 65—"72
¥ 35 3 8.6 65—68
4 3t 90 7 7.8 65—72
* 1 Ak
A& FRZ : 50ppb
AE R IAEESRPZEE
Kng 75 3t 4
® B Cuer) EFTE S EXTVTERTE VY] FRAEK
1 (%) (%) (%)
89.4
1 90.7 89.3+1.5 1.7
87.7
88.3
5 81.5 85.1+3.4 4.0
# A 85.6
90.2
10 82.1 84.3+5.1 6.1
80.7
86.5
(| 92.3 89.4+2.9 3.2
89.5
90.3
5 89.4 87.8+35 4.0
B A 83.8
86.3
10 85.5 84.0+3.4 4.0
80.1

RERED K LA ERE KEZER
ZFR, R AR R TSR, SRR E R
W EERINERAR o JI5E X Z BIWZELE
80.1~92.3% Z[H, KB ERHEE1.7~6.1%Z
i, T RE B REERE - BANGME
2 F ¥R ZRHE80.7 ~ 90.7 % Z i, [ il A%
ZHERREE0.9999 - BERSMRIMTIFEZF

—295—

(B AR AE80.1 ~ 90.3 % = [, [ h ¥R & 1E R
% E50.9999 - HIEAEHERT R EKiR A
KEWNA |, N AEZFERHEES20ppb ©
HHESESTIEXBEECHERLR
BAREE T HETERE A L1004, BN 1004, K
iRk B R RE, F F SRR AT AR E
BN CBEE GREEARERNZITRRK
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Absorbance:

300 350 400 450

Wavelength(nm)
Bw RPRGHLGu v I EQW g/ m])

6.31

Nitrovin

‘:,:l b._~J LA\

024 6 8(min) 024 6 8 (min)
BZ aBNTGRRZRENEE
b. & B Fhm 753 =) WX B Z A8 B A
B 3%

O : Y'=2409.2683+70808.0113X(r = 0.9991)
T X : Y=347.8689+62837.6230X(r = 0.9999)

126342

§ 94757
4
% eam
S O : sk
X+ Bk &R
0.20 050 1.00 150  2.00

Concentration of N itrovin(ppm)

BN BARTHI AR B BB w4
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H o BEBAGZ [ RRERBERE | B
F [ ERPRYE, ABKRE ], B, TR
BB, BARTRENERH, DL LR HhE
MEZEMRHEFTIRXCERER RINE
SLARER A BRI AT IS, RS R TR A E
MIEEELZERZ2E BRAPEBRIR
B, BB ThEE S B A R TR A
ZHEARRTHE FEASEAEMUREE
DB IS BRBENEELRTREMEZRE -

S50
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ANALYTICAL METHODS OF OXOLINIC ACID AND
NITROVIN AND RESIDUES IN LIVESTOCK
AND FISHERY PRODUCTS

MAI-LING JAO, YANG-CHIH SHIH, PI-.CHIH CHANG
AND CUAN-CHUNG LI
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ABSTRACT

A simple, rapid high performance
liquid chromatography (HPLC) method
was described for the determination of
oxolinic acid and its residues in livestock
and fishery products. Five g of sample was
extracted from meats by dichloromethane,
removed lipids by n-hexane, then methyla-
ted by d-azomethane. The filtrate was
subjected to HPLC with UV detector at
254nm. Separation was achieved by using
Methanol H:20 (60 : 40)on Licrospher
100RP-18 column and flow rate 0.6ml/ -
min. Oxolinic acid was found to have a
retention time of about 5.2 minutes .
Recoveries (C.V%) of three different le-
vels (0.3, 1 and 2ug) were 88.2~96.9% (1.4
~6.3%). The detection limit was 50ppb.

For determination of nitrovin and its

—298 —

residues in livestock and fishery products,
a simple, rapid high performance liquid
chromatography (HPLC) method was de-
veloped. Ten g of sample was extracted
from meats by aceton, removed lipids by
n-hexene, and partitioned with chlorofo-
rm, cleaned up by Alumina B SEP PAK.
The filtrate was subjected to HPLC with
UV detector at 380nm, Separation was
achieved by using Acetonitrile Acetic
acid : H20 (70 : 0.1 : 30) on u Bondapak
Csl column and flow rate 0.6ml/ min.
Nitovin was found to have a retention
time of about 6.5 minutes. Recoveries
(C.V%) of three different levels (1., 5 and
10ug) were 80.1~92.3% (1.7~6.1%). The
detection limit was 20ppb.
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