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1 R

AMFELL JJF 1002—2010 (EFK B EHBEHE MM ), JJF 1001—2011 (il
AR B X ). JIF 1059. 1—2012 (B AHEEEE SER) M GB/T 30431—
2013 (S ESA AL HEBAMKEE, X JIG 700—1999 (KM@K #H17E
TH .

5 JIG 700—1999 ALk, BRERIEMEBEBUN, AMBEEEARNETHWT

—— K IECERWEE (FPD) Ay FELE M s F RS h JEOR A9 <C5 pA FI<C0.1 nA, 3
BMA<<0.5nA (WEFE3IFEED;

—HMT EEERE, MR T EESIRE (WE3IZEELD;

— T BTN AR L Hz A E S @A MEE MR ER R (LE 3 &
#=1);

— AR WA BB B RS B R, — AT 99.995% (ML 5.1.3);

— RSN T B RKARIFIRE (5. 2.2);

— RIS T RENBEEEA AT RZE (5. 2.3);

—— WL RS I T W SR (5. 2. 4);

— A P RVK W 28 BB 4G = &k, TCD il FID &% 5 FF 55 35 B 8 2 | JE Sk
30 'C #1150 Col 50 C#Hi180 C (JL5.4.43 4);

— WIS (ECD) R SR th 5Ok 9 230 CHCh 250 C (ML 5.4.4 F 4);

— K I BR R R B AR R BRI B AR W W R B Rk 6 R 7T R (I
5.k 20

RS (TCD) & il PR &z & B 6 FH B <4 A i 400 3 B /R 2 3 el D SR 1Y
1% mol/mol ¥k (100~10 000) pmol/mol (M 5.2.1% 2);

——KIEE TR SR (FID) A PR 52 B B A <4 s o 400 I8 R 4 30 ol JRL R
ff) 100 pmol/mol Btk (10~10 000) pmol/mol (HL 5.2.1 3% 2);

—— B T DR R A R ST BB HERR 2, JRRE IR S B BURBE R A

— R R A PR TR 2 A A IR R A I

— T R HEY R B S WRERE AKX LR B .

A HLAR B P R B AR B A T LR

—JJG 700—1999;

——1JG 700—1990,
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SHEHBEMNEENRE

1 EH

APEEHTFRA#RFBNE (TCD) ., k@EE T4 (FID) . kXA
#% (FPD). Wi FHiZkRM R (ECD), ABHGW A (NPD) B ERE M H KK E .
Ja Sk e A R A

2 ik

SMEE (UFERNE BhESEFERTAGCHEE, FIAERPFASER
3 oA N U 010 3 R B R R O e AT 4 80, A 0 8 A W A
Ao AR A 4 43 19 DR B A (] A0 ) O AELHEAT S A S R AT .

WHRHEB AL, #AHRE, FERSE. BERE. RURENBELBERLE
HBR .

3 WTEMREEX

PRI R RERIAT A 1 PAOER.
F 1 S BIM0THREEE R

R HEEBE R
e H
TED ECD* FID FPD NPD
BEMEBENH <1% <1% W o g
(10 min)
R IR AR <0.5%
(10 min)
BEFREENE <2%
F LR s B <0.1mV <0.2 mV <1 pA <.0.5 nA <1 pA
EXRD <0.2 mV <0.5 mV <10 pA <0.5 nA <5 pA
(30 min)
P =800 mV - — = X B
' mL/mg
=<0: <
Kol i St el 0.5 ng/s(#i)| <5 pg/s(FD
<00. 1 ng/s(B§)|<<10 pg/s(BE)
EHEENME <1%
EEREEH 3%
BB HEEERAME(H) h B, &% 7<5 Hz, £ % % # (30 min)<C20 Hz.
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4 BRABEAREXR

4.1 SpW
ASCER I T 5% W G TE B AR B8 0 , 45 O 56 L0 4 4 B V7 RE TE B SR AE AR 48 R AT
SRV Y. XSS L RAR I RE AL AR VRS S R F, G R
TR A BV T IEAR S R G .
1.2 SERE
FEIEHBRAERGT, AR R AT E USRI AR 8k, b TG .

5 iHEZmAEE

WM R EEH OB EREE G fE AP KA,
5.1 KERMN
5.1.1 REFREFMN

HEEE I . (5~35) C, A BB . (20~85) %, EAABFH G LR TTX M5 .
5 F N5 B il £ 0 DB, I TG LA R Bh R R R T A .
5.1.2 {UEFEFEEK

NN PR RN L BA TS L. BAKNEREN EFRS, BlR ., K&
B (RS MBI B A EHEREAE .
5.1.3 B|R.BMEEBBRK

AT 20 0 B A K, — R T 99. 995 U AR R EVR KA B A |
LB IEH TAEM YR .
5.2 K FHRAEY B RRE

A 2 (5 R A bR B T I A R R T R AT B ) i ME AR A B A UE AR ME W T L R e AR
M BE ARV E S .
5.2.1 FRMEYIR

e R R LR 2.
xk2 RERGREYER
e XY R ;
Fr W) i 42 FR aE 5 B Gk —2) i w/E
- R 5 mg/mL,50 mg/mL TCD
EtAR-F LB (10~1 000)ng/uL FID
X B B%-To K Z BRI W 10 ng/uL FPD _—
‘H.'—_- i I ﬁﬁ%
iy 10 ng/uL <3% NPD
B-RERER | DR
PR AA-F B 0.1 ng/pL ECD
(100~10 000) pmol/mol TCD
AR ERE) R b ik
(10~10 000) pmol/mol FID
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5.2.2 THEIESTE
B0 pL, BAAFIRE £12%,
.3 HHBHIR BT
BB B E . A/NTF 300 C,BRAHFRE £0.3C,
5.2.4 WiEi
2 R 3 B T B 9 BBl (0~100) mL/min, E# BEA KT 1.5 4.
.5 REX
I 5 75 FE (800~1 060) hPa, B kK faiFiR2 + 2.0 hPa,
5.2.6 #FE
B/ EEAKT 0.01 s,
5.3 REmH
KT H W% 3.

(3]
DO

(3]
]

*3 HREBE—-RE

e H HKEE G BB P RE
3B AR R 5 =
A B -+ =
HARERENE
B R S
FLR s
ELEH
REE
o il PR
EHEIN
EREE M
=
1 “+"HEZRETHE;"—" AFFEREIH.
2 BREZFLRBANBERVUBHEREARASHN . EEEREHRERB R ERELT.
RERBFFEH,
5.4 KEH
5.4.1 EAHBARZREKAE
Fie 4.1 F0 4.2 Bk, HEH W R Fahik TR
5.4.2 BRMBREHERKE
EEEMMBRSME, AR ER, MBI SR 7 k. L7 YRR S E A A X
P i 25 R AR
5.4.3 BERE
5.4.3.1 HHBEEREHERE
R B Ak B E AR R, SRR RIREE R 70 C, RSB R E S . LR

3

S S e A

S
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W 10 min, Fo4hic ®— N8, HARXOHAERRREREME AL,

zmax == £rnin
Aty =———= X 100% (1
L

K-

Loax— U BEW B B S ME, C

£ i ek B 0 B P9 BARAREL, C 5

¢ —— i BE U & A9 - 34948, C

B AT RAFHRAELEN N EFTHLA.
5.4.3.2 BIFFHREHEHRKE

% 5.4.3. 1 BB, EEPIR 60 C, A& 200 C,FEEZR 10 C/min, FHE
RERITHRBEFFR, B4 EREE - K EEXINLKE. KEBEF 3K, HLR
(2) THEE i AH B A5 I AR 22, B R A B THR |2 A,

A

Aty =—=—"=X 100% (2)
t

A
t' e HINLS BBRE, C
t' = HA B A R IR B, C
t—— MR A P, C
B HTRAREABD BN AHEELFRLA.
5.4.4 KSR E

R 2 P REAS E AR LR 4.
R4 RURMEERERGF KR
B 28 B A s 2
B R H
TCD ECD FID FPD NPD

WARKSE 5% OV-101, (80~100) H 3 8 7k 5t b 4 (R I At BB 23 B9 A9 B 5 8 48

ik | OEEERBHE.
A : (60~80) HAMF M Z & 40 F/NBR Y B FE AL S B A .

HAFNK H,.N;.He N, N, N, N,
H,, ¥ 2 ##% 13
Ho, R 38 | H s | o o
MR . = s g s g an Ut B 5 B oR

' ik
Alr!ﬁiﬁﬁ&
Air, PE 1 Air, i

B 5 = ir, ¥t B 2% E i, L3S 5233 1 45 2 R

- i Pk
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*® 4 (5D
£ 2% B K s S A
BRI E
TCD ECD FID FPD NPD
0 CAEA, W 160 CA AW | 210 CAA W
K sE PRk e i e
FE A8 I B 501 Ak 210 CEA Ly SR 180 CEH
K& e A E
120 CEAH W 230 CAH, W
K sE ; PR e \ NS
[AEE R E VA 210 CEH e ogs 230 CkH 230 CZ#
K 2 e
230 CAEA. B
K= EE | 100 CEA 250 CZ&ZA i | 250 CEA 230 CAEA
120 CEAK
5 i E
i
1 LHERENRAVBERABRENRARBRPAEARKE.
2 ZENPDREMAXZC DR . BL T REZNBERA S,

5.4.4.1 FF(TCD)K:I 2§

1) a7 FiEEs

R 4 MRE R, 1IE F AR 30 min, YUK LR P MR A5 55 ok -1 2 X B 9 (5 B
ASCAR B0 i 2% MR 7 5 28 785 A B A I8 K O W 245 5B S AN B8 O B 48 RS

2) RIigEE

RPN A 3 2R G0 e B A8 P MR SR S AR e P B9 — Fh E AT RO R

ol FH AR AR HE ) R A |

R ANKRERSF  FELBEE, AMBEHSEAQ~2) L, ¥E N 5 mg/mL
5 50 mg/mL BYAR-FZRE, M 7 K, I0 ARG R .

o S RAR ) R A2 -

3R 4 MR E S, 8 A BEJR 43 R (100~10 000) pmol/mol ¥ ke SRR Y R
FESEW R 7 R0 L.

RIBEHAKX G,

AF,
STCDZV (3)

K-

Step——TCD R fF ,mV » mL/mg;
A—RiIgsR g mAH AR EHE, mV « min;
W———ZK 8 F e i E FE 8L, mg;
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F.— & EE R M E, mL/min,

A AL IE TS AL
5.4.4.2 HTHiIK(ECD) X #ll 2+

1) Bgrs MR

e 4 BIRRE S 0 R LR 30 min, i BUEE 2R v R 7 g oK M08 VR X VL (R 4R S (EL
A A5 B HE 20 TR 7 5 ok 20 B A 1 A e K I e AR 5 (B M X AR I SR ER RS

2) o B

WEANRESRE . FREEEE ARBEENSFEAQ~2) pL, REHN 0.1 ng/pl
IR AN ASA-F L be T T, HE 2 M & 7 W, e sk AR S AN IR AR . K il R 4% 2220 (4)
R,

INW

DECD:A—P‘C (4)

s
Dyen——ECD K3l BB , g/mL;
N-——HZ B, mV(Hz) ;
W——PERARANAS MR, g;
A——EFSAASEEBRBFEARFHE, mV » min(Hz « min) ;
F—RIEFEHERSMH, mL/min,
5.4.4.3 kIEEF 4k (FID) K Il 2%
1) M FIEEB
e 4 B &, D R IR 30 min, g6 BRI LR vh 7N 05 R W04 5 X N I 1R S R
S8 By FE 2R W 7 5 25 4R 0 8 A 0 A R A ML B AR S R AR O R R R RS .
2) fer i pR
R4 (S 25 A 2R G e B ot FH MR A s S AR ME ) T R B — R A T E
o FH VB AR AR Y ) B R E.
WE AR ESM LR EE, AMBESEAQ~2) pl, ¥ F 8 (10~
1 000)ng/pL BIIE N bi-5F 3 el i, E G2 & 7 Y iE FIEHAA b R
i FH SR HE D) R E
e 4 BB A, AR IR A3 B0k (10~10 000) wmol/mol Y H e S AR AR HE W) I
HELEM R 7 K, iC R LR,
I PR 4 A 2R (5) AR

2NW
Dpp =—— (5)

A
Dgpn—FID ﬁiﬂﬂﬁﬁ,g/si
N—#L g , A(mV);
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W——IEtRkisk H e i dhAE B, g
A——IE+R5E P L mAR A ARV HE,A « s(mV + s),
5.4.4.4  KJEI6EE (FPD) 6l 2%
1) 7S FIEE RS
R 4 WK E A DR FELR 30 min, ¥ HUIELR Mg 75 55 K - 12 X 7 B9 15 B 4
SR 10 e W 75 5 R 2R R 8 A 0 AR K M 15 S M X B I R R .
2) Koyl p
R A WK RN FRARER, HMEEFHEAQ~2) L, KEHN 10 ng/ul
() X R Bl - TE K LBV W, R I B 7 WK, 30 SRR sk B A e T A . AR PR 4% A = (6)
ARDHE.

IN (Wns)?

§ Digpp = / = 6
w P W) (6)
ZNW;

. D gppy == ——4‘2 D

HH .

D ypp——FPD X 8 sl B BRI PR g/ s 5
N——HLEH , mV;
A—RHEE RN BEAR M, mV - s;
W—H W B R R g5
h——HiLHIEE , mV;
Wi—— B R 1/4 AR SE , s;
_ FEEX G T AP RO BRI T B B AR X R T AR 32.07

i FF X ) P U B TV i
oo PIEXTBEBRA T R BRRCT (08 X BRI MM AT AR _30.97 _
FP 255 XoF T 8 1) B2 R B R 263.2
5.4.4.5 4 (NPD) Rl 2
1) B AR

R 4 WRE KM, 10 R FEL 30 min, 36 BUIELR o M 75 5 K -0k 155 X 7 1 B 1L
ASCAS 0 B TR 7 5 B 2 B S 0 B R P i £ 5L A AN B8 A IR TS

2) fipR

R AR ERMG  FREEBER HMEEHHEAQ~2) L, REH 10 ng/ul
R AFE-10 ng/pl HHIEBE-FE LR AV, ELW B 7 K, iE R MAE (R D hms)
AR, KIREAKXGFMAKXDIHE.

2NWn,
ﬁ: DNPD: AnV (8)
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K
D yop——NPD ¥ R R PR, g/s;
N—HLEH , mV;
W ARSI BAEN S’ g;
A—BEFERRNERFHE, mV - s;
_ RS THRET T EX RN TR 2 X14.01 (o0 0

i BRI R I ik = 182.2

; ; _2NWnp
%: DNPD_ A (9)
K

Dipp——NPD X B R W B, g/s5
N—FHLBRERHE ,mV;
W——¥E A BRE T SRR X i g
A— SR G BB AR EHE, mV - s;
AL g DRI HEBE S T R T A X %%ﬁxﬂﬁ%ﬁiﬁ LB08T . ous
I b B B Y B R B B 330.4

5.4.5 SEMMEREEEKE
A BE 0 A E R A M DA RS 7 YRI5 TR 114 A0 5 T ) A e RO 0 A X A
2= RSD %R , MXHARAEMm 2= RSD #4105 :

> bxp—z) ;
RSD= |- X — X 100% (10)
(n—1) T
HH .

RSD—— &t GE &) I £t 58 5 14 AR 0 A A 22 5
n— B K EL
x5 @ YRR A AR B ) R T AR
T——7 YRR 5 B e () R e ARG ARV 2
HEEFS.
5.5 R R
sk 1B RTRA E SRR LSS, R AR AT B s A1 — TR 4 AR (s
WA R L BE R K 45 8 0 A5, I IR S
5.6 KisE A
SR E R - RAEE 2 4.

z
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B A
HRAE MK IE
R 25 ik A MR E TR AR A DKIE.
NS
FimiFori=5]

A

(A.D)

(A.2)
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B % B

10

SERAEMRERSBERERE

6 AR A HOIR A 7 R L T S MR M 0 R JR 4 B A SR (B D AT Rt

1 000pM

C mg/ ml. T R T L mol/mol

ﬁ*:

C gmr — S HAHR HE W) T 505 IR EE , mg/ mL;
p——BRFHRKE,Pa;
M-——FR¥EY B b B AR R AR X 43 F UL g/ mol
R— A h%%,8.314 ] » mol™' « K73
T—=&,K;

2 ol mot ——— N M W) J5R B9 B ZR 43 %, mol/mol,

(B.1)
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MR C

mEILRERX

R A HLA

R B

BREA

R i

A58

M RS

i i R

SR
AR Xt

K5 b

B3 5

KizE A

P45

1 43
2 &% :
3 EMUIE:(

4 %
A Z=

A 7 TR/

KA EE/

PR HEY R

PRUEY) I G0

oY) v

i

A IR B
BEFHREL

HEER -
£ B I 8] Cs) -

5
6
7 FRLRMRFS .
8
9
1

2 3

P {E

RSD(%)

10 FEEEmBC ).

1 2 3

FHE

RSD( %)

11 X RAaiEE%S .

12 &1

11
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B 5% D
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RS/ R REAEE 2 T
'ﬁ%ﬁ%X%&OﬁKX—XXXX
R LM AL
o B B
e c| ma
HA S AL
o R R GO AR B
e R ERESE | HRGDEE
=0 ke Bk S VFR % Epme | o=
R AR
FREE/RRESS | HRODEE
a8 R Bk AR Ehas | OO
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