el R RS 2B R AR A
D AR T S
Lo * o Aesk S 2@ vt | Lo " W Me%o 2y | B wino ok

& 5 AR Jﬁ;*a*w [ ¥ ° &
(benzoic acid) ~ & = f f&(sorbic
acid) ~ & -k fi f (dehydroacetic
acidy ~ ¥ #*® F " ®
(p-hydroxybenzoic acid) ~ -k 1§ &
(salicylic acid)]% fig % F# & [ ¥
f£ % ° @ " fy (methyl
p-hydroxybenzoate) ~ ¥ ¥ 7 fit
¢ fa(ethyl p-hydroxybenzoate) -

%””"ﬁﬂﬁﬁﬂmmwl
p-hydroxybenzoate) ~ ¥¥5 ¥ ¥ fi&

v fin (propyl
p-hydroxybenzoate) ~ ¥+ ¥ 7 Bk
Y = B fia  (secbutyl
p-hydroxybenzoate) ~ ¥+ ¥ 7 Bk
2 - fin (isobutyl
p-hydroxybenzoate) % %+ %5 % @
& ” fi (butyl

p-hydroxybenzoate)] 2. # % °

2. sk MG E RAFE A
RFEPDOREF 2HE R
»%% 49 & 17 ik (high performance
liquid chromatograph, HPLC) 4~
P12 E e

2.1. %%

2.1.1. B Ap 47 ik

21011 ¥ B 0ok Z AL 5
# 1 % (photodiode array
detector) °

2.1.1.2. K47 + ACECI8-AR »
Sum > pfE 4.6 mm x 25 cm 0 g
B % & o

2.1.2. &< 8 (Centrifuge) © ## &
* i 3500 rpm § -

213, & § 4 & F %
(Ultrasonicator)

2.14. Z 4 % % (Distillation
apparatus)
22%%'*§@@ R
(C¢H3O7 - HyO) ~ ik = 4

RNl

R Y )@*3?' I[¥° f
(benzmc acid) ~ © = % pi(sorbic
acid) ~ 2 - 'k fig fk (dehydroacetic
acid) ~ ¥ 3 7 p&
(p-hydroxybenzoic acid) ~ "k ¥ f&
(salicylic acid)] % fig 48 F# & &%+
2R P LY fig(methyl
p-hydroxybenzoate) ~ ¥t ¥ ¥ 7 fi&
¢ fn(ethyl p-hydroxybenzoate) ~
¥Hig¥ ? pi R B fia(isopropyl
p-hydroxybenzoate) ~ ¥t ¥ ¥ 7 fi&
1 fia (propyl
p-hydroxybenzoate) ~ ¥+ 53 ¥ ¥ &
¥ = 7 fg(secbutyl
p-hydroxybenzoate) ~ ¥t 23 ¥ 7 fik
£ 7 fa(isobutyl
p hydroxybenzoate)i ¥
e fia (butyl
p-hydroxybenzoate)] 2. #& % °
2. %k E D RHED BFR
RIRF SN REF B
%ﬁﬁw@ﬁ@m@
performance liquid chromatograph,
HPLC) % 472 3 /2 o
2.1. %% ¢
211 BrmiAp ATk -
2111 Bk RfEL s
# 11 ® (photodiode array
detector)
2.1.1.2. K +7¢ 1 ACECI8-AR >
Spum> p 2 4.6 mm x 25 cm > &
fe 2 & o
2.1.2. #.< #(Centrifuge) © ## :#
¥ £ 3500 rpm ﬁ °
213, A2t hIET B
(Ultrasonicator) °
2.1.4. Z 4% % (Distillation
apparatus) °
2. &
(C6H30O7 -

“‘"FY

T h R
H,0) ~ 1 74 = 4

EF EAE L
TS T.




(Na3C6H5O7 . 2H20) S /ﬁ?’ fjﬁf‘:’
BRE R E B BREE
Bl PR E T IO AR K AT
By 2 I ok e 25CF
FI8MQ-cm ™M) ¥
g - {f,;ﬁj/; ~ 3 ,J;ﬁ’ﬁ/;; N ﬁ-%;_’{n
fe ~ KAF e ~ ¥ ,"*’" fa® fig ~
g3 P phc ﬁq CHEF YRR
P fin > ¥ ’k"f&ﬁﬁﬂ‘ﬁq—-
THEE S TR HEFIRAET
g % ¥ ¥ 9 BT st Rt i
B
23, BE 2 4L
2.3.1. ZAE¥L ¢ 500 mL -
232 g :50mL PP 1 -
233. 7 &£%:50mL ~ 100 mL ~
200 mL ~ 500 mL % 1000 mL -
2.34. "3t 2 0.45 um> Nylon
H

4. #FH2 W
24.1.50%" p3i5 %
U EEZ F Aok 1] (VV)
Z_W R g o
242.0.IN & § -4 3%
FEIEF 0 04 g 1 S
% fE€ = 100 mL -
2.43.5mM & Hpc g B7n R -
AP RIER 7.0 g = 18 175 = &
6.0g> 3 33 -KiafEi = 1000
mL o TET R L3 4 kg
10 & > i i e
244 15%iFF paid i
HPFIEE 15 g 3 33 kB
2@ = 100 mL -
2.5. HEApp A
2.5.1. #E AR A5 mM | 17
fe 5 % i o
252 BE4piaik B
BU AR ML ]2 (viv)Zt
IR 3 (8 0 MR 0 PR
EEHd 43R B e
253, ##4pin ik C
BT Ag s o 2 SmM RIFRE
e 10207 (viviv)z

It

(Na3C6H5O7 . 2H20) & 1?]?' }’j’; =

B RESL G § R

B PR R L OMIDER AR A 4T

By IR e 25T

F18MQecm b)) F7 B

- .{,T’Fﬁ/g ~ 3 ’J\fj fj/x N _ﬁ-r_?‘i

ﬁ‘kﬁﬁ‘” SN L
ﬁ/j‘z‘ fo~¥t#g %@ ﬁi

fﬁﬁa SRS TR S ER

? ﬁ’;% . ﬁq ~EEE T ﬁ’x-@:ﬂ

g % $F¥2 % 9 Fe 7 Apdtpe t 1

ig‘r'r' °

23. BE R 4L

2.3.1. ZAg¥g 500 mL o

23.2. 3 g 150mLo PP 1 o

233, &% :50mL~100 mL ~

200 mL ~ 500 mL % 1000 mL

234, gt 3475 0.45 um o

Nylon ++ % o

24, FHzZ AW

24.1.50%" pgi% %

oW REZE FETF ko 1] (V)

2L BIR G o

242.0.IN 3 3 it 43R

BT 4 04g g

K% fE i = 100 mL ©

2.4.3. SmMJf?’f"‘ﬁ’;% fﬁ'zp R

PR HEA 7.0 8 2 R FRZ 4

6.0g> 3 #3F -KA fER = 1000

mL e e R 2 A kA

10 & > i i o

244 15%iF1F iz ik ¢

B FR 15g M2 35 ki3

%1 = 100 mL -

25 HEdpipiez A

251 BB 4pak AL SmM &

Ve s ik o

252 BE4piaik B

PP pREr e s ]l 2 (Viv)z vt

BIR 3180 MR BRI

EEf AR B

253. BEqpiaie C:

PP R~ W2 SmM R RS

Ea s 10207 (viviv)z

L f;l
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26. HERR2FW

S S I ~{'T“pgr; 3 ,Hj?
e~ HEEF T R R RHR Y
&L 9 50 mg o HFEfL
& wlE 3100 mL % #3552 0 1
0.IN & % “4 3% 5 mL 32
fo 0 ded B3R F 0 IFL PR
PR AR R P Y Y R
g HEEF UM i HEF
PR P HEF YR M
HEF9RY - 7 fp s Yo
AR T HEFT R Ry
R AR &L N 50 mg o MR
oA W Y 100mL F ALY
11 50%" FRIA R RS R 00T
= P sp B B ARE Rk o TRt
LR RERERRRE 1 50%
RS RAFRI 025~100
pg/mL > & TR R % o

2.7 teiz W

270, FrfRiEGE T RALR )
FoF PRI RBMEAD S
F v PeME) S g WA
T 1 50%7 iR TF 3100
mL- 23 #% 1044 5
A P TR -
272, ¥Bx o

MHRMIOTR % B9 5 g0
HFEALF 0 40 ~ 50% 7 5% % 50
mL > 5425 A4RT 30 ~ 4510 o
*50% " OpR A R EF 30100
mL > B~ § F P& > 3t 3500 rpm
s 10 A48 B F R SR
Wit 0 PR TR o
273, KFEF AAE
MRREIETR S K 25g>
HREAE T BN EHALY 0 4o

B3 ts o MR MER PRI B
TR b Ap5 R Co
254, ## 43R D

B9 A2 SmM R HERLE 73
RO A (VIV)Z Y BIR 5 S
YRR g 0 PR R B TS # 4P
Bk Do

2.6, MR Fl

BE TR~ i~ 2k
PA~¥TESF P PLZ RIPRHR Y
WL ) S0 mg o M FEfE
w3 100 mL F & AP 0
0.IN & ¥ *4037% SmL 32
ERRS SR S SRRy 1
R ARNRE Rk TR
Pfn o MELF Y ORRC fio o BHELF
PR P BEE YRS g
CEA RN RSN T
R SN RN EE AN L
e HEIE R LX) 50 mg o M R A
7o A w B 100 mL 3 ¥
P 50% T fRA R fRT F
FoT R EsEp FANRE RR -
Tk PR Py R R R R
&2 50%" iR R AFRT 0.25
~100 pg/mL » & iF4E &A% o
27. Wiz

270, HREGEY RAKH)
FoF MR EAD LS
FObR O P RMY Sg Al
o 12 50% iR R TF 3100
mL>R 3% > #FE 104,48 5
TR B R 0 PR B TR R o
272, FBE

MR L B 5g
HFEALE > 4e ~ 50%7 fRij iR
50mL > 5423 =T 30 4~ 48
812 50%" fRa ik £F 3 100
mL> B35 8 ¥ B 0+ 3500 rpm
B 10 A4 0 B F iR SR
iR TS o PoiRi B TR o
273, KEF EAE
MRRIBTIR 3 B25g
HREAL 0 B0 F4FALY o 4o m




15%iF )% fei% i 15 mL ~ & 1 4
60g % % 33 -k 150 mL> 14 -k %
F ARz > 1E A% 10mL 2
@R EAE DR % 490 mL 2
BF kT F 3 500 mL» R i
ﬁﬁ’%ﬁﬁﬁﬁ%ﬁo
2.8, FHE®RE T ERIT
HAE PR ik % ﬁ'——?//\/ £ 10
pul o & wld o~ B xR Ap A T &
B kTSR R TR AR A AT
%ﬁﬁﬁ%ﬁ@ﬁ%@%%i
e =Rt A
Zoo FiRTAREN R
LR f*\‘l] 2.7 £ (gke):
WY L pEA 2 3 R (gke)=
CxVxF
MxlOOO

o d *ﬂ—gd’ ‘5‘\1\1 *ﬁni’ﬂ =2y
ﬁ?‘ﬁ'ﬂ JE & (ug/mL)
Vi feta e 2 2 #A(mL)
M PR fRAs TR EE()

;}ﬁ. BN ﬁ(—)

%MH% | By 2 1R R pE s 12

15%F) 8 fe ik 15mL ~ & 1 4
60g %2 2 &3 -k 150mL » 127k
ﬁ’} 1%7 » & A 485 10 mL
23 B R A A% %) 490 mL o
M3 EF kI F 3 S00mL 0 i
T B g (s 0 Brpi IR ITHRIR o
28, FWERE FER T
‘H‘ ﬂg"%ﬁ % % ’H%-—%/p R E £ 10
ul > & B~ B 2k AR & 4T R
P T E R IRAEA T
ﬁ-‘l’a’fﬁiu’?—'&iﬂ%ﬁi%i.’% A8 L 2
g PR ST R R
2o TR ;IJeJ- EX N j;»lv%ﬁ.ggc’
N & kS (g/kg)
’fﬁiﬁt’ rfﬂ;*f’:@
CxVxF
M x1000
Cid EZBEdAPEFRR? 2B
A& 2 J;E.(ug/mL)
VB s 2 F 2 A (mL)
M PR A PR £ R (Q)
D I*(—)
FEN %ﬁ%"'%ﬁ | fin BE 2 RR|BE 0 1Y

£ (gkg)=

PR R HAEE EAe | ¥ PR B H &Y B
- %\ : - %\ :
o 17 A OHEY fa S A A HEY
£ TRz £ 7 pkz
¥EE ¥EE
i E T R Ay 152.15 0.9077 HEFTET 152.15 0.9077
iz ¥ U R iy 166.17 0.8311 ¥ phe fig 166.17 0.8311
W ¥ RBAA 18020 0.7664 ¥ EEAA 18020 0.7664
¥ R g 180.20 0.7664 | ¥ %7 fif3 fi 180.20 0.7664
HEFT T S 7 Ay 19423 0.7111 HAEFT Y- 7 19423 0.7111
¥ ¥ TR TR 19423 07111 HEFOMRE TR 19423 07111
i X0 Ay 19423 0.7111 HEFIMET M 19423 0.7111
¥R 13812 1 Wi ¥ T p 138.12 1

B AR AR K TR wE

3 ’}‘r;}f : ACE CI8-AR > 5 ym >
R & 4.6 mm X 25 cm e
#é4piniE 1 mL/min o
BRI SN

- BRI R L E 230

B PR AR TR EIE

K ’F‘r;ﬁ : ACE CI8-AR > 5 um
N2 4.6 mm X 25 cm e

#F & 4ponig o 1 mL/min o

K 47 38 %
k- AL

l'+ l«— 1 .

3 E g £ 230




nm ("R{FpE -~ FTRE 2 KA
fe) ~ 256 nm (¥ ¥ 7 i % H Ay
#)%2 260 nm (2 = i fk) o
FHEARIB IR ARG BRI )ik
RREYRA T

nm (CR{FEE - F LR 2 ORA
fi)~256 nm (5% 7 i 2 A iy
)% 260 nm (2 = k) ©
BB R IARE BT S
iFEEEAR AT

P [ (min) A (%) B (%) % ¥ (min) A (%) B (%)
0—5 78 — 73 22 — 27 0—-5 78 — 73 22 — 27
5—-20 73 — 63 27— 37 5—-20 73 — 63 27 — 37
20 — 50 63 — 33 37 — 67 20 — 50 63 — 33 37— 67
50 — 65 33 - 78 67 — 22 50 — 65 33 > 78 67 — 22

R A7 R RE 2 B A7 R AE 2 2

LRI E LR 230 | k- fREE SR N E L E 230

nm ("R~ ¥ RRE 2 KRR
f2)~ 256 nm (2 F 7 #)E 260
nm (¢ = k) ©
Bk Cik e
Ry yripl 2iE i 30
k- AR S 0 R
nm (g% 7 phf Ev»?“)

TR 256

HEApE R DR o
FRL
1. A% > 2 RGP K& 2. T

&5 5 0.02 gkg; faE b &
2 7 E 455 0.005 g/kg -
2. HAFRE A F P20 V3
PE o TR R AR 0 T
Wigr > FUpL e - GEkZ 2
’J(ﬁ—iﬁ—;ii/w\’ﬁ °

3. &Y I RERBRS I
TR p 7485 o

4. o Ap KoAT B O OF K
(LC/MS/MS) i& 7 /3 pF > H
LC/MS/MS 2. 5 & & Ji 18 B
(multiple reaction monitoring,
MRM) #5343 S dichort £ o

nm CKFRE ~ ¥ 7 R £ R
F2)~256 nm (175 % 7 §2)2 260
nm (¢ = i fig) °
HoApisiR cCi o
K47 i) g £ 3
k- ’fé}g}f"‘i;ljfﬁ” =
nm ($H55 5 7 papi 47 -
BEApE R DR o
HEL
1. A¥&sk ™ 2 pasglr K& 2. 2
ﬁﬁé“%"’é\ 0.02 g/kg; fig 58 I &
A z2. T F W55 0.005 g/kg °
2. «ﬁ:ﬁﬁm RNEB BT
Eﬁf"&lx?f% ?f@a’:é raf;

D& 256

Wig * S ER AT R A 2 A 45 e
3. a5 RS RKREE LY

%&EEE )% 9 7 ‘ﬁ‘ P‘}

4. ik dp BT oP B F GE R
(LC/MS/MS) it (7 FE s pF » H
LC/MSMS 2. % & F & 1§ Bl
(multiple reaction monitoring,
MRM)H3 %4 4 Bicheord & o




M FOREE DA RHAZ AP R BT H RS EF RIS S
TR H T+ 4
i 5 g TR S | mAES (mlz) > 2 AETR FLiE ic & W SR+ (M) > 2 AETR FLIE ie &
A P 83 (mlz) V) (eV) A 13+ (mlz) (V) (eV)
El ESI 121 > 77 -40 -15 — - —
Lk ESI 113 > 95 21 15 113 > 67 21 21
3 kg ESI 169 > 85 42 27 169 > 127 42 18
iz ¥V R EST 137 > 93 27 -16 137 > 65 -27 -40
kg ESI 137 > 93 27 26 137 > 65 27 -41
I E T R ESI’ 151 > 92 -37 -29 151 > 136 -37 -20
HE ¥ T B iy ESI’ 165 > 92 -30 -31 165 > 137 -30 -18
HE ¥ YRR ESI’ 179 > 92 -38 -32 179 > 137 -38 -19
HEF YA ESI’ 179 > 92 -38 -32 179 > 137 -38 -20
HEEY MY - 7 ESI 193 > 92 -39 32 193 > 136 -39 22
LSl S Bl ESI” 193 > 92 -39 -32 193 > 136 -39 -21
sgi YU f iy ESI 193 > 92 -39 -32 193 > 136 -39 21
b SR PE 0 kR Y 2 RE K A L2 ko




