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Determination of paraben preservatives in food by different methods
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ABSTRACT: Objective To establish a method for the determination of p-hydroxybenzoic acid ester preservatives
by high performance liquid chromatography (HPLC). Methods HPLC method was used to determine paraben, and
was compared with the gas chromatography (GC) method specified in the standard. Results The linear range of
paraben was good by GC and HPLC. The standard recovery rate of GC ranged from 82.3% to 111.3% with the RSD
of 1.8% to 5.2%. While the standard recovery rate of HPLC ranged from 85.4% to 107.0% with the RSD of 0.2% to
0.6%. The detection limits of paraben in HPLC were 0.04, 0.06, 0.09, 0.16 mg/kg, and the quantitative limits were
0.1, 0.2, 0.3 0.5 mg/kg, which were all lower than those of GC. Conclusion The determination of paraben by HPLC
has the advantages of simple, fast and high sensitivity, which can meet the needs of food detection and safety, and
provides practical technical means for the detection of preservatives.
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MAERTIER RN Y & E R, Flun aaRH
BAMERE MO EAEE SR ., BoEm e, &%
LR N AT, KEBASREMBIER, TeeafE—aEr
BE IR MBS AR, waE I S, KRR AGH
R AT BE 2 R /MY, 255 FECEME R Hm &R T,
ASLI T SR UORME R B, AR — A FE
AR, BIRE, {BZREA A, TR TR Z AR
BT, LA A T . LR A AL IR, A
HARAFIEOL X RO B R IR SRR T bR A I ) — 2 Bl
JER . MR IRERSS Y B4 le, & 1924 4RI
—FPPLEY, 1932 SRR B RBE R, HARD, ©4
iy, HEBTIZ MR &R e, fefEssiny pH A
(4~8) P B A8 55 K 18] P4 ke 30 AR 4 i B 1 7 UM . GB
2760-2014 (Erih AR bR ) VRHLE 28 A N el
N S B T RN & e 4 a) s, (R QSR (6 A 4
HHLE L TE R, WnT REREMTE e e . BRI, R
P il i POV R SE K R IR R 2R D S R U A, X B AR B
mn A A EEE

GB 5009.31-2016 £l HX 2 32 RIS gl 2 ) 1)
X G YR SRR R R RIS ARSI SR R A ik, FO vk
FIRTAL BT R 2, FE G SE TR A2 AR, BSCR AN,
R, R —FPmrpess | v A s 52 B0RE RGN X R S T R

BB R e B . A SCE TEA R ARE R SERE I,
R =R AR 157 (high performance liquid chromatography,
HPLC)X T B R Y14 i o X ¥ R R R 2SR T, Eb s
5 SARHERE ik Z 22 5, DI eI st
FEA BRERIS I 7 R RCR IR B TS e 2% .

2 MREREE

2.1 UE5EH

GC-2010plus SAHEIE RS, FA S JEE Tl
PR S A H]); Waters €2695 B R0R M (41 25, T
R R A K I 2% (3£ [ Waters 23 F]); BUCHI R-100 Jig#%
FRAL G AT A D).

STRFEE PR ER (SR 99.9%). MR I H R 2.
(T 99.8%) . X IHEIFHERNEL(ZE 98.0%)(3% FH
Stanford Chemicals /A Fl); X % IEKH R T B (& &
99.8%)(#%[# Dr.Ehrenstyofer GmbH /A #); Z BR%Ek (4> #7
af) . ZHE (5% (3E E Merck A Al

22 EWHE

22.1 BBt
X 3 K B R IR S bR E i 45 W (1 mg/mL): MEHAFR

BRI R R . AR H RS . xR
FRPIER . XR R R TEAR Y T, 5508 T 50 mL
Heft, MICKCEERIFEE, #5RFXTE R
FH TR 6 S M A 3 T A B VRO BB 0 301 Ry PR RO
AR B B 1.0918 mg/mL . Xf 3% 3t 2% H B2 £ g
1.1080 mg/mL ., XJF2IER L NEE 1.8179 mg/mL . XJ %
FIEHER TS 1.1041 mg/mL.

PR FE W R ERSARMESE VR (200 pg/mL): 43 BIUER
W BPRTERE AW 10.0 mL T~ 50 mL &4, FIoK 2 mEs
B, ERBZIE, BTSRRI RN SR A P

X ¥R A R TG AR T AR 1~6 359 ot Wi B
WERE M 0.2, 0.5, 1.0, 2.5, 5.0, 10.0 mL 435 F 10 mL
AT, AIKCERBIFEE, BAREWER 4.
10, 20. 50, 100. 200 pg/mL FYFRIE TAER 1~6.
222 HSETAE

(DS AR S AT b 2

FEFREL S g WA T/ Vpatrh, JH%% 2 125 mL 730K
Ts=Frh, 10 mL AR SAEIVE BT BRI/ INGERR, & 10k
BT 125 mL 203, WA 1 mL $hmemetk, #557, 4051
PL75. 50, 50 mL Jo/K SERERE 3 W, IR 2 min, BN
7, FEKEZE, FIFCEBZE, T 250 mL 4@, A
10 mL {RASEIERZER 1 R, B3 AR SN T
30, 30, 30 mL Y% 3K, STRKZ. FUELCR 2k} 3058
KAy, BHEHIZZL TOKRREN(Z 20 g)iE AVRARH,
B AL PG RIE T, FAASBRAERBER, WA
2.0 mL JOK R AR Y, PGS .

()W (o354 Sh AT Ab 3

FEEFRI S g IRAIREN, BT 50 mL HIEE.OEH,
20% M HE 20ml, il A 2 mL WARFALAR, JRA), FINA 2 mL
CIREFRIRORS), 87 #2810 min, 5000 r/min &5.0> 10 min,
BKAFEREZE 50 mL &, FEREIm 20 %F
20 mL, JWERAIE#F 10 min, F 5000 r/min Z5.C> 10 min,
BAMEBZER— 50 mL &I, HAKERZLE,
RA] e B LW 0.22 um SRR IE, MEWAE LALAOHT .
223 L%

(DS AH TS S

%4 DB-5SMS UI (30 mx0.25 mm, 0.25 pm),
Agilent; 35 Ny, MWL 10:1; WiE: 30 cm/s; YEFER:
1 pL; AR BIERIRE 100 °C, {F4% 1 min, LA 10 °C/min FF
% 170 °C, LA 30 °C/min F+% 170 °C, {#%§ 4 min,
(2) FROBAE A S

g Symmetry Shield TMRP18 (4.6 mmx250 mm, 5 pm),
Waters; i zfiAH: 20 mmol/L Z %% ZhE=55%: 45%; iHk:
1.000 mL/min; #13: (30+5) °C; #FEE: 10 pL; P 254 nm,
224 HEAX

1S Yo)=(IMAS et 0 S b ) Sl AT > 100%%;
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162 1 B (mg/kg) =3 < it AR/ (BBURE Ft <75 R L)

5 R (mg/kg) =107 1 it A A2/ (BBURE <75 IR L );

AU 0T S R P R ik (mg/kg)= O 2 RO Y R i
1 e 2 < B A 50 /U 2

3 ZER5454
3.1 BIEENE

KM 2.2.3 W ETE AT HEA T UM GRS RO (1
I3HT, XREEDREHIR G . MR IR LR . XRIER
R NG . YRR IR T BR¥ o8 20wy, JLgmy {4y,
ZPERICT, SR 1, B 2,

3.2 BIEEE&EMXR
3.2.1 AAREGiEAR w4

PG AN [ ¥ 32 1 X 5 2K R R TR S AR VA TR 1~6 43341
IOASAR @R, DU B AR AR bR, W BN AR bR
TIARAERTZR . 7E 4~200 pg/mL AILLPETERI, A& >
MR R, A5 1. il S s T, A e
il 1) 45 i B Y PRI N R M D R R A, MR B R T
0.998, FFE X FRHEER R BRI B2k

Yot ¥R JR % F R PP /3,848
A 24608

2 250000 |

322 BHBCRAREEATMAE K

HE AN [ e 1 e R R Y R TR 28 AR VTS TR 1~6 331
I B RCRAR TS, DA EE R s b, W TR A A
WRAIARUERTZE . 7E 4~200 pg/mL RULRMETEEA, B
RO Iy A, S 2. il ad B OB g 4 b Al
I, FEBCH A5 R VL N MO R R AT, AHOCR B
KTF 0.999, FFE XTI B R BRI A 23K, FL5 <A
EEE TP A R R, BAMEAR SRR B AT
¥ H PRFNE = R

S A0 EEAT A B R T E IR

FRIUBES, 5 g fMA 1.0 mL ##7E TAEW 1(4 pg/mL),
Fe R 2.2.2 PEATACRR, AR BR AN E BRI iR A T A I
RS HH RN et BRI A AR B EAYL, DL 3 f5 (Rt
B HARL R R, LL 10 /550 HeHE BARdL o 1y 58
R, 5K 3. ARG TR SR H R . X
RERHR O . MR EIRH R NER . AR SR IR T R
Rt BR 425104 0.37. 0.34. 0.33. 0.35 mg/kg, HKTE
W24 E AR ME GB 5009.31-20161 3 #15E 7Y 0.6 mg/kg.
HEERSI N 1.2, 1.1, 1.1, 1.2 mgke, HETEE:
WERLE B9 2.0 mg/kg.
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*1 SHBESHISKEXZANBEXERK *2 BHRHEBESRIEMEXRFTEXRR
Table 1 Linear relations and correlation coefficients in GC Table 2 Linear relations and correlation coefficients in HPLC
P S LML LB L LM AR FREL
Xof FR AR R H i Y=8572.3X-21857 0.9987 PUPZE: S Y=41462X-15126 0.9998
X ¥R EER W R R Y=9123.8X-20265 0.9985 X R R R 2 g Y=39778X-18188 0.9998
Xof R HE AR Y R T Y=10287X-24010 0.9986 X ¥ R YRR N 1 Y=38667X-22961 0.9998
X PR TR Y=10197X-22318 0.9986 POPZERS i N Y=34040X-27919 0.9999
*3 SHEBIESHIKHRFIESRER
Table 3 Detection limits and quantification limits in GC
SR ke /g WInat/pg fEME L SN K H PR /(mg/kg) FE 1 R /(mg/kg)
Xof 3 2 1R H 5 4.367 7.08 0.37 1.2
X IR R £ 5 4.423 7.81 0.34 1.1
X AR R A i 5 4363 8.00 0.33 1.1
X FRERH R T R 5 4.416 7.58 0.35 12
R4 BHEHBESRSRERMESMRESR
Table 4 Detection limits and quantification limits in HPLC
FFR ke /g WineE/ug L SIN 5 H PR /(mg/kg) FE B PR /(mg/kg)
Xof 2 BE A H i Y g 2.5 5.459 151.94 0.04 0.1
X ¥R EER W R g 2.5 5.529 111.81 0.06 0.2
Xof ¥ B YRR N g 2.5 5.454 73.64 0.09 0.3
X ¥R EER W R T R 2.5 5.521 40.71 0.16 0.5

332 SECRAREEA L RAE R

FREUEESS 2.5 ¢, FIA 0.5 mL ARvE TAER 2(10 pg/mL),
FicHE 2.2.2 BEATARFR, R ARG BRI E B BRI TR A ARG
RS H BRI 2 e BRSO A e RO AR A a3, DA 3 A5 e
FeH3E AARA 0 BOAG HEBR, DL 10 (50 Hoit 5 B ARZH 2
MR, S5R LR 4. BRORCH Gk Thoe R LR B R
FIfg . XHRIEIEH R L HG . W RSO PRI AR . XIS
F R T s A 1 R 43514 0,04 006, 0.09., 0.16 mg/kg; &
HERAHI 0.1, 02, 0.3, 0.5 mg/kg, %52 MK H BRAN
B FRIFE A E R hn ik, HLIHAS H R AE BRI FSA
T B
34 [EWESIE
3.4.1 AAEEATEEME

FRECEES: 12 0y, B0 5 g 3 MIIMAARETER 6
(200 pg/mL)0.10 mL AE R ARAKCE Indx e, 3 6 jim A
0.40 mL 1E R HhACE AR, 6 B3N 0.80 mL E k7K
SERAR I IR 2.2.2 FEATALBE, AR I AR A A
I PR ASCRE E T Xot 235 1 5 J H TS AS [ 1 o0 A P it A 7
USRS, 25 BoR, bRk B MR 20 50k Xz
FEHE R TS D R A 92.6% . 111.3%. 97.2%, AIXT#HR

MR 2= (relative standard deviation, RSDYE4> 58 5.2%.
3.8% . 2.0%; X I IE H R £ R I IR A 82.3% .
102.0%. 93.1%, RSD {50 4.2%. 3.3%. 1.8%; Xt¥#%
FEI R TG (TSGR 86.0% . 99.4%. 89.1%, RSD &
AR 1%, 3.2%. 1.9%; XFFRIEIE R T HR FISCRIE N
91.8%. 101.6%. 89.1%, RSD 1H/37l 0 2.6%. 4.3%. 2.2%.
W R, ST R X R O R 1R 28 A [ i R A
82.3%~111.3%22 6], RSD 7E 1.8%~5.2%2Z [A], i 5256
342 FHIORAEEE KR

FREURES, 12 4y, B0y 2.5 g, 3 I IMAFRHE TAER 6
(200 pg/mL)0.5 mL /EARACE AR B, 3 4y hnA 1 mL 7E
g KSE IR EI, 6 B3I A 2.5 mL A g & K SE R B
Pl 2.2.2 EATACER, AE R IR TR . FH S RO
A €8 T o] 22 1 35 BT PP S I A [T B8 %) 3 A A 7 T g %8 5
5, SERWOR, DbRuk MR E S 430 D ROR RS P R
FHR TSGR AE A 106.2% . 100.1%. 97.5%, RSD {H4351N
0.3%.0.4%.0.2%; XTFEHFER R LB FNCRIE R 107.0% .
99.1%. 96.5%, RSD {E43 510 0.5% . 0.3%. 0.2%; Xf¥Fphk
2 RN T RN A6 106.7% . 94.6% . 95.5%, RSD {H4)
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Ak 0.3%. 0.4%. 0.2%; XFFEFEIRH R T AR IR AE N
104.0% . 85.4%. 94.9%, RSD {H53l 4 0.6% . 0.6%. 0.3%.
SELR RN, BB £ ik P SRR R 2 B B R
85.4%~107.0%2 ], RSD 7E 0.2%~0.6%Z [i], ¥4l /i 528
B3R,
3.5 WEENE

4TI Ah B A RE S 43 I A SRR B RSO S R R AR
AR, PR T, A5 E A N 04 T, MR A v R
LRI RV R AL 43 B SatUAR i Lo (25 A M b o T 2R 28
PEJE R, AR TERE S FHICK IR R, i (o FE
w1 20% F BEAG BE IR IERE AT o 25 SR R, PR i e A
0 T R 1R RO AH £ 3 1 B R A Hh ) R R R IR R 25 )
J, BREEHIZ R b b TCIZ ST I

4 &

B SR USR] A 2 BRI F AR AT 5 A0 AT LA e
U4 M s AR Gl &7 - B s
AURIBFHTER P RSO T e R RO € A
IR IR R R IR . YRR R LR . Xt
R ERPER SRR R TR 4 Fhod PR 5K ER TR IS 16
IR & . T 20% A EERI, B0)E 1T 0.22 pm SRR
U8, 5 EZEREE NS TS AT H, AR B R
PREERIE, HAHLRRE AR D, R4, w6 T R
FXE AT TE MR AL, KORIfL TRES SR BUE IR, &
ROPEE TP TR AR I 2R AH OC R BRAE 0.99
PAE, B RS hibs ORI AF A 8 i e A E K AR
#E GB 5009.31-2016M bl B {E,  HL R RORH (i RS
H BRI BRI T ik . 25 LN, A7k B
PR . RS G, BRI ORI B eI Je &2 41
T EE, AR ORE 2 B HP O ¥ JE 2 Y R 2K 9 85 5 B A
WA 53, SR IE F AR AR A T S A H AR FBE .
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