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Abstract

This paper established a study on the simultaneous detection method of five phenolic compounds
including 2-tert-butylphenol in polycarbonate food packaging materials by ultra-high pressure
liquid chromatography. Standard curves of five phenolic compounds were prepared with metha-
nol as solvent and analyzed by FLD detector and DAD detector after organic filter membrane (0.22
pum). The results showed that p-tert-butyl phenol, 2-tert-butylphenol and 4-tert-octylphenol had
good linearity respectively in 0.05~5 mg/L by HPLC-FLD method, 2,4-tert-butylphenol and
4-cinnamon phenol had good linearity respectively in 0.1~10 mg/L by HPLC-FLD method. The de-
tection limit of five phenolic compounds were in the range of 0.071~0.371 mg/L, the recovery in
the 5 spiked level was 97.5%~102.3%, the relative standard deviation was 0.91%~1.1%. Five
phenolic compounds had good linearity respectively in 1~20 mg/L by HPLC-DAD method, the de-
tection limit of five phenolic compounds were in the range of 0.238~0.477 mg/L, the recovery in
the 20 spiked level was 103.2%~111.7%, the relative standard deviation was 2.0%~2.6%. This in-
dicated that HPLC-FLD method showed higher sensitivity than HPLC-DAD method. These two me-
thods can be used for the rapid detection of five phenolic compounds in polycarbonate food pack-
aging materials.
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ASCERANL T B R U ik R B S8 BRI R B A A R 2- iU T R By S A By AL S B ik
. CLREEREH, SAH &AM BRNEDERZ, A VIEE(0.22 um) /54 5K FLDAR I 28
FIDADKY U BT 0. S5R %K%, RAHPLC-FLDE, ST HEER. 2-8TEER). 4-HEEEB=F
By2K7£0.05 mg/L~5 mg/LIEE & RIF, 2,4- T EEXR. 4+-AEEXBHEHHEBE0.1 mg/L~10
mg/LEE NS RITF, MBS HIE50.071 mg/L~0.371 mg/L, ZESAIMARAKF T s
[E Y N 97.5%~102.3%, HIXIRAEMRZEN0.91%~1.1% . X FHHPLC-DAD%:, HMEyRLEWHE1L
mg/L~20 mg/LG Bl A M RiF, HMEEILEYHIH HFR50.238 mg/L~0.477 mg/L, #E20/ NNtz
AR R Bl N103.2%~111.7%, FEXTARHEIRZE92.0%~2.6% . PLEHHPLC-FLD#%: L HPLC-DAD
BERIVHERHREE, XFATESTHTRREREES &M MBI PuE R .
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1. 5|

R, R PC, & H Al E i 2 A & ab WA 2 —, BN EAT IR BB R Rase 1k
re e PR AR A TR 2 B T R R R BRI A R E T 1] RERIREEA R S E R, HAE2ER
I RVE AR 5 B I SR E I, XA HW — BaER BIAK . s AN PTIRIL,
BB E RN SUIAN. FAE, EadethhEE, HEHEREALT FRE2] [3].

AR T RWIRBR W TR, B 2R S W0 o IR IR i E e AL o 1) &l R a6 (4] FTEL, ¥F
% 556 Wb AR At 00 SRk ) it B R W R O R A R AR (5] [6] [7]. ER FRIE R Tk A R
g AL S A I R T D, B BAR BT SR AL SR AT TT . A KB TR, RRIR I &
i PR ARALRL P R AL S W B 28U T Ky . XU BRIy S By R B [8] [9] [10] [11]. BKEE =X
CUR] b3 TR SR R A it 1 AR RS IR E R E , (EAR B EIE R HE X 5 Mk S A & faE K
PRE.

AT 24 S P ORI 22 SR FH 43 e e BE VR [12] [13], 207 15 Ab R BBl HLAZ A%, A HLARF K RE LK,
RIS R B AK . AREFCLL 2-80 T 2. XHBUT 226 M 2,4- AU T J65KMy . 4-BUE 2280 4- SR
By LA B RS9 o M xt B, SR A e VB T, AR AT AL B, ST 1 AP RAL SR
e ISR A v o AT IR P AR PR (T, S AR SR PRI 04T, DA SRR el A e XU
MR PBARTFBL
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2. SLHERSy
2.1 ERSRF

TR e R VAR €35 43, UB000RSS,, it A — W A7 41l 2% (DAD) 5 5 e Kl 8% (FLD) » 52 [E Thermo Fisher
Gl

KL, WIR-D24 UV, BRyoAb THEAR (L) AR A R,

BT R, A5RE 0.0001 g, #E4FED - FEFIZ A A

25U T B IR Wy RRCT HEOREY s 2,4-TRUT HEORWY . 4-BUREORTY . 4-PUREDRT, ZBREERSTN 99%, L
WERTRL T R A IR A R

PR, o plal;

SEI KO AEK,  H .

211 BiEEY
3. AcclaimTM RSLC 120 C18; ¥fizhaH: HIEE - /K(IEFLL 70:30): Jiii#: 0.3 mL/min; AiE:
35°C; HEFEE: 1puL; DAD RIS KA 195 nm; FLD R IK A 200 nm, K 5K A 312 nm.

2.1.2. ¥RERRRIECH

WERIFREN S A s 0.1 g, BT 100 mL AR (AR I, 4 FH B VA R e 25, 15 2 5 &9k 2 4 1000 mg/L
FOFRHERE 2300, T —20°C UK RAT, AbRIE % & MBI % 1 0.05 mg/L. 0.1 mg/L. 1 mg/L. 5 mg/L fj 71
TREFRUEVE R -
3. &R5vHe
3.1 EiEEait

3.1.1. FENHERERE

N T SGETRAR D B BRI S I T, IR DL A, GG AR, fRIE, DS CERB o B 1,
TEFE R E N 0.3 mL/min B, 737 b 7 HEE - KUK - ZIEWFREIHIA R, SLihss R, KA
BHNHEE - K(70:30, VIV), HBEATSEBREEGEMET, TR RS S R A, W 1.

R -
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Figure 1. Standard spectra of five phenolic compounds
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3.1.2. ¥

Y5 [0 2 P L 1y 218 VRS A5 s 1 VAV 20 o) P A R G U 28 (D AD) R ¢ S A I 25 (FLD) HEAT I 5
GERLW] . SRABUR B 200 nm,  RSFEAKCTE 312 nm (4 FLD A B, eiRrELF, REUETEE, Mok
£ FLD #88

DAD £ &8 K F A KA, RIS e R AR B, o Him R K

i 3D AR I, 7E 195 nm F, TIAMEY SRV BT ORI, A HRIAAE K 195 nm R EAT 4y
Mr. FRBIAH S 72355 FLD M IF.

3.2. RUEHMZHIZIE SRR LR

3.2.1. %A HPLC-FLD %

BT ARG BB S A, 88T 0RUT BORM | 2-80 T HEORT | 4-B0SE ORI = Fh i 28 4E 0.05 mg/L~5
mg/L R FETE N Ak R AR R B, 2,4- 0T B8y, 4-PIEERE P MY 2R 7E 0.1 mg/L~10 mg/L
IRFEVEIE NI ML R R AR R R E, SRR WIRRCT Ry . 2-80 T 0K . 4-f50 3 R R I = by 28 7
0.05 mg/L~5 mg/L WK JEEHIN 2t R R RAF, MK REAMCT 0.9993, 2,4- U T KW, 4-PIEER N
PRI 28 4E 0.1 mg/L~10 mg/L iR EEJEH N IR MG R RAF, MR RECMET 0.9975, HAM . HX
. KHBR(IDL. MDL)IL# 1.

Table 1. Linear equation, correlation coefficient and detection limit of five phenolic compounds by HPLC-FLD method

F 1. HPLC-FLD &0 5 #ER L IR M 512, XRE. QHR

Analyte name Linearity rang/(mg/L) Linear equations R IDL (mg/L) MDL (mg/L)
ST FEFE Wy 0.05~5 y = 31570x + 2665 0.9995 0.015 0.071
2-KUT IRy 0.05~5 y =43332x + 2470 0.9996 0.016 0.057
4-FF FEIR Ty 0.05~5 y =59099x + 3435 0.9993 0.016 0.086
2,4- U T B R 0.1~10 y =28803x + 2118 0.9975 0.032 0.371
4- YL 2R 0.1~10 y =39371x + 337 0.9987 0.024 0.106

3.2.2. 3% HPLC-DAD %

BTARAGE RS F, 5T 0 AR A PITE 1 mg/L~20 mg/L ¥ 3 Bl P 224450 R S ¢
R S5 BRI FA YR S YIFE 1 mg/L~20 mg/L 343 T Bl A R 28 1 5% R AT, A2 R EAVIE T 0.9989,
HEM . MR, RHRIDL. MDL) WL 2.

Table 2. Linear equation, correlation coefficient and detection limit of five phenolic compounds by HPLC-DAD method
Fz 2. HPLC-DAD J£H 5 ML SN IE 2. XA, KBHR

Analyte name Linearity rang/(mg/L) Linear equations R IDL (mg/L) MDL (mg/L)
KT H 2Ry 1~20 y =0.2385x + 0.0814 0.9993 0.122 0.304
25T A 1~20 y = 0.4434x + 0.0788 0.9998 0.202 0.238
4-PIRE R 1~20 y =0.4776x + 0.4440 0.9993 0.520 0.274
A-BE R Ty 1~20 y = 0.1685x + 0.2468 0.9989 0.108 0.477
2,4- KU T IR 1~20 y = 0.3226x + 0.2878 0.9984 0.140 0.349
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3.3.1. 38F HPLC-FLD %

1) 25 PR AN 5 MR BE AP X U T S8y s 2-80 T 36K E)  4-BUE K ) | 2,4- R0 T B 2K
A-ARER IR S AR, ~PATIE 7 00, TR B INAR RIS FIAR R bR i (i 22 (RSD),  Z5 3R a0+ 3, XFUT
FEORW  2-80 T B Ry L 4- B 3L ORI L 2,4- U T FEOR | A- PR SR R A [T Wi 2 43 790 4 101.2%, 102.3%,
97.5%, 98.7%. 101.5%; RSD 434k 1.0, 1.0, 1.1, 0.95, 0.91.

Table 3. Recovery and relative standard deviation of standard solution by HPLC-FLD method (n = 7)
# 3. HPLC-FLD EHHnE A A BN R S xR EREN = 7)

Analyte name Added/(pg/L) Found (pg/L) Recovery/% RSD/%
XFAUT AR 5 5.060 101.2 1.0
- T HK 5 5.115 102.3 1.0
4- A EEZR Ty 5 5.074 101.5 0.91
4-PEERR 5 4873 97.5 1.1
2,4- T FER 5 4933 98.7 0.95

3.3.2. XA HPLC-DAD 3

U FLAAIS I 20 AMKBEKT MO BT KR, 2-5UT AR, 4-BU M 24- T 265
B - EER PR AR, T APIIE 7, T EGR EUCR RA FRAE R 2(RSD), £5Rne 4, ¢
BT 25T B  A-BU¥EA  2,4- U T IR . A- P HEAE O I 0% 53 519 109,09,
105.8%, 103.2%, 111.2%. 111.7%: RSD 737y 2.3, 3.0, 2.6, 2.0, 2.5,

Table 4. Recovery and relative standard deviation of standard solution by HPLC-DAD method (n = 7)
= 4. HPLC-DAD JEHHrAE R R B E SR AR ERZEN = 7)

Analyte name Added/(pg/L) Found (pg/L) Recovery/% RSD/%
XFAUT K 20 21.802 109.0 2.3
2-f T BRI 20 21.168 105.8 3.0
4-PEERK 20 20.643 103.2 26
2,4- LT A 20 22.242 111.2 2.0
4- P EZR T 20 22.348 111.7 25
4. &g

FENT Y R e YRR T R B SRR R T o L B DR LRI SRR K A AL . BRI,
HPLC-FLD %Lt HPLC-DAD i3 3L H B iy ) LA FE AIDRS 5 55 o PR st ol . 4. AHEL IR BR 736K
RAREL 7RI A, KRS s CAR RS . FEi R R A I = R Rkt b, (R 8 & 2 M B o e %%
FERT AT S, A SR AR RIANEAT S, R T R B i AR AR = A g S R 56 B s it ot B 4% ol
PRAL T {8 SR SE B S B T i

EHEWH

LA T I8 B8 1R I H (2018AHQT14) .
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