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Table S1. Analytical methods reported for the determination of OH-PCBs.

Analytes Sample type (size) Sample preparation Separation/detection Detection limits Recovery (%) RSD (%) Published
year (Ref.)

11 bi- to hexa- Egg (2 g) Mixed with 25 g of Sodium GC-MS/MS, MRM Np Np Np 1997 ([1])
chlorinated OH- sulfate, Soxhlet-extracted with DB-5 MS fused-silica capillary
PCBs 200 ml methylene chloride, LLE | column, 60 m x 0.25 mm L.D.

treatment with 50 ml of 0.25 M | with a 0.25 mm bonded film;

NaOH, the aqueous phase was Derivatization: trifluoroacetyl

acidic with sulfuric acid to pH <

2 and extracted three times with

100 ml methylene chloride,

concentrated to 1 mL for

derivatization
10 penta- to hepta- Plasma (4-6 g wet acidification with HCI (6M, 1mL) LC-ESI(-)-MS/MS, MRM LOQ: 50 pg g! 73-85 4-6 2005 ([2])
chlorinated OH- weight) and addition of 2-propanol (3 mL), Finesse Genesis C18 (150-mm | (wet weight)
PCBs extracted with MTBE/hexane (1:1, length, 2.1-mm i.d., 4-um

v:v), the organic extracts were particles) column;

partitioned with potassium Mobile phase: methanol/water,

hydroxide (1M in 50% ethanol), the | gradient;

alkaline phase was acidified and MRM: [M-H-36]

back-extracted into MTBE/hexane, Quantification: internal

the HO-PCBs were further isolated | calibration

on a Florisil (1.2% w/w H20

deactivated, 5 g) column and eluted

with 60 mL of dichlormethane

/hexane/methano] (50:45:5),

dryness and reconstituted in 100 pL

of 3:1 methanol/water
Chiral OH-PCBs Rat liver microsomal | Np HPLC-MS, ESI-, SIM; iLOD: 0.30-0.60 ng | 82.3-96.5 for4- | 0.6-7.6 2013([3])

(4-OH-PCB 91, 5-
OH-PCB 91, 4-OH-
PCB 95, 5-OH-

Chiral column (Nucleodex f3-
PM);
Mobile phase:

mL!

OH-PCB 159




PCB 95, 5-OH-
PCB 149)

water/acetonitrile, gradient;
SIM: [M+2-HJ;
Quantification: external
calibration

53 tri- to octa-
chlorinated OH-
PCBs

Liver, brain 2.5 g
wet weight)

Samples were denatured with 3mL
of 6 M hydrochloric acid, adding 2-
propanol (9mL), extracted with
50% methyl t-butyl ether/hexane by
a homogenizer, the organic phase
was dried and resolved with hexane,
LLE treatment with 1 M potassium
hydroxide in ethanol:water (1:1,
v:v), the ethanolic phase was
acidified and then extracted twice
with 60 mL of 50% methyl t-butyl
ether/hexane, followed by
evaporation and redissolved with
50% methyl t-butyl ether/hexane,
repeat LLE treatment, the organic
phase was dried and redissolved
with hexane, purified by passing a
5% H20 deactivated silica gel
column, eluting with 50%
hexane/dichloromethane, dried and
redissolved with 1 mL hexane;
OH-PCBs were derivatized
(methylation; overnight at 20°C)
using methanol and trimethylsilyl
diazomethane, then treated by GPC
using a column packed with 50 g of
Bio-Beads S-X3; then passed
through 3 g of activated silica gel,
cluted with 140 mL of 10%
dichloromethane /hexane and

(A) GC/ECNI-MS
DB5-MSUI (40 m x 0.18 mm
ID x 0.18 pm film)

SIM: [M], [M+2], [CI], [M-
CH3J;

(B) GC-HRMS

DB-5MS (60 m x 0.25 mm ID
% 0.25 pum film)

SIM: [M]", [M+2], [M+2-
COCH3]*

Quantification: isotope dilution

(A)

LOD: 0.58-2.6 pg g

! wet weiht;

®)

LOD: 0.36-1.6 pg g

! wet weiht;

(A)
64.7-117;

(B)
70.4-120

(A)
4.7-14;

(B)
2.3-12

2014 ([4])




concentrated to near dryness,
dissolved in up to 50 pL of decane
for GC/MS analysis.

5 bi- to penta- Water (1 L) Water samples passed through a LC-ESI(-)-MS/MS LOD: 11-82 fM 89-110 <11% 2015 ([5])
chlorinated OH- SPE cartridge with DMIP sorbents, | Sunfire C18 reversed-phase
PCBs eluted with hexane:ethyl acetate column (4.6 x 250 mm?, 5
(1:1, v:v), dired and dissolved in pm);
100 pL of methanol for analysis Mobile phase: water/methanol,
gradient;
MRM: [M-H-36]" and [M-H-
72] for all of selected OH-
PCBs;
Quantification: external
calibration
6 tri- to hepta- OH- | Liver, blood Samples were grounded, extracted UPLC/TOF-MS LOD: 0.7-15.4 pg g | (i) MIP: 64-80; (1) MIP: 2015 ([6])
PCBs using methanol:chloroform (1:2) A non-porous (core—shell) 10 L (i1) alkaline 11.6-17.8;
mixture, extracts were washed with | cm x 2.1 mm x 1.7mmPFP | LOQ: 2.3-51.4 pg g | solution: 28-64 | (ii) alkaline
100 ml of de-ionized water, organic | column; I solution:
extract was re-dissolved in 50-100 Mobile phase: water—methanol 10.5-18.0
ml of n-hexane and mixed with 10— | 90:10 (A) and methanol-water
50 ml of sulphuric acid, the organic | 90:10 (B), each with 4 mM of
extract was subsequently extracted ammonium formate, gradient;
three times with 50 ml of 1 M m/z values corresponding to the
ethanolic (50%) KOH solution; (M-H) pseudo-molecular ion
Then, two different separation cluster
methods were used to separate
phenolic compounds: (i)
molecularly imprinted (MIP) solid
phase extraction cartridges, and (ii)
alkaline solution
16 mono- to hepta- | Plasma (100 pL) Enzymatic hydrolysis; LC- MS/MS, ESI-, MRM LOQ (established 71-134 at Intra-day: 2015 ([7D)
chlorinated OH- Protein precipitation with methanol; | Kinetex PFP (150 x 4.6 mm, | as the concentration | spiked levels of | 2.1-15.3;
PCBs Online solid phase extraction by 2.6 mm) column; 5 times higher than | 0.1, 1, 5 ng mL- | Inter-day:
using a turboflow C18-XL column Mobile phase: water/methanol, | background noise): !in the plasma 5.4-15.5




(0.5 x 50 mm)

gradient;

MRM: [M-H-36] and [M-H-
72] for mono-OH-PCBs; [M-
H-36] and [M+2-H-36] for di-
to hexa- OH-PCBs; [M+2-H-
36] and [M+4-H-36] for
hepta-OH-PCBs;
Quantification: internal

0.02-0.1 ng mL-,
expect for 4-OH-
PCB76 with 0.5 ng
mL!

calibration
20 mono- to hepta- | Urine (200 pL) Enzymatic hydrolysis; LC- MS/MS, ESI-, MRM LOQ: 0.01-0.19ng | 79-125 Within-run: | 2016 ([8])
chlorinated OH- Protein precipitation with methanol; | Kinetex PFP (150 x 4.6 mm, | mL’! 2;
PCBs Online solid phase extraction by 2.6 mm) column; Between-
using a turboflow C18-XL column Mobile phase: water/methanol, run:17
(0.5 x 50 mm) gradient;
MRM: [M-H-36] and [M-H-
72] for mono-OH-PCBs; [M-
H-36] and [M+2-H-36] for di-
to hexa- OH-PCBs; [M+2-H-
36] and [M+4-H-36] for
hepta-OH-PCBs;
Quantification: internal
calibration
8 OH-PCBs (3 Human serum Protein precipitation with 1 mL of LC-MS/MS, ESI-, MRM,; LOQ: 0.39-1.81 pg | 77-109 for the Intra-day: 2020 ([9D)
penta-, 2 hexa-, formic acid plus 50 pL of Polar embedded LC column mL! expect for 4- extract without | 2.0-9.5;
and 3 hepta-) acetonitrile; HyPurity Advance (100 x 2.1 OH-PCB 108 (20.2 | dilution; Inter-day:
Extraction with 5 mL of hexane, mm, 3 um, amide-type, Thermo | pg mL") 92-105 for the 2.6-9.6

LLE treatment with 1 M potassium
hydroxide in ethanol:water (1:1,
v:v), the ethanolic phase was
acidified and then extracted with 4
mL of hexane, followed by
evaporation and redissolved with
100 pL of methanol:water (75:25,
v:v), the reconstituted solution

Fisher);

Mobile phase:
water/methanol/2.6 pH buffer
of formic acid/ammonium
formate 5 mM, gradient;
MRM: [M-H-36] and [M+2-H-
36] for OH-penta-CBs; [M+2-
H-36] and [M+4-H-36] for

extract with
dilution




diluted 10 times before LC-MS/MS
analysis for reducing the matrix

OH-hexa-CBs and OH-hepta-
CBs;

ultrasonic extracted with 15 mL of
n-hexane:dichloromethane (1:1,
v:v), the upper organic phase was
dried and re-dissolved in 10 mL of
n-hexane:dichloromethane (1:1,
v:v), 1 mL H2SO4 was added for
lipid removal, the organic phase
was dried and re-dissolved in 1 mL
of n-hexane, loaded to a silica gel
column and eluted with 8 mL of n-

hexane:dichloromethane (1:1, v:v)

m x 025mm x 0.25 um,
Agilent);

Derivatization reagent: BSTFA-
TMCS (100 pL)
Quantification: external
calibration

effects Quantification: internal
calibration
3-OH-PCB 101, 4- | Carp muscle (1.0 g Homogenized, GC-uECD; LOD: 2.0 ug kg'l; 93.7-99.7 4.25-8.38 2022
OH-PCB 101 wet weight) Acidified (pH 3.0) with 2 M HCI, DB-17MS capillary column (30 | LOQ: 5.0 pug kg’! ([rop

Abbreviations:

RSD: relative standard deviation;

Ref.: reference;

Np: not provided;

LOD: limit of detection;

LOQ: limit of quantification;

iLOD: instrumental limit of detection;
iLOQ: instrumental limit of quantification;
HPLC-MS: high-performance liquid chromatography-mass spectrometry;
SIM: selected ion monitoring;

ESI-: electrospray in negative ionization;
LC: liquid chromatography;

MS/MS: tandem mass spectrometry




LLE: liquid-liquid extraction;

GC: gas chromatography;

ECD: electro capture detection;

UECD: micro electro capture detection;

BSTFA-TMCS: N,O-bis (trimethylsilyl)-trimethylchlorosilane (99:1, v:v);
HCI: hydrochloric acid,

H2SO4: concentrated sulfuric acid,

GPC: gel permeation chromatography;

ECNI: electron capture negative ionization;

HRMS: high-resolution mass spectrometry;

DMIP: dummy molecularly imprinted polymer;

SPE: solid-phase extraction;

ISs: internal standards;

MTBE: methyl-tert-butyl ether;

UPLC: ultra-performance liquid chromatography;

TOF-MS: time-of-flight mass spectrometer;

BSTFA + TMCS: N, O-bis (trimethylsilyl) trifluoroacetamide + trimethylchlorosilane
PFP: Pentafluorophenyl



Table S2. Average recoveries and RSD for OH-PCBs.

Egg (ng/kg) Liver (ug/kg) Fishmeal (ug/kg)
Compound

0.02 0.2 0.4 0.02 0.2 0.4 0.02 0.2 0.4
3'-OH-CB101 100.92(10.5)°>  99.5(6.9) 107.5(4.7) 96.4(15.6) 85.6(5.5) 88.5(6.4) 87.8(10) 104.7(8.2) 109.5(8.2)
4'-OH-CB101 97.8(12.8) 102.7(9.1) 108.1(4.9) 97.3(9.4) 106.3(13.2)  105(6.3) 87.2(6.1) 99.6(4.2) 106.1(9.9)
3-OH-CB118 101.7(9.7) 100.8(8.1) 102.4(4.1) 103.6(8.7) 101.5(9.0) 104.5(16.3) 99.2(15.6) 107.5(10.2)  116.1(5.5)
4-OH-CB107 104.1(8.6) 102.5(7.4) 99.2(4.8) 102.7(6.9) 94.3(6.3) 111.6(5.6) 95.5(1.7) 98.1(8.6) 92.5(7.2)
3-OH-CB153 96.7(11.7) 95.1(16.5) 94.1(2.4) 80.1(4.2) 93.2(4.1) 97.1(6.4) 106.8(10.8)  101.8(11.9)  89.2(10.1)
4-OH-CB146 110.1(5.6) 106.5(9.4) 104.2(5.1) 95.5(7.9) 84.5(7.6) 104.7(8.5) 108(5.5) 114.3(4.7) 102.2(4.4)
3'-OH-CB138 95.8(10.4) 83.9(13.9) 94.6(7.1) 81.4(16.4) 89.6(12.6) 90.7(12.8) 103.1(5.7) 97.7(10.5) 87.9(4.7)
4-OH-CB187 83.9(11.3) 77.8(9.4) 101.8(13.4) 90.8(7.7) 97.1(18.4) 87.9(15.1) 91.6(4.3) 86(11.4) 89.1(13.3)
3'-OH-CB180 102.9(15.6) 113.1(12.7)  100.8(12.2) 102.7(18.2)  86.1(17.7) 101(16.1) 91.9(4.1) 117.9(2.4) 108.3(3.4)
4'-OH-CB172 95.7(11.5) 90.4(10.2) 110.4(13.3) 77.8(5.2) 111.5(6.6) 86.6(17.9) 94.5(10.9) 101(14.5) 96.4(15.7)

2 Average recovery (%).

® RSD (%).



1007 3°-OH-PCBI101 (penta- chlorinated) 339341343

] 303305307
0..
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440
1007 4-OH-PCBI146 (hexa- chlorinated) 375377
o SO <N
0 . 303 3372 _.381 .
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440
1004 3 -OH-PCB180 (hepta- chlorinated) 403411
£ 373,407 |[ 413
5 335337 3715375 _417
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440
m/z

Figure S1. Mass spectra of representative OH-PCB congeners under MS scan model.
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Figure S2. Total ion chromatogram of selected OH-PCB congeners under the separation with 0.01% formic acid-
water (A)/0.01% formic acid-acetonitrile (B) as mobile phase. The gradient elution program was 0-2 min, 25% (A);
2-10 min, 10% (A); 10-12 min, 2% (A); 12-13 min, 25% (A); 13-15 min, 25% (A).
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Figure S3. Example total ion chromatogram of 3 hepta- chlorinated OH-PCB congeners under the separation of
water (A)/methanol (B) based mobile phase containing different concentrations of FA. The gradient elution program

was 0-2 min, 25% (A); 2-10 min, 10% (A); 10-12 min, 2% (A); 12-13 min, 25% (A); 13-15 min, 25% (A).
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Figure S4. Effect of the addition of different concentrations of FA (a) and ammonium formate (b) to the mobile
phase on the signal intensity of the OHPCB peaks. Rectangles indicate the average relative intensity of the OH-PCB
peak areas, which is calculated by the individual OH-PCB peak area under the specific mobile phase dividing the
peak area under the mobile phase containing 0.01% FA. Each test has five replicates. Short bars indicate standard

deviations.



Figure SS. Actual effect pictures of purifying egg sample extract with H2SO4 VS H2SOs-silica gel. The H2SO4
introduced directly into the sample extract appeared as a slurry (a), and then the solid and liquid were separated after
more than 10 h (b). The use of 44% H2SO4-silica gel successfully achieved lipid removal and solid-liquid separation

within 30 min (c).
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Figure S6. Concentrations of 4'-OH-PCB 101 determined by the present method VS the reported values performed
on egg yolks. Rectangles indicate the average concentration of 4'-OH-PCB 101 (n = 3), short bars indicate standard

deviations.
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