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Abstract: An accurate and highly sensitive assay was developed for the determination of sulfinamide adducts formed by heterocyclic
aromatic amines (HAAs) and human serum albumin (HSA) after human ingestion and absorption, using ultra-performance liquid chromatography
tandem mass spectrometry (UPLC-MS/MS). The aim of this study was to assess exposure to HAAs, and further investigate the related cancer risks.
Using 2-amino-1-methyl-6-phenylimidazo [4,5-b] pyridine (PhIP) as a research subject, the PhIP-HSA sulfinamide adduct was synthesized in
vitro according to the metabolic pathway of the human body and was quantified using UPLC-MS/MS based on the detection of PhIP derived from
its acid hydrolysis. The results showed that the recovery of HSA by the HiTrap Blue affinity columns was greater than 90%, and the hydrolysis
efficiency of the PhIP-HSA sulfinamide adduct reached 96% under optimized conditions. There was a positive linear relationship between the
PhIP-HSA sulfinamide adduct content and the signal intensity of PhIP, and the linear regression equation was y=1.011 7x+3.256 3, R20.998 7.
The respective detection and quantitation limits for the PhIP-HSA sulfinamide adduct in plasma were as low as 510" fmol/mg HSA and
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1.50x10"® fmol/mg HSA. This method showed a high degree of sensitivity when determining PhIP-HSA sulfinamide adducts in human plasma,

and proved to be a feasible method for the evaluation of exposure to HAAs in individuals who frequently eat cooked meat, as well as the

associated cancer risks.

Key words: heterocyclic aromatic amine; adduct; human serum albumin; UPLC-MS/MS

FI B (HAAs) 2P, 2. BR%EREN
EPIERANN T IR A DL — LR B E BRI = A (1) —
RERFTEIFAEY), T NE R A
JERE RN, A5 RNIEEEH T 20 FaiEk
HAASM, —Beyfi i T i Fe i i o, B I
5B TR R 5 s S i 2 (A7 E—
FEFRBEE, BT AR S AR & ST 2 5,
B, ZHlraC. TR, SRR It
PUAIT HAAS [R5 B R, BRI 4%
A HAAS A TA R e S0P, PRI 2R A = A 1)
HAAs S KU 2 (MR th— B LA E . H Al
WL EYIRRICYIAE HAAS 76 JRIBH AR . BK
H 1) HAA.DNA-HAA IIE YIRS L B-HAA G4,
BRI AR S N, HAAS BN JEIIIE IR, 1 BA
) HAAs 52457750, DNA XEARRESE
REJ. IR, AR, KA AEbR e
X HAAS FIFEANBHT E B, DU HAAS 5
RS (1)K R4 52 A o

HC, i

NIL HC SULT

N._N
3 OH  ATP B4R ILAG
U o @_C\Sj: —_—
- =N

PhIP HONH-PhIP
I

1 N.__N
O-CH
=N

NO-PhIP

He 9

SA-Cys*-SH

2-F - 1-H FE-6- R FE kI [4,5-b]ntk e (PhIP) &
WL P AR A R 2 ) HAASEY,  EIBREERER AT
FJCAARC) 5208 PhIP & SCREE NS (2B 20
(I, AP PhIP 7EZR (.35 PASO0 FIFER  N-J2J:AL,
L 1 IEER PRSP A nitrenium E1, RES
DNA iR A, N-¥341b i) PhiP i 4

(HONH-PhIP) tHREFEATAEEZ PA50 BEEEIME
FNEMA R N-TERS AR (NO-PhIP) o PhIP [
N-EAARIEYIRE S5 A 8 (HSA) 34 Shr11t
SRR (Cys*) 4 B TR PhIP-HSA & 1.
Hrh, PhIP-HSA WEREREREIIAA 9 E 20 HSA G
Y, HAERRBZIF RAGREM:, ZoKfgr=2E PhIP. At
FAKHE PhIP 7E N R N AR &R, TR G R
PhIP-HSA &4, e R R e e R il ot
TEREAE (UPLC-MS/IMS) it PhIP-HSA &Ky
W PhIP 15 £, HEAEI M 2E A ) PhIP-HSA VAR
Jm & . LA A PhIP-HSA 7fi
BRI SVl HAAS IR S DRRE KSR R -

ne M ne M
. :

NN, _\“I;)R NN
(P
=N

/' NN — =
Nitrenium ion

DNA
(dG residues)
——= DNA &4

=N

l SA-Cys*-SH

SA In&th

— SAINEY

[ 1 PhIP AMERBIRISIER
Fig.1 Metabolic pathway of PhIP in human body
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Table 1 Spike recovery

PhIP #s/e&/fmol  PhIP 522 /fmol EICE %
0.20 0.2940.02 145.63+11.58
0.40 0.4240.04 103.9249.86
0.80 0.5840.02 72.10+2.84
2.00 1.1730.11 58.5945.33
4.00 2.1040.13 52.3943.13
5.00 2.8740.32 57.3246.45
10.00 5.7940.67 57.8746.72
25.00 16.80+1.39 67.2145.55
50.00 38.5241.98 77.0443.96

200.00 183.10#4.24 91.55+2.14
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Table 2 Determination of the PhIP-HSA sulfinamide adduct by UPLC-MS/MS

Hn-h B 1A E ffmol PhIP 2% /fmol Hni-44-&fmol/mg HSA
10.00 11.1140.84 1.1140.08
25.00 26.8744.77 2.6940.48
50.00 56.1942.52 5.6240.25
100.00 108.1545.95 10.8240.60
200.00 203.4848.11 20.3540.81
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