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Effect of sodium hypochlorite disinfectant on the production of
semicarbazone in pig aorta
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(Chengdu Institute of Product Quality Inspection Co., Ltd, Chengdu 610000, China)

ABSTRACT: Objective To study the effect of sodium hypochlorite disinfectant on the production of
semicarbazide in pig aorta under different soaking conditions. Methods The pig aorta was treated at different
effective chlorine mass concentrations, soaking time, soaking pH, and soaking temperature. The samples were
washed with methanol and water (1:1, V:V) and then derivatized with o-nitrobenzaldehyde under acidic condition.
The qualitative analysis using an electrostatic field orbital trap ultra-high resolution mass spectrometer was
performed, and the quantitative analysis using a high performance liquid chromatography-mass spectrometer coupled
with an isotope internal standard method was performed. Results With the increase of the mass concentration of
available chlorine (0.005%-0.2%), the production of semicarbazone in pig aorta increased linearly. Besides, with the
increase of soaking time (within 24 h), pH and temperature, the content of semicarbazone will be increased.
Conclusion After sodium hypochlorite disinfectant treatment, a certain amount of semicarbazone can be produced
in pig aorta, and the semicarbazone produced exists in the form of binding state in pig aorta.

KEY WORDS: sodium hypochlorite; pig aorta; semicarbazide; soaking condition

EETE: U147 WE & R R 35 H (SCSI2020010)

Fund: Supported by the Science and Technology Foundation of Sichuan Market Supervision Administration (SCSJ2020010)

“BIEEE: BB, Wit SR TR, RO AR, E-mail: 157579074@qq.com

*Corresponding author: YANG Chun-Mei, Master, Senior Engineer, Chengdu Institute of Product Quality Inspection Co., Ltd, Chengdu 610000,
China. E-mail: 157579074@qq.com



3072 B dn 2 4 R R I A 4R 5124

0 51 &

S L IR (semicarbazide, SEM), X 4% 2L ELIE, H
A SR AR MEUEE RN — B ROk, SR A il
W g 2 T A= 22 0k MR WG PR B R A A B, A SR W
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Fig.1 Amino acids as precursors to the formation of semicarbazone (SEM) possible reaction pathways
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1.2.1 RABANEIRIZ AL

FRELZ 1.0 g B MEFEA 2] 50 mL B0, 43 31n
NS [ B e vk SR AN M 3.0 mL, JiEiR PR 1 min, DIKE
WS AIRIONME, ETKEERR G S L, TR
PRHR . BAEME T BORES M 3 A FAT, Rk Zkk
PR IR, X S A RT3, DA hy sk BB BG

RLEHE, 020 mL MR EEKA:L, VV), RHER
¥ 5 min, B0, BRE LWER, F0 20 mL A H B,
ViV), BEE PR IRKEE, LABR SRR i v SRR AN
122 #14. #IRFE

FESR PR L AKIEFIfTE S5 GB/T 21311—2007 3
PR A A SR I 2 2 W A A o B A v
RO B RS L ) , BRE, A AR 2R L R S
FAVR 781 5N -4-2006 ( SR ik P RS SE TR 2R AR
HPIBR R I RE R SO - R TS e
1.3 EHEEE- BRI &N
1.3.1 &igihH

{8,345 Poroshell 120 EC-C g 2,354 (2.1 mmx100 mm,
2.7 um); FEiR: 30 °C; WiEK: 0.3 mL/min; BEAEE: 5 uL; W
A A K 0.1%H R (% 0.5 mmol/L B R4, B 2
o TS SRS L 1,
132 Fiiht

A Ay 2Ok B 55 HL g T B AR (BSTH);
F =Xk 22 5 Wl (multiple reaction monitoring, MRM);

BN HLE: 3000 V; WG R 1500 V; W 2544 3% 2.
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Table 1 Mobile phase and gradient elution conditions

i 8] /min WA A/% sl B/%
0 90 10
3 60 40
4.5 10 90
6 90 10
8 90 10
2 HBRE5ERH

2.1 EMNE

Ry HEBR A BE R i, 5256 FH R 37 00 DR = 2
JBE B AN BH PR AR S K2 SEM KR e G E M, 7 R
FullMS-ddMS,; HI#TEE: 100-300 m/z; —Z& 432 9t
o 120000(FWHM): i 48 4 #i — 2% 41 4 4 9 %
60000(FWHM)., —Z 240 FEILE 2, —Hhfrit
22 WLIEL 3, 20 B 55 PEXT LU LR 4 45 R R,
P Sh S AR, R R — 3, H7E 3.54 min i, —2T
faf b 2% 0.6897 ppm, i A Fm2:34/MF 10 ppm,
TEBA 28 K SR IR IS IFE S 7 SEML,
22 FHAEFWIE

SR FARR U TR I R A7 7 o R R HE BRI UE, DA e
L SN > 3 R LR i R, fEME L SN > 10 2 iE Y & &
PR o 225 AV 3B 781 5/ 45-4-2006 FRifE A #G: HH BR 0.25 pg/kg
MERBR 0.5 ug/kg, P 0.25 pgkg BIACERINN, (FWLH
S/N 2} 27.3, Lh0.5 pg/kg /K-8 INET, {50 E S/N K 36.8,
A Dl A R

PUERBR A IERY, A0 0.5, 1.0, 5.0 pg/kg 3 PR,
ISR R B, TR IKR 6 A P47, BOEY
B, 5FI2 3% R R RN 96.4%~102.8%, H
Xt BR v 22 (relative standard deviation, RSD)/NTF 5%, 2
O HER AT 5

Fz2 ZREEUNMRM)EHS
Table 2 Multiple reaction monitoring (MRM) conditions
aw BT (m/z) FETF (m2) JE /s i g/ vV Tl A3t i H S/ v
*
SEM 209.1 166.0 0.08 8 5
SEM 209.1 134.1 0.08 8 5
PCN-SEM 212.1 168.1 0.08 8 5

TE: e T E R T
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Fig.2 One-stage full sweep extraction of ion flow chromatogram
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Fig.3 First order mass-charge ratio deviation
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Fig.4 Comparison of secondary debris ions with Database
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Table 3 Recovery rate and precision at different adding

levels(n=6)

IRINKF/(ug/kg) BN &I Ka % % RSD/%
0.5 102.8 4.1
1.0 96.4 3.7
5.0 97.1 2.9

2.3 BHEREREFERERED SEM =4 2895200
WEBRENEBRART RN THERZ, 4H
FFMFEMEEN PR — A 50~100 mg/L, 2
F A T AR AT 5 B VR — B 7E 200~500 mg/Ls
ARG E 0.005%. 0.01%. 0.02%. 0.05%. 0.1%. 0.2%
6 MAMGEHEE, 16 25 CIEEHMT, =i 1.5 h J5illE
SEM. Krillzhiunal 5 froR, ME S aTLIE H, LR
FE M UCA TR ENAL B 1R R P 3 — 2 R E R SEM 7
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A, BAEAEFREIRE AN 0.005%I A /D& SEM 7=
Ao SEM Fr BB A AUGETT Mk BT 1R B e K i B
ARG TR T Y 0.005%~0.2% 13 Fil P9 52 B0 R 40
LMERR, HILRECH 0.99693,
015 T A i BRI CE R T WO T B, A

PG HAREDE, KIS, PT84 SEM 0.4~20 pg/kg,
BUETE RS R AT H # AR S A 25 5.(2.0~30.0 pg/ke)
FO AR o QAR SEBRAE Pl R P A b B A LSRR A
S RMERC ], A PT AE A S5 (0 %) Y T s YR 1 e
W, PR Z SEM.

100 - Y=423.07793X-2.70694

r’=0.99693
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Bl 5 RIEHKEEXT SEM AR R (n=3)
Fig.5 Effect of immersion concentration on the production of
SEM(n=3)

24 RIBFEXERERS SEM FE SRR

ARG LT IRV R #ME T SEM A 8 195
W), £ 25 °CHY, 43 5IAEA AT RE A 0.05%. 0.1%.
0.2%5 FiZi 1, 3, 6, 24h, MELLERILE 6, ME 6
AILVEH, B 1 h )5, AREBEIRE M 0.05%3F)] 0.2%
WA R RR S ARRE M SEM 74, BEZE I E MIE K,
SEM A st ks, 43 AR 1 h (9 10,7, 25.0,
74.7 pg/kg, WINFE| 24 h /Y 224.2, 449.4, 651.2 ng/kg, 1H
B 1h 3] 3 h B, SEM AE s iR B 2, B2 )
HAE0.2% A A W T RS, HiRZHEENT
5.6 ng/kg. 3 hJ&, SEM 3N W 45, 3~6 h N[FEWEET
215 SEM A sl T 2 f52; %24 h ¥, 0.05%3
0.2%3E E’J*Eﬁ%ﬁﬁﬁﬁ%ﬁ, SEM A: i 3G I M 4 %
)1 fr. XORHTHEE IR R, AR R R
AR, T U S R A A P A e B 25 ) i, S B0 R
) SEM et/

RAESLPR AT M8, R & T a7 N Lk
i, ASRKEARERMZIIEE, RaxtdrmEn

HART B A . TR R, B
M 5 U SRR B T AR U fk
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Fig.6  Effects of soaking time on the production of SEM(n=3)

2.5 R pH XM EMED SEM & B E /520
BEMEET pH R 7. 9. 10, 11, 12 AR A RN
W, 25 °CR 1 h, MBS R 4, NFR 4 ] LI B
E i, pH X EMEH SEM A4 sl A AR KR, 44 s
TR E R 0.05%. 0.1%. 0.2%M}, #WEF SEM A it
Wl pH 34K B WL, 45 pH S 7 19 7.36, 10.0,

19.1 pg/kg ¥EIME pH H 12.0 B 191.7. 1025.2,
3140.3 pg/kg, 4»HEHINT 25, 101, 163 1%, X & H K pH

R R AR AN AR E 1 E’ﬂmﬁﬁ pH BARES, AR,
pH #EEt, AR, A8 ek, 1
BENDALL POz, fE# & BUAL T & A i i) SEM
SEAENN TAd 7 i F A R RN A = pHAEL 21 N 5 R %
WA E RS RMIERK, ZEIEG AR LG —E M
—tk . 05 RO LA ERE pH 7 A4
e SEM ®H Z, WEHLRAR; HERPVRBIF 2
K7 SEM (7 A AN 2 pH ERBIER . X AT 6E
RSB . RO S R AR A A K.
Eﬂﬁ’*‘jﬁgﬁ’ﬂ%’m&k@??@ S OB TR0 8T S 114 285 i A 41 5
25, EEAR, S 15 ¢100 g, AR
IEEEM%?H L L(V:V) 8 R 7K ok 3 ) 75 3 v K
or R, U BH AR B S RN 4 R I S 1A

YT RERANAE R pH 2cMF FIGTEEAL, HE R L0

M, RETHEEICRANGE, BT Mg SEM A s AR K,
lﬁt@uéﬁﬂﬁfﬁuiﬁﬁEF'@“EJEHU\%M’EI*]/%(&WJ% pH #
Tl7E 7.0~7.5, PR 78 30 PRI i Mk ety LT ek i
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Table 4 Effects of soaking pH on the production of SEM

A TRl pH 21T SEM AE it/ (ng/kg)

J A pH7 pH9 pH 10 pH 11 pH 12
0.05% 736 9.82 66.9 1262 1917
0.10% 10.0 28.9 115.2 388.2 1025.2
0.20% 19.1 81.0 2360 13992 31403

2.6 RILAEXIERERS SEM £ ERFIN

AR TR N 0.05%. 0.1%. 0.2%[%%
BT, MR, 14, 25, 37 °CIHIRIEW 1 h, 525
GERANPE 7 Bk, N 7 ATLAE H, BEE, SEM A4
WilZ, LR 25~37 g Nt Ll i 2, it 4~25 °C
B3N, AW ERNMT SRS TERE. &
0.05%. 0.1%. 0.2%5%MF T, MM 25 °CHl 37 °C, SEM 4=
REABIINT 2.1, 1.7, 1.5 4%, X ITE— & WA
e BE SO RPN, R L B Rk SR S TR AR
N, FEEAE R SEM AR o 1R HR BE B vk AR R
AR AL T A URK, O PR T B s o (B )
B ) A RIS, TR A e, R O SRR AN A, R R
R U SR B A e T B 2 T 5 22 I 2 T % B,
N T IR MR I T AR L R A SEM, R T RE S
PPREE, FEIN T . A8 . 8 PR AR %™ RS Fa il L AR
4°CLLIF

200 0.05%
180 F 0.10% .

0.20% N

160
140
120 -

100 -
%/

SEMA: i B /(ug/kg)

o N 7

e’/ \Nsa7 \RW/

4 25 37
BB/ °C

7 BMIR BT SEM A A RSN (n=3)
Fig.7 Effects of immersion temperature on the production of
SEM(n=3)
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