R EmiB Modern Food Science and Technology 2018, Vol.34, No.9

FEFAEATHTA RP-HPLC S MBS th A AR A LR

OERAR , TR, KRR, MR, EXE 3, BR
4h‘1’7[iﬂkk#é:é’uﬁ+r‘*#i7fi*‘“ﬁ;%, HAL R 430070) (2. f:bxam%&m#’\%ﬁﬁ, ALK 430012)

?rsﬁ% KRR F 4-B-3-FH 5 = A F R (ENBT)ARAT#74E RP-HPLC %M A7 7 % (4R FNBT £#745% ) AFHaiitaiss
474 RP-HPLC bﬁvhwm a7 ik (RAR DNS-Cl 743k ) ME FMe R F A5, STHBX AP 7 kst B 8 A dhfix (41
M. @M. pARCHe. R, &R, PR, DARRAAERE) Homleh 2. REAW, AERETLE 1~100 mo/lA, AP kst 8 A4
YRt I RIF A KA K, A0 A% R? KT 0999, FNBT #14i%494 & (0.016~0.071 mg/L ) 4£F DNS-CI #74 %
(0.066~0.191 mg/L ). 7 ik ay#a4 LRI A : FNBT 474 ik 69 hnd7F i f (92.87%~100.18% )@t T DNS-Cl 47 A ik 69 Aaiz-F
¥yEnik g (83.52%~102.33% ), FAt 7 ik a9 FAFE & RSD% /N T 5%, DNS-CIATAFATA KA M AR BA LTl 3T A dpficAo )
HRBJEN, T FNBT ATARATARAHAL Y . BRERME, Pk, REVEREMME S, EA TR ER BT HEL M.
BHIGHAT. RBFE T A E MR P 8 A MR S B A ERE £7 (p<0.05),

KR RGsukAREitE (RP-HPLC), Ak #I6¥#; FNBT #74%; DNS-Cl#T4 %

Y ERS: 1673-9078(2018)09-215-221 DOI:10.13982/j.mfst.1673-9078.2018.9.030

Comparison on Two Pre-column Derivatization Methods for RP-HPLC

Determination of Biogenic Aminegs in‘Pickled Vegetable

GUO Xiao-li*, LI Er-hu*, SONG Ya-dong?, ZHONG Wu', WANG Mei-yu', GUO Xiao', PAN Si-yi*
(1.College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)
(2.Wuhan Institute for Food andCosmetic Control, Wuhan 430012, China)

Abstract: This study used the 4-fluoro-3-nitrobenzotrifluoride (FNBT) pre-column derivatization RP-HPLC analysis method with UV
detector (abbreviated as FNBT method) and the dansyl.chlaride pre=column RP-HPLC analysis method with UV detector (abbreviated as
DNS-CI method) to determine biogenic amines in pickled vegetable;-and compared the differences between the two methods in 8 types of
biogenic amines in pickled vegetable.(histamine, tryptamine, guanidine-phenylethylamine, putrescine, tyramine, cadaverine, spermidine and
spermine). Results showed that in the concentration range of 1~100 mg/L, the two methods showed a good linear with the detection of the eight
biogenic amines with the correlation coefficient R? greater than 0.999 and detection limit of the FNBT derivatization method (0.016~0.071 mg/L)
lower than that of DNS-CI derivatization method.(0.066~0.191 mg/L). The accuracy test of the methods showed that the average recovery of
the FNBT derivatization method (92.87%~100.18%) were slightly better than that of DNS-CI derivatization method (83.52%~102.33%), with
the precision (RSD%) of the two different methods less than 5%. DNS-CI derivatization method requires a large amount of expensive reagents
and cumbersome operation with low sensitivity to biogenic amines analysed, whilst the FNBT derivatization method allows simple, rapid and
accurate‘analyses of eight biogenic,amines with low consumption of derivatization reagents and higher sensitivity for biogenic amines. FNBT
derivatization method is more suitable for rapid and accurate analysis of trace biogenic amines in large quantities of food. There were significant
differences’in the levels of eight biogenic amines in pickled vegetables analyzed by two methods (p<0.05).

Key words: reversed-phase high performance liquid chromatography (RP-HPLC); biogenic amine; pickled vegetable; FNBT

derivatization method; DNS-CI derivatization method
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Table 1 Gradient elution program

Time/min A% B%
0 65 35
18 8 92
25 25 75
30 65 35
35 65 35
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Fig.1 The HPLC chromatograms of biogenic amines by
RP-HPLC with FNBT derivatization
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Fig.2 The HPLC chromatograms of biogenic amines by
RP-HPLC with DNS-CI derivatization
7 a. b R ERTAEMEATES (20mg/lL). EiEFEAAS
WA Wt B E
DNS-CI fiT A=Al 8 -l i) Hi e i 4
NOIE, RN JEWE, Pl 4%, B T
[, Kz, BMERes b A% HPLC (k& 7 )
WE1 (b) FE2 (b).
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PG, - AR . UiB FNBT 74200
B2 R D 2R R B

E: L& 2/ T 38R 4. F B 5400 6.8
i, 7.3ekEME; 8AERE.

2.2 ANy A 7 AR Foad ) PR

Hi# 3 A%, FNBT il DNS-CI fit 446 8 fh
AR, 8 FhAEYIEAE B IR B 1.0~100 mg/L ji
B EA B E LA, RS R AT
0.999. Ff S IEVEATAENH CMGIE L. LU G L
(SIN) KT 3 FIEIEEL(SIN) KT 10 4F 9k PR A 52 2
FREFIWTARE, S5R K 3. 8 MM FNBT fi7
A R PR T C0.016~0.071 mglle) Al i & IR

(0.053~0.236. m@/L )"kt DNS-CI #7422 i 6 H PR
(0.066~0.191 mg/k=) 15 &R €0.219~0.637 mg/L)
e ERA FNBT AR 8 Rl A=At I i) R A8 v
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Table 3 The regression equations and detection limits.of eight biogenic amines

FNBT #743% DNS-CI #74 i
LX) . AR T FMR . #r i PR T EMR
)25 42 R® )35 A2 2

/(mg/L) /(mg/L) /(mg/L) /(mg/L)
a:03 y=0.851x-0.226 0.9994 0:071 0.236 Y=0.489x-0.108 0.9997 0.144 0.478
N y=2.454x+0.824 0.9996 0.024 0.081 Y=0.567x-0.061 0.9993 0.184 0.613
SR y=2.745x+1.568 ~0.9994 0.016 0.053 Y=0.913x+0.215  0.9991 0.106 0.353
J& P y=2.419x+2.198 0.9993 0.025 0.083 Y=1.258x-0.073 0.9995 0.066 0.219
B& Nz y=1.789x-0.815 0:9998 0.032 0.107 Y=0.627x+0.141  0.9993 0.191 0.637
Vabi:s y=2.147x+1707  0.9994 0.028 0.093 Y=0.994x-0.041 0.9996 0.072 0.238
T oH e y=2.480x+1.302 .. 0.9991 0.018 0.060 Y=1.197x+0.456  0.9995 0.075 0.251
AP y=2.898x-4.750 0.9992 0.021 0.069 Y=1.116x+0.928  0.9994 0.081 0.269

2.3 AR WU A AT B R B PR

PR ISR W VNN 44 15, 25 mg/L =
KPR, 43534 DNS-CI #7441 FNBT A7
TEOMAREISGRES, BN KPFATIE 6 #X. DNS-CI
FTAEVEAN ENBT ATAE IR IAR-T- 38 [E e FAR X At
iz (RSD) Wik 4 F1Z 5 Fiow.

FNBT A72EiEAT DNS-CI fiTAE LI e i rh 8
T A= 0 i 1R~ 253 [l 232 43 3 Oy 92.87%~100.18% Al
83.5290~102.33%, H:Fp FNBT i1 A5 20 5 Fs e (1 HE R
PE ORI nbR-F-3 =1%o 93.87%) LT DNS-CI
fiTAEE CRERE bR Ec% N 83.52%), FNBT
FTARTEIN s RS (R AR RN L DNS-CI fiTARVE
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F 4 FNBT {7 A MMAREI IR IGER
Table 4 Results of the recovery testes by FNBT derivative method(n=6)

£ e ﬁa"a‘}ifﬁ AR IR E N (mg/L) A% RSDI%
JR &R (mg/L) 4 15 25
il 2.1840.22 5.8640.90 16.1740.21 25.5040.19 92.87 0.78
NS 0.090.04 3.8640.10 13.9140.55 24.0440.88 94.16 1.94
BRI 1.1540.37 4.9620.04 15.6940.59 25.7840.42 96.82 1.76
J& Fe 10.86+.29 14.8840.19 25.9240.12 34.8340.05 98.92 2.67
B Ji: 0.9840.08 4.7940.20 15.5240.46 24.53+1.09 95.49 1.44
Vabi:s 5.6140.26 9.650.16 20.874.10 30.1040.23 100.18 1.96
oA 2.1240.11 5.9840.65 16.8740.23 27.2840.16 9849 2.09
ML 0.3940.05 3.9740.28 14.7340.15 24.5840.86 93.87 427
7 5 DNS-CI T A AREIZRINI 25 R
Table 5 Results of the recovery testes by DNS-CI derivative method.(n=6)
ke %%%‘E)Tﬁ AR S (mg/L) Lo o6 RSD%
JR &R A (mg/L) 4 15 25
2HA% 2.7440.23 6.4910.30 17.1040.38 26.1040.33 94.27 135
3 0 3.7320.46 14.18%0.16 24.2840.30 94.99 2.03
BRI 0.7240.07 4.5340.42 14.8740.13 24.7140.32 95.16 0.84
J& ez 8.8840.45 12.6240.20 24.234041 34.5640.51 102.33 041
B e 1.404017 5.2040.35 14.9140.28 24.9140.28 93.05 2.84
P R 4.5540.24 8.4340.22 19.3040.44 28.7440.57 97.33 0.9
I H e 2.3240.19 6.2540.46 16.8540.18 26.2040.43 96.85 1.37
Pz 0.1740.09 3.3620.20 12.8640.73 21.7630.52 83.52 4.16

7% 6 DNS-CI iR FNBT 1T A -E B PSP A YIRRHY 2 8 (me/ke)
Table 6 Contents of biogenic amines in pickled vegetable'samples measured with FNBT and DNS-CI derivative methods(mg/kg)

M AR 28 Azl (malkg) &hel(mglkg) / B-R Tl (mglkg) J& Pzl (mglkg) B& Rzl (mg/kg)
. DNS-CI 28.881.72° 10.234.02* 1.3340.22° 66.07+.87° 28.5140.63"
1 FNBT 53.4642.31° 11.1540.78° 2.2540.35° 73.8040.47° 33.8040.56°
. DNS-CI 4.5240.17° 92.5240.66° 23.2840.36" 62.584.01° 221.8442.33°
2 FNBT 5.4740 .25 104.4020.57° 24.2740.46% 59.4241.68° 220.5742.50°%
. DNS-CI 43.504.75° ND 2.0940.28° 356.92+42.23° 33.97+.68°
s FNBT 56.6040.74 0.7240.11 2.7840.18° 356.20+41.99° 42.46 .45
/ DNS-CI 49.40+1.33* 4.664).28° 6.9640.24° 166.58+42.31° 83.11#+.33°
A FNBT 72.8242.09° 6.884.96° 8.1240.96° 163.7241.06° 83.79+1.80°
. DNS-CI 16.78+1.03 5.2740.69° 2.6040.44% 58.00+.22% 40.60+0.96"
e ENBT 24.46:4.65° 6.13+.32° 3.1640.17° 55.78+.32% 41.3040.95°
. DNS-CI 37.20.56% 12.6240.78% 3.13#0.37° 133.9142.18° 46.98+1.35°
e FNBT 56.6840.57 14.7840.71% 9.5540).24° 139.1842 58" 52.16+2.40°
o DNS-CI 8.2340.33° ND 3.6020.18° 44,3942.10° 5.61+.01°
FNBT 10.89+1.45% 0.4530.09 5.7740.54° 44,3242 75° 4.8940.88°
A ‘ AR _ _
2 AR P B&l(mg/kg) A el (mglkg) & A 22 /(mg/kg)
/(mg/kg)
HTR
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HEER
y DNS-CI 92.7542.21° 2.1240.21° 0.870.11° 230.7747.99°
1 FNBT 103.2142.67 3.0840.17° 0.84:40.06% 281.6047.37°
y DNS-CI 2.6140.51° 24.6340.42° 2.6240.25% 443.5945.71°
e FNBT 4.7340.59 28.04:4.05° 2.7240.30° 449.60+47.40°
y DNS-CI 41.9140.45° 4584039 0.2440.09% 482.3346.87°
s FNBT 47.044.73 6.9040.61° 0.4540.23° 504.687.04
y DNS-CI 222.4342 AT 9.7140.88 0.6440.16° 543.4749.0°
H FNBT 220.9643.39% 13.4941.32° 1.1140.09° 570.87+10.68"
y DNS-CI 96.3442 53° 8.1540.23" 1.1526.31% 228.9047.41°
S FNBT 97.2240.53 11.0640.41° 1.7840.71° 240.9047.06°
) DNS-CI 150.7542.44° 10.260.61° 0.5240.27° 395.3549.56°
6 FNBT 160.4542.37" 17.03+.56" 0.4840.11° 450.31:40.54°
y DNS-CI 22.7740.76° 9.2940.67° 0.8640.08° 94.7645.13°
*%7 FNBT 28.0640.82" 10.26:41.23° 1.9740.27° 116.93+8.03"

72 ND RThtbdy; &P R —FbEiE EAE S b —4 WS B RR FEREX A EenL RAESE 25 (p<0.05).

XHAH [RIRE i R R — Al FNBT i DNS-CI Ai742
RN G SR AT BN AEA 08T, 45 ORI PRI 7%
BIReT 2w S 8 FhARP ks, ARX AT
Rl A R R AN S R AR EER
(p<0.05). HFEML 3, 6 Al ATk S EHIKT
FMERAE S FNBT AT2EVARERE I, 10 DNS-CI fi74=
EARKH, UiB FNBT A7AR320 ikl i = 50
T DNS-CI fifEik. Xf 7 P SEre i ok 2 e i
2. 3. 4. 5 WESERE S B-OR G T I i (oA
WAIHT, BRI A 25 SR 2 R . X
IR S PG OB O TN T
JHe 7 AR i (o ar I, A S 7 VA ARSI 25 R
HFAERZEZER (p<0.05), FNBT R4 MZ.
. BRI BElE RGP G kG A )
BT DNS-Cl fiTAvks Wil] FNBT ATAEVEE
DNS-CI ATAAEATA R L, FNBT fiTAzy2aAail 25
(RTHERf P B P e

3 Zhig

3.1 ASCLEE T7/FNBT Al DNS-CI 74350 i Ffroy 1%
TS, SRR R EIATE 30 min Y52
R 8 P A BT 535, S EMERT AR &
Rif, FNBT fiTZEiEMR HIR (0.016~0.071 mg/L) 4
F DNS-CI #7243 (0.066~0.191 mg/L), FNBT 14
R BN RR S 2) BlUR (92.87%~100.18% ) BE It T
DNS-CI fiT 4 & W 4% “F ¥ [ i %
(83.52%~102.33%), FNBT fiiAEik%} 8 FhAEMfEss:
DU REE =T DNS-CI 7432
3.2 FIF FNBT il DNS-CI #1AE05E 7 7 FiASFI T

220

B ISR L 8 AP A NG A, S5 SR T RO 43
iR B: 0T e SRR MR FNBT #74:
VLRSI, T DNS-COLATAERARAG H . FNBT fiT4:
DAL s p-IR TG Wi R R
MG RS ez (18 535075 T DNS-CI fifAEik. PPy
DA IESERE S R ) 8 R AR AEAE B R
(p<0.05): FNBT fifAzi%, ATAERFNHFED . HAER
i PR o BRAK & REUE ST DNS-CI fiTAR:,
FAT I B R A i i)z B A
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