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ABSTRACT: Objective To determine of y-aminobutyric acid (GABA) in suancai fermentation broth by high
performance liquid chromatography with diode array detection (HPLC-DAD) coupled with pre-column derivatization
with dansyl chloride. Methods In this study, HPLC-DAD was used to perform real-time online spectral scanning of
derivatives. Combined with single factor experimental method, the derivatization reaction conditions and
chromatographic separation parameters were systematically optimized. Results Using NaHCO;-Na,CO; as buffer
system, 45 °C water bath derivatization reaction for 5 min, and without ammonia, the derivatization effect was the best,
but the sample pH still needed to be adjusted to more than 10 when determining the suancai fermentation broth. The
mobile phase with 0—15 min, 30%—42% acetonitrile, 70%—58% 20 mmol/L phosphoric acid could not only achieved a
stable baseline, but also made the target and interferents baseline separation. when the organic mobile phase changed
from methanol to acetonitrile, the derivative 1,,,, changed from 219 nm to 222 nm, that was the A, shifted red. At
the wavelength of 1,,,,(222 nm), coefficient of determination reached 0.99999, with the highest sensitivity and the
lowest limit of detection (0.023 mg/L), which revealed that A,,,, was the optimal detection wavelength. The method
validation results showed that the optimized method exhibited a good linear relationship within the mass
concentration range of 0.05-100.00 mg/L. The limit of detection of the method was 0.074 pg/mL, and the limit of
quantitation was 0.241 pg/mL. The recovery rate was 87.02%-107.25%, with a relative standard deviation of
2.34%-3.49%. Furthermore, it was found that GABA had poor stability and should not be stored for extended periods
even under refrigeration. Conclusion The optimized method can be used to determine GABA in suancai fermentation
broth with complex matrices, demonstrating good sensitivity, precision and reproducibility. It is also confirmed that
ammonia can induce derivative side reactions, changes in the organic mobile phase can cause changes in Ay, and the
GABA has poor stability.

KEY WORDS: y-aminobutyric acid; dansyl chloride; high performance liquid chromatography with diode array

detectection; suancai
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GABA Frifii il (4EE 99.6%) . DNS-CI(43 2 (bz 58 i
KBl A A BR 2N l); NaHCO;5 . Na,CO5. BllER . WilR (>
Mraf). HEE. CHE(aigal) . 2Kk, i a%
25%~28%) (ML EBBIEE I 24 A FRA FD) o
1.2 UE5E%

JA2003D HLF R 1 mg, _HIEHBRR AU A
FRLZS Wl ); 12901153 &0 A (36 [ (8 23 vl ); TGL-16
15 VR VRO L)1 BB AR A B A FD); Milli-Q Direct
16 4l /K HL(FE[E Merck Millipore 23 H]); Shim-pack Scepter
Cis fO 1A (4.6 mmx250 mm, 5 pm)(H 7 B HA ),

1.3 /5 &%
1.3.1 R A B

GABA HrifEVE M ECH]: MEFIFREL 100.0 mg GABA
FRUES K ERZE 100 mL, A2 FTREE N 1.00 mg/mL
MIFREVE I, BT 0~4 COUAH, HABARYRE W FR i
T AR 2K A s RO L B

DNS-CI AR I FL il HERIFREL 0.9 g DNS-CI, FZ
G IR ER S 100 mL, HEIFEWEE R 9.0 g/L B4
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16~20 min, 100% A; 20~21 min, 100%~60% A; 21~25 min,
60% A; JiEA 1 mL/min; #EE 35 °C; SEFEAFN 10 pL;
K K 331 nm(HE 5% 4 nm), L 190~500 nm(Z kb
A 450 nm, £ A TE 40 nm).
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Fig.2 Effects of time and temperature on derivatization
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Fig.3 Effects of buffer on derivatization
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1% 3 FI %1, NaHCO5-Na,CO5 20 FIRIRRZE e i FR g 2
5 F NaHCO; 4171 CK 41, CK ZH AU A g B T HAb A 5
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F(P>0.05), 1H NaHCO;-Na,COs 41 U4 T AR 7= TR A . %
F Al DL NaHCO;-Na,COs 28 ik R i A= s e .
2.1.3 H & pH 4746 %k

1 TSR R I L 0 52 2% FLRE S pHL 3RAIR, AHAR
FRRERIR, TEMARE S G AT RETCIR L R N R R HTE &
WA pH &%, HILTE B S e 2 R a9 3Emt 1, &
SRS & W pH 5 E 4.5, 6.0, 7.0, 8.0, 9.0, 10.0,
1.0 12.0 J EA 747 AR A3 (Fi7 A B2 A BRes ) 52 52 1o 44k 2%
pH), DAFEEHFES: pH XA ORI 5, 255 aniEl 4 iR .

4110
Lo ] A—fhigE AR a4 af
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Fig.4 Effects of buffer and sample pH on derivation

F 4 RN, AT AR RN R B RO T R AR &R
1) pH. BAKIMH, DNS-Cl 5 GABA fif A ¥4 — b 14 1]
FUBERE & pH FHm T3 i, pH &7 10.0 BHARIEAE, RS pH
T A — b FE B A b, 456 RBR R pH ik
P, MR ZRE pH 7E 10.0 LUTFBE, 74100 —Ak i imi
FRH pH (A5G i Hg o, 24 2 8 & 09 pH 355 10.0 %2 L) |
B, AR — b A TC B AR A . 25 BT s, AT
PR 32 R ER Y GABA Ao T BE VKA i pH R4 T3 22 781 4% (ff
JeWiAA Z pH 5 10.0 PA ), DMERTA ROV #7584
2.1.4 BRI AW F A

2K T A g5 aE A, HBR AT 885174 5
N, WAl RES DNS-Cl 5 GABA & SAATA M 8, M
MRS R . IR EUKOR BRI . A kA
TRBE, LRI T EK R A G R L . 2K 51T
AT N SIS AR ST A SO g, A5 ARANIEL 5 R

FT P S(a) AT, AHXSFIEF KA 7E 7.35 min AT A: 4
BESIER+ 2K I, 76 2.82 min AbAYWRICIET
B, AYHITE 2.26. 3.26. 6.02 F16.98 min ZbHILT 4 ANHIH
Wi, JERERT RER UK SATAE I N9 . AT e R
KGRI B S(bYRIA, Rk e
2.81 min ACFFEAEWR IS, 1d BHIE A AR 700 4R AR TR i
PRI+ K > 7E 2.81 min Zb ARG T SR [1R 45 R B 5(=)
2R3, TAE 2.26. 3.31. 6.01 min ZMHBLT 3 ASEATRIL

W, R UK AT LS AT AR R S AR AT FR AL S(e) T,
AN TRt YK TE 7.34 min AMEAEMIRIS SfiA 9+
FUKA B BN S5 S()25R—20, e 2.28. 2.62 Fll
6.67 min AbAMRISCIESE S B BN, UERITE—E A I RTA:
Yo B R RN H AR LM Z R, 102K 23 IR Fii
A5 FIREERERM, FUKAAT S5 R O A R A
W, WIESAEY B 8 Rk AEAL, 51k ZERIRN, I
SR SE L= A S . AEE SCHkRE! 2%, DNS-C1 5 GABA
FR AR S e e R R RN, ARSI K IR T BE R 5
LRI SN AN R . 25 1, AR IS INE K e

22 BESHMK

221 AFHAR ARG IR

FELR MR TS o K £ s A G T A B e, SRR
B ad KU S G ) e S vt B3R T Ab)a i
A, SEE— ARG AT A, AR RE 219 nm(*Y
PLH A R SRR, Amax D4 219 nm), SEB 5 SIAH B B 0.5%
FH R R Ry AEAIR I R T 28 A IR IS AR 1 5 Ak ol ) —
20 mmol/L MR, LAWR/>FLLRMEr; Bk 5| defin E 0
FIF 1] Bt B % 11 FY e by o 32 Y e o 55 B R AR, AR/
BT, BRI 6 iR,

& 6(a)A] A1, 16 0~15 min. 60%~80% FHE(A).
40%~20% 0.5%FRB)FHF T, LW~ FEEA 6.37 min,
g TE B, (H R R R 7 (31.52 mAU) fl 3t £k i F2
(-3170.06 mAU/h)iT K, 7E AT a1 B2 shAH H 0.5% H iR i
LBz R, HERBR AR KAE 200~210 nm 4R,
i ) R R 7 37 S A o 2R AL RN B S B 2R M s 2k
B R E A . th & 6(b) AT A, 7ERARSIAH B 1 0.5%
FHRTE 46l 20 mmoV/L #EFRSS, fiAEM (R FE B H]°4 6.34 min,
IETITE R, HILRMERE 045<<31.52 mAU, JELERE 29.55
<<[-3170.06| mAU/h, {HILLLIEIERABE K dE—H 0 Hr K
B, 7E I (] B U sl A v B R b B T, Bl
219 nm $Z5 AR R R ST AY B L I K FBR(210 nm*Y),
BRI 5 | ke 366 2k T VR % 32 %2 5 PR Sy Y P 37 s A R L £33
e B 6(c)rI AL TEK BRI LBV SS, AT
AR ERRTE] A 6.61 min, VERIIEH, HIELREFS(0.21 mAU)
LR E R 5 /IM-0.51<29.55 mAU/h) 27 E, LA 0~15 min,
60%FH . 40% 20 mmol/L WM Al {12k e e Fl L 2R 1A%
] B R AR R AR A
222 HRPEAEYG S BRARMA

TEE BRI Hh R SR Mt s LR TR [F] o) AR5 A
XEEE, WA B S A aiRE e s . SERLLSA R
TR RIS 2 GABA 5 DNS-CL A= Ty o
REEBCOARRS, DI RTAE S T A A, SEfE 2.2.1
SEEOAE LAY LR 3R Eks N AR SR T A Lo, DA
TGS BRI . TRERR I A FTRERICH 2, LIE—itk
RO, SERNE 7 s, [RIF B —hrvER o T
A, JTTSHARTERL T BB FUGHEA T TR, 25N 8 TR
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Fig.5 Effects of ammonia on derivation
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Fig.6 Effects of different mobile phases on the baseline
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Fig.8 Baseline after optimized chromatographic conditions
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Fig.9 Spectralscans of derivatives under different mobile phases
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Table 1 Relevant parameters of derivatives at various wavelengths

K /mm L IEFT /mAU R R? G HH B/ (mg/L)
216 0.1194 3.016 1.00000 0.031
222 0.0604 3.831 0.99999 0.023
254 0.0406 0.323 1.00000 0.343
287 0.0458 0.543 0.99999 0.236
331 0.0517 0.070 0.99999 1.915
386 0.0723 0.013 0.99993 16.781
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