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Magnetically Induced Electric Field-Enzymatic Hydrolysis Coupled
Extraction, Purification and Characterization
of Taurine from Abalone Viscera

CHEN Yujie, LI Meng', LIU Qun, WENG Wuyin, ZHANG Yucang’

(College of Ocean Food and Biological Engineering, Jimei University, Xiamen 361021, China)

Abstract: This study established a novel magnetically induced electric field-enzymatic hydrolysis (MIEF-EH) coupled
technology for the sustainable taurine extraction from abalone viscera byproducts. The results of the study indicated that the
optimal extraction conditions were as follows: an excitation voltage of 1400 V, an electric field frequency of 50 kHz, a flow
rate of 25 L/h, and a reaction time of 1 h. Under the optimal conditions, MIEF-EH achieved a taurine yield of 12.36 mg/g,
significantly (P<0.05) outperforming both individual methods (such as MIEFE, microwave, enzymatic hydrolysis and
hydrothermal) as well as other coupled approaches (microwave-enzymatic hydrolysis and hydrothermal-enzymatic
hydrolysis). SEM revealed pronounced particle-size reduction and the formation of a loose, porous microstructure,
correlating with improved taurine extraction. Subsequent purification via ion-exchange resin yielded taurine with 92.29%
recovery and 96.78% purity, while ethanol precipitation achieved 95.30% recovery and 94.43% purity. The chemical
structure and molecular mass of the purified taurine were confirmed through multi-technique validation (FT-IR, MS, and 'H

WKisBEHA: 2025-04-07
HETWH: BRE LR EESFRM (2021YFD2100202 ) ;488 44 F T-@ L (JAT220191) ;4834 A AFFA4-@ E (2023101772) ;.4 #4#
5 b By-# i w ARt R (FIHYF-L-2023-19) .
TEBRIN: H4EiE (1999-) , %, BEAT7 A, BFT7 o A Fadn L&) = 4 849 S AA4CA) B, E-mail: 1323551018@qq.com.,
*EEEE: £% (1990-) , %, W, 305, #2877 @1 AR TR SHAEACH] A, E-mail: Imclear99@jmu.edu.cn,
RES (1964-) , B, W&, #3%, AP F &1 AR TR S 18484 A, E-mail: yczhang@jmu.edu.cn,,


https://doi.org/10.13386/j.issn1002-0306.2025040065
https://doi.org/10.13386/j.issn1002-0306.2025040065
https://doi.org/10.13386/j.issn1002-0306.2025040065
mailto:1323551018@qq.com
mailto:lmclear99@jmu.edu.cn
mailto:yczhang@jmu.edu.cn

- 114 - £ Tl B4

2026 4F 5 A

NMR). All physicochemical properties complied with the specifications of the Chinese National Standard for Food Additive
Taurine (GB 14759-2010). In summary, the MIEF-EH coupled technology developed in this study provides a feasible
technological pathway for green conversion of abalone viscera waste into high-purity natural taurine.

Key words: taurine; abalone viscera; magnetically induced electric field-enzymatic hydrolysis coupled extraction;

purification; structure analysis
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Fig.3 Effects of extraction methods on taurine yield
from abalone visceraa

TE e L4l b, YE— B4 MIEFE, HE. ME 73
SRR EH ARG I PPAL L EMESON () 3) o
i, ZRK BRI A Gk (H-EH) $2 B 5 IR, A 5 —
MIEFE ¥EAH 245 (- B il 57 (M-EH) $2 e
10.97 mg/g; BRI B8 17 -l f A A 12 (MIEF-EH) $2
HE R ik 12,36 me/g, B 3F DL T T A X 4 (P<
0.05), %% 4 Fhep—572:485} 0.51~1.19 4%, 2 M-EH 1

112.7%. 5 BASFRAIY, RN SCRlff is it in MIEFE
(R EH-MIEF #457%), M$EEEFE%10.65 mg/g(P<
0.05). £ MIEF-EH #%-& J774 1, MIEFE £ 2k 7 &b
PHACTRAT, W 380 L RN FEL 7 e R O A A i £
PR AR 2544, i v i S i vl Kok, SR m T
IR B 5 AR R R R PO T X g A A T s (EH-
MIEF), ICYI 45 F AW 7050, BRI T Bil- )i A 24
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5 SCHERAGE A L (6 1), A Gu /K 75 I 2 1
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Fig.4 Scanning electron microscopy images of abalone viscera
treated with different extraction methods

R RRAF BRI A HEL

Table 1 Comparison of different methods for extraction of natural taurine
BT JkE RIS ] AR HU (mg/g) 223k
TRk g0 ) 140 min/YK x4 12.82 [31]
B i R R Ladi 25 min 22.96 [38]
e b i e, 7t B A Jiks B 04 (L3R 25 KV /em)+RHFES [E]2.95 h 13.77 [39]
LR A JF 10 min 6.20 [40]
R KPR IO Th Bk BRI T 1) 70 min+7K B [E]2 h 4.25 [41]
MIEF-EHFS &% fify e Ay fE LI FL I A S 1B 1 b+ [E]4 b 12.36 ATAE
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it GB 5009.169-2016 75 RCBAH L 758 — 1 (P itk
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Fig.5 HPLC chromatogram of taurine samples
from abalone viscera
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Table 2  Effects of different purification methods on taurine

MIEF-EH
4lifl 5 ik ero o RITHRIE (mg iR/
AR (%) 4 (%) oLt N T4
VA TRASES 95.30+1.64°  94.43+0.57° 11.78°
BFASHAREE 92294190 96.78+0.27 11.41°

TE: FISIARNG TR 28 5 3% (P<0.05)

ASHIFFEIT I WIEIZN o, 375- Btk & (MIEF-EH)
PR G GOKPGEAR L B Wi BRiL
Gk PGEBY WIR PR ICR 5 AT PR GE R AH 2, (H
B AL PGS R B H A (3R 1), Hgid e geal
A 4b B fs, HE 220 4 B (3.02 mg/g) W] AR T
MIEF-EH (5% 2) . iX—22 57 7 fEJ T MIEF-EH
IR R AL BRI, B SOV 080, p i 2 e /b, S
BUXT H b ™ 4 iiE HE P B, AR T T gl Ak ik
%[22,43745] 5

Z5 ik, IRV v 3 A il v 12 (MIEF-EH)
VE R — R fa, | BTV, TERERIE o3
PRI AT T g S AT
2.5.2 FT-IR 43t FIAME B AR e 214615 (FT-
IR) X I 34 4lifh 14 4= 1 iR (NH,CH,CH,SO,H) ¥ 5
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R FE (-SO;H) FF ARG FEPEL 2969, 1510, 1306,
1107 em™" Ab i 7= H BL(-CH,-) St (C-S) ik
W 7F 1211, 958 cm™' Ab W /R i S (S=0) Skt 48
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Fig.6 Infrared spectra of standard and sample taurine
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Fig.7 Positive and negative ion mass spectra of taurine

o

Relative abundance

extracted from abalone viscera
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Fig.8 NMR image of taurine sample in abalone viscera
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Table 3  Physical and chemical indicators of taurine samples
from abalone viscera

. Kzt o
TiH Eistan — —
CPEULIER: BT aCi AR TR

SR (pusom™) <150 66.67 63.15
pH 4.1~5.6 5.4 5.0
fifi(As) (mg/kg) <2 0.0023 <0.001
KA ICi) (wi%)  <0.02 0.01 0.001
AR (LISO, 1) (w/%)  <0.02 <0.01 <0.01
BER (LINH, ) (w/%) <0.02 0.0003 0.002
F4 R (LHgi) (mg/kg) <10 0.0121 <0.001
#H4Jm (LIPbi) (mg/kg) <10 0.1380 <0.001
F4JE (LS (mg/kg) <10 0.0888 <0.001
F4E(LICdH) (mg/kg) <10 0.0149 <0.001
TR (W/% ) <02 <0.01 <0.01
Krkeskits (w/%) <0.1 <0.1 <0.1
TG IR BIBURAN Cris Crias

DL AT S5 SRR B, R IR0 F 37 - AR P
FERLE G L BEDTHEL B B T3S Rk, RBAEEE N —
B e YT A RS R PR R . stk T 2R R . X
PRRAALLRUE T PR, R a AT ARE AR N AR
DRI vire = STIME NIV EL (Y A oW Rr NS ko o 1 {74 1M DA | R o 7
HETHEAR TS
3 #Hig

AAIFGE LA I T w4 (s ta IR SR Ioksk, Bl
Ty FHAE R fih 2 e, F R AR A A it R AR
(MIEF-EH) SZEL T AR A e 3 er (R B . E et
RGN FEL I TA RS QBB R 1400 'V, FELZp
3 50 kHz, fitar 25 L/h, ZbEREFE] 1 h), 4R HE
HIkE] 12.36 mg/g.  FREUK L LEEDTIE R 2 T35k
MR LSS, PT3RAS 4l AR (>94% ), SR THEER
HRAETE 11 mg/g VI b, BB TGk #GE, &
HPLC. FT-IR. MS }%'H NMR Z 5255 AR #0E, 4l
=P 515 . fbrahi S B FE bR 5 A il i
brRUESh—E . ASHFIT AT ST A9 MIEF-EH #i & T.25

HA BEMFR SRTCHTEIA#300], RO &R
A, T TRARTAT, S AR AR IR A 2 (0 e il 7
PET R ER AR AS . [FIET, 3221 25 AL fa Py IR A5IC
BT R4 2 SO, 325 7K I Db R Ee vy S5 ]
FREE R RK . AW BE— L IRAR DI S5
Titg 35~ BOVE B, S S SRR, FT50 IR
AT HAM A R 0 o P IO B T
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