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Effect of Zanthoxylum bungeanum Maxim.leaf extract
on the lipid oxidation and fat acid composition of salted silver carp

LI Jun-ke' ,LIU Sen-xuan’ , LIU Shi-xin’ , CUI Bao—wei’, CUI Yu-qing’ ,PENG Zeng-qi""

(1.College of Food Engineering, Ludong University, Yantai 264025 , China;
2.College of Food Science and Technology , Nanjing Agricultural University , Nanjing 210095 , China)

Abstract: The effect of Zanthoxylum bungeanum Maxim.leaf (ZML) extract on fat composition of salted silver carp

was measured during the processing time,and the effect of ZML extract on lipid oxidation of salted silver carp was

indicated.Results showed that the treatment salted fish had higher lipid content than control ( p >0.05) and lower
free fatty acid percent( p <0.05).With the growing addition of extract, the peroxide value (POV) and thiobarbituric
acid reactive substances( TBARS) values were decreased rapidly ( p <0.05).An amount of 0.03% extract could

inhibit the oxidation of salted fish and form excellent flavor,good color, lustre,,and taste.
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1000 Tk 7 v g 5 48 A0 09 28 AR RE A5, S0 B AR AR $2
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1.1 Rl 5 EE

A F 2013 4F 8 IR F LV KIET;
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Mo —HVERas AXTRE, 53 48 =41, 4350 T fa nd R 1
W1 0.015% ,0.030% F1 0.045% (w/w) FEHL M 22 1
PEEY (w/w) IFHEITER K, T 4 C .85% ~90% 1% &
(RH) PR B8R AE 2 d; B & A A 18 R 1B 44,
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JE AT Uk IRV AZE R K E A5 E] 50 mL, % 5 B 2 mL
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Sy SEE EE I AE 532 nm BN SE T, a5 F AR AN NA
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Table 1  Changes of total fat and fat composition of salted fish during processing
NP TZHE:
Fig iy 4
0d 2d 44 6d 8 d

ShEI (27100 g) 3.29 +0.17° 0.99 +0.10" 0.92 +0.04" 1.06 +0.12" 0.98 +0.04"
. R (% ) 7291 +1.84° 72.67 £2.34" 71.07 +1.94™ 67.61 +2.00" 65.99 +1.58°
B Wshg (%) 9.32 £0.62° 9.28 +0.89" 5.88 +0.12" 8.22 +1.14" 7.89 +1.76"
T R MR (% ) 8.10 £0.46° 9.57 £0.53" 12.17 £0.59" 13.85 +2.79° 14.79 +1.93"
BB (27100 g) 3.29 £0.17° 1.71 £0.14" 1.29 +0.08° 1.16 £0.15° 1.28 £0.24°
e AR (% ) 7291 +1.83" 73.40 +1.03" 72.63 £0.94" 70.61 +1.60™ 68.67 £0.87°
- Wipg (%) 9.32 £0.62° 9.30 £0.58" 6.10 £0.20" 8.47 £1.18" 8.29 +1.86"
WS RE IR (% ) 8.10 +0.46" 8.82 £2.56" 10.30 +1.98* 10.73 +3.40* 11.95 £2.05*

T AT RR A R 50 22 57 B35 (p <0.05) , H PR s Bl I R 5 AR T R R 7 S B i IR 07 B4 23 e % o

T a5 H4H (p <0.05) , H.BE BN A9 34 2 17 vk 25
TS 0.030% FN1 0.045 % A4 - $2 By A4 b 3 2H 78
Ly= it g POV {EHAH 2 0.17 mmol/kg muscle , 22 7
R (p >0.05) , BLEH S IN 0.030% F1 0.045% 16

- B ) 3 P 2 1 B i £ ) G SR A T (2
Tﬁ%o
8 2
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£ 4 e 2
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2 3 —a— 0.030% L U S
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Fig.1 POV value of different salted fish
treatments during processing
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JEL I R i POV e RAEAS 09 L IR ZE 55 T TBARS
B, K12 POV 22T I B 40 9 Ak 7 A Sl 4
Wi, T TBARS 2374 i 5T — U4l Ak 7 A4 14 LA
N (MDA) SR MEEEL G, BIE 2 A
LIE H, B35 I 1A (8] 79 B 4, TBARS {H 5 3 Kt
Fe, UL BB T AL R e A TR R N A FR b iy, (R B
WiLH POV F fHSE T TBARS {EHHI B,

Horh 25 20 B U8 InAE AR $2 B4, TBARS (K
BRI, BN 0.015% By AL FRZH , TBARS {H L5 -
ThHath , (H2& TBARS {HB RL P25 (4l (p <0.05),
MI#Es i 0.030% F1 0.045% () Ab B ZH , H: TBARS {H I
THG M, 27 ST N 0.030% Fi1 0.045 % 1 Ab 32 1)
TBARS {EH 43514 0.29 .0.28 mg MDA/kg muscle, Fi4H
BE 2 5 AN (p >0.05)

AL 1 FIE 2 B BIINAEH SR B AT LA
S AR R A0 1 g s AL AL 7K P 3XOR i T AR AR e
A7 LR IR A2 2B FIA B 1 A 2 i R R B PR

TEIVER . HL B AE AU B B = 3 22, IR i 41k
IKSEREAR . W ES I 0.030% F 0.045% 171 8l £ 4k T 2H
PRI SR A = ) N S A = ) 25 SO AR B SR (p >
0.05) , Kb AT 24 5 (6 (%) R 132 2% 18, 5 ThI 09 SE 56 3k
JHASGSINAE AU HE B4 1925 F 20 FITES T 0.030% AEAL
ﬂJr%EEX%E’J&IEQEiFﬁmﬁO

= 107 s

—o— o.msﬂﬁmi&kﬁm
—2— 0.030% LB )
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Fig.2 TBARS value of different salted fish

treatments during processing
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Table 2 Changes of free fatty acid composition during processing
TZHE
e BT 1B I IS
i B BT 0d 2d 4d 6d 8 d
C14:0 1.49 £0.10° 1.91 £0.14" 2.46 £0.17* 2.59 £0.29* 2.50 £0.18"
C16:0 8.68 +0.65" 10.91 +0.82° 13.46 +1.18" 14.45 +1.12* 15.57 +1.09*
C18:0 3.10 £0.56" 424 +0.89™ 485 +0.73" 5.45 £1.06" 5.42 £0.79*
SFA 13.27 £0.06" 17.06 £0.71¢ 20.77 +0.61" 2249 +1.13" 23.49 +0.50"
C16:1n-9 2.17 £0.50° 2.80 £0.53° 3.67 £0.42" 3.92 £0.45" 3.77 £0.71°
C18:1n-9 1.77 +0.09¢ 2.29 +0.08° 2.79 +0.09" 2.95+0.11" 3.30 £0.39°
C20:1n-9 0.68 +0.03° 0.89 +0.09" 1.05 £0.05™ 1.31 £0.30" 1.25 +0.04"
- €22:1n-11 0.20 +0.02° 0.26 +0.02" 0.31 £0.03* 0.30 +0.07* 0.34 +0.02"
e MUFA 4.82 +0.58° 6.24 £0.51" 7.82 £0.51° 7.82 £0.56" 8.67 £1.10"
C18:2n-6 0.56 +0.04° 0.70 £0.05° 0.86 +0.07" 0.91 £0.07* 0.99 +0.07*
C18:3n-3 0.31 £0.02° 0.39 £0.02° 0.48 +0.01" 0.51 £0.03" 0.55 £0.03"
C20:2n-6 0.25 +0.01° 0.31 £0.01¢ 0.38 £0.01° 0.41 +0.01" 0.44 £0.02"
C20:4n-6 1.45 +0.07* 1.86 +0.08° 2.26 £0.10" 239 £0.12" 2.61 £0.15"
(20:5n-3 2.00 £0.23" 2.53 £0.31" 3.41 £0.33" 3.64 £0.32° 3.59 £0.41°
(22:6n-3 2.66 +0.07¢ 3.42 £0.15° 420 +0.22" 453 £0.27" 4.84 +0.18"
PUFA 7.23 +0.25¢ 9.20 +0.48° 11.58 +0.38" 12.05 £0.59" 13.00 £0.52°
C14:0 1.49 £0.10" 1.61 £0.10" 2.30 £0.38" 2.46 £0.45" 2.59 £0.08"
C16:0 8.68 £0.65° 9.37 £0.70° 12.36 £0.95" 1321 £1.12* 14.60 +1.23"
C18:0 3.10 £0.56° 3.35 +0.60™ 438 £0.79" 4.61 £0.83" 5.20 +0.90*
SFA 13.27 £0.06° 14.33 £0.06" 19.04 +0.59° 20.28 +0.92" 22.39 +0.33"
C16:1n-9 2.17 £0.50" 2.35 £0.54" 3.03 £0.65™ 3.21 £0.69™ 3.63 £0.83"
C18:1n-9 1.77 £0.09° 1.91 +0.10° 2.43 £0.04° 2.68 £0.20" 2.94 £0.16"
C20:1n-9 0.68 +0.03° 0.74 £0.03° 0.96 +0.05" 1.08 +0.09° 1.20 £0.10°
e C22:1n-11 0.20 +0.02" 0.21 £0.02" 0.28 +0.04™ 0.33 +0.09° 0.34 £0.04"
- MUFA 4.82 £0.58" 5.21 £0.63" 6.70 £0.66" 7.30 £1.04* 8.11 £0.97°
C18:2n-6 0.56 +0.04° 0.53 £0.02° 0.78 +0.06" 0.83 £0.06" 0.93 £0.07"
C18:3n-3 0.31 £0.02° 0.30 £0.05° 0.43 £0.02" 0.46 +0.02" 0.51 £0.03"
C20:2n-6 0.25 +0.01° 0.20 £0.04" 0.33 £0.02" 0.34 £0.03" 0.36 £0.04"
€20:4n-6 1.45 £0.07° 1.56 £0.08° 1.99 +0.17" 2.16 £0.11" 2.51 £0.15"
C20:5n-3 2.00 £0.23" 226 £0.13" 2.91 £0.35" 3.25 £0.50" 3.45 £0.41°
(22:6n-3 2.66 £0.07° 3.04 £0.18° 3.83 £0.16" 4.08 +0.10" 474 +0.37"
PUFA 7.23 £0.25° 7.90 +0.09° 10.28 +0.38" 11.12 £0.55" 12.50 £0.76"

T [T TR AN ] 7B D 22 5 3% (p <0.05) & s S0 me/g I o

2.3 BEERSEMTIEEFirEERRAREL
22 g A AR g £ 3 B S T PR B AR AR
Blo W ENRINTIR A A B R AR AL, Herp 25 I 2H B 5 PR
(C14:0) fHAEIR(C18:0) AwtH M4 H R (C16:1n-9) |
o mda R R (C20:1n-9) FL Ak 1O R (EPA)
BT AT A A HABM AR T IR | SAA
AR IR 22 N AR DR Y S i p a3 X 57
o E 8 0 TR) I 5 B D7 TR A A 1 B R e — B
RORTENN TSk R v, F e R 1) RN U 5 e i T
A4, EL TBARS fEJ2 23 TR (p <0.05) , i il 25 15
JUTIR B A A W E I (p <0.05) , FE 22 AR IX
— B BN Jo 3 i s A I D PR ) T TR R T i T TR AR
I I — G S Al 7 W g R o R R IS IR A
5, 2 ok JEURE £ DY v Ui B NS I IR Y 52.41% , Ho R
HEIPR ( C16:0) & fE fe i 5 22 AR AU 07 R 35 s T
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A FS 7 R 5 o T AE 2 A A Wi b, —
BRI R (EPA) Bl SIS ( DHA) & & 5%
B4 B R A RN g D R A R 25.32%
36.79% , Hirht DHA B4 ik U5 T B g 9 38 43 7K fitt
EPA Fil DHA f¢ & f A8 fb#a #4522 A Takiguchi™
T3, AbPRLH A5 S o B b as MR AR . T AR
2 5 Y B Fg Ak TR 2EL P9 U 5 S U 1 TP 4 22 R A AN
1R 1A T 7 PR AL 125 11 4
2.4 RETE

P BB TP A 14 25 SOl R, A5 11 2B RN Ak 4 1 £
PR EA P25 5 (p <0.05) o FEHUT Z 1942
B A L (€0 5, L2 L S 7.99% , ] fig J2
P T AR $ HU ) B % A 0 i 7 S Ak, Bk il
i R SR Y K I 6 B, AR AR 2 1 4R
By b BRLH 14 IRUBR A5 5075 25 1 2H 12.10% , J5 A AT g
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Wi il T AU 2 Wy b S AL AR T, (R B AE AR A
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Fig.3 Comparison of the sensory results
between different groups of salted fish
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AEABRU T Z2 3 52 B4 Ak L2 1) 1 4% R f 7 n 1 ok

AR SN B ARXT T2 g B (p > 0.05) , Ui%
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fi IR T SR ALK, B S AEHUT B S i 3 22, i
FALE (POV) FTRAC L L Z R (E ( TBARS) #5 i & T
FE(p <0.05) o H#shnid >l 0.030% I, Refs A7 2544 1
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