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1 PEF v
Table1l Influence of PEF treamentson fatty acid composition of peanut oil
/mg
0kV /am, 50KV /am, OkV /am, 20KV /am, 30KV /am, 40kV /am, 50KV /am,
40 ,0d 40 ,o0d 40 ,100d? 40 ,100d” 40 ,100d” 40,1007 40,1007
Cs o 10 04 +0.51 10. 34 +Q 58 9 090 51 9 20+0 48 9 21+0 53 9 61+0 53 9 670 55
Ciso 2 62+0.28 2 84+0 19 2 57+0 16 2 630 17 2 53+0 13 2 72+0 17 2 760 22
Cis1 39 53+2.14 38 44 +2 02 34 712 43 34 72+1 78 34 56 +2 01 36 67 +1 94 37.67+2 03
Cis 2 3000 £1.49 29 39+1 58 26 06 +1 52 26 11+1 85 26 04+1 46 27. 04 +1 47 27.86+1 46
Cxo 122 +0.09 121+0 07 1 09 +0 08 1 07 £0 10 112+0 14 120+0 17 1330 12
Cx1 0 81+0.12 0 73+0 13 08+0 13 0 71+0 06 0 83+0 11 084+0 11 0 86 +0 07
Cxo 2 25+0.12 2 14+0 23 214+0 21 2 10+0 12 197+0 20 189+0 11 195+0Q 12
Cu o 2 00 +0. 19 194 +0 16 1500 14 1 74+0 15 1 96 +0 10 1050 12 1 18 +0 09
1) 100mg 1 2)
2 PEF
Table 2  Influence of PEF treament on fatty acid content of peanut oil
/mg
OkV /an, 50KV /am, OkV /an, 20KV /am, 30KV /am, 40KV /am, 50KV /am,
40 0 40 0 40 ,1000”? 40 ,100¢? 40 ,100? 40 ,100d® 40 ,100d”
(UFA) 18 13 18 47 16 39 16 74 16. 79 16 47 16 89
(MUFA) 40 34 39 17 35 56 35 43 35 39 37.51 38 53
(PUFA) 30 00 29 39 26. 06 26 11 26. 04 27. 04 27. 86
SFA MUFA FURA 1223165 121215 1217159 121215 121115 1228164 1228165
UFA /FAY 79 51% 78 78% 78 98% 78 62% 78 53% 79 67% 79 72%
(Cio1 +Cis2) / Ciso 6 93 6. 56 6 69 6 61 6 58 6 63 6 78
1) FA ;2)
1.39 1.34 1.66 1. 24mg 100
) ) 2 2 ,
(= 40KV /an) PEF , ; 40KV /am
) PEF ;
40KV /an PEF

, 2.93mg(40kV /an)
4. 77mg(50kV /an).
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Fig 2 Change of fatty acids contend of peanuwil after PET
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, , . PEF
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3 PEF
Table 3 Influence of PEF treamentson quality of peanut oil 4 PEF
/ y AV / Pv/ cov/ Table4 Changesof PV of peanut oil after PEF treaments
(V- an 1) (mg- g°*) (meg- kg'*) (mmol- kg *) / PV /(meg- kg't)
0 235205 038 4 80 1491 (K- an" 1) 1d” 15d” 304" 45¢° 60d” 80 100d”
20 21.5+05 Q60 620 1493 0 48 757 1315 20 20 32 33 39 10 46 15 54 55
30 825+05 Q60 843 1 492 20 620 617 1106 17 73 26 80 36 93 42 81 51 85
40 85+05 Q63 1010 1489 30 843 446 1041 17 54 26 30 35 34 42 17 51 29
50 435405 an 1149 1 497 40 1010 391 9351368 23 60 32 69 40 66 48 83
555 50 1149 497 9801542 23 90 33 67 33 03 49 83
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Fig 4 Effectsof PEF treamentson CG/ of peanut oil

4 , 0.674 0.758mmol/kg
50. 84% ( ).
4. 80 meq/kg 49.8
354. 56meq/kg,
[151'
3
, , PEF
100 , PEF
; 40KV /am
PEF
40kV /an
; 50KV /an
, PEF 20 ,
R— CH,O0H

[2]

(3]

[4]

[5]

[7]

(8]

(9]

, PEF

Li Y Q,Chen Z X,Mo H Z Effects of pulsed electric
fields on physicochemical properties of ybean protein
iolates] J]. Lebensnittel-wissenschaft and Technologie,
2006,40(7):1167-1175

(PEF)
[J]. ,2007, 28 (9) : 98-

’ 1

102

Zhang Tie-hua, Yin Yong-guang, L iu Jing-ba Effects of
high intensity pulsed electric fields on functional proper-
tiesof egg albume [J]. Food Science, 2007, 28 (9) : 98-
102

Aguilar Rosas S F, Ballinas Casarrubias M L, Nevarez
Moorillon GV, et al Themal and pulsed electric fields
pasteurization of apple juice effects on physicochemical
properties and flavor canpounds [ J]. Joumal of Food En-
gineering, 2007, 83 (1) : 41-46

Cortés C, EsteveM J, Rodrigo D. Changesof color and car
rotenoids contents during high intensity pulsed electric
field treament in orange juices [J]. Food and Chamical
Toxicology, 2006, 44 (11) : 1932-1939

Garde Cerdan T, Arias Gil M ,M ar<=llés Fontanet A R, et
al Effects of themal and non-themal processing treat-
mentson fatty acids and free anino acids of grgpe juice
[J]. Food Control, 2007, 18 (5) : 473-479.

Guderjan M, ElezM artinez P, Knorr D. Application of
pulsed electric fields at oil yield and content of functional
food ingredients at the production of rgpeseed oil [J]. In-
novative Food Science and Emerging Technologies, 2007,
8(1):55-62

Morren J, Roodenburg B, Haan SW H de, et al Electro-
chemical reactions and electrode corrosion in pulsed elec-
tric field (PEF) treament chanbers [J]. Innovative Food
Science and Emerging Technologies, 2003, 4 (3): 285-
295

[J]. , 2005, 30 (7)
46-47.

Liu Guo-gin,Li Lin, Hu Sng-qing, et al Effect of high
power ultranic and microwave on fatty acid composition
of peanut oil [J]. ChinaOils and Fats 2005, 30(7) : 46-47.
Chamat F, Grondin |, Costes P High power ultraound
effectson lipid oxidation of refined sunflowver oil [J]. Ul-
traonics Sonochemistry, 2004, 11 (5) : 281-285



90

) 36

[10]

M aranesiM , Bochicchio D,Montellabo L, et al Effect of
microvave cooking or broiling on selected nutrient con-
tents, fatty acid pattems and true retention values in s~

fatty acids degradation during themal oxidation of edible
oils by Fourier trandom infrared ectoscopy [J]. Tar
lanta, 1999, 50 (2) : 269-275

parable lean fran lanb rib-loins, with enphasis on con- [14] ,
jugated linoleic acid [J]. Food Chemistry, 2005, 90 (1/ [J]. ,1994,15(3) : 31-35
2):207-218 Tang Yi-de, Tang Xue-rong Nev gopmach o restrain
[11] , edible oils from oxidation with aid of electric field [J].
[J] , 2001, 16 Joumal of Grain College, 1994, 15(3) : 31-35
(3):18-21 [15] ) / [J].
Chen Yun-tang, Bi Yan-lan, Hu Xiu-ju, et al Effects of , 1998, 23(3) : 45-49
radiation and preservation conditionson lipid oxidation of He Dong-ping, Hu Chuan-rong, Fang L i-zhong Studies
foods [ J]. Journal of the Chinese Cereals and OilsA so- on oil magnetization characteristic [ J]. China Oils and
ciation, 2001, 16 (3) : 18-21 Fats, 1998, 23 (3) : 45-49,
[12] Rosario RanirezM, Ranén Cava Changes in color, lipid [16] , , ..
oxidation and fatty acid composition of pork loin chops as () [3] , 2003, 32 (11):
affected by the type of culinary frying fat [ J]. L ebens 26-30
mittelwissenschaft and Technologie, 2005, 38 (7) : 726- Zhou Hua-long, Zhang Xin-shen, Jiang Xiao-ping, et al
734 Study of oxidating mechanisn and development of tech-
[13] MoyaMorenoM C M, M endoza Olivares D, Amézquita nology about the unsaturated lipoids( ) [J]. China

Ldpez F J, et al Analytical evaluation of polyunsaturated

L eather, 2003, 32 (11) : 26-3Q

Effect of High-Intensity Pulsed Electr ic Field
Treatment on Quality of Peanut O il

Zeng Xin-an Zi Zhi-hong Yang L ian-sheng

(Research Institute of L ight Industry and Chemical Engineering, South China U niversity of Technology,
Guangzhou 510640, Guangdong, China)

Abstract: High-intensity pulsed electric field (PEF) with the intensity of 0 50 kV /an was adopted to treat pea-
nut oil samples 1o reveal the variationsof acid value (AV) , peroxide value (PV) and carbonyl group value (CGV)
with siorage periods Then, GCM S and GC were used o qualitatively and quantitatively analyze the fatty acid in
the samples The reaults indicate that both the AV and the PV increae with the electric intensity, while the CG/
has no significant change, that there occurs an oxidative rancidity during the storage, folloved by gradually increas
ingAV, PV and CG/, that PEF treament effectively reduces the oxidation rate, and thatwhen the electric intensi-
ty ismore than 40 kV /an, the unsaturated fatty acids and nutritional value of peanut oil can be effectively reserved
due to the camposition change of peanut oil caused by PEF treatment

Key words high-intensity pulsed electric field; peanut oil; fatty acid; quality; oxidation



