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Abstract: The effects of packaging bags with different colors on the fatty acid oxidation in walnut kernel were explored in this paper. At
the following experimental conditions (temperature: 35+1 “C, relative humidity: 85~95%, and fluorescent light intensity: 1000 Lux), the effects
of blue (transmittance of 65% to a light with the wavelength of 500~520 nm), green (transmittance of <48% to a light with the wavelength of
400~750 nm), and red (transmittance of >70% to a light with the wavelength of >630 nm) polyethylene (PE) packaging bags on the sensory
quality, activities of antioxidant enzymes and lipoxygenase (LOX), and lipid oxidation related indexes of walnut kernels were studied. The
results revealed that compared with the transparent packaging bag (CK), blue and green packaging bags could effectively maintain the sensory
qualities of walnut kernel, significantly slow down the increase in the LOX activity, oil acid/peroxide values, and the amounts of saturated fatty
acids, while inhibit the decrease in the oil iodine value, the amounts of unsaturated fatty acids, and index of unsaturated fatty acid (IUFA). The
blue packaging bag showed a better effect on maintaining the activities of antioxidant enzymes in the walnut kernels than its green counterpart.
However, the activities of antioxidant enzymes and IUFA values after 20 and 40 days of storage in the red packaging bag were lower than those
of CK. Therefore, the blue packaging bag with short wavelength light transmission and the green packaging bag with low light transmittance
were beneficial in alleviating the oxidation of fatty acid in walnut kernels, while the red packaging bag with high transmittance on
long-wavelength light was unsuitable for the storage of walnut kernel.

Key words: walnut kernel; fatty acid; oxidation; storage; light

bk (Juglans regia L.) NZHEEHZHK R, o AP SR ATIA 60%~70%, TRk AN
HELCESEAR. B, 4%, 7R ENED AR IR =IA 90%, BARHKIMLE, Ay i, Hips
IR E T, B — Lo () (v & BKAELL,, P52 AHNHIN AR B A s B I o

WESE: 2016-12-21 {EH TRk BRI & &=, R’
£LWE: EREAMNFESTE (31401555) S RAERGMIRR AL, AT s F=AN BRI S AN e
fEZREN: B (1988-) , &, Wit, WIEWRR, W5sE: RER SCMAZA BRI T B R R HIRE. 6.
SRS A UL IR S . lin, AR TAE
B : ZHEE (1976-) , &, ISR, WSoHM: RiERELNS M AL I 7K A BB Tt B 0k L I T ey 1k 5

205



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.7

WA S5, AR, KRR RS SR A
X H RN BA B 50 . Bakkalbas™ 25 4 1 ANE AL
FEMRL WA R SR S RS e P s,
RIN, 1E 30 C A 13 A AE AN 2 R 7t
IERSP NEiREk: % p Sciabviea e e A a6 3 IIer L D)
Bk A e R 5K, AR KRB 20 CF
PA(Polyamide)/PE(polyethylene) # i 4% [ i 4 X
63.4+0.4 mL/(m*-24 h) (23 “C)PRHIHIAZHEih feE ik
BAEM. WA, ZWWFRIES, SRR,
FER, AR I AR .

FEEM R A EER R, —, CAAK
DL, BT AR R H AT R A
Jense ZEPHH LI, FENIRSAE N, JUHAE RS Mk
{omfE RIS, TFE 5 CHIBERTAMT, W 25
FJE AR RBUEMEZ S . FoN, ks
1H, ANFEFERAGT, Bkl tEksch: x>
SO>S E SR> H 6T T Sattar 27 H, BRI
PEIBI HA PE 45 AR PE 0B IR I R4
WL BB TEM PE 4%, (HiZ24, AFABGIER
SALBERHZ AT N TR S A S TR A AR IR b o

NS S R SV AN SRR EA O 2 Y
REWTR AL RIRE M,  DARA AR B 8 AR i
AR

1 MRERE

L1 ARG

ARIGHHET AR, Bk PUZRIR T AR T R,
KRG BT (/KR 5.00%+0.10%), 18 ZERE AL
HI = Bk kse, BURC, 500 12 #%
A, BIBRA R HURI BRI R, B K/NEAR 5
FAAEARIEA L

EEAEmR . WEAGER. THER. M IHERAN BRI EER
NOMTRRAES, TWESER sigma AT FRER. &
WU AR R AR, WA R AR
FABRAT s HAFTHEFI T2, 1 H E 24
bR PR A A

12 FENB5EE

UV-1102 BUESM] WA T,  BilgRERS
IXEEBRAT]; testo-540 RURFEAY, fE{ A3 EBRTA
by (BiE) AIRAT]; All basic BRI B ZE, Yk
(7D AR EARAF]; seven multi pH T, HERE
-FER A (R FIRAA]; GZX-250BS-11T4
JEHREEFRAE, USRI S E A IR AE] ;s KY-

206

I AKB AREWAL, ) (Aba) B RA A
GC-7820 BVS AR, SR E)VERAF .

1.3 R¥er &

BRI L2, B2 100 g, FEA
30 um &R RGE S AR RIS (. SN 5 PE Gt
b (X BLATRRIE (L8, SRS 4, FHAEL
B O, GREEERS AL 15 4, DUEEES MM
FTCEEH PE 3548 (RIFGEHLS) AR, &
BERE, BT 351 °C, MHXHEE 85%~95%, 4K
24 h HYGITHESS R (5658 1000 Lux) 758K 40 do 4 10
d BUFE—IR, BEAMUREESREALME f b = AT
IR T DUERTIERE PPN

1.4 2R & 7 &

141 QEBEAFERFKERAZ
S AMPECI T, BT F RS N
(1 cmx4 cm) MiFrbtam b, PSS, 7E0]
WLIX 400~750 nm Y KBRS 1A
142 BBV
F 1 M CRERRIHNRE
Table 1 Evaluation standard for the sensory quality of walnut

kernel
Sl F A Aok AEBMRE R R
e (9~1047)  Febhloi EATE A 3
P (68 2) E2ebublsk 1B E, RAE
% (0~5%) vk ®E HABE Bk E

A R BN S IR RO ik, AR
Bt FETH AT BEE R, H&H
[FTEZES, REERREFINTHNEHE, etz
MRATAET FBOAIR] (0 22 b, =k ol Bz 2 o
IR RS, RIER 1 BT . X PR 5
FIEARME GB/T 16291.1-2012 BTSN, 4% 10
NVEE /N, PR b S AT TR AW BB AR 72
TR E VR H =
143 ALY LB ZE M ( superoxide
dismutase, SOD ) F=it AL F B ( catalase, CAT )
egcR:apllg

SOD I 72 SR R Um0, B 2 g A% Bk~
Fedat, MAA 0.1 mol/L BEFRZZ MK pH 7.2« 8 mL, ¥R
PEJ5, #E 2h, B0 (10000 r/min, 20 min, 4 C),
IETRED AR . AR RS 130 mmol/L HIAR
MR, 750 umol/L Z W PUME, 20 umol/L #% ¥R, 100
umol/L EDTA, &&EFEMl. 1RAJG, FXTIE E4e
G, HAEE RN B T6H 4000 Lux NiE47 20 min



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.7

OGRS RN, BT RE I L2
1B 7E 560 nm AAMEWOEREE . THERRENE, LA
Ulg £Ro

CAT J M (R i R A R R R 4
[F] SOD Wl & HFH B | 46 777 . HX 100 pL K E AN
3mL. 0.05 mol/L BffRZzM K (pH 7.0) £ 25 C/K
T 5 min, O 0.5 mL. 0.2%3 % LA, SLEIT
240 nm Ab3F#, L1 min INAODa40 J8/0 0.01 AN
N AEEERRALL, DL U/g R CAT 1S PERI BT
1.4.4 J§ M 848 (lipoxygenase, LOX)7& 49
M5

IR Ful PRk, B B2 g BTk
AFES, A 0.2 mol/L BEFRZEMWE (pH 7.8, & 0.05
mol/L % Z.%) 8 mL, &S5, T4 “CF 10000
t/min 5.0 20 min, FIEREDARFIEIFHBRR . [ RER
f4E: 2,70 mL. 0.1 mol/L BFRENZEMTR (pH 6.0),
50 puL+ 10 mmol/L MVyMEEAF 0.25 mL B =5 H9:
2.95mL, 0.1 mol/L MEMANZZME (pH 6.0 F150 uL.
10 mmol/L WiHERHN, 30 ‘C/M, 7E 234 nm FEW
JEFEFRE . BRELL Ulg 3R, [RAA 2 ARE 40
WOGRE 0.01 A—ANE J15A07
1.4.5 AHA=ihAFa9 4R

AR AOEREL: KA A PV AT B 2 K
J&, AREL 25 g MyAKE, TN 60 mL /KM, 1232
12 h, 38, IERTERDCTZKERE OB, 1321
FE, FFERAY MEAN I A AR AE R 22 .
1.4.6  AAkA=ih I BRA 64 ) 2.

FRAN I SE S GB/T 5530-20051" (4 2 il &
DN
1.4.7  AZAkA= i i BB 44 ] 52

2% GB/T 5532-2005"Y, R FRACHT R A 22
5 A
1.4.8 Adi=ih g BAUAE 692
% GB/T 5538-2005",
1.4.9  AbeA=Rg Iy BR oA

J 7 R 1 HR B A - A% B A D B T R o B & 3
Nkwonta 257792, WS, FREGHEE 0.2 g IIA
2mL ECkE, EARAE, A 2mL. 0.4 mol/L &
FALI-FESATL 5% 30s, TR FEE 5 min £
YR, EJEAAR TSR A I AR D R R e
FEA IR & 2 LMIRIR R & &R R . IR AN
MERARMIE SRR, HHEAX N AL
(index of unsaturated fatty acid, IUFA)=1xJHIR & &=
(%o) 2 TJHIE 5 B (Yo ) +3x ML IFRIR 7 (%) -

SIS PF: (il Agilent DB-23 B4

N

it (30 mx250 mmx0.2 mm); FID #&ill#%, #f
FERHERE: 250 °C; RlIE$ERE: 250 °C; FHEFEF:
WIGAIRE 120 °C, #4E5 min, H 120 ‘CLL 4 ‘C/min
PFHRIERFAZ 170 C, fRFF 5 min, H 170 ‘CLL
3 °C/min [FHEHEZETHE 190 C, 415 5 min, B 190 'C
PL4 C/min (FHEERTFZE 240 'C, {#FF 5 min, H
240 ‘CLA15 C/min [F)FFIRIE A 120 C, frilils

WARNBRS: DA 20:1; HEREARUR 0.5 uL.

1.5 #AE4

AR NEE Y EE bR R 2. A SdE
SPSS 20.0 BAFAT ST 4T, K ANOVA #H T8
KREZHEZERTHT (p<0.05).

2 HERDH

2.1 AR Bt PE & 3% R 0% ot A 1

a 68 b 4

64 40
=

60
Do

56 ol
16
52 s

400 450 500 550 600 650 700 750

EHE %

400 450 500 550 600 650 700 750

A</ nm i /nm

7 3]
o 66 )
m 60 W 58
g
B 48 "

42 54

36 52

24 48
400 450 500 550 600 650 700 750

©
»
®
%

ENE /%
z
EIE /%

400 450 500 550 600 650 700 750

El1 FEEE PE BRI RERE
Fig.1 Scanning spectra of light transmittance characteristics of
different colored PE packaging bags
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Fig.3 Effects of packaging bags of different colors on the SOD
(A) and CAT (B) activities of walnut kernel

24 FREBAEERREEAZME LOX &

#9 % 7l

8.0r
75F
7.0
6.5F
6.0 -
55F

LOXiEME / (Ulg)

5.0}

4.5 1 1 1 1 1
IR H / d

& 4 ARG ERNEERIIIE= LOX SEMHASIT
Fig.4 Effects of packaging bags of different colors on the LOX
activity of walnut kernel
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Fig.6 Effects of packaging bags of different colors on the fatty
acid contents and IUFA value of walnut kernel
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