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Effects of 2 kinds of irradiation methods on fatty acids
composition in Guizhou bacon
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Guiyang 550009, China)

ABSTRACT: Objective To study the effects of different irradiation treatments on fatty acids in Guizhou bacon.
Methods The types and content of fatty acids in Guizhou bacon samples were analyzed by gas chromatography
(GC), and the effects of ®°Co-y irradiation and high-energy electron irradiation at 0—5 kGy on the fatty acid-related
components in bacon were studied. Results A total of 26 different fatty acids-related components were detected,
including 16 kinds of saturated fatty acids (SFA) and 10 kinds of unsaturated fatty acids (UFA), and no trans fatty
acids (TFA) were detected. Irradiation treatment led to an increase in SFA and a decrease in UFA, producing new
SFA C8:0 and C10:0. High-energy electron irradiation had more effects on samples at doses below 3 kGy, while
89Co-y irradiation at doses above 3 kGy had more on fatty acids in samples. Conclusion Irradiation treatment will
affect the content and type of fatty acids-related components in bacon, but produce no harmful TFA-related
components. There are some differences in energy size and penetration between the 2 irradiation methods,

high-energy electron irradiation has a greater impact on the fatty acid composition in bacon at low irradiation dose,
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while %°Co-y irradiation has a greater effect at high dose.
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Fig.1

Gas chromatogram of short chain fatty acids in bacon
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30 5 6 13 REWimR R BIR & = 1E/(ng/g) k-
12
20 - . " C2:0 45.46 0.61
'\ ‘ 16
0l P 3d 7 L fster s C3:0 5.54 0.19
J— R | B 1.
ol C4:0(5%) 0.48 0.01
0 10 20 30 40 C4:0 2.33 0.15
B il /min C5:0(5) 0.93 0.02
7 1: C12:0; 2: C14:0; 3: C14:1; 4: C15:0; 5: C16:0; 6: C16:1; C5:0 1.07 0.02
7: C17:0; 8: C18:0; 9: C18:1n9¢;10: C18:2n6¢; 11: C20:0; C12:0 0.06 0.01
12: C20:1; 13: C18:3n3; 14/: (32(112, 1A5: (29:3n§;16: C20:4n6, Cl14:0 117 001
B2 i P R A B T TR 1) AUAH i T Cla:1 0.01 0.01
Fig.2 Gas chromatogram of long chain fatty acids in bacon
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222 REBAIEIEA T SFA £ R 50 Hh C16:0 19.93 0.02
HAE GC AN J7 343471 T AS [R5 B =0T J TR A oy Cl6:1 1.68 0.01
o SFA FHIC A M B 1Ak, S5 an3% 4 iR, ARG CI7:0 0.15 0.01
LRI 16 B SFA AHSCSy, M C2:0. C16:0. C18:0 7% C18:0 9.97 0.02
RIS T SFA RS, 3 4 W, BRI G C18:1n9c 36.66 0.06
A \ . . - _ C18:2n6¢ 8.26 0.01
W, BEPARES, SFA BUAr B2 B HES HENEREAL ©20:0 0.0 001
B R RIS T AR b T 2 PR PR . |34 001
(KL, I SFA UM, AXHT AU, SFA s i o 18303 150 001
MaRE, RNEGEASMR. SERIEFHIEA 1~4 kGy B, ©Co-y €20:2 0.61 0.01
EBEAORE S SFA oS4 89.20. 97.19. 100.47 C20:3n6 0.06 0.01
H1110.64 pg/g; T = RE HL F 48 BB AR i o SFA A e o i €20:4n6 0.10 0.01
SRk 9522, 105.75, 112.72. 114.82 pglg, 1EARRIFI c24:0 0.02 0.01
sy _ . e P A 1 e C22:6n3 0.02 0.01
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Table 2 Effects of *’Co-y irradiation on fatty acid in bacon (n=3, pg/g)
RIS R /KRGy
e Wi 24 Bk
0 1 2 3 4 5
713 45.46+0.61° 48.99+0.69° 53.39+1.01° 56.62+2.01¢ 65.91+1.06° 69.57+0.91°
N i 5.54+0.19" 5.57+0.14" 6.51+0.84° 6.80+0.56" 7.27+0.24% 7.37+0.28¢
TR 0.48+0.01° 0.88+0.03" 0.7240.03¢ 0.86+0.04° 0.90+0.03" 0.98+0.08¢
IETR 2.33£0.15° 2.81+0.11° 3.47+0.20° 3.4440.18° 3.62+0.18¢ 3.23+0.08¢
5 IR 0.93+0.02° 1.20+0.07° 2.04+0.05¢ 2.91£0.07¢ 2.99+0.10¢ 3.28+0.05¢
1E R 1.07+0.02° 0.95+0.03° 1.03+0.04* 1.82+0.05¢ 1.85+0.02%¢ 1.900.04¢
C10:0 - - - - 0.04+0.01° 0.050.01°
C12:0 0.06+0.01° 0.05+£0.01° 0.05+0.01° 0.0440.01° 0.05+0.01° 0.05+0.01°
C14:0 1.1740.01° 0.55+0.03° 0.98+0.06° 0.88+0.02¢ 0.83+0.04¢ 0.88+0.03¢
Cl4:1 0.01+0.01° 0.01+0.01° 0.01+0.01° 0.01+0.01° 0.01£0.01° 0.01£0.01°
Cl15:0 0.02+0.01* 0.03+£0.01° 0.03+0.01° 0.02+0.01° 0.02+0.01° 0.02+0.01°
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=25
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WS IR /KRGy
0 1 2 3 4 5
Cl16:0 19.93+0.02° 18.35+0.41° 18.20+0.56" 16.62+1.05° 16.26+0.48° 16.66+0.47°
Cl6:1 1.68+0.01° 1.68+0.06° 1.31+0.05" 1.31£0.08° 1.2740.05¢ 1.24+0.10°
C17:0 0.15+0.01° 0.14+0.01° 0.15+0.02° 0.15+0.01° 0.17+0.01° 0.18+0.01°
C18:0 9.97+0.02%® 9.47+0.43" 10.40+0.52° 10.11£0.44% 10.5440.56° 11.63+0.36¢
C18:1n9¢ 36.66+0.06" 31.15+0.84° 29.29+0.96° 25.97+1.02¢ 22.36+0.83° 22.52+1.06°
C18:2n6¢ 8.26+0.01° 8.59+0.52° 8.08+0.33% 7.60+0.26° 5.48+0.44° 5.02+0.42°
C20:0 0.20£0.01° 0.19:0.02° 0.21+0.01° 0.19+0.01° 0.18+0.02° 0.19+0.01°
C20:1 1.34+0.01° 1.25+0.11° 1.08+0.15¢ 0.96+0.04¢ 0.92+0.04¢ 0.92+0.03¢
C18:3n3 1.50+0.01° 1.43+0.05" 0.83+0.04° 0.87+0.02° 0.70+0.01¢ 0.53+0.02¢
C20:2 0.61£0.01° 0.57+0.03° 0.51+0.03" 0.59+0.02° 0.460.03" 0.42+0.03¢
C20:3n6 0.24+0.02° 0.11+0.01° 0.08+0.01¢ 0.06+0.01% 0.05+0.01¢ 0.04+0.01¢
C20:4n6 0.10+0.01* 0.08+0.01° 0.07+0.01° 0.05+0.01° 0.02+0.01¢ 0.02+0.01¢
C24:0 0.02+0.01° 0.02+0.01° 0.01+0.01° 0.01+0.01° 0.01+0.01° 0.01+0.01°
C22:6n3 0.02+0.01° 0.02+0.01° 0.02+0.01° 0.01+0.01° 0.01+0.01° 0.01+0.01°
T AT AR FREFRR 22 57 1835 (P<0.05), -/ oI, 3% 3 6.
#+3 ESREHETERIAER P ARSI (n=3, ng/g)
Table 3 Effects of high-energy electron irradiation on fatty acid in bacon (n=3, pg/g)
i BEGR /K Gy
RE 72 24 B
0 1 2 3 4 5
v 45.46+0.61° 50.31+0.99° 55.02+1.38° 55.11+1.87° 58.44+1.23¢ 60.51+1.31¢
[3]:4 5.54+0.19" 5.46+0.88° 7.01+0.84° 6.96+0.77° 7.03+0.50° 7.12+0.14°
TR 0.48+0.01° 0.95+0.03" 1.010.04° 1.22+0.04° 1.31+0.02¢ 1.35+0.06¢
ETR 2.33+0.15° 3.01+0.21° 3.65+0.13¢ 4.01+0.26° 4.05+0.15¢ 4.12+0.11¢
SRR 0.93+0.02° 1.16+0.06" 3.04+0.05° 3.21+0.03¢ 3.16+0.10° 3.96+0.03¢
1B 1.07+0.02° 1.18+0.04° 1.23+0.02° 2.6240.03° 2.85+0.06¢ 2.9440.07°
C8:0 - - - 0.25+0.01° 0.33+0.02° 0.36+0.02°
C10:0 - - 0.08+0.01° 0.14+0.01° 0.14+0.01° 0.21+0.01¢
C12:0 0.06+£0.01%° 0.07+0.01* 0.07+0.01° 0.05+0.01" 0.07+0.01° 0.04+0.01¢
Cl14:0 1.17+0.01° 1.02+0.04° 1.10+0.03¢ 0.96+0.01¢ 0.88+0.02° 0.62+0.02"
Cl4:1 0.01+0.01° 0.01+0.01° 0.01£0.01° 0.01£0.01° 0.01£0.01° 0.01+0.01°
Cl15:0 0.02+0.01* 0.06+0.01° 0.04+0.01¢ 0.05+0.01°¢ 0.03+0.01* 0.02+0.01°
C16:0 19.93+0.02° 21.35+1.06™ 22.20+0.56* 26.62+1.05° 23.26+1.48¢ 22.47+0.98%
Cl6:1 1.68+0.01° 1.41%0.08" 1.45+0.04" 1.52+0.15" 1.35+0.05 1.3240.26°
C17:0 0.15+0.01° 0.19+0.02° 0.21+0.02% 0.18+0.01° 0.23+0.02¢ 0.25+0.01°
C18:0 9.97+0.02° 10.27+0.58° 10.86%0.96 11.1240.58° 12.86+0.76° 12.92+0.44°
C18:1n9¢ 36.66+0.06" 29.22+0.63° 28.48+0.82% 27.52+1.66% 26.45+0.44% 25.33+1.20°
C18:2n6¢ 8.26+0.01° 8.26:0.45° 8.33+0.24* 7.82+0.41° 6.41+0.25¢ 5.71+0.66°
C20:0 0.20+0.01% 0.17+0.01* 0.22+0.02° 0.20+0.02% 0.17+0.02° 0.18+0.02°
C20:1 1.34+0.01* 1.31+0.20° 1.28+0.08° 1.06:0.04° 1.01+0.11° 1.02+0.06°
C18:3n3 1.50+0.01° 1.32+0.03° 0.9140.04° 0.7240.02¢ 0.78+0.05¢ 0.66+0.04°
C20:2 0.61+0.01* 0.54+0.06™* 0.58+0.01% 0.52+0.07* 0.48+0.03° 0.46+0.05°
C20:3n6 0.24+0.02° 0.18+0.01° 0.15+0.01° 0.16+0.01% 0.11+0.01¢ 0.09+0.01¢
C20:4n6 0.10+0.01* 0.07+0.01° 0.04+0.01° 0.05+0.01° 0.01+0.01¢ 0.02+0.01¢
C24:0 0.02+0.01* 0.02:0.01° 0.01£0.01° 0.02+0.01° 0.01£0.01° 0.01+0.01°

C22:6n3 0.02+0.01* 0.01+0.01* 0.01+0.01° 0.02+0.01° 0.01+0.01° 0.01+0.01°
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Table 4 Effects of the 2 irradiation methods on the total amount of SFA, MUFA and PUFA in bacon (pg/g, n=3)
B SFA i M MUFA &+ M PUFA &H
UG b
0Co-y FF I 1 BE L T4 R 0Co-y R I 1= BB L T4 R OCo-y fEIE TR BE L T 4R R

0 87.33+2.30° 87.33+2.30" 39.69+0.82° 39.69+0.82° 10.73+0.44° 10.73+0.44*
1 89.20+1.52° 95.22+1.88" 34.09+0.30° 31.95+0.72° 10.80+0.66" 10.38+0.32°
2 97.19+0.98* 105.75+2.44° 31.69+1.06" 31.22+1.59* 9.59+0.49" 10.02+0.76"
3 100.47+1.71° 112.72+2.58" 28.25+1.33% 30.11+1.65° 9.18+1.02° 9.29+0.87°
4 110.64+2.01° 114.82+3.20° 24.56+1.77° 28.82+1.01° 6.72+0.12° 7.80+0.22°
5 116.00+3.64 117.08+4.05 24.69+0.50° 27.68+0.38° 6.04+0.35" 6.95+0.20°

T ] — AN R 7 B RoR AT B 3EE 22 5(P<0.05).

223 TR FRBAET AT MUFA 48 X R 456 #6
T GC XA Jr =k HR b B9 fis AR & MUFA
ARG B2 B B B AT TR, S50 ANER 4 BiR. /2.1
SERTH, B ARR S A S 4 MUFA M2 B04Y, 4
Ak Cl4:1, Cl16:1, C18:1n9¢c. C20:1, 3 4 £5H L bl
FAEBFR A, BEM P MUFA 8000 8o B R TR
B EE IR K R 0 B FE S MUFA 403 50 39.69 pglg,
5 kGy RYPIFRIAS [F] 46 B AL BR A MUFA 568050 B & B o
BER) T 24.69, 27.68 pgle, FAAEBA T, 244 5]
TN 1 kGy i, “Co-y 5@ BEMIFE L MUFA 0 & iR
34.09 pg/g, 3T RE TR B RE 5 (P<0.05); X4%R
HERIE R 2 kGy B, BORRER NE AL B A FE 5 Fh MUFA G
Or &R IR 225 (P>0.05); YRR 3~5 kGy I,
0Co-y B RE L MUFA M1 5120510 28.25,
24.56., 24.69 pg/g, = HEH THEIRAE T MUFA MG &
¥Rk 3011, 28.82, 27.68 pg/g, HiE MUFA MIXEMA &
B H LTS5 (P<0.05). 45 F MM RhEE Ry AL FEX A
i MUFA MRRUSE IR EZE SR, fRIEFIE/NF 2 kGy
i, “Co-y 4B MUFA HH80 S B IR
2556 B KT 3 kGy B, Co-y 5 HR He 7 A HE -4 HR )
iR o MUFA 56 B4 52 0 BE
224 AR %ML R+ PUFA 48 X A 449 %ok
WL GC Ik AN [ 7 A HE A B0 S A A L o
PUFA MRS 19 SR HEFT TR, S55RE 4 Bim.
2.1 S5, T ARE S LRI 6 Bl PUFA AHICI4Y o
A5G 2 DR FIEEAR DT BR 1 5) . 2 A4~ 3 AN ARG Ui B2
AT LAY 4 AR FSERR N RR B4 A 1 A4S 6 AN AN RE Ui
FR AL Ao 3 4 25 mTA1, T Fives JE A 3335 25 S U0 PO
il PUFA MG A & i T R, Bl 4 IEGRI S B, A
s PUFA FHICHAM & i B RS ke R =t
N 1~3 kGy i, “Co-y i HE B 5 Hf PUFA HHC A 75 E 43
B4 10.80.,9.59 1 9.18 pg/g, i HEH T4 B PUFA X,
e A 10.38, 10.02 Fi1 9.29 pg/g, WEFEE Ay XAk

FRRIAE S PUFA AHOCHU & 0B 35 25 5 (P>0.05) . 4
IR 4~5 kGy i, ©°Co-y 58 HE BORE b o PUFA HISE 4>
TR 672, 6.04 pg/g, FREHE FHEIREEN PUFA A1
KW 7.80, 6.95 pglg, “Co-y R BRHIAE
PUFA #H KB 20 & & B 3 I8 T = 88l 758 IR A9 FF
(P<0.05). 2 5L 3 A BEGR) B s /NisF, R 4 B Ok i A
FEGH PUFA A G A RE M 22 S50/ 0n; T 2440 BRI R
I, 0 Co-y 4 IR X AL 5 7 PUFA FH5E B2 & RS K T & g
L PR B AR

3 &

I GC A AT B S MBS A RE S A T E AIBE
R Ay, FE A AR H 26 RIS IR AR SC RSy, i 16
Fh SFA B>, 4 B MUFA 4. 6 Flt PUFA B4y, AK
i TFA FHOCHLSY . IERIAERLBR T % R . C16:0, C18:1n9¢
L RBMBRWIRAN LSy, R IR SH a-TWIhER . {64 1
IR . DHA 5 N AT E G TR AL « “Co-y fi BEAI S BB
F, 5 R 7 =X 2 5 M i 1A e B 7 TR S PR 28 R
i BEAL TR A RE A SFA RS B 1T, UFA B B
BT, REREERE™4 T C8:0 A1 C10:0 PiFH
BIRG TR B o SR TS 7] A% B O 2k i 1A A s W P 5 Tl
FAEZES, YEMEFIEIRT 3 kGy W, =568 75 R0
P R R 0 R 43 B R R K T 0Co-p R HR, Y4 AR K
F 3 kGy B, ©Co-y i HEAXTHE &b AR 7 R LS 52 Wi 57K, 3k v
AEN IR RE T 2E B BE 1A G, R AR THR IR 2R3 9 A G,
17 5 79 () ©°Co-y i HA 2B BE ) T oM, . 4 HELA B i P
N R AH I B A AR Ak, 275 2 X S TR 19 i J R XU 7 A
SO, A REE— 2 SRS
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