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Abstract: In order to regulate the technical conditions of irradiation
sterilization for semi-finished Micropterus salmoides (SFMS), we
investigated the impacts of irradiation on the microbe quantity, pH
value, water holding capacity, color value and volatile components of
it in this study., by using different doses ranging from 0. 00 to
8.74 kGy of °Co gamma ray irradiation. The results showed that.,
with the irradiation of 3.25 kGy. the total bacteria decreased to
10 CFU/g. Moreover, the total bacteria decreased to 250 CFU/g and
10 CFU/g, at the Dy, value of 1.54 kGy and 3.64 kGy, respectively.
At the range of 1.55~4.78 kGy, pH value could be controlled in a
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reasonable standard. Increasing irradiation dosage (1.55~7.57 kGy)
did not change the production of water holding capacity, color, or
Warner-Bratzler shear force. A dose of 3.25 kGy was beneficial to
semi-finished products of SEFMS to reduce the volatile components of
benzene and alkanes. In conclusion, the %°Co-y irradiation dose in
3.25~4.78 kGy could release the sterilization purpose. Therefore,
our studies provided theoretical guidance for the irradiation steriliza-
tion of SFMS.
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Table 1 Total number of bacteria with different dose
of ®Co-7y irradiation

I/ KGy I T B/ TR BB i/
(CFU - g ) lg(CFU - g™ 1)

0.00 2 300 3.36

1.55 275 2.44

2.62 60 1.78

3.25 <10 <1.00

4.78 <10 <1.00

5.21 <10 <1.00

6.49 <10 <1.00

7.57 <10 <1.00

8.74 <10 <1.00

A Z AT RP AR H T BOR A v KR RS,
WERBHIE TR WEANRE S REMCRRE L. 5400
FEAERAL, KHE 1.3.2 PRl R TS B i — T — IR J7
.y =—0.696x +3.436 (R*=0.976), g F B4 D, =
1.54 kGy, #2240 v S50 R K (N <10 CFU/g),
N,=2 300 CFU/g i, #8350 (D2 M Mg KFEH & D=
3.64 kGy, IR KTF 3.64 kGy BF 7] 3 5 75 250K K K
KT 3% 5 SRR 45 SR (3.25 kGy) AHAF & . A G4 BB A B
FUR A WIN R 3.00~4.00 kGy Ky i T n] A 8RR A
I 22 SO P A TR OR T R S AR B R A R — B
2.2 BBREXN pH. FKAMHAYI B IE
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e, DRIy AL ) ¥ 5 R R R AR IR A 452 4 pH
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PR RS T PR T TR L 0 o PR O R D B L S K
[ O S W T ol o 1 7 O N o o) 3 O £ O 3
4.78 kGy M 4 A HE 5 pH (A 5 % B2 0 B 3% 22 & (P>
0.05), #LL 1.55~4.78 kGy | & fi B 4b ¥ 8 R nf DL 4l
pH H Y Tt AR T a0 .
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{3 7 B 2 i B 0 D R K T 0 L 08 45 BT B0 (i T
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H 2% 3 AT 01, [ 4 R 2 R L L AT A R
S TR R T R s 20 R R B e R
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7.57 kGy W}, 8 3o PR IR 458 5 T K K 22 50 Ak 1 1 2% 3 6] 8
T 110 T 422 32 30 B O 5 T 24 6 BRRD B as B 8,74 kGy B L RE A
it F15 A O ETE R R R 0.00~7.57 kGy B %5 id
Jab 3 XA S RE S A
24 BRIEXGEIELERSHNEN

FH AT 3 B B 45 R AT 2 R BRR R =>3.25 kGy B TR T
JEGR BB A KRG Kk B R A K B R ok kA
Xf R 0.00,3.25 kGy K s & 6.49 kGy 478 &
RS R

of bl P 1 v 2 5k AS T o SR A Ak B R O o 0 O DA
B e 4 Jr S e 0 EUR Y T e BRAL R AR AR R
FTICIE S Pl S J& AR X 5 AR TR IR AL, X R 7 AR Y
WRYEY RAVE X Z W 1, 3- 3 N B =i Sk
J\ PR B DY i A0 B L o BE R0 Y RS BT 5 3.25 KGy b HL

*®3 BERMeEEMNZW

x2 FEX pH.BKkAMETARE Table 3 The chromatic value with different dose of *°Co-
Table 2 Total number of pH and water capacity with differ- y irradiation
ent dose of °Co-y irradiation 3 W
LR 21 R B
AR IRF 4/ kGy pH K I/ % S 71/ ke #/kGy
0.00 7.19£0.114 93.90+2.52¢  0.18040.027% 0.00  63.85+2.24* —1.63+0.14* 1.7140.28* 63.77+1.29*
1.55 7.1370.08< 93.12+£2.56* 0.162240.009% 1.55  64.024+1.59* —1.26+0.64* 2.624+0.45* 63.90+0.91°
2.62 7.07£0.12%d  92,1342.02¢ 0.1774+0.036% 2.62  64.88+4.17* —0.6140.23* 2.30£0.22* 64.8042.40*
3.25 7.050.10%  91,9341.97*  0.186+0.049 3.25  65.16F1.54* —1.0540.24> 1.784+0.13> 65.1040.89*
4.78 6.9740.08¢  91.80+£1.03*  0.22140.048 4,78  66.2742.68> —1.7640.22¢ 1.39£0.27¢ 66.2041.54*>
5.21 6.96+0.08b¢ 91.2341.35*  0.25540.053" 5.21  66.31%£2.55* —0.57+0.47¢ 1.35+0.09¢ 66.28+1.47=
6.49 6.94+0.122 90.764+1.11  0.193£0.014% 6.49  67.360.11*> —0.28+0.44c 1.00+0.14% 67.3440.06
7.57 6.91+0.092 90.5741.04*  0.213£0.036% 7.57  67.33F£1.82% 0.11+£0.21¢ 0.84+0.09¢ 67.3241.05%
8.74 6.77+0.08% 90.464+1.63* 0.24740.065" 8.74  75.08%£1.86¢ —0.84+0.20¢ 0.64+0.28° 75.0641.07¢

T i) — S BE AR A R TR R R 22 5 3 (P<C0.05) .

T A FUBE B AR AN R TR R R 25 5 i 3 (P<<0.05) .
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Figure 1 Chromatography of total ion chromatogram of vol-
atile components of perch with different dose of

80y jrradiation
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Table 4 Changes in volatile component with different dose
of % Co-y irradiation
Byt £ FR fhigit 0.00 kGy 3.25 kGy 6.49 kGy
[A] /min

EiS 7.35 0.40
2 10.24 0.31 1.50
IR R 13.64 0.08 0.36 0.42
% I — 1 2 13.69 0.29 0.09
1,3-H R 13.71 0.04 0.30 1.43
I 2 3R 26.06 3.86 5.54

NHIER=REAR 11.98 27.80 16.80 14.41
JUH LR U E e 17.88  27.62 31.10 21.52

T 19.24 2.79

ZWPEEA T 19.25 2.07
i 19.68 1.23

+ =k 27.18 0.26

e S

+ ke 29.69 0.32
B H 31.99 0.15
T+ H ki 32.30 3.18 3.61 8.36
RPAY 34.81 0.28
Lk 37.34 0.72 0.63
DY R 37.33 1.25 2.33

R 11 FOR ALY T 56.49 kGy AL FRATAT I HH 16 Fh
ARAER YR o 53 AT L3 A~ Ak 3R AL (] B B 0 T s
T 0T Y4 BB AT Ry 5.00~10.00 min B, 3.25 kGy &b
FRL ™ AR 1 B 200 Al /N BE B 20 T 6.49 kGy s 7E R BRI 7]
N 19.00~22.00 min if.3.25 kGy 7= 4 1 2 26  be 25 1A g /b
F 6.49 kGy; 4% B B[] 25 27.00 min f,6.49 kGy BT
3.25 kGy WA 7= M 1 =% s B2 & i R 32.00 min A,
3.25 kGy# B 5 -+ F B AR & J L 6.49 kGy /D,

LTI S0 Bl v S £k 0 4 RE R = B8, 48 R 1 A
FERG N . IR Ry SR e AR B K R A A A
USRS P B E R A A PR AR U Bk L B0 IR R D B
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BT A
3 g5k

 Coy i HRRE A 2 MK 0 6 1 0 1 BT 9 B K08 K B
F i 3.25 kGy (5 B8 K T 7 2 40 24D BF BP gE 48 Wl 2 N <<
10 CFU/g K B 7K P 25 & 4 TU4E b5 10 2% &, 3. 25 ~
4.78 kGy & 54 T A Ll pH A 1 LA SRk 6
BT Y) ) S5 AL/ R 2 e P R M A 1 A
I v 61 70 2 B B 3 B R A A R s S e R R B R R B £ R R
T B BT . R R OGT S BE e  E SE  Z R
GEET XM . PR, AS W 5R0RE S i R OK T R AE i 45K
7 T it PR DN P R AL 5 A e R ) B R B S 5 KR
Bk s A1 i RE £ )RR AT RE 5 R A A Ak LA A DG B
AU BRI A Mol 2 H S — 2 B ST 1), DL R
TR T 8 W0 A X M 00 o S50 A R i

S % STk
(1] )%, LM%, R8i4e, % R0 B UL E RS 00 &8
FRAEMN LI, el . 2008, 30(3) . 239-245.
C2] M 3EE. F K™ &om Ll 58 4 ) X m R #  Hr (D], # & -
R PR R A%, 2013, 24-27.
(3] ABH:, 3808, Bk e, S5, UKo £0 7 o f0 e 3 TG 358 495 ) 2L G )
BARBFFELT]. A f 5P, 2010, 26(2) . 47-49.
(4] ZER, Wi, D2, . 46 NS P & il 552 R R 3 il F 9
#ERELI/OL]. & R4, (2016-03-11). http://www. cnki. net/
kems/detail /11.2206.TS.20160311.1659.012. html.
05] 9, LBedn, T o, . i ME50 300t 4 ig o R 2R 1 481k &%
EER W LT] BAC & & R, 2015, 31(8): 122-
128, 191.
(6] 405, A& A, %E IR AL BT PSE PY 404k iR 1 R I B vk
L] i S5PM. 2012, 28(6) . 84-88.
L7 BKMESR , 250, A5, 45, 50 Coy S 2R %8 M) 5 % 4 1fi 3 B 7R
HZEm )], Wbk B2, 2015, 54(21): 5 378-5 382.
(8] Wik, &, £33, % AlEER IR MR &>
ST, 2008(12): 51-53.
(9] MR ZE, WKMESE, XUAHUE, &5, v 20605 5% P o A S5 Ik S AR U 40
W), R E R R, 2008, 41(3): 918-924.
[10] B DT, GB 4789.2—2010 £ /5 1 ¥4 M ¥ iyl 2 5 2 [S].
JeaT s B &Rk s Ak, 2010.

C110 2850, el BRik. d5 ) 4k A 38 10 8 TR v 0 5058 1R R 1
PR P [T RO 5 R L2 %)k, 2015, 33(2):
20 501-20 508.

L12] B 3Chy, M, R, 5. 7 o IO 56 [ 20 40 7K T fef
ACRMBEIE )], A4, 2010, 24(5): 991-995.

(130 4F55, BEIR, e B W1, S5, T M 55 0 X S8 00 A 206 & 5 19 52 ol
[J]. &5 5L, 2016, 32(8); 127-131.

(147 k%, T T1L. FEEAC R % A pH (I 2 25 R m )], &
PEERINL: ). 2012€10) : 141-143.

(F#% 182 ®)



F2EFE L

KB 5 45 < 5038 F7 A2 5 I VORI BIF ) K% XU ) 55 2 A

generation-atomic fluorescence spectrometry[ J]. Food and Fer-
mentation Industries, 2010, 36(7): 163-165.

[3] KANO M, TAKAYANAGI T, HARADA K, et al. Antioxida-
tive activity of anthocyanins from purple sweet potato, Ipomoera
batatas cultivar Ayamurasaki [ ] ]. Bioscience, Biotechnology.
and Biochemistry, 2005, 69(5): 979-988.

[4] YONG Pil Hwang, JAE Ho Choi, EUN Hee Han, et al. Purple
sweet potato anthocyanins attenuate hepatic lipid accumulation
through activating adenosine monophosphate-activated protein
kinase in human HepG2 cells and obese mice[ J]. Nutrition Re-
search, 2011, 31(12): 896-906.

(5] B8, Mubmd. BRot. 5. BEMERMES - RIF RO K™
ST 2T, 2011(8) : 41-43.

(6] BEwW, JHLm. 5EmRY LR T ERAAURLI]. i 5P,
2010, 26(2): 151-154.

[7] k8. EER, H2E, & LEAR0prRll]. B e et
. 2010, 26(8): 857-859.

[8] E#dl, WVLAK, O, . HIFEF DRI RS & X
PUAAAE R BEFELT]. B BB, 2013, 29(5): 965-968.
[9] NIU Bao-shan. Talking about the Cultivation Technologies, De-
velopment and utilization of bitter buckwheat[J]. Sci-Tech In-

formation Development & Economy, 2011, 12: 58-63.

[10] KRKOSKOVA B, MRAZOVA Z. Prophylactic components of
buckwheat[ J]. Food Research International, 2005, 38 (5):
561-568.

C1L] . BTy T 3. 4. B IRm AR 88 m A= T2l .
B EE, 2007, 28(10) : 255-258.

C12] W1, gikb, B, W IR R m e i o LI ], £ s Tk, 2006
(6): 21-22.

CI3] ARFEA . M. THF. WIREFAMEB IR & Tk
BHE . 2007, 28(4): 159-163.

[14] Ffde, BOULAR, 0, 5. #5358 R B M OT I RLT]. BUAS
REFE e ARFEERR, 2013, 32(1) . 9-11.

[15] othk, RuGh. MivE, & REEROTFRERLT]. AR
B . 2012(2) : 344-355.

(16 #A2x%. Th Atk B8 BR UORH B 98 5 JF R L], 1Ok Tl 2008
(8): 1-3.

CL7] AR . VRS TR 2 e 3 R B R ort o BiE il [0 1. B
AR, 2010, 26(5): 523-526.

(18] I mANE , S H, XI55 5. 55, LBEYORHYBF R0, AR A
. 2011, 27(8): 1 001-1 004.

C1O] fryafie . Jalifode . DIEREL . 55, W Me R EE SR ES UORI B BFRILT ], o
= 24, 2009, 9(5): 100-105.

[20] 2, REE, WEM, % CHERRELETZMMA] &
LM, 2014, 30(3): 218-221.

[21] SKAE . 0 ot . BT T S5 10 C F e e 8 o e o AOR) P
BRRIL)]. w2 di . 2011, 11(4) . 78-82.

[22] fHA, W H S, PRk, 5. B85 B il Wl R Rk I 1AORE B9 2 20 50
(1. BAC SR . 2010, 26(3) . 285-287.

[23] FUKUI K, SUGITA K, TERAHARA N, et al. The prepara-
tion of fermented vinegar from purple sweet potato using a new
high concentration brewing method[J]. Journal of the Japanese
Society for Food Science and Technology, 2015, 62(2) . 69-78.

[24] MA Ting-jun, A Yi, NA Xi, et al. Optimization research on
buckwheat vinegar fermentation process[ J]. Applied Mechanics
and Materials, 2014, 651-653: 265-268.

[25] SHHEZE, By, BTE B, o 57 B 6Bl PR A /0N BRI 114 52 o
(1. w24, 2010, 25(5) . 42-44. 48.

[26] XUBE, h¥sC. E4. 5. SEEEX/N B2 G i
B fE L], Pl 244k . 2015, 24(1): 28-33.

(271 W, B A, PN R, S g% ORI A 7= L2 il
W R B A MO sE 1], AR SR, 2009, 25C10): 1 204-
1 206.

(287 feik. U 1| BkMES % 1 ik A8 op KUBR 49 5 1 25 AL BFFE (D], TP 78
FR%, 2011,

[29] KIM S ], ZADUL I S M, SUZUKI T, et al, Comparlsonof phenolic
compositions between common and tartary buckwheat ( Fagopyrum)
sprouts| J]. Food Chemistry, 2008, 110(3): 199-205.

(301 JA/NBE, B/ A —N . 5. 9 5% 2 S Ak & W B9 10 i A
MOFFELI]. B ol 2010€2) : 12-14.

(k3% 110 )

[15] T REE. WR. 4R4LAR ., 5. % PSE P 5 58 3 A JULJ &F 4t 25 1
PR AR PER LB EL)]. E AR, 2004, 4(2):
62-65.

L16] EFF. a2, VEHOIB, S5, fORE UM A9 08 40 BT 5 8% B 1P & 1A
HIAECHELT ], S ML, 2016, 32(4) . 24-27, 210.

[17] SHmetts . 2207, BV, 5. CaCly KA BB KA INEE [ il X
iy £y P () SRR AR LT . RS, 2015(10) : 24-27.

L187 XUFRLL. B AH Sl A B A B HAE [ g B s b i 2 LD . A=
AR E, 2009, 5(9); 3-8.

[19] W pe2, VEHEHE, BUfiE . S5 BRI AE HURD [R] e 25 18 26 B4 A7 A
9 0 R B4 L], £ Tl B, 2008(1) : 84-87.

[20] B4l 4B0R . mi2E0, 4. i F ORIy S 2R %R RO 200 28 1A 2K
SRR R L) ], & s R, 2013, 34(13) . 61-65.
[21]JO C, LEE K H. Comparison of the efficacy of gamma and UV

irradiation in Sanitization of fresh carrot juice[ J]. Radiation
Physics and Chemistry, 2012, 81(8): 1 079-1 081.
[227 LUCHSINGER S E, KROPF D H, ZEPEDAC M G, et al. Sensory

182

analysis and consumer acceptance of irradiated boneless pork chops
[J]. Journal of Food Science. 1996, 61(6): 1 261-1 266.

[23] Efhdh, W, 8K, 5. e RBEUE v 5250 V2 S5 A
SR SR L)), WE VLR A 2 R Rl 5 A A B 2 R 2016,
42(2) . 220-227.

[24] W wpesth, F0EH, EmJy, 5. B 00 B0 B R 6 N
A BRI LT ). o R SR 244, 2015, 15(2) . 126-130.

[25] 2= T4 T, $AAb 2IXHHE A4 PY G0 5T 09 52 0 B G AH SC e o A LT . & i
LHL . 2016, 32(4) . 207-210.

[26] MGt 7, AMEAE. f6 IRAL FL X PSE A 401k B A 0 B U B

LT, i S, 2012, 28(6) . 84-88.

[27] A%, PEARTL. BR26AE . 5. SEAE 7 s XG 1R 44 % 1 7 S % BTt
FRAEY AT s S PR, 2015, 31(1) . 33-36..

[28] AL-BACHIR M, MEHIO A. Irradiated luncheon meat: micro-
biological, chemical and sensory characteristics during storage
[J7]. Food Chemistry, 2001, 75(2) . 169-175.

[29] BAAEAR . BPRAE . E3F, 5. A0 BT 5 8B 1T 0 i A E PR
FE[1]. s S P, 2011, 27(4) . 25-28.



