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BE [BW]HAMRTHRBRREILNE, (%] RBRRANEYCo—y HE52RBMATT FFE R R R ExMte T B &R A
MAEBEAREORFZERNATNY 0, [LR]LBEHTH 3.98 kCy i, MAcT P E4% % 4.30x10° CFU/g, B #1F
10 CFU/g, KW A BF kAl i 45 o4 tde F A ARk 31 SR8 M40 F P8 D,y A 1.61 kGy, %45MA KT 8.11 kGy B, #4942 F 84
W EF Ak EA A O BOARTHES RS SR (RRR) A AR 2 T, BRIHMATTFHEG R SN KHra S LW LYk, 5t
V, A0, EMfeTIEREE A TR EH S RIHET 4 kGy, 27 5383z 4o F RO H & A 4.02~5.96 kGy, R
ABA 148 MAMLETHFAER, A MILTREXANILANEHN 4~8kCy, (L] ZARAMR T OB RALARET L
LR,

A MACT B R BILE R B D, AR T AR

hESHES TS25542  XERERIRFE A XEHES  0517-6611(2018)18-0134-04

Study on Radiosterilization Processing of Dried Lycium barbarum L.
QIU Jian-hui, CHEN Yu-xia,GU Feng et al

of Agricultural Sciences, Wuhan,Hubei 430064 )
Abstract
ray to radiated the L. barbarum, studied the effects of different doses on the sensory quality, the survival rate of the microorganism and the con-

(Institute for Farm Products Processing and Nuclear-agricultural Technology , Hubei Academy
[ Objective ] To study the technology dose of radiation sterilization of dried Lycium barbarum.[ Method ] Using different doses of ® Co—y

tents of main components such as wolfberry protein, etc.[ Result] When the irradiation dose was 3.98 kGy, the total number of bacteria falled to
4.30x10* CFU/g, mould content was less than 10 CFU/g and coli group were not detected in dried L. barbarum , it had been in line with the en-
terprise dried L. barbarum hygiene standardsjthe bacterial D, value of the dried L. barbarum was calculated as 1.61 kGy. When the irradiation
dose was lower than 8.11 kGy, the proportion, color, smell, taste, taste and acceptability of dried L. barbarum had no obvious change compared
with the control (unirradiated). Irradiation had no obvious effect on the content of the protein, fat and water of L. barbarum, but had an effect on
the content of V,.When the dried L. barbarum mass were irradiated at the lowest dose point dose in product box shold not be less than 4 kGy.
Dose tracking, the absorbed dose was 4.02~5.96 kGy, the uneven degree was 1.48.The content of the microorganism had been in line with the
enterprise of hygiene standards.So the process dose of radiosterilization of wolfberry dry was 4—8 kGy.[ Conclusion ] The study provided technologi-

cal parameters for the application of radiation sterilization of dried L.barbarum.

Key words Dried Lycium barbarum ;Radiation sterilization ; Sensory quality ; Microorganism; D, ; Physicochemical property ; Technology dose
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FOER T DA = . BRTE IR 57 A E R MK
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i S 40 U7t BRI T E 8 o [ PR
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WA SRR FEBFFE Y B 2014 4E 6 1, FREEFT R K
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L1 =0 MRS 4UR e AMI e R S 50 emx
31 emx27 em, BAPFHE 21.3 ke,

112 FEAUER, UV-Vis8500 L4 AT WL Aot BE i ( 1 it
REN2ALEA BRI T ) ; Sartorius HL TR ( FR 2 HlH Rl 24
IXERA PR F ) 5SX-93 FATTRE AR Y (HI L3 L 5L 56 1% &
AR ;SKD-1000 4= A 8l 5 AL (-l R HT A
FRZSHE] ) 5 SE-A2 i i 0 2 43 (b 52 S0 BR A S Bl 4% 7 FR A
) s BCM-1000 A9k TAE G (IR Mk & A BRA ) o
1.2 FHik

121 BERRrEE, BOMIRC T 1 F, FREL 3.84 kg, S il 64 /)
£, 540 60 g, HER I (PE) MRS Has %6, A S HR IR L
Ji , BEALFRER 1 AL TR A A B 1 A A T IO B,
A 6 AT EE R 0T, RS B Fh X TR
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1.2.2 fRERALIE, R AL IR AL A Al B2 BEA ™ b
TS RARFEARTTE I AT, B IR Co—y SRR, HUGHE
TG 1.31x10" Bq, WE 0(CK).2.3.4.5.6.7.8 kGy 3£ 8
AR PR ORI R 103 om, 553 8.3 Hz, sh 54 E
FUHRAR, BEA A B R T AT A R DS N
W, SRS R FE =R N PR, SR TN P f A
REFR O E B RS 0T

1.2.3 BOULINIT , BOAS W) 59) kA A B () A G R it i
AT | £3:A0 FRER 80 7, S LB M AL T A B (2, TR
B, H 300 mL JF/K W, iy 7 44 097 5L AT H
LSRS0S PSS R T 252 1 eSS 42 B i 7 44
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1.2.4 WUEYRGEFRRTHE, WV S EONE 2 ] GB4789.2—
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FRERRAT , K TR A 85 % 502 I GB4789.3—2010" 4t
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1.2.5  EBRSHT, A SRR GB/T5009.5—2010"
FrEEIAE s BRI & i % GB/T5009.6—20031"% J7 Wl 5 5 A4
FH GB/T18672—2014" " it 5% B 75 B0 52 5 7K 433 GB5009.
3—2010"" JyykisE sV, # B AR HE GB/T5009.82—2003""
JrEgE

1.2.6  WGRIESIE: 2% JJG 101890 il /F B A% IR 4R 571
T ZPEHRRREF S BE E 50 i AR UE R 45 (NDAS) L
XF DN R 25 LE £3% LAY T, B TR it R S5k R 7 6 R

B, SRS AT WL G EETE T 20 °C,350 nm il 440 nm P
T I I AR R AR AR T R T
HH,

127 FdRabs, SeXd IS S B BEE SEOBOR L, T LA IR 5
TR AR A P 20 B R R Ry R A A TR
VALE, THEAHC R BRI HERE (D, ), Excel 7R,

2 #ER5HH

21 AEFIEERIATETFER SRR XA R
7RI A L) AR A i AT JEODEI B, 32 B DA AT )
TR e SRR T O R R R R ]
ST AT AN . A B4 HL 80 A7, A 375 PH 3%
EEARAR K o, B R BRI T A R TR
¥ R A BRI, I SR L 1, 4R R
1.96~6.93 kGy Bif , MIAC T A LS 2168, FF 7K vl J5 A ¥ Vi
SRR v e ML R AR AR, AR AR [T e, 5% HE A
], YR 8.11 KGy Bf Mg TR GRS IR , ar
B AMRIERIIR , (FBAT HoAh S0k, 56 IEAR L 25 S AN i
AT 452 . 1.96~8.11 kGy % BEG M AT+ b B A 5 m, IF
K L MR AR PR UT R . P, T 8.11 kGy AR
(4 F) e Ko AT A 7 R AS 2 e A AT A SR i S = A
WREW, AN, B PE SR AS A %e Y AR IR R = R
1.96 kGyf , Fube 48 B (0 TF 4 & A A8 Ak, B 25 770 A 384, 250
CSEITMIR . Y5EMEFIE - 3.98 kGy I, fu A8 (0l R 18
0, YEE IR 6.02 kGy I, f B A8 (0 B 48 (0| 21456 IR
FIHH 8.11 kGy A, f A8 B (0 N (1,
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Table 1 Effects of irradiation on sensory quality of dried L. barbarum

FF/K il Boiling water bubble

T Frke T

AT Dried i . P 5 1k Y
Irradlauon‘ L. barbarum Hﬁﬁ % LS Taste and Az ﬁ
doses // kGy color Proportion Color Smell Lexture Acceptability
0 iHEARUR RPITIR RE A AR M7 el Az
1.96 LHEARER TRPRITIRE wi e T TIAL M7l Al
3.07 AR ) RPUR R FIAR [l H Al Az
3.98 A Rul TR RE A AR EZN ) Az
4.87 iEARUR TR R AR M7 il Az
6.02 EET {6, TR wi e AR M7l Az
6.93 AR ) RPIUR R FIAR [l A H Al Az
8.11 2140, AR RE A AR FITORAR R Az
22 ARFIEERMBCTRHNEVERFRINEE A 23 FEFEERSEBEREYHXR  LIFE 2 PiHEER

iR RS TR 045 A B T R B R R R A T
R, fy & 2 B, M AL TR 4R B TR BB 1,97 x
10° CFU/g, B4R 1.20x10° CFU/g, K HE BESCH 3.20%
10° CFU/ g, DB A My A T DA bR v (B 7% BBV T 7.50%
10° CFU/g, HHEBUNT 10 CFU/g, KIGHEBEAISK ) A
AR, AR B 3.98 KGy B, AR 2 B A AR
% 4.30x10* CFU/g, B HEUNT 10 CFU/g, RKIGEBEARK
FFE A AL T AR, YR IR 6.93 kGy B, FL
B EEUNT 10 CFU/ g, im(R T Agfe T DA FRIE,

it D A SR AT ST BUE (1) R RAE e E A T4
BIE 4 a=5.48,b=—0.74, N 9 B H Fr FE Ky 1gN = 5.48 -
0.74D , Fr &l 1 771, Bifi 25 4 R o 1 8 0, 7716 40 R 450
Wb B EHZAR S AR ECN-0.995, 4 F %, F=23.2>
Foo(16.26) , %R 50 {1 0B & B8 A0 B 7% B 80 1,97 x
10° CFU/g, H1 1gN=5.48-0.74D i+ 3R 40 D,,( R 90%
PR AR T Pl T S R R PR ) O 1.61 Gy, 24 N<10 CFU/g, N,
=1.97x 10° CFU/g B, 115545 8] D = 7.00 kGy, B ffi H
1.61 kGy Ry 4@ B i Al LA A K 90 4f 40 3 A B0h 1,97 %
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Table 2 The survival of microbes treated at different doses

AL A A O A B SRR
Irradiation T(O);.d Li‘:si’:r Iﬁfgizﬁin:ll;gi?c Number of mould Number of
doses // kGy CFU/g of bacteria CFU/g coli group// CFU/g
0 197 000 5.29 120 320
1.96 10 400 4.02 30 ENivh
3.07 2 290 3.36 <10 A
3.98 430 2.64 <10 A
4.87 87 1.94 <10 A
6.02 11 1.06 <10 HA
6.93 <10 <1 <10 A
8.11 <10 <1 <10 A

g ¥

R B
#2445 & Irradiation doses Il kGy
E1 AENFE-7EE S
Fig.1 Dose-survival curve of bacteria

24 AREFIEEBEMAETEERSSENEM MLt
SRR A REAHR S X A A AR 1 T BRSO KA
V, SER AT INAHT . R 3 0T LU AN [R) 4 BRGR)
XPHAC T & 5 AR 7 Ko & i JC I s, (H R I
AP SR B 5 0] BECRE EEAT B B 25 5 R A ) O
HHE TR 7R 1.96~8.11 kGy % I8 54 Fil P, It 25 4 et
A HG I, AR A B R T L SR R
8.11 kGylif , B BN 45.71% , Foxd BESE N 8.39% , HR R
XTI TV, SRR R, YR IR R 8.11 kGy A,
V, EER KN 9.96 mg/kg, KX HRAIK 0.66 me/kg, 7 1.96~
8.11 kGy%s AR 12t U [ P, Bl 25 s HER) i 9 3 In , g A o
V., BT,

25 MRTHEFBHREFIENE BRI THET
TR EE IR IR 2 IR | B 24 48 R R A 3.98 kGy B, 4B B E0h
4.3x10° CFU/g, B BUNT 10 CFU/g, KGR RERK ), 2
G AAL T TAbRUE, PRt A AT T et A HE A 2020
FEAACL T AR TP AR 2 S R i35 3.98 kGy, LA E 5
IS AT T RIASE (V) P R AT T 2t A R P R A3 i A 7 5
Wy, AR BEE 1 A e B TR 2ot 2 51, 141
54 i R 1505 F) MR FE B R AR
BZ I ERE YT, 2L 7 MDD, 7E R DD T A P g S
HAAS AR B 3 R R IR R T, )2 9 32,3k 63 3,
F 57 i — [V IR 243 20 5 e ] B I 390 iR A

AR, R 4 TR, drgs 79 AR N 5.96 kGy |, B
R 4.02 kGy , ARSIy 1.48, 48 US BUREHE T il A=
PR, % RN B B AR 110 CFU/ g, B EUINT 10 CFU/g,
RIGHEFEARKE

x3 BERIMIETFEERSSENFIT
Table 3 Effects of irradiation on the content of main components of

dried L. barbarum

EA

FR AR

Irradiation Protein il e Ve
doses,/kGy % Fat// % Water// % mg/kg

0 13.43+1.02 1.52+0.07 14.22+0.67  10.62+0.06
1.96 13.21+0.96 1.51+0.08 14.43+0.52  10.60+0.08
3.07 13.02+0.87 1.47+0.10 14.66+0.72  10.56+0.03
3.98 13.67+0.31 1.43+0.06 14.12+1.12  10.33+0.47
4.87 12.93+1.12 1.50+0.04 14.57£1.03  10.13+0.67
6.02 13.11+0.84 1.46+0.07 14.18+1.15  10.30+0.77
6.93 13.17+0.63 1.47+0.13 14.11+0.43  10.20+0.33
8.11 12.97+1.06 1.50+0.08 14.01+0.58  9.96+0.86

3 g5t

TEZTFERIE 2 0F T, 48 BEXHHOAC T B0 R C A KL 5%
i) IS 6.93 kGy 716 (0 HE AR 1T 2K it i V1 6075 |
G RR 1 JRR DA R RT 4232 M 5 % BRR L T A4k, R
HRF iy 8.11 kGy B AAC B R S AR IR, T K il i35 W
(A SORN CUBARIR (R TCHA S A T 8252 . Rk, Mo A T
i HECOK B ) B i 52 557050 8 kGy

i FEOGE M AC T LA B R B RSCR . M 2R = 4l
BRI MIAD T 9% BN /N T 7.50% 10° CFU/ g, T AFSE
JIT R T 000 4 B Vs B R 1.97x10° CFU/ g, %5 18 1R
1.20x10° CFU/g, KA RIS 3.20x10° CFU/g, M4REHE S
FI AR IR A5, YR IR ok 3.98 kGy B, AAL T i
T BRI AT R B A b AR v R PR, 6.93 kGy 1% IR
il BT A O KL iR A T i i B VN T
10 CFU/g.3.07 kGy F1%# B it il i 82 R 450N T 10 CFU/g,
1.96 kGy [ B it B AT i AR TR R A 10 o DRI, i 4
TRWILATE Y & AT 1.97x10° CFU/ g, MIAd T By AR A
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BN 4 KGy, 7 AR AERFFE MRS T R AL R s,
KINGE A A K MRS T 3R A SRS G F RS E A E N
3 kGy x5 H 4R a5l 3.07 kGy B, MyAC T 40 B 2 4%

h2.29x10° CFU/ g, A iR Bl b v 1Y LK, PR, 6 HE )
it 4 kGy SERRREA I TP 28 3 Ay, SRR T A 445
Prih BRI B ARA RGN 5

F4 HWICTREFSEVNER

Table 4 The detection results of absorption dose of dried L. barbarum kGy

Ejfr 1 2 3 4 5 6 7 8 9

1 5.96 5.87 5.92 4.12 4.04 4.11 5.96 5.86 5.81
2 5.95 5.92 5.96 4.12 4.08 4.11 5.87 5.91 5.86
3 5.86 5.83 5.83 4.12 4.07 4.06 5.86 5.76 5.93
4 5.91 5.80 5.80 4.02 4.06 4.08 5.91 5.93 5.92
5 5.87 5.84 5.79 4.08 4.11 4.14 5.83 5.82 5.83
6 5.76 5.86 5.93 4.10 4.08 4.11 5.79 5.93 5.87
7 5.82 5.79 5.96 4.10 4.11 4.07 5.87 5.84 5.91

R AL T AR BT BT K & A B SR S
G RN IR A A ah A — L, R IR AC T
R R R T S, K R S IR g SR — B R R A
P K FE RS AT 07 WA B, v 2 fh T e T3
2T 2 KO T IAS M, 27 2 2 R A, T T A
O, FRAEXHAL TV, SR EEAT S B R
BNV, SR TR AR, X 5 97 AR E A (R g 4 SR A
—3

—ME AL R A B RGN B R E , EE R
77 BRI AL TR B T SR Y R T R RE (D) AR
INB R KRR 7 R S MR R izl 2 M

o it 7] e Ao B P A L o e R P R A RO, RPTE 52
Bt e e BE TR b 2 v, 7 A T AR AR ) R A
4 kGy AL JE 0] 2 PR 5 SR 3R HH LR R 25 4.02 ~
5.96 kGy , X FEIZHIF 5T T A5 5 T 2.5 Bt 4~ 8 kGy YU, 48
R & B Gfe T DAE=Z0R
S 30k
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