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[HZE] SR TUFEAE 4 CHI25 CHBRIE T By a B #E AT THI9E, 724 CH&MT, 30 d i,
PERMEERFLZA (total volatile basic nitrogen, TVB-N) | B7% %L (total plate count, TPC) FM=HHIZAE (trim-
ethylamine nitrogen, TMA-N) 233355 0. 824 mg/g. 9. 40 log CFU/g F10. 054 mg/g; 1E25 C W AT,
V5% 3 d i TVB-N, TPC, TMA-N 43 53%%] 0. 293 mg/g, 7.24 log CFU/g F10. 045 mg/g, it bR 52
Y15 (thiobarbituric acid reactive substances, TBARS) FIEE Y b ™ (EAEN A 7] S 48 IR IEIY 738K A] K
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Quality Changes of Dry Unsalted Shrimp( Acetes chinensis)

Stored at 4 °C and 25 °C

QIU Xujian"?, CHEN Shenru"?*, HAO Gengxin'*>, YANG Shen"?, SUN Lechang"?, LIU Yixiang">
(1. College of Food and Biological Engineering, Jimei University, Xiamen 361021, China;

2. Fujian Provincial Engineering Technology Research Center of Marine Functional Food, Xiamen 361021, China)

Abstract: The quality changes and shelf life of dry unsalted shrimp ( Acetes chinensis) stored at 4 °C and
25 °C were studied. At 4 °C, the total volatile basic nitrogen( TVB-N) level, total plate count ( TPC) and trime-
thylamine nitrogen ( TMA-N) reached 0. 824 mg/g,9.40 log CFU/g and 0. 054 mg/g respectively on day 30,
while it was 0.293 mg/g, 7. 24 log CFU/g and 0. 045 mg/g respectively on day 3 at 25 °C. Thiobarbituric acid
reactive substances and b " values of samples increased significantly during storage. Low temperature can retard
the product deterioration process. All the quality parameters had significantly correlations with storage time at
both temperatures. TVB-N, TMA-N, and TPC could indicate quality changes of this product during storage,
while " analysis could be an alternative, simple and rapid method.
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T BRI, MR B A A b 22 2 e 7 PR, DRI T 05 7 8 P 7 T
B, GRS SEREORHESERD

B2 AT R AR B, TR AR TR B P S 2 B0 e B TR L ORI T I B
S RBE 02 T S K T B A TR T B LA B AR A OB Pt Y T B
RRLERAR, DRIEGEE  ANULEERE, (LR ORTRINIR BT, Yo TR KMV, 50 VR LA 125
T, BTSRRI TSR RICHORAS TR T 00 FUR 02 T MR e/ D00 P £ P A
TR T oM A I R BTG, TR T SR I M, W URIEAE 4 C 125 C A1 R EY
AL KA HTII, P, ASSHBIIE s TR E 4 C 25 °C 4 PF PR fLa: | Sk B
KR TR, SR AL P R R R B

1 MRERE
1.1 #R5EE

SEI T FIR TR R W F AR TS (I TR — R ), %77 5 TVB-N H 0. 12 mg/g, 405
Bk 3.1 log CFU/g, BEEFRL 1, 1, 3, 3 - WUHEIENHE (tetramethoxy propane, TMP) . % &
FIRNEEMN AL ZEFERHE AR A A HACE 2R (thiobarbituric acid, TBA) W H [E 254 Hl{k
SRR BRA T PR SR I A ) ARA DA IR A BRA R o703 B bl

UV -5200 BUEEHRA] LA E e BT (TS BR AR ) 5 PB - 10 FREETT (FE[E Sartorius 2
Al); YXQ-LS-50S T & AR K WA (BRSO A BRA R ) ; LXT - 1B A0l
( LSRR ) ARIS30 BT RF (LM AR - e R 2SS A RA R fHIRKEH (L
TERG SRR R A BRA ) 5 WSC =S a2zt ( (U BRI A IR AR |
1.2 EWHE
12,1 IRTHF I

IRTEF 2 TR CIRIBRHARNITE T 4 CURFRN 25 CHEFRAFEN I, vKAENAES T 0, 10,
20, 30, 40 d BWUREAMT, BERAMNRERR T 0, 1, 2, 3, 4, 5 d BUREMHT, S2B6 4R 3 Wk, HOPIME,
1.2.2 IRTHFEIRH R AL | BCE RO S A P il o T ik
1.2.2.1  ZKG-FIE 5 34

IR FIER 28 143 5135 GB 5009. 3—2010 & SC/T 3011—2001 F7¥EME .
1.2.2.2 pH {HAMHF

LS g IRTIR R 2 R IAMLLRE, SRIG S 45 mL 280K BEFHIR A, F pH 31 gl . 2 iy
pH i1 pH =4 F1 pH =7 M RS2 mhigs AL 1F
1.2.2.3 TVB-Nll5E

FZ R GB/T 5009. 44—2003 J7 VLM E
1.2.2.4 TMA-N By

IR AOACH JikillaE , BEVEMEEI, BUS ¢ KHFFER A 20 mL Jl 4140 7. 5% —H LR AMIRA
5], IREWWAE 4 000 r/min T .04 min, VW 4 mL 5 1 mL BT 4048 20% W . 10 mL 2R
F13 mLET 704k 50% HIRRFR PR & T 25 mL LA T, FHREWRIZRG M, #E85R L2,
I TAKGRRREN AR IR MR A . BUS mL SERINAE] 5 mL IR BRI BT TR A1 S 76410 nm
D2 WO REAE . DAASIR) & i A ER IR — FP e v W e A TR R T s AR o 1l ok e it 115304 i i TMA-N
i, DAZRIB KA AR S AR s R IR
1.2.2.5 TBARS &

it 18 Bedinghaus 25 5 MRS, BUS. O g SEREIR T B SRR S A& 080 20% =8 2
2. 1.6% MBERRIA W 50 mL & 0.5% W& FRRNBRE]R (& Fa/4%00.5% EDTA) 2.5 mLiEG Y
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)G, SRIE5 50 mL ZEM/KIRA 1 min, IRAWHIES, S mL BIIEHINA S mL 0. 02 mol/L TBA &
WIR A, TE A PN 35 min J5¥&#), JFAE 4 000 v/min #.0> 3 min, FIERT 532 nm AL
B, USRS AES ARG EXT IR, DL TMP I /5 b v il 6 22 1 5007
1.2.2.6 HWEEE

Fi B GB 4789. 2—2010 J5 B4 7704 .
1.2.2.7 @254

FEARES O L™ o™ b (H, O 2ESUF bR AR AR AL IE
1.2.2.8 EEHT

IRE T S% Lu N b T, BN A @& 52 2 R BARRS , SR T B S vk, 5k
MNEERRBR B R S 4361475y, 3 /0 VA LA 252, BB T 6 NPEM B T4, BOF351AE.,
1.3 EESH

K HH SPSS 3 Mr kAo it . AR LOPIME £ ArifER2E (mean £SD) F/R, SR 20 Hriff 1T
Fed, P <0.05 K253, XF i s bn S50t 8] (0 0¢ R AT A G 08T, 7158 Pearson HH3C R %L,

2 HERESH
2.1 RFMEASFEDESE

SRR IR B R K o3 FER 53 B EE 3 U0 0 (44.90 £1.48) % F1(3.52 £0.39) % . 18H
B ARGy FNER 43 B 43 B0 20 R 25% R 13% . IR TUF R Sk my, Ehor ik, X2 F80t
JER FE LA
2.2 Mg HEA B THERE pH B

RTUR I pH (EAE R R 5 BT (W 1), IRTUEFAE 25 CI 1 d 5, pH A B &
i, 5 diEgE T EE 8. 49, 7R 4 CWEURMF T, FETE 40 d Vi ]2 = 31 8. 63, AR S #)
G pH EZ1°8 8. 20, BOBHEfdF pH ERE . Zeng 57 i3l , HifEUF (Pandalus boreali) pH {HFE 1.5 °C
W5 6 d J5 M 7. 41 Fhm B 8. 26, Frfif BUF L Z& 8 AT L2 T, A AESs S EOHX i & BT 46 pH
(B, W0 MR] B TG0 AE A e B Al 43 fie A 1 o S H A S A B A i e Y B, 53K pHL (EIR
WAt CTE AR = R P g L

F1 RFEEE4S C 125 CEMEST pH E.TVB-N 1 TMA-N HZE4L

Tab.1 The changes of pH,TVB-N and TMA-N of dry unsalted shrimp( Acetes chinesis)
during storage at4 C and 25 C

Sz

BSTHLIN
i i &)

L Temperature/C - WP ] Storage time/d pH TVB-N/mg - g TMA-N/mg - g~
0 8.17 0.03" 0.122 £0.003* 0.025 £0.001*

10 8.29 +0.05" 0.149 +0.008° 0.030 +0.002"

4 20 8.45 +0.07° 0.282 £0.017" 0.043 +0.002°
30 8.50 +0.02° 0.824 £0.032° 0.054 0. 001"

40 8.63 +0.04" 1.184 £0.014* 0.062 £0.001°

0 8.22 +0.09° 0. 146 =0.002° 0.026 =0.001*

1 8.40 +0.02" 0.194 +0. 008" 0.032 £0.001"

’s 2 8.41 +0.03" 0.242 £0.002° 0.040 £0.001°
3 8.45 £0.07" 0.293 +0.008" 0.045 +0. 002"

4 8.41 +0.05" 0.453 £0.009° 0.052 0. 006°

5 8.49 £0.03" 0.987 +0.013" 0.061 +0.002"

YA [FIFIBE S R R SRR A 225+ (P <0.05)
Notes: means within the same column followed by different letters are significantly different (P <0.05)
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2.3 TERRHEAEK FERE TVB-N T 5%

TVB-N J&—A~% HB7K = s B e s . KRZH0K™ i h TVB-N % 0. 30 ~0. 35 mg/g #l N2
KT E MR I A N1 ATLAR Y, IR TUR B TVB-N 28 7E 4 °C 125 °C IR B 4k 14 #0
FTbE, (BAE 25 CAME R IR, 25 CIm 3 d BHEER AY TVB-N (2 Z35 %] 0. 292 9 mg/g,
MTAE 4°C 244 T 20 d {383 0. 282 2 mg/g, FrAFESER RIE], TVB-N K& Jin It L7 5
FIIBR = T KA R PR R0, DA 7 5l 2 S WA I, e o1 2 A A v R B 8 2% 72 S o
PR, TVB-N 35058 R 20 R B WOMT S8, AR S04 i 4 B S BSCAE I s o B 28 3, id LA I
B AN BT IR TR i T A AR BT R AR R R R
2.4 TOFERERELR THRE TMA-N 4L

TMA-N PP i B 53 — A AR, JEiRIE, 2= TMA-N FRIEZI M 0.05 meg/g'"" .
FHoAth—SERFSE A B R IR, TMA-N 355 0. 10 ~0. 15 mg/g BH R PEM AR BEHEZ 12 L R EIK 7= G A2 Al
TMA-N (A E AT AR rl 2 S BOR I B OG FHE . AR5, TMA-N AR fbiia# (k1)
5 TVB-N 260, it 55 HoAth K 7= e i — 28 B Ak 34 —30 ") TMA-N 7E 25 °C 244 T 1
P EEIR (R 1) R THREFEMTE 25 C K 4 C WHORE MR, 2 9IHES 4 d F15s 30 d M
0.05 mg/g, TMA JEEAL —H I (Trimethylamine oxide, TMAO) £t GAEY) o P= e V2208 WL
A=W AN A BC EG T RE % 206 804k = FP e J5BtE DT 38 JBL TMALO A i, TMA ™Y SR, — 128 85 UL B 0 A i
PR WA BE 77 A B A TMAO R B BRI, 3R 0 iz 5 30 1) A ol 2 40 o A b 2R B i 25 TMA. 9 7
Ao UEWTBEREZ N T T KR A S e T AR 2 A R R T S 1) AR AT
LA BT T A LR L
2.5 RTFURE R HEA E TBARS T

TBARS 215 1B BT AL IE DL # 9 BT PP 48 A . TBARS FBE4E 7R 2 AN AR 17 R 846 )5 1
I EA R G A R R X e TG A TR AR Z AR SR, TS BOT ECE A
TRE, TR AE25 C K 4 °C WA, TBARS Rl i (8] 24 54 2500, ZeIb AR I —
B R S oy A F) 2. 32, 2.49 mg/kg (P < 0.05) . TBARS 7E 25 C & FHIEE AW (WK
1), XRENR TR AW O & AT B B A AL N, A FFE R, 538 MR i 7 37 C P
28 d J5 TBARS T W Fiht & 0 2. 19 me/kg'® L FZHFFEA 5L & BURMELS TBARS 30 E — P HR{E,
RN R S5 & LA g . 2308 BB A RSN " . SRR AR — R A
SV, TBARS {H Al g2k B — N E(ER G TR, Bbah, 7= 5 A 7= I T B v p A8 e Qi B | ) 45
WAL I% 7 S RI4h TBRAS {H, Fitk, TBARS nJfE MR AL —A S hr, HIEARER R
TE LR BUER X 7= b TR S 2
2.6 TFHERRE MRKHA A E R ST

R IF R WILA TS BBON 3.1 log CFU/g, 5 ¥ WF K 00 LA T V8 BRI 24 1 FEIv i el ¥k +
HREZ7E 4 °C 125 °C H 8 AEXE S 514 0. 17, 1,26 log CFU/g (VLK1 2) o 4 °C 0] ARRAR 20 i i 2k
KEGHE, HIEARRTE MR, X 0] 585 AR A 7 & S A = /K o & A 06, IR TIF
P 738 ot B —A~ 3 S R P MO o S AR R BT, 4 Ak TMA %5530 TVB-N| TMA-N & & i & H
T, BR (Penaeus spp. ) 764 CINT, & MBGE 7 ~ 8 log CFU/g #IA N2 B M A T 1A BE
T 56 A X BN B DR R IS PR V% R BGA R 2 8 log CRU/ g IR MIEVE VRN A AT REZ (IR S . kT
HR B B R BB I AU AT WF TR GE AR SEIGRE S AE 4 C AR RIVRE 30 d, 25 CAM IV 3 d
HARR TS B 9. 43, 7. 24 log CFU/g, T4 CIHE 20 d, 25 CIK 2 d i, HEEYE MK T
7 log CFU/g,

http : /xuebaobangong. jmu. edu. ecn/zkb



%4 W EREERE, 4. WRTUFEAE 4 °C e 25 CIHi &4 R i AR 1k - 269 -
30 12
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& S
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g 1.5 _%0 6
< ‘ g
= 10t e 4
0.5 2
0 0
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
t/d t/d

Wi [R) 51 B {8 25 7 B R [R] I 30 A7 135 22 57 (P<0.05)

Notes:means within the same column followed by different letters
are significantly different(P<0.05)

B1 #FIREESICTH 25 CIMEHT
TBARS %4k
Fig.1 TBARS of dry unsalted shrimp

(Acetes chinesis) during storage at 4 C and 25 C
T ENE I R B E

Wil 3 o, IRTUE B I RE Y o " B (B
WEEERIEE) B (P < 0.05) . MXT
4 CIHEINF, 25 CWRHR THF K o~ {H 3% fn
BONBIE . RTUREZAE 4 CIEE 30 d b ik FIgfH
RIGZEAKR (P <0.05) . ABF5EEINN, HF
T R MRS PR AR R IR
A LAREGZ AN R A B A, IR SEm o " {9 A2 4k
F—Ir, WAPSEE NS, K R
AR R A 78 2 T B0™ AT R) b " & T = A
S B R LR 0T IR IR R I R 4 £ 2 A8
WAL BTt — DT, IR TR L (B2
JEFRAE ) 784 CI 10 d B BT, (12
10 d J52EA6 A L, 25 CIE ey, L o 3578
fbo IRTHUFE o " (H (L8 EEFRIERE) f£4 C
25 CHAELEAIIR (BHEARIH)

2.8 RTURE 5 HEA A B E R

2.7

WRAE AR5

M7 ity ) T B R R AR o B TP M BNGR 2 s ARSEE Pl 3 M 0AE N RE
ANATHEZ R MR FERNAE 25 °C W3 d 8iAE 4 °C W30 d 5, EIR &)™ 5 I S8 b B R i

Ul B« [ B 55 7 BEAS ] i 3R A B35 22 5 (P<0.05)

Notes:means within the same column followed by different letters
are significantly different(P<0.05)

B2 RFUREAEAL4TCTH25 CHHEHGET
HELHNTL
Fig.2 Total plate count of dry unsalted shrimp
(Acetes chinesis) during storage at 4 C and 25 C
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t/d

B . [R50 B0 5% 2 B A TR B 3R R A I8 35 22 57 (P<0.05)

Notes:means within the same column followed by different letters
are significantly different(P<0.05)

B3 %TFiRR#aE4s CH 25 CIEEHT
b* BRI T
Fig.3 b* of dry unsalted shrimp(Acetes chinesis)
during storage at 4 C and 25 C

0

Bl

2]8]

AR o IR IR R AL N RCE SRR AR, XS ANA R AL IS A &

AR TR AR 5 e B ] 0 4R 5K 1
W 3 s, AL

2.9

il it A B -5 IR TR A A AR 35 SGHK (P < 0.01) o MR R BER

25 CIAA TR pH EAMBR T 0. 80, TVB-N, TMA-N 5 I ] AH AR B4 AT 4 o it B4 48
bro BAR TBARS MTHAMHSC R EUR R, (HANETHTIA, MR TBARS 45 RIGAHE N KL, —K
AR BRI B R EAR . TV B IR TR ARG, /2P 2 228 HIRAE O i B 4
HESH b BIRFCHENS 22, (BRAXT T RALRE AR, T AR PR T7 (4, 76 7™ i i SO BE5 I
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BRI S, BE W BAR W AR B ah L, B2 52 BN R, al5edt | EmiE &
HIMEAFAE—E B
R2 KTHEEL CHM2 CEBREGETRERROETN
Tab.2 Sensory scores of dry unsalted shrimp( Acetes chinesis) during storage at 4 C and 25 C

JEE PEHY Sensory evaluation/ 73

(ﬂ%‘l};\@ Temperaturc/ C mﬁﬁﬁﬂ‘rﬂj Storage time/d

Bt Color Sk Odor PEBR Taste

0 1.0+0.0° 1.5+0.5" 1.5+0.5"

10 1.3+0.5° 1.7 +0.5° 1.8+0.4"

4 20 2.2£0.4" 2.3+0.4" 3.0+0.5"
30 3.5£0.5° 3.0 £0.0° 3.7+0.5°

40 4.2+0.4" 4.4+0.5" 4.5+0.5"

0 1.0+0.0° 1.5+0.5° 1.5+0.5°

1 1.3 +0.5° 1.7 +0.5° 1.7 0.5

)5 2 2.0+0.0" 2.2+0.4" 2.5+0.5"
3 3.0 £0.0° 3.2£0.4° 3.8 £0.4°

4 3.8 +0.4" 3.7 +0.5° 4.3 +0.5°

5 4.2+0.4" 4.7+0.5° 4.7+0.5°

YL RSB S PR N RN A B E 225 (P < 0.05)

Notes: means within the same column followed by different letters are significantly different (P < 0.05)

®3 RTHEEES CH25 CIFEEMT mEiatr S IR B H1E X R
Tab.3 Correlation coefficients between quality parameters and storage time for dry unsalted shrimp
( Acetes chinesis) during storage at 4 C and 25 C

TR . i LS AN
Temperature/ C pH TVB-N TMA-N TBARS TPe b Color Odor Taste
4 0.97 0.94 0.99 0.99 0.98 0.81 0.94 0.89 0.93

25 0.73 0.86 0.98 0.99 0.98 0.93 0.96 0.90 0.90

YT HHSR R BN B EME (P < 0.01)

Notes: all of the correlation coefficients are extremely significant (P < 0.01)

(9]
i
&>

I

TR B MR R RS IR T R BT AR ) E R R, AR AT LA A AR BT O A
KT A AR SEG B & S bR - IR R — o AE G, Horb, TVB-N., TMA-N A1 TPC
A DA M 428 3% 1 W e T i B0 1) /) ot B 28 Ak, 45 A CE PEAT, 4 TVB-N > 0.30 mg/g, TMA-N >
0.05 mg/g. WKL >T log CFU/g W, %™ STk A WOAR ot €025 45 BV S PR selt ] 458 1 A
DA BN ST, A ik S B PPN R AR A LR B, (R TT DASS & BRSCPR G Lk Aris
FHARRHR T UF K B i A TR 24T

;
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