B 2017, Vol.38, No.08 231

i

Al

DUAAL LI w1 % 2 W 1417 F0 05 i e A 1 535 i
B IL W o1 o1 W

FF?, R, 2ok, mBK, EBES A, ki, # E
<L¢lmﬁﬂ%ﬁnh%@mﬁﬁn%,kﬂﬂmFWMIiﬁ%ﬁé,fﬁfWH 5103005
2. PR, BAE 2013065 3. ERGVEE R REES TR, R H&  266000)

i B LRI R B3 BRI EAE LR CTER LTI AR FURT BRI SORE BRIk
BB T ek, WoEpHAE . WA AE . MRME. AT ZRENIE RS EERPR, IR B M0
N TR R FR RS, AT T LR B R TR I Tl i IR T BRZEL I ) e . 45 R, f%?mﬁi
73 B A A LR A G A T RN R D R ) A — s IR Y, B B R T A o S BRAR L R 2%
B IE RS BRI & i W IS TS T &, T RRE A B AR TR e TR G T NW
HIFEAREEAT R AT S R, BB 1 o Re I W IR W K R AR, Ltk H R $)y: ¥,=0.131.X,+0.208X,+
0.360.X,+0.244X,+0.083X,—0.388X,+0.324X,+0.343X,; 4525 R RE R IG I EAL AR, LR 1k [ )H R Ay -
Y,=0.330X,+0.406.X,+0.182X;,40.440X,+0.294X,—0.205X,40.135X,+0.157X;. A 57 45 5 A B e T fa. i) 22 4k
PRI E o

FEEW: M AR MRS FER i

Effect of Antioxidant Lactic Acid Bacteria on Lipid Hydrolysis and Oxidation of Dry-Cured Hairtail: a Study Using
Principal Components Analysis
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(1. Key Lab of Aquatic Product Processing, Ministry of Agriculture, South China Sea Fisheries Research Institute,
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Abstract: Three lactic acid bacterial (LAB) strains (namely Lactobacillus casei, Lactobacillus plantarum and Pediococcus
pentosaceus) with antioxidant activities, screened from traditional dry-cured fish, were used as starter culture to ferment dry-
cured hairtail. The changes in lipid oxidation of dry-cured fermented hairtail during processing were determined in terms of
pH value, peroxide value, acid value, thiobarbituric acid reactive substances (TBARS) value and hexanal content. Moreover,
the effect of LAB fermentation on the fatty acid composition of dry-cured hairtail was analyzed. All indices were analyzed
by principal component analysis (PCA) eventually. The results indicated that LAB fermentation could inhibit the oxidation
of unsaturated fatty acids. The peroxide value, TBARS value, hexanal content and staturated fatty acid content of fermented
dry-cured hairtail were significantly lower than those of traditional dry-cured hairtail, but the acid value and unsaturated fatty
acid content were significantly higher than those of traditional dry-cured hairtail. The first principal component reflected
the degree of lipolysis, while the second principal component reflected the degree of lipid oxidation. And the principal
component functions were Y; = 0.131X, + 0.208X, + 0.360.X; + 0.244X, + 0.083.X; — 0.388X; + 0.324X; + 0.343X;and ¥, =
0.330X, + 0.406X, + 0.182X; + 0.440X, + 0.294X; — 0.205X, + 0.135X; + 0.157.X;, respectively. These results provide a good
theoretical basis for controlling the safety of fermented dry-cured fish.
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FERAH BN B S5 FHEMAE AR T TR
B, A= AR, 78 M AN RO R R AR B R AR
NEWT K M 5 A S R o i 17 S8 A 0T T T £ o o B T D
P, EERE AR T A R B, B IRSEX
WRALG Y ETRAR, T B TR D A A 2 5] R 5 B
sk i 7 AL S RAE R E BT X R,
J& W B S B R (Pseudomonas) Z5REr= A MR A&
ity T 0 A8 T Tk A Hh AN R R R R 1) S8 A AT
SR RAEREE.

ARFFLR, @I e Rk B R B AR 4t
RS AT T2, B B B AL S0 B i 1 LR B
Fl B0 b, RERE G K2 AR P T SRR o 22 A ),
[F) Py LR T 1) B SR A 3 1 AT B 1 A5 B BIE
IR FH A D 0 A A A R T T o o AR S —
&% . Baka®FFNE WL (L. sakei 4413) %54 fk
B A S A AT R B, G R e RS AR LR
ZM% (thiobarbituric acid, TBARS) f{H b XfFEZH &A% T
1 mg/kg, AEA % HIE B R E RN . Kang25 1 HiiE
T SR BBI20 A B R AT RS W 35 P S BRI v
B8~ (malondialdehyde, MDA) &, [N %Ak
YAk (superoxide dismutase, SOD) Alit 48 (& Mg
(catalase, CAT) V&EEM AR E .

H AT T I+ (W 58 R ZEE R L2, BFfE
WAHEAL A KR LA S RN b, Tiiis 22 By
IR GE A TRV HE T €0 T F2 v B 15 45040 175 D IR i 78
AT HRTE o ASHIF FEO0F R I Ity f 0 ok R R K p HAR
HEAE (peroxide value, POV) | Fi#fH (acid value,
AV) . TBARS{HMIE O & B AT IERAG T, [RIN&55
FLIR BRI R 0T 77 i Ui 25 I 7 R A 20D, A B = A3 o AT
R E 1 2 A TR AR AT Bl e e A e 4, 1) B B s AL
LI BT I 8T 1D A s, DABA Rk BRI T #
I THE ARSI KT .

1 ME5EHE

L1 ARG

UKEERT L TINARIE T K AR T 3R A
AAEEALIR S . FESFLATEE (Lactobacillus casei)
HWFAT B (Lactobacillus plantarum) KX HE Fr BR #

(Pediococcus pentosaceus) ANV FER/K = 5 in 1 58 551

BEETEEEY, 1,1,33-28 R =mAL-
VAR T —keibrit  SEESigmam]; 2,4,6-=
FE LN g (2,4,6-trimethylpyridine, TMP) HATCI
Aw]s HAbGRIE R A 4l
12 AR5 E%

GCMS-QP2010 plus™ S #{0 i -F ik (gas
chromatography-mass spectrometry, GC-MS) Bt %,
UV-255045841M 0 66 et HAREAF]; 65 pm DVB-
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B2 R BCRIAME, Rk R K DTG, KHRER
10° CFU/gR i fh & fafhh CREERE (18+£0.5) C,
FHX IR EE80% ~90% ) , K6 h)m K i A&+ N I il it
W, MERIEE N (10+£1) °C, FEHEHN8%, k16 h
JE B, SRR SE2 h, b FEEEFF10° CFU/gh B
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FREL10 ghf i T 2508 1, IIAN90 mLE& B 7K, H
S AL 000 r/mingk 4 R 1 minjs, SZEIHpH
THATIE, AR ERES RFAT.
133 POVHIIE

S E O i, R B T 1 I POVIEAT
W, A3 WPAT .
134  AVHIIE

2 B 2R 52 S VI O R s s . RS R RR B
(5.00+£0.01) giXFETF50 mLIGE O, M RERR
3 AT, IIAL5 mL 2 Bk- BRG], SR
15 minJ5, 7£4 ‘C. 6 000 r/minff) %14 F & 05 min, Yg
£ RIEW, EERI2 K, & LERTHERRS, H
Titrando [ sh AL EAGH € . AVIFHE I (1) Fior:

X CX56.
AV/ (mg KOH/g) = YXEX3601 (D

A VKOHFREARARYML;  CHKOHFRERR
PIHRFE/ (mol/L) 3 56.1AF AN EE /R &/ (g/moD)
mONFRELI) £ PR R g
1.3.5  TBARS{H 1 &

Z M ULu "2 7 88 1B 2. kS RO L

(5.000.01) gitFE, MMA25 mL 7.5% =5 4%
W, PRPE30 min5id P2 ¥k, HUS mLyE A A IS mL
fR2-TRAC L Z R YA (0.02 mol/L) , B T /K¥s i
MR B40 minf5, AHIEEERMS mL=&H k5, #E
ZEJE, BRI T 538 nmyg KA . MDA & DL
1,1,3,4-I4 S8 L e bm it i e bm 8 S5 1 H . 45 R lmg/kg
T, B EAE3 UCPAT

1.3.6 IECESEMNE

A A A H (solid-phase microextraction,

SPME) -GC-MSHH & AT 2 . K 0 FR HL
(1.00+0.01) gfEFEMIFES, IA0.2 pg AR TMPAI
SmLABEKE FISmLE A, REEFMO,
AT Z 17165 um DVB-PDMSHIZEHGKL, B TIE N
60 CHH /1S ., W40 min. P4 AGC-MSi
FECVEEAT AT, BERE R E 9250 °C, f#HT10 min. A
CD-5MS (30 mX0.25 mm, 0.25 pum) i iF g
BT E, KA EN1.0 mL/min 5 SME N#ES, GCTH
BTN 35 CHRFEL min, L5 C/minf#) 8% F+iE 3
60 ‘C{#4#1 min, FfLL6 C/min b FFF|140 C %1 min,
)5 PA8 C/minid R FHE # 230 'C, f££FS min. MSE
FURERSER200 °C, HFREENT0 eV, JIEAREREY
mlz 35~350, FR4E K H K IE OS5 AR TMP ) U i AR
Z W, RHIFCESE, HEwX (2) fis:

ECBEE (gl =10 21000 2)

A PAIECE S AR TMPRIIETH A 2k 228
WA TMP (1 T /ngs  MOARRE (2 RIFE &5 /g o
1.3.7  HEWTER 4 #T

Jig W5 BB EL S H R A . d% BB Foleh2: U vk, g
PERE S, B0 Z AR EA N F, 73 209k 46 g
o FMRAEASFEIMAN2 mL 14% =& ALTH-FEE, 7660 C
KIBHEAT F S AL S 5230 min, 151 mLIE 2 4L f
AWK, PRGERUS, W EEW, 120.22 pm A HLIE
)G, fFGC-MSE. FIDB-5MS (30 mX0.25 mm,
0.25um) BN EOBHET»E, RAREN
1.52 mL/min 5 S5 AENES, GCTHERERF A: 110 CLHF
4 min, PA10 ‘C/minff) 2% FHA )60 CIREFL min, FfLL
6 ‘C/miniH % FTF£]140 CAR¥FL min, /)5 A8 C/minid
ZRIHEFN160 C, {£4F%1 min, /5 LL5 C/minff) ik %= T
F240 'C, f#4F15 min, MSE TYRIRE 4200 'C, HT
REAT0 eV, JiEHEITEE A ym/iz 40~550, WAV
B A3 mine $£0.1 g+ —Fe R AR P I NFE S, i
I IR M W AN P9 bR U T AR 22 LR S IR R A &, sk
(3) Fon:

WA (mgrg) =10

b PABIIIR S TR rE A 2 L 108k
Y+ — R BRI R B /me ;. MOAFREL I f PURE 5 R & /g
1.4 HdfE A F AN A R

¥ 4% Fd Microsoft Excel 201041148, F)FSPSS
19.05 {13047 22 57 56 25 1 RN = e 43 43 M- FIHINIST 05a. L
T PEAHE A F X B P R AR AE RS I, o
W IE CLRE AN i T R Y IR A 2 o

(3

2 HR5H

2.1 KBRS fUin TR T pHAE A2 1k

®1 RERTEFNLERPpHERNZEL

Tablel Changes in pH value in fermented dry-cured hairtail during
processing
KAl LS S—
JEBt il =i itk i

BOAAFE 66120010 6381001°  64240.02%  613£003° 5894002
TRANE  661£001" 6344002 6414002 6044003  5.78+0.02°
RERHE  6612001°  64620.02° 64910000 6224001  598£002°

Rl 6612001 6422002 646£001° 6194003  5.9620.02"

CK 661001 654£000° 658002 6524000 647£001"

i FB B REARR R E RS (P<0.05) , FH.

PHAE AN Wi B8 W o AN B0 1 ARG, 3B X B dh
PO YR R A B R S, R R XU R
BEEARAE BRI, AN FRE AL e T
pH/E BN T (AR AE A 52 N B Aa 3, e rh A B B A
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WIERY B B S5 o W S, 3 32 s TR R 76 ) P B L R
WA R R R R BT, o R A R R OK AL S e
A AR SRR, T PR BRI £ A g pHARL, 4
A5 OB AN B B A, IR FIPEOR EE . 4k T2
b T 0 BN 3o LR T R TR A Tl pHA 2
TSR T (P<0.05) , TBSFLAF 1 & B e
Ty fpH{E N &N R, HERA6.6110.01 N
5.78+0.02, 17 VEE R A B A JHE i £ R pHARL i T AE A FLAT
PR R i LT B R T PR MR 1, X T R AR R T B R IR
AR ETE g T E. RS A pHE B A N,
{EATS4ERETE6.47 £ 0.0 V5 i 17K, 2 18 4L 10 JE 15 #4411
pHIEMK T1E 41k

22 RN TR P POVIAE (L

%2 RERTHFAOMLIRPPOVHER

Table2 Changes in peroxide value in fermented dry-cured hairtail
during processing
meq/kg
N B
il
T T T

PR 1026£030" 24.44+030° 22.54£050° 17.25£021° 14.494031°
FEAME 102240270 21.8040.50° 20.08+0.15° 1835+0.19° 13.0940.50°
R ERE 10264025 25244033 21234£021° 19.504£0.17°  17.124044°
R 1048+£0.11°  20.76+0.12°  20.80+0.12°  16.73+0.33°  11.4240.31°
CK 10314£0.15°  26.64+0.50° 23504046 21.16+0.36°  18.30£0.14°

POV & 167 & i 17 A Ak 3 B2 b o) 2 S A g A,
AL i 7 TR 25 5 AR AU B AR A A, Al
A EORAS 2 6] HE T £ 1 U 32 il L B 5 ], (H K
SRA NIRRT AR, X A R ) A AR
HEIEZ Y. HR2ATLUE K, A E L T
i I TR IR, POV 256 ETHE T
ek, 7E M HIBY Bot Gl R A SOOI T I, 7E
JE ST R L FE R POVIZHT R %, X EER B FA
TELRI i 77 TR A AR A s I A R ) A e SR A B A R
P, 5 R BRI SV . R I TR, R
BHUPOVFYIME N10.30 meqrkg, % 1 4RI CK 4 1) 2 5+
PR (P<0.05) , fESMMBfES T (CK)
POV (18.3040.14) meq/kg, Vi B A& B4 17 (1)
POV#HAK, A (11.42+£0.31) meq/kg, HLALSGHETH5
(CK) FEAK T 37.60%, i A F BR 1A A 1 11 0 R Rl ¢
gt (CKD) ZES AN &L o ) SRS i) i mp R 1)
Jits 6 POV AN K T-47.28 meq/kg, A B A7 SE 06 20 2 4%
BrHLE ) PAEARTE . B AT 7 I POVAR T4 &
il -7 fh, X AT A A LR B R AR K R R 4R WACAT, X
LA B e, B Sk Y, 5
HFLTR W K KB VI B RN LIRSS, A3 4R
pHAE B I M T 41041 i 7 PR SR AL R, [ 15 32 R LI POV
KT Gud A P2 i 7 £

2.3 REEMETAE N TR P AV AR

#3 REETHaNLJIRPAVIER

Table3  Changesin AV value in fermented dry-cured hairtail during processing
mg KOH/g
B _ LR — \
JRt Ji il ok Ak iqi
WAFFE 11940020 3874004  4374£020°  6.55+0.01°  8.024021°
TEAME 1224003 463£006" 4904009 7284015 7.9940.15"
IREERE 12040020 4861004 4964005 618007  8.16+0.11°
R 1212001 5274005 5144009 6974020  8.0940.09"
CK 1214003 3.66+0.13° 3974009 5314019 7.13+0.11°

AV 0] I 107 B A U B R R B T B = 1 — A &b
#E, ReSf B IR UK MRE I m,  LARERK S Wi g
i 7 P B e v 00 R3S [R AR S AL A M
0 i 25 0 A A AE K, AV SIS I 8 e R 2
X B T IR K AN A A R B 2 T AN
TR, AR R b ) i SE A B A RCE I E R R
RAIKIE, ARG IR ER A H i, TG A5 AV AS T 38
Ko =Bk, BEHEARIRHMAV 2 70 5%
(P<<0.05) , W 4IAIMAVERENRE . £S5
Tt AV (7.13+0.11) mg KOH/g, i H# 4
WU FH XL 8, AVAET.99~8.16 mg KOH/g i), JRKH J7 5k
R I AV & (8.16£0.11) mg KOH/g,
P Ge T 0 5 12.62%, X 5SS A5 AV
R RAE Rt A AR R FE (R e b, (R
& tHE P ) it T AV B ) 2 I I 7 AR R T =l IR 7 Ak
FEPN RO PR A R B T I AV B TR SRR
M, FREE T IR R A — 2 e ErE, B
3 1 3E f A Th IR A KR A U S R TR, TR K
T 77 T AE FTEAV I E 1 72 oh 2 B INKOH I JH AR &, AT
EESING T
2.4 REEMETH 0 TRl AR TBARSIE 922 1L

4 RERTEANIERNTBARSHENE/L

Table4 Changes in TBARS values in fermented dry-cured hairtail
during processing
mg/kg
. sy
BRI . — —
J5B Tl Tk A i

WMZFE 01542003 0334003 0294002  059+£0.01°  0.5440.03°
FRAFE 0142001 0314004 02742002 0.66+0.04"  0.5940.01%
IEERERE 0162003 03742004 0354£0.04°  0.65+0.04°  0.6840.03"
R 0.16+0.02°  045£0.03°  037+0.01°  0.62£0.04°  0.55+0.03
CK 0.14+0.01"  0.514£0.04" 0494003  086+0.06"  0.75+0.05"

TBARS 5 I i S Ak o W A7 A2 F= MDA kA 46
L, AR AL ) R AE K532 nm kb A S KRR,
TBARS{H Re 6% i & g 0 A AL AR B 222 I Tk F vp R 1
i+ fa TBARSIH 17810 W3R 4. A[FIFE S 2 TBARS
EREE N TR 23 sh Bt 76 MEH B BERI AT ML B
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PP AR, Bl b T R i T Tl AR A )
MDA AW R, [ & 45 G A -2 3-3-1
BEPII . TEVIHEHT BETBARSIE I Bl il 3X W] g2
TR K o IR, B IR D A A FRE 2 2 AR
R, B AR S SR R A L R R R
(ITBARSIE7E0.15 mg/kg /i A7, 1 B M BoAt Gt i
B TBARSIEHIEINE0.75 mg/kg, 1 4 W HE AN A AR R 2%
18, TBARS{H J90.54~0.68 mg/kg, Html &4k giidk A 7
[R5 (A TBARSEL W 3 =y T34 w4l (P<<0.05) , &
R LA R R B R T R TBARSIE B AIS, AL 4iik
JHEF-H5 0 FEAK 7 28% . Zeng Xuefenge> 1 % % & 18
7l (L. plantarum 120, P. pentosaceus 220, S. cerevisiae
22) FEANTERH, FEAN A AL R L TB ARSAE M I
BRGNS, e A D A A P R T 7R T e 0T AN VR AR T R
APEMAER .

2.5 RERMETH N TR R O S E AR

5 RERTHFANMTERPECOESRHEML

2.6 KRBT fEE NI R 73 A

#6 RERTW &P HRHRAR SR

Table 5 Changes in hexanal content in fermented dry-cured hairtail
during processing
ng/g
, MIHE
KA —
" TR mw ww W Wk

TR 18074 1.11° 905.15£5.33" 692.28+£7.16" 899.60+2.12" 780.4745.40°
TREGLFFE 181264125 745.694+4.79° 528.70410.65" 810.15+£9.47° 692.4046.59°
TRERERE  180.6212.96" 574.104£3.43° 477.09£3.80° 764.0245.51° 644.54+12.42°
E | 179.48£1.01° 627.75+9.11° 453.1748.76" 735.25+5.01° 619.49+3.95
CK 179.714£0.92° 1001.73+9.77* 704.35+7.49" 985.71£5.93* 907.99+8.71°

IF VRS VE D M ) 4 5t b R B A R, Bk
BT o-6 ARG IR A, HERSENS2IE
RS, TS B v A DU 2 R A i A e o
IE OO M L e e H & R m AR R P, BEAE
NENFRAR VAN T 1 S AE R . RS A, fEIET
Ty AN PR R OE O S B I TBARS{E AR Lt 34
BEAR 8 AN TSR R sh LTk, EE
B B AR B B A A R B B o B R, 3K T R okl AN
WIREHE], i 7 R b S B Eh 2 AR ) fe A A5 I 2R I
I, TR B A TUK AR AR R R SRR, BER K
AEAA RIE QB &Y. BURHIE O & B ME
180 ng/ghi i, TERUTMYBAE G+ 1 IE g & &
N (907.99+8.71) ng/g, MEA&MHEWANIE. TEEAL
FF B R0 GRE B BR BT A R I T fa b IE O R
Uy (619.4943.95) nglg, LALESEEENE 1 BRI T
31.77% . A %% W FA [F) i) J7 3955 # XUk (1 52
W, R BLFLER T R R AN RE 4 TR PO R B TRD B RE
TRt T f R A AR, B TR S R R e A, (KR
REEA L F Bt 1E O S B B K T g0E A
M2 sk, X5 A TS R — 8

Table 6 Fatty acid composition in fermented dry-cured hairtail
mg/g
JEiR FERALHE  MWAHE AR A (K
Ciao 10.47£0.31 10.454£0.32 10.14£0.17 9.86+0.21 12914033
Ciso — — 10.80£0.09 — 11.1240.12
Cio  20.16£0.19  29.96+0.53 14984037 15954032 38.85+0.82
Cise  2933£0.06 27254056 23394042 25684049  37.99+0.39
Cioo 87.53£0.77  71.96+0.65 87.34£0.73 78.89+041  111.05+1.17
Ciro 1.61£0.08 0.53£0.03 1.13£0.08 0.40£0.04 0.46£0.05
Cio 33202068  1594£0.19  21.34£066  3448%175  45.53£0.21
Cioo 543+041 — — — 2.51£0.15
Cyg 0.78+0.12 2.7140.06 2524037 1.92£0.11 5361033
Cypo 1.61£0.01 — 0.46£0.06 0.7340.08 —
Cpo 1362005 1264005 3384025 — 0.13£0.04

YSFA 191474033 160.05+1.06 164.68+1.33  167.90£1.53  265.92+0.81

Chy 0394010 0.46+0.05 — — -
Ciy 0784006 1064008 1394003  2.05+0.19  0.6620.12
Cions 53361046 669310.62 67264086  8034+084 47324036
Cis 93802001 103.04+120 100934090  88.75+067  83.92+1.08
Cins 3.8140.18 - - 4904021 0.79+0.05
Cans 13824029 15414023 13454030 10194036  5.8940.40
Covros — L65+0.18  0.86%0.07 — 0.5340.08
Coy 3624023 — 5104005 1264015 3.18+0.16

YMUFA 169571128 188.56+0.28 188.06+0.64 187.49+146 142291091

Cins 6594041 12244067 7361029 6494032 4704042
Cyne 0784018 3374027 3184005 2054008  3.11+0.10
Come 0524007 0734022 — — —

Cons 0.97+0.06 — — 1394002 2.05+0.05
Cowe 7244042 6554029 3.0540.17 — —

Cows 2914022 3844024 5244019 0794008  424+021
Casy  G44TH043 78901104 67662059 73594041  5685+0.12
Coae 0974005 2514033 2924004 0264006  3.44+0.10

Coen 100521083 94.18+0.95  108.75+£1.13  121.84+1.18  8524+1.07
YPUFA 18495140 202314+1.30 198.14£1.17 20642125 159.63+1.17

e —RAE

Ui 5 06 017 TR AV DR R A XU A0 Jo PR T A, 5%k XU )
T AT AR . 7E Ui B8 R TR (1 R Y, -3
FHNAS LA G 97 B 40 — Bk T2 (eicosapentaenoic
acid, EPA) A= "k /NMHEE (docosahexenoic acid,
DHA) AE i #h 28 1) 8 B8 35 55, v] A4 e i 4
FE 7 AR N R B A R R R
HARORT &, 5 b I i fa 3L 128 A IE DT 1R
Hr M F g i 2 (saturated fatty acid, SFA) 11 i,
HE (0.13£0.04) ~ (111.05+1.17 ) mg/g, &
BEMNANGER (Cuy ~ THER (Cso « 15
TR (Cleo) MMENEER (Cigo) 5 HAFNE IR
(monounsaturated fatty acids, MUFA) 8 ffr, & &
(0.534£0.08) ~ (103.04+1.20) mg/g, ZEES
B KEAEHIR (Clain) TR (Cigine) 5 2 ANWAN
fig iR (polyunsaturated fatty acids, PUFA) 9 fi,
HHE (0.2610.06) ~ (121.84+1.18) mglg, &&
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BEA MR (Cigwe) ~ WAETHER (Chpuwe) -
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mH25%; PUFA & & i I 2 VR 1 R T 1l 1 7 £k
(206.42+1.25) mg/g, PUFAZ & AL SilE T 02y
i H23%, JuIE B Thig it i o-3 AN i i BREPA I
DHARS B2, 31X W] RE 2 7E R AN A= P (i 3L [RI/E F T 51
. AN, R R BRI T R SFA S B B T1%
GilfE T, TIMUFAFIPUFA & 45 5 2 5 TAL S e
Farfa (P<0.05) , "TRER AR KT — EREE LX)
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Fig.1  Scree plot of principal component analysis
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Y. e E R L R B, AR bR A 3
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H6.750, TTHRZ N84.372%, HH27F W/ FEiFH 40.867,
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By UEHAFIX2 A TR BE AT HARE IR T i AL
P FR AR SR VT AN DT A A L R R 0T A 2 A TR I £ 16 0
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A WEHEXS 43 W 7 — ARk, SRAT IR IS 1 oy
R AT R DA B T S BT I, R S S T L TR RN
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£8  ERSEFERE

Table8 Principal component loading matrix
55 PR BT AE R e pla s 35 R H0ERE
BITRS 2R BTG FERs BIEAs SRS
pHfE 0.904 0.285 —0.455 0.831 0.131 033
POV 0.881 0.379 —0.373 0.883 0.208 0.406
AV —0.903 033 0.88 —0.387 0.36 0.182
TBARS({H 0.869 0.421 —0.335 0.905 0.244 0.44
FoEaE 0.97 0.234 —0.539 0.84 0.083 0.294
SFA% & 0.93 —0.361 —0.921 0.383 —0.388 —0.205
MUFAG&E  —095 0.279 0.879 —0.456 0.324 0.135
PUFA%E  —0.938 0.304 0.887 —0.429 0.343 0.157

Fe8 S AN [ AF B AE AN o0 B eG4 A, &5
R, HE1ERS MR K& ZAV. MUFA
S EMPUFAS &, S5¥2EWMOMRERKNZER
TBARS{E. POV. pHEMIECE & &, HILEH, H1
F R I B W BRI T IR K AR AR, B2 AR
53 V) S e PR T i ) I D A AR B . 1900 REGRIR
FAFRIRAT A IR RE R, B AR R AT LUK
MR RIATERMEA S, B R THEIERS (Y) | 2
T (Y HpHE (X)) . POV (X)) . AV (X)) .
TBARS{H (X . IECEE&E (X)) . SFATE (X)) .
MUFA& & (X;) FAIPUFAE&E (X XM E1E 5
REOBAL, RIEE 1 3 Bosr vl AR HCA: Y=0.131.X,+
0.208X,+0.360X,+0.244X,+0.083.X,—0.388.X,+
0.324X,40.343X,; 5523 pisr vl A2 A ¥,=0.330X,+
0.406X,+0.182X,+0.440X,+0.294X,—0.205X,+
0.135X,+0.157X;.
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Fig.2  Principal component analysis of lipid oxidation and lipid

hydrolysis of fermented dry-cured hairtail
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