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WE HRARHNIFHFAEAERN AN XA BB R ERELRRAG Y, 2W AR Ry £ 5 ReF EHAS
T A Bk 8RB 4 (TBARS) A Ao i by B2 20 4, 3 44 = S MR B AE AT 2R AW B R 27, A A FHHRAHR
HEWE, R E (L)AL (a)VEH kB O)VATRARRAR, MEH GHHRMENIEMm, ~ &
HEHE LS FRARCILERR ZY (TBARS) MA¥ EHKALY, BmAMABTIRH S SO EE LS T E R MY,
TBARS & 23k ) LA 7Rm 2.0%R 4548, Fm 0.5%F 2.0% % B H B 478 7= by ZRRRSFIL S T BAESE—E
RE LA, AR A S A 0.1%F 2.0%H HAFH AR B 0.1%F 0.2%K 8 § 5450 4 54 fe Ig B iR b AR
&, AR E Z 8] £ 5% R 23 (P>0.05) ;754 0.1%F 0.2% K 8 H AAF ot Riaf e ik &b s AmE X £ 7 R L
Z(P>0.05) ;55 0.1%F2 2.0% % E 554 5 % Riafe g hrde bk &, A Hm A XM £ % R 2% (P>0.05), &R &M, Fm
20%F HHHERET XBEH SR ERRET U %088 E 43 TBARS 41K, 3 Riaf B 4 b 5,

Tk R Z AR R EA o HALF PT3EFE
ES 45|
NERS
8 A e T R 2 T A5 7 N T R b e R
A fz USRI 4, X S8 ) 5T R A B AT
WA AEA: RALFGE LN, W &R RE 2 W
W5, REMEAT R g K fi 2 78 A= Yy D e s
PE L, W4 AR AEH R (Grape seed proantho-
cyanidins, GSP) i i B ik Bax #l Caspase-3 # ik
i, W90 Bel-2 Ml Pro—caspase3 ik &, g i # 12
£ %A (Cisdichlorodiamineplatinum (IT) ,CDDP) 7%
SN RS AUSZRE A M (TM4) P/ -0, o R AR 1 25
A MM N % A %L (Reactive oxygen species,
ROS) & &30, 0 {20 i 39 4 J 391 % AE S S BH
i, AT 10 4] 68 240 B 35 9 e A, A SR ok 4 I A
H % (Oligomeric grape seed proanthocyanidins,
OGSP) £ gk 2 CDDP it £ HEK293 2 fit] £ 4 1A
07, It HAazZAEH S OGSP Byt S8 AL TG A CH,
DL 2 K7 O OB HEAT TG P B S A BOR
R T AR IO (R ™, 3 95% IR 3R
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JRAE T & .0.125 mg/mL [FZE M (11.25 mg/mL $t
IR MR AT 0.19% L BLER BT ) Al 45 410 i 28 < 4 14
Tarh P ISR R ARG, BN HIROCR 2 Hus
et FH VA7 TR BE B 52 e, AT AR SRy v AR R AL R B
SAAIEPE T FEERAE DR, 5 2 AR
IKERIBCHAR L, 7 K ) Be B A B T 7 Y
FI G BRAE T 4 8 2 A W RE D1 FLE B BE ) (P<
0.01), Hj™ & £E IRV [A] 2 AT B85 (19 £1 B (Red-
ness,a’) i (P<0.01) , LA X Jig i Fir & (A B 0 $t A ik
RET, AT LU PT M B2 AN, 7 R AR I i R 3k
AR A B b s I B B 1% 0 A A (Vs
vinifera L. var. Siahe sardasht, A, B AFF)
W, A 5 F R AR S TBARS {8, #2747 i i 4
PRRSE TR BTG BRBE ), AR B R AR ™
fi B 52 (Lightness , L) 185 (Yellowness , b)) H ,
H2 25 52 T 7 1 AT 4 A2 M (P>0.05) AL 3 i
JE®,

Wb | LA JE — 3 R 005 A ARDRE R 28 0 5 o3
B12.2% W) #i % (Vitis vinifera L. cv. Pinotage)
i, TR R A RE S, BRAIRE BRI
i, HN 20 5 A b J5T 77 AR SRS im0l ) I O T
I (50 mg/kg , AT 23 5 H R B [E AR ) AR A
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WY R EN I ] (7~14 d) BRAC 2 R
W {H  (Thiobarbituric acid reactive substances,
TBARS) 241 20%H# L T+,

U R RS TR, RICEIRE
SCA ) E B AR AR A T SN e T A
20%~40% ¥ Jig 107, %8 )™ 2R o g I 114 4 A 42 ol e
NIHPRE RERE G, FECRIEA ) A
N W7 AL A58 D T, A 0 T R v AR D 20 43 R
RS AZ AL WAL A 5 6 7 ik 2 1) /Y
KR Z LWy | H R U)X R 7 €458 1 52 0]
LR S 1 B 4 SO o 1 =N B 1 I 48 A 1) 4 o 2%
SR A A RS U I e IS F
I 2 80 41 7 B 4T 1400 7 ¢, S SRV 417 AT
IR ZY 280 U1 v A i (I E ), X LA A AT O 3
R P D e PR P R DR A A i Tl
o ]2k e A T B, AR T L BN AR SCE
) A KF 0 R T A 2 R AR T U i b i 0L 8K
A, R A i IR s A T B A S

1 MR57R®
1.1 #R5iHF

WG HRN A B, dbat g Rl B R A A
B 2% W) S #2432 W) 5 ) % KF (Chardonnay , B2 Z il
LT 87 #R A 4 KF ) | A I8 5 49 Ff (Cabernet Sauvi-
gnon, AR BE Bk, LA AR & e A A A7 ), i & 2 1 22
W FE R BRA W) 5 VRS BE IR KBS (rp ) ) 58 A
R ARy CREECRY NSk N R 6%
Fy AERURY H BB ), BHER G SE R A BRA A
BEH(EES), T REE L EHARA A 1
(52%Vol) , ¥ M & 35 e A A7 BR 2> 7 5 £ W AR (BLAR
18 mm) - E & I AR BRA ¥

5 % R (HC1O,, Perchloric acid) . T 33
7 (Butylated hydroxytoluene , BHT) A7 4% L kb 2 ik
(Thiobarbituric acid, TBA) 2,4 — — fi§ % 7 Jiff
(Dinitrophenylhydrazine ) , % fi2 & — 4 (Na,HPO,) .
B — S 40 (NaH,PO,) | JG /K i 1 4 (Na,S0,) | B
B4 (Na,CO;) . =% &R (Trichloroacetic acid,
TCA) ., #; 2 I (Guanidine HCl,GuHCl) . %4 1k 5l
(NaCl) . % 537 52 ¥ (G-250) . £ BE (C,H;OH) |
2 (H:PO,) . & A A6 4 (NaOH) |/ 2 (CH,0H) , =
AT (BF,) , [ 245 46 Ak 22 i) A R A w5 T

it — & 4 % (Malonaldehyde bisldiethy , TEP),
Adamas K7 A R 2 7 5 4103 5 F (Bovine
serum albumin, BSA), W [E 24 5 A 9 ) 56 RS 2 BT
S BE (CoHyg) , b VBT B2 T A AL B B 0 A5 BR 2
Al &50(99.9% ) VT (99.999% ), b & A PR 4N iR
FHEABR AT,
12 UE5iEF

CR-400 2211, #]Je K EREAF A RA
F);PEN3 HLF &b, f8[H Airsense /A A ;BSA822—
CW K, FEZ IR 223 A PR Al ; Cascada
BIO ik #L.0.22 wm ffUEME, 35 E PALL A+
F6/10-10G #B 4151 % 25 , i FLUKO 3t (AL B il
A FRA ] Cary 50 EAMAT LA YOOBRE T, SEH
Varian A 1 ; GSMS-QP2020 “< A € 3% it 115 156 H
1% Rix—wax (%A (R R 2 78, K 30 m, K
4 0.25 mm, BEJE K 0.25 pm) , H A< SHIMADZU
R 24t Synergy H4 BEEBR Y, 55 FEA S A48 A R
A
1.3 REHZ*
1.3.1 W 2% SCER(18)/ 77 ik, IF A A
B JE RPREC LR 1, DS A AT R4S 5 mm

x®1 ITXEBER. EHHER

Table 1 Cantonese sausage raw and auxiliary
ingredients formula

HmE/%(g/100 g 1)

# R - PN KB4

A A A
*F IR AE C 26.7 - -
WA RFFMESR R 26.7 0.1 -
MEF R R MES  R2 26.7 0.2 -
WEF R R MESR  R3 26.7 0.5 -
RNEFRFFMESR R4 26.7 1.0 -
WA R R MHESR RS 26.7 1.5 -
MEFRFFMES  R6 26.7 2.0 -
EEMHNAFAMES Tl 26.7 - 0.1
REN G RmES  F2 26.7 - 0.2
KERAFRWES  F3 26.7 - 0.5
KR EHFRMES  F4 26.7 - 1.0
BB HFAMES TS 26.7 - 15
REW R mES  F6 26.7 - 2.0

TE FER TR 10%7K 2.5% 3 3.5% 1 0.2% 1075 B (10%
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LB NILE G, SHEHE G50, 5 T 4 Ci
24 h, TR R A, BT 48 °C, A
48 h,

132 BB EE RN 275 E Rk,
5 D) T AR AR /N T 10 mm, SIS FLAE R 8
mm , bR AR D65, AT WL 100, L4204 10
mm, FEALYE S YT E = R EE (XY Z),
A g AR ORE Bl B9 S (L) VLD (o) B
(b ), B AURE AR 20 YT iR AT

L = 116(Y/Y,)"-16 (1)
a = 500[ (X/Xo) "= (Y/Y o) *|(Y/Y>0.01)  (2)
b* = 200[(Y/Y,) "~ (ZIZ) "] (3)

1.3.3 ) U BRSBTS 3k [20]1
Jiids, SR BTG KRBT, i AT 1E
M, IR T (25°C) B 2 g WM S ke fh
FRESIM Y, AR SHRAE 50 CHRE IR 3 hn#i 2
min, B8 R AW ] N 90 s, 0 B i dE A 65 s B R
SR, BT R 10 MEIERE A 1 TR B
— A B AR B S TR 9 5 e M i g 7 A i By, L
AL AR N B IE R GIGy Al , G NG R
N P SR e 2 FL S, G SR 3 S AR A 2
Rk 5 ASFAT
134 JREWRE S R 2% SCEk[21],
(22189 77 15, R 2, 4— i 28 28 F AT A= vk 0 e
B, HU5.0 g SRR BRIE S INA 50 mL
PBS % # (50 mmol/L,pH 6.5,0.6 mol/L. NaCl), 3%
Jz (8 000 1/min, 30 s) 5 45 ML 0.2 mL 2J 3¢ & T 2 4>
EP & W, 2 %A 5 mL TCA (0.1 g/mL) It ¥& &
A, B0 (8 000 r/min, S min) J5 3 F ¥, 1 S2E
A 1 mL HCI(2 mol/L), 73 4h 1 SZ it A ¥ DNPH (2
mg/mL) ) HCI(2 mol/L), ZEild F#frE 1 h, K54
A 1 mL TCA (0.1 g/mL) UL 3& & 1, I FH % |
(LBE: CR OTR=1:1 KAL) WEBE 3 I, A 2.5
mL PBS % # (50 mmol/L,pH 6.5,6 mol/L. & 2
AIK) , #& 30 J5 B0 (6 500 r/min, 2 min) , b7 o iE
(0.45 pm) 5 I 2E WG FE (A i) o

K H Bradford 5 iE 47 8 0T BE O 2 ), 4
AL N nmol/mg 1T,
1.3.5 )7 M B AC B B 2 2 IR 9 (Thiobarbi-
turic acid reactive substance, TBARS){H /¥ =
2 SCHR[2410 775,10 ¢ Y5 RER N 30 mL = &

WIC-FXEERS
1

WS-z R =
10 2 WsS-RAHLEY

W2W-HNE S BERS 9 3 W3C-8¥ . FEMS

W2S-B§  BEEAZ 8 4 wes-giki

7
WIW-H#E ) s
wis-FE%

5
WSCHRBSE S

B 1 BT 5 R R R AR B X R R
Fig.1 Electronic nose induction electrode

and corresponding substances

2 (RT3 %1 3.86% ) , [A B fin A 1.0 mL. BHT ({4
T E4.2%) , vkt 14 53 (8 000 r/min, 30 s) J5 i €
(6 000 r/min,4 min), B¢ 2.0 mL 3, I A 2.0 mL
TBA (0.02 mol/L) , ¥ 7K & 45 min Ji5 I A s3,,., B3
[Fi] Al

4E 00 mg (N B MDA )/kg FE &
1.3.6 T X E IR R4 0y o b 25 W K hs
HEPIR T AT IR Wi RR 4 43 53
1.4 H#ELIE

BRI AR UL BTN BT A RS B AT 3 IR E A 4
Rbric I E AR 2",

LT 2 A B AL B 32 ] Winmuster 4%
A% IXUBR B3 64T E 105353 B (Principal compo-
nent analysis,PCA),

K F SPSS 9.1 #E47 %4k 2= 54401, A Ori-
gin8.0 HEATHUHE iy B B AR A

2 BR5H5W
21 FEmEeE R

AR T 75 2 4 & ) = B Y B qE I 3R
2, IR AR RS 7 A LA /N T X BE AR A
BTG o (EY TR R XA L
(B UL, VA 048 257 DR 7 i 1 LT {2 R T B AR
) B TN TN K T T 2 K F R 7 il 1 L ) 5 5
BN # A (P>0.05) 5 U 0 25 KR 77 b Y o 1
RS BRAR A R H W0 R TR A R R
() a5 5 B AR 38 im0 k35, X BRFE & (C) 1Y
a AR (P>0.05) , i 1 1.0% % %5 ¥F # B b (R4)
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(1 o {E 5 R (P>0.05) ; BRI TN 0.19% 1 1.0% 7 %
R RESL B b (H 5 T C ARER SN (P>0.05) , HE
HAE M ILTF C AR (P>0.05)

PRl B A7 Z2 D R ZE s, AL HE LA 2R 1
RO A W T T 2T R (R AR I ) TR
Iy G20 DL R g B Ak B Ty 5K I AR
T 7E R AR o S S B i L, I & 2 i
FE R (Jabuticaba) WY (0.5%,0.75%,
1% , BTt sr40) fg W & AR Hg e W&
(Bologna—type sausages) ) TBARS fH (P<0.05), H.
WG (0.25% ,0.5% ) AAUAS 23 WHECE i 57 A
T 52 W), 34 T 8% A 000 22 I 90 J90 ) 230 € (B A
2 290 7T 44 0 T S AR R S o 0 1R BE B, BT
B A 14 0 R R AU T A TR Ak % P ORI, R it
M 0.15% (J5i 52 73850 InF, N BELL (A 1 8891,
VNN 2R RO R R BE R A R S, Ry L
8 " fEA b (H2IAF ARG, ALCcd
FE L% & (P<0.05) R6 4 L' {H 2 fik (P<
0.05),R4 HHE N o 3R (P<0.05) .C HFE M o
K (P>0.05) , R4 4LFE 5 b™ 38 (P<0.05) |
F3 4RESD b7 (HAE (P>0.05) , Al BEJ2 i T 45 k7
Wy m AR, AR K TR 5 T M 5 AR
A R
2.2 F&ERA XK EE K 5 4 4T

ARV T 5 G i 45 ) =X i AU 1) 32 B4 43
BrOLIE 2 fIrm, B AR — 32 o0 1 7 22 Bk Rl
65.78%, %5 F WMo HY I 22 TEREE R 16.34% , )
BB TEZH™RER, W HE—
F A FNER RS B R 25 TR R 82.12%
/NT 85% G FHAH, 77 AR S — E A A
B EANBEHEAT A ALK 43, HH 3 3 AT, C 4LRE
5 R6 41 F3 4 K6 H ™ i X 73 AR, F1 H 5
F3 417 i X a3 T8I, 50 3 o R B e AR
FHR2 4 R3 41F1 RS 417 i 2Z 18] IX 43 1 341K, 56
— ERAr R B EEN R4 H S R6 A F6 217
it Z 18] X3 1A, 55— 2 A B e e AR T
5 F3 A7 X AR, F2 05 F3 A7 IX
B F3AS F1 4 F2 4 C 4= X
A, F4 45 F6 4™ & X 7 T BA% ,F6 A5 C
2 R4 2 R6 41 F4 i X 43 1A, 43 A5 AN T)
1 32 B AR H

®k2 AEMITIZHBRE AEMEEE
Table 2 Lightness, redness and yellowness

of different processing Cantonese sausage

e 8
JE e . : :
L* ll* b*

C 36.94 £3.68° 423+ 1.04*  8.29+2.36%
R1 36.70 £ 3.91™  4.64 + 1.53% 8.44 +2.12"
R2 35.04 £ 420" 4.55+1.07* 7.24 £2.07*
R3  34.62+4.06" 503+1.10%  7.22+226%
R4  36.00+2.40%  6.01=1.25 8.82 +2.09°
RS 35.44 +2.93% 483 +1.22% 7.94 + 1.95%
R6 3391 +2.75*  5.02 + 1.07% 715+ 1.67"
F1 3429 +3.33*  5.16 £ 0.84" 7.45 + 1.40%
2 35.02+3.15% 4.601+0.92®  7.57+2.25%
F3  34.00+3.49° 4.64+1.12%  7.13+2.15
F4 34.95 +3.29% 523+ 1.26™ 7.58 +2.00%
F5 35.56 +4.08" 529 +0.77™ 7.29 + 1.87*
F6 3544 £2.66%  534+0.77  7.74 = 1.61%

TE < JH bR AN TR bR U8 =2 ] HA S 25 4 22 53 (P<0.05)

16 |- F4 24 F
4 /A
v Y/
a5 /) F5
2
13l 4‘75’/ R (. %
w7 M
7k
(A 4

CoRSE
First principal component(65.78% )

2 AEBEEREERSS S
Fig.2 PCA analysis of different processing

I

Ty

ESr
Second principal component(16.34% )

Cantonese sausage

HL TS N A 10 20 4 J8 S A W Bl , A [ L A
VI s XA [l # R PE a3 7 AR 1, R S AR
PN AR F T B ) 10 A K /N E AT SRS T, X
ANTRD = i B KR R AR AT X 43 T 50 b, F 54
AR N FRRAE I KU A U, 40 B8 SR AE S E
BRI e P A3 | L Rt 50 A i i A O 4
RMEL S BRI, R T AR G b 1 AR TS
Tk 2.0% , LA K K I3 4 FF A U i o4 0.5% 1
2.0%MF, 7= i B UBRBRAE I o & A= B AR Ak, Ry =
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i f GE KR B PR B IS 2, SR T XU U AT
E Tk Z — A I EAR B R IE B0 A5 Y
I3, SR SE B i BB E TR PR, 2.1 A
SR, AR XU FRAE AR DL 1 DL T, B0 2.0% %
V2 ) 2 AT i 7 ol ) BB B SR

A € XU £ BE 3 B 0] AL, A TN 2.0% K 1
R A AT A AR T RS B o BRARL WS N 2.0% ) %
FF B 0.5% K T 7 46 Ky il 2 7= 1) 23 €20 1 4
MR BEAR .

x3 AAMIIEZRBEHERSAH

Table 3 The discrimination of different processing Cantonese sausage

. K4 %
o C R1 R2 R3 R4 R5 R6 F1 F2 F3 F4 F5 F6
C 0980 0981 0991 0978 0983 0.927 0969 0971 0.948 0986 0990 0.934
R1 0.980 0999 0995 0988 0993 0980 0985 0986 0988 0.984 0.994 0977
R2 0.981 0.999 0.827 0970 0.874 0981 0.994 0993 0.984 0988 0.997 0.983
R3 0991 0.995 0.827 0975 0845 0979 0993 0993 0978 0.997 0997 0.987
R4 0978 0.988 0970 0.975 0954 0936 0994 0.994 0.991 0975 0.998 0.931
R5 0983 0993 0.874 0.845 0.954 0980 0993 0993 0983 0.991 0997 0.990
R6 0.927 0980 0981 0979 0.936 0.980 0984 0982 0973 0954 0.993 0.746
F1 0969 0985 0994 0.993 0.994 0993 0.984 0956 0.939 0983 0972 0.985
F2 0971 0986 0993 0993 0.994 0993 0.982 0.956 0.933 0979 0.986 0.983
F3 0.948 0988 0984 0978 0.991 0983 0973 0.939 0.933 0.971 0978 0.976
F4 0986 0984 0988 0997 0975 0991 0954 0983 0979 0.971 0.990 0.940
F5 0990 0.994 0997 0997 0998 0997 0.993 0972 0986 0.978 0.990 0.994
F6 0.934 0977 0983 0987 0931 0990 0.746 0985 0983 0976 0.940 0.994
VEHLAHAR R B AR
23 FEhBmAK B Z B K MY (Thiobarbituric 157 o
acid reactive substance, TBARS){& PR a7
RN T 7 il %) U (9 TBARS {8 =l T
B 3. WEIATRERNS 6 TBARS (B E T £3 |||+ ]
(P<0.0S), FLBRZVRITEEIN 2 FHE 435 i = © -
RS AT AT AT A B 46 77 S 1 TBARS (8 15 %4 BEBE 5 £ 3 ﬂﬂ i
TN B R R 25 7= i A B 22 R (P<0.05), o Wm

TBARS {E A T Wi Z 1], B50(8 Bl 25 75 o 2t 385 fin &
R R sh AR

G Wi AR A 98 ORI N A, IS TE
Y 7 R R AR AR 3R O S SR BRAI A 7 i ) B
0 8 AR BT LA KA 7 o T R v AR A T
ZH 438 S I P A R R BB A SRR
SC AR 0 2R ORF R RN A T 28 AF A T I TBARS
B3 %A T B TR (P<0.05), H LA % kB 1)
RO, ] fig 5 AT T S A 1 R AR T R A
TR A G, BAFE R AU R, LA R R I I
FFIE PR R K A AR G fh 2.1 F 2.2 A5 45 R AT

C Rl R2 R3 R4 R5 R6 F1 F2 F3 F4 F5 F6

3 AEMITZE TBARS &
Fig.3 TBARS value of different processing

Cantonese sausage

HL,F3 4 F6 2 R6 41 7™ i 7 22 IR B J5 iy XU R
KEAWEAL, HF6 477 5B @it T R6 Ml
F3, WE5E 7 o i A AIRE 7 0, R6 417 i B Ay
B I A BE SN T
24 BHEHRESE

AR 07 G il a8 ) 2 i 10 e 6 2 & DL
K4, SRR 7= S IE Y & 5 TBARS fH
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RSB ¥ R AT B T (P<0.05), HAF
FE 0 R B AROC FR 5 SRS N 2 T 4 R R
(A B L T i 2 AR F6 2 R R
50 R A RO —B(P>0.05) , BBREE
5 TBARS {H A2 fb#a Ay AL, RIS N 4 25
FFA RE % 1 2540 2 1 SRR 0T AL, AN A1
2 FF A B 5 B 1 ORI i 0 ARk A R RIOR 2
TG 2.3 785 SE T i R6 4L 7= fh i Ty 2 A
AL, S EE A A RS EUE R 41

i B B A 2 B AR R T
ES

P T SR R PR o T L S e ) S
Z— HEMEZENT T 2% 2ZHNENERS 5
1 JBK A RI AR 7 ST At R DG Y e o o
4% (Rosa canina L.) 3 UY) B[R] £5 7K 1 5 #F
FE R 20 kbR (Therian cooked hams), 7] UL i & 01
) JEL 7 D A0 ) P i 5 Ak g B e A 2 R A
B T &= 2 K& in A B2 R, e
FE— s TR LA A TR, R SOk 2 R
FARL, 72 ) S W v o AR 4 R A A R T 4 R
¥y e FEf SO S Y R AE T B3 N (P<
0.05), RIS AR B S TBARS H2E 1L
A — o BYARALE B 2 Ay N A T A 2R A
FE A4 ) A 107 S Ak R 2 A B A BT iE A G
H & EEXH 06 e 1A 252 0 (P<0.05) .
2.5 &R AAER 4 4

AR 5 Ze il & T =X 1 1) g 7 R 41 4 I
4, R1 A1 R6 #AT 5 =i L 19 2 10 A i iR
(P<0.05), HoAE F2 & 5 5 AR (P<0.05) ,F1 IR Z
(P<0.05), f L& 2K KA R6>R1>C>R4>
R5>R3>R2>F6>F4>F5>F3>F1SF2, Bk 2N
TN I0RE R 7 i 22 AN ARRD G U R L B A, v
R TR A 250 TR 7™ i 22 AN R T IR o BRI 5 %
TR RS T R Uk, HLAE F2 TRy RS
(P<0.05),F1 %X Z (P<0.05), 7 R6 o iy /5 [b e fik
(P<0.05), & k& 2K F25F1>F3>R3>
C>F4>R2>R1>R5>R4>F6>F5>R6, ¥ n 0.1% il
0.2% %z T 4 %6 AT K3 7 i SRS 160 R0 B M 1R o L A
=3 R1.R6 K2 Fl F3 i FIAR D 2 o5 LR AIR (P<
0.05),F4 [ F5 . F6 it A ig 7 /2 o5 s (P>
0.05), il m 2MARIK A F5>F6>F4>R2>F3>

0.8-
0.7F
0.6 ¢, b0
L £

0.5 & 4 g€ h

0.4f i
0.3F
0.2F

0.1

Bk
Total carbonyl content/nmol - mg™

0.0

C R1 R2 R3 R4 RS R6 F1 F2 F3 F4 F5 F6

B4 RAEMIIZRBEHRESE
Total carbonyl content of different processing

Fig.4

Cantonese sausage

R5>R3>R4>C>F1>F2>R6>R1

FERRRT R L 43 1, 1, =9, 12— /\ Bk I iz
(C18:2n6t) . i, Mi-9,12—+ /\fk iR (C18:
2n6¢) Fl R R (C20:0) 1 43 FL AR AL B K, X
77 i e 24 I 7 PR P ) S A R PRV L B R
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carbonyl content, thiobarbituric acid reactive substance (TBARS) value, fatty acid components and the flavor principal
component of Cantonese sausage were analyzed. The results showed that the brightness (L") value decreased and the red-
ness (@) value increased as RGSP and FGSP addition. The total carbonyl content and TBARS value of the product con-
taining RGSP showed a trend of decrease, the total carbonyl content of the FGSP product showed an increase, while the
TBARS value wavelike rising as the addition amount increase. The main flavor characteristics of the products with 2.0%
RGSP, 0.5% FGSP and 2.0% FGSP were similar to those of the control samples to a certain extent. In terms of fatty
acid composition, samples with 0.1% RGSP, 2.0% RGSP, 0.1% FGSP and 0.2% FGSP had a low saturated fatty acids
(SFA) ratio, and the difference between them was not significant (P> 0.05). Samples with 0.1% FGSP and 0.2% FGSP
had a high monounsaturated fatty acid (MFA) ratio, and the difference was not significant (P> 0.05), while samples
with 0.1% RGSP and 2.0% RGSP had a high polyunsaturated fatty acid (PUFA) content ratio, and the difference was
not significant (P> 0.05). In other words, 2.0% RGSP had a better effect on improving the quality of Cantonese sausage.
At this time, the total carbonyl content and TBARS value of the product were lower, and the PUFA accounted for a
higher proportion, the a" value was improved, while the flavor did not change significantly.

Keywords grape seed; fermented grape seed; Cantonese sausage; color; fatty acid; flavor component analysis; fat oxi-

dation; total carbonyl content



