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Tk T AR XU 4 S0 ) e R B I g s ) SR AR A
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T 2 A I 7 AR A0 R B U R e Y R e YT )
2 P ] R T A e A v B 7 A R H X XU
YA R

OAV J& b — 5 e AR W ot 1 o i ok JE 5 H
MEL5E 189 {1 %) EEAE, T FH 1 XU 5k 2 A 1A, —
N OAV R T 12 RS 7 it XU B iR 58 45
KL OAV BER A2 50X 7 il KU BTk Bk R 12T
P o T R b, S2 R AR v LN IR 5 20 e e
BN IR TR, Re Wi ER i — 2P & A Ak 22 4k
AT B e AR ) 5, 5% W) PR ) XU s ot A A
5543 M A T T B R A B B PR (Saturated
fatty acid, SFA) AMEFIAENIH2 (Unsaturated fatty
acid, UFA). BN A W R (Monounsaturated
fatty acid, MUFA) 2 A1 F1)g 5 12 (Polyunsatu-
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rated fatty acids, PUFA)ZHALAYZE4L , [R5 47 A
077 SR Al B 728 AR AR R A PR T AR 3 P R
i 3 ¥ A I T AR P IR B A AR A A, B XL
W B RHL O G4 A P TR A B UL 4
PR il i o J5 42 ) RS B T S AR BRI AR A

1 #MEFEE
1.1 #R5iF

T B I T R S, bt T T J A
FHIRAHE, 47885-U Supelco 37 Flfig iy iz H g5
i 15% = FALH T VA W, 95 [ Sigma—Aldrich
NE]IE Ok (i al ), 4l R e 8 | =S H b
s SR AR K S (B A B al)
ESEZE SYZi N
12 MNHB{5EH

M2e % Tj fig B b5 AL , 75 E MD 2 Al ;
TRACE1310 S AH 3% -TSQ8000 i i X . TG Wax
MS PR (30 mx0.25 mm 0.25 wm) |, 35 [ 3 2k
AR BN (R D A R F] 5 ODP2 1R A A
[ Gerstel 23 ) ;Sorvall LYNX 4000 15 3 7% b
B, 2 EFEB S RBHE (P ED A RA A
RE-2000B Y Jief% 725 AL A%, b 0o A4 AL A 2%
J 7 HH-1 BB i fE R K A B, 1 2 R R
(E T
1.3 KA *E
1.3.1 &AM HER S AR PP LRl L
VR 3 Hbyhn TRES , DA PO ROREIA L i R
w11 RIS RE RS W) R B 254 (90,105, 110 “CAN
120 °C, BF[H] 20 min) T W AR RE i Ry BORE 8, B
RS BORE 353 B 3 A EATHE A, AR L G 7%
Z I EH T 0~4 CLORMUA PR A7 . 7 A BURE SRR
B ic o BBk TR R | e RE 90 SC A TR RE
i 105 CAR B EE AL 110 CA AR § (120 CA
Rt
1.32 HJERERIC 2% Folch S5y Jy ik H2 1L
P A R S O RS B AR B 10 g & TRl
A 10 AR = E e BRSO (201,
VIV) PR35 EL(45 °C,2 h) 5 ot 38 . BOE i A
0.2 AR ER KR AT, FE 250 T 2 600xg B 5.0
15 min, 3¢ 20K, 4 T 23 BOR % 2 b
AT LA TG 25 R4 | TR T T—20 CIt 34 H

1.33 mHrmiE SHEMEEERRE &
A R R I E ) (GB - 5009.229-2016)1H (146 1
e W AR 7R 700 A 1 AT I
1.3.4  RIEIAG 7 & & ARG D R il s JILPY rh o
i U AV B 14 53 B3 2% Juaneda 519 72, I8 i
il 25 W R RN MO I A 380 5 v B 7 RN B )
T, FH A AR T 5 B 45 3 v R I 1 T
BT 0 HIOR P W B 2R B0 5 o i B g D TR 1Y
5% Gandemer ZEUEY s A8 B A A5 4L
R, 38 2k —Fp 37 A BN 2N
JE W 2 TR 5 b R Bt o i D T R DT TR e T
22 (6 i 8 A T bR A R T U R A )
(GB 5009.168-2016)", 5 fi e i 2 14 | 2 £ 73 B
Z: 7% i) B OE IR O vk A B SOM AR SGHETT 8
PE 735 2R 5 45 o & 1 O/ B IS JR] LG XE A NIST
Willey 3 PERG R, 8 1t 77 R AR i DL 6 g 0
AT A BRI RR & &, B2 DL ¢/100 g IG5 &
N o BEAEECEATINGE 3 W, BOFHME
1.3.5 MeWis i iE B0 AR P ZCRERE & 100
g,ﬁﬂ/\ 1.5 fE R FRIC K S i, % 3% $E L 60 min J5
T AR, o DS BRI R AT U 2R AR A B T
NEZ IR (R e 4 T bR o 2 it b i S A B
FEY(GB 5009.227-2016)20r1 585 1 3% 5 35 22
WS (B E 2 E R N R
M 5EY(GB 5009.181-2016)R H58 2 324366 1%
BAE  BAENREREATINE 3 K BOEE .,
1.3.6 RN S5 5 AEwFON I o i
A RV il B R T VBRI, HE B AR AL 10 g %
AR E TSR T, A 0.2 g NaCl DAJ 1
wL B SR H 0.816 we/wl B9 2—H K3 B
T 50 C/KH A B 30 min, R GC-MS il ,
GC &M . TG-WAX MS #% M4 (30 mx0.25 mm 0.
25 pm); HANEAET (599.99%), WE 1.0
mL/min, N30 R FF 2 min, MS &4 . 32 iR &
260 C;fEHZIRE 230 CyHLE 1.2 kV ;L FHE
JE R E 280 °C; HL T RE & 70 eV ; S HIB L o i
AL m/z 40~600; FHEE 8] 2 s K Frie BT i
k&5 NIST Wiley 255045 12 vE 41X} 1 b &
VB 2 LAOE SO RIS 038 KT 800 i, R H
Vg i AT s, B AR 2- B -3- PR i
Jorf MU TR AR, T A AR KUK ) AR X T B
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B o v R, A IR i v 4 T A XU ) Jo
b, BAFERFATIE 3 G BOPFRIE, 2 HER
SR T v R AT MR 3 A L TR ARG 0 5 11 U R
200 C, s MNE 1 R IS 35 AR S BEE (Odor
activity value, OAV), KR4 & vk B 5
B LA OAV, K OAV>T BIAL& Wi E N
i b B 3 M XU ) I
1.4 HFESFLE

HI SPSS Statistics 21.0 XJ £ 4 #E 47 ¥ 1. |
P 9 22 W TS R B 2R 07 22 93 #r (P<0.05, 25 5 i
#); H OriginPro 2021 #1774 K A1 3= 1% 43 43 #r
(Principal component analysis, PCA) I} /K ifh 4
HMESIHT (P<0.05, T EAR )

2 HREHLMH
21 ARAIZHEGTEFARNEL

12 i 2 o 3 2 DA O i D TR A )
febr, 1 AT A R RN A 2.51 mg/
g, MEHIAL ISR M B (P<0.05), ik 2.95
mg/g, AT RE A HH B BT R o B 1Y, A Joa B g vl g
T ) S0 1 ke 2 0 5t B G 33 7 A ) T Tt R P R
Tl A8 G, b i T 2 2R A R IR A R ) T
2 E FEAR (P<0.05) . i il T2 BN AR fh A
HE A e — A A AR — 5 = R SR IR K
fif# v LAAE B 5 B 7 R A R AN 38 n 53— J T g
IR DR A A SR AL R R RR N BRAR 1 S R MY
R AT AT B8 A H T 00 25 g 0 I 14 2 i B /N T Ak
ok i %) S R, I A% T LB 1 T v R AN T, v R AR
TR 5 R TR 0 AR
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M2

Acid value/(mg/g)

B 1

EHAERBERN

Acid values in sauce beef sample

Fig.1

22 ARIZEHTEFHWERNTK

1 WRAFE LS T 34 RS AR
e B o (A AR O . B AR 2 ¥ 2R R AR B vh 5 4
e 243 (52.21~61.33 ¢/100 g A ) , Hk A A7
7T WL AR 105 v 6% v P g 7 (34.20~36.78 ¢/100 g
R ) o T AR E 1 3 2 PR e e 29 B T IR A 14
17 Xk L A B 4 R R 3 (P>0.05) o i il T
2o iE BRI R D8 /D, T R R T i B R
Uie 25 i 10 R 2B B AL i, B A /N 7 KR )
JBT o A% TR L2 . 5 5 e i I 2 G, T A A T IR 1Y
This Bl & B 23 T B (P<0.05) , TiF B IR R 4
3 HG N (P<0.05) 3, 3X 7T 6] 2 B R 7K Ak 2 il
W BIRRIIIR . 120 CHE AL VR DG & f 8AIG, Ui B
Tk B2 T e (02 0 v P B SRR i T s AR R 1 A2 Ak
HRM AR R,

1 BEFAERPERSE
Table 1 Fats content in sauce beef
2% /[g/(100 g Mg M )]
fig Wy 8% 2 A Yo 4 5 5 5 90 C 105 C 110 C 120 C
*H A *H A *H A 7+ H M e

5 61.33 £3.83* 61.02+3.81" 60.23 £3.76* 59.01 £3.69" 57.32£2.58" 54.22+1.39° 52.21+2.26°
o g B 34.55 £2.06" 3420+0.14" 36.78 £2.30" 36.02+2.25" 3532+221" 35.81+1.24* 3422+1.14"
mHMEEERE 412+026"  478+0.30" 299+0.19° 497+0.31"  7.36+046° 9.97+0.62" 13.57 +0.85"

TE : [FAT A bR 5 R R AR 22 53 1 3 (P<0.05)

23 AEIZ&GTEFHREREBNETL
2.3.1 SFA UFA MUFA f1 PUFA #9254k J5 R
A SFA B0 42.59 ¢/100 g g i, UFA & &

9 57.41 g/100 g JEWT . F1 Il 2 AT, ] T 22 F
il 200 5 2 A b A ol R T TR A R B RN I
(P>0.05), 1%l Ji ,SFA 7 & M 43.11 g/100 g
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Wi ¢ B
Fatty acid content/[g/(100 g Fat)]

SFA MUFA PUFA UFA
5 0 2 2H 1k
Composition of fatty acid

I B /NG AN R R 22 5 3 (P<0.05) , T ],

2 EHHEMF SFAUFAMUFA # PUFA & 2
Fig2 SFA, UFA, MUFA, PUFA contents in sauce beef

JIg 105 1% 31 45.09 /100 g fg 7 ,UFA M\ 56.79 g/100
g NRIi % 2 54.91 ¢/100 g A .
TRAHE T A B E W 4 b SFA UFA |
MUFA F1 PUFA % & ,SFA & & %834 in , UFA &
B WTFEAL, RCR IR 90 CHHE] 120 C
BF, FE e SEA 7 o 2 2 0 0 i R B 2
120 CH, H 5 5 5 K (51.94 ¢/100 g fI§ R ), bR
Bhrp SFA S RHEE T 22%, B W RS Y
ThiE  Fefh R UFA & 2 SR WL 3, 90 C
105 CAHEFES: UFA &R 2E R AR FH (P>
0.05),110 CHI 120 CA R FE & UFA (199 5 0 3%
% F (P<0.05)90 CAbFR 20 | $4% T iR & 15 120 °C
IF, H B B A% (48.06 ¢/100 g JEHT ) , Hb 90 °CAb 3
20 UFA &R T 16%(P<0.05), MUFA i &
AL R SRS T 7E 90 CHF ,MUFA iy
B RAIK (34.95 ¢/100 g G ) , 5 BFURHA Ff MUFA
B O 25 (P>0.05) , Bl 5 A8 IR A
MUFA 1)+ & % TH 5 (P<0.05) ,120 CAR B
AR (39.01 /100 g g ) . % F PUFA, 4 —
WA W E 90 CHT, PUFA ) & = F il J5 % [
FEARA % (P>0.05), M5, 765 iR
(105~120 °C) ,PUFA 19 & & B 3% T B (P<0.05),
FEME A 9.23%~30%, UiH 105 CLA b1 25 11 it 32
XF 77 b PUFA 9 4040 B S n s URA & & 1 22 b
F %2 PUFA W52, BIF 5% 45 S 5 J8) 5 A A 0OI%)

A& TR I BE X 7L AR B R T R A AR B2 e 4 2R
—%,

232 SFA Ay fe  SFA BE b APk 45 4t B
L EHEZWEAS TR BRI TR, 5k
1o I TRE O AR AR R RE S A 8
Flv SFA, e H & i m AR HES AR K R R BR R (C18:
0) FFEHHMR (C16:0) A MR (C14:0) .+ e
(C17:0) AEA B2 (€20:0) T Tk R (C15:0) %%
2 (C10:0)F1 H #:fR (C12:0), HIZR 2 "I %1, 1< 1l
TEMIW AW, HeEls iR C10:0 1 C15:0
HGRAAEE (P>0.05),C12:0,.C14:0.C20:0,
C16:0.C18:0 ix 4 FhJIE 7 IR & ik 2 b T+ 28 4k
PR SFA SR AR EEA B, BIETZ
X SFA 20 A I 3 (P>0.05) , & il J& C14:0 & &
B, HB A iR & s s . ORI T 2% C12:0
1 C14:0 FEFEZWA R E (P>0.05), S5pifl T2
FHEE, ARG K8 R C15:0,.C17:0 H 3L
BT REE R TR B2 (P>0.05), AT B J& UFA
AW E AL TE TR, C16:0 F1 C18:0 SHH, &
W L2005 R AR D R 5 i 0 3 B (P<0.05) , 120
CHY Fr 143990 15 ) 452K (20.95 ¢/100 ¢ g i Fil 27.54
g/100 g B ), elsokk & & o 5 W E e T
34% ,12% (P<0.05) ,SFA 75 {1k 4 # 5 ] ¥ Ty 25 24
Xof i Y A B A IR I SR A5 SR — 8, A S kB
SFA ke, »F i B fuUSrk 22,120 CHE & &
712 e P RE SR e A ol R i B R v AN R R A
NS4S S SFARY,

2.3.3 UFA @oriAsfl 3R 3 50 ¥ 4 R ok i
) 13 F UFA, Hitp 40 & 5 Fl MUFA, 20 5% 8 A 5
AR (C14:1,05) /S BRIGE IR (C16:1,n7) . 1+
L ik—BBR (C17:1,n7) JMER (C18:1,n9¢) . 1
B — M52 (C20:1,n9) ., MUFA ' C18:1,n9¢ &+
e, MUFA 19 87% L) |, 2B MUFA 7= 3
DIfery RS, K2 E B UK i T A 5
Mo ] MUFA 78345 248 i T
i BR C16:1,n7 b, BARASALAS B35 (P>0.05)
B A RE B RS 8 Bl PUFA, 43 51 A W0 i iR
(C18:2,n6) .- JFkfiZ (C18:3,n3) . y— W ik iR
(C18:3,n6), Tt =42 (C20:3,n9)  4E £ 1Y
MR (C20:4,n6) , — 8 I R (C20:5,03) \
T+ R VUK R (C22:4,n6) . BRI iR (C22:
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5,n3), C18:2,n6.C20:4,n6 F C22:5,n3 ¥4+
PIEE S PUFA 19 F 2505 . 3R 3 AT F i BR
C18:2,n6 #h, Hit il T2 %14 PUFA & 2 JC ik 5
Ml (P>0.05) . Fifi 2 =0 il A R B R /9 TH s, 45
S kA B E AR (P<0.05),C18:2,n6 .C18:3,

n3 Bl A% T i

BE ) T i A i 3 R ARG (P<0.05) #E 3

®2 EFAERPSFASE

JU R & T 105 R, T RS i &, X
FHE PUFA, £ 105 CLA ik B Ab 3 & b
TR (P<0.05), JUHJE C20:3,1n9 1 C22:4,n6,
110~120 CAbBRAL H A A i, Ba B & dAE R PU-
FA K50, UFA 41502 b A 5wl 1% 62T
TR,

Table 2 SFA content in sauce beef

5F/(g/100 g 5 W)

H:zfi . o 5 90 ic%‘éi 105 jc%%ﬁ 110?%% 120 jc%tﬁ

pE ¥ o o
C10:0  0.05+0.00°  0.06+001° 0.06+0.01* 006+001* 0.08+001* 0.07=0.01" 0.06+0.01°
C12:0 0072001 0.08+0.01" 007+001" 006+001" 0.09+001* 0.10=0.01"  0.12+0.01°
C14:0 1242011 1.72£016* 127+0.12" 1.9220.17" 1.84+0.17° 168015  1.95+0.18"
C15:0  0.18%0.02°  020+0.02° 036+0.03  032+0.03  024+002° 021=0.02  0.25+0.02°
C16:0  15.68+0.43" 1545+1.04 17.76+0.61" 17.39+0.58" 19.1+0.74* 2044 +0.86" 20.95 + 0.90"
C17:0 074007  0.61£0.06° 091008  099+0.09  0.89+0.08  0.87=0.08  0.94+0.09°
C18:0  24.63+ 124" 24.96+127* 2455+087° 2581+035" 2522+0.65" 2635+0.85 27.54+1.15°
€20:0 — 0.03£0.00°  0.11+0.01"  0.11+0.01" 0.15+001° 016001  0.13+0.01"

VE < AT A /NG 5 B AR R 5 22 5 1 3 (P<0.05) ,— IR B ARAG Y, F &,
*3 HEFAERPZEUFASE
Table 3 UFA content in sauce beef
4 F/(g/100 g 5 5 )
Jig Jo 5 A , _ 90 °C 105 °C 110 °C 120 C
R W ) 4% 5 B ) AF 5 o ) _ o

FEH FEA FE A FEH S
C14:1,n5 — 0.50 £0.05*  0.13+0.01" — 0.68 +0.06*  0.75+0.07*  0.85+0.08
C16:1,n7  1.73+0.16"  3.03+0.28  0.99+0.09" 072+0.07° 321+029" 235£021" 3.54+0.32"
C17:1,n7  04320.04° 042+0.04 026+0.02" 023002 051£005 0.62+006° 0.59 +0.05°
C18:1,n9¢  34.05+3.10° 33.12+3.01° 34.6+3.15 34.00+3.09° 3222+293 33.12+3.01° 34.03+3.09°
C18:2,n6  10.13£0.92° 9.11+0.83" 9.71+0.88> 10.56+0.96' 9.35+0.85" 7.72+0.70* 435+ 0.40'
C18:3,n3  0.64=0.06" 043+0.04 024+0.02" 0.60+0.05 0.54+005" 033£0.03* 0.15+0.01°
C18:3,n6  0.20+0.02*  021+0.02* 020+0.02° 0.17+0.02° 0.15£001° 0.12+001" 0.10+0.01"
€20:1,n9  0.10+0.01° — — — — — —
€20:3,n9  0.18+0.02*  0.06+0.01* 0.16+0.01* 0.01£0.00" 0.02+0.00" — —
€20:4,n6  6.62+0.60' 6.63+0.60' 590+0.54 543+049" 524+048  4.65+042" 4.15:038
€20:5,n3  0.69%0.06' 039+0.04 051£005 026+0.02" 021£002 023£002  0.11£0.01°
€22:4,n6 0522005 0.32+0.03  0.46 0.04* — — — —
€22:5,n3 2122019 258+023 1.73£0.16> 136+0.12° 025+0.02% 023+0.02°  0.19 +0.02°

234 JEBIRR LG AL n-6 RF PUFA #ln— 3 PUFA JZ P40 8 17 B2 fd E HL 31 () 3 2246 A, n—6

3 &5 PUFA J& E 8IS R . n-6 PUFA/n—

PUFA/m-3 PUFA )5 v] Ay AR A= #1144k 2 R
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PRI R, 25 2 P n—6 PUFA 5 n-3 PUFA
Ll Rk o DO AT 348 R B o A8 05 1) AU 281, ey T 3
AL, ¥4 A H n-6 PUFA/n-3 PUFA i 5.06~
19.01 . Fifi 5 p<i il F1 A% B UL EE A9 87 ,n—6 PUFA/n—
3 PUFA Wy IL(E S BB S, YRR EE R T 90
C It n-6 PUFA/n-3 PUFA It {4 W % T+ & .
WHO/FAO #EFEARHETT NI & & F5 P n-6 PU-
FA/n-3 PUFA 7F 4.0 LA R A, &% o =AY
RESWM SRR FRES, TEERESE D R
FEHAE N 4:1~6:1, N ABF IR 45 /B % & F A
i B BUARY BE 5 n-6 PUFA/n-3 PUFA e 1{E %
i, OO SRR S HE T e RS
By 20 A 1R R ) 5E 45 5 — %, n—6 PUFA/n-3
PUFA WE# B 5 R WIRE R @A XA, k5
JERE A AT 56, X & Ok PUFA 3 22 9 v 4B,
JT 35 IR R R PR AR B AR T =3 PUFA T it 43
A

PUFA 5 SFA 1 LU AR 2 4 6 i I 1R 8 S (B
AR o — B bR, SFA A Z R 5 5]k
O IS B , T 2 e SFEA 52 i A AR I A=
FEHLAE . Enser SFCOFNHE [ T3 A B 17 WU D7 R 1)
PUFA/SFA J¥f 5 T 0.45, ASHIESE 0B AE & i
PUFA/SFA {E°~ 0.5, B in T/ 4T, F A 2RI
5 S5 RS LA 0.42 KT 0.45, BEE R
T I FE B PUFA/SFA (48 22 BA%, R 1 TR
105~120 CH , B & PUFA /SFA 5 B &K T (P<
0.05) 5B FE i, 2k T R B AE R R PU-
FA & BEARFT SFA & 2 Fh = i 45 3L . R L D6 HH 5%
BRI 90 °C Y X g 0 2 4 i 52 M /N, T o K
JEE i PR 2 PR TP R I SR
24 AEIZEUTEFHEBIHELER

PR Al i T A v Az B SR A SR 2
Sy RA BRI A Ak, MR A AR e 25 7 Az
WE R B EE ERAE T, YR B B AR AR Y
T | P S5 ) TR PR A O A SR A R R T T
Ik B 1 AR AR DU 2 ol 5 TR BRORG AR R AR R
g Ji 1Y i S AL 1H (Peroxide value, POV) 27 ot Jil
e i R B bR, RS S BRSBTS A Y R
FE TN RS UFA &AL 2 i s B IR g e
Wy, HAE ok AR E H 2 BR (E (Thiobarbituric
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Changes of Lipids and Odor Active Components of Sauce Beef during Processing

and Sterilization

Li Su', Wang Shouwei', Zang Mingwu',

Wu Qianrong',

Huang Huijia?>, Zhang Shunliang'

(‘China Meat Research Centre, Beijing Academy of Food Science, Beijing 100068
*China National Accreditation Service for Conformity Assessment, Beijing 100062)

To study the lipids and active flavor substances of sauce beef during processing, gas chromatography -mass
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spectrometry  (GC-MS) and other technologies were used to detect and analyze acid value, fats, fatty acids content,
lipid oxidation and odor active components in sauce beef samples, which included raw meat, tumble marination samples,
cooking samples, and samples secondary sterilization at 90, 100, 110, 120 °C. Results showed that the acid value of
cooking sample was the lowest (2.16 mg/g), acid value of sauce beef samples increased with the increase of sterilization
temperature, samples sterilized at 120 “C had the highest acid value (3.68 mg/g). The content of phospholipid in raw
meat was the highest (61.33 g/100 g fat). With the increase of sterilization temperature, the content of phospholipid de-
creased 52.21 g/100 g fat, and the free fatty acid content gradually increased to 13.57 g/100 g fat. Tumble marination and
cooking had no significant (P>0.05) effects on the total fatty acids in sauce beef. Thermal sterilization could increase the
total content of saturated fatty acid(SFA) and decrease the content of (PUFA). UFA content was mainly affected by PU-
FA. Changes in MUFA were not significantly under different processes. Heat treatment could significantly (P<0.05) reduce
the content of PUFA. Sterilization temperature above 105 °C could destroy the PUFA significantly. With the progress of
the processing, n—-6 PUFA/n-3 PUFA gradually increased and PUFA/SFA decreased. The sterilization temperature above
105 °C could significantly ~(P<0.05) increase the degree of lipid oxidation and promote the decomposition of fatty acids.
OAVs of nonanal, octanal, 4-allylanisole and linalool were higher in sauce beef samples. Fatty acids were signifi-
cantly (P<0.05) correlated with the changes of odor active components. Fat oxidation was significantly (P<0.05) corre-
lated with 2-heptanone, 2-nonone, 2-pentylfuran, ethyl acetate and so on. In summary, the processing temperature be-
low 105 Ccould slows down the deterioration of lipids in sauce beef, which can provide a theoretical reference for the
quality control of sauce beef.

Keywords sauce beef; processing; fatty acid; lipid oxidation; odor active components



