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TEE: SCEELL S AT E N SME A BT X G, AT B RE VAN . IR IR AR S R AR T . R ER
B, 5 s o i S SR BE 40 B 3 394.39 3 109.18, 2790.72. 3 204.49 F13 742.91 g-mm; HEE/5H
69.61., 66.63., 63.88. 76.46 176.78, 5 FiEtafpsrilkeit 17, 15, 22, 19, 15 FAgliEe, iR . Wb Fts
RIRRAE S R fa i rh S B 8RR RRAHX S =500 17.87%. 26.42%. 16.92%. 59.56% Fil
59.27%, % B & B2 A RIS IR J9 DHA (13.28%). 5 R ta i dhas 83 Fhi% Ly i, Hohms
FE 6 R, W2 S Fh. BRIIZE 6 Fh. SR 25 Bl BEE 8 Fh. MR 22 Fp . HALZE 11 b, Al A PN S EESH
EMRBHAYIT (61.12%), Wifafn B HERMmEW LR L 7.66%; il B hERE MY LB N E, &hts
50.68%; TEfalf C R W& i dem , HUCHERZSS; falh D fifally E b, BOMEREYIR & Biwm, a0k
43.12% #i1 38.48%.
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Comparison of quality and volatile components among five
brands of cod sausages

YE Fan', CHEN Kang"’, TAO Meijie', LI Simin', CAO Yalun', DAI Zhiyuan"’

(1. College of Seafood, Zhejiang Gongshang University, Hangzhou 310012, China; 2. State Key Laboratory of
Aquatic Products Processing of Zhejiang Province, Hangzhou 310012, China)

Abstract: Five brands of cod sausages were evaluated for their gel properties, fatty acid composition and volatile components.
Their gel strengths were 3 394.39 g'mm, 3 109.18 g-mm, 2 790.72 g-mm, 3 204.49 g-mm, 3 742.91 g-mm, respectively, while the
whiteness was 69.61, 66.63, 63.88, 76.46 and 76.78, respectively. A total of 17, 15, 22, 19 and 15 fatty acids were detected. The con-
tents of oleic acid, linoleic acid and palmitic acid were relatively high, while the relative contents of polyunsaturated fatty acids were
17.87%, 26.42%, 16.92%, 59.56% and 59.27%, respectively. The total amount of EPA and DHA in Brand B was the highest
(18.00%). A total of 83 volatile components were identified, including six aldehydes, five ketones, six acid-phenols, 25 hydrocar-
bons, eight alcohols, 22 esters and 11 other components. Acid-phenols were the most in Brand A (61.12%) but only 7.66% in Brand
B. The relative content of esters in Brand B was higher than those of the other components, reaching 50.68%. The volatiles were
mainly composed of acid-phenols and esters in Brand C. In Brand D and Brand E, esters were the most, reaching 43.12% and

38.48%, respectively.
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J7); DK-S 12 RUHHER K (IR AR LY
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Table 1 Ingredient list of five brands of cod sausages

7 THIES

brands of cod sausage
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ingredient list
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fa % A Brand A il
FREARL . 1AL
14 % B Brand B
fa}i% C Brand C S P, BRIRES . B HER . ARWEEE . /NEEH
1t D Brand D
14 /% E Brand E
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5%

H P/50 NEEMNERIL L, EHAE S mm, ZEHIEE

k7 60 mm-min o JHE I AR TR R [ A
e AR (1), YIRS EE IR 5 K,
BB (g- mm) = BEZLTREE (2) x Y BEIR & (mm) (1)

132 HEEE 2 Park 41, SR Hunter
Lab ZM I E L (GERE) . @ (EfE LI/
MERIE) . b (A N B B ) . 454
B 5 k. WIEAL Q) HHEHE ).

W =100—[(100— L") +a +b™]'" )

1.3.3 JRWiRR4URIE 2 Bligh f Dyer'” J5
o B4 g BRI A OB F, A 12
mL &R Q 1, V' W) IRATHEIIE 3min, HIF5Ee
JE B G 40 kHz, A I3 300 W) $2HL
20 min, {EJE 8 500 r-min ' &> 15 min, TR
FAWR TS, 7ERRBGHAET A 5 mL 0.5 mol-L™
AP, T 65 °C K 20 min, JREFE
EIMTETHE R . BHIFIMA 2 mL 14% = FALH-H
BV, T 65 °C /K 5 min, FHEBEAHEE 10 min
JEIMA 2 mL IECKE, ¥R¥ES5H 2 mL RS ALEN
Wk L2, SESEEEZ, AKRRREK,
RO UERE SR A T AU — ik b 45 IR
R Sy B AR B i, AR S IR 3 Ik
MO 48 HP-INNOWAX £ 4045 (3%
FE (30 mx0.25 mm, 0.15 um); FHEFLF: #IIE 50 °C
{5435 2 min, J5L) 4 Comin’ FFE 250 °C, {54 15 min;
PRI 250 °C, ikl 40 = 1, #FFFE 1L,
S FE K 0.65 mL-min ',
1.3.4 FERMERMME 4 g BEMSEATHZS 2L
A, 70 °C FAff 10 min, KA 50 um DVB/CAR/
PDMS ¥ 2 2 BEL 7R W B 40 min J5F 250 °C T
" 4 min,

GC 411 R faiitE , Trace TR-35MS (30 mx0.25 mm,
0.25 pm); #HS () W 1 mL-min ', A4
PERETTIRE 250 °C; FHERER . FEEA 30 °C fAEF
Imin, 4 °C-min ' M 30 °C 7% 92 °C, 1445 2 min,
FLLS C-min ' FFE 200 C, FJ5LL6 °Comin ' il
TR FTFE 240 °C, {34 4 min,

MS &M e 7 (ED) B TR ; ML LR
70eV; BSFURREE R 250 °C; (BHZRIREE N 250 °C,
For i) 3 B2 R 280 °C, FBriE A VEE m/z 33~450,
Ao
1.4 BUESDH

5 2 PE N3 5 NIST 2.0 B0 JE R
24 TE S DU R BE 2K F 800 (B K AH M 1 000) fil %
ELERT UM, Hm B — kRSB43 KAl
rEAERS e, @ at IBM SPSS Statistics 19.0 k4
AT AL BEECE . A Origin 2017 #E47 KIZRHI1E
SRR “OSEEEHRMEZ (X +SD)” 75, L Duncan
K S HEA Ty 225001, R PRl RRAS Y 8 b g,
HH ekl WEPEARCERE R 0.05, 4 P<0.05 B,
R 25 53 i 2

2 ERE

2.1 5 FES @A RS AT

5 Tl 10 Ji P9 5 M oo 0 R L 2, 5
fEtalizrh, faly B YEERSRE fem (3 742.91 g'mm),
AT RESE R AR T oA ™, g E 3T X8
W, XSG A . ISR AR 5 s
Yy, TASEHGE™ ™ 15 s S NREE (AT DL 3 4
e A BE I IR . s A A B e
R (3 394.39 g-mm), H[Ff E 2545
F(P>0.05), XAlREEH T AhZ0mT R
P RIS . BIER, ARERFSE T R B
SEAK AR T LA £ BE ) A BRI, Luo 251

R2 STHES f R7RRGRE T

Table 2 Comparison of gel strengths of five brands of cod sausages X+SD
Bzt fifp A i B fafis C faf D il E
index Brand A Brand B Brand C Brand D Brand E
T T3 ¥ /g breaking strength 429.05+60.31" 362.23+23.87" 378.80+26.28" 428.23433.84" 439.63+14.09°
M1k %R B /mm depth of depression 8.05+0.93" 8.62+0.38" 7.31+0.28" 7.66+0.60" 8.63+0.51°"

HENEHR B/ (g-mm) gel strength 3394.39+471.57"

3 109.18+287.07"

2790.724277.61° 3 204.49+307.20™ 3 742.91+280.25"

H: AT EAREREAR IR 25 B (P<0.05), TIA

Note: Values with different letters for the same index are significantly different (P<0.05). The same case in the following tables.
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brands of cod sausages
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Figure I Whiteness of five brands of cod sausages

2.3 5 FhiEEEFRRRTERZH R 9 T

5 Rl R 17, 150 220 19,
15 PG IHIR (3% 3). il A KL 8 Fhifs FfIR
M2 (SFA). 4 F LML A% 7 R (MUFA) Fl 5
Fh Z NS T HR (PUFA); il B A H 8 A
SFA. 3 Fi MUFA 1 4  PUFA; fifiy C ke
11 # SFA . 7 # MUFA #1 4 # PUFA; fafij D
KiiH 6 Ff SFA. 6 B MUFA F1 7 Fh PUFA; fiillj
E kit 6 Fft SFA. 3 Fl MUFA Fi1 6 #' PUFA, )l
A 3 KRR BT & 73 ZHET i MUFA (55.88%)>
SFA (26.25%)>PUFA (17.87%); fills B #fl SFA
(51.22%)>PUFA (26.42%)>MUFA (22.36%); fiji#
C H' SFA (50.80%)>MUFA (31.89%)>PUFA
(16.92%); fuizs D FF PUFA (59.56%)>SFA (24.65%)>
MUFA (15.69%); £ E it PUFA (59.27%)>MUFA
(27.85%)>SFA (12.54%).

5 Firfis £ fizg T i e e FR A I D7 PR X2 SR A 1R
(C16:0, A 12.08%~28.51%), iX Al /& ARz IR
TEAR Z IR K Fg K b B4y o AHOCRIFSE A8,
WS04 (33.55%)" . Befif iz (25.28%)°"
1 (15.92%)" . # T 44040 (Thunnus tonggol,,
23.02%)" FAE IR B S RSB . TE AN G
Wi, WhER (C18:1n-9) ¥k E, HiEm
% A R 52.90%, RIS A B E e g i
MR o PR P LA S5 R AT I 37 e L [ s R AP 2 g 2
FRE S Y 9 B A s s o™, i
AT DLk 5 AR IR R IEE R g
ifgr, fali B & hbdws 1920 DHA, HAth 4 Fpfis
a2 o WAR (C18:2n-6), X Tlls B ik
T & & DHA BU¥Eh (DHA &1 =35%), n-3 &
AN TG D5 R 2 v K £0 ) B LRI A TR, S AL
FA RO MR A KU AR T, [RIHA BA
Pk . ML AT AR T fmm D
E &% n-6 ZAMERIRNIR, fmicm THAD 3 File
o BFSEERIL, n-6 Z AN FN A D7 R [ H A R AR
MERRR, I H5 n-3 ZAMFIRITEIA H R
FArP, Hi AP, 20 n-6 RS
TR S s EE i i FE A RE , 7EAIK n-3 Z2 AR
WiFRBEARS, N RVEFIHE B350, I, Raphael
#1 Sordillo” "4 1} n-6 SPUFA/n-3 SPUFA 1] LIYE N
REWGRR B FRME R — N EHEHWrE bR, IF HixE
ez 4 0 1 i) DLRRAG RO i 450 0 S B SE T
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Table 3 Fatty acids compositions and mass fractions of five brands of cod sausages X+SD; %
iz s fafis A 1)l B fuliz C falis D 1l E
fatty acid Brand A Brand B Brand C Brand D Brand E

FR C8:0 0.44+0.01° 12.11£1.30° 0.510.04° ND 0.10+0.00°
4R C10:0 0.36+0.01° 6.25£0.46" 1.21£0.08° ND 0.09+0.00°
T—Wz C11:0 ND ND 0.11£0.01 ND ND

+ —HBRIR C12:0 0.08+0.00° 0.27+0.01° 1.4240.09° ND 0.02:£0.00°
=R C13:0 ND ND 0.18+0.02 ND ND

W ERERR C14:0 1.2540.01° 3.5840.05" 5.6340.35° 1.29+0.02° 0.21+0.02°
T HAKER C15:0 0.05+0.00° 0.64+£0.01° 0.60+0.04° 0.07£0.00° 0.05£0.01°
FEAAAR C16:0 23.110.01° 21.32+0.74° 28.51+0.46" 22.11+0.00° 12.08+0.02°
+LEEmR C17:0 0.24+0.00" ND 0.59+0.03" 0.27+0.00" ND
R C18:0 ND 5.8340.56" 11.04+0.30° ND ND
TEEERR C20:0 ND 1.20+0.04° 0.99+0.01° ND ND
kR C22:0 0.72+0.03" ND ND 0.74%0.03" ND
b pumEg C24:0 ND ND ND 0.17£0.01 ND
IR R SSFA 26.25 51.22 50.8 24.65 12.54

P REHER Cl14:1 ND ND 0.70+0.05" 0.03+0.00" ND
HR— IR C15:1 ND ND 0.18+0.01 ND ND
FRAEIHER Cl6:1 1.92+0.03" 4.21£0.06" 2.84:0.21° 2.3740.03° 0.24+0.00°
+-ER—IER C17:1 0.200.00" ND 0.16+0.01° 0.26+0.00" ND
AR C18:1n-9 52.90+0.08" 16.43+0.57° 27.51+1.04° 11.48+0.01° 27.39+0.05
AR C20:1n-9 0.8620.01° ND 0.18+0.01° 1.36+0.06" 0.220.02°
—DUBR—HER C24:1n-9 ND 1.73+0.02" 0.33+0.02° 0.19+0.01° ND
FARMIFIE IR SMUFA 55.88 22.36 31.89 15.69 27.85
iR C18:20-6 15.48+0.04° 6.65+0.38° 10.27+0.41° 41.86+0.16" 50.19+0.37"
- IR C18:3n-3 1.06£0.01° ND ND 1.26+0.03" 6.95+0.05"
y-TE3HIAR C18:3n-6 ND ND ND 14.79+0.02° 0.40+0.02°
MRi-11,14,17-Z 8 =42 C20:3n-3 0.46+0.02" 1.77+0.07" 1.06+0.03" 0.51+0.01¢ 0.53+0.03°
MGi-8,11,14-—~f — )2 C20:3n-6 ND ND ND 0.1120.01 ND
TR HMERR C20:5n-3 (EPA) 0.21£0.01° 4.72+0.04" 1.92+0.14° 0.27+0.02° 0.25+0.01°
T THEROSHRR C22:6n-3 (DHA) 0.67+0.06° 13.28+0.24" 3.68+0.24° 0.77+0.06° 0.94+0.08°
ZAMAERIR SPUFA 17.87 26.42 16.92 59.56 59.27
EPA+DHA 0.88 18 5.59 1.04 1.19
n-3XPUFA 239 19.77 6.65 2.81 8.67
n-6SPUFA 15.48 6.65 10.27 56.75 50.6
n-6ZPUFA/n-35PUFA 6.47 0.34 1.54 20.22 5.83
PUFA/ZSFA 0.68 0.52 0.33 2.42 4.72

¥ ND. Kkl 3 4 [Fik
Note: ND. not detected. The same case in Table 4.
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KRB SBEPEEERS, RIEE RN & 7 A
MIREIE . fall B HPifE & DHA #Evl, HARE
FIEE I, KA Bt , MXIEZ 4,
24 SWEGMIELERD ST

5 Pl fa i LA 84 R A Y B, HoHp g
JE6 M. B2 SFP. BRI 6 Fh . JRJ 25 Fh . B
FQ P, BRI 22 Fh . FASE 11 A (FR4). fap
A. B. C. D. Efsrjilkaili 26, 21, 36, 31,
34 FPHERMEDI T . AS[F] b O AR R B
AU S 22 Ak, fallg A PRI o A
R EYI R (61.12%), Tifals B iRk
Y R 7.66%; s B IO L Y R IEESS A
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fallp A, D, B RN E] 2 i A
B RN 12.64% . 10.22%., 11.70%, B Rk
Yy AR, R SE S T X 5 Al fa i
)RR KU B G HEVE . S R el h s il O
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(RIS X BRI A AR, 22U 3
BRBRAL Y. 5 Fhifafigrh, TR S EY
R, TRECHSEE ) A KA R K fa
H, HIRZIARIT R, FRRERT AT A
VE, JRE A, BEfn R 10N I fa Y R SR
S AN, TEfaln B, SRR IR
HEE, 2y R Ak, Bl Dok, F
ARz B, R R R R R
BRI, TR s A BOROREE AR U

PR AR et HAs ik, X &
PUET 5%, el aeming 4 s 2 Fg
K, Hrh, T, 3TN AE-6-H AR
Wyt A, s C B i g & Y
Jio CHEFEZFMEN—FERRA . &R, 2
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ENERNHFES . BWETm. Rl
A SN, A 4 B fn AR s o e R A
Y, Hfalp B, C. D, EhRESESI A
28.86%. 12.28%. 14.44% . 20.21%, BIELRE.
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a-JEH 4 . Ekundayo 257 78 B U b £ 0)
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() R (E — e i, X P XU IR BTk K (HBH
BREERYIIC AT LU A I B iYL )
D. EmyBEREaim, mts A, B, CH&AL, 7]
B R ) B2 n-3 Fl n-6 Z2 ARG R
R &R 014 7)110] %3 Susl /=l e ). 131 4
YRR ZE ARAT . 5 R P ARG 1 M3
XFEAEY), HAE A TIROK M0 S K a5 &
PERIRYT T, HBIEAL 1 pgkg ', 7R fa A iy
AR IE BEH (ROAV fH) Ky 1.13, J2EH AP
FIRFMAE, 5 R e B R R
Kz, Hifaly A BRES BRI (11.95%), H
i 4 Fhfa g B ERZE B E AT 28.27%~50.68%, X
ST R RIS R A Ak
PR XK . i A Ml D rp R 2- B Sk
Wy, XIS IS YA ARKE R B A AR
HXT R Rk B Rl AR . (E G A Fifa
7 B ks by i, 435l 1.62% F10.65%.
ML A PR A= N =8, e — O L
TEMEESR, BAAHA S R/RAL, HEX
KW T B RS, B e
R SFRRIE, X i s R XUk B B mmk . (Y
el B fifaly C i 2-2 3k, XMk
3 e LA AR 4 PR R R ARG F B ()
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Table 4 Volatile compounds and relative contents of five brands of cod sausages

XTS5 5 /% relative content

a&Y
compound A fapB  fpCc M D MBHE
Brand A BrandB BrandC Brand D Brand E

{525 aldehydes
C\ ¥ hexenal 0.59 0.65 0.67 2.51 2.35
I vanillin 1.86 ND ND ND ND
I benzaldehyde 1.84 1.84 1.32 ND 2.12
T-B% nonanal 6.93 1.03 2.18 7.02 6.05
S octanal 0.83 ND 0.37 ND 118
(E)-2-H 3-2-T I (E)-2-methyl-2-butenal 0.59 ND ND 0.70 ND
fif2 ketones
3-Z T F-4-¥52 F-6-H L2 H-NE IR -2-ili] 3-acetyl-4-hydroxy-6-methyl-2H-pyran-2-one 1.53 ND ND ND ND
2- 7'M 2-butanone 1.09 ND ND ND ND
2-F-Hii] 2-nonanone; ND 0.31 0.21 ND ND
2,6- - H1 3:-4-Pifi 2,6-dimethyl-4-heptanone ND ND ND ND 227
4,6- - FF JL-2-BE 4,6-dimethyl-2-heptanone ND ND ND ND 1.96
FRIZE acid-phenols
52 2 By 2-ethyl-3-hydroxy-4H-pyran-4-one 59.72 ND ND 11.11 ND
AL T &M 1,2-dimethoxy-4-(2-propenyl) benzene ND ND 6.28 ND 0.94
34PN A6~ S SE ) 3-allyl-6-methoxyphenol ND ND 37.48 ND 9.11
2,6- —RUT HAW; 2,6-bis (1,1-dimethylethyl) phenoll ND ND ND ND 1.42
WAL sorbic acid 1.40 ND ND 3.89 ND
3EHR octoic acid ND 7.66 ND ND ND
J&2% hydrocarbons
++—J¢ undecane 0.52 ND ND 0.83 0.73

FPU%E tetradecane ND 5.88 ND ND 0.83
+ .kt pentadecane ND 12.52 0.90 ND ND
+75%¢ hexadecane ND ND ND 1.42 ND
2,6,10-= H 34 PUksg 2,6,10-trimethyltetradecane ND 4.67 ND 1.20 0.89
2,6,10-= B J+7545% 2,6,10-trimethylhexadecane ND ND ND ND 0.69
8- I WA BE 8-propoxy-cedrane ND ND 0.38 1.47 ND
IR =4H 1,3,5-cycloheptatriene 0.36 ND ND ND ND
EFA K cedren 1.19 ND 0.44 1.58 1.26
3-E¢% 3-carene ND ND 0.65 ND 1.66
BN B-pinene ND ND 0.27 ND 0.61
a-JEM a-copaene ND ND 0.34 ND 0.81
(R)-1-H 3-5- (1-F FL 2355 A4 (R)-1-methyl-5-(1-methylethenyl) cyclohexene ND ND 1.50 ND ND
B-Fi11J B-caryophyllene ND ND 424 ND 5.78
B-AEAEIK A [S-(R*,S%)]-3-(1,5-dimethyl-4-hexenyl)-6-methylene-cyclohexene ND ND ND 1.09 ND
a-FETE M 1-(1,5-dimethyl-4-hexenyl)-4-methyl-benzene ND ND ND 2.04 ND

LM [S-(R*,S*)]-5-(1,5-dimethyl-4-hexenyl)-2-methyl-1,3-cyclohexadiene ND ND ND 225 ND
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FR4

to be continued

(=7

compound

XS /% relative content

1ifiy A

il B

fafls C

i D

i E

Brand A Brand B BrandC Brand D Brand E

(2,2,2)-1,5,9,9-DWU B JE-1,4,7-3 - —fk =¥ (Z,2,2)-1,5,9,9-tetramethyl-1,4,7-

cycloundecatriene

D-¥7#: 4 D-limonene

2,3-&(-1,1,3- = F 3328561 H-Efi 2,3-dihydro-1,1,3-trimethyl-3-phenyl-1H-indene
2,2- " HIELHKHK 2,2-dimethylbiphenyl

X —H 2 p-xylene

BJK biphenyl

48— H 2K o-xylene

Fi K toluene

52k alcohols

[ ethyl alcohol

1-245-3-l% 1-octen-3-ol

FAJEE p-menth-1-en-8-ol

(R)-4-1i A% (R)-4-methyl-1-(1-methylethyl)-3-cyclohexen-1-ol
1ET B 1-butanol

(R)-1,2-4 B (R)-1,2-propanediol

2-Z. 3LV 2-ethyl-1-hexanol

2R H W benzyl alcohol

fig2 esters

RO T H R (2-£F L 2E) iR 1,2-benzenedicarboxylic acid, mono(2-ethylhexyl)
ester

SR AETER IS 16-methyl-heptadecanoic acid, methyl ester

PR T Tig heptanoic acid, butyl ester

FEHEBR R hexadecanoic acid, ethyl ester

%% “R T lik decanedioic acid, dibutyl ester

B4R .15 decanoic acid, ethyl ester

ZBEFFBERR = T I acetyltributyl citrate

fifi I % H /iR octadecanoic acid, methyl ester

fi# Z.Ti octanoic acid, ethyl ester

T 2 —Hig butanedioic acid, dimethy] ester
FiHE R hexadecanoic acid, methyl ester

£\ 25 T'fis hexanedioic acid, bis(2-methylpropyl)ester
. R —Hfi§ hexanedioic acid, dimethyl ester

JX PR — /s pentanedioic acid, dimethyl ester

N BB BB TRTE 1-methoxy-2-propyl acetate
Ti+ N 6-heptyltetrahydro-2H-pyran-2-one
ZTRWMITE n-propyl acetate

LR TR ethyl acetate

LWZA4FR 2.l (E,E)-2,4-hexadienoic acid, ethyl ester
2-2. 0 3 LRI acetic acid, 2-ethylhexyl ester

ND

ND
0.43
ND
ND
ND
ND
ND

1.47
0.93
ND
ND
ND
ND
ND
ND

1.03

0.84
1.22
0.62
8.22
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND

ND
4.55
1.25
ND
ND
ND
ND

4.83
0.47
ND
ND
ND
ND
ND
ND

ND

ND
ND
1.74
22.76
17.03
0.81
1.00

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

0.53

ND
0.79
ND
0.37
1.90
ND
ND

1.38
0.58
0.32
0.77
ND
ND
ND
ND

ND

0.28
ND
2.15
10.04
ND
2.02
ND
ND
0.76
0.35
0.98
2.70
6.29
2.71
ND
ND
ND

ND
ND

ND

ND
2.56
ND
ND
ND
ND
ND

6.37
0.92
ND
ND

ND
ND
ND

ND

0.42
1.84
0.63
22.71
4.25
0.68
ND
ND
ND
ND
ND
ND
ND
ND
0.96
1.55
7.74

2.34
ND

ND

2.87
0.37
ND
ND
ND
0.72
2.98

6.91
0.75
ND
ND
ND
0.59
3.66

ND

ND
ND

23.74
ND
4.57
ND
ND
ND
ND
5.30
ND
ND
ND
ND
ND
ND

ND
1.31




104 [ = =

5%

FR4
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(=7

compound

XS /% relative content

+PURR 2. tetradecanoic acid, ethyl ester

T L TR L EL RS RRTNE 2-(2-ethoxyethoxy)-ethanol, acetate
HAth other components

(RN E-1-25) LM (2-aziridinylethyl) amine
2,3- - F LR 2,3-dimethylpyrazine
2,3- " BENE R 2,3-diethylpyrazine

2-FJLWEW} 2-methylthiophene

2-1F SR FEK IR 2-pentylfuran

A L2635 methoxy-phenyl-oxime

2-Z.FE W 2-ethylfuran

2,5- " H L% 2,5-dimethylpyrazine

ZREEfk diphenyl ether

S HE ik bis (1-methylethyl) disulfidede
2,4,5- =4 7K 2,4,5-trichlorotoluene

A BB flC Dl E
Brand A Brand B Brand C Brand D Brand E
ND ND ND ND 0.45
ND ND ND ND 2.08
1.88 ND ND 2.78 ND
0.79 ND ND ND ND
0.83 ND ND ND ND
1.14 ND ND 2.38 ND
1.60 ND ND 1.58 ND
ND 2.68 ND ND ND
ND 0.34 0.41 ND ND
ND 0.65 ND ND ND
ND ND 5.49 ND ND
ND ND 1.36 ND ND
ND ND ND 0.42 ND

3 45ig

WX OB YERE . AR TRRAL RIS & YRR
ST T RN ELEE, falls B BRI B (3 742.91
g'mm), EPN@alh A B ERE2ZER AL (P>
0.05), Mgk C. D M E 225 5% (P<0.05),
FE] Ay 8 7 ot R B R B, B A S ISR K
JE AR ] 28 e e s s B Y £ s . fafls D AL E Y
PR 25 i T A 3 Rl (P<0.05), E M4
b RT 2 RS TR SRR I SR A i 2 £
W, FERBIEC RS INE, DLREIRE RS g i
J G E SR H Y

5 b e 71 figy 7 NG I PR AL R R A b 2 MR
K, 5Pl iz b Im g . I RR AR AR R o B A
=, Al B A C Y n-6 ZPUFA/-3 ZPUFA
KT 4.0 WFRME, HARGMIBHRERNE. B
W=l B Boi & LG, HAPwmn s,
it B 4 DHA & i T HAh 4 Fhfafig

5 Pl o iz L AG Y 83 FhE & MEY T, P g
FoFh, A5 Fh. MRENZE 6 Fl . SR 25 Fh . A%
8 . PR 22 Fp . HAZE 11 Fp, HeiEVE O @
WA b, N W Y R gD g
A R B e R TR I 0 (61.12%), Tiifa
% B rREREA Y T 5 7.66%; 1l B HEIHE R

YR LABER  E, FHik 50.68%; fafl C
iR PR IR B Y, HUORERYS; s D
iy B P ERSSY L & B, 0k 43.12% F
38.48%. {UFEfl A Fifafly B H ke ke84
JBT, X AT HEAR T P A 7 IR A
R, i T SRR .
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