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Abstract: In this study, sensory evaluation, electronic nose, headspace solid phase microextraction (HS-SPME) and simultaneous
distillation extraction (SDE) combined with gas chromatography - mass spectrometry (GC-MS) were used to investigate the effect of barley
green powder (BGP) on the volatile compounds of silver carp surimi products. The results showed 39, 25 and 28 volatile compounds were
identified in BGP, surimi products and surimi products added with BGP through SPME, 29, 45 and 56 volatile compounds were identified in
BGP, surimi products and surimi products added with BGP through SDE, respectively. More hydrocarbon compounds in BGP were absorbed
through SPME, and more aldehydes and alcohol compounds in surimi products were extracted through SDE. The 1-octen-3-ol, 2,4-decadienal,
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hexanal, heptanal, octanal, nonanal, 2-octenal, 2-decennal and 2,4-heptadienal were determined as the main volatile compounds of silver carp
surimi products; phenylacetaldehyde, furfural and geranyl acetate were determined as the main volatile compounds of BGP. The contents of
hexanal, heptanal and 1-octen-3-ol decreased by 42.38%- 35.06% and 10.71%, respectively, and phenylacetaldehyde and furfural were increased
significantly when BGP were added to the silver carp surimi products. Combined with TBARS value change, the oxidation of fat in surimi was
inhibited by BGP and off-odor of surimi was masked by BGP. Therefore, there is a good deodorizing effect on silver carp surimi products with
the addition of BGP, and the flavor quality of surimi products improved significantly when added 1% BGP.

Key words: barley green powder; silver carp surimi product; volatile compounds; electronic noise; headspace-solid phase

micro-extraction-gas chromatography-mass spectrometry; simultaneous distillation extraction-gas chromatography-mass spectrometry
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%2 BEHSRETNSER
Table 2 Sensory evaluation results of surimi products

BGP #4eg/% Ark (M)  Azk (7B%) sk =92 THEZE
0 10.00+1.00° 13.00+£0.53°  15.00£1.10°  19.00+2.28*  14.00+£0.93°
0.8 12.00+2.00° 13.67£0.58°  15.67+1.15° 16.67+3.21*° 15.00£1.00°
1 13.001.00 14.6740.58*  15.67£1.15° 16.67+321° 15.67£1.15°

E: R R AR BEFERALAZEFRER (p<0.05), FF.

# 3 MR B ZRRENTL
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Table 4 HS-SPME-GC-MS identification results of volatile compounds in each group
S W 4%%1?:@ /(]i‘g/};) oAV (fﬁg) OAV %()E’EESP OAV BEAAE
1 TEE 5.39 1456 3.3 8.39 1.86 BREk, FHHE%
2 S 8.69 539 180 350 117 KRk
3 Fk 12.15 217 1.94 132 226 ihfisk, Fikok, Mgk
4 RTEE 1356 025 60 &, BOA
5 2,4-— 5 E K TR 1585  0.05 -
6 eSS 15.95 422 422 396 396 Hrk, sk, MFEHRA
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9 B3 S 18.37 173 0.86 137 0.68 #iGEA, AHRek, ek
10 3,7-= W H-6- B 15.41 1.79 1.46 -
11 + =B 26.58 031 016 B, JRN, MAR
12 5-1 H 0wk T B 2992 021 0.04 BAEE
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14 + o5 38.34 0.25 B LKA
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9 o> EE 1924  0.08 0.70 o, @A, A
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ka4
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12 4 NSk 40.03 0.16

Er ORTFEAAMRTRAERE ), Aokdbidia) 22 RO0R T #KP2 A M 35 hitp://www.flavornet.org/index.html, T ).

249



R EmiB Modern Food Science and Technology 2022, Vol.38, No.3

. i, HUFEE R VIR A 2B (OAV>D). gl
—= é:lf/—\ _ I\ H-
24 PARFERT AL GCMS 2R ZEH Yot 25 PR VERRSY, AR O Fh. B 6 Fh.

WA 1Ry JE2k 5 RAIEAAL 54 4 B OAV>1 (1%

M EEES R &R Zi@ﬁkﬁj\ﬂlj BN BURHE AR 12 4-3-F7.
y N III
2.4.1 HS-SPME-GC-MS % 4% B BRI, TREFI-ERE, e ot e i i 32 B
a0 Zi‘@ﬁfcﬁj\o VAN BGP [y S 4 28 A
By, CFERESS 6 M. BESK 6 i, FESS 1 Fh. K23 10
100 ¢ By BEE 2 BRAHABAL A 3 T, OAV>1 IR MR
0.75 ﬁj\@j:ﬁ 1'$‘J:%Sj'3 ﬁ?\ %@é‘\ $@§\ aﬁé‘;ﬁ]%%o
x10°
0.50
50F
0.25|
40
I- JLL oy .
5 10 15 20 25 30 35 40 45 50 55 30l
B4 XEEMELMERS BETFRE (SPME) 20t
Fig.4 Total ion current diagram of volatile components in BGP Lol
(SPME) ol { il
- S 10 15 20 25 30 35 40 45 50 55
o 7 AEEMER MRS RETHE (SE)
1251 Fig.7 Total ion current diagram of volatile components in BGP
100 (SDE)
075 x10°
0.50 | 351
0.25 ML 30F
' “ el } . L L 25r
5 10 15 20 25 30 35 20 45 50 55 20k
El5 @EEHRELMRSBETRE (SPHE) i
1.0}F
Fig.5 Total ion current diagram of volatile components in os }
surimi product (SPME) ' i l b U L L
105 5 10 15 20 25 30 35 40 45 50 55
8.0}
ol s fARHIRER RS RETRE (S0E)
6ol Fig.8 Total ion current diagram of volatile components in
50f surimi product (SDE)
40+ x10°
3.0 3.0+
20r 254
1.0
1 Ll bl 1 . L 2.0r

5 10 15 20 25 30 35 40 45 50 55

B 6 RMAEEMIEEHRIEL MRS BETRE (SPHE) Lol
Fig.6 Total ion current diagram of volatile components in o5k
surimi product added with BGP (SPME) vl b g L .

5 10 15 20 25 30 35 40 45 50 55

K 4~9 NEFELE GC-MS 75 BIAS 3 B 1
T W32 4 iR, 2 NIST BIERZS . Wk 2 SCikleo-2Y B9 RMAZEMEEHREL MRS REFHE (SE)

ZERfN, BGP %€ H 39 MHE RS, BAEESE 6 Fig.9 Total ion current diagram of volatile components in
Py BEE S PR RS Fh. BESR S MAHANIL S 8 surimi product added with BGP (SDE)

250



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.3

#< 5 SDE-GC-NMS 3 Z4RIEL MIRAEELER
Table 5 SDE-GC-MS identification results of volatile compounds in each test group

R a1 BGP

w

% FE+ BGP

EERAL R min - Mughke) O ek OV ek OV A

1 TE 5.13 189.12 4203 13819  30.71 Bk, FHHE%

2 S 6.44 89594 320 346.15 1.24 ok, BHEE

3 (B)-4- Bt it 8.11 19.01 T b A, FIRA
4 (Z)-4-B Yt 8.12 25.44 FREE, ATpbE
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