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Abstract: The volatile compounds in vinasse hairtail were analyzed by solid-phase micro-extraction (SPME) combined with
comprehensive two-dimensional gas chromatography -time of flight mass spectrometry (GC>GC-TOFMS). The effedts of the SPM E fiber type,
extraction temperature, extraction time, stirring speed ,.and addition of NaCl on the extraction efficiency were investigated to optimize the SPME
parameters, and GCxGC-TOFM Swas used for qualitative analysis. The results showed that 50/30CAR/PDM SIDVB fiber had higher efficiency
for extracting volatiles from the vinasse hairtail. At the optimal conditions of extractiontemperature 50 °‘C, extraction time 40 min, stirring speed
300r/min and 20% of NaCl, .295 volatile compounds were identified, in which including 58 aldehy des, 58 ketones, 65 esters, 53 alcohols and 61
other kinds of compounds, and their relative peak areas were 33.62%, 15.52%, 24.12%, 17.49% and 9.25%, respectively. The resolution and
sensitivity of GCXGC/TOFM S enabled the separation and identification of a higher number of volatile compounds compared to GC-MS,
allowing a deeper characterization of vinasses hairtail. Therefore, SPME-GC*GC/TOFMS could be used a a very powerful tool for
understandingthe flavor formation mechanism, which would provide a theoretical basis for quality control of the traditional food.
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Fig.1 GC>GC/TOFMS total ioncontour plots of vinasse

hairtail volatiles extracted by different fibers
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Fig.2 Total ion3D viewof volatiles invinasse hairtail extracted
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Fig.3 Total ion 3D view of wolatiles invinasse hairtail extracted
by 50/30pmDVB/CAR/PDMS for different time.
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Fig.4 Total ion 3D viewof volatilesinvinasse hairtail analyzed
by SPME-GC>GC-TOFMS under the optimized conditions
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Table 1 Volatile aldehydes in vinasse hairtail indentified by SPME-GC>GC/TOFMS

%7 i on %7 iy En on
own Tong e LA E AL Y
1 (E)-2- KMk, 41,331 8.85 30 RUBE 12.77,412 & 3.95
2 2-F HOREE 4.23,2.81 & 018 31 (E)-2-F Mk 13.17,449 AH 8.71
3 3-FHh-2-THE 477,382 A=A 0.14 32 (Z,2)-3,6-& =t 14.63,3.61 #NH  0.06
4 [O%.73 41.7,1.15 F Rk 0 33 S 7S 15.03,3.82 L& 8.82
5 3-T AR 5.03, 2.98 HH 057 34 (EE)-2,4-F—thEt 15.17,456 F& 1.15
6 I TEE 517,303 HA¥HF 1059 35 2-"kvi 71 MR 15.17,5.03 HAH 0
7 RS 583,395 &4=A% 033 36 (2)-2-EHh 165,401 KE&F 022
8 2-T M fiE 6.23,3.73 A 0.65 37  (E)-2,6-+—#%, 16.5, 4.16 0.08
9  (2)-3-T Mz, 6.37, 4.17 FE 324 38 37-=FVHA-6-FMHAE  16.63,358 KA 0.06
10 2-F H s 6.63, 3.18 &t 0.05 739 (EZ)-2,6-L =tk 16.63,4.33 #/A& 365
11 2-F R Tmk 6.63, 3.32 0.08 40 -k TEt 16.77,346 F& 0.05
12 (2)-4- & Mgt 7.7,3.42 HEAR 302/ 41 (E)-EHhBk 16.9, 4.33 FAE 4.38
13 Y323 8.1,3.380 A& 393 42 4-THAR T EE 17.03,402 &4+ 081
14 (E[E)-24-c —Higs 8.1,4.510 543 43 (2)-4-% Mt 181,346 FHEH 0.3
15 2-TH#-2-%%8  8.63,3.98 045 44 (E[E)-24-F_JiEt 189,438 XA 035
16 (2)-2-AthEk 9.57,4.43 Ea 467 45 v BE 45 B 19.43,229 #*t& 016
17 5-7 Ak hEk 9.7,4.92 “E 01 46 B 3R = 9 gk 19.43, 5.65 0.02
18 2-% H R mt 9.83,3.54 & A 0.1 47 (2)-2-% Mt 205,415 HEH 1.81
19 KT B 083,397 HA 853 48 2,6-—WA-26-F_MEE 2077,431 AHEE 002
20 B-PHAAEMSEE 1023, 147 L3 013 49 3-FA-2-AEE 209,471 AHEE 003
21 F iz 11.43, 3.57 & 384 50 2,4- 3K Z M S 217,417 ®AE 062
22 2-TA-THEEE 11.43,3.80 HE 093 51 +—8t 22.1,3.37 iR 0.65
23 26-—¥HALE  1157,221 0.6 52 (E)-24-% Mt 22.37,423 BARE 0.3
24 2-F A A 1157,252 HFH 0.07 53 2-F +—mt 23.97,330 fEH 0.18
25 3-FTHH-1-FEE 117,413 HH 022 54 2-+ — Mg 23.97,395 FHE 0.61
26 (E,E)-2,4-Jk =M@k 11.7,4.55 HEE 299 55 + =g 25.43,326 %¥#FZ 0.1
27 25-—FALES  11.83,220 1.07 56 (E)-2-+ =)t 26.23,359 MiEA  0.05
28 2-WH-2-FMHEE 12.23,4.06 046 57 2-F R -2-T Mk 3.97,2.91 HE 1.42
29 2-R#ERVEE  1277,378 HIiA 0.16 58 +omk 36.77,259 A& 0.02

E:oa: ARAFAEL R AR A Chemical Book A4k & b: #ashdmin (82%) & Tz b #d @A hEk A0 A4 0% @Rl
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EEE &
TR0 S HE 2 R SRR AL A L 58 Folt, A X
WS TR o S R S VEE TR AR 33.62% 0 3~4 Mok S5
TS BAT R ) U, 5~9 NIRRT
R R A A IRE Rk, o FREE R
AT AN AU, SRR DB A b PR R Bk 2R
FRAE KRR, IR A WA O B St g, 1 ELS
R BRI, PTRE ARl F 1) XU DTk B K 1 — 28
WEW. ECkE. 2-HI-2- TR (E)- Bk,

2- CUMEERN 2-+— 55 I H AR, X2 KR
B HIAR XU TR S 2R A4 S TR 1 19.72%,
FNEE. R TRSERE SR, KRR A
WU TR o 2 RRAL B S TR 13.3%; A4
— SER RN G (E)-2- ¢ I AT 2,4-2% Il i A
AR KA A A2 10 U AT B TR

2.2.2 A& &b ER KIE R AR S by KT
554

3 2 GCXGC/TOFMS £ 7E A & hiE K MBI &1
Table 2 Volatile ketones in vinasse hairtail indentified by SPME-GC>GC/TOFMS

/F o RGHE Ak AE A 24 I | e AR
= /(min,s) HIE  FAR/%ER 5 (min, s) KA EAR/Y%ER
1 4-£ ) 3.83,3.22 141 30 3- KA 10.77, 3.94 0.55
2 2,3-7% =8 397,246 #&#HF 001 31 (E)-3- /& -2-BR 12.37,0.19 3.83
3 3-FA-ZA-28H)-"kmE]  4.1,2.96 005 32 226-=WEFEE . 1237374 0.05
4 1-# 4 -2-T 4.37,3.42 013 33 (E)-3-F H-2-5 12.5, 4.47 2.02
5 5- . 4 -3-HR) 45,304 FHE 0.02 34 KT 1357,433 KE&H 21
6 3-8 463,300 AF 091 35 2- % -3 & BR 13.7,3.63 0.08
7 4-% #-2,3-5% =R 4.63,3.18 0.4 36 1-7F #-3-E 13.97,3.63 E#HAE 014
8 2-T. 8 477,326 F& 139 37 3-L-& 14.23,362 R%& 1.39
9 3-F 2 -3- /% M -2-BR 597,359 #¥#%& 008 38 2-L R 1437,3.92 FHF& 1707
10 3-8 Hi-2-HR 597,403 EF 092 39  (EE)-35-—FMi-2-80 145, 4.64 21.56
11 5-F A-2(3H)-*k "HER 6.77,488 HFH 1005 40 3-F H-2- % ER 16.1, 4.01 0.05
12 4- B BR 69,339 #FH 034 - 41 3-FH-2-FR 16.1,438 #H¥& 057
13 1- & ¥ -3-ER 7.03, 3.46 01 42 3,6-F — A 16.37,5.80 WA 0
14 4-3F R H5-1,3- = AR 7.17, 5.60 012 43 AR AR TR 16.9,4.14 K R& 0
15 2,4-=F K -3- /%8R 7.3,3.27 0 44 4- 3R 17.3,3.53 2.2
16 3- B BR 73,347 F& 061 45 3- 2 HA 17.83,353 F& 0.55
17 2-3F R 73,365 Ei#EH 662 46 3-F A -4- R ER 17.83,3.53 0.12
18 2- 2 BR 743,375 KRE 5890 47 2- 2B 18.1,3.73 2.39
19 71 8 85,349 F &K 0.04 48 2H-w1t v -2- 18.63, 2.87 0.05
20 2,5-€ — 5 8.63, 6.48 0.04 49 3- K H-2-KA 197,419 F&F 0.04
21 2-37 T 1 ) 8.77,480 #& 0.08 50 2,5-F — 8 20.37,450 WA 0.04
22 3- B M- 2-BF 89,441 FH& 025 51 3-+—&R 21.43,3.38 0.24
23 6-F A2 JkER 9.03, 0.45 209 52 2-+—¥18 2157,372 R%& 5.51
24 2-F I T ER 9.033,401 F & 025 53 2-F Ji-4-ER 22.77,361 HE 0.08
25 2-F =58 9.43, 4.00 0.03 54 4-F A -2-TER 23.7,3.58 0.07
26 3-T A IS ER 9.7,4.53 056 55 2-iE & A IR RER 24.9,3.48 0.33
27 3-FH-2-(5H)-"x%hER  10.23,755 H¥ A 026 56 6,10-—F#-2-+—4E1 2517, 3.55 0.13
28 (Z)-6-F Hi-2-87 10.5, 3.87 1234 57 Het A AR 263,338 AH 0.03
29 3-¥8 10.63,3.64 & 38 58 B-% % &R 2757,404 %¥ 2% 002

IRI6 LY e Y 58 FE K NERRSS XURAL &4, A
Hr B A S W TIAR 1) 17.49%. FABEAE . N8 i
AL B IR [ AR S 1 S A B DA AE RGBSR,

2R K2 ROAER L RAE R, WA SRR
M-S PR CE . 3-8 3-E/ . 2-+—fF-2-
B 2-Peli S 2RI RAEAE A, A TR E
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TREEMIK, BB 2SI AL A RHE 2 i i, i
G HH PR — S s BRI A A2, ) S s LR AE XU
(L 4y, LL i 2- S -4- 1% B A R 1-2F4%-3-
T P 75 708 5k A B 3- Tl -2 PR 20k
2.2.3 A & EE RIE KM R S5 T
i

RIGILLE 2 65 Pl R PERR KRS, (5 FE
R R R UM B 24.12%. — 0T =, R E
R B AR ) R IR R ARG, AIRERRK

%2 YU T 1 R AR, g TR (SRS I
1 1.0% A L&A 15 F, o 28R 5w klis. ©
B2 2 le YR B8 (2)-3-CMRR T, TNBRIAATNE
v- T WER. 2-HEE AR LR AT T IR L BR#R LR )
KRR FERERAL & PR & i = IR
EIWEAR, CHRR R RS 2 DN E R
TR o IXEEAE R BRSSO (R ) 1 T SR 1

li Ak

7 3 SPME-GC X GC/TOFMS £ 7E tHUEH & ENiE & MEE XU &
Table 3 Volatile esters in vinasse hairtail indentified by SPME-GC*GC/TOFMS

F o PR 8 B 18] 2%k A% B 4 PR ¥ B 1] A% B i
53 /(min,s) HIE @AR(%ES) 5 /(min,s) FAED @ AR (%ER) "
1 2-PHEARAMKCE 423,243 KREH 1.33 34 F B ¥ By 15.57,3.10 KEH 0.7
2 C# 7T Be 45,2710 KR H&F 0.39 35 2-CATERUHAR  1597,2.58 1.43
3 3-T Ml T B 4.9,2.660 0.07 36 1,4- & W5 165,757 MF& 0.36
4 TR T 503,267 HE¥H 421 37 TR F T B 16.63,3.11 %% 0.82
5 SLER TS 557,308 gk & 1.14 38 RER-2-F A T B 16.77,3.12 0.85
6 2-T HhBR T 6.1,303 HE%® 0.27 39 K B T B 17.3,355 I & 1.4
7 2-VATECE 623,279 KEH 047 40 ¥ B R GBY 17.43,3.75 H& 0.63
8 FRER B 6.37,286 R T& 0.21 41 TR = UB 17.57,4.41 #7% A%  4.88
9 EmEHAKE 69,205 0.21 42 FECHE 18.37,3.07 E& 30.27
10 2-PHATHACEE 703,318 FR# 0.71 43 L ¥ B 19.17,3.02 #F & 0.04
11 T8 5 R B 7.03,3.13 HEH 1.78 44 kOB CBS 19.83,353 F#& 0.72
12 A- 7R BR TG 7.3,2.98 0.02 45 1,4-¥ M B 20.23,7.03 T & 0.62
13 RBE B 77,301 KEH 555 46 LB K U B 20.23,3.66 #EH 0.26
14 LR CHES 8.1,3.21 %A 0.06 47 5-F2 A LB A BS 21.17,720 T4 0.02
15 y-T MBS 8.23,0.021 KRE& 1.92 48 LER T 21.97,2.89 KA 0.08
16 TR P By 85,306 E¥EA 005 49 LB LB 22.1,3.09 EHE 0.01
17 2-FARBRCTHE 8.9.,3.01 & 0.05 50 IR T U 22.77 ,4.03 0.05
18 3-FATEHCE 8.9,3.76 2% 0.08 51 JEFER ST Y 23.3,3.01 0.89
19 (E)-2-C B CH 9.3,3.28 0.07 52 3- M T g 23.3,3.13 0.12
20 14-7% A B 957,034 T H 0.01 53 S B -2-F AT B 23.43,2.99 0.66
21 4-FHE-RECHE 983,316 0.1 54 7 B -2-F LB 23.43,3.40 HHmA 0.03
22 FLER ¢ T B 9.97,3.71 1.15 55 5-% A LB LES 23.7,2.96 0.06
23 7 B E R B 10.1,3.14 ¥ X% 0.24 56 (2)-4- 2% 8% T 24.37 ,2.89 0.08
24 71 BR M 7 B 10.77,232 K E& 1.27 57 9- XM B L g 24.63,2.98 0.21
25 TR LAY 11.03,3.17 % #& 2488 58 KR L Bg 249,291 EA 4.97
26 (2)-3-CHBRCE 113,315 KEH 1.61 59 +—8 CEE 27.97,282 B& 0.26
27 LE T BY 11.57,3.28 ##& 0.61 60 T B F T B 33.43,3.78 0.01
28 W B & BY 121,329 #:m&  0.38 61 + A8 B 38.23,2.21 0.03
29 TR X B 13.17,3.15 HEHK 0.49 62 + =B 7 B 38.77,217 @& 0.01
30 L BET R LB 133,536 KE#& 046 63 + =B LB 39.83,2.11 0.24
31 ETBCHE  13.43,4.29 0.11 64 A-#A+ B AR 4143311 MTFAH 0
32 (BE)-4-RMBRCHE 145,3.04 0.7 65 Bk B LB 42.23,2.03 0.33
33 TR Jk B 15.3,3.21 A& 0.01
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224 Ay & PEF RIE LR S 69 % €
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WIS 2 ) 53 R RIE B KUK AL A1 52K
AIRRT AR TR (KRR, K% K RAERS, it
X R LAY P 3-F B T EEAIE Ol 50
EIKEES, MK ZBEAIE TR SN ES, 7

T BT A AU 2- ol 1- WA 157 J- 3- I A
NG AR SRR VBRI A R, 1- 4453 I
e I R (14 22U S M g 4P, BAT SR AL
B T M SR s 9 AN S AT e 45— S AR <,
WR B 5, AT R AR STk AN KR,

% 4 GCXGC/TOFMS £7E HAIEH & T IE L MEZ KU A
Table 4 Volatile alcohols in vinasse hairtail indentified by SPME-GC>GC/TOFMS

Fr i AR & 5 18] Ak At w{ F o4 AR & BT 83 Aaxd »‘é)
5 /(min,s) Hie @ AR(%EE) 5 /(min,s) HAE A (%ES)
1 3-FA-THEE 37,313 ¥X4& 14 28 -z A e AR 124,278 <~ & 2.25
2 LB 397,147 EBE 153 29 Azet ih B 12.37,256 /FH& 3.14
3 2-7% Je-1-B% 3.97,3.03 119 30 R B 12.37,320 . F & 15
4 E+ A 33.43, 2.55 006 31 (2)-2-¥%-1-8% 12.77,3.20 0.25
5 IEREE 437,231 ®HA 591 32 2,4-5% = Jh-1-B% 13.03 ,2.24 0.36
6 (2)-2- K 1B 437,239 B 1138 33 (E)-2-F #-1-B% 18.57 , 2.89 4.28
7 1,4-T M —B% 4.77,2.49 0.04 34 3-7 A-2-T8% 13.57,3.74 0.41
8 (2R,3R)-(-)-2,3-T =B 477,274 022 35 2-¥H-2-+—mEE . 1397,230 HESF 4.65
9 12-/ —B% 5.3,3.13 054 36 37-=WH-1,6-F —1-387 14.77,283 HHEE 0.99
10 1-5F H5-3 B2 5.43, 2.60 19 <37 2-£ 8% 14.9,2.77 & 0.2
11 2-TA-TH 5.83, 2.48 039 38 2-&JHi-1-B% 14.9,3.75 4,73
12 3-T K -BE 6.37,260 Fr*TE 125 39 ROE 15.17,3.38 XI&  10.04
13 HEEE 6.37,2.96 1.2 40 JGE B 15.83,322 F & 1.14
14 (2)-2-T)-1-B 6.63,2.64 EE 049 41 (E)-2-+1%-1-B% 16.23,2.83 %% 2 0.18
15 B 69,262 KRA& 1164 42 2-7 &-1-+—8% 16.37, 2.27 1.67
16 2,4-€ —JH-1-F% 8.77,2.90 B & 43 (2)-4-%H%-1-83 16.77,2.83 0.36
17 37 HA-1-TE 8.9,2.76 0.05 / 44 2-T AR Eg 17.03,2.25 1.63
18 3- R H-1-B 93,280 F¥A& 011 45 2-%Hh-1-B5 17.3,3.58 1.7
19 1,4-T =B 93,862 F% 047 46 LR 17.43,2.77 3% 5.76
20 (2)-3-H-1-BF 957,2.82 BA- > 001 47 1,77-=F A-SORFR2FE17.43,300 FE 0.57
21 4 Hi-1-B% 9.83, 2.77 221 48 A-75 Vg 177,282 R & 0.47
22 2- & H-1-B 9.97,2.83 236 49 oA ik R 18.23,2.89 T &% 0.03
23 4Rz 10.9, 2.711 071 50 I $i 3 Y 18.63,5.81 L#FELHA  0.07
24 4-CHFTEE 11433, 2.80 132 51 (S)-IR B #e 3 4 BE 19.7,4.36 L#FEA 0.09
25 2-T Ak B 11.7,2.19 1 52 4-RHK-1-TH 27.3,2.27 221
26 3R o2 B 117,347 B& 071 53 (E)-2-+ =1 B% 28.5,3.18 0.04
27 1-3FEH-1-F8  11.833,294 ¥TH 286

225 A& & ek R ER MRS WL 5o

Z 554

BRI AL AR BN S A M, RS
I R PR, KER IR E . RE R
AR, 0 2-Z IR, 5-FP HE-2- ZEEIR I . 3- 27k
H-25 LRI, 2-TRIEIRIHAS, IXLERIEEAL A
W £ 1 RUSRAT S T B i) SR
2.2.6 i & HARIE KM ek LS am e K e

6 %8 IR R ML S Wt 12 B, AR
B A, AT A o S ARG A WA THIAR ) 0.84%,
BRRACE Y E R I — AR Uk, I IEC R
(RIS BRI VSO R A BRI ANt PR Uik
S5, FEN T R R BRI SRR S 5
WG A Y ) FRR . S8 05 B IR D AT BE TR T
HE AR A 2 D ZR AR DS], o RTRE R
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i SIS 53 AR R4, T Strecker B il B RO Rl T A XUV A B TR
Az AR IE AT 2- Y Bt IBRISISEL L 5 ) AR S B IR,
7% 5 SPME-GC X GC/TOFMS % 7E i HVHET & PRI AIZE L L&Y
Table 5 Volatile furans in vinasse hairtail indentified by SPME-GC<GC/TOFMS

K P& af A A%k g A E R Ak AR 3o b
5 & /(min, s) HiE BARGELE) 5 S I(min,s)  4iE EAR(GLT)
1 T Aok 397,183 BEAHKFAL 263 9 2-A Bk 11.43,4.19 1.29
2 ¥ ek vh 41,321 ®A% 4.39 10 E-2-(2-’x ki %k)-=k+h 11.57,2.64 0.3

3 2- 7 ok h 477,214 11.24 11 2-(2-\HEA)-"kdh  12.1,4.84 455
4 2-E T Hkh 7.43,2.38 5.42 12 5-FHh-2-TELAk% 12.37,4.86 KA 0.1

5 2-FA-5-RAWARE 77,241 0.29 13 2-E-TAkvh 145, 2.48 2.39
6 2-CHh-5-FPHhkh 797,444 2.3 14 3-TEA-25-=F A k% 1557 ,4.63 R1=&_ 051
7 2-’% ok h 10.77,252 R& 6.61 15 2- Aok 18.1,247 BAER | 356
8 3-RHE kv 11.43,2.63 0.41 16 2-THva sk 21.7, 413 1.75

7 6 SPME-GCXGC/TOFMS ¥ EHHEH & PMHEELZENLEY
Table 6 Other kinds of volatile compounds in vinasse hairtail indentified by SPME-GC>GC/TOFMS

F PR & B 1] A%k tastiE F g uE A%k Aa s
5l A /(min, s) HiE @RGET) 5 A /(min, s) 2 AR(WET)

1 ETE 4.63,2.47 A 0.3 24

2 oA BHER 44.1,2.01 0.3 25 i T 717,217 KER% 0.52

3 F R BB 5.97,2.67 & A 0.12 26 FTRARKAEMANE 757,278 BE 0.07

4 3-mk o F BR 7.57,3.50 0.14 27 ] R 77,2540 FF&F 1.54

5 RO 9.7, 250 0.82 28 7 B BT 797,476  B% 0.05

6 E TR 10.37,3.10 TR 4.41 29 2,6-—FAE 81,297 0.14

7 LGl 10.63,4.01 &t 0.01 30 12-3&ATHK 863,165 EAE 0.01

8 B BR 13.97.,304 & A 0.48 31 KM 043,233 A% 5.62

9 KB 16.9,3.28 0.01 32 B- ¥ 10.37,2.37  &# 0.64

10 FER 17.3,3.05 TirkAsh 233 33 A AL N 10.77,2.30 #Akk 2.82

11 JRT M —BR  17.43,2.65 0.18 34 T 11.57,2.27 AFHA 239

12 +8 20.63,2.99 M Ak 0.01 35 T 11.57,3.75 THA % 0.37
13 R 3.83,1.76 & 13 36 ot 12.23, 2.46 2.8

14 1l-=—cHRATK 397,193 & 1.59 37 13-=CHEX  1317,254 FH& 2.25

15 =P 34.37,123  EB& 0.01 38 3-PAE®  13.17,287 F# 0.3

16 L 41,253 &H 2.98 39 ZAAMM  16.23,4.03 0.87

17 NN-Z=¥ A PEEE: 4.77,5.30 Ly 3 0.04 40 1234-wWAF  17.03,2.72 FA% 1.68

18 SLERY 425,233 BA% 0.02 41 A-TH KBy 17.17,2.89 &# 0.44

19 R 5.17,2.08 R 2.88 42 T ZAEETHEE 17.83,329 B 0.2

20 2-F Foox 5.57,2.63 0.19 43 2-F A H-4-TH¥E® 209,353 0.28

21 2-F ek 57,281 A% 0.14 44 A HAEAFRTE 213,310 ®HFA 2.19

22 T BR BT 6.77,2.48 0.76 45 R 245,294 FF& 0.07

23 Fo i 3 6.9,2.47 & 7.96 46  26-=FWHR 253,317 0.05

3 g T REE B — AR AR 7 B R T B S

AR SPME-GC>GC/TOFMS  FiAR 43-HTAs Ik At
A YRS ERE R — NESHT TR, 4 R R RS S, RS e 295 FHEAEY), i
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