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Abstract: In order to investigate the effects of different ingredients such as Luosi meat, pork bones, chicken skeleton and
spices on the flavor formation of Luosi soup, the physio-chemical characteristics and flavor components of Luosi soup were
determined using spectroscopic techniques, gas chromatography (GC), high performance liquid chromatography (HPLC)
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and gas chromatography-mass spectrometry (GC-MS). The results showed that the different ingredients had a significant
effect on the water-soluble protein content, average particle size and polydispersity index of Luosi soup, but the different
ingredients had no significant effect on the Zeta potential of Luosi soup. The results of GC showed that pig bone and
chicken skeleton were the main sources of oleic, linoleic, palmitic acid and palmitoleic acids in Luosi soup. The results of
GC-MS indicated that a total of 35 volatile flavor compounds, including 10 aldehydes, 4 alcohols, 11 olefins, 1 alkane, 2
ketones, 2 esters, 2 ethers and 3 phenols, were identified in Luosi soup. The aroma activity values indicated that anethole,
estragole, eucalyptol and nonanal were the key volatile compounds in Luosi soup, among which the anethole and eucalyptol
were derived from spices, while nonanal was originated from Luosi meat, pork bones and chicken skeleton, and these
volatile compounds conferred sweet, anise, fatty and citrusy flavor to the Luosi soup. The results of amino acid analysis
showed that free amino acids, including glutamic acid, aspartic acid, glycine and alanine, were the important flavor amino
acids in Luosi soup, and 5'-GMP, 5'-AMP and 5'-IMP, were the main umami nucleotides, these flavor amino acids and
nucleotides together conferred sweet and umami taste characteristics to Luosi soup, and these flavor compounds mainly
originated from Luosi meat, pork bones and chicken skeleton. In conclusion, animal-based meat ingredients and plant-based
spices together constituted the characteristic aroma and taste of Luosi soup.
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1.2.2.1 KBEHEANME 2% Gornall 50 Jrik:
Fekr 1 mL FERS 4 mL WEEIRECRITR 2T, FAEE IR
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VB FHEFZE A M, BI T4 58 5T,
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20: 1, FEREER 1 pls BERE O HREE 250 °C, K a5 iE )%
280 °C. FEFFFIBEAMUT: WIHLAHEEE 50 °C, H+F
1 min, ZRJ5 LA 25 °C/min (3£ BE _FFF5] 175 °C, #
L5 °C/min P4 3 _EF#] 200 °C, f%J5 L 1.0 °C/
min [ ETIE] 230 °C, 444 7 min,
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180 °C FHil& = 320 °C, £&4F 3 min, MS K] 451
BESR BIIE, EHE 70 eV, & FIRIEE 300 °C,
LRI IREE 280 °C, A=A Scan, J5ifar bt v [l
A 30~550 m/z,

1.2.4.3 EPESHT =% Huang &1 g5 4k, i@t
NIST 3% /% Eb X, 32645 1E 52 DE B J& H KF 700 (e K

®1 LRt Sa4

Table 1 Experimental design and grouping
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B P W pLYS e 7K i

R Py 20 250.00 - 500.00 2.50
HiEd - 977.00 - 1954.00 9.77
LT - - 410.00 - 820.00 4.10
R - - 20.00 1000.00 5.00
L E7E 250.00 977.00 410.00 20.00 3314.00 16.57
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P SCE s TR 3 IR, SEER S R LS EEAR
WEZEFR R, K Microsoft Excel 2021 A7) X 5256
B Pn 2 AT S 2 8 A AR E 22 6938, B SPSS
Statistics 21.0 X S E P 47 3k LSBT, W3Ok
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2 HERESH
2.1 JERIRHENE AR RS20

5% 2 AT, JRUREGT MR WE 1z 20 i FRAR A A
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FERIH(5.16 mg/mL), {H R L TE2E2H(14.02 mg/
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(P>0.05), 32 PR A Imiivz Hh oK R 8 1 s shig i fn
TR FORH TR & L [l i, JLrh 3 R 5okt b
NGHR R FIRWE R 5 A KIS R EE Z, ThTAE )
FLFURE R F kA s . I YRR A3 A A
61.36 nm %] 676.20 nm, T FFEE(PDI) #E 0.20~
0.70 Z[a], WRWHIZ2H (P ki fe Fn SR AR BE 84 (PDI)
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Table 2 Effect of raw materials on the physicochemical properties of Luosi soup

PEFRIR B PY 2H Rl PR REE] Frar ki L pE7E
KM (mg/mL) 6.62+0.05° 9.65+0.33" 14.02+0.98" 5.16+0.09¢ 10.2040.21°
SEHPRAR (nm) 61.36+0.52¢ 123.56+4.00° 127.66+3.59° 676.20+£39.10° 97.62+0.95¢

REAEEFRE(PDD) 0.20+0.00° 0.70+0.05° 0.44+0.00° 0.610.04° 0.43+0.00°
Zetaf1 {3 (mV) ~12.6440.68" ~15.00+0.85° ~14.40+1.47° ~12.97+0.98 ~12.90+2.07"

T AR NG FRER TR 22 5 35 (P<0.05), 3. 24, K6, K[,
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PR 25 b 1) i 3 P ZH AR AS A6 A A A B Al i B
ZL, 0 X R 0 RUR T B G VT,
2% 3 I, BRI TR (MUFA) & i
fe i, FLUOE M FIAB TR (SFA), 1M Z2 AN RIS 7 Pk
(PUFA) & S AHXTBAR . RSP A AN i iR e 5
PO FIRE TR AN ZZ AN AR TR, b= S 4
ey, —2E A=A IS | BRSS RIS S5E X
BRI, 36T PRIz 04 LR = A EE S i U, LA T
=, IMER(C18:1, cis) . WIHAR (C18:2, cis) . BEMETHER
(C16:1) . #HEIAR (C16:0) FIAEAEHR (C18:0) S 1R W7z
2 v B bt e ) TP AR DI, JHEr AT 2 B fee =i o
555 B LA L, W2z 2H AR i T RIS AR R 1 A
E AR (P<0.05), X AT BESE: A AR L F v iRy Z 20
B R DA SR HR 2197 R AT RS S 2R N T P e
1% B SR AL B R ), S5 B0 o | R Y 2 Do)
ZHAH Ll W7 2H () AR R FITREE B 1 5 e ol 25 1S
(P<0.05), X FZJ2H FraiddizE fe e T3 B g e
AR IR AR AG R HH TS, DRk, F5 S RIS 4 e i
WYz AR AR RIS BT A4 3= TR

YIRS S IR h S BN AR D 1 =

—, HE B A T & X URIE B e, 5Py
A2 — JEUILZH A B, RSV 2 04 Y R e S BN
(P<0.05), i BB ifR & 1Y 46.85%. Z ANEFIIR
JU 1 R ST R (C18:2, cis) F & B i iy, He P2 iz
ZH 9 3V 3 R & 4 (285.86 mg/100 g) i 35 = T35 5
2H | XYL FIF R 4H (P<0.05), HOV 7R == 2k R
FHE B RSB AE S 3L R . I BRTE A P AR S 1
FIVER R AT i —25 O RRIR (C18:3) . A DUIATR
(C20:4) . . THERAIGHER(C20:5) FN .+ —BR/NIGER
(C22:6)", W7 F -V FRAZ (C18:3, ALA)
T (15.36 mg/100 g) b 25 5 T HA PU 4~ B — T}
21, TAEAE DU TR (C20:4) & B 2 IR A5 B4, (5
= TR IR FIEWi P 2H (P<0.05 ), X i A XS 2R FE B
STz R SV PRI FI A6 A PO I TR R IR, Horpos
R EFRIE . PR R, kb i eSS
A RSEPUAAATETE, BRI A R EAEH ARG
TR, 38 BUHP A RO AE R E AR AR A R0

Z AN B 1R -5 1 Fn g il ik (PUFA/SFA) b
{H 2 PV g 5 2 5 35 I A i B 2248 b, B Y
PUFA/SFA t{E>0.45 B, IR E A B E RN E.
A 3 AT, 1EWEZ4H Y PUFA/SFA Ui N 0.67, 25

3 TR IR N 0T ) R

Table 3  Effect of raw materials on fatty acids of Luosi soup

P (mg/100 g)
5l — -
B PR 21 Al pL i TERHA R 21
SFA
C8:0 N.D. 0.9440.02° 0.03+0.00° N.D. N.D
C10:0 N.D. 1.28+0.14° 0.05+0.00° N.D. 0.67+0.05"
C12:0 N.D. 1.33+0.18° 0.08+0.02° N.D. 1.15+0.06"
C14:0 N.D. 24.2+1.21° 2.76+0.07° N.D. 18.19+0.42°
C15:0 N.D. 2.16£1.16° 0.40+0.03° N.D. 0.78+0.01°
C16:0 0.05+0.00° 492.52+5.27° 100.02+1.83¢ 0.21+0.00¢ 443.28+5.54°
C17:0 N.D. 7.71£0.29° 0.52+0.03° N.D. 3.78+0.05"
C18:0 N.D. 59.40+2.23° 2.82+0.25° N.D. 21.4140.22°
C20:0 N.D. N.D. N.D. N.D. 1.45+0.09
C24:0 0.0120.00° N.D. 0.360.03" N.D. N.D.
MUFA
Cl4:1 N.D. N.D. 0.7240.07° N.D. 0.92+0.08"
Cl6:1 0.01+0.00° 40.12+1.37° 24.58+0.16° 0.0120.00° 54.29+1.25°
C17:1 N.D. 6.68+0.49" 0.35+0.01° N.D. 2.84+0.02°
C18:1, cis 0.04+0.00° 357.03+8.65" 193.08+3.54°¢ 0.35+0.00¢ 772.14£9.17°
C20:1,n9 N.D. 82.17+7.38" 1.53+0.08° N.D. 14.59+0.47°
PUFA
C18:2, cis 0.03+0.00° 258.48+14.66" 124.5+0.98° 0.16£0.00° 285.86+5.56°
Cl18:3 (GLA) 0.04+0.00° 14.09+3.35° 1.41£0.11° 0.010.00 © 11.38+1.82°
Cl18:3 (ALA) 0.01+0.00° 10.08+0.38° 10.33+1.11° 0.01:£0.00° 15.36+0.44°
C20:2 N.D 20.10+1.40° 1.0240.05¢ N.D. 10.14+0.04°
C20:3 N.D. 11.86+0.27° 1.19+0.10° N.D. 1.90+0.05°
C20:4 0.02+0.00¢ 12.53+0.20° 2.93+0.14° N.D. 4.57+0.14°
SFA 0.08+0.00¢ 588.53+2.39° 107.57+2.27¢ 0.24+0.00¢ 490.25+5.73°
MUFA 0.07+0.00° 486.02+4.41° 220.27+3.50° 0.38+0.00¢ 839.93+10.73"
PUFA 0.120.00° 323.20+22.48" 141.42+2 45" 0.19+0.00° 329.22+7.09*
PUFA/SFA 1.45+0.01° 0.54+0.03¢ 1.310.00° 0.78+0.00° 0.67+0.00%

TE: SFA, MUFA, PUFASMIIZORIAIRIER . SR RIIEINER . 2 AR RIBRIIER: N.D ZOR AR o
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Table 4 GC-MS analysis of volatile flavor compounds for five groups

; . RI i (ng/ke) A i
ki festn cash o AT g WA A Ay B4l A B
R = = <A = R Z
R 109.82+13.96° 11.01+4.18°  307.68+91.87° 811.50+164.15* 37.93+11.41¢
oL 66-25-1 C;H,0 ND. 5.05£1.85 N.D. 48.04+28.6" N.D. N.D. MS, Std
R 100-52-7 C,HO 1024 22.87+3.18° N.D. N.D. 20.17+4.31°  6.72+1.8° MS, R, Std
(Z)-2-pei 57266-86-1 C;H,,0 1021 N.D. N.D. 16.4£0.00 N.D. N.D. MS, RI
(E)-2- % 2548-87-0  CgH.,O 1066 N.D. N.D. 32.40+9.92 N.D. N.D. MS, RI
T 124-19-6  CoH;g0 1088  22.96+1.66°  529+3.45°  40.84:£11.62° 19.92+7.3°  1.47£0.43° MS, R, Std
R 104-53-0  CoH, O 1129 N.D. N.D. N.D. N.D. 0.99:0.26 MS, RI
(Z2)-2-28 Ittt 2497-25-8  C;oH,O 1218 N.D. N.D. 30.67+5.82 N.D. N.D. MS, RI
Rk 112-31-2  C,H;sO 1179 48.63£2.59°  2.79+0.38 N.D. N.D. 0.50£0.12"  MS, RI, Std
FrigE 5392-40-5 CgHO, 1213 N.D. N.D. N.D. 86.66£5.43"  3.91+1.18° MS, RI, Std
(E)-2-%8M% 3913-81-3  C,H;s0 1218 N.D. N.D. N.D. N.D. 0.80+0.12 MS, RI
4- TP AU R 123-11-5  CgHgO, 1227 N.D. N.D. N.D. 628.46+102.78"  8.89+2.74° MS, RI, Std
S P 57194-69-1  CoHO 1200  10.31£4.68°  2.93+0.35¢  30.94+12.4°  56.29+4.43"  14.31£4.56°  MS,RI
2,4-%% T 2363-88-4  C,(H;s0 1239 N.D. N.D. 56.87£16.01 N.D. N.D. MS, RI
(E,E)-2,4-%8 "Il 25152-84-5 CyoH;0 1254 N.D. N.D. 31.88+3.83 N.D. N.D. MS, R, Std
2- 2463-77-6  C;oH;;0 1283 N.D. N.D. 19.64+3.67 N.D. N.D. MS, RI
o-FSE R RERE 101-39-3  C;oH,,0 1291 N.D. N.D. N.D. N.D. 0.63+0.05 MS, RI
RVAY 629-80-1  C;sHy;,O 1790 N.D. N.D. N.D. N.D. 0.34+0.04 MS, RI
[[E2S 15.80+5.41°  2.33+0.48% 221.24+44.01" 643.43+95.98"  4.12+0.87
i 71-41-0 CH,0 ND. N.D. N.D. 10.23+1.92 N.D. N.D. MS
B 111273  CsH,0 ND. N.D. N.D. 168.68+34.42 N.D. N.D. MS
17053 3391-86-4  CgH;sO 983 N.D. 2.33+0.48"  42.33+7.67° N.D. N.D. MS, RI, Std
eI 470-82-6  C;oH; 0 1027 N.D. N.D. N.D. 264.64+41.09°  1.67£0.29° MS, RI, Std
iyt 78-70-6 CioH ;50 1096 N.D. N.D. N.D. 64.31+12.26°  0.70+0.16°  MS, RI
a-FIATHEE 10482-56-1 C,,H;sO0 1168 N.D. N.D. N.D. N.D. 1.38+0.41 MS, RI
(=) -4t 51 P 20126-76-5 CH; O 1159 N.D. N.D. N.D. 116.7+19.27 N.D. MS, RI
(+)-a-Fi I 7785-53-7  C,H O 1168  2.42£0.29° N.D. N.D. 98.99+16.77° N.D. MS, RI
3-REE 122-97-4  CH;,0 1175 N.D. N.D. N.D. N.D. 0.37+0.01 MS, RI
AR 104-54-1 CoH,,0 1224 N.D. N.D. N.D. 17.02+0.71 N.D. MS, RI
2,7- "W HE-2,6-F B¢ 22410-74-8  CoH;;O 1283  7.38+1.48 N.D. N.D. N.D. N.D. MS, RI
Ly L 639-99-6  C;sH,sO 1552 N.D. N.D. N.D. 17.14+1.94 N.D. MS, RI
S - A 40716-66-3 C;sHysO 1561 N.D. N.D. N.D. 22.1242.67 N.D. MS, RI
o-FERE i 481-34-5  CH,s0 1643 N.D. N.D. N.D. 28.21+0.59 N.D. MS, RI
a- AR 19435-97-3  CsHysO 1646 N.D. N.D. N.D. 14.3£0.68 N.D. MS, RI
JIE T gt 57-88-5 C,H,;0 3126 6+3.64 N.D. N.D. N.D. N.D. MS, RI
i 44.54+4.39°  24.33+13.05" N.D. 633.25+43.48"  7.34+2.98°
D-Frtdd 5989-27-5  CjH;s 1025  44.54+4.39° N.D. N.D. 490.30+34.24°  2.80£1.57° MS, RI, Std
B-IRN 127-91-3 CoH;s 984 N.D. N.D. N.D. N.D. 0.25+0.08 MS, RI
RE0YiF 527-84-4 CioHyy 1020 N.D. 3.65+1.23 N.D. N.D. N.D. MS, RI
a-JRH 3856-25-5  CisHy, 1364 N.D. N.D. N.D. N.D. 0.5£0.23  MS, RI, Std
CINER 3856-25-5  CisHy, 1364 N.D. N.D. N.D. N.D. 0.5+0.23 MS, RI
y- it A 99-85-4 CioH;s 1056 N.D. 20.68+11.82° N.D. 42.17+2.08" N.D. MS, RI
BT 87-44-5 CisHy, 1418 N.D. N.D. N.D. 68.01£5.35"  1.09+0.38° MS, RI, Std
A e 3856-25-5  CisHy,, 1364 N.D. N.D. N.D. N.D. 0.5+0.23 MS, RI
L 6753-98-6  CisHy, 1454 N.D. N.D. N.D. 15.334£0.83*  0.25£0.07°  MS,RI
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2 495-60-3 CisHy 1491 N.D. N.D. N.D. N.D. 1.42+0.53 MS, RI
PR 30021-74-0  C;sHy, 1498 N.D. N.D. N.D. N.D. 0.16£0.01 MS, RI
BT 495-61-4 CisHy 1505 N.D. N.D. N.D. N.D. 0.32+0.11 MS, RI
o- LU 644-30-4  C;sHy 1481 N.D. N.D. N.D. 17.440.98°  0.55£0.01>°  MS, RI
DS 21.47+1.89°  5.11+4.61°  61.92+6.09° N.D. 0.53+0.05¢
3,5- A= 15869-93-9  C;oHy 1056 N.D. N.D. N.D. N.D. 0.53+0.05 MS, RI
+ =k 112-40-3 CpHy,s 1194 N.D. 5.1144.61°  13.65+3.18° N.D. N.D. MS, RI
+ ks 629-59-4 C.Hy, 1284 N.D. N.D. 34.660.56 N.D. N.D. MS, RI
A MRLE 36431-72-8  C;3H,,0 1313 21.47+1.89 N.D. N.D. N.D. N.D. MS, RI
ke 544-76-3 CisHy, 1591 N.D. N.D. 13.61£2.35 N.D. N.D. MS, RI
Fi2 3.77+£1.05° N.D. 8.96£2.92°  188.66£29.07°  1.110.28°
FH S BRI T 110-93-0  CgH,, O 990 N.D. N.D. N.D. N.D. 0.57+0.10 MS, RI
337 106-68-3  CgH;sO 991 N.D. N.D. 8.96+2.92 N.D. N.D. MS, RI
| 1195-79-5 CoH ;O 1084 N.D. N.D. N.D. 74.92+18.14 N.D. MS, RI
2- i 112-12-9  C;H,,0 1246  1.39£0.16 N.D. N.D. N.D. N.D. MS, RI
B LR 3796-70-1 C,0H,,0, 1335  2.38+0.89 N.D. N.D. N.D. N.D. MS, RI
K Fr S PIER 122-84-9  C;3Hp,0 1384 N.D. N.D. N.D. 40.09+7.04 N.D. MS, RI
A 78259-41-3 CI14H180 1661 N.D. N.D. N.D. 73.65+3.89°  0.54+0.18"
IS 11.72+4.81°  23.41+16.60°  9.18+0.82°  348.79+44.55"  1.92+0.69
AR P TR 7778-83-8  C;,H,,0, 1292 N.D. N.D. N.D. 422343 .45 N.D.
2-HIIENIR-1-8 4l 7775-39-5  C,H,s0, 1313 N.D. 2.45+1.73 N.D. N.D. N.D. MS, RI
o-LTRHAHER 80-26-2  C;,H,0, 1341 N.D. N.D. N.D. N.D. 0.39+0.16 MS, RI
T AR P g 121-98-2  CH,,0; 1261 N.D. N.D. N.D. 45.45+4.83 N.D. MS, RI
PR TRTEE  85-91-6  CoH,NO, 1277 N.D. 20.96+14.87 N.D. N.D. N.D. MS, RI
LR AERE 103-54-8  C,H,,0, 1394 N.D. N.D. N.D. 36.75+2.53 N.D. MS, RI
LR T ABE 93-28-7  C,,H,0; 1494 N.D. N.D. N.D. 151.62£20.36*  1.53+0.53"  MS, RI
KHIR-2-LFECHEBE  118-60-5  CsH,05 1775 4.2240.74° N.D. 9.18+0.82°  26.79+5.96° N.D. MS, RI
AR R T TR 84-74-2  CysHp,O, 1893  7.5+4.07° N.D. N.D. 45.95+7.42° N.D. MS, RI
S 3.7+0.72°  18.49+12.02°  46.93£6.46° 574.63+59.68" 104.23+12.75°
s i 140-67-0  C,H,O 1174  3.740.72 N.D. N.D. N.D. 9.8243.1  MS, RI, Std
M2 i 25679-28-1 C;H,0 1214 N.D. N.D. N.D. 52.50+5.31 N.D. MS, RI
T i 104-46-1  C,(H,0 1235 N.D. 18.49+12.02¢  46.93+6.46° 522.13+54.37" 94.41£9.65" MS, RI, Std
B 4.03+0.28° N.D. N.D. 159.05£6.52°  52.55+16.34
X I TR SR 501-92-8  CoH;,0 1203 N.D. N.D. N.D. 26.98+4.59 N.D. MS, RI
m-] Ay 501-19-9  C,,H;,0, 1282 N.D. N.D. N.D. N.D. 51.81£16.01  MS, RI
AT & 93-15-2  C;H,0, 1364 N.D. N.D. N.D. 13.27+0.47 N.D. MS, RI
-5 T A 5932-68-3 C,0H,0, 1336 N.D. N.D. N.D. 79.91+£13.21°  0.39+0.09°  MS, RI
5T A 97-54-1  C;gH,,0, 1335 N.D. N.D. N.D. N.D. 0.35+0.04 MS, RI
M-S T FhB 6380-24-1  C H,0, 1431 N.D. N.D. N.D. 38.89+2.57 N.D. MS, RI
2,4- 80T KLl 96-76-4 C,HypO 1506 4.03+0.28 N.D. N.D. N.D. N.D. MS, RI
URIES N.D. N.D. 21.97+1.78 N.D. N.D.
2- P R 3777-69-3  CoH,,0 987 N.D. N.D. 21.97+1.78 N.D. N.D. MS, RI, Std

TE: G52R P (HLAR 2 (M£SD) R, N.D R AAGIN F], RIFER O B 15 B 155 MS-FR Uik %78 1, StdFn bt it 2 1

FEE L WSERLH | MRWE P LH | o AskeH IR vz L AS:
R IR JB 53518 3. 120 6., 15 1 18 Fit,

2.3.1 FERPEREKY) T GC-MS g5 1487 1R
A LM R 35 FRIE R XBRIL &Y, SIS
10 Fp . BEZE 4Fp . Bke 11 Fb . ke 1 Fb . BRE
2 Fb | RS 2 Bl mESE 2 BPL mSE 3 PR PR FIEERLE
B EA A H B EEAIK, B &YsiR
SEETITEE Y, FEXT P s XA R,
W3- il o A . IR A fy s 2 sk G

AL A FNNR IR A ACRERIE B, 168 7T DAiE i SEH
T WS R FE MR RS . Strecker (S . B RS 58
P iy 2Z A A BEAE 2B, 3 4 vl g, i3
Wiz ZH S SE Y AT 10 Fb, BRI S | TR .
SN RS, B Fr ik 37.93 ng/ke, Ho & i
T E A (P<0.05), KT &R . XSZRLH FiZ
WP ZH . PO B — SRl 2H H ARG Py 2H R0 o e 2H
e BRAT 2 S, ROl pR) RN e R iy R
M ETORIE, AEHBREIRNERIA L Strecker BEfHAE
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Fig.1 Venn diagram of volatile flavor compounds
in five groups

JRPH, T M7 A AR 5 R PR ZH A b, B
WY ZZH PRSP 5 e i 35 IR (P<0.05), AT RB R
Jel w4 e XS R T B B — S BRIV 0L
PUAS SRR A HE A T, {ELRERM 7, v ) 1 2 it
(1.47 pg/kg) B EALTF U4 JFAH (P<0.05) . T2
FH YR S A T 7 A2 20, T TR Wiz i A% . 5 B AN
o PR L Ao A BB PR FIA 1 2 P A 1 3%
T, XS ZR AN~ L A H , ELBEMG PR oo 2% 08 5
JERE BN 17.4 4%, 3150 HH W20 PR 2 BB 2
PR SR, St AL DU TR S Ak = A PO, kT
Rl vz A AR AR IR b . BBz v S X A S
(14.31 pg/kg) SHEWHEPIZH (10.31 pg/kg) To i 5 225,
HEs B RS THE4H(2.93 ng/ke), (HBEL T
R (56.29 pg/kg) FAXSZE2H (30.94 pg/kg) (P<
0.05), M- WRMF I RER 1Y PAEE T <o MR v i A
BRI 4-FF S IE 0 PR S, (D 2 S B — e
Akl R, B BR AR, OB (2)-
2-ZRIFTE | 2,4-3% TIRTE . (E,BE)-2,4-%% IR Ny
LR P RS B, Horp U | 2,4-28 TR (B,E)-
2,4-Z& RN IA A S TR 1 v B (A PRI B PO, (HL
BB L T AAS H, 3T B2t P EERb P b
Wy T R T AR AR R I A Ak . Li A
PRUT T AR 2 RNz T iR TR S f kA e PR 52,
WS & A= i 22 5 3R LS v T il 4 R
ORI TR A AL . AN AR EE SIS UN (B ) -2
. (BE)-2-22J508 . (E,E)-2,4-2% T8 R WAIM PR 1Y
SRR 027, JEORR X MR N8 7 1 2H R 14055 M
H—AF B 3),

TR RS W I B, s fb
BT vz B S TR X AN, (B R e A
Wy (- Ha-3 - . Fe I EE AN AR IS ) 1) BB AT, K
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B Z AV AINE TR 0 AT AP BRI 2H v
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n6) 1 AR e, JHC S A i B 1A a3, PRIk 1-
-3 A RIS 55— R R T B R A Y 1250 -
3-WE SIS AR T I WE4E A RN AE A T HA Ak &4,
W7y R ARG 1 -2 -3 -

B0 A T B s A A P RE . —FlE iR S
WIMAR H shE kA A0 Ui . Be e ok B & A Al
28, 5y — PRI B A LR S EA R AR = AR 1Y o-
FAb-&iE T Strecker MR IGERZSES . —FB 4531
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SR B AL T R AR, 0 R — g B A A A RN 5 3
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IR T RN a- LFERFA BRI R, Hoh 2R T A BR{Y
TEf— JFURL S LA Y, Wiz R b S
IR F R
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& A= N T B W= et e s S & W B 20 U R 7 24 E R R i
FwiEr5:(94.41 pg/kg) 3= A H A ARG, {2
LT R (P<0.05) o BT i FITET 25 ki B A
Pop AV EIVANGEER o L Rl S S i ) T B (CF U 2 E
AR 2- SRR, (R FE MR 0 A AT A Y, X AT
A5 MR 25 i AR P B b 2- AR 1
THIVEFAT G 2- I 0k a3 5o SV T 7R 1) S AL R i
FEAER HAA RIFER . Sun 2P 555 T O\ XS 7
FE R PR A B AR, TFST R BRI \ A AT LARRAIG
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PP R T SAL B X HRR T ST A RO 1%,
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K PERIRAE S0 OAV =1 B, B mi%% & ik
B IR X R i 1) AR XU R AT 55 M 114 S XL
WRALEY, HIE ARG OAV {HERK, 841
G W X 8 5L 0 B R BT Rk E RO ik S Y
OAV<I1 I}, MIZHE K A A X R il ) S AAR AU =
RISl R S A, IR OAV =1 /Y
ERYERRL G A 13 Fh, ALFGEESE 6 Flh . BE2E

3Fb R 1R BESS 2 FRORIRREE 1 AP BREP 2

A ROERA | o AR LE Sy AT 4. 4.
7.6 Fl 4 B WEIEREL, BRWiiZ T OAV=1 ML
PEXURAL &4, G FE 1 FPEESS . 1 PRS2 Fp ik
&, T | R . RS AR T A A, A T
ki) OAV 1H(6.29) e . B HA B & IIRHAR <,
V- MRy B A . AR A R LR R i,
OVA {Hik 1.64, WK T-WRMWFIZTET A . FHIRFI B AR
B S5 AR IR B T, OVA (B 4352 1.28 Fi
1.34, W7~ B2 WGy 45 i A . I8 SR L T TR AR D T R
BRo UbAh, FEATEIL A Y DTG . SRR 4-H
IR, A E SRR U R TR 1
BT L L, 1B b O R A S ) AL
FEETEIN . BOESN L ALy AT T, FUOASIR]ECREX
BERMIFYZ 1) AT OB A AR .
2.4 JERIXTEENE; 7 iR | AR LE A AR

FHER 6 FI A0, AL A Y 16 R s 4L
g, s 7 FTREILIR A o FrEHEL TR EILRR, H
AN RV ZE 5 A R B 2 R TR S A L 2 F(P<
0.05) . HRWEIZZH 1Y) LU 25 2 FE TR 1 1 (251.40 pg/
mL) i AR T X8 422 (369.52 pg/mL) Tl Wi (A 26
(283.28 pg/mL), {H i 358 T4 B £H (204.12 pg/mL)

A RZH (69.74 pg/mL) (P<0.05), B XS EE
BRI PR TR B R MBIz v i S A R 1) SRR IR, T
Tkl b SR BAT 2P e, R4
RPRFNAT A PR ok, NEIR . H &R . I3 &R 55 5
B, BRER . SR . R ad RS 27K, HARSE
FER 2 B B AE, A e S B AREA AE R0 18y
ZH A AR LR 18 (54.97 ng/mL) BE =S TIHE
2H(35.68 pg/mL) | BEWTPYLH (42.30 pg/mL) FIF2E4}
2H (8.41 pg/mL), {H B 3K F X ZELH (92.54 pg/mL)
(P<0.05) . GAEHARZIENR 5 B IR U LR &t = 1K
T 247 Ay X0 2 2 > Wil PR 2 > Wi 97 2H >3 1 4H >~
B WEESE SRR T A IR N . H &R
KGR B b P R %) SR B2, SERA AR A
i, P A I R R A 26T TR il BT AT M A5y
R, RN SR B AR A SRR A SR IR A
SR, VA T BRI 1 125 AR R AT 5, Tt 1R
Wiz EE IS IRTE . XYL (A E IR TE B 25 FE R
T 1 (19.46%) R, FLUOR MW 2H (17.94% ) o
A 22 I 12 v 18 P 2R AN AN PT LAAE SRy 3 AR TR AN R
U TSR], 3 ] DAY e RT3 DY SR A R 8 2 Sk
PR 5 8 1) i b BB PR 2H e i (21.43%) , HOR g%
B 2H (16.78%) . R Wi 7 20 ( 15.76%) F1 X% 28 26
(11.54%), MR 52 IR (8.24%) o £7 I, JFftir
RGBE R AR i PR S Wi 977 v S R 2 R Y T
SRR, HER @ h A ais . KRR . WaARMH 2
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2 7 AT, MR WEE 4H b 5-GMP & B
(213.03 mg/L), HJE: 5°-AMP(174.44 mg/L) Fl Hx
(148.52 mg/L), 1 5°-IMP(58.22 mg/L) fil 5’-CMP
(6.49 mg/L) & AR, RN TR iRz
(] AR 5 2 B 2 1Al 23 = AL RIS R, X4
A RUBA R T LA AR P, AT 5°-GMP
1 5°-IMP MRy 20 o 5 2L A EERAZ TR, Ho

F 5 JRUBHAT BRI HE R M KR ) o A A P A 5 )

Table 5 Effect of raw materials on the aroma activity values of volatile flavor compounds in Luosi soup

) JU— OAV
feas AR uglke) R WA R T R B
(LS 4500 A BRI RAEN 1.1240.41 0.00+0.00 10.68+6.36 0.00+0.00 0.00+0.00
T 1.14% AR R 20.87+1.51  4.81+3.14 37.13+10.56 18.11+6.64 1.34+0.39
(Z)-2-B4 M 0.32 AT AT AR 0.00£0.00 0.00£0.00  102.23+19.40 0.000.00 0.00+0.00
2 2,000 AR | AR A 24324130  1.40£0.19 0.00+0.00 0.00+0.00 0.25+0.06
(E,B)-2,4-3% — I 0.071% BRIV X P A 0.00£0.00  0.00£0.00  455.43+54.71 0.00+0.00 0.00+0.00
4-FP A B R i 47.021 [HIEaN 0.00+0.00 0.00+0.00 0.00+0.00 13.37+2.19 0.19+0.06
FaE - 1.321 RN | VR 0.00£0.00  0.00+0.00 0.00:0.00 203.57+31.61  1.28+0.22
I 6.02" AT AT | Al A 0.00£0.00  0.00+0.00 0.00+0.00 10.72+2.04 0.12+0.03
12705 -3 -1 1.021 BERE, fRAR 0.00£0.00  2.33£0.48 42.33+7.67 0.00::0.00 0.00+0.00
D-FPigH 10.02" Frlg s | i &Y 445£0.44  0.00£0.00 0.00+0.00 49.03+3.42 0.28+0.16
HES 6.02" &AL 0.62+0.12 0.00+0.00 0.000.00 0.00+0.00 1.64+0.52
G 15.02Y A BR ., H A RED 0.00:£0.00 1.23+0.80 3.13+0.43 34.81+3.62 6.29+0.64
2- I B0k 6.0C" b w7 N 117 S 0.00£0.00  0.00+0.00 3.66+0.30 0.00:0.00 0.00+0.00
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Table 6 Effect of raw materials on free amino acids in Luosi soup
i (pg/mL)
IR
R PR 2H el L) FEEAU YW 2
fif bR LR
REHIR(Asp) 14.10+0.23° 4.430.11¢ 20.61+0.02° 3.88+0.03° 9.85+0.03¢
HE R (Glu) 28.20+0.12¢ 31.25+0.36° 71.92+0.29° 4.54+0.01¢ 45.11£0.21°
FORE LR
J1a MR (Thr)” 6.82+0.01° 6.51£0.07¢ 14.00+0.06" 1.860.03° 8.06+0.06°
2254 1% (Ser) 24.76+0.11° 6.58+0.07° 33.82+0.11° 8.49+0.04¢ 17.64+0.07°
H4&R(Gly) 8.94+0.01¢ 28.77+0.28" 31.58+0.07* 1.33+0.06° 22.43+0.11°
NE R (Ala) 60.72+0.19" 34.26+0.32¢ 42.66+0.15" 5.75+0.04° 39.62+0.21°
it (Pro) 7.64+0.02° 10.88+0.29 12.46+0.59" 11.9140.19® 12.35+0.73*
TR ERR
iR (Val)® 11.42+0.03° 10.30+0.29 8.00+0.36° 2.82+0.10° 9.29:£0.44°
AR (Met)” 5.17+0.03" 2.3140.04¢ 4.73+0.13 N.D. 3.49+0.36°
S5t AR (le)” 9.10+0.11° 6.22+0.06° 6.30+0.06° 1.50+0.04° 6.09+0.02¢
5E4 MR (Leu)” 24.29+0.28" 11.1740.13¢ 13.21£0.09° 1.80+0.04° 12.67+0.03°
Ji% %% (Tyr) 11.82+0.02° 5.42+0.07¢ 9.010.06 2.42+0.63° 7.2340.14°
N2 (Phe)” 10.78+0.20° 5.92+0.08¢ 8.05+0.04° N.D. 6.7120.03¢
2% W2 (His) 21.75+0.04° 22.9140.27° 57.74+0.57° 7.82+0.16° 23.5340.33
2R (Lys)” 26.70+0.08" 10.57+0.57¢ 20.16+£0.09 1.70+0.06° 13.7540.36°
A (Arg) 11.06+0.04¢ 6.62:0.09° 15.27+0.13° 13.94+0.13 13.5620.06°
Yl IR LR 42.30+0.09° 35.68+0.41° 92.54+0.27° 8.41+0.02° 54.97+0.21°
R LR 108.89+0.09° 86.99+0.88¢ 134.50+0.94° 29.33+0.05¢ 100.11+1.12¢
YR E LR 132.09+0.53° 81.45+1.40° 142.47+1.16" 32.00+0.75° 96.32+0.21°
iR R LR 283.28+0.09° 204.12+2.66¢ 369.52+2.34° 69.74+0.71° 251.40+1.18°
e 2R T B, N.DFR R
7 JFOREXT IR A R AR
Table 7 Effect of raw materials on nucleotides of Luosi soup
it (mg/L)
AR -
IS PR 4 HEd PR e R 7 21
5°-CMP 8.83+0.16° 8.36+0.43" 0.93+0.09° N.D. 6.49+0.16°
Hx 30.78+0.31¢ 190.44+1.43° 242.58+0.3" N.D. 148.52+0.27°
5°-GMP 740.38+4.98° 68.04+0.36° 101.88+4.68° 9.12+0.04° 213.038.67°
5°-IMP N.D. 40.94+0.67° 147.45+4.43° N.D. 58.22+0.43"
5’-AMP 346.13+4.78° 67.92+1.32¢ 89.82+0.92° N.D. 174.44+3.64°

E: 5°-CMPHRRS"- MU UL, HxZORIK IR TR, 5°-GMPR/RS - S H TR, 5°-IMPRRS -JUH LB, 5°-AMPR/RS IR HLAERL .

5iE A SR E LR (NS E R 455 nl 2 H 5
SEANAYEELE , IR 5°-GMP(213.03 mg/L) Fl
5-AMP & £ (174.44 mg/L) i 35 Ik T 12 dif 3 2H
(740.38 mg/L Fl 346.13 mg/L) (P<0.05), X420 ]
By 5-IMP & & (147.45 mg/L) & 3 & T 12 Wi 7
(58.22 mg/L) (P<0.05), 33X T HH B2 Py FIIXS ZR 21 S 2
Wiz 5°-GMP. 5°-AMP Fil 5°-IMP [ 3= 22 3l Y5
5°-IMP J2 P 28 JE0RE R i = @ R IR T (ATP) £ ATP
Fifg . 5t S B AN L DR VR R A, IR A il 50-
IMPH 5 AMP F1 5°-IMP E.A5 B[R 4E FH , {7 B2 i
Grr w8z T Hx & & (148.52 mg/L) 3%
= TR E Y 2H (30.78 mg/L) , {H i AR T 2R 4H
(242.58 mg/L) F35H 41 (190.44 mg/L) (P<0.05), iX
T B JEOR) XS 2R RIS iy P Hx i 3Bk,

HEsiRA e T i T Hx BRI, 2% b, Rk
BEWE P . XS BEFNRE B R IR W T 5°-GMP. 5°-IMP
1 5°-AMP Z5EEBRAZ BRI 2R IR, MidE Rt %
FEBRAY TTHR IR /)N, 330 AT Wiz R TE fef S5 (A 8 R AR
2B AR SR AR
3 ZEip
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{0385 BT FH B AR T AS B R Hgii 7 U
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