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Effects of raw material formulation on the quality of clear soup-stocks
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(1. Baizhentang Biotechnology (Zhejiang) Co., Ltd., Wenzhou 325000, China;
2. School of Life and Environmental Science, Wenzhou University, Wenzhou 325035, China)

ABSTRACT: Objective To compare and analyze the differences of flavoring substances in clear soup-stocks
cooked from different raw material formulations. Methods The contents of amino acids and nucleotides in the
samples were analyzed byhigh performance liquid chromatography. Results The contents of amino acids in the 16
samples were 1192.37-3070.59 mg/L. Significant differences on the contents of different kinds of amino acids in the
samples were also determined, and the higher contents of glutamic acid and lysine were found in most samples. The
highest contents of total amino acids and delicious amino acids (glutamic acid and aspartic acid) were all found in
sample BZT-14, in which the content of delicious amino acids was 744.88 mg/L. The total content of nucleotides in
all samples ranged from 178.98 mg/L to 500.02 mg/L, and the highest one was determined in BZT-14. However, the
highest content of delicious nucleotides (inosinic acid, guanosine acid and adenosine monophosphate), 275.89 mg/L,
was determined in BZT-1. Conclusion The differenceof raw material composition has great influence on the
content of flavor substances such as amino acids and nucleotides, the equivalent umami concentration (EUC) of
BZT-1 is the highest, and the umami intensity is the best.
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FIXGBAE . SRR B 45 S RSO AR T B B 2
VERGE | SEORIGAT . TR A LA IR XU
B, AR, g S a R, RemsEaA
SYHOOUE IR, RO A, AT

R AREERZ IR R AR . RS
BEVR AT, 5 LIRS AL KUK ™ A 23 PR RGE,
G ORBEIEE | RS AR SRR AR DG ST MR [ SR A
LY F T AR B AL i, SRR
RGP XA X REHEE . SRR SR IR A R H A
Hegm e AR H A, BE R TR XA Tl A i
EEEORL B AR EE YRGS JEORE, i 2o
LR A A T2, B Wp e 30, 2RI E
117 °C Z&E W] 67 min Z51F T, EIRM0E MY, H
KRS o by 4 e i e 0 B4 SO R HG ™ B B RRSE IE, ARSC
WFFEAN AL A IR A JEURERS 5 P S R o & B s, DU
S B R B R A AT 1 1 S )
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11 EFZEHRSHF
PRSI SRS N P A = N ) el B NEE e a e S A

VL) A BR 2wl A9 B (R s k), 48R ZOHT
(o-phthalaldehyde, OPA)(3E[® Sigma 2\ +)); B-BilkZ /.
Na,HPO4. Na,B,0,. Wif&. ®ife — %08 (E254E A1k
FIFBRAT), REAER . AR, 2408, AR, HE
e, WAEKR. AR, AEKR. XANER. »RadR. =
IR AR NETFER(CMP) JRTFAR(UMP) . SFER(GMP)
WA BRMP) . I H B2 (AMP)(_F ¥ 2 se kA L BHE A IR
")), g, Mg (fagal, 2E Spectrum K5/ F]).
12 UFE5EE

BT124S 1 KV (FE 2 AL RGE A BRA A);
FE20 pH [ 45 ) -FE FALES (R ) A BRA F]]; 906 AL
VK FE (Thermo B A FRAF); TU-1810 £4n] W46
6 BE T (b 3 3 byl AL AR A FR 5342 |]); SIMS00000
AR LK HL(SE B BN FD); 5424R A VR B D AL(FE
[ Eppendorf /A +]; CR-5 42231 (H AN JE K ERIAL
H1); 1260 75RO @35 AL (T M A FEFIAS I #%) . Advance
Bio AAA {Gi4:(4.6 mmx100 mm, 2.7 pm). ZORBAX
Eclipse Plus Cg @i #E(4.6 mmx250 mm, 5 um)(3E [
Agilent 23 H])o
1.3 SiaHl&

VARG B SR FONG I A O e, SR . MR E B
Je g 2 B BN H R XSESE 1.3 kg, XA
0.4 kg, WfEH  HERE S EE S 0.4 kg(FBRIE 515
PAEWHE 1) 110 °CHH 2 h, LAH, 1138 . BIEAHEE
PEATASE, B T—18 CCORMIRAE

=1 FERER
Table 1 Raw material formulation
7 H's XoE 4 AR W eE R
1 BZT-1 X5 4O HEEO HEEDO
2 BZT-2 RO mEEO /A= 1))
3 BZT-3 RO mEEO VA=)
4 BZT-4 A HBRO LARRENO) HREHQ
5 BZT-5 A HBRO LARERe)) LY=L
6 BZT-6 A Z0D BEEQ wREO
7 BZT-7 RO BEEQ LA 0]
8 BZT-8 AEHD HEEQ HRAEQ
9 BZT-9 XA wEEO WhEO
10 BZT-10 XA wEEO HEEDO
11 BZT-11 bERE g o)) LAREENO) e ®
12 BZT-12 pEEEg o)) mEEO WREQ
13 BZT-13 bRz o)) BEEQ VA=)
14 BZT-14 AEYQ) HEEQ HREQ
15 BZT-15 XA HEEOQ WREO
16 BZT-16 XA HEEOQ HEEDO
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14 #NGFE
1.4.1 pH/A

FH pH & .
142 & &

a2 AT IR B T a2, R E R,
SEREAR A SEBEEL(L*) . 20 B (a*) R FEME (D)
143 &AE

Z 8 GB/T 18963—2012 5= [H FArifEL B FIZE 5
SURGEIERIT Y, BOGE AR BT e, DI
Z 6, 1E 625 nm AW E O, SRS IHHEE R
144 #AR

27 YANG 003k, BGE A 10000 t/min B0
10 min, 3BT 022 pm LIRS 2848 % — A1k,
SR S0 AR (a7 (high performance liquid chromatography,
HPLC)ME: Advance Bio AAA fjf#E(4.6 mmx100 mm,
2.7 um), FEE 40 °C; AR 1 L, RABEEEVENL, Wik
1.5 mL/min, #i3h4H A 24 10 mmol/LNa,HPO, #1 10 mmol/L
Na,B,0,(pH 8.2), izt B Ny ZJiE-H BE-/K (45:45:10,
Vi), A IR 2; I 338 nm. AR 4 LR bR
WEIIZR T 12 BhiE 25 S SRR AE = v h i i

+2 SEBRERER

Table 2 Elution of HPLC for amino acids determination

i} 7] /min TN A% s B/%
0 98 2
0.35 98 2
13.4 43 57
13.5 0 100
15.7 0 100
15.8 98 2
18 98 2

145 AmEF8R
%A U, BUE AR AL 10000 r/min B0
10 min, &MWL 0.22 pm L YE I 5 SR A HPLC #4700,

6,4 214 : ZORBAX Eclipse Plus Cg 415 (4.6 mmx
250 mm, 5 pm), FEIEK 30 °C; #EAEESH 10 pL; FESIHHN
0.05 mol/L BfZ A M AHEE(V:V, 95:5), SFREVEMG; ik
9 0.5 mL/min; KA 254 nm. KRR TFRRbRE M 2T
FMTFER(CMP) . JRIFER(UMP) ., SHFER(GMP), ILTFRR
(IMP), JRAFER(AMP)TE &% Y & &
1.4.6 F8REAAMTH

YR i {H (equivalent umami concentration, EUC)LL
100 g Kol A 2 B2 #(monosodium  glutamate, MSG)J5T &
i, % PSR EUC {EP):

EUC(g/100 g)=Yaixbi+1218x(Yax<b)x(Ya;<b;)

K a N2 EEIREIERR (Asp 35 Glu)i & i (g/100 g); a; K
LLEERAZ T RR(GMP ., IMP, AMP)HI 54 (g/100 g); by Wi
fef S LR AN MSG M (Glu=1.0, Asp=0.077); b; Fy 2 i %
FERAERT 5> -WIFF R ME(IMP=1.0, GMP=2.3, AMP=0.18);
1218 Ky B[RV Fl 4L

2 FER5HH

21 ERARXNEAGE. pH EMEXEMNEN

Hhl 0y R o A, o s B (L T8 E R
92.21~95.40, JFURHH B AASIEXT LHERZ WA B2, WA
JEURHZE B ) 55 V20 A £ LA (o) FIVE JBE AR (b ) 22 S R (3R
3); ZLJEAE (a®) Tl H-1.16~-0.42, F/ME N BZT-14, &
KAE A BZT-13; #EH(O*EEN 4.11~8.32, FH/ME N
B BZT-11, Fe RN FERHA R BZT-7, bR 1B &
B,

A R R, A R M R 4 A A 2 5
P, ARSI WoR BCHASZ pH 7E 6.6 Zo 4y, Tk
WP B RS R R pH A8k, Z5REREHIR
[RI ] XS 9% pH N 6.39~6.52, ASBIF5T 2681, LIRS H-22F0
FaE N ER G = 1) pH (EYEEIFE 6.05~6.45(38 3), A
TR 2 b ) 2 S AN B 25, 0 A e R R AT 1 3 1 AR
A BB AAFIZEE B, 5 R T R E N b
IR B IR AT, AT AR B 5 2 08 T AL LR B RE
[BI7E 62.13%~92.83%, LUK BZT-11 £ ARG

#=3 AEERERRHSANEE. EXEM pH EN=3)

Table 3 The color, and pH of soup-stocks cooked from different raw material formulations(n=3)

KSR L* a* b* B % pH
BZT-1 93.98+1.05 —0.93+0.00 8.04+0.05 82.47+0.15 6.38+0.02
BZT-2 94.84+0.08 —0.72+0.01 5.68+0.02 85.70+£0.18 6.45+0.01
BZT-3 95.01+0.07 —0.70+0.02 6.58+0.01 62.76+0.26 6.15+0.01
BZT-4 94.33+1.26 —0.62+0.02 6.80+0.00 77.68+0.10 6.24+0.01
BZT-5 94.46+0.05 —0.66+0.01 6.09+0.02 74.30+0.22 6.05+0.02




5 6 RS, 5 ORI 0 R R 2419
£ 3&)
FEfbgR5 L* a* b* BEE% pH
BZT-6 95.09+0.62 —0.59+0.00 4.33+0.02 86.83+0.18 6.44+0.02
BZT-7 93.224+0.72 —-0.45+0.00 8.32+0.01 62.13+0.12 6.34+0.02
BZT-8 95.19+1.02 —-0.71£0.02 4.59+0.04 88.58+0.23 6.38+0.01
BZT-9 92.21+1.00 -0.61+0.05 6.65+0.03 72.44+0.27 6.25+0.01
BZT-10 94.30+0.70 —0.90+0.02 7.73+0.03 79.92+0.26 6.26+0.01
BZT-11 95.40+0.56 -0.68+0.01 4.11+0.01 92.83+0.14 6.25+0.02
BZT-12 93.98+0.27 —-0.76+0.05 6.88+0.01 80.29+0.17 6.20+0.01
BZT-13 93.66+0.85 —0.42+0.04 6.09+0.05 76.15+0.29 6.21+0.02
BZT-14 94.49+0.62 —1.16+0.03 8.24+0.03 74.76+0.20 6.22+0.02
BZT-15 94.03+1.02 —-0.67+0.03 5.85+0.02 76.56+0.12 6.38+0.01
BZT-16 94.91+0.81 -0.69+0.01 5.45+0.02 84.20+0.19 6.24+0.01

22 FERHARNT S ZP IR ER S ENFN

12 Folv a2 MR R o 5t 0 5 1 v e 8 e R 1) s 1Rl
Bl 1, UfEA AR . REAMEERATMMZEAR. 7
ER . KNER . BERSFLTFEILR, WE 1 w5y
BIRORET .

AL AR, SEP . YA AR ISR LI A SR AN At
IR i 28, Rt Hh I o A 85 4 1 I R 2 K
gy, QRS AR, B EIERR . JERT. BOTRENS
SN0 R R i R S 2 R B, RS Al
i, AGAEAMEALBRERPAER ., RS Bk,
HRKEREE R . BER . ARG AR, BHEIw
ST R ERDY A R A E R A AR AT AR £, B
RN AR . BERFMMER. HHb, =hrh5%
PRI RE A 1 FIHE B 7 P 45 A 1 2 A il it R )
TR T 4 12 1 TP e B S R B s LR 4. HIER 4 T
7N, S[R3 h A P s FERR 10 B A AE
EES, 6 MEMPEAERAEWHENA 119237~
3070.59 mg/L, H AR EBR(94.27~696.67 mg/L)FIHi & B2
(243.49~541.45 mg/LYE SR FE P 83w, AR
(57.90~618.30 mg/L)KZ, MARNZMR BRI
PR B AR I oY R IR i v A R A R, R
#) 19%L) |, BRIGFSE" S 2458 . A R
R A ER SRR, X5 R RGBS il A
BB . EILBRNT = W A R S i BB R, X T B
XS LR AR B BA — B gk, N . TR
2R R B AR, A E R KA E R R, X R
Wk HA B TR, SR ) R S R 2 A RE A AR AR
M, BT m AR, ZHAN U@ m R SRR
[T 4347 22 B 208 TN R X 1 AR 1 e ot o T S TR

RBEHT(E 2)F M, FURHA BZT-1 fl BZT-2, BZT-8
BZT-15, BZT-4 f1 BZT-6, BZT-12-BZT-13, BZT-7 A
BZT-11, BZT-9 1 BZT-16 Z&iil (= A AE A AR K B4
B, WINE R R4 )7 BZT-6 .BZT-8 .BZT-10 . BZT-12
1 BZT-14 #iil 0 b & 3w B m s, Hh BZT-14
I mibs 3070.59 mg/L, JLEEPRAIILR (B AR IR R)
Bkt R (744.88 mg/L).
23 ERERX S S HEEZERSENFM

W R T AR Y B 2 B U R 4 22—, AR 9T e i
T =% TR (CMP) ., JRITFIR(UMP) . ZiFE2(GMP). L
HRR(IMP) IR H TR (AMP)IY & &, 43 B i E WIE 3, %
FRZT R S RILER 5. IR 5 WA, R s
Pkl B BT R S i, 16 AMFES TP ER BT
9 178.98~500.02 mg/L, FHAS-EHL JE T B HE R A48
#4177 BZT-14., BZT-1. BZT-10 S HE® 5. TEAFRBERR &
T, KBS RE AL P R (99.21~389.54 mg/L) ML
B2 (51.23~247.74 mg/L) & B & &, H WK AR H R
(7.34~37.82 mg/L), i pRATERFN SR o K o

AFEET R ERENAAEES, SHERMZT
FRA AT AR . SRR AR R LA A ™, (BAEm
A5 i 52 R 5T 04 B IR A AT R R ol W R Y B B
FOL IR PO I R, R RR UL R = IR AE A
PrRAER, BRFEER M B SR e AR AL RH R, AR L&,
B 258 S AR D B U BRI, GHWRIM SR, [R] A2 AR fif
DRSS ER . AWFFRRBIGR 5), WUFRR . SRR AR TY
B & Emm WA EMA R BZT-1 B & %
(275.89 mg/L), HIK K BZT-2 #KHIATEEL(224.21 mg/L),
/Do BZT-5 25 ke dh, AT 60.20 mg/L.
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Fig.1 Chromatograms of 12 amino acid standard (A) and amino
acid (B) of stock sample
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Fig.2 Heatmap analysis of amino acid concentration in the
soup-stocks cooked from different raw material formulations
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Fig.3 Chromatograms of 5 kinds of nucleotide standard (A) and
nucleotide in soup-stock (B)

24 [EREARKTSAFEIRE BRI

WUHE R . 5 R R0 IR LA I G e R
YAMAGUCHI %5 W& fof w sif 1 e Ak il 5 fef vk B A, EUC
FEAARTRBETR AR o N [F) SRR B B4 0 3 Hh 45 R a3
R A R 1Y) O B2 5 0, AR A 1) e v A R
REHEMR . NMATE: . SIFRAAR TR &, 1151 EuC
{8, 455943 5% W BZT-1, BZT-2, BZT-6, BZT-8, BZT-9,
BZT-10, BZT-12 Ml BZT-16 #J EUC {E#id 1.0, H L
BZT-1 (4 EUC #&#, i5 1.946,

3 %

ARG B SRR i PR o 5Ok, IS RS
S R AR R, AR R S R, ORI A
X 18 1 B L BE B () IR B R (D) | B R R A7 R 55
R R TREmMAR, AERLSERSHA
BZT-14(i5 3070.59 mg/L), BRI (A MM RLHR)
o i (74488 mg/L) AR TT R OB Y R R A MW R
BZT-14(500.02 mg/L), {HAFBRAZTRR(ILIF IR . 17 RR FIAR
TR SRR 2 BZT-1(275.89 mg/L); BZT-1 Ay&: T
(BEUC)fH 5 =i (1.946) e IR S B Fe i, B E 2D 415 B O
HSE R B QOEA T2y 28l 0 8 1 b o fee £



2421

RiEA

o2

H

v

[t

iz
Hr

e~

HORS, S JsURHH RN

46

SLO0 80°0FYE'L YL OFETTS SE0FE' 90'0F81'1 TI0F8Y'811 SAWA:|
6580 LO0F6T'ST 61'1F80°€T1 1€ 0FST'S 20'0FVE Y P1°0F95TST vLzd
659°0 18 7 F8Y 71 LS'0F8T'99 9V 0FL6'E SE0F6E Y 9¢°0F80vT1 €179
96T S0°0F0S'T1 9 1F98'40T T0°0FS8'L SE'0FS6'9 9¢'0FI1+'8€1 Lzd
96'l €10¥CT81 0€'SFYL'LYT €5°0¥€6'6 90°0F0€'L 8S°0F00 791 1-LZd

(3001/9SW 3)/H) ONA (1/3w)/dNY il H-4( (7/3W)/dINT J HY (7/8w)/dIND Hi-H- 5 (1/3w)/dINN BiH¥ (1/8w)/dIND ¥l H- B £l
SUOIB[NULIOJ [BLId)BUW MBI JUIIIJJIP WOIJ PAY00I $)90)s-dnos Jo(HNF)uonesjudduod ruewin judfeArnbapue sjuajuod sappoddnN ¢ dqelL
BENEENESHEAWE R U S $H WL Y s

6S'TSTSL'06T  STTFLETT  TSIF8S'61  S0°TF6TOT LY TIFLEIS SYYFE6'6T  C6OPFIS69E  LESTR6'T8  SELFSEY9  STIFSKLI  8F6SFOIPSS 66 1FSH91  91-1Zd

0L'9TFEI'80E  ILTFOI'ST  SSIFISIE - 6T0FSO9EL  6S6EFLYISL  vSOF8YIIL  €VTFCSES  I0LFLTE6  vYOFCILL 9V 9TFI6E9PS 60°TFOV6E  SINLZE

€0IFSY' IVS  ¥S'SFIOPE  SL'6F80°8E 16 FFITEl  IST9FS980T 16°681FTEE601  SLLTFOS YT  ILITFIOICI  TT6IF6STIT 98 1F66'ST  SSLOIFLI969 89'8FIT8y  ¥I-1Zd

L6'SFIOSIT  TIOFIL'SY  10°0FTI'TE - LS 0FT8'801 €0°0FCSET  9VOFSH'TST  60°0F6E1E  TTOFI6T8  90°0FY9'61  ISOFLES6T  SI'0FSL'IE  €I-LZE

6S61FSCLLY 09 TFSE'89  6€0F0S'SH - £9°SFS1°00T 1€ 0FI0PE TTEF66'ELE  IVOFE0'EY  LOTFSO8TI  TEOFI98T  SYSFSL6Y9 €V O0FLSOy  TILZE

YLEFPE'SEE  €0°0FES9S  S0°0F899€E - 1T0F86'8€1 8T°0FI16°€E EETFOT6ST  OTOFLETE  TOOFBOLE  +O'OFSS8T  66'0FIS919  10°0F89°LE  11-1Zd

EESIFOVIEE T IFECT9  1I'1F99°6€ - Y8 LFES S61 9L'0FIL'8Y  TI'SIFOL8I9  06'0FSY'Ly  E€VTFOS'68  pSOFIE0E  09°CIF8I'I8S  LLOF8S'6C  01-LZd

TTIF6V €T - 18'1F€0°T€ - - STYFOL0T  SS61F99°91€ - OV’ 0FSI'LT  TTOFIOST  6I0IFK9'L6S 8E0F080T  6°LZ4

STTIFOI'EIT P OFLTEC  9L'0F91'ST - LE'EFT8TTI  TEITFLLSTS 9V EFITO0I  $SOFO6'8E  SLEFETSL Y IFEI'ST  96°1TF89°8L9  86'0FIL0E  8-1Zd

ISPFEIOEE  LSOFSO'IS  9€0F99°TE - LY TFI8STI 0€'1F59'8T EISTRLI6T  €00F6LTE  STOFLEO6  IEOFEELT  TLYFSSHE9  PTOFLTEE  L1Zd
169F0S'SYE  0T1F90°09 8L 0FH6'SE - 10'4F09°00T I$1FLT06  SIOIFISLOS  8SOFPO'6T  SPIFLLTL  €90FLYIE  €SEIFLEILY L9OFI9EE  91zZd

I€0EFEEESE  OU'TFLETT  SSOFLYLI - 6SVFLL'IS  9L'TEFOI'SLL  TEVFLO'601  S8S'EFET6Y  6C1F09Iy  €TOFEITI  60°CFLTY6  TLOFLIOL  SLZd

60'6F19°TIE  LSOFETLY  €TOFYIE - YS 0TSy LET 6TO0FLOEE  PSEFIVSTY  10°0FSST  9FOFLY99  LI'OFOSHT  LOPFOVISY  €€0FCEYT  +-lzd

LUTTFEULLT  69°0F0E'€T  ISPFO9TL  €OOFEEOl  60°LFLYLE  IL'69FLSLOY  ¥8'0TFO6'LS  S9OFLSST 9L OFO8'ET - 80°SIF06'YT9  T8OFOE1E €174

TEITFOS99T  0S'EFOS'EE  VOIFLE6]  OTOFEITT vy 6F0v'SS LOTFL60T — TTEEFOL'B6T  PTEFOP'9E  9L'IFOS0T  9EHFO6'Ly  OL'OVFEOVSY S9TFETET  T-lzd

YO'STFOO'EIE  61'TFOVLT 9V IFOC8I IS TFOF9T  68'SFO9'EL TOTFOE0T  OL'STFOS'8SE  P9TFOOCE 98 IFOCET  PL'EFOLOY  LU'SKFO9H9S 8LIFOETT  1-1Zd

G N2 WEEE  WEMk ey 20 AN W H G W77 L2 WEXY  HMUH

(7/3w) suonEINULIOJ [ELId)EW ME. JUIIYJIP WOIJ PAY00I $I03s-dNos Jo s)uPu0d SPIE ourmy I[qeL

(1A ESHWEEH LS SR WHHLEY vE



12

M =7 4t

Al

A
W,

f

° e R

2422

8LET 08'0FEI'1T 68°TFIISLI £9°0FCTL YT OFOL'S EETFEE LY 91-LZ4
8680 6€°0FLY'TE 67'91F59°001 PEIFTY'S ST'IFEL'T 09'€F65°9TT S1-LZd
108°0 €T IFC8'LE TLTFIEHS £0°TFS901 ST'0FS9'L 6€°6TPS 63¢€ v1-1zd
T5€0 10°0F2S+T ST'0FTTOL 80°0FEL'S €0°0¥29°€ 1T0F08TI1 €1-1Z9
601 €€°0F0Y'81 Y1I'0F8LLOT S0°0F68'L 8TOFTY'S 20°0FHS LY 1 [ARVA:|
0190 S0°0F08°61 LETFIL'SS 9¢'0F08'S 70°0¥84'€ 8T°0¥55°801 11-1Z4
8671 STOFLY'ST LL'OFLI 65T 60°0F9Y'S 61°1F69°S L9'0F68°TTT 01-LZ4
1651 €€°079¢°ST 91°0F18981 01°0F6L'8 8E0FSL'S €7 0FESENT 61zd
S6T'1 ST0FS6'ST 6v°0FS8 0TI 99'0FTL'6 PYIFI6E LU TTF8Y LYT 8-LZd
2090 €T°0FSS 81 S0°0F9S 1S 10°0¥86'% 70°0%89°1 £0°0FIT'66 L1zd
€01°1 80°0F8S ¥1 SLTFLSOTT 9¢'1F0T'S $0°0F8S°€ $0°0FT0'SST 9174
(3001/9SW 8)/H) OnA (1/3W)/dNY Zi-H- (7/8w)/dINT 2 (1/3w)/dIND BiH- % (1/3w)/dNN H-H- (1/8w)/dIND % -H-BYf PRI

Gep)s 2



46

MR, S5 JsURHE RO

15 U i )R )

2423

R
[1] S, SR E. B mIAECE S N ERA ], 25 Tk, 2014,
35(1): 37-41.

[2]

(3]

(4]

[5]

(6]

(7]

[8]

(91

[10]

[11]

[12]

ZENG QQ, ZHANG LY. Optimization of boiling conditions of chicken
bone stock by response surface methodology [J]. Food Ind, 2014, 35(1):
37-41.

JEASR, AN, B 10 B R XU LS
R, 2018, 39(14): 282-287.

YOU MC, XU XR, XUE DD, et al. Effect of 10 edible fungi on flavor
quality of soup stock [J]. Food Sci, 2018, 39(14): 282-287.

RRFY, IMNGER], SRR, . R Tl AR A AR JFURHI SE (D).
e [ PR, 2008, (8): 60—64.

WU SL, SUN XM, ZHANG SK, et al. The choice of the fundamental raw
material in soup production [J]. Chin Cond, 2008, (8): 60-64.
BT, TRALEE. B AR XX i BRI AL (],
RHE, 2014, 35(1): 106-110, 115.

ZENG QQ, ZHANG LY. Study on effect of boiling conditions on quality
of chicken bone stock [J]. Sci Technol Food Ind, 2014, 35(1): 106-110,
115.

GBJ/T 18963—2012 H &l [E ZR AL BIZE B 2 Wi 2R IT[S].

GB/T 18963—2012 The Standardization Administration of China-Apple

KR [T].

it Tk

juice concentrate [S].

YANG HL, ZHANG L, XIAO GN, et al. Changes in some nutritional
components of soymilk during fermentation by the culinary and medicinal
mushroom grifolafrondosa [J]. LWT-Food Sci Technol, 2015, 62:
468-473.

W, LB, T4, S5 IEhr sO6e % b RIS ST,
44k T, 2018, 35(7): 11961200, 1260.

YANG X, KONG Y, DING Q, et al. Impact analysis of salt addition
method on taste—active compounds in chicken soup [J]. Fine Chem, 2018,
35(7): 1196-1200, 1260.

AbARdE, W, R, S AR TR ). g
HE5E, 2013, 27(7): 26-29.

DU HY, YE H, GAO GQ, et al. Effect of different cooking methods on the
quality of chicken soup [J]. Meat Res, 2013, 27(7): 26-29.

FIWR, TR, TAF, AF. AT XX 7 Hh R R S S
[J]. K&4i4k T, 2018, 35(10): 1683-1690.

WANG LH, QIAO KN, DING Q, et al. Effect of different cooking time on
taste compounds in chicken soup [J]. Fine Chem, 2018, 35(10):
1683-1690.

BOLES JA, SHAND PJ. Effect of muscle location, fiber direction, and
slice thickness on the processing characteristic and tenderness of beef
stir—fry strips from the round and chunk [J]. Meat Sci, 2008, 78(4):
369-374.

JASEAS, BT, AR, 45, XY PR AR S 4 B
K Tolk, 2005, 31(10): 9-12.

ZHOU XS, ZHAO MM, LIN WF,et al. Study on isolation and protein
composition of chicken meat [J]. Food Ferment Ind, 2005, 31(10): 9-12.

BB HEEA ARG 0 TR B FREE(D]. iRl ARl R

. 'S

[13]

[14]

[16]

[17]

(18]

[19]

[20]

2, 2008.

QU MY.Cooking technology and nutrition characteristics of pork chop
soup and chicken soup [D]. Wuhan: Huazhong Agricultural University,
2008.

ZOU J, XU M, ZOU Y, et al. Chemical compositions and sensory
characteristics of pork rib and Silkie chicken soups prepared by various

cooking techniques [J]. Food Chem, 2021, 345: 128755.

WRIGER, T 45, B, 45 537 KOt D BRI Pt s A S e B S bk
HIXF FE AR D]. Bl 2015, 36(16): 107-111.

CHEN YY, DING Q, ZHAO J, et al. Comparison of free amino acids and
taste characteristics in chicken soup and chicken enzymatic hydrolysate [J].
Food Sci, 2015, 36(16): 107-111.

BEIR, MR, R, A EERYITONXG SR KRR ].
[E S s, 2016, (10): 97-101.

FENG ZQ, HAO WB, YUAN I, et al. The savory taste enhancement in
chicken soups [J]. China Food Addit, 2016, (10): 97-101.

JAYASENA DD, AHN DU, NAM KC, et al. Factors affecting cooked
chicken meat flavour: A review [J]. Worlds Poultry Sci J, 2013, 69(3):
515-526.

ZHAN H, HAYAT K, CUI H, et al. Characterization of flavor active
non—volatile compounds in chicken broth and correlated contributing
constituent compounds in muscle through sensory evaluation and partial
least square regression analysis [J]. LWT—Food Sci Technol, 2020, 118:
108786.

YAMAGUCHI S, YOSHIKAWA T, IKEDA S, ef al. Measurement of the
relative taste intensity of some L—a—amino acids and 5’—nucleotides [J]. J
Food Sci, 1971, 36(6): 846-849.

NISHIMURA T, GOTO S, MIURA K, et al. Umami compounds enhance
the intensity of retronasal sensation of aromas from model chicken soups
[J]. Food Chem, 2016, 196: 577-583.

PEIENE, X5, JOeR, 4. Skms Tl i Tad fevh 32500
B K SRR FHPF[T]. 2R3, 2014, 28(4): 632-639.

TAO ZQ, LIU DY, ZHOU GH, ef al. Taste evaluation of non—volatile taste
compounds inNanjingcooked duck during modern processing [J]. J Nucl

Agric Sci, 2014, 28(4): 632-639.

(TERE: £ )

{EEEN

BRX, Wit, SRIEM, EZH
REBARBMIESERER.
E-mail: 15905776789@139.com

wiEk, #L, HE, TERARAE
AERBFEETIRE.
E-mail: yhl@wzu.edu.cn



