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Effect of Breed on Chicken Broth Properties of Yellow-Feathered Broilers Based on Fuzzy Sensory Evaluation
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Abstract: In this experiment, the contents of total free amino acid, total protein, inosine monophosphate, guanosine
monophosphate, adenosine monophosphate, aspartic acid and glutamic acid in chicken broths made from 14 different
breeds of yellow-feathered broiler (with known age, carcass mass and geographic origin) were determined. Their sensory
quality was evaluated using fuzzy logic. The results showed that the equivalent umami concentration (EUC) of chicken
broth had a highly significant positive correlation with the overall sensory score (P < 0.01) , and a significant positive
correlation with the taste score (P < 0.05) . Among the 14 chicken breeds, Gushi old hen broth had the highest average
taste score, while Luhua chicken broth had the best comprehensive sensory quality with a umami taste and a strong
aroma. It can be concluded that Luhua chicken may be more suited to cook chicken soup owing to the high contents of
umami amino acid and umami nucleotides.
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Table1 Detailed information about chicken breeds
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Table2 Criteria for sensory evaluation of chicken broth
Hif it i %

% (107 #, HHER Hl, BEKEEAKAE
% (107) 104 ~14) (04 %)
FRA05)  WERLE 8~10%)  HERHAE 6~T4) ARUSELER (0~44)

RIS, 1R HIEE NS 7%, 6 A
vk 2 ¢ L TR AR K5

(60%) # ' E%ﬁfﬁ" E"ﬁg’jﬁf% T (0~29 %)

[l ARG WAL ST, WA RS,

Q04 FURAE (16~204h) BABE (10~159)  DUEHEELE) (0~94))

1.33 XSz IEARI &
1331  SIESEER S RN

K =W B Ak g, S E gy
P, RSB R . 1 mL pHAE Jv6. 8 (B R 22 i
1 mL 5 mg/mLef = & A5, 1 mLEERFE10 mLitE
AT, M2 mLZEWK, #&5), WK m#15 min, #
KA EIS minf5 M5 mL 2 mg/mL KIO, AR EE S,
1E568 nmy K Ab Wl e WG FE . 2 BRI VA 5E 0.0,
02, 0.4, 0.6, 0.8, 1.0 mg/mLH 2B b AE R OGEE,
AR BE N AA R, o7 B A B2 DR A AA R 2 ) b 14 T 25
W FERBO G RE s NFRUE T 23T THE . R 3 IR
FS .
1332 RESEASENE

K U4 IR S ke, S % g )ik, I
BEAE S . K4 mL4i R 56 mLAERIRS), &30 min,
TE540 nmyE KA M e W EE . F2 B IR TTEEO. 2,
4, 6. 8. 10 mg/mLA: MG A & FIARHEERBOLEE, LAk
FERENMEAARR , B B NN A AR e b 2k . R AE
WP ANARE - R SRR A S 2. BN
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Table3  Gradient elution program for reversed-phase HPLC
i} Ji1]/min WS ATRIR 2 80/ % UL EABIAT 7 B %

0 100 0

4 96 4

31 88 12

33 79 21

38 68 32
40 0 100
45 0 100

R AL BT AT 2 SO RO B i, S5 (s
173k, FFMSAEME . 8 AT OB il 0N E R

i AspAIGlud &, % H @il N Venusil-A AR I R
SR (250 mm X 4.6 mm, 5 pm) , WaIHAN
0.05 mol/LESR¥NVER (pH 6.5) , WiiahHBN LE-
K (80:20, V/IV) MWL, BREEVEML CFREEBEHEE 5
#3) , HFEREI10pL, 1.0 mL/min, k{25 C, %
AN K248 nm.

13.3.5  5-IMP. 5-GMP. 5'-AMP& &l 2

KH BB R, SRR R
i WA YR Ok, RS EAS B 3 I RO
A 5E FE A5 -IMP. 5'-GMP. 5'-AMP& &, &
Agilent C 8384 (4.6 mm X250 mm, 5 um) , ¥is)
FHAJ90.05 mol/LBERE — SR (pH 6.0) , JishiHB
N, WAAHA. BIEAILGLO8:2, HEREE10 uL, Wk
0.7 mL/min, #£#E25 C, LAMGMPEK254 nm.

1.33.6 SR (equivalent umami concentration, EUC)
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X P 22 91.00, 5'-GMP IR ZB0H2.30) .
1.4 Hdfabr

FiT A SEg I BEAT3 A PAT SRER, kB e . HExcel
20165R A HEAT B dm G v A4 #r, R FHSPSS 16,081 {1 11T
PR 2T, P<0.05FRZEREE.
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Table4 Fuzzy sensory evaluation results of chicken broths made from different chicken breeds

- i (10%) F1 0% itk (60 ) Wi (0 %) %
S b oo oan B ole Wdh odn M whe ade 0B T e adp osp B

1 0 1 3 53 0 5 5 63 0 6 4 364 0 6 4 N1 00 B
1 1 5 4 6.2 0 6 4 70 1 5 4 42 1 § 4 130 638 12
B 0 1 3 44 0 6 4 33 1 1 1 463 0 1 ] 124 662 8
4 0 | 9 33 0 6 4 Iy 0 1 9 U5 0 0 10 69 6 W
; 1 5 4 6.5 | N 4 16 1 N 4 49 2 4 4 126 644 9
6 0 5 5 47 0 1 3 63 0 § 1 413 1 6 ] 28 652 1l
1 1 8 1 13 1 1 1 15 ] 1 0 306 1 1 1 149 803 4
§ 0 1 3 66 0 1 3 X} 0 1 3 419 1 1 1 W3 66 10
9 2 § 0 83 1 § 0 87 6 4 0 #88 3 1 0 55 M2 5
10 1 § 1 6.5 1 1 1 70 1 3 0 502 1 1 | 142 .6 6
1l 8 1 0 94 1 1 1 15 § 1 1 489 8 1 0 178 834 3
1 9 | 0 N 3 1 0 13 § 1 0 513 4 6 0 160 836 2
13 1 1 2 15 1 1 | 15 1 6 3 429 1 1 2 142 672 1
14 9 | 0 N 3 1 0 13 § ) 0 508 8 1 0 167 82 |
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00 07 03
_ 00 05 05 _
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00 06 04
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LAV 80 2, AT U7 5 R 2, K
FAEXS RS GIN R GV e, AT i o PR
w4 Fs Th A2 AR 2 7R 5E H i L300 diYE
BERY, X5 NS NCE B ) ST, il Fbt
MG GG - BEXS BARANE T E RS, HIRGE H i ik 3
1120d, JETOCBHCHANG, ATILBCK Hilk A A T3
i B . ERBK HIXS A —E &S 7, W&

FOXGANZL B EAG2 Pl BN BAR B, (HAS7 45
WA . 4 FEEE P80 43 UL A9 Ik . &< dh
PRI, B, HA BRI 55 E
AT ZRE VP RARIIS1T A 440 J LI E b5
B Ak, AT, JFTURERIRG G RE 799
MR E SR LR VE oy, AR B BORE R 0 A sh A E AR 1Y
e A —E R,
22 WS EAREERIE SR

HIZRS TR, AN[E] ff X 2 ) R XS i i S o 1
ZRpRE (P<0.05) , HA2%5. 8SHMEHEEAY
R, BIX2 MY ARz R AT 2 R A R
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Table 5 Physicochemical parameters of chicken broths made from different chicken breeds

Be BEAEASE BEUAE  DHERERSE AspfrEl Gl &/ 5 IMPH &/ 5'-GMPE &/ 5'-AMPE H/ EUC/
N (mg/100 mL) (mg/100 mL) (mg/100 mL) (mg/100 mL) (mg/100 mL) (mg/100 mL) (mg/100 mL) (mg/100 mL) (10 /100 @)
1 791.58436.23°  172.30+4.32° 14324235° 0.3340.12° 1.224+023¢ 141£0.16" 0.13£0.07° 0.0540.02° 3.8540.22"
2 813.7242547" 163.64£5.02° 15.84£1.23° 0.22£0.11° 1.32£0.29° 1.1940.22% 0.1340.06" 0.04+0.01° 3.7740.12
3 641.94+4.23° 143.87+5.78° 14384258 02540.13° 1314033 13340.12° 0.0740.04" 0.04+0.01° 3754048
4 69496427867 177.7246.23" 12.8840.99* 04240.11° 1024043 1.0040.09° 0.0840.02" 0.034+0.01° 257+0.66°
5 579.98+26.72° 167.69+5.52" 14.12+1.54 0.36+0.07° 140£0.19° 12740.06° 0.10+0.01° 0.060.01° 40540417
6 49450+8.74" 89.93 43 45 11.43£1.02° 0.23£0.12° 1.29£0.21° 1394045 0.0940.02" 0.05£0.02° 3864022
7 7252342746 13256425 163840.87" 0.26%0.11° 1.8940.07° 1.68+0.34° 0.2040.04" 0.06+0.01° 6914014
8 859.01+38.79" 150.2346.99° 16.15+2.23° 0.2340.08° 1524039 1294033 0.1640.01° 0.0540.02" 4654047
9 647.98+24.13° 101.48+2.32° 15.1342.14° 0.33£0.12° 1714021 174034 0.1340.04° 0.024+0.01° 6.054£0.24%
10 7402542807 102.97+4.47" 14.8440.78 0.66+0.13" 1.640.09 1.76£0.23° 0.1040.03" 0.03+0.01° 5.8040.14°
11 623.54+4424%  120.60+5.89° 14334+1.79° 0.7340.14° 1.92£0.65° 1.60£0.08"° 0.10+0.01° 0.0240.01° 6.38+021°
12 6603843551 122.3343.22° 15464087 0.9140.12" 2.0440.76" 1.8340.28 0.0840.01° 0.034+0.01° 7304+0.65°
13 6503242847 121.374£4.78° 13.4941.24% 0.300.08° 1.46+0.34° 13340.38" 0.080.01° 0.04+0.02° 4324033
14 6603614653 122.3246.78° 1642+1.24° 0.9140.12" 2.024021° 1.86+0.17" 0.1840.01° 0.054+0.01° 7.9040.12°

W AN SRR, RREREE (P<0.05) .
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Table 6 Correlation between chicken broth chemical quality and
sensory characteristics

cn WEA MRN BEEE L e 4osm SWIMPS-AMP 5-GMP

M e aw umes OOR AR ey Tay e B

@% 0012 —0213 0363 0690 0307 0537 0007  0.110 0700
FA 0000 —0240 0281 0498 0061 0436 0003 0135 0454
Bk 0001 —0408  0.543  0.809% 0308 0752 0.040 0068 0.793*
WE 0008 —0361 0443 0783 0234 0628 0021 0124 0705
GATA 0005 —0421 0603 0936** 0457  0.894* 0062 0119 0.938*

E: w BEFEADE (P<0.05) ;5 s+ EFEHL (P<0.0D) .
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