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ABSTRACT: Objective To study the effects of hydrolysis time and adding mercaptoethanol and phenol
protectants on the content of 18 kinds of amino acids in chicken during hydrochloric acid hydrolysis, and to
determine the method of hydrochloric acid hydrolysis, so as to obtain the highest content of amino acids in
chicken. Methods Totally 30 chicken breast muscles (3 kinds of chickens, 10 of each) were selected as the
experimental objects, 6 types of hydrolysis time were designed to study the effect of hydrochloric acid hydrolysis
time on the content of 18 kinds of amino acids in chicken samples, and the hydrochloric acid hydrolysis time
obtaining the highest content of amino acids was determined. On the basis of the above research, 6 chicken breast
muscles (3 kinds of chicken, 2 of each) were randomly selected as the experimental objects, and 3 types of
hydrolysis time were set to study the effect of mercaptoethanol and phenol on the content of 18 kinds of amino
acids in chicken samples, and finally the hydrochloric acid hydrolysis method with the highest content of 18 kinds
of amino acids in chicken was determined. Results The optimal hydrolysis time of valine (Val) and isoleucine
(Ile) was 24 or 26 h, and there was no significant difference between the 2 types of hydrolysis time (P>0.05); the
highest content of the other 16 kinds of amino acids was hydrolysis for 22 h; the content of Ile in hydrochloric acid
hydrolysis for 24 h was significantly higher than that for 20 and 22 h (P<0.05), and it was the highest in
phenol+hydrochloric acid hydrolysis for 22 h; the content of aspartate (Asp) was significantly higher in
mercaptoethanol+hydrochloric acid hydrolysis for 22 h than for 20 and 24 h (P<0.05), and the content was the
highest in hydrochloric acid hydrolysis for 22 h; the content of glycine (Gly), alanine (Ala), tyrosine (Tyr) and
phenylalanine (Phe) in phenol+hydrochloric acid hydrolysis for 22 h was significantly higher than that for 20 h
(P<0.05), but there was no significant difference between hydrolysis for 22 and 24 h (P>0.05). Gly had the highest
content in phenol+hydrochloric acid hydrolysis for 22 h, Ala had the highest content in hydrochloric acid
hydrolysis for 22 h, and Tyr and Phe had the highest content in mercaptoethanol+hydrochloric acid hydrolysis for
22 h; the content of Val was the highest in 24 h of hydrochloric acid hydrolysis, proline (Pro) and lysine (Lys) were
the highest in 22 h of phenol+hydrochloric acid hydrolysis, and leucine (Leu) was the highest in 22 h of
mercaptoethanol+hydrochloric acid hydrolysis; there was no significant difference in other amino acids in different
hydrolysis methods and hydrolysis time (P>0.05), but the highest content was found in hydrochloric acid
hydrolysis for 22 h. Conclusion Mercaptoethanol and phenol have no protective effect on sulfur-containing
amino acids in chicken, and the hydrochloric acid hydrolysis method with the highest content of 18 kinds of amino
acids in chicken is hydrochloric acid hydrolysis for 22 h.

KEY WORDS: chicken; amino acid; hydrolysis time; hydrochloric acid hydrolysis; mercaptoethanol; phenol

11 R RN SRR o R Rl SN 1 8/ AN IS4 W b it
tESASONIE ¥ =287 S-SR N W |53 79 15 R 1/
AT AR U A By S RN 2 2, AR AR K
i Tl A v USRI 1 T A 2
Jrig RO o R K i1 S AT R R K A 1 R R K
fif ik, ERIRKARILNERRR 545 K« FEh ORGSR H D)

0 3| =

XA EA R IR KRR A [ A
S AR 3R A 0 R TS FHLAA F A2 i 1 3 A B
MVERT XS R I E AR, RS ASR N i E
BRI o 3 A B SEA L AR B LR, E R

IRV XY LS SR (A — DU SR AR, D, v
SE NG P R 25 B BRI 5 BEAS TS A BB SR AN (E T
A FAR SO AT B P R B R i, ERRRK AR T
R F YeE MR,

HRG, 2R & 5 I 329 53 Hi Ak 20 A E 4G
W2 Eor o BER B AR KR, B R BRI
BAL S A sk o F AT Y 5 1A R FTAT AR R AR

TR 5 P2 K 2 B SRR I R g 2 I, (B
PR 7K fift 35 4 45 (0, % IR (tryptophan, Trp) 1% B 24 & B &6
IR S AR B B, S LR A AL P 4 20 i
JrihdE 6 mol/L ERFRTE 110 °C41F F /KM 24 h, HHF5E
FHKME 24 h SERBEER (tyrosine, Tyr), Z%A MR
(serine, Ser)Fl 7 2 % (threonine, Thr)4 %2 J: Tk A9 11 < 22,
H. 45 4 FR (valine, Val) ., 5555 2 ik (isoleucine, Ile)Fl & 4 R



%5 22 4]

FEOGHE, S5 ERRAAR 700G A B R 5 Y 5 8767

(leucine, Lew) i Jik i AR wf Bl 7K i 1120, 52 GiE -1 K fige isf ],
A RERAF XL E R M B =2 i . ILAh, R T
i E FE R A 10 %, IR BT LLTE £ R K A% WP a4 3 5
AW . LR . FIELEE ., BRSO, RS
T G LR A A 7Y b SR A B O 2 G AR ROR
L3 g/5 o

ROWAN 250281 ALBIN #2155 2 #4150 gy
ZUURRIFsE 00, H R7E 203 B2 K fig st i) AR Ad By 2
HAFFE, 2 DLek R sl iRl e X 4, LARS R SR AT
FXT R AR R . AWFFELL 30 XGRS FhiG . AEFD
10 NYASEIEXTG, Wit 6 N/KFRETA], WF5Y 5h BR /K A B
(B X X PR St 18 B JERR & fE A, i 8 RS 3
TR Foc 15 o W SR R K R ) [B] o 76 IR B9 I 30k -, Rl AL
BEBE 6 MXSHALG FY . B 2 M)A S, RE 3
AR ARBTR], WF5T 505 2 s A Iy X 58 R A S 18 R
IR BN, e RIS A 18 Fh SR
T IR IR KR TR, DAHA A5 X PR H A 2 e G A
KE PSR AR 2K

1 #MR5RE%

1.1 SEesHt

BEFE 42 HIER I PIIRG 10 H . 300 H #4247 i BIXS A
FAEXG 25 10 2, BULIML, SRR T8, &,
1.2 IR F

G FE R AR EY) TR (DL 2li, v A 24 5 4G A A 5T
Bi); SRR AR R0 2, FEBR A RBHE (b DA R
W, LHEtaRkd, ERFIRALS (L ARAR] T
KRN al, [E258E AR A BRA Hl); = 2
(eghesli, K yeE R AL THFSE T); SRR (A Hral, A
TR AT IR A, R (o pral, K sk
=)
1.3 UFE5E%

LC-20AT = R0R A 543 (H A B HEA FD); GW0303
TR W ALY T e R S A BR A D), FD-1A-50
RTPRALCL 5 R S I 2 A A R ); PX224ZH 1§
R[S (R M)A R H) 1, HH-S268 U E IR /K
W (& InTi KM A b3 ),
1.4 ZWHE
141 FEERt

L 30 NS L3 FlAG BEFP 10 M) Semxs &, it
6 KRS A], AIF5 R R K fgt i) 1) XA PR it 18 Fifvz 3
RO S, A AR A A SR IR i B o 1 AR R K A

fo 76 FRBFR SRR I, FENLIERE 6 XS RILEG FhXE .
BRI 2 RTINS, "E 3 AKMERTE, PRSI
R XX AL AL 18 R BEER B s A, SR 20
AAFG R T 18 FhZU R IR R 5 2 B R K i 7 ik o
142 #HoarasE

(DERRRK vk

PRI 0.3 g AR T RkEdh, 524 % 10 mL 2k
JH, B 10 mL 6 mol/L FRFRVAWR, B, BT 110 °CHE
RO, K RIS BT T o KR SERUR, FEK
TR E R B AT, 70 °CKBZET, A 1 mL
0.02 mol/L FYFRIR, 1A ISURLE/K 75T o ] 0.02 mol/L
MERIRI RS, B n RS E A 2 100 mL 25 R

QB Z W+ B K Sk

FRER 0.3 g Zif v TRabedn, S8R 2 10 mL Zil
P, A 10 mL £ 0.5% (V:V)Fi 2 2R 6 mol/L $hla s
W, HARLIRRI R

(3B +ER R K f# 15

FRE 0.3 g Zi i TRkt dn, S8 2 10 mL Zil
i, A 10 mL 7 0.1% KB 6 mol/L $ERRIAH, HAx
AR [ b R K it
143 RABREZFHN

1M TS 43 SR TR0 SR A A 13 7 S SR R T A T
A A R RICBUORR 5k, I A BC S I 2 L IR 43 A A
VR AR Y o WO 18 b SR M AR MEVS W KA E IR
(aspartate, Asp). A2 (glutamicacid, Glu), Ser. H&E&
(glycine, Gly). #1% /i (histidine, His). 4% M2 (arginine,
Arg). Thr., NZER (alanine Ala). J#i%(fR(proline, Pro).
Tyr, Val, H#i% R (methionine, Met), Ile. Leu. RN
% (phenylalanine, Phe) . #i % [ (lysine, Lys) [ ik & 4
2.5 pmol/mL, (Cys), 1 Cys ¥R JE # 1.25 umol/mL.
1.44 HHEAKX

T €5, 335 A DAV A R R R AR YV VR AR SRR, 2
D75 1) 2 3 0 TR AR I O (L, A S RIS TT RS S f,, AR
A T ARG N £y ARV A R R BE IR MR B T A =
AR,

Caa=fi/fxC (1)

1 Can WAL SR ZILIRIRIE, ng/mL; f, JpAE S
WP LRI TR N BRI TR, £, SR G SRR AR ETS
TR A 2 R TR U TRI R PRI THT A € Ay S JE PR X TR i o 22,
pg/mL,

B it USRI 43 HE 5 (%) =Caax VX 107°%100/m
K VRS ESRE, mL; m AR R RS T
), nge
LS HBALE

PR AT 8a Bl Excel JENZEUE R, Bl gt



8768 B dn 2 4 R R I A 4R

12

SPSS 25.0 AT LRI R 24047, #5225 83, A Duncan’s
R T2 E R, Gl BEKFER P<0.05, 455 SEE
AR 22 R FRR .

2 HER5HH

2.1 AEPKEEETEXIEHA F 18 R AR S 2N

B UK R E R e h R E AR,
rh KA R ) S ) (5 75 2 B 1R 1 A A2 5 o K AR T
T, SRR AR ST A K R R Ok, KRR, S
KR B S S PR K At B, (A5 2 LR Y 7 LI, ALBIN
SEPNURRAE Y 2 Bl RN BE e X4, B9 10 KT
TR BT[] (0~72 h)P 2R % 8 kA5 i Asp. Glu. Gly.
His, Thr, Ala, Arg. Pro, Tyr. Leu. Phe #l Lys [ &
TETE 16~72 h S HZEFAK; Ser WIS ETE 10 h B,
10~72 h 5L B S (0 F M 3, Val il 3 B 7E K A 32 h i 35 3
Herm, HJE 2 R EORI SRR & R AR AL A S R 2 Fb
TR e W&o BIFE K AR 24 . 320 IS IR, R
SRR 18 P SRR AR E R DL 1, AR TR A
BAELRR R, S5RNE 1R, AP Ser 7EK I 16,
18,20, 22 h A} G g % 25 7 (P>0.05), 7€ 22 h At § i,
HG S R RS Val 5 Tle 76K 24 5 26 h i & &R,
LR K St B [ TG I 25 25 R (P>0.05); HiAth & A IR iR Y
TEIKAR 22 h IS RLIA B T o, 7E/Kf% 24 h BF 34474
—ERMBFE. X5 EARZE RIS B, X AR E R
TR St st i) ] o B 8 A [) S 35004 25 55 Vial 5 Tle 7 K i
IR R SN, BEK R R ARG, Val 5 Tle (5 1t
SN, T G K g st ) () B, A R AT L A K
f Rt Ia] o DRI, B — B KRR R B S K T A A RS v
fit. DARRAGH ZEB21EAT /K fift ] ) 6f 42 5 R 40 A 14 52 i
5 A, kAP, ROWAN 2228 FRANTISEK
S gy 8 R R I K R 24 h B, Ser S FRAMIL,
Val I Tle DTG 22 5K A /K e i 18] A BB AR AS B ™7 1t I
I, FEAKMRE— KRR, HAREIRAS I A 2 LR 1 f
FOK R, IAh, FRANTISEK 25 P3IRE5% i Wi 51 14
i H 5 S G L TR 4 401 O SRR W A BREAEAEAR B . X ik
BT SRR 1 2 3 1T B8 52 B i o 0% L Ath Al 43 1) 5
AN T) R Sl 11 o A 7K fige st [0 S R AR T o BT L 0F 9 7K fe B )
Xof XG5 PR il (A5 T, A, 2 R X PR e L A 4 1
(IR . MEITE ),
2.2 RIPFIFIBAG 18 FIEERR S RN

15 R B IK i v Cys FlI(Cys), 5 B IR, Met 5 ¥l E Ak
MEARN, XBEFRE IR NN E NS 5
O EERMZEE BA BUAAL . IR AIRE, AR A
Mo ARSI, By kA B I AL, e

TS IEIR ARG I & it . 2= B PR TR B 55 2 B
o 5 R o v i 2 K A 2 S PR ARG I P S e AR, R
M2 Met 15 242 17 A9 B3R, EAS s 0 2 13 %
(Cys), M IETISCRCR AT SN 0.5%%50 5k S EEAH L, W
TR B Met (9 RSB 4E, {H Cys BIBCRRAL, UL 5
RO EA —EMREEN, HRFICORANME, 8%
PO g g R W, FERFE SR 0.5% 33 2
BT S A I LA AP E R, SRS aEiE
Frwn, R H At 2 FE R B & A R R AR R R
S5 I s g R — .

e 2 FiR, A58 R SRR K Rk . ik 2 B
b 2 K AR RN R W+ TR /K g I X LU BT R R, Tle T Val
O AR FR R K vk vh S BB T, Cys &
Z

E\-\-

&

Bidk AR OK L RIS F RS BTk, ik
AILRAEAN KA kb, 258 TR TR 1
Gly. Pro. lle Fll Lys fE Ry +ER B K fE K i 22 h &
Hi; Tyr. Leu Fl Phe 7E%FE £ BE+ER B2 K i 15 K fff
22 h &R Val TEERRRK KR 24 h &R, H
R LR AR TRK MG OK R 22 h P iR S . XS
SELPRIN 7, Met 7 ER R /K A 15 F1 2K 0 +h 2 /K 7k 1 3L
RIEEE O R+ ER MK A R AR, B 2 RS
ANBF ] 5K A Met & 28 LR K (P>0.05), X 156 BH 26 iR
KL R R E & Met WIS AEEL R KM 5 0 Met
FI&AE 20, 220 24 h BRFRMXSRRE KRS, (AEE:
PR K fif K A% 22 h B it iR Cys TEFhBRIK g 147K i
22 h SIS 2 B+ MR K i K ff 24 b B AR B i, (HE
LMK K 22 W & A s, X UGB B 2L 2 EEXS Cys
IR JRRE ST AR . PRI, BRSPS B R R T
AT B R A I A IR 1 5 R R K R KR 22 h, X
=y 10V R PO i AR PR e g A —3,
3% T B 2 AR I 5 87 L 20 B X P 4 BE TR AR 3 AU A TR
i

BUAL, B3k 2, T+ kR 7K Ak 2 A 28 B+ 92 /K A 75 %o
A SE R B AT — B M ARP AR, W0 Gly. Pro. Tyr.
Ile. Leu. Phe #il Lys (UNE 2 FiR), (HRZSHE IR RS
B R ER K AR 7 VR SR R BRK R K % 22 he I H, AHF
¥ TS W 15 4 B 7 5 B0 A HE B (9 (Cys)y, S5 AR LT
S DSIHN Fr 38 38 2 POLRAG H (Cys), B BOF e 45 R AR —5,
SEGK NG R R A TTRE R 2 RhAIFSE AR 5T 5 42 AR T
MERITIEA—5. ALBIN ZPWoy & B, SHRifE
AR ISR AR L, RS AR T ac i ik vk R
PPN R, 1 2 F5 kAN Re SR R HE AL Tk
BE o BRUE, AT AR SRR (s B R R, e
R i B R IR 1) e R PR R A A R AR i ik
HEATIE o

= B

B B & Rt

o I

rn



o5 22 1 KOG, S ERRR KR 7 3G P v 2 R 1% dk ) 8769

- S
1000 | -
750 [ “ .
L _~ 9 =
o : S s s 278 F
500 o R - =
' I g2 S 2 g A
N >
0' f ﬂ A !%) AL ) A

00 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
A5 B4 Bt 18] /min

B 18 Fa S A e el 1
Fig.1 Standard atlas of 18 kinds of amino acids

Fz1 TEIKERTENBHS 18 EERSEMNEITETH, %, n=30)
Table 1 Effects of different hydrolysis time on the content of 18 kinds of amino acids in chicken (dry sample, %, N=30)

KA 1) /h
16 18 20 22 24 26

Asp 10.12+0.58" 10.23+0.64° 10.35+0.64% 10.50+0.64° 10.18+0.51%* 9.99+0.52¢
Glu 12.15+0.66° 12.30+0.74™ 12.40+0.75™ 12.60+0.76" 12.30+0.67% 12.04+0.66"
Ser 3.15£0.20%® 3.18+0.24% 3.18+0.23% 3.24+0.25" 3.08+0.21% 3.01£0.19°
Gly 3.15+0.18° 3.17+0.18° 3.2240.18%® 3.27+0.18" 3.23+0.18% 3.14+0.19°
His 3.00+0.23 3.02+0.24 3.04+0.23 3.15+0.30 3.11+0.31 2.9940.37
Arg 6.96+0.32° 7.13+0.40 7.24+0.39™ 7.36+0.39" 7.22+0.36™ 7.09+0.36"
Thr 3.30+0.20* 3.38+0.24"° 3.414£0.22% 3.48+0.24" 3.34+0.21% 3.28+0.20°
Ala 4.82+0.18" 4.88+0.25% 4.91+0.26" 4.98+0.27 4.88+0.21* 4.76+0.20°
Pro 2.2140.17 2.18+0.20 2.2140.21 2.2240.19 2.2240.19 2.15+0.19
Tyr 2.33£0.16° 2.36+0.14® 2.40£0.14™ 2.44£0.14" 2.40£0.15" 2.33£0.15
Val 2.94+0.14° 3.12+0.15¢ 3.27+0.14¢ 3.32+0.14% 3.40+0.15° 3.36+0.16™
Met 2.10+0.11° 2.13+0.12% 2.1540.11% 2.18+0.11* 2.13+0.11% 2.09+0.12°

(Cys), 0.01+0.02 0.02+0.02 0.01+0.02 0.02+0.02 0.01+0.02 0.02+0.02
Cys 0.44+0.14 0.45+0.14 0.46+0.14 0.46+0.16 0.4140.10 0.42+0.12
Ile 3.12+0.19¢ 3.33+0.19¢ 3.50+0.17° 3.55+0.18% 3.65+0.20° 3.61+0.22°
Leu 5.96+0.28° 6.06+0.31 6.17+0.30™ 6.27+0.32° 6.17+0.32% 6.02+0.34"
Phe 2.60+0.14° 2.65+0.14% 2.71£0.12% 2.75+0.13* 2.7240.14% 2.66+0.15"
Lys 7.70+0.36° 7.87+0.43% 8.00+0.42° 8.09+0.42° 8.04+0.42° 7.86+0.45%
TAA 76.05+3.40° 77.4443.92% 78.63+3.81% 79.89+3.87" 78.50+3.62% 76.82+3.68"

1 a~e [FAT/NG FHREARRIFE R 2257 B3 (P<0.05), FHRAHFRRZFAN B FH(P>0.05), K2 H,
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Fig.2 Effects of protectant on the content of 18 kinds of amino acids in chicken (dry sample, %, n=6)
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