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Determination of protein peptide content in edible Jiaosu

LIU Zeya' ZHAO Ran' LI Minxia' ZHANG Hongchen® KANG Xiaojing® DAI Jun'
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Abstract: [ Objective | This study aimed to establish a method to determine the content of peptides in edible Jiaosu accurately. [Methods]
After the sample was precipitated with a certain concentration of trichloroacetic acid (TCA) to remove protein macromolecules, the total
hydrolyzed amino acid content and free amino acid content in the sample were determined by amino acid analyzer according to the two
national standards GB 5009.124—2016 and GB/T 30987—2020 respectively. The peptide content is calculated by the difference between
the two. For samples containing collagen protein in raw materials, refer to the first method of GB/T 30987, that is, the sulfonic acid type
cation exchange lithium column and the corresponding mobile phase gradient and other chromatological conditions, to determine the 17
hydrolyzed amino acid content and free amino acid content including hydroxyproline and their total content in the sample. [Results] In the
range of 0.005~0.250 pmol/mL, the linear correlation coefficients () between the peak areas of 17 amino acids and their corresponding
amino acid concentrations were greater than 0.999. The recoveries of all hydrolyzed amino acids and free amino acids were in the range of
95.1%~102.2%, and the relative standard deviations (RSD) were less than 5.39%. [Conclusion] The method is simple, accurate and
reproducible, and is suitable for the determination of peptide content in edible Jiaosu samples.

Keywords: edible Jiaosu; peptide content; free amino acid; hydrolyzed amino acid; hydroxyproline
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Table 1 Standard curves of 16 kinds of amino acids
S L/ o
v ST Ly r
(umol-mL ")
KITLHER  0.005~0.250 y=3>X10"x+58 680 0.999 7
piNY 0.005~0.250 y=4X10"x+106268  0.999 7
22 H R 0.005~0.250 y=4x10"x+195015  0.9998
HHEM 0.005~0.250 y=4X10"x+247 602  0.999 8
H 2= 0.005~0.250 y=4>10"x+18293 0.999 7
ANz 0.005~0.250 y=3x10"x—56 707 0.999 7
= 0.005~0.250 y=4X10"x+164 750  0.999 8
= . ~0. - X .

AR 0.005~0.250 y=4X10"x+127 961  0.999 8
SR 0.005~0.250  y=3>10"x+20 988 0.999 7
SRR 0.005~0.250 y=3X10"x+19 831 0.999 7
it R 0.005~0.250 y=3><10"x—144 655  0.999 6
RN 0.005~0.250 y=3X10"x—65 174 0.999 7
o 2 1R 0.005~0.250 y=4Xx10"x+181072  0.999 6
2H TR 0.005~0.250 y=4>x10"x+166112  0.999 9
ik 0.005~0.250  y=3X10"x+428.53 0.999 8
fifi & R 0.005~0.250 y=8X10°x+161769  0.999 6
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Table 2 Determination result of peptide content in Jiaosu

samples (n=3)

IK il HE R Ui B A IR JR

FE i SEHME/ RSD/ F¥IME/  RSD/ FHME/
(10 2gg ) % (10 °gg ) % (10 2gg
Fedh 1 2.44 221 0.082 8 3.97 236
FE A 2 0.16 1.29 0.095 3 2.85 0.07
FEdh 3 0.04 3.24 0.007 0 4.57 0.03
FE i 4 0.13 2.52 0.029 0 3.28 0.10
FEdh s 0.04 5.35 0.008 3 3.90 0.03
FEdh 6 0.15 2.70 0.027 6 3.63 0.12
FEdh 7 0.09 458 0.019 4 3.76 0.07
3 SHRUFGHRERRRANEKES=E

Table 3 Determination result of peptide content based on

existing peptide raw material product standards

(n=3)
TR e B8 A LR N
FEAR OP¥MH/ RSD/ P/ RSD/ P/
(10 %geg ) % (10 7ggh % (10 *gegh)
FEMh 1 3.28 1.92 0.082 8 3.97 3.20
FEdh 2 0.24 2.36 0.095 3 2.85 0.15
K 3 0.05 3.75 0.007 0 4.57 0.04
FEfh 4 0.45 2.20 0.029 0 3.28 0.42
K S 0.05 3.93 0.008 3 3.90 0.04
FEif 6 0.21 3.07 0.027 6 3.63 0.18
a7 0.13 3.55 0.019 4 3.76 0.11
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Figure 1 Chromatogram of hydrolyzed amino acids in

sample 4
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Figure 2 Chromatogram of free amino acids in sample 4
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sample 1
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Table 4 Recoveries and precision experiment of hydrolysis and free amino acid content determination of edible

Jiaosu samples with spiked standards %
F B R K it 2 e
EZ8 97 i LA " i h i
%  RSDfH [ RSDE MY RSDfH  MUg#H RSDE [ RSDE M% RSDH
RIVA AR 101.2 2.9 98.1 33 96.5 2.4 97.6 0.9 96.8 45 95.6 1.0
PN 99.2 3.2 97.5 2.9 94.7 2.3 97.2 1.3 96.5 0.6 94.6 1.4
22 AR 97.2 3.5 96.3 3.6 94.0 1.7 96.4 1.0 95.1 2.1 95.6 0.7
(AN 99.8 2.5 99.4 3.7 99.2 0.3 99.9 2.8 99.2 3.1 95.7 23
HaEm 98.1 2.2 98.0 2.8 96.3 1.0 97.7 2.6 97.0 3.6 95.9 0.9
WATR 99.5 2.9 99.4 3.9 98.7 0.4 99.6 2.4 96.2 2.7 95.3 23
KRNz 101.3 4.2 101.6 2.1 101.9 0.3 100.5 0.9 98.5 2.6 95.9 2.4
HE R 99.0 2.8 97.9 2.9 96.2 1.4 99.2 1.3 96.2 1.5 89.9 5.0
SRR 101.0 3.2 101.4 4.1 100.3 0.5 98.2 1.7 97.8 1.6 96.2 1.1
SRR 102.6 3.4 100.7 2.2 100.8 1.1 98.6 33 98.3 1.4 97.2 0.8
fi AR 99.8 3.9 99.8 3.7 97.0 1.6 97.6 2.6 95.7 0.8 94.5 1.6
RN A 99.9 4.1 99.9 2.5 97.2 1.6 98.7 2.5 97.2 1.6 93.9 2.5
9 4 1R 101.4 2.6 100.9 3.8 100.1 0.7 99.7 1.7 98.1 0.9 95.5 22
Y7 99.9 4.7 98.2 1.1 93.7 3.3 98.2 2.0 96.7 1.3 94.7 1.8
i 103.1 2.2 104.0 3.1 99.5 2.3 99.8 3.1 99.1 0.9 96.6 1.7
ity 2 2 100.1 3.5 99.4 2.5 96.1 2.2 99.0 2.9 98.4 1.5 94.2 2.7
I 2 2 98.0 33 96.9 3.4 95.6 1.2
TSI R A K A R R I AR B AR A v i 25 (RSD ) S 1 X i 1R AT ARG I A 485 R TR i O R A R R A A 5 At
K fife RV 2 T ) [ i 36 R L RSD 49 J2 b 25 A T SR 8 1 25 B AR A T ARG A 45 R

59



60

RZ4£ 517l SAFETY & INSPECTION

D7k A, AT DA Al 2 1 R T, B Lk R 9 S
T2 53 18 I A2 152 0, EL B A 2800 A 0 T 2R o I i
%FIHi(ﬂ@iéﬂﬁ’ikﬁéé‘%,ﬁ‘{ﬁﬁfﬁi&‘iﬂﬂﬁﬁ@%%i&%ﬁ%ﬁﬁ
SRR S P B IR D7 IR TR R R A
Bl id IRy Egy)"nz%k AT LA N 3 T AR 2
b LIRSy b s A 153 =2 — B D B AR B 4 v

&% ik
(1] e T R 45 25 . 3R 77 i 2 28 S
[S]. Abmt: b [ Toll i it 2018,
China National Light Industry Federation.
QB/T 5324—2018[S].

QB/T 5324—2018

Guidelines for
classification of enzyme products:
Beijing: China Light Industry Press, 2018.

[2] BRI, A3 F, TS A, A5 JLRW A1 AL 4 182 2% D) RE 1 R I

BE T (0], L RUR A2, 2020, 48(1): 208-210.
HE N, XU T, GENG S X, et al. Determination of functional
compenents of several homemade plant eazymes and sensory
evaluation[J]. Anhui Agric Sci, 2020, 48(1): 208-210.

[3] Wi R W, BRHe, Jl B, 45 . 24 Fh & JTAH 90 BE R D BE R o o0 B 5

HE WIS W T S0 B A S AR R SR, 2023, 42(8):
62-67.
JIN S Y, GENG Y, ZHOU Q, et al. Analysis of functional
components of 24 fermented juice of edible plant and
preliminary study on their biological activities[J]. Journal of
Food Science and Biotechnology, 2019, 42(8): 62-67.

[4] b CER, 0, A, A5 £ e 20 D) R G Ak R R BT
JE[I]. BUACE &, 2019(9): 70-76.

YANG C W, YUAN B, YANG Q, et al. Progress in functional

Epgis

activities and applications of edible enzymes[J]. Modern Food,
2019(9): 70-76.

[5] F ¥, SCHEss, #e a8, % BRI IR
[3]. & fh Tolk, 2017, 38(6): 270-272.
BAI H, WEN J J, FEI S W, et al. Function and integrated

Food Industry, 2017, 38(6):

5 g4 v Bk 5T 3t R

application of the enzyme[J].
270-272.

[6] GUN H N, KYUNG J J, YE S P, et al. Bacillus/Trapa Japonica
fruit extract ferment filtrate enhances human hair follicle dermal
papilla cell proliferation via the Akt/ERK/GSK-3f signaling
pathway[J]. BMC Complementary and Alternative Medicine,
2019, 104(19): 1-11.

[7] DEVAKI C S, PREMAVALLI K S. Fermented beverages[M].
Cambridge: Woodhead Publishing, 2019: 321-367.

[8] KANCABAS A, KARAKAYA S. Angiotensin-converting

enzyme (ACE) -inhibitory activity of boza, a traditional

fermented beverage[J]. Journal of the Science of Food and

Agriculture, 2013, 93(3): 641-645.
[9] WANG Y, JI B P, WU W, et al. Hepatoprotective effects of

BE 2758 | 2024 F 9 A | BR&BS5HM

kombucha tea: identification of functional strains and

quantification of functional components[J]. Journal of the
Science of Food and Agriculture, 2014, 94(2): 265-272.

[10] 4 [ £ i Tolk bs AL B0R 2= 61 2 . g 3 f I 2R IR K - GB/T
22729—2008[S]. b5 H [E bR i H AL, 2008.
National Technical Committee for Standardization of Food
Industry. Marine fish oligopeptide powder: GB/T 22729—2008
[S]. Beijing: China Light Industry Press, 2008.

[11] P E AR TR A £ /ANEIRR Kk : QB/T 5298—2018[8].
T E R Tk R AL, 2018.
China Light Industry Federation. Wheat oligopeptide powder:
QB/T 5298—2018[S]. Beijing: China Light Industry Press,
2018.

[12] #%2, B 10, 305 &, 48 . 4124 805 ACE i
B M. A M 24 31, 2006, 25(4): 74-77.
DAI J, CHEN S W, XIE G F, et al. Isolation and sequence

A ) e 9 23

analysis of angiotensin converting enzyme inhibitory peptides
in Chinese rice wine[J].
2006, 25(4): 74-77.

[13] 5k o 1), 7 A, J& I I . i 2 19 /K fige g SRR Ok 5 ki 5 7
W k], B EEZY, 2015, 36(13): 74-79.
ZHANG S M, TANG X S, ZHOU Y Y. Optimization of a

Journal of Instrumental Analysis,

content in

Medical &

method for the determination of peptide

cerebroprotein  hydrolysate[J].
Pharmaceutical Journal, 2015, 36(13): 74-79.

[14] 5t REPE, R AT, W55, 45 AR WAk~ 92 5 5T BRI J5 1 (M.
2 Ab st dERURSE T AAE, 20051 232-235.
XIAO N G, YU R Y, YUAN M X, et al.

Shanghai

Experimental
principles and methods of biochemistry[M]. 2nd ed. Beijing:
Peking University Press, 2005: 232-235.

[15] 5k ¥, AR 30, M ELAE, &5 R IR L DN 2 3 1 5 i J5 7R
R & A B R KR VE A (3] £ &R 2F, 2019, 40(20):
234-240.

ZHANG L, SHI C W, XIAO K J, et al. Improvement and
application of biuret method for determination of collagen
peptide from tilapia[J]. Food Science, 2019, 40(20): 234-240.

[16] &4, AL B 1, R AR . 2 K W h 2 K8 4 19 I 7 ik
[J]. &R, 2005, 26(7): 169-171.

LU W, REN G P, SONG J M. Determination of content of
peptides in protein hydrolysates[J]. Food Science, 2005, 26(7):
169-171.

[17] LB, VP28, 7 % i A2 (M. JE st b 2 Tl i
1, 1999: 285-293.

WANG Z, XU S Y, TANG J. Food chemistry[M]. Beijing:
China Light Industry Press, 1999: 285-293.



