37 FHI3W
2022 4F 6 A

FEHERE SR Vol. 37 No.3

Journal of Tianjin University of Science & Technology Jun. 2022

DOI:10.13364/j.issn.1672-6510.20210255

HPLC iZEARERBRBHRY T 4 HERBIERS =

AR, IRERAR B2, SRR, skEE L b R, s
(1. FHRH A (i RRE 1 TR B, HoT 3004572 (AR RRHATIRAS A, 3 272000)

B E. ApH BRI RBIREKR T 2R AR ASZN L5, E 5T 7T 2R B0 8 AR Kh f= X KB I
W 4 Fb 2ok A HUER A0 SRR A €% 7 k. €955 Zorbax Eclipse XDB C18 &,i&4%, 12 25 'C, R348 A ARk
5:95 49 WEE L Bk — 247750% (0.01 mol/L, pH 2.8) #9474, A% 1 mL/min, #t 4% S uL, FF M, K oMem £
Homlk K 210 nm. £ T, R LR BB ASHEEBREX 4 A ERFNBRTARITAZLS E, £ 001~
5.00 mg/mL ZHETEE A, A8 R 4h 0.999 41 ~1.000 00, #:E R4 0.4~09 ug/mL, £ EFRA 2.9 ~5.4 pg/mL, etz
WA 86.25% ~ 94.36%, AR AR AR £ (RSD) 35 /T 5%. 4 R RO . 2 FAKR R AR F SLER A4 B 5 5 (4.32%) , ReA7
B, T K AR RS P AT ER (1.91%) W & 48 & 09 2ok A HLER. 2 S 20R A8 &350 77 ik S a0kt 22
RBES R T ARFRIBARIEIK T 4 Fr R B 2o A PLBRAF ag ] .

KR BAURAEIE; AR BRIRK KRk

FESES: TS207.3 MHERFRRERS: A XERS: 1672-6510(2022) 03-0021-07

Determination of Four Flavor Organic Acids in Oligopeptide
Powders from Different Sources by HPLC

SHI Kexin', ZHANG Weiwei"?, MA Yuexin', ZHANG Ziyi', YANG Chen', WANG Jianming'
(1. College of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China;
2. Shandong Tianbo Food Ingredients Co., Ltd., Jining 272000, China)

Abstract: In order to analyze and compare the differences in the content of flavored organic acids in oligopeptides from
different sources, a HPLC method was developed for the determination of four flavorful organic acids in chicken oligopep-
tide powder and soybean oligopeptide powder. Chromatographic conditions are: ZORBAX Eclipse XDB C18 column was
used for separation; column temperature was 25 ‘C ; the mobile phase was ¥ (methanol) : ¥ (KH,PO,4,0.01 mol/L,pH 2.8) =
5 : 95;the flow rate was 1 mL/min;the injection volume was 5 pL, and the detection wavelength was 210 nm. Under these
conditions, the four flavor organic acids (i.e., malic acid, lactic acid, succinic acid, citric acid) could be effectively separated;
in the linear range of 0.01-5.00 mg/mL, the correlation coefficient was between 0.999 41-1.000 00; the detection limit was
0.4-0.9 pg/mL ; the limit of quantification was 2.9-5.4 ng/mL ; the recovery rate was 86.25% -94.36% , and the RSD was less
than 5% . The results showed that the lactic acid content in chicken oligopeptide powder was the highest (4.32% ) , while no
citric acid was found in chicken oligopeptide powder; the highest content of flavoring organic acid in soybean oligopeptide
powder was citric acid (1.91% ). The HPLC method has proved efficient, rapid, accurate and sensitive. Therefore, it is suit-
able for the determination of four different organic acids in oligopeptides from different sources.

Key words: high performance liquid chromatography; organic acids; chicken oligopeptides; soybean oligopeptides
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HE (fagikal) | Bfme — &0 (Orbral) | s (4>
Brali) , = 255 A2 0 A BRA A 5 SR TR AR U
(98.7% , BePure) . FLER bR E i (90.2% , BePure) | #7
BERRBRUE NS (99.9% , BePure) . BEHARRARAE S (99.0% ,
BePure) , db 5t R IR A PR |l 5 5256 FH K
afizK.

€2695 RIS R AT 3%, £ & Waters 23 Al ;
ME204 H50HrH 7K FE28 AU pH i1, Hitrih—3€
AL (R AR Al s KQ-300VDE AU XA %
MR EERS , Rl A A B A .

1.2 FHik
1.2.1  #Fs AR w4 #m

L SRR IR GB 5009.5—2016 &2t 4
FhafE B ERIE ) LR e JIE T
M5E. FREHT & B4 I8 GB 5009.6—2016 b4
I RbruE i PRI ) iR Rk T
ME. KA & a R GB 5009.4—2016 (& 5h 24
FHME B RS B E ) v AR A T
TE. KA SIS B IR GB/T 9695.31—2008 ( P
bRV R E ) TR EEER S A S R R
GB 5009.235—2016 { &L EEERME P aE
FERRASE M ) A TIE .

122 AAEA R E &% 50

AT HLIRAG D B (03 25 AR B T 28 ) o T
Fang 252 il idk. 3+l Zorbax Eclipse
XDB C18 ik, ¥l 25 °C, WishH WiEfL 5 :
95 A HI P SR — AP (0.01 mol/L, pH 2.8) Y
IREVEW, Wik 1 mL/min, YERERE 5L, S REUENL,
SEHME IR K 210 nm.

123 ARBEEIR &

FE A PRBGE TSR R | LR L ATEIR L SRR
e (FRali BE 44 |, Al 4G A i, 43 ) B i
JEEHRBE R 25 mg/mL WA PLERPRERE &, 4 Chf
FEFS . 3 T b At 25 W, R K s B b o et
FEA 5 mg/mL A9AE HLER bR HETR A FH.

1.2.4 #FAE &K LAH]

53 M BCE MR AR AETR G (5 T, FH 8 2K
T 7 % 5 e S 0.01 . 0.05 . 0.10 ., 0.50 . 1.00 .
5.00 mg/mL WA PIRRIE AR ER . 25 H 0.22 pm
Ve RS U8 IR VE S AR AT A . LA ALIRIR A b it
TSR VR B2 R R AR A, D TET R AR bR, X5 R A 7
AERIA T, 15 2hniE 4.

125 HHaE
FEHFRBO AR R KRS 2.00 g, IR ALK HE R
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AR, AF: HPLC MIEARRDRIERER IR h 4 AR HLIR & it - 23 -

ff#FFEZ 2 100 mL, FLl A 20 mg/mL XS PR SR AR
FESRE . A TRRREUR AR ARK 5.00 g, FH#E 2K
MR ERIFEZR R 100 mL, FLHR 50 mg/mL YK G
TSR BRFE S FESI TR 0.22 pm JERES I8 )5 &
FAEROE T, T 2 MA LR & HE I .
1.3 HELE

K Origin 8.0, SPSS21.0 HR A4 HEAT5d 43 1.
RREATREIN 3 WK, G55 0L “HME + AnifE2E” .

2 ZER59H

21 HREXARKS
Xof 8 PRI R OB R AT SR A Hh R AR 1 HL
NI Koy oK &Y AR AR T, IS
X5 PR AR 2 DR v ) A 40 1A T X L (LT Jo o
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Tab.1 Basic components of samples

L 4 5K} _

o KR
BBy i)

ME/% 753 +0.68 53.1+£042 62.1+0.65 44.3+0.46
KRB /% 6.9+0.19 21+0.11 303+0.52 24.7+0.31
K43 1% 9.7+0.19 10.0+020 32+0.12 5.0+0.08
WoKILEW/%  7.9+0.09 343+0.59 42+0.15 25.7+0.54
BEMASR/%  35+0.09 1.1+0.06 1.6+0.02 02+0.01

1 AT PO RIMIG SR BRAE it rh LR 1 5 e
KT 50% , Himms THIFR GG P/ ) Hr i
P, LASEAS B AR X A D SR T AR R AR
FE AR IR (RS IR/ K ) 25y T v e i ik d
H A, ) B K TG i e 1 o ol ) 6 i R 3 i) 48
500nm [ REAiAL, LABR KR . 2% KT
FHAL TR GARR OB , XS RIGER Mok rh LA 1 %
W, LT 75% , iR SRR AR R THLE A,
EEHL 30% MROKAEY, HRZ AT TERE
ErLF 4. ply e AT AR, R K S 4 R SRR K
(IR 10 FrlE— 2 . b, BARPIFIMIE R
JURE S PR R I A SRS R AR D, (HEXS
PRER SR Bt v KL 7 % 1 (6.9%) Fzd SEPRAS A &
i (3.5%) 2 K EARR Ik CRHARNG & i 2.1%, 2%
FRAS A SR 1.1%) 1Y 3 15,

22 Bif&4NEL
22.1 Ak KeyikdFE

3% 4 FhEIRAHLRRAR S FE 200 ~ 300 nm
b T A (B 1), KRB A PLERTE 210 nm
A FAT R AW | R 210 nm A RS 4
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Fig. 1 Full band scanning results of organic acid
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Fig. 2 Influence of mobile phase concentration and pH on
retention time

IR — AU T KA PR LR — Tl 55 TR e, B 4
HF, 2L INEIX I TEW N, BT LU B FVEZE ohis
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FERIE K, 4 FICE HLER 73 B SCR R A 358 TERERR
AN 0.01 mol/L ., i SN AH H S i — A
RIRFIE N 5 2 95 B, 4 R HLER 173 B BE Bk
T 150t T BERRER R B 3 R 2o XSRS S 8 1A 1 A
P, FrASE R 0.01 mol/L AYMERR — S HPVA TR
T IR S50

AR A 5IRR , MbEE R, Ko U B TE
BN RS S E W e (I SR Y D B | W
MHAK pH BT SR BT LAAMGIE HLER A 25 , ek m)
IR e, ARSEEG 3 B HAS TR shAH pH 2.1,
pH 2.8 .pH 3.5 It} 4 FhEBRAHLIRH) 7 BSRHCR , 45
mE 2 (b) Fios. MG IAH pH TR, 254155 10
i) AR g, HSERBRI e K, (2 pH AIRFEIRS
B sERE . SIS pH Sk 2.8 B}, 4 R
BILIR ) O BA s [R5t L 3 8 BT, T A3k FH U sl AH
1 pH A 2.8 #1752 505
2.3 EHEREHEZREAEZRHR. 2R

BUT R E 390 0.01,0.05,0.10,0.50, 1.00,
5.00mg/mL WA HLERIR & brifEis e EAERI , LIAT
PLERIR A PRI R MR B R B AR o, e e T AN

FAMBREEE $37% H3W

AR, WA TN R B AL, R AR IR
BARE R RES_EARGEI, L 3 A5 (51 EE (S/N) 15
HEAHRRIIK B (LOD) , L 10 fHEW: FA/E N %
AHLRR B E BEER (LOQ) , I 7E 3% i REASE: Hh Al i
WA LR . 4 Bl | mg/mL 2R HUERIR G X IR
A VR R BCRURH C S AN 3 s, e s By
SERTRBRE S 2 . RPN R L P REL
ZEAETE L | At R E R BR LA 2.
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Fig. 3 High performance liquid chromatography of

1 mg/mL of flavor organic acid mixed reference
solution
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Tab.2 Regression equation, linear range, limit of detection and limit of quantification of four flavor organic acids

ERANER PRy e PERB R RN /min BYVEE/ (mgmL) R/ (ugeml™)  E Y (ugrmL™)
R ¥ =262 073x + 62.596 1.000 00 3.136 0.01 ~5.00 0.7 4.8
LR y =77 241x +200.5 0.999 91 3.780 0.01 ~5.00 0.9 5.4
FrEER ¥ =329961x+5079.3 0.999 41 4.496 0.01 ~5.00 0.5 2.9
BEIITR y =164 314x — 269.63 0.999 99 5.951 0.01 ~5.00 0.4 32
MR 2 AT 4 PG VERAE 001 ~ (A7 ] PR P R A o

5.00 mg/mL Z& VLG FE Y, [0 5 FE A P s R (RY)
7E 0.99941 ~ 1.000 00 = [8], FIHSAT HLERbRIE L 1Y
AT RAFRYZR TR R, [T, 4 FhERATHLERAY LOD
1E 0.4 ~09 ug/mL ZJA], LOQ 7E 2.9 ~ 5.4 pg/mL 2
[B]. BUA M EESAT, S A HLERM LOD 5 LOQ
TELANEEN , BB & A PR TE 0.01 ~ 5.00 mg/mL

24 FHiEERE

YR ERE 100 pg/mL 12 A HLERIE S b
BRI BIESEFE 6 W, ITEHE®E (R 3). ;%
3 0] H, bR E TR R G AR UE I 25 (RSD) 7E
0.51% ~ 0.89% 2 [8], & BIZ Jr vk W AE 2% BE R 3] e M
R,

Fx3 MEFENEZE
Tab.3 Precision of the determination method

B WERA (gl ) RSDI%
F1X 2 3w 554 ERR/N 556K
BN 100.59 101.22 100.98 101.09 99.83 100.12 0.51
LR 100.15 101.02 98.99 99.72 100.78 99.08 0.78
FrER 101.05 99.23 101.16 100.19 98.92 99.29 0.89
BRIARR 99.36 100.42 101.52 100.21 101.18 99.99 0.72

2.5 hnfREIKER
TR B CF IR 1.2.5 75 7 Y o AR 0 PRI TG R A

AR VAR 25 mL (5 3G AIRERJIKAT 0.50 @) AR EARERIK
FEMTER 10 mL G REARR Y 0.50 @) , 173
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AR, AF: HPLC MIEARRDRIERER IR h 4 AR HLIR & it - 25 -

SNSRI BE B HLIRRIR A bRV, HE T A
HLERIY) 3 ZKF 6 “PATIAR ISR E. A e UL |
L 3 IR AKCE (2.50% ., 5.00% . 7.50%) , 45 5
4 G RCRIRAIR GARRIRFE S b 4 g Al

R B 10 A 1 R 2 S 7E 88.69% ~ 94.36% 2 [f] Fl
86.25% ~92.19% zZ[a], H RSD ¥I/NTF 5% , BT L:
(TGRS | HERR B .

*F4 BYEMREYKZE n=6)

Tab.4 Standard recovery rate of organic acids (n = 6)

B q § I S § JARIKF 2 # TRk 3 A RSD/%
B 95y Jbs /% Bl % brE/%  EReR% fbri/%  [EICRM%
RN 2.50 95.26 5.00 89.63 7.50 98.19 94.36 3.84
XA LR 2.50 93.49 5.00 88.00 7.50 96.71 92.73 3.94
{1358 =17 N = 0 2.50 86.17 5.00 91.77 7.50 88.12 88.69 2.68
BEIAMR 2.50 85.54 5.00 96.01 7.50 91.39 90.98 477
RN 2.50 86.27 5.00 82.36 7.50 90.12 86.25 3.74
K BN 2.50 89.30 5.00 85.83 7.50 96.61 90.58 4.98
F1358 =17 N 2.50 89.18 5.00 86.81 7.50 90.33 88.78 1.95
BRIR 2.50 93.35 5.00 96.61 7.50 86.62 92.19 455

26 ERFENBRESE

F 1.2.2 YLK E3E 2 X 1.2.5 15k
il £ X X PRER SR R AR SRRk iy 4 Fb
ERAYUER S I TR, 255 A& 4 Fios.
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| NGV
< 3.0 2.677°
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Fig.4 Organic acid content of chicken and soybean oli-
gopeptide powder
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FPEBERR 0.00%  BRHIMR 2.68%) . KIALHIASH 4 Fl
EWA YR TR 0.07% ~ 1.91%Z 7] (£ IR

0.07% . FLB&Z 0.15% AR 1.91% . BEHIR 1.15%) .7
TRt it v ) SR AT LR R 5 AP e A S 25 52, XS G
Rk B SARHER , (DI 4 A LR T
SRR T R EARR IR Y. 5 FEE, WA
i S R R MR 58 SRR, XS R IRER
R R 2L R 1 o (4.32%) , BEHITR IR &2
(2.68%) , AN EFFEBER 5 1 K AR R OB b by A5 R
(1.91%) D2 55tk doe g 1) SR R MILIR , S SRR & i
1>(0.07%) . 33X AT g5 PRI SR IR 1R A SR R
Gy B e Sh P B SRR £ A Ok

ANFESPAEYRR SRR 5. AHEETE S
02 XA LR B i A, R EE M R
HLIR , FLIRAS B st — PR R 2 A R 5] 22305 ok
R E SR 2 T ERR SRR TR , MR A A
1713 28 FR A R A 1 T S R R A T A R ) IR o
SEEEATREIR Y S B A A RCO T e L Pk
S B EEVE F A R FLER PN B HARR , BRIAIR HoAA —Fpk
LT DL ek B0 i s fff 5 4% S 5 AR S 4
HA—F

®5 TREERETANRIE

Tab.5 Contents of organic acids in different foods

BB SRR/ % HLIR/% FrEEER/% BEFARR/%
X ) 0.02 + 0.00 2.03 +0.02 — 0.53 £0.02
FICT 1.39+0.04 0.88 = 0.04 0.25+0.02 0.16 £ 0.01
IR 1.80 +0.05 0.89 = 0.05 0.03 +0.00 0.09 £ 0.01
i 0.09 +0.01 0.01 = 0.00 2.26+0.05 0.01 £ 0.00
P 0.99 = 0.04 — 0.15+0.01 —
e 0.11 £0.01 2.41£0.09 0.48 +0.02 0.97+0.05

LING 0.06 + 0.00 — 0.03 +0.00 0.02 £ 0.00
AR — 1.23 +0.08 — —

TE: —oRARK
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