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Optimization of Separation and Purification Process of Soybean
Oligopeptide and Fresh Sequence Research
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(College of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: In order to analyze umami peptides in soybean oligopeptides, fractionation guided by sensory evaluation of the
extract was performed through nanofiltration and obtained the best umami component Pb-3. Fraction Fb-2, which was found
to make the greatest contribution to the strongest umami and umami enhancement, was further fractionated by gel filtration
chromatography. A Kb-2 with the best umami effect was further isolated by reversed-phase high performance liquid chroma-
tography. In addition, the umami peptides from Kb-2 were identified by ultra performance liquid chromatography-tandem
mass spectrometry. The results showed that, compared with the control group, the soybean oligopeptide Kb-2 at relative mo-
lecular mass 300-500 had stronger umami and fresh-increasing effects. Three umami peptides were identified, including two
tetrapeptides Val-Thr-Val-Glu (VTVE) , Leu-Glu-Lys-Asp (LEKD) and one tripeptide Trp-Glu-Arg (WER). This study has
provided theoretical support for soybean oligopeptide production of complex flavoring.

Key words: soybean oligopeptides; nanofiltration separation; gel filtration chromatography; reversed phase high per-

formance liquid chromatography; umami peptide
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Pl Ay B A i 2 AT (gel filtration chro-
matography , GFC) #: " | 2 M & & W A o %
(reversed-phase high performance liquid chromatogra-
phy, RP-HPLC) 31" g Fac ety P4, pid ik
PIE AR R S , AR — 1 73 B Al AL R AR MERAIR SR
JIR DA il F A 2 5, A & 20 1 DN T 3 31
TFI 20 B A A AL RCR . Rhyu 20U IR 23 2 R X
it [ S SR IR A T o g Al , S5 RS —FiAH
X3 FBTEAE 500 ~ 1000 FRERBREA 3w BTk
S, Kim 2515 5 S M i ik 45 & v OB
Tt KK AR b BT AR EA T A i aliAk
LEREIIPTAMNK C dfrfE Gly-Pro-Hyp MUHE Y
51|, Zhuang LA ISR B IE  KILMIREMT
V2« PP IROAH (0350 N BORH i S8R (35 12, DA
H 3t 5 AR IR, I 5 e s OB (1 - H I
ik % E Y818 ALPEEV . LPEEV . AQALQAQA .
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b, 152020 53 F4 1SR AN LR 52 THE I .

AR SRS W], KGR IR A 7 2 SR 7
GITE— @R B2 1 Bk, T 22 b vk
4545 BEAT 03 B A AR ) A AR SR KT L IR k) 52
i Py 51 BN . 3207 R0 R AR SR IR A 7 1
20, AR R GARR A Ay SR TR A T R . ASBIESE
W GRUE S Bk | BEC I IR AT SN R RO 3 3
MITEATE S RO R AR IR 7 2 sy ik,
A /NEEOR SR AR 35 B, 25 B R | S EEACR
SEIRE PR R S AR A T 404, 15 30 S R i
UFER 2R 43 5 AT RR o ROBORH €31 — HR B BT 1% 75 (ultra
performance liquid chromatography-tandem mass spec-
trometry , UPLC-MS/MS) "7 A Hh 2 5 60 R JIK 4 4
FERRFP A, X8 o3 B3 IS A BERR IR T e VE R A F
FE. AT T 1L R GAR R IR IR it 18 0 2 oz ] 4
PE—E R BIBARTE , A GE XU R DTSR BERT Y

PEFE.
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L1.1 RASEA
KEALR L (Pb) 18 A 1h A K1 & BB BR

AEHEAREEE B8k H3W

B

IR MEEERE Sephadex G-15, 4r#r4l, Fifjsnt
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AL THF5E T ; = O R (TFA) , ik al, bk
SOMAAE R AT BR A .
1.12 BEL5%E&

FD-1A-50 BIARTHEAL, Jbo e B SL i (A
A BRZAF]; U120Pro BUEEA—T WA EE T, 24X
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TEHE P VG 5 2Pl 28 SOM R RO G4, 75
[ 22 BEAE 2N W) 5 U3000 7Y 555 S50 HH (o 1% A%, 36
Waters 2] ; U3000 H A &5 %% ROFH £2, 13 — o B T %
1, SE A& 5E A .
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VWA UES 12 4 BA A 43 F B 1000, 500, 300
INIEREIEA T 85, 15 4 ANdLsY, 200k Pb-1 (M.>
1000) , Pb-2(500 < M, < 1000) , Pb-3(300 < M, <
500) , Pb-4 (M, <<300) , 45 204344 o % TR (kR
WA m), T TSR AR L. # K (D) RS
o3 (R) , RIS 1507E Po R (Pb BT HE
mo) HR 5 L.

R="2x100% 1)

m(]

123 Bt i BT (GFC) 4 8 Z oAk

s Kong 251 A RON Jy pdin A k. %k
8 JZ M AE (1.6ecm x 70 cm) $H R} fy i B B BE K
Sephadex G-15, Hi4i7KF-1fif 3 h. Pb 453 HIHE 4K AL
il T A B Sl 20 mg/mL MR, JERER: 2 mL, 8
AKPERL R B8 2 mL/min, 78 214 nm J7C N RG22
AR, TRA AR [ — g T 144y, DL Fb 44, &
Was R TS T gds e .
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b X UE E AT BB E P s 1Y Fb 41
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#:°A Shim-pack GIST C18(10 mm x 250 mm, 5 um) ,
WA 0.05% TFA-ZMEEW (A) F 0.05% TFA-
KW (B) , WitE 5mL/min, #EFES 100 uL. YEBIES
JiF: 0~ <10min, 20% Aj; 10 ~ 20 min, 20% ~ 50% A,
VR AE L AMEIN2S 214 nm PR A, TRA e
[l —I& R 9415y, L Kb fivgs, ks R TI5
FE-20 C & T OR-AFE .
1.2.5 REFMN

20 AL AERETHN AL (10 251,10 AL
&, R 25 ~35 ) TEIRE N 23 £2) CHYUEE TN
TR FE fE it o B 4liAb iy Po 415007 1
PR, FB A B A5 4L SRR AL Y R, SRR
PER N GO 43 B4 IR A AT 0 ~ 20 4 I 3T
4%, FFUARMELLS TETES A 10 37 . K
SRR E PR bR LR 1.
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Tab.1 Sensory evaluation of soybean oligopeptide
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T T it PO IO 0 R AR A T . 2 ) 5 S A v 50
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BRI I JZAT | SO R RO il — 25 4y B BT A 1 fi
A RT3 i RV o e R 4l 4 Kb #E4T UPLC-
MS/MS %5E. Ak RN 2 mg/mL,
iEHE % RP-C18(0.15mm x 150 mm, 1.8 um) , 3 5
R 0.1% H R —/KIER (A) Fl 0.1% H R- 2 5 IR
(B) , #1330 °C, #EFEE: 5 pL, PEM & 0.2 mL/min,
Kl 220 nm. PEBEERE . 0 ~ <50 min, 4% ~
50% B;50 ~ <54min, 50% ~ 100% Bj; 54 ~ 60 min,

100% B. JiE4c . M55 B U5 (ESD) 1F & 71
I, ZASIE S 150kPa, TR 180 °C, T4
KA 8.0 L/min, JFifir b (m/z) GG 50 ~ 2000,
FARE— TSR 550 B e HET 10 AR5 b al
1515 S 2447 (CID) IR15 — 2.
1.3 HELE

K Origin 2018, SPSS 26.0 4k {431 54 it
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AR 1 PR,

2 19.8%
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Fig. 1 Separation rates of each component in Pb nanofil-
tration separations
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Pb-3 FJal R | ff RT3 A
257, P-4 A5 IR R IT 4335 0 T A 28 43 v B SR i
{H. ASTR) 9 S R AR S5 (IR SR K R AR X 07 I 23 DT AR
K, 1M Pb-4 443 HARXS 3 Bi il B LA
A A R R YT, BRI . I
A7, Feng 25036 WUA0 7 18 v S 400G SR K o AT T
el A5 REMW @ LIRSS /Ny U-
(300 < M, <3000) HA #ompyif ik, U- [ (M, >
3.000) HA7 s i R A ek, U-TH (M, <<300) JLT-
RNEA REEVEHT; Lin 25050 FAR > 7B 2143
AL (M, <3000) . Ay (M,>3000) #47 TIREFEM, &
M A M, Ay FOEER B SR , bR A XSS , 45
RBIAACARNS 70 F BT 25 Ay J2 s M A 1 G HE S
PELH Sy, DL , ASTR) AR X 20 ot AR R Ik T
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0
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Fig. 2 Sensory evaluation results of each component in
Pb nanofiltration separation
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WAL A 14.9 43, SR TP i i HIY KT Pb-3
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3, BT Fb-2 FAR e A R RIS (1 ek
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R H I ES 5P B B AR A, 8 A Tk
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Fig. 3 Separation and purification of component Pb-3 by
Gel filtration chromatography

<B
&K
Piuig
Pb-3 Fb-1 Fb-2 Fb-3
Hoy
4 A5 Pb-3 BRTIREN DB AN K EHS HEER K
IR I 58 4 1

Fig.4 Umami flavor and umami enhancement charac-
teristics of component Pb-3 and Pb-3 separated by
gel filtration chromatography
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F) 3 A4y, 435R Kb-1.Kb-2  Kb-3, Hifa ik &l
Kl 5 Flis.
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Fig.5 Separation and purification of component Fb-2 by
RP-HPLC

53 FISCHE 22 Uk 43 B8 i 1R 45 A 21 0 R A 7 B R T 348
B BRI 204, RP-HPLC 4B 4lifb2H 73 Fb-2
U5y I EERR R SRR ZE SR ] 6 PR, 3 A
4153 Kb-2 AR AN i sl R e, Ll Kb-1,
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Fig. 6 Umami flavor and umami enhancement charac-
teristics of component Fb-2 separated by RP-
HPLC
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BERICR AR Kb-2 A3 T4, R80T 2 AT
SRR HIh 446.24.503.26 BIPUJK Val-Thr-Val-
Glu(VTVE) | Leu-Glu-Lys-Asp (LEKD) F1 1 NAHXT 43
FJREN 489.23 B =JIk Trp-Glu-Arg (WER). 3 Fik
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Fig.7 Peptide sequence structure of component Kb-2
identified by UPLC-MS/MS

GRAER PO i FF 90 T 120 v AR RO (01— T
it 2F R P A S IR S A o0, IR 2 &
k5518 LEFKQIAGSF , TVIDAPGHRD, H:rif 547
e e R A R, HOK VRO I A e . LR
MECUSE F UPLC-MS/MS X5 e I 20 43 HEA T 43 BT
YEE, KB 3 Rk SRR R, (I ER Y 4 43 N
TDIRPY . KMGYWDA . ESGVIPY. B4 #5540
VE.LE,EK.KD.ER iX6% SRR i 25 AR HA i
FUREERVE R, e Kb-2 44y h % i VIVE.
LEKD.WER iX 3 ikt & ks ki) v s,
I, X 3 SRKEEX E R A F L) pimk. MRS IRAL K
K, BER IR AR A2 (D) a2 (B) b+,
AR (H) 4R R (V) /T RES R 2 Ik m sk, i
Gh, A B (Q) L 2R (S) . INAR (A) . H &R



« 14 -

(G) MR 2R (T) Beh N2 E LR, e HAES i
BRI ORS A0 (R) SR (K) 1R R C U EEm
A BT Z RS2 AR AR AR, S8 IR Sk
R B o .

3 & iF

fdFHANUE 73 B | BERC L U8 24T . RP-HPLC ARIXS
KGRI T =25 s alifl, 2568 B E T 45
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