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Abstract: As a high-quality peptide source with rich sources, natural environmental protection and none side
effects, high Fischer ratio oligopeptides widely exist in natural animals and plants.High Fischer ratio
oligopeptides have a variety of biological activities, such as anti-fatigue, anti-oxidation, sobering up,
adjuvant treatment of liver disease and phenylketonuria. Because of its high content of branched chain amino

acids, high Fischer ratio oligopeptides can improve the imbalance between branched chain amino acids and
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aromatic amino acids in patients with liver disease, and play an important role in the adjuvant treatment of
chronic liver disease and its complications. This paper mainly reviews the raw materials, preparation,
separation and purification methods, liver protection efficacy and action mechanism of food-derived high
Fischer ratio oligopeptides, focusing on the introduction of several raw material proteins including plant
protein, aquatic product protein and milk derived protein in animal protein, two preparation methods
including enzymatic hydrolysis and microbial fermentation, several separation and purification methods
including membrane separation, activated carbon adsorption and chromatographic separation, and the liver
protection effect of high Fischer ratio oligopeptides and three ways to play the role of liver protection. This
review is trying to provide a theoretical reference for the future development and application of food-derived
high Fischer ratio oligopeptides in the field of food and medicine.

Key words: high Fischer ratio oligopeptides; branched chain amino acids; preparation method; separation
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and purification; chronic liver disease

= F O HZEMR4E e AR (i E R
(Leu), 522 (lle) M4z ( Val), fIFK
BCAA) 55 &AM (FEHEmR (Tyr), K
W2 (Phe) MEAZAMR (Trp), WFE AAA) P
AR F KT 20 BTRA SERCIR FR , Hp S22k
JEFR R 2~9 AN SRR 2 I B 1SR BOK AR
Pt T F (K N L S R AT 200~
1 000 Da ik F it M H AT Z R AEYEHEDIGE, W
HBDIG YT AR R L G2 e 55 DA ) e e
S MRYERFRVE Ry Bk A R IR T 2 0 25
Wz —, ittt fyE 15 L NBRAEEIF
g, R S T 1 B NG 4.47 12
PP G S — 4 B R, R I AE G
IERIEM R, BEEIROME . RN F MR
AR DG BB, DR 4 U O T 0 %o
TSR SREBEAERNEL ., & F
{E 5E KRB % 2 112 P S SR 3 IR F (B AR
BE, I HARS N MO
A EA IR S DI RE G MR . A ST
JaPE FESERRA I 5okt . i85 5o s alidb
B DA R AP D80 85 O i A TF- i 250k, IF X
SRR MATIRE, B RNERME FESEIK
5T 571 kit 5%

1 HIEER

w5 FAAESEIRAd 5 IO+ o) iz, B
MYER . K- aER ML EEERS, Uik

BCAA/AAA KIJFERHZ G5 F A SE IR G5
WA,
11 #YER

KR 1 PR H S AR A B R K 1) 8 B 2H A
( BCAA &, AAA FRBAL) BN H il
£t FESEIR S 0 A R, T 825
i I A AR R T F{ER 26.29 MU EKEH
5 FEIEMER; Yang ZEOLL R R ER MR, SR
M= A 2 SEIK F (&35 28.30, B4,
FERG . ORERE . BRL R s S 7 o T
JEIF KR FAESERRAY S ZOR IR, a5l
M E N ERE & T R F (E2h 22.67
O Th e AR SR K s 5 Dl 25 T SR 050K oA e R i 1t
fifig ik fil 2 th T F (BRI 79.25 BYSEIMIERAK,
R E VR e 2 1 R ST SRS T OF (R
21.02, 2> T Fi A 794.24 Da AU F SR, 52
BT R 22 K = E AR A
12 HWER

1.2.1 K aE

K= LR SRR & . TR R IERRULN
Bifiip, B—AMR BT R IR TR, DA R SR
FE FARZE KT A MG o o) g A 0145 1)
T P 2 TR B — 8 7 2 AR il 4 b T HGLB DU FO(E
SRR T AR tata o JFURE, SRS
AR T F (35 30.72 f9SEAK ; Lan 2501
il 25 0 P A B AR 5 F A SEBRHF-34 F (A3 F
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A35Ih 21,12, 779.9 Da, HiZmthwidR e F(E 5
PRELA B 0 A SIS BRIG T . R IR RE 1RG5
AT HIRE Sy . veAh, DAEfHERE . B
AL A R A S K N T A R DA B A s R
FI4E, WA T FEZE K 645
122 FLEHEH
MEFERRA B E , FLIRMEE AR H &
(ESERR O 50k, Nk 2R 1 o SORE R
FLWEE A IR AR Y R R R A EIRY
2.7 4503, 20 40 90 4EA% Adachi %M e FilFH K
KA 2 AR IR, Ffl . HW-40S &

F

JEEAR g T € 3ok e rh— k4 v BCAA 1Y) & it 42
BT LS . FTEWILCEIEE A R, b
fift ] % 1) JBE 55 VAR ZR R R F (N 26.32, Horp S
B S E AN 101.568 ng/mL, 5 M & EERE
17.88%, It EAKLFAIRSMIT A RE J7 S PR3
JHF A A B G A

gi b, JEURNER M S LR R = F A
SERRAERE TP (XE SRR . AR A F (H, ik
BCAA/AAA KIIFEHE R FESERRA A
o ASCER X W LA % AR EORE, 5
B BCAA Fil AAA S ——% %], 03 1 PR,

*1 BFEBEKHEERN BCAA 5 AAAEE
Tablel Contentsof BCAA and AAA of several raw materialsfor preparing high Fischer ratio oligopeptides

BCAA & /%

AAA FE/%

JAe F { BHha 2127 Sk
Leu Ile Val Tyr Phe Trp
Tk 1.03 0.26 0.40 0.34 0.43 0.08 1.99 o R PR
K 2.72 1.28 1.50 0.64 1.42 0.45 2.19 v ] ] A 2
ik 8.38 0.75 6.08 2.55 5.23 1.11 1.73 e [ )RR 2R
47, 0.26 0.15 0.18 0.15 0.15 0.032 1.78 [16]
I R BkBE L 1.04 0.60 0.64 0.49 0.49 0.14 2.04 [17]

2 BFEERMAIEEIBL4K
21 SFEEMKMTEIERZ
2.1.1 [

Bt fre s O — k. RO ARPF IR AN . &4
P T S5 e U N AR 5 F (B S IR WY
o MR I BEFD S AR, BRI W] 43R B —
Mt K f AR B WK A, T B — 0 1 RS A
W, BAMKESCEE R, L, ZIPEfR R
— R LA E A KR T, EREAR
it i 5 IO 1 7K fik R P R R E D AR
il g FAESERR D, 38 SR e 2 G
SR RN S [ = A YN T S L e
R 22 IRBE IR DI WY, ARAS 207 o i B/ Y e
FPRAE R KR, R 78 53 2% 58 Hh O 75 T 2 2
PR R HE s SRJG AT LARIFH XUR 2 i . 2 G 8 i
R TR TS5 A/ IR Tl 44 265 — 25 7K ik 56 U 22 1R
o A i o 2 R A ity (A KL IR B O e, i A I
GEIEIRG B Ok AR S S 25 B . RS <5 ek
E B REE (NBEE 4 000 Ulg., RV

6% . i pH 9.0, VR 45 °C. Bf[E] 3 h), JAUBE
25 B A A1 K (i & 6 200 U/g . B f# pH 6.5,
WEE 49 °C. Bf[H] 2 h), mZAHIAF F HN 21.82
FFLE F AR, 3 2 9028 T8 R Z A0 Mg ik
PAGE FAHSEIRATIE O o

WAL, W55 30 2 R Tt A i A B R R
B BOR 4R J AR R AR L RS K R D B AR AR
P DR LA W M o VA O UV 5 A B
e FAESEARSEg0 A 30, 7 T e B I i ) s
A i g M B PR IBCR R R 33.35%, [N g
it BN (B 47 %5 T 24 30 min, BRI A FH &= A I R
217 PO B U 25 B 7 8 A B R AT e 5
FORBE & P o i . SR B S T
AR, SR HOROKPE M LR TR, AT 42
1o 2 A A TR K i R % F B
2.1.2 WA R REL

TR W e v 2R 9 B B LA
it 1A 2 ELHEAE T JRORHER 1 SRy HC R R /Ny F
FRAERR , 25 2 A R Be B — s B AILE
HEEA B2 WY BT, 4K, WH9E NG
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Table2 Preparation of high Fischer ratio oligopeptides by two-step enzymatic hydrolysis
FREA R B AR 1 ;7 o A1 2 Nt s Eisif STt R
ToREH mRMEEAR BRHE 12.5kU/g. B A KM EEHE 27 kUmL, EAEL G R EAEIEEN85.61%. F
pH 9. BRI LL 1 HEAEE pH 7. 45 °C., WA R, F{E K H°4 28.30
35 g/mL., 50 °C. 2.5h
AFE] 3 h
FIAHY BHEAM  BHE 1%, pH2, KRB A MHE05%. pH7. F{i. DH W& 7 & W HHEMAM DH J 15.74%.
50 °C. HfE]2h il 45 °C. f[E] 3 h it KBk & H f DH A
48.01% . F{EHN 26.32
ABEE"  BRMEE AR BEHE 421%. pH XMW E A BAH&E 427%. pH DH WM W SR TS DH 23.78% .
11.08, 51.1 °C i 7.04. W 50.95 °C ff . UF. KEREAEF DH 39.67%
GFC
[E3528 o-JEEESLEE BT 8 kU/g. pH JRJKEG A WU 4 U/mL. pH DH. 5% UF. &R o BBEFLEE DH 39.5%.

8.40 °C. iffE] 5h

8. 40 °C. Af[i] 4 h

ORI W
e

B2 KR A B RIS U5 Phe
A Tyr 50518 89.4% .
74.5%

. HUE (UF); B EENr (GFC); /Kf#E (DH)

Note: Ultrafiltration (UF); Gel filtration chromatography (GFC); Degree of hydrolysis (DH)

TS AW & Bk 45 F (SRR - th U — e it
JE . Chen %2V FIAR, B 2F fUFT 1 % W T3 A 2R
M1, Zead R BRI SR B 1 2 SR it p Rk
() 3.844 mg/g HEEF 45.177 mg/g, Hh R= %R
AR e AR & B A It m; kIR
PEPVRI FH — ks 7= o 28 1 I 4 40 0 2 AT T T
PR TR B KB AT & F (Eoh 21.8 B9SEAK. A L
T, MY KBS & FESERETZ L
AT . AT 4 Ry s ali A e S5l
22 BFEERHSBH&NLAE
22,1 AT B

43 B R S — £ B AP R e Al 0 2%
(W2 W2 W22 ), DIEEEME T i
Ror B, AR B R TR B
2 P 0 55 2 5 X PR A 43 2 2 0 SR R A s
I mad, hTm F EEKSFREPE
200~1 000 Da, H FIAFFE & R I I8 A 208 P
JRA B AR . Li PN A5 3 1) TR B 2R 1 K i
WLHBUENE (5000 Da) FIZHIENE (500 Da) 7
5, AT/ T 1000 Da (4 k20 43 43 85 i 2
Hi 97.62%1 5 F {3k, Phongthai Z°1fgif 5
kDa 8 UE 7T B Ab BE KB U 45 26 UK e, Fs il
PERIEE N 30 mL/min, 52]HBIEB BT
A RKEMLL BCAA I EMB K Z LR, tLoh, W
FEN G T Wb 35 P D8 — F B BT B R S8 T X T

PERKIY 5385, 1 AR — 5 T A D ) FLAE 22 5+
P, SR F RIS, o5 — 7 TH A HL K 3
JR B, v AR 7 5K Bl R DR AR A S e I, R —
I ELAT S 4 R A B TR AR O, A3 ik R T
P4 H B FRSr T (<1 000 Da )Y FEHSEAK,
B IETENT SERR T BE R BOEA TR M 23 B
2.2.2 WGP R B

TP A A F S R e i LA 43
aifb ik Z —, WIRPEE BARBR F (85 R {5 S L
(7 = FAESERRA 885 %O BORTE T IR
MR AAA S FIRHE S BCAA, & TESR
B B 2 A FHBL 2 A B 33 P e 3R 1 A 2 By
5K 5 AAA ZRIREER R BT . KPR .
S LA GEREAE T, K AAA WRBHE TS PR
(REIET, fH BCAA kSR BAESERRIR R, AT
SCPRSER T F(EAG . BOER 2T % 0 R A A il
R 2T R S e F (A i 2.420.2 4RTHE
87.2+0.7, XA AR FEAALE DL
Tt itk R 22 P W B ), S SRR TR IR B iR |
73.869% . J5 TR A AR IR 5 F)] 93.120%, I
Gh, WEVERXT AAA W MRICR 2552 31 i i AR 5
FTEPE o Py B E PE RS, IR T2 A e
WA VIR,

SR E R REHE” SR, I e W
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B AAA FNE P A I IR & — A S B UR
AETAE 7= E o SR T 5 A V2 B I B . ZE VAT
A HLIE AL ORI B RUBL BT 45, oA LI ) 2 B
B NAE R FAAESERRI®I &, JFn] 40 A i 2 fig
W, SR AR . AR SCHPL 218 2 -
LEEAE N R ARG, 1€ 65 °C. LBEEHIE 60% .
CEESZMROTRBLIE 12 1.5 (IEIF R TR S 1
W 360 min, 52T XF AAA B [RICRITE 14 5 () 8
SR HEEMSEP M E MR- LB A
AR AAA HIFRSCRBAE, I e A
W T2 (65 °C. LEEHEIEL 60% . LB
H5OMOBERC 1 1 fEWASE] 390 min ), AAA
R T ISR s 91.28%, HL 3R AS B Pk ] P U R
FH o I P e W B fR e . TSR, &
FRBALA: ", (AFRBESREFRR T AAA 05
AN BE AR LA W o TR B 4, 75 D) 2 W AR
FREHEZ 1 BCAA #IE L4

223 pEsanEk

R AR B A S ). SR S
RAELLEAF S OL R . TER F HSERRM 43 25 24k
N b, BN WA BRI A . B Ag i
O . AR L . RAH = OB 3 R e
W TS, Han Z50OF & T —Fh pH-IX RS
3063 €6 3 A B AT B R, B AR ) R £ 2R
it fff VR A T A B 2l AL P A9 2 S A~ FE (FAE R
24.7~36.4 ) JIk#H ., Pedroche 250X} 2525 /K i Wi 7t
AT BEIS S 38 E T, AT M\ Biogel P2 3k i i b 3515
Z~ BCAA il AAA 5B kA, Hrp F {HEcK
(128.3) Y IRAL LT A5 M S FE R 1 % 1 I PR AIK
FEAE 35% AR . 30% AR . 20%MH H R,
A5 F {Hh 28.3,

HAT, 7E8 F ESERM By, [R5
— BRI, B AL T
PER IR BE DL R a3 o 853k, angk 3 PR .

x3 LMEFEERNEERFT. SEGNAEMERIEE
Table3 Amino acid sequences, separation and purification methods and physiological functions
of several high Fischer ratio oligopeptides

BER)T Y Sy TIRR/Da EERE B alifh ik A I RE EE BTN
VAQVDA 612~1 355 £ 1% M 7% W% [ +GFC+RP-HPLC — [28]
VLLVLYLA
LYQVAAG
LVYAVQ
GVL(I) 2] 265 FK#H  GFC+RP-HPLC YUK DT . MBI . IRYT HE [32]
ML(I)

NQKPDFENDNGRF 1581 LM~ UF+IEC+GFC iR AN IR [33]
RGEEEEEAEER 1363

GACLLPK 758.422 FA UF+GFC B s; [34]
LGVRGGGG 672.439

SIAPEY 679.387

INGAPKN 713.463

NREKPYE 935.540

TE: SRR ERE (HPLC ); SRR ZRAA 6% (RP-HPLC ); #F22#)2 87 (IEC); WHEM (Ala-A); REZ R (Asp-D);
KA (Arg-R); HE®R (Gly-G); HAM (Glu-E); AR (Lys-K); HEMR (Met-M); HEBEME (Gln-Q ); KAWL (Asn-N);
AR (Val-V); SR ER (lle-1); BEREMR (Tyr-Y); &R (Leu-L); A (Pro-P); KINEMR ( Phe-F)

Note: high performance liquid chromatography (HPLC); Reversed-phase high performance liquid chromatography (RP-HPLC); Ion
exchange chromatography (IEC); Alanine (Ala-A); Aspic acid (Asp-D); Arginine (Arg-R); Glycine (Gly-G); Glutamic acid (Glu-E); Lysine
(Lys-K); Methionine (Met-M); Glutamine (GIn-Q); Asparagine (Asn-N); Valine (Val-V); Isoleucine (Ile-I); Tyr - Y; Leu-L; Proline (Pro-P);

Phenylalanine (Phe-F)

F {EE KRR FTIh 3L
IEW AR FAE—BN 3.5 224, T

3 &

AR B LR F(E<2.5, FFPERE
AL R <0.8, IR AAA SRR £
B, HAFEHREZ B, AFIEXT AAA A9
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SrfFERE T 0 25 B[R B LA B 1 SO oA, il
3 AAA TEIME T BRI E TS ; i BCAA &
AR e R A, IR S R EUR S
FAETFNER G VE R, o o A JBRE 2 28 U ik
it &) BCAA #EANLATAE M H 1) BCAA,
RASEUMMB A F A TR, mE 1R,

FREGE®) I L) R
el ANS7EN
AAA e BCAA o BBR a

B 1 EMFREEER BCAA. AAA HIRIEHHITRE
Fig.1 Metabolic mechanism of BCAA and AAA
in patients with chronic liver disease

F {H FEAR R TR fL i I PR R 1E, BCAA 5
AAA WP R A BY T2 W7 | PPAR IF I 252478
Ay = R L BRI s ( FUR B0 E Ii R
BIRIGITH, B O RS E & BCAA 1Y)
ST BRI (I FAEZEIKENE ) o,
PRI H BB AR . WU AFIE IR ik F
{8, MIMTZEAR M F AR AR A A p 728,
i FOESE KR Y D am 25 F b A a
BCAA, MEHERKIMIEZE & BCAA WEFIBIT
BF, AT DA R 5 R AR D AR R N
WU FANIA T | FRAIR 22 Fh I R i 22 1B R D0
T8 37 98 O 428 K 4 7 B0 A A7 IO Nojiiri
25 U5 S0 S A T 9 ) 4 B Ak R
F ik BCAA i3], RERSARUH BB & S A5
P . BRARIE A HE FF N &2 & XS . Konstantis
IR Scopus. Cochrane B -G T
1297 % BUAF JFFRE AL A8 3 10 iRl ik 3 ) BCAA
HFEGTT R0, I 20 T BEPLITG iR 645 51 rh &
AN FE BCAA 7] LA & 3 8 # AR Y I AR
VR | BRI Ak O A R AE %

BCAA # T 0 EAR S FHLHI i AR W4, (HN
HErE A kA, BCAA o LIE A IR =Fh
W R, —J7HE, BCAA 5HLRHAL
MR A OC, P R IR A b A
AT, BN ZK TR, I

PRAEWLA H BCAA BYFRIBCRIGN . A 2 R4y 2 ot
¥z ( glutamine, GLN) G LA S ILA AR
HhUE#b 7 BCAA A 3 i 2% fift UL A 2H 2006 #E
BCAA . W/ LA BT 40 il . RINBEE 1 B A,
AT AR 1 B KT REAG i 3R 2 R B AR B
IE#™I, Milan 28000 BCAA S MU &R I
R, " =RBRIEA Y o-FR)E R (alpha-
ketoglutarate, o-KG ) #&HEEH L& WA 2 W F
GLN, [Alff BCAA if T LA7E i i 2258 39 ) 3 m A
KB M GLN X ng i, 5 — i,
Zhang 2115 TR £ S KL R 1 Bl = 2 i R E il
PP A Plin2 W HHIEARDT 9251, 1 Leu #
le W EEZEAIFHIE AR B3 2 RGN
Ubrl, Fififo %8 1 i AR O 4P 818 Plin2, AT Bk
G NFNER AL . F—Jr T, WA R BCAA
A4 R CR] IR Z2 8% (lipopolysaccharide,
LPS) MYZFIARSII; 8% LPS AlidE | T# s A
RS EAE T2 LE N 22 545 5 3 (LPS-binding
protein, LBP ), #t— 7% Toll H£3Z 4K (toll-like
receptor 4, TLR4 ) i 5| & AFIE 4 5EY, f— 4
TLR4 10T 25 5 B0 s AL n9 7 s W7 3
(activator of transcription3, STAT3 ) #%ii%, 4k
il TLRA (/103 S (5 R 1 24 A 2 -6( interleukin-
6, IL-6) MJ, Se il T4 32 S 0515+,
Eguchi 2505 % B AZ 151 HepG2 #H il 1Y LBP 3
IBTEE & BCAA [ IR A 2 32 25 ZUA A ]
H#%3Z BCAA TGS W RE AL /N R BE T e rh
LBP-TLR4-STAT3 i #4718 2 AE VR 52 11 L
%, Wk 2 FR.

4 LR

BUTER F S MOE— R BT KA st i 4=
Yrid k. HAT, FEPNE FESEIKART ST A
Mg, R EOR 2R, H 20 5T ORHE E 60
. orEMAE T2 EAME FESER TR
PR, E A OB — | B, SR T
HIIREVE B PR FRATPRBCR N GE it A . =R
Yo FAEZERI I 20— 2R IR, o T
i FARSEIRBORR IR EAEIRALAL, I ASJ2 B A7 JsURL
FE T R o A, R AR X R OB R
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Fig.2 Effect of BCAA treatment on liver of cirrhotic rats®™
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