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# OE A RRAIRERBEABTLE, RRG AT L 54 (Fermented Chinese yam polysaccharides,
FCYP) #5455 AR A&, Fk: KARB-FLER A, F D7 K& RARWKE &5 A 40 FCYP f= A K B2
ol 25 % #8 (Unfermented Chinese yam polysaccharides, UCYP) ¥ $45. ¥ & afSmei 2, ASH&igme
i RN et R AT R BRI 2 S AR AR A R IEALPE R, ST AR S K B E K BE AT G IR0 2 S bR aY
IR E A SR AT b, 4% 4B T UCYP (383.03+12.57 mg/g) , FCYP # #5454 332 24 RS
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F2 C-0) ; FCYP 6945 M AF LB A H EE A 2, —F R E 0 0o A A 48.70% #= 16.19%; ok, IR A
R LER T, FCYP £ 1.0~5.0 mg/mL K EEE ABA R4F4) DPPH & &k /Frkfe /), 5+ FCYP 4 5.0 mg/mL
RETOLRAREST UCYP (P<0.05) ; 22 ATLRET, FCYP #9142 RAW264.7 ta 38 38 & M A= NO =
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Abstract: Objective: To improve the polysaccharide content and biological activities of the fermented Chinese yam
polysaccharides (FCYP) by fermentation with Saccharomyces boulardii. Methods: The contents of polysaccharides, total
protein and polyphenols of FCYP and unfermented Chinese yam polysaccharides (UCYP) were determined by phenol-
sulfuric acid method, coomassie bright blue method and folin-ciocalteu method, respectively. The monosaccharide
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composition and physicochemical properties of FCYP and UCYP were determined by ultraviolet spectrum analysis, high
performance liquid chromatography and Fourier transform infrared spectroscopy. Then the antioxidant activity and
immunomodulatory activity were compared and analyzed. Results: Compared with UCYP (383.03+12.57 mg/g), the
polysaccharide content in FCYP was significantly increased (480.71£5.93 mg/g, P<0.001). The Fourier transform infrared
spectroscopy analysis showed that FCYP had typical polysaccharide functional groups (O-H and C-O) at 3279 and 1636 cm ™",
respectively. The monosaccharide composition of FCYP was mainly galactose and mannose, with the mass percentage of
48.70% and 16.19%, respectively. In addition, the results of antioxidant activity in vitro showed that FCYP had the best
DPPH free radical scavenging activity in the concentration range of 1.0~5.0 mg/mL. And the reducing power of FCYP
at 5.0 mg/mL was significantly higher than that of UCYP (P<0.05). Finally, the results of immunomodulatory activity
showed that FCYP showed good enhanced cell proliferation activity and promoted NO production in RAW264.7 cells.
Conclusion: It was an effective method to improve the polysaccharide content and biological activity of Chinese yam by
fermentation with Saccharomyces boulardii. This study would provide a basis for the development of natural antioxidant

products of fermented polysaccharides of Chinese yam.
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gulatory activity

PRI 25 2 —Fh B Y 25 B [RUR Y R AR G (L i
i, A TR AR R AN 2R IS Sy, BT
Préa b, RIS . Hmnim i as S ohfEM . Bt
PRLLZS T 2 R UL B AH S5 S B Wi £ .

WM L 25 vh ISP IS, AT I R
TR AN | Al PR S s S P A
FHES, AL Ge 8 A 45 ik AR L 25 SR h i i e
B, $EBCSCRARI T HIBAEAERI IS I il e B Ak
Mo SN TSI ZY BRI, R E &
TR AR i B A — R 24 AR Az A, /iy
NWTFT e B e iU W) R e I v DAAT R0 & 2 s
PEYBREC, AN . ZHESE, nT g LD A L RE
1o BN, BEE A FLAT R C88 AW/ I NS
LA T S A G Y T A LA S ARG ML AT Y
SRR AR B K AR R s, Horp 20 8
FEARE X DPPH [t 3L H1-OH BUTEER 5 B F 3Ew,
(RIS FEDT 9 R i3 Feis F7 7 T 5AT RATRERT; 55
4, Tseng 351 3@ i 21 i85 R e L 245 B FRORIT A4 &
P 22 W34 ELA e AT I 1 FR SRS RS M AR B
FIXT RAW264.7 AR 41 S e I8 79 B 71 (B 4E
AN aE . — S AL EOT A . TFWEFT TNF-o S840 1
TP S

P QR RS2 —F R U R B s A b, AR KT
RErp A A R AT AR B 0 25 (B, X fE
VAT s R R RS IR, Fe R h R gy vp
B RO RITHY A8 2 P e P 5 B A PR B 1
A AR . FUAT RS . SUBAT B 45, b A A FH AR H7 G
PR B R BRI A OBIFST . PRI, AP FHARPLEG
BB B XTI L 2 DEA T A EAL B, e B b A 538
B5Y, 3 K HR IR R R A LU 2 H ) 22 A
Sy, FERF AR Y | 4y TR LA S SRR TR R, )
R P FQEE R & PR L 245 2285 i iR S b e A A
PEPET IR, S R BRI 25 2 E DI RE e T
KRS

1 bR
1.1 MRS5S

M2y WS A AR AR TR B A P G
i R EER R S IR S L e R S
FEROL RAW264.7 BN R WL [ P ERERE
s BGAE I AN DU A A FR S 7] —%
A EZ AR 5 . B 288 (lipopolysaccharide, LPS)

RN R R A RS F]; DMEM =il 3R

e PR ETTR a-PER R (BTS2 oA 40000 U/g) .
TEMT AR (B 1 10* Ulg)  dbRTRSESRE
FAARANF]; 1,1-—838-2- =32k (1, 1-diphenyl-
2-picrylhydrazyl, DPPH) . 2,2"-BK 2 - % (3- 2, FE 2RI
IZE M Ik -6l 1R ) — i £ (2,2'-azino-bis- ( 3-ethylben-
zothiazoline-6-sulfonic acid), ABTS) [ 1§Z FaK
EAEBHE AR F; =Rk srbral, EiEkRr T
AR A B W5 A AR . eIk rbral, R
AEEGE L ERA TRA T 2Ry e, KTl
i AR B H] o

PerkinElmer {8 B 2T 78G5 BiEEFAG R
IRERAL AR A PR 75 Agilent1260 =280 A 154
25 Agilent 2\ 7]; Model 680 filibRi% 25 Bio-Rad
N YXQ-SG46-280S iR K m s g RSN
AR SHZ-3 KIEH EAE R A TSR
HIRAA; 3111 fHIERE 5 3£ E Thermo 24 Al
IW 1016 fIREELHL 2o SRR A IR A F,
1.2 LWHE
1.2.1 MILZGR LR R Ll 250k 2 e . bl
FrWpET, 40 B oMk 0, 45 BIRE 50 K 2 )5 2 B
1t BT EQIERE B CH I AR B A 2250 T 2 K Pl
HIYP R FRELF (121 °C, 20 min), T° 180 r/min BYHF
RHR 30 °C 1537 12 he BfJS 2 BEAH R A 7 - T —
IS, BASAhTU . BOE A )s B B B 42 I 2% B2F)
FEFR E K B S 1L 2 53R 3L QL 2B ZEH R 4%, R
I 1%, pH5.5) T 180 r/min MIFE R 30 °C KB
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24 h, KX HELHFZ I 0% 22Rh i hh, Hh b 9%
PRFF 20 BARIRI A 25 1 R B R T, RS

K IEA1LZE (Fermented Chinese yam, FCY ) FlIR A& 1%
M 1LZ45 (Unfermented Chinese yam, UCY) .,

1.2.2 UCYP Fl FCYP #2HGHIE UCYP Hl FCYP
A B 25 DA e R T T 1 3k OV SCRRFEAE &

ettt Sy BIFREGAR T )5 1) UCY Fl FCY MR, ##%
HEORRRE HE 1:25 g/mL INAZEE/K, BF 90 °C /KiHA
F¥24E 150 min, B 4000 r/min 25.0> 10 min, 5755
_IEFNCGE, DITELkERF FE R L PR Ok 3RS

O, MEEHMIR DIEW . F£ 60 °C T HEF7E & ik
45 2/3 PEEHE, RS 1) Hor o AR SR a-DE A TR
(20 UmL), IREHE)JE, 90 °C /KH A 90 min, %
IKEHIZE 60 °C, BHiF W pH PR 4.0~4.5, T & [0 1%
W I AVER I A AF (11 U/mL), k&2 51

4], T 60 °C KISV 30 min, i All- b A 6
ETEM SRS, T 100 °C /KIS SZW 20 min, ¥
B K G . KIG G #4000 r/min B5.0> 10 min, B _E
HEWINA 4 1% 95% ZWE, 4 °C FE 12 h BEFTHEDT .
XHEEDLE AR 4000 r/min 2.0 10 min, RIS ANE T
B (A LUE RV LI 24 R TRk 208, B2 s BT IR+,

B8 & B2 1L 2% Z2 8% (Fermented Chinese yam poly-
saccharides, FCYP) fl5 & i M 1L 24 22 (Unfermen-
ted Chinese yam polysaccharides, UCYP) .

1.2.3 KRI85 T

1.2.3.1 ZHESEMNE  RAZRE -G 200 E R 5

hZbE = DUbR A AR A I BT B B S R AR,
i FEE A3 560G T 490 nm ARSI PR 729 TR '
(B AR, Ll bm il ith e I3 H350 H A R 2R P T 7

b y=12.763x—0.0541(R*=0.9993) ., ZHhi&E LI TT
ZWELH S T S A W R i v BEROR, S A TR
=K.

1232 ZWEENE SRR P00 R 5

M2 & E s Dbs SV B IR 0 0T e B A Al

b, A FHEE S NG 760 nm AN 4 5 L
FCAE R IAENR, L filbndiE th 210t Stk | 19y

2. y=29.671x—0.0364(R*=0.9967) . £y & & LI
FLEMEE TS A R E TR TGN, L PAT
A =K,

1.2.3.3 HmABRSEWE RHAZ D ERNE

=T el g R = (I ) B2 o | (| U I e s i RV E- B IL
AEBR, F 595 nm bR A4 S TR S GAE S PN AL R, 25
bR AE LR IR T B R A D R y=4.9573x+
0.0132(R*=0.9974) . & & LARE s 22 W2H 53t
A ME AT SERN, SCR A TERE =K.

1.2.4 ZWEELPEFR T

1.2.4.1 %4M63EE FREBUA T FCYP 1 UCYP £
BERE N, Bofil N 0.5 mg/mL ¥, T 200~400 nm S
ik 0 RPN R AT 5 AN, RS ZEH I W RN E W AL

m%[lﬂo

1.2.42 £I4MGE BRI 0.1 g %Y FCYP 1 UCYP
SRR, 8 PerkinElmer {8 B I-£T SN GRE(GHEA T
LLAMNEASATRET ), 49575 450~4000 cm ™' .

1.2.43 FBEZH B R & B0 A 43 7% (High
performance liquid chromatography, HPLC) il g £
BEAE R T A SRS =TT A S RRE RS (Rha) |« 7
2K (Glc) . 2R (GlcA) | EFUBITENR (GalA) |
1ZFE(Rib) . HEEHE (Man) . N-Z, k-2 5= 2P (N-
acetyl-Gal) . N-Z.Wt-22 38 25 ¥ (N-acetyl-Glc) . 2
FLBE(Gal) . FTHAFTBE (Ara) . AR (Xyl) Bz 5w
(Fuc) FRffEshiE THEB LK, FETMBECHIE SAR S Em (55
PR BEY SR 50 pg/mL) o MERGIKEL 250 pL {R-SH5
MW T 5 mL EP B b, AR I A NaOH ¥ K
(0.6 mol/L, 250 pL) Fll PMP-H %5 %% (0.4 mol/L,
500 pL), 70 °C JZJ% 60 min, ¥ /K¥%#0 10 min ji7,
kLN A HC1 %44 (0.3 mol/L, 500 pL) #4771, 5
S5 (1 mL) IR A fF IR/ 5E 1 min, .0 (3000 r/min,
10 min) B 9, ZEEUEREE S 3 Ik, ITfs B EIAT
FHTF HPLC,

[FIREFR BRI 2B il i 55 5 mL ZEHR A,
A 2 mol/L =% £ & ( Trifluoroacetic acid, TFA)
3.0 mL Jf38H45, T 110 °C BRI 8 he ST W45
JEE, B TFA #8T, #25 A 3.0 mL @4k T
BV, A E BRI T I 2 . RSt
AW HL 250 L BEALEART 5 mL EP &, fiTA#4E
JrikEl L Bt LiE AT HPLC &5

o335 55 4 AR A FE R TR U3000, 3 A R
Xtimate Cg 4.6%x200 mm 5 pm, 74 30 °C, ik
24 1.0 mL/min, ¥R 250 nm, #FFEESN 20 pL,
WLBIAA A 0.05 mol/L WL — S 4 iA W (FH NaOH %
WE pH N 6.70) : Z)iE=83:17,

1.2.44 MXTrFE  SRHGREERIEE O
(High performance gel permeation chromatography,
HPGPC) |z ZHHAE S AR XS 43-F B B¢
SRR T/KECHI R 1.0 mg/mL BUVAERR, BAa VEM T B
Rt 0.22 pm JEAR, AL A ERET S H 10 pL 39
AT LAE. HPGPC 4514 43 BTk PL aquagel-OH
30(8 um, 300 mmx7.5 mm) 4540 (O %4 B RE R
20 pL; g 1.0 mL/min; 4538 28 °C; WishAH B4k
IK s AN ZEREIM AN o FRUE S A ARG R SRR
(3.62. 12.6. 70.8 1l 126.0 kDa), 53 Hl & T B oK i
PR EMIE W (1.0 mg/mL), R GPC -2l hx
HEMNZR, DIBRAE LA 5T BT & X BB S A AL bR
AR LSS A LR B B A SR R AR RIS TP Dl )31, 45-54)
BT 7R, MR AR Sh A £ BE Bt a], A - ABRIE T RT3
HARXS 53t o

1.2.5 PrsEfbimE

1251 BGARJEITME S8R Xiao 551 7 ikBEA
R, S AIEAS TR R BE AR SR W (2 mL) . WEIR L%



%443 5 14

XK , 45 ARhLQRERE A 25 Z2WE Y 7 2 4 SRS M EMRE PR - 157 -

I (pH6.6, 0.2 mol/L, 2 mL) F1 1% K;[Fe(CN) ] ¥
W (2 mL)IRE5), T 50 °C FKE N 20 min, B
JE A SRR 10% =M LR (2 mL) &R IER W . B
ST 3000 r/min B0 10 min J&, 40 91BCE 1S
(2 mL) 5847k (2 mL) . 0.1% FeCl, ## (0.4 mL)
FEATIR G, ST 50 °C F/K A 10 min, DA
0.001~0.005 mg/mL MJ4EA= 2 C HEWAE S BT I
ZH o LI AEB Sl 7K 19 ) LR R 25 1 6 R ZH, A i)
ODg pm ARG MR IO B . AT PATEE
3 K.
1.2.52 DPPH H HIELIEFFREE 1M xZ =8 Luan
RO JrERRE A IER . A3 IBCEE AR SR (2 mL)
5 0.1 mmol/L DPPH Jo/K Z WL (2 mL) IR &34
4], ZEiREFE 20 min )5, LA 0.001~0.005 mg/mL 44k
A C AR N BEPEXT a2, LISS AT alizk 500
IK 2R A RNE R 25 1% IR A, Kl ODy,, ., Ab
RGNS CE, BOPESFATES 3 k. DPPH
H AR BRER AT R LU R ARG 1A

DPPH [ H13E35 5% (%) = [1 - (A, — A,)/A,]x 100

X (D

o A, IR ALI/K S DPPH IR A 5 1K
SEAE; A, IUERFE A WS DPPH IR G5 B
{H; A, WIFRERFE SIS TOK C R G 5 iIWOGE
1.2.6 SRR TE
1.2.6.1 XTEVEAMIEHGFETEHEIE M (CCKS ) =
REREEREY Ty e G B, (FHEE 10% G4 ik
i) DMEM 7= M 8% 5 L e g0 ML 5% 3248 (37 C, 5%
CO,) 11155 RAW264.7 B EANAE, X4 KRS Ay
B 40 it 4 T 250U 82 (1000 1/min, 5 min), {8 7 3R
THECH A TANR T 80U, 32 RE 1x<10* /FLBTHE BEF:
HUBIEERD T 96 FLA 1, 3537 12 h 2 Fo40NGRE . Tl
THIAS IRV BE A0 B P AR S MR (51 PBS) I in A SN 4t
Mg I3, PBS 41 A1 LPS 41 (10 pg/mL) 43 54E KN
25 P X RE R BH P X B8, 4k SE8% 9% 24 he BROYFE S
54 FATESE . 24 h )5, #GHELE CCK-8 W IHHK
(% 10% CCK-8 Fl1 10% A4 1iE iR, 5 96
fLA A RE TR IS A TR, RS AR SEE
1~2 ho AdJHEGEFRA KT 450 nm AW SGAE FE4T 00 52,
AL RIS TR 2R
1.2.6.2 X W 4 Mg A W i PR g s ey (P 219
Z: M8 Li 5P ik AR, IR 1.2.6.1 2B BRE
ITANMRE IR . 24 h &, 3725 96 FLA H A K538 3,
IR 200 pL/ALINA 0.1% B P PELTGe %, & 1 h
J&, FEEIPELI YL, ] PBS SR BEAR IS , B
96 FLA BT, Wi S5 $2 8 200 uL/FLHIA 40 i 447 9%
(BEIE: ZFE=1:1). 4 °C Z4fRANRE 12 h, {3 SR
X} 570 nm T YIS GRS TR
1.2.6.3 XTEEEANE—E LA (NO) F=A N =
il BT Rl P R S 7 ol Y = ISP O B A ST PSRl

Ao FEERRRE, FE AR 50 pL/ALARYIN A [R]R BE AR v i
Griess Reagent I ) X Griess Reagent 1T, fRiZ1R 5] o
S FHEEFRAT 540 nm ARG BEA T E , LAARAES
WS AR, AHRLHC BE RO GBS A A bR, 2l im i
IR ZeE T 7 72 : y=0.0066x+0.0943 (R*=
0.9995) . LIHIAASIEIH BEAE S i IG5 50
Bbr e A, AP IR L, ARYE TS ODsyg o 1R
AbRUERRZR T FREI AT NO &
1.3 IR

TR SIS E SR 3 IR, G5 RUIE 2= (SD)
/N o K GraphPad Prism 8.0 344 K I BEF 75K
P30T, GEit o MR LR T 2253 BT (ANOVA),
SRJE R Tukey K556, 4] W w9 2H [R] 22 5 0 75 I 35
25 H go it a7 X5 3 S "P<0.05, TP<0.01, 7T P<
0.001,
2 GREHH
2.1 ZHERILERK

AT RS R TR E TR L 25 2 B LH kG, X H
Wy . DA KRR (AT T ARSI AN S HT, S5 anER 1
iR o LSRR ML 2G5 0 b 28 ) 322 oy,
FCYP BYZH;, ZHELL R BB A& =574 0.92+0.01
480.71+5.93 Fl 35.30+4.74 mg/g, #AH % T UCYP
(383.03+12.57 mg/g), FCYP Wb & 155 B35
P, (P<0.001), 53R EER 38 ik 22 B P B 1z B
AKH, B i e SR AR R0 SR IFSE
ZER—F ., “H M EEA WAL, S
UCYP ALk, FCYP &R P& i i 3 FFIK (P<0.01),
X —45 5 Shao %5 S EM Y & B LL 25 b iR
FIEr AR —2. LA &5 UG HAR b7 QR R It
AT B P L2y rh 250 ROBCRIER L, nl s AL 24
ZREE A, XX TF FCYP B Tl A= P2 i JH B —E

R RIS L 2GR Z R 2K
Table 1 Composition analysis of Chinese yam crude

polysaccharide before and after fermentation

WEPERL (me/g) UCYP FCYP
EZ 383.03+12.57 480.71+5.93"
Z 0.92+0.04 0.92+0.01
BEA 50.40+1.40 35.30+4.74"

T Bi R N AR e 2 (n=3); SUCYPHI HLIFESE T2 22 A
7NRTP<0.01, 77 P<0.001,

22 ZEEBCMR

2.2.1 AMNERESHT W& 1 s, FCYP il UCYP
AR B Ry P 450 T AR B RZR, 7E 260, 280 nm Ak
YO0 oG S TAZ R RN 1A B4 I AE 260 Al
280 nm [T AEAE B i (X RETE IR IAe 207271, 3 — 25 5L
ZZH] FCYP F1 UCYP H A 1 BT AL R 2% 0T & 1 19 3R
%, AT A ZBEASTT S
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2.5
2.0 - — UCYP
— FCYP
o 1.5 1
S
= 1.0 4
" -g
0.0 T
200 250 300 350 400

A (nm)
Bl 1 UCYP #I FCYP 54N
Fig.1 UV spectrum of UCYP and FCYP

222 LIANERESHT  LIAMEIG PR — Rl A%
b E 2 BB 0 Tk, A Z& O-H. C-H I
C=0 FfeH, ENE M EZHMR T mIE 2
al AR H, 7EDEL 3279 Fl1 1636 cm ™' Ab U 4FAF & 45
BIEREIY Y O-H e )61 C=0 fh4adiks)
WS FCYP 1 UCYP 35 3% 80 H #7811 Z2 4% 1z e
I, AR, 1240 ecm™ ABHEDN S C-C ‘B2 H4a PR3
I, 7 1000~1200 cm ™ i3 [l PN 4 2 AL 048 T 3 b i
FRRARPR SN, 7E 1148 1 1023 cm ™! 4B PI-~AH M
W g | AT B M it i FR | C-O-C Al C-O-H W45 3R
3. GEIR R, 7E 4000~400 cm ! & B A FCYP Fl
UCYP # HA Z R I g, 7 200 i) B R F B
, FEFLHAITCH 22 5, 35 AT REX ANk iR 4

100 =
95 o
£ 90 1
‘5'552 85 4
80 o
— FCYP 1023
73 d——_———————r—r—rr
Q Q Q \} \} \} \} \} \}
S AR O
WAL (cm™)

12 UCYP 1 FCYP LI oMEig A
Fig.2 Infrared spectrum of UCYP and FCYP

2.3 HBEEAR
FAOWEZH NS0 R R D 2 B R R T P A TR
PR B R P, % FCYP 1 UCYP #2852 3]
LERANE 3 Fron, UCYP 28 i #2800 . 2E2Lbh .
R 2o BRESRE . ~ZUPHIER . S ADPHIER . AR
I EAVA (SF - S By T2 4 A S Wi =<l a2 1| )
55.26%.21.67%.6.83%.3.80%.3.48%.1.48%.1.06%.
1.22%. 1.51%. 3.68%; Ifif FCYP =2 23 b, H
BHE . AZHE . BIRAABER AR L AR, H P 4 b gy
B 48.70%. 16.19%. 8.27%. 6.02%. 5.10%. 4.27%.
4.32%. 3.58%. 2.75%. 0.79%. X 43 #r Al & 30

UCYP =22 iy 4 A Bl AN LML 0, JL-TF-AS 5 b
1z, X5 B A T iR L 2K R b CYP-1 41
), A A4 (79.72% ) FIREFUBE(3.03% 4P ;
T FCYP 11 AR 2H s 4 26 5 it 5 35 B IR, ~F 3L
W H . BRSSP R o e N, X S|
FAEEPH WFITEE IR, 5 R BRI b, KBS oK
SRR T 77.34%, BRACRE . 2L ZLBERN
EEMEI B iR e, MRS RN T 57.29%. 3K
FRIE ) 38 3L 20 S 2R AT B A TR B I 2 2 A
AU LEIR, KIS ) B Z2 BEAR 2l o B B ATK T 2 e
ORI, XA o TN O 2R R T
FEA L BRI AN [ — it 2 5 | R T REVE MR AR
BN, T FCYP 5 UCYP b I BE 2% 5 s 4l
AT TR S 50AIE

A 150

100

1% ] Hﬂfﬂ (mln)

100

50
7
1 9
) 23 4 5 10 12
0 11

0 10 20 30 40 50
PR BB T] (min)

HEE (mV)

C 150
100
S
g
b
= 50 9
23 45 7 A
o . ](1)1 12

llO 2‘0 30
PREE I (min)

K3 Hulifrdh(A) . UCYP(B) K FCYP(C)# HPLC &
Fig.3 HPLC diagrams of monosaccharide standards (A),
UCYP (B) and FCYP (C)

e 1 H B 2: A0 3: BRZE0E; 4. EAEERR; 5. 2P FLME
1i%; 6: N- Tik-S FEAG 2 W 7: A0 8: N-£ k-2 2L ZLbE;

9: 2FFUHE; 10: AHE; 11: BTRCAFNE; 12: 5 50H
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Fig.4 HPGPC diagram of UCYP and FCYP
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Table 2 Relative molecular weight of UCYP and FCYP

Febh K TR (%) 514 (kDa)

1 14.42 2485
UcYp 2 46.46 649

3 28.66 2.8

1 20.3 2419
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3 35.17 2.76
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Fig.5 Antioxidant activities of UCYP, FCYP and V. in vitro
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Fig.6 Immunoregulatory activities of UCYP and FCYP on
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