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WE . Z XTIk ( Cryptotympana atrata Peptide, CA-Peptide ) #9#]& L 2 #4744k, FFrbii CA-Peptide F=
W4E & ( Cryptotympana atrata Protein, CA-Protein ) 4925 E MK, RELL : A E G5 37071 ol & QB4
LB, MmBEEE 4% (m/m), EMIRENH 5% (m/m). #14 pHAE 10.5. BEARIRJE 50 C, WAt& &8k E
f# 1.5 h, #h#4hikie 27, CA-Peptide F= CA-Protein ¥) 48 1< F) A2 B 2L & IRARBL e P B 5 BAR T /) a9 A8 X 4847, AR R A
&, CA-Peptide 28]~ 849 J 45 H Ak €, 4m O3S AE 5 53 A 2.40 mg/g #2 51.07%, 2% (P<0.05) T CA-Protein 48
CA-Peptide 28/ R, 69 i B A G, LAKREES A, LAREA M. FBIARAT a. G@mieE-4 Fo & mieh-
%-10 2855 701.67. 299.19. 239.88. 20.11. 33.86 #= 71.15ng/L, 2% (P<0.05) &F CA-Protein 21; CA-Peptide
200 R PR Is KAt y TR E S E 050 H 1.36 mg/g #2 36.26 ng/L, £ (P<0.05) f&F CA-Protein 28 ; CA-Peptide
2B R B R IR E R G e RAE -2 A F 5 CA-Protein 2B L R &M £ 7 (P>0.05), AP A, BT
B EME T CA-Protein 49 %95 R F &, 74 CA-Peptide 3t % IR %, 454764 7L E-4% 1 £ F CA-Protein,
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Abstract: The preparation process of Cryptotympana atrata peptide (CA-peptide) was optimized, and the
immunomodulatory activities of CA-peptide and C. atrata protein (CA-protein) were compared. The optimal preparation
conditions were determined as follows: 4% (m/m) alkaline proteinase 37071, 4% (m/m) trypsin, 5% (m/m) substrate, an
initial pH of 10.5, and an enzymolysis temperature of 50 ‘C . Enzymolysis was carried out separately with each protease
for 1.5 h. Animal experiments showed that the related indices in immunocompromised mice induced by cyclophosphamide
were improved to varying degrees by CA-peptide and CA-protein. At the same dose, the spleen index and proliferation rate
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of splenic lymphocytes in the CA-peptide group (2.40 mg/g and 51.07%, respectively) were significantly (P<0.05) higher

than those in the CA-protein group. The serum immunoglobulin G, immunoglobulin A, immunoglobulin M, tumor necrosis

factor-a, interleukin-4, and interleukin-10 levels in the CA-peptide group (701.67, 299.19, 239.88, 20.11, 33.86, and 71.15 ng/L,

respectively) were significantly (P<0.05) higher than those in the CA-protein group. The thymus index and serum interferon-y

level in the CA-peptide group (1.36 mg/g and 36.26 ng/L, respectively) were significantly (£<0.05) lower than those in the

CA-protein group. There was no significant difference in natural killer cell activity and serum interleukin-2 level between

the CA-peptide and CA-protein groups (P>0.05). In conclusion, the enzymatic hydrolysis process has a profound impact on

the immunomodulatory activity of CA-protein. Collectively, CA-peptide, exhibited stronger improvement effects on various

immune indices compared with CA-protein.
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wd, AR TE, N EEERE [ Cryptotympana
Atrata (Fabricius, 1775)] # H, & —fh M 1) 5 &
FER, HEARSERSE 72%", Bk 7 m
HEFEEBMEAM. KERMEN, H&SA AL H
FIZMiEILE, WEe. M5 ns, HEFRMET
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Mg sr o E R A EEEH ., — S RAREH L
VT A Thfe 7 T B9 H B e e AR
RS 3eniii 25 5 (Cryptotympana Atrata Protein,
CA-Protein) fE G I 15 77 1l v gg A — & 19+
Rk T1. HE, EAFENFRHEAR 2 &
VIR E R BRI E R ER RPN, —k
IR B W T8 AL 53 A FE A e R ROIST B KR HE R E AR
YE Y, TR TE B U Bl 30 0 8 (3 3R AT AR AR T
AOEE, PRI G e R T IR RS B T B B4R S
BHEW IR RN, FiiE A CA-Protein'™ [ i iR
EYEE RS TEAARY. X5 K0 TE
H B fi IR S B SR G O0, IR 2 2508 7 41
AR 2 FE WM IRBE K 2 55 45 h 30 o 5 e . A
FEVR T ME . B K R RS H R IR T R ik
1 G 2 2 B S b AH D% S2 AR B AH ELAE DT U 5
IR 5 T VIR N oR A L P EP U e ol /15
/INT 2 000 PG TR LE ¥ A e K% i T W Wi T B B AR
e, T Gy 5 G R OC G E 1R A7 5ORH 40 AR AH
PEFIM,

AEEVEIR ) 2 5 VR B AR R AR
WDiE o W BRI AAAL Sk A A R LB R

AEBR, R R D TE KB B
WREE, AL EMEH . VA OREEGEE. Tl
HE W B S e DR R A A, G A DA v Ak
., OKREFE. THR B AN o SR Sk A iR
Sl sl R A

F I 240 i 2 e B A B ) — F, LR AE T T
AR SRR, 2l S R R B A 9%
. B T B AR G 2 R G5 I g I SR BT R AT LA
CA-Protein JYHFFEX 5, SR BGME,  DLIK AR FE I
/N BRCBRAZ B 41 B2 (Mouse Monocyte-macrophage
Leukemia Cells, RAW264.7) 1 4 5 Ny 48 br,  #EAT
B i L2 ntetl, I H & Wi Ik (Cryptotympana
Atrata Peptide, CA-Peptide). #— 0 K FH R E (K T
/NERABEAIXGT CA-Peptide A4 N G2 1 1505 P IEAT 4R
Ko W ) 1 RO R AR B9 5 R R, RIS A
TRZ AR I o5 195 T R SR AR 2k 2R

1 #MR5REE
1.1 #H8

11,1 EBshm A mit

3~4 J& W%, T ICR /N R, SPF 2%, &0 &=
18~22 g, Wbt B B AE MRS It A IR A A o
FIPIVFATIES : SCXK (1) 2019-0008 ; #h4) 55
WEERREAES : TN2022004 5 THFRZAF: JGHR 12 hd,
I 20~26 °C, FH X ¥ B 40%~70%. RAW264.7,
T RS RH A R A A
.12 #HAt5 KA

CA-Protein (K% & 86.75 g/100 g), KL=
Ef]s B 2R IR Alcalase 2.4L1. Bl & FEE 37071
XK A 10001, #4E(E (FFED EMHEARH
BRAT Bk A B Multifect PR 6L &1t 5 (A iy
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25X FHGVE 2R Mg 3L, FLFS: R S Protex
7L, ANReRb: BEEAN, BT R TEAR
23 7] 5 NaOH Al NaCl (73 #r4l), Rt BHE B AL
A A R 2\ s ML K (Cyclophosphamide,
CTX), bifg 22 5 Mk A A B8 A R A A ; Hank’s
. RPMI-1640 & 3% Wi (Roswell Park Memorial
Institute Culture Medium-1640, RPMI-1640) #17J] &
B8 2 A (Concanavalin A, ConA), = KAEVIH
RIFFHT KR F & WEMEEE (3-(4,5-Dimethyl-2-
Thiazolyl)-2,5-Diphenyl Tetrazolium Bromide, MTT).
A R i & B (Lactate Dehydrogenase, LDH). %
¥ EK 8 A G (Immunoglobulin G, 1gG). 7% Bk &
M A (Immunoglobulin A, IgA). % Bk & A M
(Immunoglobulin M, IgM). y T#t%& (Interferon-y,
IFN-y). B IRFEIR T a (Tumor Necrosis Factor-a,
TNF-a). [ 40 Jfl 4 %-2 (Interleukin-2, IL-2). [
i/ E-4 (Interleukin-4, IL-4) A1 4/ % -10
(Interleukin-10, IL-10), Fg 58 AP TRERHA FCHT
113 EZ2MERE

BPN-80CW (UV) S fthiinsrst, Lifg—1a
FHEES A PR A T s TDL-40B & 2R & 0HL, -
Wt ERPEACER] s SCIENTZ-10N A AL, T
BB Z VBB AR B IR 2 7] s XDS-8KY f3 & 4
VR, LR EMRHEARAR : AirGuard
1000 8§ TAEG, LR AEMRHARA A
PE20K pH 1Al ML304 T02 HLT KF, HE4FEhFEH]
Z4EH]: DK-S26 HAVEIRKIBH, LIRS S5
AR A T s R-100 Je e 28 KAX, A 5 96 5 5w
Ry (Lilg) HRAF.

12 L3k

1.2.1 CA-Peptide#| & L2

H ABRE, X 7 M AR, IR (m/mn) 4%
I BE 50 °C. W] 3 h AR & E (m/m) 5%,
HSHEZ K 1 g, DUKREE Nebr, ks
T CA-Protein 15 ARG ;s EHOKAR R & EA
B, WRE S0 CRIKVIRESE (m/m) 5%, A
SRR 2 Fr ), LUK F= Y% RAW264.7
(00 AF 0F 38 BE 22 O FE b, OOk SR TG T AR SR AR
b, 3R BRE B (B 37071 SRS, DIK AR EE A
RAW264.7 HIXH 5 R A48 R, 525 KL
I BRI B AR A, B 0 DL 2 30008 B3 L gk
17%%% . WG pH (¥ E 8.5, 9.0. 9.5, 10.0. 10.5

110 ; JEYIFREDE (m/m) B 1% 2% 3%-
4% F1 5% ; B - L (m/m) B 1% 2% 3%-
4% 1 5% ; BEARIRIEBEE 35, 40, 45, 50 i1 55 °C;
R A A58 1.04 1.5 2.04 2.5 1 3.0 he

122 CA-Peptidety |4

K FRAL S5 (B AR 2% 4% CA-Protein 31T B fiR
MR s R G, K SR FHE S 90 CH+F 10 min, K
Bl s K KBS RSO T 28 N1, 4 000 r/min 2
0 20 min, YCHE BIEWR s DRRIRGE. AT, R
#3 CA-Peptide Ff . KM GB 5009.5-2016 (& %
2 E A B EE RN E)Y 1 GB/T 22729-
2008 (HEVEAARRR) 755t CA-Peptide 1)
R ARG EAS E AT .
123 AR AR

CA-Peptide [  HT5 G 2% CiF M & 1)
J7 I AEE . 4 60 HUEM: ICR /NRBENL 4 6
H, B 10 X, HRPAIERA, B4, CA-Protein
(250 mg/kg-bw) 411 CA-Peptide 1. /1. &7l &
(125 mg/kg-bw. 250 mg/kg-bw. 500 mg/kg-bw) 2.
I R R e A B AR K, e S i T CTX
(100 mg/kg-bw), HE4:3d, . 4 Kid, #E
BT SAWMPNZ R, FF815d. E#H
B1RMEBARAETEE, WSR2 dIKRE 1K,
KIRFEE Z R E2E 1 24 h, WIRBREUM., 4L3E,
TCBE PR T AR IO R R B, P AR 3 R K e
JERRE, RS 2N BB R A BT R
124 JEACmIeiEig s 25k

/IS BB IR B2 40 L 1) 46 2 % Huyan 261 1 05 200F
WS AE S 0. BB FR & 5 A Hank’s YRI5 Y6, VIR
HOIERE B A1 3% . AE 75 um FO4ERE I Fabvk, Uik
EMPIIER, E B 3 YU 1 mL RPMI-1640
ERNESANN, it Kl aLY 1x10°
ANRE FERERR T 96 FLIR, T CO, 57746 E 4 h,
W 2159500, e & ConA IR IR AR 415 9% 8 h,
fd Fl MTT 357 S A I &% 240 iR is . AR A,
PRk g3 R = (D T

ODy,,~ODy

R 0
B\=—5p.—op, *100% (D

EWE

B——fmemieig d % (SLIR), %;

ODy—— S W 4L RAER 40 f2 570 nm 2B EAL;
ODy—— T3 Jn -2 i, 2 49 RPMI-1640 £ 570 nm 4L
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HAEAL;

OD,—— EF 44 570 nm B KA.
12.5 B AF4%mk (Natural Killer Cell, NK) 7%
ey

/N BRONKCE P 10 2 2 %5 Mao 21 1 7 15 9%
WEAEAS O BRI /N B NK BB LDH 3l NK
TETE. RE/INER YAC-1 48 R0 bk 2 200 B ) 2 3 A i
BPE, SRS YAC-1 20 R Bk B A VR A B R
(AR EE 1 1:50) [R5 B SRR 5 2H Al s R
A, BRI AR IR E, BRI
MEANMAN LDH B &, SFHM 3 NE L. 5
F& 4 h JEES0 10 min, K3 LDH {55 & i B E %
#H F3FH M 490 nm &b OD fH, NK & PEH N (2) 115

OD,-O0D,,

B,= mx 100% 2)

AP

B—— A RFHmwmpeER, (NKA), %;

OD,—— £ 320 75 440 nm KA BCEAE;

OD,yy—— B ARHEFLLIE 440 nm A B EAL;

OD,r—— T KA LLAE 440 nm A ROLEAR.
12,6 MEkEREGFmILEFA4EN

HEH AL RS, RAMRMER Mk, K i e
TS E DN, B0 (3000 r/min, 15 min), YL
LG, BAFT -20 CUKAH. 81 AH R a7 &l e
Mg RZEERE A (IgG. IgA Al IgM) F14H g A
T (NF-a. IL-2. IFN-y. IL-4 A1 IL-10) ¥,
1.2.7 B R K R B M)

2% (BB EZ Rl g ER SR
FI 52 (GB5009.235-2016) ) o “ 45—k W2 ¥ it
7 MEKEYHERERSEN T E. 5% (&
w22 A [ bR E B R B BRI E (GBS5009.5-
2016)) 1 “H ik PLIKGE BIE” WE K =4 rh s
A& E. CA-Protein FI/KMRE AN (3) 115,

V=V *Cnaon

33::(V3__V4)XCHZSO4X2 x100% 3

B i

B,—— KA (HD), %

Vi—— 2B A RN KL H 4£49 NaOH A7 IR AR AR,
mL ;

V,—— RS AUE B 4L 464 NaOH A7of I iR Ak AR,
mL ;

H

Vy—— % RONR ALY B AT R R ARAR, mL ;

V,—— % RE G 4N B AR R IR AR, mL.
1.2.8 RAW264.7485F 318 )52

B R AE 1 RAW264.7 F 37 “C /K i P 3 @il k.,
Jf H & %2 3 mL PBS ', LA 800 r/min & £ 4 min,
DUIEAN R E BT 5 mL & 10% i 2 M35 A 1% XUHT
) DMEM H, JRE]fEEM 2] T25 8538, B 5%
CO, 1) 37 CHHRuEE TR T AT R 75 . U3 I
HEZN HRIA 2 80% A A by, #& 1:3 Lhfl b A7 454K, HL
X HUE K RAW264.7, #4245 4L 3x10° AN Rl T
96 fLAR, HEF%, ARG EE 5 3F £ B R FRAE, A
100 uL & 32X, 8 FL 4K B2 100 pg/mL,
DA INSZ R 5 R, DA Ingr i 4 oy 2 4 .
Ri9% 24 h )5, [ MTT 8550 &G I 45 2L 40 i vis /7
[E) I i3S 5286 . RAW264.7 M R i (4)
.

OD,-0D,
B=—————
OD 0D,

K

B,——RAW264.7 tafietast g8 % (RPR), %;

OD,—— 3548 f& 570 nm 4L & AL

OD,——"= &G 41 570 nm & BN EA;

OD——3F B 487 570 nm &R EAL.

1.3 % dE 4k 2

{# | IBM SPSS Statistics 22 %4 &b ¥ 4 1 i3k
TG0, LI R L “WME £ brfEmzE"
ToRo Gl AR H BRI 3R 7 2 40 BT (One-way-
analysis of Variance, ANOVA). X1 £ & LA
M ¢ A IR AT . P<<0.05 Fon Pl fa A B
PEZE SR

2 HRE5VWE

x100% 4

2.1 CA-Peptidety #| & T 7,

2.1.1  REE G BEst = MK R ARAW264. 748 5F
3 IH R

T RZ BARYE—M, AFRFREDNE
HIBGUIAL SUASIR], B = 0 0 B AN 8 ST % AR s
WA R K 2 57 . AN A B I BEEE 4 CA-Protein
(K A B L F 1, Horh, 4 R B 2R 1 K R
FES R m TRt E A M. vTRe2H T
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CA-Protein % i 21y pH fi1 4.0, TERIEZ1F T VAR
FER KR AR LT b R M AR (1, B R
BRI, 5 T TRt R R ™, 5
34 PRV B 1 R — B (LR AR T2

F1 TEEBBETYRIKEE
Table 1 Degree of hydrolysis of different protease products

Bt ks pHAE KRB %
BB G B Alcalase 2.4L 9.5 15.92 1.02
Nk @ B 1000L 6.0 10.07 +2.41
BRI E G B 2.5X 4.0 7.33+0.79

F 1 & & B Protex 7L 6.5 9.21+0.92
B & B Multifect PR 6L 9.5 16.26 + 1.53
B % & B 37071 9.5 17.29 + 1.36
M 6 B 9.0 1528 £1.72

K A [ B i 1 i B [F) 4H & i 4 CA-Protein
BEAT B, FEI0 2 7= 20 1 K AR B F0 RAW264.7 A8
WPHEFE R, 45 (£ 2) BN, CA-Protein flT A i
fit 7= W) (CA-Peptide) ] RAW264.7 #H X} 34 5 %
Y)W B &= T CA-Protein (113.23%). Horfr, i ¥
AW 37071+ JHREE S A TR 40 () 7K A FE A
RAW264.7 AH X 14 58 26 35 B 1y 49 90 DN 22.71% FHI
163.94%. 7 1 75 2 P2 i 46 4 0 T i 1 S RO &
IEA SR EE A= I§ i) B i
1% 5E 1X W Rl )y CA-Peptide 1 4% 10 T B g, % 4h,
BT 2 g 37071 B 720 1) RAW264.7 3
FAWE AR TR AWML (K2, BT
CA-Peptide il & 2 SCHAER . DRIL, J5 000
PEER EI G 37071 BIEG AR R AT AL

212 BafRE&HRAL

2.1.2.1  YIHEpHAE XS /K AR B AR AW 264.7 K 38 58
W

B & la T, BEEWIUG pH B 0, KA AN
RAW264.7 A7 XF # 5i R # R B m i 35, (HH & IA
B RAEBT I 4G pH AEAN[F]. W146 pH AE A 10.5 B
RAW264.7 FHX 385 %k BB NAE 154.2%, #1146 pH 1H
N 11.0 B K fift ik B B RAE 18.8%. X T /K At FE SR it
H T CA-Protein kI H, HE AT AN,
5% pH {E Bk = B A AR B LT, R /K AR FERE pH B T
MR X RAW264.7 FHXTHGFEZ K, 4 pH {Eit
I BRI 58, RO 2 R AR, T2
BEfR = . Rl 2R G 7K A B2 A RAW264.7 A%
HEZRPANERR, EHURBHAEYIAG pH {EN 105,
2.1.2.2  JEYI E 5B K fF FE RTR AW 264, 7AH Xt 4
A 2R () 5

B 1b A, SR E S (m/m) /N T 4%
INf,  BE A5 BT, B AR T IR K R
W3 Ry, RAW264.7 AR Y GE 2B g s MR
B () HEIE 4% W, BE AT 0 7K AR A
RAW264.7 FHXTHGFE 35 2 N R A R &5
RIS BNRATHT, SR B, KR
PR, KA R T R, 2 B I T AL AU £
7 =P 1) RAW264.7 SEFE RE JJ B G ok s KA
JRESHOEKE, SSEUARTE S, i
T HIRDY BT, BKRE TR, ST
MERTED . R, TR K A R A i 1 B
JERAN I oy B T B AR I, A 9T I B
EEVRESE (m/m) N 4%,

x 2 AEBMEE QBT /KEEFRAW264.7HE X8 E & &2 0
Table 2 Effects of different alkaline proteases on the degree of hydrolysis and the relative proliferation rate of RAW264.7

2R S ImBEE (m/m)/% 04k pHAL  BFIE/h KARE/%  RAW264.7 ARATIEFLE /%
ZhH — — — — 99.72 +3.90
CA-Protein — — — — 113.23 £2.57
BB 6 B Alcalase 2.4L 4 10.5 3.0 17.38 +1.45 139.44 +4.10
A& @ B Multifect PR 6L 4 10.5 3.0 16.42 +0.46 143.17 £2.71
B 6 B 37071 4 10.5 3.0 18.03 +1.80 155.64 +2.89
TR € B 4 9.0 3.0 17.55 +0.74 142,52 £3.62
ARG B 3L 4 10.5 3.0 16.84 £ 0.73 149.69 + 3.96
A G B 37071+ M & B 4+4 10.5 1.5+1.5 2271181 163.94 +4.95
BE G B 37071+ Rk & @ 8 10001 4+4 10.5 1.5+1.5  19.36+0.95 151.42 +2.62
B E € B Alcalase 2.4L+ M3 & B 4+4 10.5 1.5+1.5  20.17+1.30 158.73 +4.59
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2.1.2.3 BRI LERT K fif B FIR AW 264. 7AH T 38 56 e 20} liso <
ESilA .
a B ok {160 = :
—e—RAW264.THIXHH{E % = 2ol 140 =
< = ]
g 10 1 g e ﬁ(ﬁvriztﬁaﬁi%ﬁ$ 120 %
2 ! oL - ' - '
s 1.0 1.5 2.0 2.5 3.0
103 BRI/ h
0785 90 95 100 105 110 B 1 RESERIKEER RAW264.7 HE5HHEE R R 251
WI4EpHIE Fig.1 Effects of different parameters on the degree of
hydrolysis and the relative proliferation rate of RAW264.7
b2 . R Le FTAL, 4 - RAIEE Gmm) M 1% B
4“& I 4% I, 7K A7 FEE I RAW264.7 1% 18 5 2 45 b
& % G - Y T AR R, B - R Gnm)
2 - M 4% SEINE] 5% BB HAELE, FEARRFE— B
= o fuo & WOKMERE 18, BB — A LU TT LLER i 5 )
—e— RAW264. THIX i % S &, NI PRBEE fe IR 2, 2 — KA 1
ol— : : : : el —EEE, BT murn, gkl KR /
RV LA (i) /% JRADLERS SR PR R TTRRA K. I RAW264.7 HHF 1
FARFERE, M - KW n/m) 1% 38 I0E] 4%
c 20 < i, RAW264.7 FIXT AR08 02 (AN 120.4% $2
—moé i E] 155.2%), HAE 2 - RAILL Gm/m) I\ 4% 3
. 5 I s, WMECRMMIEN (T 11%).
5 10 {0 2 ST R BT 24 - RO R, A 4k
% g PR, (HR AR IKEOIE RAW264.7 1458 I 14 5%
s T 120 2 HEPERUC, A AT B A B B A B 4k 25
L . . . | KA. PRI ZE A 7KL AT RAW264.7 FH XS 5 58 2
! 2 3 4 3 Mabr, FN BRI RAR R, &ENE -8
I (i) /% Wt Cmim) 559 4%,
4 2 2.1.2.4 WA KA FIR AW 264, 7HH i 416 58 %
1% = I
. = REHIELIE A 30 ‘CHIKE S0 CIY, K ARIEREE
. {190 2 AR UL B AR T K (B 10D, A e T3
2 S AMCEARIEATURAMIT R, NTTHIRE
jiﬁ%@mm%$4m§ ORI A R A R, B 2 0 IR KR Y
| = W AR 45 S THELE] 55 O, KBRS T A58,
B T BT o TR AR T, TR 1 A M B R

BRfPIRE / °C

SEEGEIRIZY . X T RAW264.7 AH% BG5E 2k ik,
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W& 5 I TF S, RAW264.7 AHXGH I IE R 8 T
B, HAEAR KGR EHMLL. ZREHE
TR K M RPN AR, 1 B HIERARRLE N 50 C.
2.1.2.5 TG ED0 7K 7 2 FIR AW 264, 7AH X 3 5 %
1) 5

HE 1e 7] %0, FEMR 1.0h )5, ZKARFERT RAW264.7
AT 1G5 R G T, BEAR KT 1.5 h G, KRS
1 RAW264.7 AH XT38 58 2 1) 34 W [ P g B (1) 7 2 <
M T 5. 25675 18K A RAW264.7 AH XS 1S
AR AN TabR, & E B AR RN 1.5 he

2.1.3  CA-Peptidet) x4 & T L3k

CEA BRSO R A T2 &AL, e
CA-Protein [ LB T2 N . Bk 2K A g 37071
FBRE AE AR, RS 4% (m/m), JKY
Ji R E 5% (m/m). W46 pH {H 10.5+ i fif 5L FE
50 °C, WiMEEEIBE S S EEME 1.5 he fERILER
fRLZE4&ME T, #1131 CA-Peptide E A S &N
8805g/100g, &M 94.50%, MK 81.35%.

2.2 CA-Peptide#1CA-Protein #y & P %, & 8 3
i

2.2.1 CA-PeptideF=CA-Proteintf ) RMR € 497 7h
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Fig.3 The impact of CA-Protein and CA-Peptide on the
immune function of mice
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