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Composition Analysis and Immunological Functions of Enzymatic Hydrolysates of Lentinus edodes and
Oyster Mushroom Prepared with Papain

Al You-wei, LIU Chao-qun, CHEN Yan-li, WANG Hong-xun*
(College of Food Science and Engineering, Wuhan Polytechnic University, Wuhan 430023, China)

Abstract: On the basis of our previous work concerning the preparation of edible fungi beverage, the composition and
immunological functions of Lentinus edodes hydrolysate and oyster mushroom hydrolysate prepared by papain hydrolysis were
investigated. The results showed that after the hydrolysis, the yields of proteins, polysaccharides and amino acids in hydroly-
sates from both mushroom species were all over 74%, especially polysaccharides with the highest yield. The immunological
function experiments showed that both hdyrolysates could notably increase phagocytic index, thymus index and spleen index
when compared with the blank control group. This suggests that the they have immunological functions due to the presence of
polysaccharides. This study preliminarily indicates that edible fungi beverage can partially replace edible fungi intake.
Key words: enzymatic hydrolysates of Lentinus edodes and oyster mushroom; composition; immunological functions;
carbon clearance
HE S TS201.3 CERBR RS A WHHS: 1002-6630(2011)19-0258-04
WRZHIILERY, THEEHFEEMZH. &
FUTCAE 8 IR o M, e R 4w R e oy e fr
mi 230, LB AT B 2 0 D RO g FoAT W R
G IR DREW-SL. AT B 2 0 S R i R A E S

1 MHETE

11 MRS

NI O S R NS S R

BRECEE SHE S | S G AR B e S5 /A PO N ¢
I R PR A A
12 a5 Rs

Waters 0B AH 4% S5 Waters A H]; Varin

W2 R, TR AR . PSR
ENC VTIPS U N N R st N o 3 T

Wb EEE SRR Z R R BN LR R A
J8 TFRI PR I AR ON /D 1B e e A A
FRAC. EOWE A0 B A R D BE S L BEAT BT T, LA T
P AL X T U D 2 B IR 1 B B A 0 A X i
BE TN RE MM o o K A4 7 sCEEAT & W 1 I T4
P52 50 B He SR .

Wk H 3. 2011-06-26

210 %%, 77251 F-5hdtkESs . Varian335 PTA 2% 3¢
[¥ Varian /A7) ; Starter 2C pH i+ B5Er{% 2o ( i) H R
AT); DF-101S EMGUIEE AL bty A T
AR ITAEA T XXI- 1T BOUiEsl Bl
M A ] Fw80 BT REMIENL Rt AR T
B2 ] .

e WAHH(1986 —), &, WiLmiFE, WFTs o trinkbsE. & LS 2& M. E-mail: aywlingyun@126.com
*AEEE EREM977 —), 5, BIEER, WA, ERT5 e R s TR B R T .

E-mail: wanghongxunhust@163.com



XTI A 86iltl=

2011, Vol. 32, No. 19 259

13 W

WA N R (), Va1 A AR R K 2 TR
PR 2B, WFATIES: SCXK(%6)2010-0007.

14 Jrik
141 AFus VA % T

TR T 2 Ve — BT — B i — i A — il 8
— BB A — B AR R B P O~ T~
R — T AP — Fth D — DB VRIR 4 — 1 2 Il A g 1)

T T W A 4 VEERRRRECA 5 Tk 59 I 100mL
FARAK, IMAKINE AW 3%, 7F 45°C 44T N 4h,
W fi G5 o, WK K 10min. F3AHIE Sinalug, i
fFWE 78 4 100mL o

P aE B A A5 VERRARECA 46 Tk 5g I 100mL
B, IR 8 2.5%, {F 55°C41F T [V 5h,
W fif 45 0, WKy 10min Kl frA 2l R =it vk, i
fFW E 2% 42 100mL o
142 FFuh. Vs B AR A B o B = e

LR TP K w5 7 i WROAH (0 A S AT 2R
VR B R e Uy v WL E BUAROL iR A
SRR BRI H R RDY BB S Tk R
Wy - B ERIALY PRSI RS VG AR
25mL, Al 4 fEARFAR JC K S BEBREDT 240, B,
HUOTTE H K SRR B3 0 80K, 60 CHET G /K
fift, SRy - BRI VA DN 5 % Bl 131,

143 oA

5 S50 Zh W IE N A R Ad S (/N BRAA R 18~229)
BEHLA> R 7 41, 4110 R, I AS g, &4
LR AEA, P A, P AR
144  FlET

LA 70kg M5 AR H IR 109 T 46, T Fasit
B, FUEZRHRECE N 8.6%, “Fus ZHHEECE N 4.3%.
SRR N DR P N R R I VR, AR
W LA H &R 10, 200 30 f54E K. .
3 AN IR, DA g B s T T4
S T A ek 0 5 T A9 95 100 m L ARV R 4 22 70
35. 23mL, 5y ZEMRAKMAS IR AL, KAl RREE
o 0.2mL/10g, & H—%.

FHZHER R T, P @A 2R
EIREE 5 h 6.17. 12.34, 18.78mg/mL; “FLEML. .
e 7 2 22 B AR S 49 i 9 3.054 6.09. 9.27mg/mL .
145  JEEsFRHON e e

HolyEE 28d, S/ AR EJE —IKHEE IS 24h 3
MEE AR BE,  HCH R . B, P 908 R 1 I 3% T
W, FROTUCE, o b S R . AT AR A

. JUE & it g
I #3555 /(g/10g) =————X 10 (1)

4 F /109
Arfr: RS TR AUATE A g; IEASHEER 9/10g.
146 Hf% - WA AR DRI E (/N 1 BB R SRR
NERUESERET 28d )5, FERGRE 5 AT, 1%
/N R 10g PR R 0.4mL H5, & REKIEAAN . 7
NS5 2min F1 10min 375 ARRHE 5 &K AR 20 u L,
Fike T 2mL Na:COs ¥ (0.1%) 98 4] . 4 e e it T
600nm P K AL % FE A (0OD),  LL Na2COs W K 4% 11 .
SR K N BRSTUME I AR ZE, BORF R JBUBE,  FH 9B 4RI

TR, FRITE . BRI a.

m
a= XK 2
m: + m: A/7 @
IgOD: — IgOD:
K= ©)
b—t

K toy te 2000 PRI H) /min; K b R &
KHE VR E; OD1y OD2 434 toy to I IMLFR AS 1)
OD fH; m. mav ma 435 Ry /N A & T i &
JRLE o T g o
15  Sikadr

7 SRS K] SPSS16.0 B HEAT B R 25 7 2243
B, RS A0 IR AL & s i 4 2 ) i 2% % .

2 &HR5HH
21 U CPREMERRE R d R W E
®1EH. PHEBMRTEERS SR

Table 1 Basic composition of Lentinus edodes hydrolysate and oyster
mushroom hydrolysate

e ARSI e 5 S AR syiie ) 2P
(9/100mL) & & /(mg/100mL) (mg/100mL)  (mg/100mL)
U 0.77 32.70 785.92 351.33
P4 1.01 55.99 836.43 145.59
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®2 BHE. PHEENTELARSSE

Table 2 Basic composition of Lentinus edodes and oyster mushroom

ik HAJR W LB EZ2 el
T 1(9/59) KR (mg/5g) (mg/5g)
T&u 1.03 — 2746.28 430.05
Tl 1.36 — 2355.65 156.64
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Table 3 Amino acid composition of Lentinus edodes and oyster
mushroom as well as their hydrolysates

JRORL LR 1 /(mg/5g) AR Z R R & 1 /(mg/100mL)

ARMRR = TER | RO T AR
Asp 84.83 101.93 61.83 77.57
Thr 65.45 46.67 31.49 38.03
Ser 37.88 51.37 29.84 41.81
Glu 206.55 236.92 141.88 202.46
Pro 28.13 3491 23.71 26.99
Gly 40.46 44.61 32.04 41.62
Ala 53.76 53.59 36.83 51.62
Cys 3.94 1.07 0.27 3.58
Val 30.28 35.95 26.77 37.13
Met 7.87 8.24 5.26 5.93
lle 24.59 26.42 21.36 28.65
Leu 56.24 56.68 37.85 40.64
Tyr 19.40 24.60 11.74 23.14
Phe 31.27 36.33 22.09 28.45
His 19.14 40.93 18.34 21.96
Lys 26.98 4511 29.85 32.21
Arg 31.00 51.18 27.18 37.66
Py« 767.77 896.52 607.71 805.95
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Table 4 Ratios between contents of proteins, polysaccharides and

amino acids in Lentinus edodes hydrolysate and oyster mushroom
hydrolysate and those in Lentinus edodes and oyster mushroom
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Table 5 Effects of Lentinus edodes hydrolysate and oyster mushroom
hydrolysate on thymus index of mice (n = 10)
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Table 6 Effects of Lentinus edodes hydrolysate and oyster mushroom
hydrolysate on spleen index of mice (n = 10)

2193 T+ 44 /(9/10g) W

SR 0.0254 + 4.92 X 10°
fikF 0.0317 & 4.39 X 10

T Tt BRI A1 Cabilk s 0.0323 + 5.96 X 10+ *

gl 0.0348 + 5.24 X 10 *
o I 7 0.0253 + 1.30 X 10

D Aaw 2N éﬂ

T Hp 0.0258 + 1.63 X 10
e 1) 0.0263 + 1.68 X 10°

e o« B AN A e, AR FEZESR(P <0.05), FH.

H17 6 AT %0, 152 N IR AL AT L & 4L 3R B oK,
SF v A g AR AR b ) 2R v e L 2 R R AR B
ZE5r (P << 0.05) o BEHIF Gl ek /s IR
R g B 2.

K7 BREBRXN/DAERFERE a MW (N = 10)
Table 7 Effects of Lentinus edodes hydrolysate and oyster mushroom
hydrolysate on phagocytic index of mice (n = 10)

251 TR o WE

2 N AL 4.410 + 0.093
&= 5.424 + 0.399 **
B Tl Bl AR 4L rp 5.538 + 1.641 *
kil 5.212 + 0.149 il

&= 4.625 + 0.374

P g AR A Cbilk s 4.892 + 0.463
gk 5.399 + 0.878 *

MR 7 AT, 2% S0 2 55 s 1 0 A AT L A I
HOIHE R, o e 2 I A 0 70 2L~ 208 AR PR 8 7



XEE LR

86iltl=

2011, Vol. 32, No. 19 261

AL G K (P << 0.05), 7 2 e APR 8 ARK 71 T s ) B L
VAR HON KRR B3 (P<0.01) o 10 W 7 06 g A ¥ v 771
o L R Y 2k R A AR vy 7] L X B e N B R R
e v LA I 2 ) 4 W D e RAT S AR o 2 A
VB 70 2 R0 75 208 AR Y o 71 e L X B v AR R R
e e LA g A o Wt R R AT AR 2 AR

3 i @

G B LA B AT HRATRE ) 100 AS BB A A%
T, RN AR 25 B0 IO RS RE o1 AR 22 0 5T R 1]
B 2 AT P e e D A o T R A R 2
G ) DS 2l I Xt G e A T RS R A A0 G
BIIRE R hfE. Btz - EVRAIIETIRE. NK 40
PR T 4 A5 T I 5 AT BEAT ) 5E 2 A HAT $R m LA
BENREMIAE T o A SE i ol il /D 71 B e B 4% 1 IIE A 4R
B /N BB BRI S 6 0 0 AT I AR VBN /D B
G D RESL WA BT F1200 . e /D B ge SR 5 6 A 5
1% - LA 0 Th RE P fs o I —Fh o7 i . S0 45 2R
VA, &SI gl b s o0 IALAR LE i R4 K, e
JUE T By A W e KR AT P g n . i L R AR T
WREEMIHE G, ACABWY B o H e AT DU A L P
M e B T e B R 22 [ R R AT B SR LA S B D RE T
£ H .

BT B R I8 TR B P FLR AR (K8 R
H, W mAL AR PUEE . DUl R PSR .
T A A R L AR i IR 2SR ) i
SHABSK R, Wk & o, 756 PR e
LACHER R R A . EER . 2SR E R
Jo8 PR I S T LA 0 B A A AR KRR S B DR T
o P R A RE SR Y, BR KRR EORE T E
(08 TR AR - 120 2 W LA f JT] et Al AR 80 T 22 180 il
(£ I A mT R o AR B I B, S e i
B IR DR

2% UM

[1] CHU O K. Nutrition and dietary carcinogens[J]. Carcinogenesis, 2000,
21(3): 387-395.

[21 RS, WA, ERSC SR e AR SRR I E ], BRIk
F2£, 2010, 38(14): 7544-7546.

[3] HAWES, X2E4h. BIE EERB R WA Do L] &
FH ¥, 2009(6): 1-5.

[41  GRUEJE, TKEA. S 2R 20 TG 2 RS PERE 0], A
Rl 9T, 2006, 10(2): 85-90

[5] CHANG R. Functional properties of edible mushroom[J]. Nutr Rev,
1996, 54(11): 91-94 .

[61  SCAHH, 2, . A R G e B R & T 25 ]
R, 2009, 30(20): 464-466

[71 A, FW, Rl RN T E S B s eI A []. B
BRI, 2010, 35(7): 33-37.

[8]  REEZAR, BASRenh. SRR 1 w80 (% 20 AT [J]. {4, 1994, 12(1):
20-24.

9] RFEIFER R, KAROL R, BURGOYNE R, et al. Application of HPLC
to amino acid analysis[J]. American Laboratery, 1983, 15(3): 77-78.

[10] SR T S EPEEML. Abnt: shE AR H R HE, 2002: 67-73.

[11] R TEEE bR R DI RART ST, GB 12143.2 — 89 BRI ORE
PR EUIN e JTVALS]. bt EARAE H R, 1990.

[12] S EERbAEZ 4. GBIT 15672 — 2009 13 1 B & &
SE[S]. Abat: HEbRAE AL, 2009.

[13]  HE. ANIF B 2 B2 i LU WRJE[]. Wi 4e 1, 2007, 27(3):
44-46.

[14]  THAER, TR, BRXUR, & e 2 S RN RN E Tk LR ). 5K
FHTT =2, 2000, 7(5): 325-327.

[15] AR ARSLRIE TR, CRfg fr iR 50 A B ARG S]. 2003

[16] i, HOE A, 4200 FAFLRE 2R B e DhRe ¥ g mad].
BIMRAEBE A4, 2006, 26(4): 52-55

[17] ki, s ssbIM]. 3 . BRI ECBUK 2 H A A, 2004: 61-63.

[18]  Bli'y, MEAEAR, 05 . b 8 A SRR A 0T 0] TS
JF %, 2002, 23(6): 94-95.

[19]  Z=ar, F7, sk, Rrkxd /D Bz Th ae s [J]. Hh 1 e
24, 2010, 20(3): 54-60

[200 &Ry, BRWl, Bha, &5 AR 2 s bR S ). b
[ £ H i, 2004, 23(2): 6-7

[21] KIDD P M. The use of mushroom glucans and proteoglycans in cancer
treatment[J]. Altem Med Rev, 2005, 5(1): 4-27.



