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[ Abstract | Objective; To optimize deproteinization process of total polysaccharides from exocarp of
unripe fruits of Juglans mandshurica. Method: With retention rate of total polysaccharides and deproteinized rate
as indexes, effects of Sevage, trichloroacetic acid ( TCA ), papain, enzyme-Sevage and enzyme-TCA on
deproteinization of total polysaccharides were compared and optimized by single factor tests and orthogonal test.
Result; Effect of papain-TCA method to take off protein was the best, optimum conditions were as follows: papain
dosage of 3% , hydrolysis temperature of 60 °C , hydrolysis time of 2 h, pH of 6, the concentration of TCA 6% .
Retention rate of total polysaccharides and deproteinized rate were 82.48% and 84.76% , respectively.
Conclusion; Deproteinized effects on total polysaccharides from exocarp of unripe fruits of J. mandshurica have
significant difference by different deproteinized methods, enzyme-TCA combination method is easy to operate with
optimum deproteinized effect and short time-consuming.

[ Key words | exocarp of unripe fruits of Juglans mandshurica; total polysaccharides; deproteinization

process; J. mandshurica
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MEPEE NI ET AT EZE YN, B EC
TIZ LS 1 e 22 B rb A R A A R /) B £ 40 L
(R I B P S DA D S v, 1 R T 4 G T R B S
AN RE 10 A S R O e R R K LW
BB ek s dife T AR WA E ., ML
WESS A 5 DR YD AE OC , 32 e o 22 0 2 3 D2 45 M 58
E B A KRS 2 SR e E i, R
B 25 26 1 BT O BE S 22 B R Al Ak ) B A Y, AR S
5o UL v 280 HLAR 0 A3 4 O /N B IR AR 1 O i, X
Je B B 2 0 B ali A R ES i ATR R S %
1w

UV-160A B2 Hh-1] UL 430 5606 BE 1 ( H A B A
A]), BP211D & #y F K °F (1% & Sartorius 2\ ] ),
ATC2-5-U B 2K AL (36 SR E B A R A H ) .
=H W (TCA, B AL ML= ARAR) , %5
W i (RO E RS 404k TR 58 ) L 2 il vl 85
G (LS EAEYHREARAA, #5
20140519) , A JR & 14 i (35 /1 8.7 >200 U-mg ™',
A6 PRI A BHECA BR A F] L dit5 9001-73-4) | % 4
YT T (o £ 2 G R T L At S 110833+
201205) , /KA A 8 gl K R B R b al . b
JEAT 2013 4F 8 Rk [ My /RETT M X, £
IR TAS v B2 2R 2 BE W) A& AT 25 U 28 A% Bk
Wk Juglans mandshurica B4 BRI SL AN R 7
2 HEEER
2.1 QbERAKRDZHH S TERTE AL AR
Wk 60 H i AL AR K 200 g, HI A i ik T 50
C WG 1 h DUBEBR g ¥ Pk i 4, 8 2o, 08 15 T %
FLMAT5% P 1 L R4 31 b, i 38, 58 ok
1 LR 2 9, B 1 h, 5 1 08O R W 45 2 50
mL, A 3 58T K OB, 4 C KRBTl 3, &
L>(4 000 remin~", 10 min, T, MIEWMK K 4
5 JoK S N GRS, TR R R B A
2.2 XS REERBREZ RS 1 g,
B 100 mL & KR B 2 20 R RS A
2.3 BEREMEENE  RER0.201 6 gL' A A
WX BB Sh %S 0.1,0.2,0.3,0.4,0.5 mL, 43 318 F
10 mL 08 1, A 5% R 1 mL, $25], A
WRBL IR IR 5 mL, #2257, B W /KB AR 10 min 13 4]
F R, LUKHZS A, F 490 nm 200 & G (A)
LA g R As bR, BTt A br, 15 BH D7 72 Y =
0.097 8X + 0.000 6 (r = 0.999 5), £ ¥ i [

0.0201 6 ~0.100 8 mg,
2.4 HEARKMEENE BEO0.1 g L™ 4 1MmiEHE
% B S 0.1,0.2,0.4,0.6,0.8,1.0 mL, 435
B PIKFBEE 1 mL, LLK A58 AR R, %
WA P IATE D5 i G-250 4.0 mL,IRA), & iR
# 30 min, LK RHZ L, F 595 nm ZblE A, LLA
AR, Bi s W B (C) MY\ bR, A Il H 7 #E C =
0.004 84 +0.270 3 (r =0.999 3) , £ M 7 [l 20 ~
200 mg-L~',
2.5 v A Z I E A Tk E L
2.5.1 Sevage ¥EMNAEF BRI 40 mL, M
A=A EE-TETEE(4: 1) IREG W 10 mL, IR G IR
20 min, B0 53 £ KA 5 A HLAH 2 Ak 1Y 28 PR 2 A
LR T WRE B TCUUEE B L B 2 O ok
SEA R S50 mL, iH8EE BB EBR R 505 26.58% ,
41.42% , 43.65% , 47.68% , 49.43% , 50.48% ,
52.87% , & %2 Wi £ B % 79.65%, 75.24%
69.42% ,64.64% ,59.33% ,50. 67% ,44.35% |
2.5.2 TCA ¥ HOHERE B 40 mL, in A — & &
20% TCA WK, i TCA ¥ W 2 it & 43 5003 Wl
2% 4% ,6% ,8% ,10% , & 12 h 3848 ) v ,3 500
remin ' B0 S min ¥ UTHE BRI EE W, HE
M WEAR %4 )k 82.68% ,81.33% ,80.75% ,
70. 84% ,60.95% , % 11 J i 1% R AK Ikl 46. 65%
67.48% ,76.89% ,77.22% ,77.36% , 45532 B b
TCA fin A= 34 A0, 25 110 5% 32 2 T 42, 24 TCA
A HE > 6% I BT & B LT AN FEREAR 4 A b 31 5
b S 2O B R B TCA J5 & 43 %09 3 hn i & 25
Bk, o @ e = @A ORI 5 B H g G IiiE
2 W B A 22l 3R R 1 K
2.5.3 ARNEHEE RSZHEHER 40 mL, 4
pH J5 fin A — & 5 AN H B, K 7 5 i, I 58 i
JEBE KR EE K % S min' " HCE IR, B0, B
WM o 2 B RS e S . DM = ] R
JER pH S5 88 &, DL AR 15T 0 B 5 S 2 I
HR S AV A dE A, 8 R OE 22 i e Lk b
T A 22 AR IR 1 s A i T2 R
I LHER B RIWER L, TP ER 2, LT
gy = (R Z R B #8/83.65) x 50 + (& 1 i i B
F/71.54) x50, H B4 B AT AL, & YR S e
EHTZEMY R A>C>D>B, ¥R 2R/
B R R 24T Iy 2500 S R AR A £
TEMN 35 M 22 S, LAt DX 3R 0 1 O (8 & PR s ), 1
B A ERAE T2 A,B,C,D, BN I 3% |, [l fige i}
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6] 2 h, f i i 2 60 °C, pH 6. UG 2 B ¥ i 40
mL, 383 3 FE L T2 E R 3 ks, i+ AP
& A FURBLER R 70. 29% (RSD 1.5% ) , V-2 5 Z bk
PR ¥ 84.03% (RSD 1. 7% ) , R ER) T L2 AF
R E Al AT .
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Table 1  Orthogonal test analysis of deproteinization process of
total polysaccharides from exocarp of unripe fruits of Juglans

mandshurica by papain

No. A BEEW CHefr D BZHE EAK LA
Ao/ % BT/ EEE/C pH RREER/ % BERER/ % /5%
1 2 1 40 5 72.45 43.26  73.54
2 2 2 50 6  78.66 51.64  83.11
3 2 3 60 7 79.71 52.95  84.65
4 3 1 50 7 8l.22 63.34  92.82
5 3 2 60 5 80.56 71.54  98.15
6 3 3 40 6  83.65 66.51  96.48
7 4 1 60 6 69.33 52.74  78.30
8 4 2 40 7 60.85 46.42  68.82
9 4 3 50 5 63.98 43.45  68.61

x2 BEWEKFESN

Table 2 Variance analysis of comprehensive score

V3 SS F P
A 880. 823 143. 363 <0.01
B(i#2) 6. 144 1. 000

C 89. 137 14. 508 >0. 05
D 53.316 8.678 >0. 05

T Fy 05(2,2) =19.00,F, 5, (2,2) =99.00,

2.5.4 KRJNEE A H§-Sevage ¥ HUEL Z 4l A W 40
mL 2 2.5.3 Wi R BE 0 T 2008 1, & 11 5 i B
. 71.05% , R Sevage 14k SLAL B F 35 W, 45 R &
ILBE Sevage 5 4b BB hn , 2 BT IR BR 2 JC W] 9
A, 43 IR Sevage WA M AL PG S 2 0 IR B
ZH 85.02% F W& E 66.65% , 1 W] A JK & 1 -
Sevage K e b P2 m AR LI B BLER 3, T T4
GINEXOR LS 2T R

2.5.5 KJNE HBE-TCA ¥ HCE 2 87 W 40
mL $ 2.5.3 Wi NREM T2 E A, 45 R E AR
JBR 2 71,78 % ML L3 Wi A TCA 5 W H 24 ot
HECh 6% ,#% 12 h,3 500 r-min"' Z.0> 5 min
FBRUUVE , 8 1 BT BR 3 48 5 & 84.76% , K\ Z Wi
P 82.48% , ULHHALTE JB A B 2 05 28 il Ak 3L s B
A TCA 35, & 1 5T Bl B 2 Il 35 8 vy, ) e 22 0 IR
HREMA TR,
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Sevage L M BB E H 7k, B TH AR S
22 W0 5 W IR S5 48, 76 B0 B3k i 2 4 1 J5 1 [) B 2 o
P B 456 1 B 208, A BB £ | 5 2 iR
KRB . TCA 2 Bt 25 4R M e T s vk 2
M TCA Jit it 53 B0 R 6% B8R 11 00 B0 B R fie e o I
Ik 2 19 T ) 52 0T 2% 23R R, T 3l i A 20 R R R i
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TAHVLZ B MO 2R R E AR, B
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