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Optimization of chitosan-soy protein isolate composite film

fabrication and its preservation effect on mangoes
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Abstract: [Objective] To optimize the fabrication process of chitosan (CS) and soy protein isolate (SPI) composite films, enhance their
comprehensive performance, and evaluate their impact on the preservation of mangoes. [ Methods] CS and SPI were used as the film-
forming substrates. The tensile strength, elongation at break, water vapor transmission rate, oxygen permeability, carbon dioxide
permeability, and light transmittance of the composite film were used as evaluation indexes. The K-value of the composite film's
comprehensive performance was calculated using fuzzy comprehensive evaluation. Response surface analysis was applied to optimize the
formulation of the CS-SPI composite film, with the K-value as the response variable. [ Results] The optimal preparation conditions for the
CS-SPI composite film were as follows: 1.9 g/100 mL of CS, 22.7 mg/mL of SPI, and 2.2 g/100 mL of glycerol at pH 2.9. Under these
conditions, the K-value of the CS-SPI composite film reached 0.904. The internal network structure of the composite film was denser,
effectively preventing the migration of water and gases. When applied to mango preservation at room temperature, the CS-SPI composite
film extended the shelf life of the mangoes to 15 days. [ Conclusion] The CS-SPI composite film prepared with the optimized process
exhibited significantly improved comprehensive performance and demonstrated excellent preservation capabilities for mangoes.
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o [ el K R K T SR AR X A 7 i AR TR I R e R
M, DL PR AR AR W B A i MR R R
Je B PR G 55 0 B AT H R BB A B R SE R E AL, X
BT AR 5 G P LR A A Rl R TG 4 R 22
B G R A B ) R e BT P R PR Rk
20%~30%, 3L & T AR BE KA 5% 1 E A6 & i AE % &
FE I M TR AR e IR AR D vk B O Y R 7
) SR o) 8 i DA oA 7 g e — A BT R RS L A
DA Z 0 o T — P al 22 Bl i o] &4 o (2 0 R
BT G 55 ) by ol 6 L R T & 1 mT B FH IR 1 SR A
i, DS9S A I R SR I A AR U 2D K S T
I I A TS g A U S S R — R A Ak R
RSB = R FE R 1Y 7 i o i HLX — 2 A B R
P TG RE Al 5 0 25 A5 AT T ) BRI AL Gt 98 Ak R B
TER BRI 0

K 54 8 % M (soy protein isolate, SPT) 1 5¢ % Bl
(chitosan, CS) & 0 & ULyl & FH 3L T, SR IR £ & H
BEA 545021, SPIAI CS 34 i B A IS , CS JE 8 i HL A
K47 1 7 i BEL B B T 057 BH A B Ak 2 9 G B Rl A
FE R S 5 M B SPI 7 IR A BRI v L 4, (L HL AR 1 i A7
FE B, PR T HAE ST bR A PR N . WFSEE IR,
W CS . SPIF Bl 56 64 3L 1R &2 A L B & IR A ML MG T E
b BE (BH PR M REAS B % . CSAISPIILRE & & —
Pl LA 2 JR T S 1 A ) ST B

LI BEEE X CS-SPI A & IR E B4 h A L e — MR RE 1Y
WFIE, Qi &R 5T T 7 B W — 47 4k 2 9 K 27 4k o I b %
TIAS [ e 35 1) K 0 43 B 2R 3 R A A IS B K R 4 1k
F M 5 Zhao %517 7R 2 4 25 S W /E 4K [ 41%€ CS-SPI A
B AT R TE T B A SR B M BE s Hu SRR &
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VS 0L B 1 AN T BT o B ST HBL LA SPI AT CS Sy il R A
M, LR A B B0 £ A A 2 T B O DA A o, R B 25
PEA 25 4 i . T 7, F 9E pH L CS W & L SPLES i & Fn H
VH S I X B A A S e, W B R AR O T A DU A A
N T A B ol Ak A 7, g CS-SPILE & B i FH T
PR A I — IR AR B %
1 #RL Sk
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2 4 —T] UL 43566 BT Evolution 30 %1, 38 Bk K /R
BHEAH

Y R e T AV - Quattro ST FEER KRB A 5
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(1) pH B A2 RIS A BR S 1 O i IR fEIE k. 1
SPI 7% Jin £ 30 mg/mL ( Pl H,O & & i+ ) , CS % fn &
1.5 g/100 mL, H il # in & 2 g/100 mL (14 4 18 F BF 58 15
pH X &2 A TR B 14 5% 1

(2) CSH it A9 H4 22 - 76 pH 3, SPTIF Jil 2 30 mg/mL
(PhH,O0 Fist i), H il # i # 2 g/100 mL Y £ 44 T #F 52
CS VR in i % 52 6 B B 1) 52 T

(3) SPI ¥ i & W #f %€ : £ pH 3, CS i il &
1.5 /100 mL, H il 7% Jin &+ 2 /100 mL fi4 4% {1 T BF 5% SPI
I I i x5 RV RE 2

(4) H ol & Jm & 0 B E : 7E pH 3, SPT IR N i
30 mg/mL (2L H,O it it) , CS @M+t 1.5 g/100 mL {4 %
PR AF S T Il S X A T R A B
1.3.3 W KR R T RN EIRGS R UES
JIEE 1) & {4 P BE VT A 48 B8 K (8 VR 4 5 = A5 1 4K 3 Box-
Behnken H0 BT IR BE R BE T U BRI = K 15 .
1.3.4  JEF5HR I 2

(1) JEJEFE M8 GB/T 6672—2001 il 5 & £ K 1) &
B o HEPRSERE RN ORI RE R e R b B AL 3
B 10 5, JF B 0 £ 2% (0.001 mm) ) <2 58 5 J3E , B H: OF



F&M | Vol.41, No.l

B

(2) BLAPSRBEE R A T 245 R T BE b Rkt g6 AL U
o U S BT TR, B G Y E 20 mm,
FritE 40 mm , £ {4153 £ 30 mm/min.

(3) KZEAIEL R T K AALES (4.00 g) E A 50 mL
JCH =AM AN E SR AR EET
(25 °C)1E R AH X (60% ) 18 R 48 {46 b o W I 4 8
L5 2 (0 A8 Ak, ARG SCHRL 10 109 5 Bk 28 Rl %

(4) 3B R AF 5 A JERE BT U0 50 mm | 5
10 mm B4, 0 B LA — 0 . B 40 00 2 o ot
FHTE 650 nm Ab I 7E 52 & IR AT WG BE (A4) AR STk [ 1111
F R BENRE

(5) SR T B AR YR Fan 257209 J5 3900 5 0,35 i
it W E CO, % o 1 B, HE TR MR P R i A A A AT
(5mL). HIE 4 WA o5 40 0 O A80Ar e 2 b 38 )5 i &
TR 25 °C AHXJE 60% By fE R MR IR BT T I E HE P
RT3 e, SCR (12 109 7 i AR i

(6) Mg G vhfe KAE IO - SR AL T 52 & IR 3R 1
(R B4 25 4 DAY 7 15 X CS-SPI1 A A 5 BE 47 % 1A BE 1T
o MR SR Oy i, 6 A B AR Y IE AL L f
O F8 B L (1) 2 (2) AT SO AR e, I8 4o SR
AR JE B K=3X, Y BB, s & SO0 2 A
14 22 WMk 46 B A HE s B W A K S K 2R E
.0, B CO,iE i KB, KR T8 b5 6] B
PERE 5 AR B DR AN T SRR 48 UE 0 S R 45 4R A 7E R
PEREIF M R E N I BT MR E SR YR E N
{0.3,0.3,0.1,0.1,0.1,0.11,

BEEE . ZRE—XESBEEAEARHIS I ZRN AR ERNREZR

X F 53 BT s T A0 1 de /M

(7) B4 WSS # R AE - R BR 58 414 37 5 vl g )
52 5 T 1) 2 T R T 16 65 A HEAT WA . 0 3R 0T AR R
HEAT R RIGE 4 b B, 52 5 ik Al O 5.0 kI

(8) & 4 WAR B PR RE - PR e (L IE % W AL
05 oA R SR/ =B R B T 1 000 mL L 2R
R ARAE 2 4 (0.10540.020) mm Y CS-SPLAE 4 [
5 T RNE AT & B IR = B, DLl 8 3 20 R 6 A
XIHE(PEZ) o A&y iy v R & T 25 CHEE T IV, &
WML AR B ARk
1.3.5 Bdlatr A AT T 3 A5 R LI
{H +FrUE22 T % . FFH Excel 2019 . Design Expert 11.0 %X
5% 285 A AT 61 3R Y 2 i e s AT b B

2 it

2.1 BEHERE
2.1.1 pHXEAEYERERYFL I CS/SPIA AN A 7E , pH

N 2~4 1, CS-SPLE £ I W 1) 3% W 35 W T I 5 XY pH>
SV T A B RS o 78 ORI 3 i B B
pH 6.5 4547, B pH 6 B, 7 SRM A5 A7 K e 1E fL g, 1T K
LAY E AR A SRR A R 2 )R T R AR T e R
RAEVLYE , (11552 4 0 i B 20 20T 2 I YRk
LB N s g = 5 R RN =R Tl | s g = Il 1 £ DA
JI¥asR S8R U T U RS R RS Bk BE
5 SRk 1) A R LR R 1 R I M L RS R R OB
WS MR R, A R RN SR K R COy/
O, i B 7E pH Jy 2~5 I B 25 B THR PR %, H 2
S RFEAE LR F R T, b pH b 2~3

XH:% (U b o 4 I KRBTS0 PE R LT, LI CS L SPTFE B
X, =X, Hh e B e ELAH B2 S B A8 LR R 45 A M RE Y
X =l = (20 CSSPI AL, M pH y 4~5 I, 5 4S04 4 HERE F I
A BH R K T2 43 B AR I AF AL S (pD A T 4~5, i 45 K 0 4 &
X, R BT s A S B R AUE VPR RR 8 4 1 2 B0 0 3 vl A O 2 R M U, KL
Xo—— 5o R B A o= & [ NN N (B D o I s A I e s el I
X RE G BT ST ZEBLE 1 5 K AH 5 AR T R A BERAE LR R BURL 25 4 L 3% 0 S AR
*1 pHXEMEEERNZME
Table 1 Effect of pH on film performance
B w0 CEREL o e comiit L At
pH  REmm MPa % <><210 1g'mnll' (grd''m?)  (grd ''m?) mL ik K
m *h -Pa )
2 0.1034+0.006™ 12.233+0.765° 13.272+1.186" 1.088+0.014* 11.5134+0.812° 103.625+0.965° 20.861+0.114° 0.256
30.1024:0.002°  17.1164-0.513* 16.8454-0.771° 0.574-£0.019°  9.63040.529° 114.839£0.579° 16.854--0.277° 0.813
4 0.104+0.001° 13.197£0.977° 18.7194-0.928" 0.68540.027°  9.973£0.731% 120.134-0.258" 15.324--0.272° 0.754
5 0.1084:0.005*  8.7481.125° 15.635+0.823° 1.0790.024° 12.357+0.617* 106.620+0.732° 13.1210.206* 0.150

T ST RN R R 22 5 % (P<<0.05) .
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Sy S KR TN RS R B K MR L 3R 4 # Y TE A
RETE KAH rP i) B M (BB 2 UL DR R 2 T 1 1, Ly
TS B T KM R T T A TR A 2 MK R R S O
UUBE, FEE AL AR TR Wk, %3 pH 2~4
HEAT w17 T Ak 1

2,12 CSWnutx & & WERER 2 m k20, b
H CS RN (942 i, 52 G R i A 3 B 52 20 4 R
oo W AR SR SRR S R B, S R e T A 5
SRR, M CSTME N 1.5 ¢/100 mL A, W7 24 i | R
FeR . CSHERE G WM Z5 M SERE , 5 SPT 2 8] () A1 B 1E
FHE R R 556 5 PIRP B4 =2 1) A AH 4R
KB KACHE 5 F I i B RS T R G A
BRI W R AR RO B CS TN, CO, MR &
TR RS MR R B T O, 1Y 7S Ak e H A I, W
B A WX CO,/0,i%E it B AT ¥ . # CO,/0,i& i i , ]
DI o 7™ i 4 28 N B OB B 5 CO, FIHIK O, <4, A R T 0k
28 AR O A 28 SR 90 T A0, A ] A AR AR
FH TR B A4 B e B SC S AR L R 001 2 ) T 88 i 4 S OK
PEFER], CS TR N 0.5~1.0 g/100 mL ¢ 413 i A1 5.4
FH BB o 3 Fp 3t o A0 530 T A A I K 2R R
i 3 RO S IR AR, B SRR A F B i AR 2
B TRRG . CSHENZAL KA F, M E SR 2w, &

R2 CSHEMEXE R
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B MR G5 AL T RE S AR AR AN L o R S5 R Y A 1 A
SRS FHEESFSBEZ 220 4 CS iR &
2.5 g/100 mL A, £ 5 B0 R RS B2 1) B, 3 T 2 o A
51 o S PR B (LB R R, L CSIR
SNt 0.5~2.5 /100 mL #8470 o7 i 4 AL 3 56 o

2.1.3  SPLW it x & A BirERers2m MR 3 WA, &
B BB LA S B R T AR RSB SPTVR I & 19 B AL # 5
CSHIME M 2L, & M ZHFETE L E A Yt iy £ 2
TEH D RE AR S, YR ABEEARINE
4 20~30 mg/mL B, A B W R MK E LT, SPI5 £
W43 F 22 8] 7R 40 0 1) 45 A A6 5l el 3B S A TR 0 T M
HAEH o ¥ Z B a6 B, FoRn b o B2 7 24 ff e
W', Y SPIY CS L& kRIS, Bk CSHIT
454 19 SPLAr 1 2 TC RN 43 BIOIR A | 43 18] 19 4 B4R FH 4%
AN AR K> F A 5 2 f . X5 A b iy AR Ak B
PS80 T B A B KA B IR AR s EE R . C0o,/0,
7 ) A B R R ZE R AR AT s . (HAB R R 5 SPIIR
T R El L WS I (AR e, A R T A = B
B A B E R AR . £E 1, B8R SPLIR it 10~
30 mg/mL 347 0 R T A A3

214 HmmEXNE ARG E RN EZm mR4w
H LR A 0 3G, &G R iz SR B 55

AN

Table 2 Effect of CS addition on film performance

. . IKZER BT R/

CS AN/ PSR, WP R/ _ 0,1t it/ CO, i it it/ ,, i At

5 o JEBEE/mm (X10° gmm- . 5 ) 5 BEER% .,

(10 *g'mL ") MPa % o (ged " m P (ged em ) AE K
m 2-h '-Pa ')

0.5 0.10340.002" 10.15640.629° 16.34940.545¢ 0.97740.042" 14.187+1.260™ 130.43540.745° 23.326+0.107* 0.193

1.5 0.10240.002° 16.29974-0.640° 28.1634-0.897* 0.62540.017° 9.3970.480° 136.7144-0.920* 22.75940.050" 0.803

2.5 0.11140.002" 19.891+0.974° 22.984-0.962" 0.778+0.062° 8.773+0.928° 133.677+1.330" 20.5524+0.080" 0.667

3.5 0.10940.001°* 23.07040.971° 20.5434-0.430° 0.97440.017° 13.15320.659" 126.46440.131¢ 16.172£0.125° 0.454

4.5 0.1144-0.005* 25.7510.370" 16.420-0.268" 1.07420.029" 15.7802-0.430" 124.57540.570° 13.9154-0.050° 0.302

T B TR R KR 25 5 B (P<<0.05) .

&3 SPIIRMEXTEE AL

LAk

Table 3 Effect of SPI addition on film performance

. N ) KRB/
SPIFR I/ o RG] W i 3/ . 0, it &/ CO, i/ h Zia
o JZ B /mm (X10 ° g-mm- o, R BRI Y% N
(mg-mL ") MPa % oy, (gedtem ) (gd ""m?) EK
m *h -Pa ')
10 0.110-£0.003* 15.713£0.405° 17.710-£0.628° 0.81740.036" 10.929+0.716" 122.29140.540° 23.481+0.188* 0.282
20 0.1052£0.001° 17.4424-0.882" 26.85040.711" 0.60240.025" 6.9230.660° 126.026-0.105* 20.009+0.124° 0.816
30 0.1072£0.005" 17.7604-0.255" 29.4244-0.431° 0.4360.066" 6.0272£0.517% 124.59240.222" 15.8420.047° 0.930
40 0.110+0.007* 16.820+0.411° 24.3010.421° 0.5590.019° 9.26340.600° 117.63540.270° 13.39340.093¢ 0.552
50 0.10840.004° 14.9740.713% 21.91240.839¢ 0.8244-0.066" 12.6104-0.928* 110.6810.985¢ 10.996--0.097° 0.110

T ORI RER F #0825 B3 (P<0.05).



F&M | Vol.41, No.l

PEEE . RRE—XESBEAEARASE I ZM AR ERMREZR

x4 HimBMEXEEREH I

Table 4

Effect of glycerol addition on film performance

KA RS

H I s o i/

PLSREE, MR R
(1072 g-mL™") .

MPa %

JE JE /mm

(X10 *g-mm-
m *h '-Pa!)

LA

3 IR
EK

0, & it i/

CO, % it it/
R SR mkm
(grd'*m?)

5
(ged"»m?) fi

1 0.110+0.003" 18.874+1.235" 15.904+0.632¢ 0.561+0.078"

2 0.1130.008" 15.607+0.916" 25.93640.670°
3 0.106=-0.001¢ 12.7594-0.404> 36.7594-1.102°
4 0.10820.002° 10.276+-0.957° 42.3714-0.803"

0.392+0.058¢
0.428+0.061°
0.766+0.028"

8.860+0.521" 124.288+0.623" 19.970+0.060" 0.468
6.010--0.908% 147.367-41.002° 24.6724-0.138" 0.700
7.313£0.826° 117.5354-2.864" 18.7094-0.148° 0.537
9.72740.621* 107.958+3.180° 15.629+0.160" 0.300

T ST R R R 22 5 W2 (P<<0.05) .

8, i VBT 224 Aof K SR H 9l S I i nd T X nT B 2
HA A IA TR T KA F A EAE WA T H R A
I3 22 2 A B0 SR & B TR B, 4 VAR T A 588 B R AT 27
53 F IR AR B AR R 59 Ak R NI SR AE DA AL 4 1Y
B . Ty Ah I GE R T A AR T, RIS I 2
B, 75 W82 B Hh A2 G R T A R 3R 5 H Tl S i & R
Y A EREMNE A BB IR S R
i BCE B ms R L AR AR, 2 A ik 2~3 ¢/100 mL
W, K ZE B CO, M 0,533 i B 6 B3 U ok
o TR, 4l CS 5 H 6 FH 45 A 1
5% , 7 210 SPT Ll £ o A v, TS % Jim 44 98 5, B ) ) 4
S WA A 5 K HE TG o N A D B R R
BN K G5 B Y 40%~50% ", s i H b AT A
TR TE W ) 255 R i o T T A0 A8 o 6k 9 R 7 A T A
YER @ Hhpy s B T 5 A R 2SR5 4
FA TR ERPE LA KBS B R LA @ S H i 7E —
SE T 30 PR A A B AR T R LA R U R A Y 0B
B P AE T RRORE O BE T Y I R i i 1~
2 g/100 mL i, 42 & BE 4 KB b T i H ol i i ik 0
3 /100 mL A , K fH F B 25 b, e 8 H s n i 1~
3 g/100 mL #E 470w L I F Ak 3K 5 o
2.2 WA ER I
2.2.1 I T 3 3 45 AR
5, EE R K6
F) F Design-Expert 11.0 #4538 6 H (1% 32 4 45 40 3F
Fr o3 A A5 31—k Z2 300 nl )9 e

M 17 T 3 DA 3R 45 K P B3 I

#5 MEMEEZITERKER
Table 5 Response surface design factors and levels
ACSUINE/ B SPTVR i/ D i st/
7KEF1 —2 —1 —1 -2 —1
(107>g'mL™") (mg-mL ") (102 g-mL™ ")
—1 0.5 10 2 1
0 1.5 20 3 2
1 2.5 30 4 3

K=0.88+0.14+0.07B—0.034C—0.028D+0.0494B—
0.0434C+0.0794D—0.026BC+0.041BD—0.011CD—

0.234°—0.178°—0.2C*—0.15D°, (3)
6 MEEMRKKSER
Table 6 Response surface test and results
N oass A B ¢ D  ZHatEREKE
1 —1 —1 0 0 0.329
2 1 —1 0 0 0.440
3 —1 1 0 0 0.401
4 1 1 0 0 0.709
5 0 0 —1 —1 0.506
6 0 0 1 —1 0.481
7 0 0 —1 1 0.591
8 0 0 1 1 0.522
9 —1 0 0 —1 0.385
10 1 0 0 —1 0.559
11 —1 0 0 1 0.436
12 1 0 0 1 0.642
13 0 —1 —1 0 0.482
14 0 1 —1 0 0.651
15 0 —1 1 0 0.434
16 0 1 1 0 0.500
17 —1 0 —1 0 0.326
18 1 0 —1 0 0.632
19 0 0 1 0 0.354
20 1 0 1 0 0.487
21 0 —1 0 —1 0.510
22 0 1 0 —1 0.559
23 0 —1 0 1 0.466
24 0 1 0 1 0.681
25 0 0 0 0 0.873
26 0 0 0 0 0.887
27 0 0 0 0 0.874
28 0 0 0 0 0.895
29 0 0 0 0 0.882
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HI 2% 7 AT DA AN ELAT A 2 (P<<0.000 1) , T
KPR % (P>0.05) 8RB R =0.994 2, K I 5E
FHURL;=0.988 4, Ui B2 A8 T 5 ST PR AU A B AT L iR
RUBE g 3 2 e 4 4~ R 4 CS-SPIE A BRI 28 & PERE Y 52
W, IR — I A B.C. R A BL.CP DM E A
JBE 25 G PERE K 435 M W 35 K 7 (P<C0.000 1), — KT D
HI 22 B 5 AB . AC . BD Xf 25 5L (1 5% ) 22 5 3¢ W 3% (P<<
0.01). m FAE A4, 44> 2 X% CS-SPI & & M 25 & 1 he
PEA 04 52w HE 5 b« H I i i <<pH<<SPI1#S il i <<CS
Ny IR
222 WANTERE HAE R AT AN IR PR ER 2 8 W P AE HLAE
X A LRG0 KE RS & 1R, 4838 b
i i A0, ABLAC BDW@%ZI‘E&EVEFQEHE%%
(P<C0.05) , HLFifi 25 4% B 2 KT 1 38, 42 4 IR 2 A
[ERSE=E o DNy %N T Ha?cs%ﬁusmﬁ%bugﬂﬁ/}z
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Figure 1 Response surface 3D plot of the effect of interaction of factors on K-value of comprehensive evaluation of

composite film

EK

BE2798 | 2025F 1 A | BRS5HM

223 CS-SPIE G WA AR 30 uE AR L A i i 1k
Was R I E A WET T2 48 :pH 2.9 . CS IR Il &
1.89 g/100 mL . SPI 7 il & 22.72 mg/mL . H i ¥ i &
2.21 g/100 mL, K} 0.903. K T TH#4E B T 244
JA Sl pH 2.9, CS W it 1.9 /100 mL . SPT ¥ il it
22.7 mg/mL, H M i 2.2 ¢/100 mL, 3% T 25 &4 F il
HIE AN KA R 0.904 , 5458 7 30 {8 B2 30T , 2% B i i
AL I 25 SR B AT 1
K AL AL BE LE ) 46 CS-SPI & A i I 3 3iF 7 4 BH b
P, BEREFY  ZE SR KEREDTER0351X
10 ° g-mm/(m?-h-Pa) , A& 7t h 5.384 g/(d-m?) ,
A AR B 2L f o 104.680 g/(d-m?) . CS-SPI& £ /K
HEBLR RRBLEM _FIkELE2m S TR
Y (PE) 1Y, (R 55 4l CS 5 F1 4l SPIEEAH [t , CS-SPL & &
B 5 AR T RS i, PERRMIKZE R B R
0.290X10 ° A A BT =N
4.826 g/(d-m’) , A ALK B i 5 98.460 g/(d-m”) ; 4li
CSIE MK ZES BT E N 1.091X10 ° g-mm/(m>-h-Pa) ,
AAE RO 18.660 g/(dem®) , S AL Bk E i iR
128.516 g/(d-m?) ; 4li SPI JIi Y 7K 2 <35 it % 1.242X
10 ° g-mm/(m*+h-Pa) , WA & i & 4 16.053 g/(d-m?) ,

g'mm/(m°-h-Pa) ,
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Table 7 Regression model ANOVA
J5 % ERE| L
S -5 Fil i ¥75 Fi P4 o
i 0.8600 14  0.0610 172.05 <C0.0001 ***
0.1300 1 0.1300 358.03 <(0.0001 ***
0.0590 1 0.0590 16535 <C0.0001 *#*
0.0140 1 00140 3911 <C0.0001 **x
0.0094 1 00094 2647 0.0001  **
AB 0.0096 1 00096 27.03 0.000 1  **
AC 0.007 5 100075 2111 0.000 4  **
AD 0.000 2 1 0.0002 0.70 0.417 1
BC 0.0027 1 0.0027 7.49 0.016 0
BD 0.0069 1 00069  19.29 0.000 6  **
CD 0.000 5 1 0.0005 1.34 0.266 6
A? 03500 1 03500 980.72 <C0.0001 *#*
B? 02000 1 02000 551.55 <C0.0001 *¥*
c? 02600 1 02600 71833 <(0.0001 ***
D? 0.1500 1 0.1500 421.34 <C0.0001 *#*
5% 2% 0.0050 14  0.000 4
QI 0.0047 10 0.0005 5.71 0.0539
Az 0.0003 4 0.0001
BE 0.8600 28
T 22 AR W (P<C0.000 1) ;%% 22 5 42 8 3% (P<<0.01) 5
#2502 (P<<0.05),
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