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2017 4F 6 H

IR L T E AR & B 2 B K R 5

BRI 12
(LAREE DTS OHARE SR E RFIER), wmE RFEI 354300,
2R FEBE AR SWIR TR, fRd ®3H1L 354300)

o OE S BB KA B T2 T RS A AL R R A T IR R 20 B A 1 B K B
B R ARG (PNP) T2 BB B K Sl P i R GEIRLEE by (33+1) °C, MRS Z (FA) Jy 10~35 mglL, 17 i
5.2 0.2~0.6 mg/L,pH {B £y 7.5~8.3,30 d NS T SEBRG MK 2 7K (COD 160~580 mg/L,NH,*~N 260~460 mg/L ) %5 F2Ai
RS IIE B, WFSE4E R 7K NO;-N ¥ )l 200~300 mg/L, NOs =N ¢ B Fa e M 1575 5 mg/L AT, Wb il iR £k
AR IL 95%L) I,

KR« A PR SRR AL AR T ik

hES#ES.X703.1 XEFRIRAD:A  XEHS.1674-2109(2017)06-0001-06

PRAEE AL (anammox ) T 2 FIrabifs 1 B T = B2
NH,"=N F1 NO, =N, A1 NH,-N 7£ 52 BRI 7K -5 ki £7
15, 8 T B AR A5 Yy 5 1 NO,-N & T ik
R E =) RS BR I AR h BEAANAAE . R, A
TSR A E A BRI T, 1) s N AR
FEMY NO; =N SRR T —Fh b AN AT AR LB Syt
FIAERM T2 R A E AT & T2, J13K
RSB B S I2)— 1) NH,-N 4k NO,-N,
RPSCHE AR AL, H U, Aol AR e b A o v
) NO, =N FFH B stk i A i Ak T ST I A
JEFEAE AL T2 B sl i s 2R ) FH S A 1% 9 (AOB)
FIA R 7 (NOB ) 7E A BRAL I AN 8l 1) 22 Kk E AR AE Y
T 225 Sl R N 451, B Tk NOB, & 4 AOB,
HETT AL S A5 B 7E RS PR BE . S AR A AL 1Y)
Pl A w2 pH (Y IRV fiF % (DO) B9 g
0% | v TR OV U0 P A (FA) R B4

ARWFTE R FIA TR 1 me i B 0 25 (se-

Yr#s HHA.2017-05-16
EE BN IR (1980-), B, DU, Bl #Z, TEINFHH
BEOReA B MoK iE Y B S H i 7 AR

quencing batch reactor, SBR) , # &S ik i5 e . 1
IS, ORI G B KA T R AR A 3
(4 HEA s ) 5 IR ST R IS AT P O v, Ak g
HFISH, MGHIES R K NO, -N IR ERRE, ME
SRR R A AR BEIEK NO;-N SRIE

1 #MRE5FE

11 RWRE

PNP S v 2% B >R FH SBR R vie , 4ni&l 1 iR, 2
i 1Gr18NI9Ti AFE A A, NP E )2, EiR
IR, P42 1 000 mm, 25 1 230 mm; JEE 3K A [ A d
{5 340 mm, EAFUR 1.1 m*, ARCERDN 1.0 m, 2RH]
2 EAPUIE, BB TR T HE S RS
i RS S TR R, DO W B I o 5 T A
BRAE VAT S] RPUMER R, Dbk aeis 32y
150 r/min, JNEER G Hy R A B 3 I EE 4R A
o TE N 75 B P 2 7 [ B BBORE 1 IS il s
TR HER . AN ST AT K R 0T
VEFIHEZK 4 DTG, SR AT 4 AR 8 1 S5 4 24
(PLC)#= il koK A LT AHE/K I TH]
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B 1SBRABKE
Figure 1 Reaction equipments of SBR

JE Y, PNP 1 T 2 R AN I&] 2 fis o 3 s
KA TR 1 DR AR H 7K 2825 (Pl 1 1 B ASOR AL
THBRALPE R TF AT fh = A KO 1 iR IRAL, JT R
HLRERY 1, Akt 1 K FRLA SBR S AR
Ptk 1 A AR A LI 1 ASCH] , ES5EK
Ja PR 2 AL L G5 R G ELR pH ORP &
DO %, JE/KAE SBR AREAT SBE , 42 NH, S8 AL A NO;
VAR E #5030 min, PIVESS A FLf4 i 2, SBR
HK A TEHEAGZ TG K IR

O B mann

L2 ! s 2

B2 PNPLZ#AEH

Figure 2 The technological process diagram of PNP

1.2 #EMTR

SRIZ A TS K AR — 3 T/ CASS Hhi %
GLas A TS Ve AE R R A A AN TS U . FlER 1 me
CASS IR AT SBR b, i DLvEHE HiEW, FH A
RIKVEYE 3 WK, KBRISHIEET , x2S e & A
BAFEWEAE, 26 VSSISS 457 0.61,
SV30 Z5k 50%, HA RAF AT BE HL OV IE WA i
HEPEIKAT, FRZ s e A R T 06 L P 7K e A
L RGE RIS Bh,
1.3 REAK

AR K AR R UA LA ME R MNIE A
16, AHLEALES DMF RZ A P s 5 m a9 .
JEK P ER IR L A R A LA, TN &
W, IR KT e A A Wb B K Kk b &
RA WY R E A, Sz BB, K A HLA
FERE, BRI R, BRI K %A i
TSN T TR R AL K, K BT ARk 1
Fi7R

® 1 EAMETK REIRbH KK ISR

Table 1 Index of the effluent water quality

% CODg /(mgl)  NH-N /(mg/L) pH
el 200~1 500 150~450 7.0~8.0
fE 850 300 —

1.4 SHriRAE
141 FHMGKR B H>H T %

B BT 5 i B 42 45 IR A B R AP R A
FIRRIE DT A T e HAR L3R 2,

*2 BEMMRIIE oA %

Table 2 Analysis methods of the routine testing projects

Mg 5 VAV WAR:S W H ek
coD KR T BOD; MRS HR:
NH4,™ g E%@? e MLSS TELRAR I
NO,-N N‘(l‘f&%? =M mLvss R T
Nos-N  HEEBIIL swmpunsc  tus
BA(TN) %%g}ffﬁf&ﬂf DO R AR
YA e B ORP/pH ERTISEN

Bl PR BT A 15 — —
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TSR RN AL T Z Ak R S OK B -3 -

AR50 AN R £y BFRR (nitrite accumulation
ratio, NAR) ¥ /A= (1) 1158

CNo;-N

ACNO;_N +ACN0;-N
Xt AC,y W HEH AR IRER B e 225 AC o,
SRtk K SRR AR 2
142 426940 (SEM)ILE

K H] ESEM-TMP 48 H 55843 S 0 42 i e 5
TS IR ETE AT 53T , % S UL T 5 15 Je 2
FIRARAE, BT R AN F 2R 15 KV,

FRE BB E Z /T, T xR S E T A HLAA
TR BURE TR TS IR E T 5 mL AL
FHE B F/KIEYE 3~5 K, 1HUEE , BIA 2.5% % %
W (pH £ 6.8,25% % % 10 mL,0.2 mol/L Wfr%s
i 50 mL, 47K 40 mL)  FEEEFEST BT 4 CUkEE
BIE 5 hy B2 AR5 Y8, F 0.1 mol/L AR R 2% vhin
WPE 3 K, 10 min/ik ; Z I, BeE SR s T Rk
J& 50% .70% .80% . 90% i) 2, % 3% 3 rp ME A7 K
10 min/Ix, #5H 100%H1) L EEB K 3 ¥k, 10 min/ik, H
LT RS IEEA 1:1 IV, 41 O TR S5 I R 45 B4
1,15 min/ik; KBS HRE ST IR ACE B /D
P TS, TR 12 h b TR TS Y ke &
SRR ZEAR IFE A L, I B I S8 B (JFC-
1100 AY) TERES R MYE —Z5E Sk 1 500 nm )4
JRASE B IR S A TS e ke B TR AR TSR,
15 RMEBEEINRE

SEFRS AR A 3l 2 SR A T B o 4% il 7
RSB, (2 S A RO AR B NO, S SRR,
HAS T2 MR 5 NOB il AOB 7521 B ML A1 3h ) 254
PE AR R 22 538 i — 2 19 RN 451
1 NOB Z ALk i &R 4t, JFS:8 AOB By R & 4,
T BELIBT NO, 1 — 259k S AR NOS 1) SRV, e 2S8R
NO, [ it A

S B FEAS AL S F2 B AR IR
pH DO [FA g KAl 155

(1)U BE - AH G ZE R ZE s iR (20 °C) &4
T, AOB 1135 K M HE K FE R T NOB,, il R 4 il 5 H.
FEihilfE 25~35 C2Jl,

NAR=

x100% (1)

(2)pH: HMIZE3CHkR S 14, AOB & B pH L H
7.0~8.5,NOB Jy 6.0~7.5, [KH#¥s pH il 7 7.5~8.5,
R TR RRE AR S, A RGN WL pH o 7.6~83,
TERYAL RN 1 R eh | 77 A HETSRERRRE , i pH {5 T [,
B FKARE AR, I pH A8 2% 285 R i, 24
pH R TR HIERS, Falingis, R as N inA
NaOH ¥ , LAPRIIE R A8 B B A HEA TRS AL R

(3)DO: I E eI = IR 2
—, AHERISAOB By R EUE 0.2~0.4 mylL,
NOB 4 Fl R AU 1.2~1.5 mg/L, PHI#s DO
FEARHE FE 7K, 29 0.2~0.6 mg/L,

(4)FA.FA X} AOB #iI NOB #5411 /E F ,An-
thonisen ZE4R 56 & FIL, FA X1 AOB AUl BEV Ry
10~150 mg/L, X} NOB Ayl BV A 0.1~1.0 mg/L,
PRI, ARG R« FA" SR I 0, S e A4 JE sk
7K#) 0.15~0.30 m* JRA 5 , A A ME 2 100~250 mg/L,
WA R L2k 5~25 mglL.,

(5) Ve’ . B b B U I I 7E KT AOB Ayt
FJEIH /T NOB iy HAR JE 3 , AT &K NOB M
I 2 Ve vk 4 DT AT AOB. J& Sy 2 7 7 H A 0 32
A o (L SEPRIG IR R 5 R RIS . B s 2efh
J& , 91 th MLSS #5° 4 600 mg/L, 3 shaih , #ilis e
W24 15 d, S50, 3 S HEVR , 5 AR Y A MLSS B2 e
7 3 500 mg/L Zefq .

ZE LFrid, A PNP R 485 ol B B 45 il I B 7
(33+1) °C,#Jth pH Ny 7.6~8.3, ¥I4h FA &y 5~25 mg/L,
BES i M 2.5 m¥h, DO £ 0.2~0.6 mg/L . & kK k
1%y 0.15~0.30 m*, & i A 12 h, 7K 20 min B2
511 h YTEE 30 min FHE/K 10 min,

2 HR5WE

2.1 PNP RMNZEHIEDN
211 ZBHAmeg T

PNP R4t/ i #4¢ A &= .COD S iR #h Al R
R NE 3 Fios, FRRGEALIE S i) £ E ARk
S NO -N &t iy, HARFFRRE M7k F 1) NAR,
Horb KPR NAR AT BV H R4 AOB & 4R
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S NOB YHVERCR

AR PNP R4 5 sh i AT 2 30 d, AR¥E S shid
=% (NH,~N NO,-N .NO;-N) &% NAR 7254k, ,
KRBT R St B0 R < JR Sl | o e 4R 00
R E BT A =B

(1)JA B30 G 35

ZB B A TSR R, DI 24 5 d, EE A
Yy Ry 3 g AR O T R B — BB, B
T AOB AHX} T NOB fig BT b i b FRBE AR 4k, 7E I By
Bt NO;-N B/ IMESE E T

BB DO £ 0.2~0.6 mg/L; 2413 , 2248 pH
£ 8.3;FA £ 15~30 mg/L; NH,-N ¥k iE£4 200 mg/L. i %
FW BT, pH AW T RE, 4FE R 7.4 I RGEBN
NaOH &, 877 pH £ 8.2 2245, i Ti5R AL Tid
N BB, W PER AN A 1 d S AU B PR fer A
1 82 mg/(L-d), Hi7K NO; =N ¥ &>k 50.7 mg/L, BJ5
PR, Hi7K NOy =N ¥R 5t [ T ¥ dk M AR e 7
50 % 70 mg/L Z i), 23t 5 d MREFE B AL bR
ffif B I % 133.65 mg/(L -d), 7K NO;-N #k & Ny
58.98 mg/L,NO,-N 2% 40.6 mg/L,NAR ik 25.4%,

(2)ii 0k = £ 4

06 d e, FEARLERREA R RN SR, RGN
NO; =N ¥k FE B A, 1 NO,-N B BF, R4
NAR P TR, $iHH NOB J A 3z 24,

H i TEAEA R, 55 9 d RS IR AR AR BR Y
TR, HARIE R GE N —E 1AWk, 353 ) RO 4
PR L5 U8, H7K NOs =N ¥ BEAT BH f b Tt
NO, =N ZFUEA Fri#AR, NAR AR R YA B 2 R %,
VLA BB RIS e, RIS 51 A T84 NOB, Xif T
) 1 e FE R ) — M BHASE .

%5 15 d 2 ,NO, =N e & 587 1 4 [ 1% ,NO,-N
i R A NAR P Ty . AR NOB 32 B4, 1 14
BHREAR, (H27 20 d, RGeH BLEH B A4, 2 A
HRAEBRAR FHEZAL 22.28 mg/(L-d), 43T H A
R DR A R R AR g Hh 7K DMF 3 i S 8 R Gisz
B phhy , T AOB NOB 132 4k, 24 K ImA—
FEREAY NaCl Jf%F REEHEAT 24 h HYFIBEAL IR, REEPT
AN BE RO R, A AS R EBR G ik T
5522 d Y 216.73 mg/(L-d), H NO,y-N SEFLE s

1545 106.98 mg/L,NAR ik 85.62%, friki & MR LE
KRS, 245 25 d,NO,-N EFHHH % 227.85 mg/L,
NAR ik 98.36%1\ A AL LT A s

() FE BT

55 26 d S B MA R TAIXERE HPIRAS , R .
BESRN 11 h 5, 7K NO, =N ¥ JE £ 24 250 mglL,
NO; =N ¥ BEfsE ML AR FF7E 6.0 mg/L LA ,NAR =ik
97%LA |- ,NOB T AEA M v Ik, 0 Al AL S #h i 3
B

£ Lk, 7Ei7K COD #¢ i 24 200~350 mg/L( &
iR GRS ) ,NH,-N ¥ £ 228 200~350 mg/L (5
GIRA IR ) I N (33+1) °C, i pH(7.6~8.3) i
FA(10~35 mg/L) e b 5541 T, 420 30 d iz AT, i
7K NOy =N FEARZEFEAE 6 mg/L LI R, NAR =35 97%L4
b ST SR A B K B SRR AL R N AR B

Sy dugel ! Rapad - Seagel i Sl
s | L T
[y v
'é "": .f-"-‘l"llr' A ) -~ e O i1
NV i VAR == |
. Mol SISO Wi ‘5_ .t.-h.--"-
e g ST N 5 g LB
ﬁl" : | M| E T 'I.l""
T ’LJ' = h::...-\.' Tya
@mihh - ""-F
i'- i I'l :;I- 1‘!- L ¥ 2 3 & N W™ N ™ bl
Chpemtion e 4] Ot w41
i s i b Eigrl | dtnged | saga
- — = F—
| =y F
- I h g A (e !
a M1 ) ."‘nlI I'F".\'- I 1 sl !
Bowd U by o § e,
jf | o J— i | -‘.
E L3 ! ——mmon E |
i i = pud
[T A g |
4, L mAv | S
™ Ly i :
L III - :I ﬁ ﬁ - L] L iy w E ] an - E s
Opaicn i il Opaniion i il

A 3 SBR &z 73R B
Figure 3 The operation effect diagram of SBR start-up period

212 FiRBEREL

e Ja s S b R shoe U a s e R B e |
MLSS \MLVSS/MLSS . SVI I fLHEFTXS L, S52R sk
3FTR, FEXHHEF TS AN T i s AR S A T e
A REIER , 250 NE 4 FR

x3 B ERTREREN

Table 3 Changes of sludge characteristics in the start-up period

TSRS B R3iPH JABhSER,
gt TRAE £, kR T
MLSS/(mg/L) 4 485 3 860 3382
MLVSS/MLSS 0.61 0.67 0.69
SVI/(mLJg) 136 123 112
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TSR RN AL T 2 TRk RS S KBS -5

RS I AR (O, USRS AT, VSSISS #9061, J2.
MR, I5IREIR A AR AL, B
SVI{EIZHE/ N, VSSISS Bl A AN St

B FElRsanaEmikER

A4 FRa%LER
Figure 4 The SEM photographs of the sludge

1 SEM WRZZHT UL, s e (] 4 A) TTHLIT & it
B2 PR AMFEED  9IL)E (8 4 B) 1545 HA
B A AR LLERTE 22 R 5 22 2R VR K
WOSEEN, T5IeZ5 R A7, HJ&  PNP RGE7EAR
DO By NI BN, TR TE SR EA BRI T R
FRRAAR A S MR 3 28, A DO BRBE N ARXT H 5 75 1
P B PRB A TR WV B Ik 2R E TS Tl ik
2.2 PNP RN RHITREIBETTRIEH

PNP R 4iftac 47 #45 A &= .COD \NAR A i}
7K NO;-N/NH,*-N H(E2 4L an &l 5 firz . &l 5 7]
U, 7K NO,-N ¥ 2 Rtk 2 A 8l B2 NH, =N [
il 1 B AR AL, BEAS4EHFAE 180~260 mo/L Z [H]
NO, =N ¥k & f2 & HiL AR KF7E 6 mg/L LT NAR ik
95%LJ I+ ,COD £ BR%H 2 62%~80% ,PNP R 4tiz 1T

PNP s i i #% AT 38 4o 901 15 SO0 Bsf ] | g g 3ol
DO Jz pH {H#FATIEE . il RR , B 7K NO, -
N/NH,*-N FC{EEHI7E 1.1~2.0 Z [a] | Ay 5 £ IR 4
AT MR

g5 bR TE RN A s AR AL IS X RS T
2y 30 d HUMLEE, R IRAESE PR U IR AR B4R E T

KRR T S RS S RGBT RN R AR S K
NO, -N/NH,~N FU{E RT3 i e Wi B fa] . e i #2 DO
K pH BT

o =
26 1 -Errh:--e-"‘ r‘ i A .? I,"r
5 A ]‘-.vri \ I_l' h" § sy BN "Lf.--’“" | TI'L,"
EII LY Ih. .|" 1 : ! ] E.- w"“" II '1.!’!' |
i“ i Y .FL’J I|. & M ;"' VA . i Tl
i Ny oy s I 7 *,‘.-jl .
a7 Y | T ™ -
| —o— B0 _—
' - Ll - L - - - lIF i - ) ] - L]
Cprren e (s O o 8}
= e b
A P . .
e ™ z /| I.h"l A
r L Tl W sl h | WY ke
E_s.nl ‘III'.. I 'I.\F'.."" 1 i IL-Ih | I.-‘ L II:I|I : ?
\ Iy 5 b B
™ oo ¥ ECNU R f il |- :|I1 Log
i —— B iel PR I |2
£m | V1 I T
. WL L
A i1 WV WV
S o AT “ y E
¥ 4 B ®om o= & "m = @ m m = =
gl vt [l i e e

A 5 A& R IEAT AR AW &,
Figure 5 Variation curves of substrate in the stable operation period
TP 5 A0, Hi7K NO»-N ¥ B Btk /K SR i 3
J NH; =N B AR Ak, SEAYERF7E 180~260 mg/L
ZIA], NOy =N ¥ B Fa i Hu R 7% 6 mg/L LA F ,NAR
315 95%LA I, COD KRR 62%~80% ,PNP R 4¢
IBATRAGE

3 ING

PNP R4 R AR 1 m® ) SBR KA, i
PRI RS IR M (33+1) °C, WIth FA g 10~35 mg/L,
DO £ 0.2~0.6 mg/L,pH {H# 7.5~8.3,30 d PN3LHR T SLFw
A I8P 7K (COD 160~580 mg/L,NH,-N 260~460 mg/L)
FEFEEAL R LA IR B, Hi7K NO, =N YR 22y
200~300 mg/L,NO,;"=N ¥ Ji& £ 2 MR ¢ 7F 5 mg/L LA
T, WA AR LA Rk 95% L F ., PNP 5% +
0, SEM WS /R Y ISR 2 RF B 2

B B KK T Bl K ELME R AT L) & A
=, Z T HFRB) AOB B ™ AE —E I HIME . i
SBR fi RS R G ist b fE T, i8 17 b A
B PIKK BT 2R BEPE AR AT AR Ak > R R 2E 7K COD
He i K 700~1 000 mg/L B, 38 3 8 8 7K L, i) 4
PNP REMFEIETT,
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Study on Pretreatment Synthetic Leather Wastewater
by Partial Nitrification Process

HU Jiapeng*?
(1.Fujian Provincial Key laboratory of Eco-Industrial Green Technology(Wuyi University), Wuyishan, Fujian 354300;
2.College of Ecological and Resources Engineering, Wuyi University, Wuyishan, Fujian 354300)

Abstract: The biological denitrification on synthetic leather wastewater mainly around partial nitrification —denitrification process at
present. The denitrification technology with economical and efficiently on synthetic leather wastewater was explored. This paper intends to
use partial nitrification process to pretreatment of synthetic leather wastewater. The temperature controlled at (33+1) °C, the initial free
ammonia (FA) is 10-35 mg/L, DO is about 0.2-0.6 mg/L, pH is about 7.5-8.3. The wastewater of synthetic leather successfully achieved
partial nitrification within 30 d (COD 160~580 mg/L,NH,*-N 260~460 mg/L). In the effluent, the concentration of NO,~N was about 200~
300 mg/L, NOs—-N remained steady at 5 mg/L or less. And the nitrite accumulation rate is about 95%.

Key words: synthetic leather wastewater; partial nitrification process; biological denitrification; technology optimization
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Figure 1 Fourier transform infrared spectroscopy of CS/PVA and

plasticized with 30% glycerol and poly(ethylene glycol)
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B 2 CS/PVA B H feig # 7 okt CSIPVA L4 XRD A
Figure 2 XRD cures of CS/PVA modified with different

contents of mixed plasticizers
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Table 1 Crystallinity of CS/PVA modified with

different contents of mixed plasticizers
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Figure 3 DSC cures of CS/PVA modified with different contents

of mixed plasticizers
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Table 2 DSC date of CS/PVA modified with different
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Figure 4 TG cures of CS/PVA modified with different contents of

mixed plasticizers
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Figure 5 The influence of mixed plasticizers content on

mechanical properties of CS/PVA blend films
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Properties of CS/PVA Blend Films Plasticized
with Glycerol and Poly(ethylene glycol)

JIAN Shaoju**®, YE Mingwei*

(1.School of Ecology and Resources Engineering, Wuyi University, Wuyishan, Fujian 354300;
2.Fujian Provincial Key Laboratory of Eco-Industrial Green Technology(Wuyi University), Wuyishan, Fujian 354300;
3.Science and Technology Innovation Public Service Center of Minbei Bamboo Industry, Wuyishan, Fujian 354300)

Abstract ; The chitosan and polyvinyl alcohol (PVA) blend films had been obtained by solution casting technique using glycerol and
PEG 400 as the mixed plasticizers. The properties of blend films modified with different contents of mixed plasticizers are investigated.
Thermal properties of blend films are characterized by DSC and TGA. The change of the crystalline of blend film is studied by XRD. The
mechanical properties are examined by tensile test. The results indicated that the mixed plasticizer can decrease hydrogen bonding be-
tween CS and PVA blend film, destroy the crystalline of the CS/PVA, and reduce the degree of crystallinity and melting points. The tensile
strength and modulus of CS/PVA decreases with increase of mixed plasticizers content, while elongation at break in creases. The tensile
strength and modulus for CS/PVA blend film modified with 30 phr glycerol and poly(ethylene glycol) are 33.77 MPa 64.24 MPa, 38.74% .
79.30% lower than those of pure CS/PVA blend film, while and elongation at break was 414.13%, 79.09% higher than that of pure CS/
PVA blend film.

Key words: chitosan: polyvinyl alcohol; plasticization; glycerol; poly(ethylene glycol)
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Figure 1 CI- and SO/ standard curves
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11 29.36 3.38 Na,SO,
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Figure 2 Na,SO,~NaCl-H0 ternary water and salt
system phase diagram at 313 K
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Study on Phase Equilibrium of Na,SO,~NaCl-H,0 at 313 K
in Ternary Water and Salt System

SU Liman*?, JIANG Yajuan®?, JIANG Sangfen®?, LIU Junshao™?

(1.School of Ecological and Resources Engineering, Wuyi University, Wuyishan, Fujian 354300;

2.Fujian Key Laboratory of Eco-Industrial Green Technology(Wuyi University), Wuyishan, Fujian 354300)

Abstract: The phase equilibrium relationship of Na,SO,-NaCl-H,0 at 313 K in ternary water and salt system is studied by wet solid

phase method;the solubility data of the system are determined by ion chromatography and the phase diagram is plotted.The result of re-

search indicates that the solubility data of Na,SO,-NaCl-H,0 at 313 K is determined by isothermal dissolution equilibrium method,and the

solid phase composition is determined by wet slag method. The phase diagram is drawn by the solubility data, and the system is divided

into four regions, including the pure Na,SO, crystallization zone, the crystallization zone of pure NaCl, the common crystallization zone and

unsaturated zone of Na,SO, and NaCl.

Key words: Na,S0,-NaCl-H,0; wet solid phase method; phase diagram; salt-water sysytem; ion chromatography
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O LK SR BRI TR ik 2P BRI A IE SRR A, B R AR A AR R B A
T, SPREW] S TR BRI s 100, BOK S HLHAY L f 9:3, ORI HIR A J U N 40% , CMC-1]
JEEAS T 0.4% , AR BHVR I & 8%, HeRhit 4%, 43°CK I 4.5h, TEULEC 5 2% Al il th ZHZUIRAS R 4P A M KR

HEAGMRY,

SRR ROk HH AR

hES#ES.TS252.42  XEAARIRAD: A

FK (Coix chinensis) PR B~ 245 F oK | [A] [m]
KA JEARABL 2 AR AR A e
BRI, BB TR ERS, B S S M ERN
g3, A AT BN oKL&Y TCHLER 4EE R AR
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DIk, MR — FEAEYE Y I —E
208 N EAVE A (0 A e E S, R ik
3G FERERME S ELEM, KA 20800
BAMEOKR AT, AR H-rp & R, K
9 HEA G Kk i D8

TR LUK A LB 2L 55 S S5kt 237 IR
R TR ) — 8 SR R e 1™ i, JCH S8 R
A AR, BRUTL R R D A U ELIR , £
HEE WA oW H B AR, e Re S B LM 32 A HE
SEIRFUBEANT 327, [F] BB Re A R0 il i oA e
Py A B e i e B FRURAE

HATE N WK Z TR B AW Erm

Wr#s B #A:2017-01-18

E£WH . RFEFPHELIN(XQ1207),

VEZ B - B0HA(1984-), <, DU, YFIW , 35 A i 7= b
TS N RAR = RIS 1

X EHE1674-2109(2017)06-0015-08

TEARRYIPITHGET, & TEKR SR H- 5 HE R
S BC N TR W3 B 41 B IR WAH G ARE R {E R
ORI I TR 3 SIS 1 R WLARGE
PAREK B AMUBLAG W 2508} i i LR A
i Wit — AR R EOK SRR IR Yy E SN
ERSEATRYS, e T EN—4 N, 4
w1 IR BIAE @R, R TR REN
THIM AR, S w1 EOK ARBAY™ A EEINE.

1 #MR5FE

11 XRS5
111 RIaAH

BOK, AR A K R AR R B A A 4
it BURLIRLG | JC Hukd:  TCAE RS s R E TS T
TR EERE S W S 2 N 2 7 05 1 W S i
o, T BT 22 R O R AR UKy, ANk
R, HALISPRFIRUE WS IRIFT 5 GB 19644—2010
R, R e B R AE 3R 14 (Lactobacillus bulgari-
cus) 548 A S LT 7 (Streptococcus thermophilus)$)
R A BE A B e B W S B = A B AR 5 1
BE T8 1 9%, £54 GB 317—2006 3K 1S, CMC (it
MRAY)  FHO ot T B O A2 i A PR A
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A, ¥ A GB 1904—2005 ZLKU; B, & fh 4, T
T R A R A TR A
112 XBAE

SW-CJ-IFD i TAE R, TR i AR A
H];DHP-9082 RILFEAH , I E A UAR Tl dE A PR A
F];GYB-500-6S AU TiHl, LIAHEARE RN ;
Sartorius TE124S BUHL F-43 T KO-, Te 2 FIHTRN AR
(dbst) AR YXQ-LS-50811 Al 'k K FHf, I
TR S A FRA W BE7 £ 7] ; Anke TDL-40B
RIBLOAL, bifgiessRleg ) ; PHS-25 554 pH 1,
PR RN ARG PR A F] 5 JLFH JYL-CO20E Jif 7
HLACEHERAIL , JUBH B4 A BR 23 7 5 /R BCD-215KIN
UL VKA, B SR A PR A A JEn WT2121 FUREY
LML RAF
1.2 KA E
121 FBRBFLLSMIeGm T TLRAE

R IETE R IR ORI
RHTEER VI ZE i IR E R —
TR A — i RE A 17
FIRDAE |
FaE
|

PB4 i — K E B H— 3 R R B —
B HI— )5 AT B E TP
1.22 ImITEAEEE
1.2.2.1 A&

O IR &

FREUBEIE D4 20 g FHEEHH  INA TR A 2%
TRAFFIK 200 mL, TEA S ERRE T A E R D
WASTRFLEE AL BHIE IR AL, & T
JEKBEEHT 115 °CF KB 15 min, 248 H & F 05 C
VAR PR

QE RIS AL

W T T VKA VS I B L R BRI | A
2 43 CHAT, TETCH AT T HREI— A h i g
FREERT BT 43 CFEESE 6 h, B3R se ilUm U A4,
BT 0~5 CrkEE AT

SR UEIR G o 72 o0 5 2 TR 75K, b 20l T

FORAFIE J1 o R SRR v R S A 3~4 Ik, B
RS SIARGE

QRN KIG 7

TELW T, BRI 5% 4i3E 72 T
CL KA (115 °C,15 min) B AE LA, fEE TR R R
FETE 43 CCRIGFR, Tk [ 5 4% 2 A i KRG
BEFLAY SO R 3~4 W ARG e . AR5
WABAEHL 3% BE & W5 T2 KT (95 °C,5 min) 1)
NEFLH, PRI A 43 °C, I FULi B MEESEFE 3 h,
FrBEE e | BEFL T E MG i s) A HA
AL, PR HE T 0~5 CUKFR T IRAEE .
1222 FORIKMH#

B EAERTEE, UL 13 BRHE LAk K i

KR R 43, D DA R X AR N R R B S R
AT RE AR5 iRk 1.5 h, BB Tk
FRAR, PEEAT B, VAT A5 DR 4 f I b Ja 1) 78
K
1.2.2.3 HREEHIH 5

PR EEE T e, KBRAem B DL 1:5 Bk
W LA KR 8 h (AR 58 /3 WK B 158 T 4%
OB S AR EAI AT 2 cmx2 om K/NIRE
A A 2.5 h 2 SRR FEA 100 H 921k
FARBRR R, BV RAS AR EL L
1.2.2.4 JHAC

AR IR LU A1), PRI CMC-PH I 1Y B
i 2 PSS I ATK T 1 2 50 0, (T W 2 R
REAGEH, 5 EORIK AR 10% 557  H b
PR G , seorhitl, iz 345
1225 &

W IR TIRCLF IR A RN I A Z 60~70 °C,7E
20 MPa.5 000 r/min FJ4F T 45T 3 min, RIFT3R15IE
STV
1.22.6 K@ BH

R AR, BT K R T 115 KR
15 min, FHGEE 1 40~45 €1,
1.2.2.7 HRp

FETCTR A F T FH O KA MRS WA He a0 e 1Y
et sl , b5y,
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WA S ARG Y RHE T 43 CRyH IR 77
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1.22.9 B A
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HIVKFE HEATIE 2 24 h, DAGEHE XU 55 04 7= 24 Ik
S LA R PR
123 FRF KB

DUBE PF R 53 J2 560 %5 5248 b, BIF9E K AR -
Lo VR SN |k R 2R i | CMC - I S8 i
et RPN N 42 K R RN ) 0] FE K AR HE A2 5 R W5 i
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1.2.3.1  FEOKRH LR

DA KRR HR A A RN R 30% , K K 4R
HAY L% 6:6.7:5.8:4.9:3,10:2 . 11:1 5350 A BiAg
Wirb B U CMC 0.3% Wi 0.1% | R B
7%, 5 000 r/min B T #15 3 min, BT 115 C
KA 15 min, FRRHETETCI A T 1R 4% K
F, T 43 CHiFE 4.5 h J5 Xt b A TR VAN B o) 2
RAMAE
1.2.32 JREIKEIN R E

FE 1.2.3.1 1 A O AR L L] R 8 oK AR
HIR BG4 20% .30% ,40% ,50% ,60%73 31l il
AR #5535 A CMC 0.3% B fiE 0.1%
FHAPHE 7%, F 5 000 r/min AY%F% 3 F 3% 3 min, T
115 CK 4 15 min, 8 3G ETCH 51 F R 4%
BIRBER], T 43 C TR 3R 4.5 h Ja Xl T o
i By JZZ R INE
1.2.33  KESHEA R E

[ 1.2.3.1 8 50 1) o A REOK AR B9 EL A9 LA 2
1.2.3.2 i 2 M EOKAR BHR A 2R i 1 e i), % CMmC
0.3% AR 0.1% , FESHE 7% BRI AR RS T3+
T 5000 r/min FFEH NI 3 min, BT 115 CKH
15 min, FREEEFETC I S50 B 4R R R, 45 it
I3 2% 3% 4% 5% 6%, T 43 C 15 45 h )5
XF Lt AT I E AN B3 2R B E
1.2.3.4 CMC-HI i i At s

[ 1.2.3.1 8 50 14 o A B OK AR B9 EL A LA B

1.2.3.2 i 8 M EOKR R B A KIS It (i e i, CMC 5
B B oA 3:1,CMC - BH Jie A9 5 in 12 4% 0.3% ,0.4% |
0.5%.,0.6% .0.7%73 BN AR W5, FFAnA b
7%, T 5 000 r/min (%% T 45T 3 min, #T 115 C
KT 15 min, PR HE TR A T 1.2.3.3 e
s AN AR R R, T 43 CCFHEE 4.5 h Jaxt
BUSA AT IV B3 Z 3R E
1.2.35 FIEPHEAS I e

5 1.2.3.1 B 5 B oA K AR B 09 EL A3 LA 2
1.2.3.2 i M ER R B A RS i ) L) o b
WA N5 6% 7% 8% 9% . 10% 43 5] i A Jg 47
o, BRI AHS 1.2.3.4 B E R R I 1
CMC-HH i , F 5000 r/min (&% 3~ 4 5 3 min, F-T
115 CK P& 15 min, fRRHE T IO &M Ny
1.2.3.3 @ W AR AN LR R ER], T 43 CF
7% 4.5 h e X s TR E T B o JZ R I E
1.2.3.6 KA AR E

5 1.2.3.1 B 5 B oA K AR B 09 EL ) LA B
1.2.3.2 ff 52 B K AR BHIR A 20 U = 19 EL B
1.2.3.4 W@ WA I & 1) CMC-BRIE . D HE 7%
S AR W, F 5 000 r/min 2 AL H 4 5 3
min, #7115 CK P 15 min, F8 MG TR &MU T
Fe 1.2.3.3 B8 M RN R R W], T 43 C
T4y IS 35.4.0 .45 5.0.55 h, XA T RE
P B )22

DL bRl 20 T 3 IKE R 5T,
1.2.4 EZRIEE

FERLPR R S I, S GECKAR R A S a
H CMC- VR g | & TRt [i) B e o Ayl P
R, LUBE N B S bR, 81 Lo(3%) 1 1E 28 100
TEEOREH A SRR TEAE T 2280,

x1 EXREHERKE

Table 1 Factors and levels of orthogonal experiment

A B C D
KE  BEX  CMC-BIERE
Bng/% iR BRI BRI R%
1 30 0.3 4.0 4
40 04 45 5
3 50 05 50 6

EA R TRARAME B A CMC-WIR A2 ;CH K B
IR D A2,
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125 F0rdstn
1.25.1 REVEE

Z BB SR PPN PRI 5 KRR
BATRI R T bR, SR T 206 30 15 R 38Ok
WHE AT ZLIEN GO AR AHZURESE T
AT EVTE o PP REUA 20, B 10 ANl T it
Sl e A 4 0T /N # BEER 2 PP b
WESEAT DT, 45 L 23 B i e 4 R 1K 43, J8 4 43 B0
SERIE DR B —RL/NEL, BIAS 27 S A BRI

®2 BAREEABRNNBEEITERE
Table 2 The sensory evaluation criteria of coix seed

and tremella compound yogurt

£ i B34y
ToFL T H 13~15
ST HILIEITL 10-12
(151) A B FLIE T 5-9
S <5
HABRRILIE KRB EFES 18~20
IS PR L AT AR H AU 15~17
(2043) PRFLRIE RO % 10~14
LK A <10
BEFLRR AN 35— 27~30
HUVRTS LA A 35 24~26
(3047) BEFLRLIE S B U 20~23
AR <20
RS b LR 5 L3 32~35
Bk FREITEGE D LRV 29~31
(3571) R — it BRI e kv 25~28
FREAS BN XU -7 <25
1252 SRR

B &R TEOE T HE L h BT
3 600 r/min F%# R .0 5 min, JIRE ISR A E
D = W (=N N A Y S B R T OF = WA e W g =zt
M/

A:rTxloo% (1)

A NER (%) ;h HE.OE FEREE (cm);
H ARES Y B EE (cm)
A CnT s, A (EBAE , BRI Ay e e P

12,6 #yEsse
R FIEAC B PRI TR AR A B

2 ZER54HH

2.1 BREFRREERSH
211 ERARF AR 6 H T

e
B 1 RARE ) 3 A8 s o R 0 R
Figure 1 Effects of the ratio of coix seed and tremella on the

quality of compound yogurt

H1 T 1 Al R0, B A EOK AN o 5 AR o e
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SRR, SCHAT R SR H A A AR IR
HAHR G | IS P 2Z 18] (0 DI 1 5 3 e
FERAS . B EOK AT & Fe B Ak S o, 2 EK 1)
UK A 55 T AR AN AR W XU DR R 00
{H R, SRR, B BRI M Z R 2 0] 122
SV, D B e S, LRI AR S Pt 2
AR, I, 2887 i R E PR MM E R 0K
SARERLLHILL 9:3 AL,

212 RARBImEWH T

=X AL

)
T

in e
G e
B 2 o AR B B S o
Figure 2 Effects of mixed size addition on the quality of

compound yogurt
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FLIET A B U E %E,Iﬁlﬂﬂﬂ‘ﬂjﬂﬁﬁj\}%%
WK MR E éfZ{RJJ[I 1= T A0%I], RIS 171 Jm:
M RE R ECRIEEF R A TR, Hd2
HIR G KRR 2R R INEAME, BRI, 27677
AR E PR AV 25 IR A KIS BN I Ry 40%,,
213 BAZHH T

i T i

P

2 i 4 3 fr
12 F 0 /5%
B 3 A Af AR e T 4R
Figure 3 Effects of inoculation amount on the quality

of compound yogurt

i1 3 W] LI MY BlE R B 0 AN I, 524
PRSI E VO B W i, Ay 596 BV
SrikE e, HR R ELHE R P i B B AR TEAH
[7] B A L BE R A RN [R) 25, S5 /N T 5%
W, IR AN B P BEHLVIRESATEE | BB B AL
TEAT I B ; AP 5% | BRI H S SR I
PR RN G PRI D A LR B K
ARGEFIIE AT 78 IR, R HE K R, X
REHA A7 il HBE RS A S | R 1 BRI f
HE AR e Fpdd | oh TR 2 S BT RS
Z HH B, L A P e B Y ) i L, 2
SR BRHYEESR, IR UL AT R, R, £
B R E PR IR RS R A e i e
5% H.

2.14 CMC-#Alishn 2 o # 52

L0 p BEEIES oo
o0 mi
20 o4 40
T} =

BIIN

3 g

|} o3 4 [} L) 7 {1
MG = BH e 35 i

B 4 CMC-PAS i Ae & 5 5 A8 5a JL 09 % vh
Figure 4 Effects of CMC-gelatin addition on the
quality of compound yogurt
ARUERR S R ASE TR Lﬁ%ﬁfﬁniﬁﬁ*%
IndE AR E R, RS R B HA R EEAS T BE
1o it AR K P RS Eﬁi%””‘i,ﬁﬁfiﬁﬁﬁiﬁﬁ
IReAEFHMLERAR BLHERE A ™ i 1) it BT, AR S 6 B
CMC 55 W20 S BCAsE 77 , 2 RIS XIS A
IR, HEH CMC-IHE = [ o B LB 3:1,
H1 T 4 R, SHASE RIS G D sl 2 ) EOKAR
HAZ SRS 1R HPUIR SR B E 13 0 5L
%, AN S 0.4%I0 | 2877 it 1 3 | 111 gty sk
B RS A TR R AR TS I, AR R
IR R AR TR AR Ok 2 T IR WA B A 3
R I 2867 S R E VRO R 2 38 R
CMC-I S A4S I 210 1 B 0.4% 1 'HL,
215 BEFERIME T

L] ) L] Ld

BB
B 5 G A HERImE 5T LA BRI R
Figure 5 Effects of white sugar addition on the quality of

compound yogurt
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i &5 R R RS I ny 3, 2 AR
WAk A, BE P RIS E R, YA
BEES NG A 8%, BOKALH- A AR WY F gkt il
P& TREE P BEARXUR R Ad ARS8 hn e iE ey
i BTRY TR TR, HAZURESATE , X2
H TR A o S S I X R W A U T 7 A4 1) LI IR AN
FOKRHBA MR WREAT 1455, AT e 1k
BT, RIS WA Gk i B2 X A R ——R i
EFLAT TR NIRRT A9 A ™ AR A R, O
R, FEER PR HSUIREAR TN 8%
R, HOAR R KU AR 25 B PP A PRI, 257
BB P AT RS DS I 4 8% HL,
2.1.6 K EEAT a0 T

] I -1
TLAEgL R
&l e 2
Tl 40
15
n il sl
B 5=
- EE
& s B
L] il
g 0 4
= 5 b
®
1] i
(L1} 5
{ u

5.0 5.5

4 B 1 il b

35 4.0

B 6 JBE BT R 4t 5 G- B & S 0 # v
Figure 6 Effects of fermentation time on the

quality of compound yogurt

H T AU B B B0 R IR ) AN TR] , O 1 J i
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U AR AR A RN ] — 2, s Rk B, 7
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K BRUIITREE e HBEHA A s, 18l 6 ml i, 2
BRRYIH R E VT B IR s S Y R I ]
45 hIRF RS TR B K R R Rl L, R A KUK B
HES R B e IR AS RS A IS 8] RO AR ST T, R
LA B ™, HAH USRI R = il g
AR, IF BRI , A, Bt 256 7 5 i
SE IO R R PR R I R 18 4.5 h NHL,

2.2 EXKBERSH

* 2 EXRESSRNVNERIRIGERRERSH
Table 2 Orthogonal experiment results and analysis of coix

seed and tremella compound yogurt

EES

BE
sy A B c D B
1 1 1 1 1 74.3
2 1 2 2 2 776
3 1 3 3 3 76.2
4 2 1 2 3 835
5 2 2 3 1 91.0
6 2 3 1 2 81.2
7 3 1 3 2 78.8
8 3 2 1 3 86.4
9 3 3 2 1 83.7
ke 76 789 806 847 —
k, 82 8 833 792 —
ks 846 82 82 82 —
R 92 6.1 14 55 —
BAUKE A, B, C, D, —
R Kk, ks 3
120
1004
EEI .’-__.—"_ -_f_.-"‘—\—\_ — "'\x_\_\_
&0
EEE R R B
D D T
& 5 Ei
= i
i =
HE

B 7 ESKIE RO M £
Figure 7 The orthogonal experiment effect curve
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Figure 8 Flavor profile analysis diagram of coix seed

and tremella compound yogurt
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A Study on the Technology of Compound Yogurt of
Coix Seed and Tremella

HUANG Yan', YOU Yanru!, ZHANG Jianming? YANG Yuhua!
(1.School of Tea and Food Science, Wuyi University, Wuyishan, Fujian 354300;

2. College of Ecology and Resource Engineering, Wuyi University, Wuyishan, Fujian 354300)

AbStraCt:Using coix seed, tremella and skim milk powder as the main raw material, the best technology of compound Yoghurt of Coix
seed and Tremella was determined by single factor and orthogonal tests optimization. The results indicated that the optimum formulas were
determined as follows: skim milk powder 10%, the ratio of coix seed and tremella 9:3, mixed addition of coix seed and tremella 40%,
CMC-gelatin 0.4%, sugar 8%, inoculum 4%, fermentation temperature 43°C and fermentation time 4.5h. Under these conditions, the yo-
ghurt had good texture and aroma coordination.

Key WOrds: coix seed; tremella; compound yoghurt
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min; BRI R EAR A 03k 19 pH (B8 2, Bty 1:10, Y83 9 50 °C, B EISA 100 min; 875209 pH {E28 2, BH tE o 1:10,

TR R 50 °C, iHE]2h 120 min,
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20 20 min, A B 3R, B4 Bakkb BT pg sk
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JESATRE A4,
132 MR PRI ETH

i B T 2 H U (Y0) =T 1515 1 2T 4 o /R i I
1#)x100% (1)
1.33 RRI LA

TEHUER pH {H &I E] RLR L 4R EURLEE A
TIPSR 4E L BUR S48 b ili AT
PR IR b e Lo(3)IEA R, LI
TENTRIE FTYIRIE A A RIURAE T 2280, 7k
WP T 2 S SO ML i) — 2L

2 GR545H

21 WRERNEEREWNMTHFEFIERFLHERINE
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2.1.1 Ak pH 1A

TEAN A BB pH(9.,10,11,12 13) T, [ 2 4
A1) A 100 min BHE HE A 1:15, 35 60 °C, FRIGIE
ARy . pH (R 2, BsF1E] 4 100 min BH& H oy 1:15,
TE R 60 °C, LAE B LT Y- FE IR N i bR 51 T 52
5 AR LA 1,

m#FL
OF®

BEFE
&=

B 1 kI pH LIS R 4F 4R A w9 B vl
Figure 1 Effect of alkaline solution pH on the yield
of dietary fiber
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min), [ Bk pH fE 0 12, iR 8 60 °C, BHE LN
1:15, FRIALICRA A - pH (E 2, I TE] 2 100 min &}
WK 1:15, IR EE N 60 °C, LAMRE 27 4k BEIUCR N i B
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Figure 2 Effect of alkaline extracting time

on the yield of dietary fiber
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2.1.3 BRI

TEAF RBRCRNR HE (1:5,1:10,1:15 . 1:20,1:25)
FAFT  BE T pH Ay 12, 1] [E] 2y 100 min, i B2
60 C. MRMFEIARAT R . pH (E N 2, If[E] 2 100 min,
BN 1:15, 15 K 60 °C, UG£ 4E B BCR My i
AT TS, G R AN 3,
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Figure 3 Effect of material-liquid ratio on the yield of dietary fiber
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Figure 4 Effect of alkaline extracting temperature on

the yield of dietary fiber
P4 R, 3k eI TE 40~60 CH R BUCR BE

T S I K, R 60 CHREBURE FREEas, R
JERARRS, IREET At T 4R 5k A Ak SO
T Pk Bk v W P RE S i G B 21 R4 A0 TRt A
BRI A BRI R 60 °C.,
2.15 BRI SR I 25 R 5T

TR ARG ALl -, PEREORRE X pH {E(A) .
BRCRHR IR 18] (B) JBHA L (C)RIIELE (D)ixX 4 MR & ik
FH Lo(3)IEAZ 3R, AR E 55k | S 7ok $ M) e A 1
2SR IEASRER R BT R 1, Sk e
IEASRI AR 2,

R 1 WRREUERZIRE L(3)ERKTER
Table 1 Factors and levels of orthogonal experiment

by alkaline extraction

- A B C D
WEAY — g tUmin _ PREEL/(g/mL) /C
1 11 80 1:10 50
2 12 100 1:15 60
3 13 120 1:20 70
2 FLWBIREZREENTTE
Table 2 Results of orthogonal test for bamboo shoots
head by alkaline extraction
A B C D Bags

E pH tUmin BHRH/(gmD) /C FRIE%

1 1(11)  1(80)  1(1:10)  1(50) 4357
R 2 1 2(100)  2(1:15)  2(60)  43.62
R 3 1 3(120) 3(1:20)  3(70)  44.05
4 2(12) 1 2 3 45.26
R 5 2 2 3 1 44.95
R 6 2 3 1 2 44.83
7 3(13) 1 3 2 40.57
R 8 3 2 1 3 40.52
R 9 3 3 2 1 38.87
Wi k, 43747 43133 42973 42.463 —
¥k, 45.013 43.030 42583  43.007 —
¥k, 39.987 42583 43190 43.277 —
R 5026 0550 0.607  0.814 —
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MK 2T LLEH, X TALE HREXEEL 4R
BRI R/ Nl A>D>C>B, Bl pH {E > >k
VL >R Sk e IR PR AR R ABLCiDs, R pH
B4 12, B8] 80 min, BHA LA 1:20, HRE R 70 <C,

* 3 FEEBRNEZREENSTTE
Table 3 Results of orthogonal test for bamboo shoots

shell by alkaline extraction

o ¢ D s
pH Umin EWH/(mD) /C RRFED

W1 1(11)  1(80) 1(1:10) 1(50)  53.89

R 2 1 2(100)  2(1:15)  2(60)  54.23
R 3 1 3(120)  3(1:20)  3(70) 5455
K4 2(12) 1 2 3 55.38
R 5 2 2 3 1 55.18
R 6 2 3 1 2 55.05
7 3(13) 1 3 2 51.54
R 8 3 2 1 3 51.15
I 9 3 3 2 1 50.39
¥k, 54.223 53.603 53.363 53.153 —
¥k, 55.203 53.520 53.333  53.607 —
¥l ks 51.027 53.330 53757 53.693 —
W#ZER 4176 0273 0.424  0.540 —

e 22 B R/ INR W T 45 P2 FR AR M AR EE L A
3T LIE 6 T4 R I 4T 4R ek 52
e (19 K/ 4y ASD>C>B, BIF pH (B> B> FHE 11>
B[] , 5 5C HE 3R S AR B2 BSR4  A;B,C,Dy, BV pH
{E R 12, B [E] % 80 min, BRE LA 1:20, i 70 C,
22 BARRNBARENITEEFVESFERK
Btz g PA |
221 BREE pH A

TEA R PRI pH(1.2.3,4.5) T, [A]5E S Iy
)% 100 min BH& HEhy 1:15, 18 EE K 60 °C, Bl L
ZME 0 pH R 12, A 1E]) 24 80 min, B LR 1:20, iR
JER 70 °C, LUK & 2F AU Ry Ml s AR A T 52 5,

PRI 5,

60—
58 -
56 4 : I -2e
54 i
52 4
50

ML nLallal

42
¥ 3 4 5

m#F*
OFx

R v

[y

B 5 BRRIEI pH (A IER A IR IR E 4 Fvm
Figure 5 Effect of acid solution pH on the yield of dietary fiber

K5 RN, Fk AR L 4R SRR BEE
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AP B B TR RIS T2 A LR KR AR T
JEET LT AER BRI AR UK pH (EH R, BRIARR JEE 1%
i, FEUE TR FLIBCR TR, L, BRI IR
HCpHAE N 2,
222 BRIERITILETIE

e BROA [+ 1 12 75 W 412 RS 7] (60,80,100,120
140 min), [51 € BRI H pH N 2, 1RE 9 60 C, BHR
R 115, BRI - pH {ECR 12, FrTE] Y 80 min,
BHE LA 1:20 36 R 70 °C, DARE S 21 45t HUR i
PRI TELER, 4R UK 6,

- s

m <k
OE®

vl LML ] il

&0 80 100 120 140
B i/ min

B 6 BRURIICRT ) AR A S AR R 0 e
Figure 6 Effect of acid extracting time on the yield of dietary fiber
K6 &M, 54k S P IE E AT dE R SR IBCR B R
SBURFTR] A 14 i £ BSERE N5 R A0, 7E 100 min
I LT A A S B e iy I B TSF ] A i
ELF YRR PR ICR T B S, B i TR Ut ] i
K AR I LF 4 K , S B R A RRAR,
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FET B E BRI pH (N 2, IFTE] 24 100 min, i
60 C, BBARIRAEH pH )y 12, BF[E] 2 80
min, BHE LA 1:20, 1R 70 C, LIRS £F 4E 4 R
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Figure 7 Effect of material-liquid ratio

BE¥E

on the yield of dietary fiber

B 7 R, FRIEHRIBCRHA LA 1:5 38 % 1:15 B,
Fe SRR Z A, T RKT 1:15 B, R ECR
T2, TR SRR ik 2 1:15 B, o il
L BRI 40 30 4342 i, DT P88 DR HAR L, 1 27 4
PRI IR AL, BRIt B0 R T R ORI
ok 1:15,
224 BRIZERAERIRE

BECAN[R] ) R WV IR (40,50,60,70,80 <C),
[¢] 7 RV WR pH (EA 2, IFTR] A 100 min, BHE A 1:
15, BRI ICRAE A - pH (R 12, I [R] S, 80 min  BHE
Fe R 1:20, MR EEH 70 C, DARE S 27 AR ICR M fh
WEVEA TS0, 25 S LR 8,

58 . £ rEq —s -
g : i i
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, 52 i i : :
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Figure 8 Effect of acid extracting temperature

on the yield of dietary fiber

P 8 2], 4k M 7E7E 40~60 CHHZHCREEE

B R PR BT Y 8 I i 34 K, AT 60 CHY R B &7 4k
MIFEBCR S TR rTRe 2 il TRETH & BE B ar
HER) ZER IR T30 T $RICR A TR, I, 5
TR R IGE R 60 °C.
225 BRIRPFRICE SR IEZE R 5T
FERAR AR LA T, SRR LI pH (H(A).
PRI IR 8] (B) KRR L (C) R (D)ix 4 MR, ik
FH Lo(3)IEAZER, LU & BB U e 22280, 1E
SR R R A B WL 4, RIRIE S8 %
1Y 25 SR AT SR U, 23k B R R S U 45 2R
SHT RS,

R4 BERIEZIRE L(3)ERKER
Table 4 Factors and levels of orthogonal experiment

by acid extraction

HEAT — i e FREGeD

1 1 80 1:10 50

2 2 100 1:15 60

3 3 120 1:20 70

% 5 HABBRNETRBERHF
Table 5 Results of orthogonal test for bamboo shoots
head by acid extraction
- A B C D %ﬁéﬁ;&
pH Vmin  BHEH/(gmL) /C 1%

1 1(1) 1(80) 1(1:10) 1(50) 45.72
5 2 1 2(100) 2(1:15) 2(60)  45.33
R 3 1 3(120)  3(1:20) 3(70)  45.09
R4 2(2) 1 2 3 46.85
I 5 2 2 3 1 47.84
R 6 2 3 1 2 47.99
R 7 3(3) 1 3 2 45,91
R 8 3 2 1 3 4652
= 9 3 3 2 1 46.29
¥k, 45.380 46.160 46.743 46617  —
¥ifiik, 47560 46-563 46.157 46410  —
¥k, 46.240 46.457 46.280 46.153  —
|%ZR 2180 0.403 0.586  0.464  —
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MK S FATLLEH, X THLE HEXEELT 4R
HUSEIA I KNI Sy ASC>D>B, B pH (B >#Hi >
T >R Sk e HERR I HE AR R AB,CiDy, R pH
H> 2, B E] 24 100 min, BHE Hk 1:10, IR A 50 C,,
AR IUE 28 B0 45 1 W35 6.,

* 6 FEBRBRNEZRKEENSTE
Table 6 Results of orthogonal test for bamboo shoots

shell by acid extraction

me A B c D masdg
pH  tmin BKH/gmD) rC RRED

W1 1(1) 1(80) 1(1:10) 1(50) 57.29

R 2 1 2(100)  2(1:15)  2(60)  56.59
R 3 1 3(120)  3(1:20)  3(70)  56.17
4 2(2) 1 2 3 57.34
R 5 2 2 3 1 58.14
R 6 2 3 1 2 59.45
KK 7 3(3) 1 3 2 56.81
R 8 3 2 1 3 57.24
R 9 3 3 2 1 57.48
¥t k, 56.683 57.147 57.993 57.637 —
¥t k, 58.310 57.323 57.137 57.617 —
Yk, 57.177 57.700 57.040 56.917 —
W#ZER 1627 0553 0.953  0.720 —

M 6 FTLAE i, W T A5 & R X ER £F 4k 42
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oA 1:20, IR EEH 70 °C; R P i 45 54k | 5ot 1
Hk . pH B 2, 18]l 100 min, RBH& R 1:10, 36
JE K 50 °C; 455 . pH (B0 2, BsF1E] S 120 min, BHE L
7 1:10, JREER 50 C, FFkHEEA4ENTRIUE N
47.98% , e h G A 4R A4 LR 59.49%,

3 #Hig

DL TR 0 5k 55 R JEORE SR T AL 27 s aE
TR B et 4, SHE T B R FE M R A BA
—E B IRSE R X, T iz FH AR 2R A eSS g Y
T EARA, BTR R HROT I £ 2T 2 4 R ) A A /NIt
P RS I pH A > B> BRI FE > a] ;BRI
ST I B A B IR 532 10 (14 SRS /NI A T Y 2
pH (E KR LE>TRBE> I A, 8 1 ik e iepr o5
INCEFYH R A4 R T 228G Ak
R TR R R . pH BN 12, BHREE A 1:20,
TR K 70 °C, W] 80 min; R IR UL 3% 543 A
5C, Hh 3k . pH (N 2, BH& ok 1:10, 2R 50 C,
FSE] A 100 min; 555 pH B8 2, BB He ok 1010, 1RLE
A 50 °C, IHa] A 120 min, ASHFSE AT SRR S50 Pk
YRS IE 727 AR TR 58 S ik
— BT EFIH
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WAE SR AR )

Extraction of Dietary Fiber from Bamboo Shoots Process
Waste by Chemical Method

WANG Xincen*?, ZHANG Jing*?, WANG Shupei*? LIN Zhenzhen?, LI Xiangan?
(1.School of Tea and Food, Wuyi University, Wuyishan, Fujian 354300;
2.Collaborative Innovation Center for Chinese Oolong Tea Industry, Wuyishan, Fujian, 354300;

3.Wuyishan Office of Fujian Entry-Exit Inspection & Quarantine Bureau of P.R.C,Wuyishan, Fujian 354300)

Abstract: Bamboo shoots head and bamboo shoots shell are used as raw material to extract dietary fiber by chemical method using al-

kaline and acid solution. Based on single factor experiment and orthogonal test to optimize the extraction process. The optimal process pa-

rameters were as follows: bamboo shoots head and bamboo shoots shell of alkaline extraction is 80 min extracting with pH 12, ratio of ma-

terial to liquid is 1:20 at 70 °C, reaction time is 80 minutes. The function of acid: bamboo shoots head: 100 min extracting with pH 2, ratio

of material to liquid is 1:10 at 50 °C. Bamboo shoots shell: 120 min extracting with pH 2, ratio of material to liquid is 1:10 at 50 °C.

Key words: bamboo shoots; dietary fiber; byproduct; chemical method
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EERERE TR RS RS R

B

(T RMERR, fma —H# 365000)

o E R AR AE 3 AR B R R MRS K AR TR S K AR AR, pH (LA 1 5 T
R, AT AR A L A AR 5 o S AL ) ) B2 P e 50 , 3 b T ) ) L A PR B 25 R LA i
S, A5 b (53 ) ELATAOR 2 R GRE SL, A DL 9 H LB A AR £, LT R B A 1) 1 A )
A Ak, o DL 3 H BRI IR 2, LR R A TR BRI B M e 2, LR e ke 1 3 A Ar b
PRAP RN BT Y 18 AN ELRERE , o/ SR TR & (Cunninghame lla) | i )36 25 (V olutella) | 5% 7 (A rticulospora) Fldk Sk 25
J&% (Syncephalastrum) g P S B AME . LA iRk U0 SR A2 T, 7 PR A2 i S b B e BB S B PR 28, X4 6
S I VA R S, XI5 AT R M AT — R A A

SRR - v AR 0 et M B 5 K Bt pH fE

RESES. X705  XHEIFRIREE:A X EHS:1674-2109(2017)06-0030-05

TERIMREGRAL TR i B rh 2377 A K B 57, 1
WA 7Y ARG SR FPPE 8T A4 n |
TG RHEATIERAE BT 2 /07 A 1.0x10° t 1K 38k, b
ST PR ARERAL IR F A = ik 2.36x10° t £ 12 [k
JEFYIR BBTRRRL 5T 70% , B 25% , 5 5969 i
AAEBT T AR 5 9525 8] K, 45 B A Sk B R
J1. EME F-9 0 T E AL A EAN G RAL R HEAE Ak
AEHE—ARIATRERARN A MU HEAC AL = AE
A=W VR R T B RLR 58 5 (94 o, W] A
e R A TS, g S A PR A T ) e,
W B3 5, T FE AL )z S, AP
SR SEAE Z A WAL RIVE R SR T A0, i e
P B ol SRR S XTI A S5 ATLJEC ) ) e 5 Tl
AR, HERE AT AR BE (AR Ak, B RIS R
SR AR, NFERD ST DA ML) 53 g

Wr#s B H#A: 2017-03-05

E& TR w0 AR A YT B H (2014J01076) .

VEZ A BN (1965-), T, DU, R g T AR I, 2
F T PRSI SE

TR AN, S T 3 R HE AR A R A 1]
ARSI E B RGR T7 ERIR B — H Y BT
6 e FH I DAY 3 R0 LR A 168 B A A D M
HRTEL, SR 3 Fif o) A A AL Ak 27 =X 3R T
25 RS 0 A B W DS AR B FE Ak B ) B A
SR, NEMIE FE R o A SRS AR

1 HRSHE

1.1 HEBRHMESEUE

TR b T AR A = P T el AR Py i [ 1
oA Ak FH 3nk B EL AT AR A TRE A 3k EAB A B B85 R
KBS A ] Vermeer BC600XI 3 HEH LI %
SR/ 0.5~7 em £, SR 3 FHEAL b 27 =0
PR 253 55 0.19%0kIR = 8% 0.1%JK & /K (CK)],
VIR & K S HITE 60% 2547, HEVR A2 HE kR
20~30 cm, FE EZRHER, L2 1.5 m, IR EAR L
2 mi I HEAR , FHEBRHG A SRR, B0% 30 d Bk 1
W B BIHERT AHER B b R ER S 22 U
MFEAZY 1 kg, TR 5 S BV A TCTR Y F B4 s (]
SRR EDE
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12 HEMSBMEE

FLA A B R S A I £ 55 5 T HECR A
FEFHGAY, FREGEEAL 10 g(&F rie ) THE I, i
TR 7&K 200 mL,150 r - min™ %% 30 min, AR5
ARSI 1 mL B ASEFR ML $ 841 % 45~50 °C
) I LT RG SR S B ARG SR ML 5 220850 R A1k
38 T (28+1) CIEIRIE A h 3% . 4 d R4t
TR R VR 85, 40053 i A v T EC PN, B S AT
A RIS ER A e 3 N EA
1.3 AKENE

HENLAS B BHEREK 43 B R LT E AT

WK 3NEE,
1.4 pH{ENZE

FREUEE i 10 g (55 ) in 100 mL Z&08K , & F
MR P 2 22 %% 30 min, 5% pH & pH
i, &3 NEE,

2 ZR545H
2.1 HEAEAFXNEEMHENEETHNEMm

M 1 & L R 2 AT vk AR AR R SR 3 R
A 4y T A A 5 ot A TS B 0 A ) B0 2 P

1 HIEAEFTXMEEMHEMYET LN

AR R B R B R g Hi

st HESH 11H 128 2H 3H 4H 5H 6H 7H 8H 9H 10H B ! %
HIEEEE Volutella 0 99 0 0 0 0 0 0 418 33 18 569 7.66
/NFEARILEEJE Cunninghamella 36 0 0 0 0 0 262 976 01537 1624 4435 5977
3L )8 Syncephalastrum 1089 99 0 0 0 0 0 0 48 24 0 1260 16.99
1% E Itersonilia 0 0 0 0o 77 0 0 0 0 0 0 77 1.04
£FJ® Mucor 0 21 0 27 0 0 0 0 0 0 14 62 0.83
BRTR %2R Rhizopus 23 87 8 271 22 0 0 17 12 18 0 213 2.87
A ki ffl)E Articulospora 0 0 25 0 0 0 0 0 0 0 0 25 0.34
=& Tricladium 0 0 0 0o 77 0 0 0 0 0 0 77 1.04
k3 #f1JE Oidiodendron 0 0 0 0 0 0 0 23 0 0 0 23 0.30
58 Penicillium 31 0 148 114 29 50 0 59 22 0 0 452 6.09
th 2@ Aspergillus 0 0 54 33 0 0 126 0 0 0 0 213 2.87
%5 & Geotrichum 0 0 0 0 0 0 0 0 15 0 0 15 0.20
HIEEEE Volutella 1118 164 0 0 0 0 0 0 316 33 0 1631 2481
/NFEARILEEJE Cunninghamella 0 80 0 0 21 140 0 332 01048 133 1755  26.69
3558 Syncephalastrum 18 70 0 0 0 0 0 0 47 0 0 135 2.05
1% E Itersonilia 0 0 0 54 0 0 0 0 0 0 0 54 0.83
£FJ® Mucor 33 13 0 45 0 0 0 0 0 0 0 91 1.39
HEJE Rhizopus 20 0 36 0 12 33 3 11 13 22 0 184 2.80
TR JE Articulospora 0 01338 205 0 0 0 0 0 0 0 1544 2348
Rz =& Tricladium 0 0 0 96 209 72 0 0 0 0 0 377 5.73
- k3 #f1JE Oidiodendron 0 0 0 0 0 0 0 14 0 0 0 14 0.21
%8 Penicillium 0 40 0 9 0 18 0 127 47 0 0 328 4.98
th# )% Aspergillus 0 0 0 0 45 0 52 0 0 19 0 117 1.78
P )E Haplosporangium 0 0 57 3 15 0 0 0 0 0 0 107 1.63
LBk @ Oedocephalum 0 0 0 0 0 0 123 0 0 0 0 123 1.86
R4 E % )E Candida 0 0 0 0 0 0 57 0 0 0 0 57 0.87
%5 & Geotrichum 0 0 0 0 0 0 0 0 13 0 0 13 0.19
A% )& Trichoderma 0 0 44 0 0 0 0 0 0 0 0 44 0.67
HIEEEE Volutella 16 220 0 0 0 0 0 01373 61 0 1670 2007
/NFEARILEEJE Cunninghamella 0 0 0 0 175 152 189 399 013131634 3863 4642
3558 Syncephalastrum 362 274 218 0 0 0 0 7 16 57 0 1001 12.03
175 )% ltersonilia 0 0 0 0 81 0 0 0 0 0 0 81 0.98
A& Rhizopus 34 14 24 20 10 12 34 83 14 9 9 262 3.15
TR JE Articulospora 0 0 0 193 0 0 0 0 0 0 0 193 2.32
=& Tricladium 0 0 0 133 67 0 0 0 0 0 0 200 2.40
7K(CK) HE5 & Penicillium 11 0 0 0 0 0 0 39 52 0 46 148 1.78
th 2@ Aspergillus 0 0 0 87 3 99 73 0 0 20 0 313 3.76
£FJ® Mucor 0 20 0 20 15 18 0 10 0 0 0 82 0.99
WA E )R Mortierella 0 0 177 0 0 0 0 0 0 0 0 177 2.13
#iZff0)& Botrytis 0 0 180 0 0 0 0 0 0 0 0 180 2.16
LBk @ Oedocephalum 0 0 0 0 0 0 28 0 0 0 0 28 0.34
%5 & Geotrichum 0 0 0 0 0 0 0 0 23 0 0 23 0.27
AKFEJE Trichoderma 0 0 101 0 0 0 0 0 0 0 0 101 1.21
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800 | 9 A £ L 3 K (CKO) _ 6-10 3z 7Y, 8-10 HAMEuA S mide, A3k 2 1]
T el No N0 3 0 SR 2 R A e
ﬁ 1200 1 Y (F;5=0.37,P>0.05), 3 FPAbBEA[R] H £73 (8] 22 55 A 42
s i T Y (Fs=2.41,P<0.05), WA 1A R L9 F 203
X (RS . OSBRI UL T
200 [ _ U s, 12 A S0 4 1 UK 7-8 1 SR
b s s s e ow e g REECEEZ HPLL3 A EEMBHULRZ, R
’ Uﬁﬂﬁﬁﬁﬁﬁi‘;g j% s EYUSUNEREY U3 SR AR 1E 6 e e N g mwr eS|
B FE AR A A 3 o A Ah B 3 85 1 18 S ECR
2 SRR KT, FU BRI S AL TR (SRR S LA
6 £ (Cunninghamella)F13L 3k 75 J& (Syncephalastrum) ; JR & Ab
i_{ 3 B PLRFIEE R/ 7 4RI E J& (Cunninghame la) | 3] )42
% j 75 )% (Volute lla) F1 79 4 761 J& (Articulospora) ; 7K (CK) 4b
= Fe : PSR EE A /N T AR B IR (Cunninghamella) | 3 )48 25
| E E J&(V olutella) F13t 3L 25 J& (Syncephalastrum) .

0 L NE R 22 HEABAMEEFRRIE KRR pH ET M
i Puul b s BRI R (46 3) , W [T D SRS
B2 Sl B Rt KRR A I 4B ROUE3) 11 540

3y FEHERL A eI (11 H ), B PR =0 B AR R AL B4 R KR 22 AN, Al 2 A DX K 2 i R
HRBOE B LI IR R S AR R b xR IR IRE A IR LA P A B ECR T 3 Rk
(R AU , NI R T R BV BT IO B, Bikme BEMIHERE SR 22 57 BT W 2 07 1 L (F=9.002,
SHACER AR 12 A BIRAE 5 AR PR, P<0.0L), {HERMR SRR AL BIHER ) SR B2 5
) 5 HikIAK, 6 H LGSR in, 7-9 A 7t ARAGT RS X b LS K (CK) b 2 A 2% 5
s, 9-10 F kB  JREACFU HTACRAE 10 BARESITE L

MK R, 12 AR TR, AR 2 Hik%E 5 ,3-6 TEHEAE T R 3 A b B} pH i bifi S AL ] 1
AW 7-9 R FFE 9 AisRgig, BREA DRI (10-12 ) &S pH {H , B
10 H FERIRAR S, /KCKMHI B R N 11 A5 S5 pHEA BT MR, R GE#TTH & . (E/K (CK)EHER)

WAE 2 AR T 3-5 A8zl M,  pH EMERCHIIIRUS AR AR, B U R

*®2 EEMEHHERERRE

HEAE A AT B S LB - g
113 12H 2 A 38 4 A 5H 6 A 7H 8 A 94 108 FHE
IR 1179 306 235 200 204 50 388 1075 515 1612 1656  674.55aA
JRZE 1190 368 1476 532 303 263 269 484 435 1122 133 597.73aA
JK(CK) 422 527 699 453 382 281 324 606 1477 1460 1690  756.45aA
SEHE 93055  400.32  803.17 39512 29651 197.83 326.92 721.67 809.08 1397.94 1159.64  —
5% abc bc abc bc c c bc abc abc a ab —
1% AB AB AB AB AB B AB AB AB A AB —

Ab3

JE.* 2% Duncan AR E LA AARRA DB FHELFTE 005 K PFLEFAA%TFEL, RRAKE FHE AT/ 001 K
FLEFAALTFEL, TH,
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% 3 HERBALEE AKX RKZEF pH EZH AN

AL/ BKFE % pH 1
BRIREER RE 7K(CK) RIRE RE 7K(CK)

10 73.99 74.37 73.86 8.30 8.30 8.30
11 66.41 67.39 66.89 8.42 7.69 7.78
12 65.31 66.93 66.52 7.25 8.62 8.31
2 62.29 63.77 63.73 6.09 5.52 8.02
3 60.27 62.58 62.69 5.42 413 7.97
4 74.43 74.90 67.90 4.78 3.96 6.44
5 73.37 75.77 66.36 6.17 4.72 7.95
6 74.10 66.01 60.57 5.14 4.32 7.68
7 72.30 74.97 66.83 6.19 5.29 7.29
8 70.05 73.36 57.76 5.94 5.16 5.24
9 68.75 71.89 54.70 6.06 4.27 7.03
10 64.96 73.58 57.84 6.05 5.86 7.28

EHIME 68.85aA 70.46aA 63.80bB 6.32bB 5.65bB 7.44aA

FALFRAY pH E TR B, X BB S BMIKIR R
BN PR R AL B 5 n HERH A R A G, 7K (CK) Ak
B pH {Efesr, JRZACHERAY pH (EfK, 3 FhabrE
pH {2 5 HA m 4245 L (F=14.487 0,P<0.01),
ERR IR S e R R FR AL B ) 22 S N A G2 3, X
PRSI RS 7K (CR) b B IH] 22 S A = FE A 22 2

3 gipSitie

ALY o3 fid S AE A W S R E TR #6174
Yz O A A5 R0 O RIS A YA AL B Y
G RE NG RN R] S5 AR ) B A A R
XA ML R A G R 2R, 7EE a2
o, B A LA A VUSRI B2 4E R A
I it EL TR I AE TR T HERL Y JE AR B F
Y 0 IS R s B A BEHE AT I 7] 3
B A T P B, AN TR T A A e 25 5
BAGEIE R  FLR A At Fif o B [
Mgk, /NFEsRIEEJE (Cunninghamella), 3£k
(Syncephalastrum), I %EfE (Volutella) 1715 kL )&
(Articulospora) iy fft # Fl B o H p 3L Sk B
(Syncephalastrum) F173 4% 74 J& (A rticulospora) 3= E 7 3k
AR B0 R 5 e 22 | i JAE 5 e (V olute Ha) 76 HE AE RiT
FE IR B K8 i, /N s AR U %5 & (Cunninghamella)

PEMENL 5 W LA AR e . U R R B ELTE | 7

JB FERL R AN R B B TR I VE AL AR

AR A3 o Rk, B KNS B e E
WA e s 28 R I, HERHROK K AL Tk
O3 SRR T AT T i E PR R
A PIESE R K RS SR 8, (R ) 53
FUEEISE] . — B R HEAE AR N 50%~60% 0,
AR 0 7 AT o AR e vk A A B 7 MR 5K
SR REMEAC T ] A A R B B (0 S5 0006 K i 22
KK, AT S SE R AR o B E R TR Ko R 3
b IR 4% F7K (CK) AbBR A& 7K 5, 3 Fhib
[R5 K i 22 S B S R TH E

pH E MY AR EBMEZERNE, HLL
WS A AL, i pH (A RS, (E RN A (R34
HHLBRE W M# A CO, Fl H,0, pH {EEHr T, 7eHE
RE R, 3 Ak 3E] pH (EH 25 5 HoA @ S22 R
o 3 FPAbHEHER pH (A BEHEAL B RLSERR SR |5
PUHERE AT EL A = 1% pH i, B S pH (EA T R BE, J5
WG TR, K (CK)AEEE Y pH {EHE AP A
WA, TRRIR S B AR Z AL PRI pH 1B T R
P A 2 | 3K T BB S IR S IR 25 i A B 55
MR PRI A G . UNINBRIR S e FFR 2R b 3 2%
S M R 00 TR B 32 NG (IR HE i R L, A R T 0 i L
TR BEATT RIS A BT AE Y 53 i . REARAHE oA i,
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Preliminary Experiments on Composting of Waste
Branch Leaves of Platanus orientalis

WEI Maosheng
(Garden Administration Bureau of Sanming City, Sanming, Fujian, 365000)

AbStraCt:Composting on waste branch leaves of Platanus orientalis dealing with three composting treatment method are investigated.
The results indicats that the moisture changed little compared with initial moisture contents. The pH value of experimental groups, in

general, tended to decrease. The number of fungi isolated from samples changes obviously with the season. There is no significant

difference in the fungal quantity between different treatment group, and existes significant difference in different months, while in general,

the individual number of fungi is the highest in September. The quantity of fungal genera varied with time, and the number is maximum in
March. The fungal genera was the richest and the most in number treated by Urea. 18 fungal genera are isolated and identified from
samples of waste branch leaves, among them, Cunninghamella, Volutella, Articulospora and Syncephalastrum were the predominant fungal

genera. In conclusion, the decomposing microbial activity of groups treated by ammonium bicarbonate and urea showes a stronger

tendency, which has promoting effect on waste branch leaves decomposition of Platanus orientalis.

Key Words: Platanus orientalis; waste branch leaves; compost; fungus; moisture content; pH
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B3R R A KB ST S IEH

BSEZE
(EARA BRI R e, fmE BB 354000)

~I

ARSI T B 70 NUUREE R TSR A LR, X 4 45 A 5 R ] KPR 25 R HEA T
FLEEOMHT . 25 RM . B R R IR AR SRR B 22 5 B 8 BEGE 2 R S RIS AN A K LA R M
04NZEFRGHT I VAV ARG H T RWERA 1141 (KFR5H:9.205,44 226,160 34 62,207,209,
223.58) , BRI, MIERFE R, 5SRO R I, H 4 AEA A R B2 R0 bk b RRGEAL 1 25 20 05k 51 1

28.46% . 19.09% /1 56.83%, 347 3% 25 i &
KEER  HHE R B RS0
FEYHKS.S644.4  XEKERIRAD.A

5 (Toona sinensis) , BERL &4k B & I A, H
HA TGS M BTSSR, sz T TR
H 2618 RS TEAR fi SK ; F  11 B  f
X BV ZIRM LR 19, SRR A TR A L
T, R N R EEARIX, N T B JR
MBI FESE 2 FT 2009 4ERYBFSE , ELIEE 70 A4
AT T R R IR, AR SO X S0 AR T R
SR, ST BN F i i E AR A R A R
WRZR, WX 4 A FEARIR R MRS W R
PR FRA: R R S A R s A A8 e o, A e Y
bl AL F AL AT A B A

1 HRSH %

1.1 ek
TR b 7 T A BB T AR E A M T WA

Wr#s B #A :2016-06-12

ESTE A 5 WA R I R SO H “Fr il R
Tk & O H BRI (i AR (2013)1
)5 T g BL B G 9T B 42 T E (RISF6808); 4
AL AT E (R AFRH2009)8 5)

VEZ BV . TKIHE(1965-), L, DUIR, i TR, 22 A
FOMEE T SR T

T EHE 1674-2109(2017)06-0035-04

T.IX,db4h 26°55'~27°57" , A4 117°2'~17°52" | J& T+
TR A, AR 17.7 °C, To/iN
346 d, 4E VIR KN 1796.8 mm, AR 128 k&l
1 347.6 mm,, i A b | K 200~300 m, 1
HEEE e, 122 90~150 cm, +HEFEMR
IR, 8 T 28T i, AR AR DAPS LSRR IS R 32
1.2 ek

SRR I 2010 4F 3 H B H 0 F s 1A
AR B, BIRFE R 70 4N ( 515k A 16 HATH
AORRE L)  TEWLER 1, I MRS R F 58 2 BERLIX
BT, 4 /MK, BRATHE R 2.0 mx25m 8 KEXE,
i R — TR ARNE BRES AT
1.3 HIERESHE

2013 4 11 7 X SRR B AR A, SEIAR = |
Ptz AR FRARHEE |, BRI R (R A el i
B Zoese R#FRRER) A, B v=0.000 052 764
291DeeteLipLom 3o 1A CHrh D AR H AR R B8
TG/ N W e | SR AR AT 5 2248
Bro IS SR R IPEEIE s SRk B
REARE AT, 7 25504 RIS MR A DPS
ERAC TSI TS

REBAIG TR AR AG= WSIX, Horr h? y
REMES (W=1-UF F NEZ T LS FEH),S
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NBEHEZE X O B

®1 SHNBEBRRRER AR

Table 1 Participate in the study of Chinese toon family

and its provenances

2 ZER545H

21 BHARREZMNERKEEEREST
Akl 70 A JAE LB R R

(= N [} 3
RAS M REG MR g0 N 2 sPITAHI, RIS SR H1.30~6.32 m,
3.6.9 R IC || 118,119.,121,123 126 VLI R AL - T 88 45104
. b 25~5. . ~88.
16.19.24 25  HIRHEMN 142 153 ek V) 125-522 om, ERFIBULY 17x10%-88.4x10% m,
32.34.37,40.44 WIRIAUAL | 160,163,164  puiugi  BISTT2ESPHT (WA 3), TR 70 A EREAS AR
47 48 .50 55 WLt || 171.178.179.182  lRgiERH RAMPHRMZ BN E R BARERITEERE XL
58.59.62  WiEEHTT || 194.195.196,197 198 IR HTIL (P<0.01), i it %t 5 & £ RIS ZEGHAT /0T, 7T 0
69.71.72.74. , 203,204 205,206, .y . . " .
7778 ANy REAIN] 207 209 212 213 i8] AL BT L AR RD BRRR A R ) 2R AR S R B O
-2 vebr
103.104 105 L 1Hp 2192\234202\22621252023\ P 33.68%.32.41%F0 86.49%, M3 3 M MHARK RinifE
108.110 111, LT 298 311 315 WL JIAE AR A BRI RS e, i85 0501 7;
e — MR SEBRBBUG R Rt 15 0.384 6,0.383 5,
T2 BEBERZMNEM 70 M HREZMERIKR
Table 2 The growth status in 70 families of Chinese toon
ZES P /m Hgt2/cm HBRA A m? ES i W E5/m Bif/em  FABRAF R
3 2.38 2.46 18.0x10% 123 357 3.43 34.6x10%
5 1.48 1.53 2.5x10% 126 1.93 1.98 9.1x10*
9 3.91 3.57 46.2x10* 142 1.65 1.75 4.0x10*
16 1.83 1.65 3.3x10% 153 2.05 2.01 5.4x10%
19 3.37 3.20 21.5x10* 160 4.62 3.80 41.2x10%
24 3.33 3.11 26.6x10* 163 2.46 2.73 11.8x10*
25 3.41 3.69 31.1x10* 164 3.05 3.53 28.2x10*
32 3.31 3.37 24.3x10* 171 1.57 1.36 1.7x10%
34 3.85 3.97 36.1x10* 178 1.30 1.25 2.0x10%
37 3.03 2.96 22.7x10* 179 2.47 2.38 10.6x10*
40 1.53 1.44 2.4x10* 182 2.86 2.82 30.2x10%
44 413 3.67 34.0 x10* 194 2.70 3.02 16.2x10*
47 2.22 2.09 5.8x10 195 2.44 2.09 10.0x10*
48 2.32 2.23 12.0x10* 196 3.35 2.90 29.1x10*
50 1.76 1.84 7.5x10% 197 3.50 3.62 27.0x10*
55 1.89 1.75 5.1x10* 198 3.50 3.46 28.6x10%
58 6.32 5.22 88.4x10* 203 3.52 3.90 28.5x10%
59 3.21 3.11 24.3x10* 204 2.20 2.33 13.8x10*
62 4.07 4.09 42.7x10* 205 3.77 3.47 27.7x10*
69 1.79 1.82 4.4x10* 206 2.80 2.58 14.2x10*
71 2.83 3.34 19.4x10* 207 4.04 3.98 38.2x10%
72 2.16 1.55 2.9x10% 209 4.04 4.25 60.3x10*
74 2.18 2.14 6.1x10% 212 3.26 3.42 44.5x10*
77 2.75 2.83 2.7x10% 213 3.11 2.90 16.1x10%
78 2.80 2.80 11.3x10* 219 2.60 2.98 15.6x10*
103 1.76 1.73 5.1x10* 220 2.43 2.54 10.2x10*
104 1.45 1.32 2.0x10% 221 2.09 2.08 13.1x10*
105 2.28 2.10 10.9x10* 223 454 4.65 59.4x10*
108 2.40 2.28 11.5x10* 224 2.60 2.55 10.4x10%
110 1.95 1.62 3.9x10* 226 413 3.82 53.0x10*
111 2.52 2.51 14.8x10* 230 2.07 2.03 6.5x10%
112 2.92 2.93 18.9x10* 298 1.99 2.07 6.6x10%
114 1.87 2.06 6.9x10% 311 2.72 2.55 11.7x10%
118 2.48 2.52 12.6x10* 315 1.80 2.08 8.2 x10*
119 2.62 2.58 19.6x10* T
121 179 169 4.1510° AT 2 () 2.75 2.70 19.3 x10*
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* 3 BEBREZMNEK 70 MR EZHEKMER
FESMREETRHE
Table 3 The analysis of variance of growth traits and genetic

variation estimation in Chinese toon’s 70 families

ru e $EE

WEr 69 2.8819 2.007 0" 0.0002 09269 33.68 05017
Jaf% 69 26646 1.6250™ 0.0062 0.8754 3241 0.3846
PFEH A 69 0.0000 1.622 0™ 0.0064 0.0017 8649 0.3835

pepp  HIHI
R e FiE

E o RTEFBEA BERTFEL,
2.2 BEEARRRZBES RGN

WX ERERROME, W, R A 3
AMERMRIEIA TR T (WL 1) 8 70 D5
Z0 T I IV, V&5 ARBI(ILE 4), % 4 %
B .5 KRR 3 ERMIRMHEHTF 0 .
[>0>M>NV>V, K, 7750 T 10 LIV, Ve
REEMRIE B P EARERR, TR0 114K
% (X %5 H.9.205 .44 226 160,34 62,207 .209
223 .58) , HoA i M2 A R A B ) s AL 3 25
HIAF] T 28.46% .19.09% F 56.83% , 4= K 4f , AR
TIF5E PP B0 il B, T R B IR &R

BEEREREE.

H1 PR H

FEERFTE

3o

5Ess

PaghEdEnTeraubarbel JEEE
P o Lﬁ;i] Oy =

EEbRutal

r
Uk

Hl1ABREAMNEARRRAERERGRER
Figure 1 Clustering graphs of growth traits of

different toon forest families
3 Ait5iti
s Bfe AR BB I EE AR, AT

VRIS A R T B AR, BEAS LUy i S MK R X
SEIBIIIENAE ST . AN Z M 1.30~6.32 m, i

x4 ERIRZNVNENRARRFZERERBEITR

Table 4 Cluster analysis of growth traits of different toon forest families

4 ¥ M = B ¥
= # FHEtE SEHeE N3G

2% 1 ] 3 I #r

I 9.205.44,226,160,34,62,207,209, 431 28.46 4.04 19.09 47.9x10* 56.83 I
223 58
19 .24 59 196 25 197 203 32212

1 123 198 71 164 3.32 10.40 3.39 9.83 28.3x10*  17.88 =8
3.179.111.118 220,163,119 224 206

m 311.37.213 112 7778 182 194 219 2.68 -1.28 2.10 0.00 184104 -7.75
47 105,74 195 48,108 204 114 315, 3

\Y 126 153 230 221 298 2.13 -11.31 2.11 -8.40 9.0x10* -2047 2
5.40.171.104 178 .16 103,121 55, e

Vv 110 50,69 142.72 1.71 -18.97 1.59 -15.81 3.6x10* -31.20 3
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&R 1.25~5.22 cm, FLERA R 1.7x10 ~88.4x10% m?,

70 MEEX R E SRR R Z N ESBEA ST

GRS, W AR RO SR TS 1] RATE R [ R R R T B 1 AR 22 AT [D]. R .
SR N 33.68% \32.41%711 86.49%, XTI HObll A2 , 2006.

A AR EE TN F RN EARAt T 2 EEFHREEORMLES P E RO R, 1999,
T IR RN S Bl i) B PRIE SO, SR AR e A TARAMA )
BIFLRE . WS MR ARk B 5 R s 40N PR [ VL P A0l R 224, 2003(25) - 124-127.

0.501 7.0.384 6.0.383 5, AHE M 2572 1 £ 4 2 0 [4] 2088 ZR08 R 2RI A, 45 M O AL AR B R 9146 07

. e 7 ,2012(2) . 43-44.
S5 NI S e 1 VA )G SR P B e

o P o e [5] S2T71° B M. A M 10 A W 2 e B O 25 ) P 5% 9] b
BRI K ILARAERAR, 70 R T4 LT 2005 19(3) 326

VL NVAIVS A0 SPPUHH ILDRRR (g g, 208, oo, . Sl sk 5 56 R D) 2258

AR (XF 5 H.9.205.44 226,160 .34 .62 207, BBTIE.2012.30(4) : 159-161.

209,223 .58) , HiAw i MR AR AR Y583 1) mmie, Rovte 2K R RIBHIR TR A TARAM R Y
25 HEAR T 28.46% .19.09%7H1 56.83%, A KLY, FLAR VTPl 224417, 2003, 25(1) : 124-127.
TEAREZE P B AR B B, AT A e R 18] B ER AR IR E LI L5 A T D] 52« B 50
Z, (EEIUR R0 24 DEFZP HA G 17 K ER Hll R, 2008.

S LE IR T B A R e G T 190 IR TR R 45 M T AR A

O R BB 4 v Az (9] 4 Al R 2 2 4, 2006, 25
(4):441-444,

8 BIAEUE (BT AR a0 46 75 5 2 R i A
g?ﬁf;@?&iﬁ%@iﬁg{z@%iigii [0 SREUAR 5k, R 5. TULT R R R e kg0
’ 9’*{'%}}?&[\]]@%[31‘/[(&*4% ,2005,34(4):5-9.

RFARCRIAN IR 27 30830 o SO TR 1y o semim 205 5. 20 R0 B B0 5 0 EL R
5 7 AR BRI TR | A SO 25 PR 46 5 R AR B L2 2014, 34(3) s 11-17,
RIADARBIE K I Tl RBAMIN  (12) SLosm AT UL AT 1990,
SR R WA K | T30 4 A 2

AT R R TR AHE)

Genetic Analysis and Evaluation of Different
Toona Sinensis Families Growth

ZHANG Haiyan

(Forestry Science and Technology Extension Center of Shaowu, Shaowu, Fujian 354000)

Abstract: By randomized block analysis, the growth traits of 4-year-old 70 families of Toona sinensis in Fujian Shaowu are investigat-
ed. The results showed that: the average height in the range is between 1.30m-6.32m, the average diameter between 1.25 to 5.22 cm, the
average individual volume 1.7x10* to 88.4x10* m* The differences of tree height, DBH and individual volume of 70 families all reached a
very significant level. Abundant variability and high family heritability of each family provides important reference for selecting excellent
pedigree. Cluster analysis and growth comparison showes that 70 families could be divided into I ,1I,1lI,IVand V five categories. 11 fami-
lies are considered outstanding performance (pedigree number: 9,205,44,226,160,34,62,207,209,223,58), and the average genetic gain of
its height, DBH and individual volume respectively reaches 28.46%, 19.09% and 56.83%. They have strong adaptability and good growth,
which are considered as relatively good pedigree.

Key Words: Toona sinensis; family; denetic analysis ; preliminary evaluation
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RINgE S

F R 3T

MooSn, OB
(RFERE AT HRFETRER, Fd 3 354300)

W O USRS U R RE SR A TR MR IS TR SR EAR e
T8 8 i A= 25 MR (AWCD ) A1 Shannon-Wiener 845 . Simpson F5550 2 Hs A= oA Gt e sh e ek . 45 R R, 4

M+ 457 Cu .Cd . Pb .Zn RS BS54

Cd . Zn FIEEAL PS50 L3R AR 2R i R | B4 R e

PoAass , B P AR A=A . Cd T3 L e W v B S RE 2 MR 35 B0 R )7 IR0 R (AL P) xR L et

IR

KRB : T4 R V5 e s BUE DI CIBHRRE ; B S B e s 4 I -

HPESES: Q89 SCHERARIRED A

TIEFE S EGRAS, E LRI 1 A A
Befidrmy— o R, BiE TAO A JE , K&
AHESEAEK R & RS Y, R H
H R TS PG AR ™ B 5 i Bt R [, i TS ik
AAEYI & SRR F S A\ et i 2L 4 R K s
YethnT e H 3R PRALPE P, KANDELER %59
TAAY A0 A SR A A A o S e 1) M)
i 1 fiff - 32 AN AT PEAARDL . T JONER S5 420 H
[N AL SR SE 0 R A IR 2518, HEBAH IR 2 AN
T BT, A s e T R, R
KUPERMAN Al CARREIRO 7£ £ Fft 1 4 J& 15 44 Y 5
A S R G IR A R R 2B G R h A
P AR, T 4 S s o AR W R o AT

WeFs B . 2017-02-27

E&TIR .= 200 & w0t & E A W
(JA15528),

{EE R M7 (1987-) 58, 00K, B, EENFHHMA
B2 AT R

BWIRAEE : T (1970-) , %, DU, P, 222 S 2R 1%
AT IS

T EHE 1674-2109(2017)06-0039-05

AT 2R, DT 52 00 S HLAY) R A5 7 SR 0 o
TEAE A S DR AR Z 2 PP R R i 2, &
G )i R ARERR o i R A eI 2 Ak, XA AR AFE
SIHT TR BHE Cu . Cd \Pb.Zn & &5 ek M3
VI Ae ZARENE , 45 R & BT 42 )8 5 22 RR Ik (RS2
B TAAHOCOCR , I KA R B30 IUAE 455
FERERY H-HErp | Del V M5 T & 4815 R AR
15 YLK PRTAR L TR A S ), A9 & B R e it FH 15 e FAIR
T E R ZREERR R, SR 5 U8 b S5 it FH R g m T
ELIF 5 B2 5 Shannon-Wiener #5451, KA 5 ik
TEE-DEFRZT, WAHY) DGR,
KT 4 15 YR AE M AU T RE A4 52 0 S AT
4 B 15 oA T & A ) T RE S

1 #RFTFTE

1.1 TIEHMBREMLGE
KRR TR e a T SR R BT e | ok
FH = SR 32, R IR AR . TS HELR A
PR AR F REAILAER 11 ~3R)2 3R R (<20 cm) iz
[A]s2i 28 SIERZerm it 2 mm 0 EGE T R Y i
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A DIRE AT, L R A I A P B o, AR A
AT BHE fE L 0.1 mm i, $EF T 4 JE S = T
12 tEEAEREREEERENN

SR BB BRI A e A B R L A
T BRI 5 SRR L PRI 73 GG BRI BRI 5
IR E A LT AR E L3 pH (H; Fr
BEIR S - % — W AR IR FNRIR S AN e i gk T
% Cu.Cd Pb.Zn Ni 1 Co K] DTPA JEHREIEE,,
1.3 TERMEYRGIRARISFIThEE S ST

K Biolog A= 25 MR 3 M i A= Myl A R M . %
FEULIA A5 rh B 2D TR T+ e FRAL BRI 3 T A2 84
28 CHig%, 43I1E 0,24 48.72 96 120 144 F1 168 h fii
FHEFHRY (TECAN-F50) T 590 nm 32 R~
i) OD {H.,

V- 5 5, (AWCD) 1158 : AWCD =2(C-R)/ n, H:
th C TR J3 A 0L (3% kA ) DX BRSL (TTh
J5) %) OD ., n J2maafLIYELH , Shannon-Wiener £
FEMEFREEL(H) TN (H = =3P In Py, Hi P22
fL OD {HAE {1k AN fir45 £L OD {EASfL FNAY HLfE, BRI P =
(C-R)/Z(C-R), Shannon even(E)it%&4.E=H"InS,
Hrh S R7EWEE B N OD HAAL LA H |
Simpson ZAEPEFEEGTE R .D = N(N-1)/2[ni(ni-1)],
Horpon J2256 i FLAY OD fH, N 2435414 L OD fH.A
M, ik 3 WEAEEFE AR 96 h 1) OD fHiH45: .
1.4 RS

FF AT 52 56 %048 15 i Excel F1 SPSS 14 45 31 4% 1
SEFR SRR ZR J7 2200 BT R 59 5% fe /) i 3 2%
5+ (LSD),

2 #R

21 KEHEFTZRESERERR

SATAE IR WL 1,10 A s A B Cu R EE A
7.16 mg/kg # 82.63 mg/kg, “F-¥4{E A 20.94 mg/kg, A
A Cd W EEAE 0.10 mo/kg 1 1.47 mg/kg Z [A] 254k,
SFEI{EH 0.73 mg/kg, A4 Pb MREETE 8.23 mg/kg Fl
220.92 mg/kg Z[d],~F-34{E K 71.29 mglkg, AR Zn
WeE7E 11.89 mg/k 5 155.13 mg/k zZ [a], 41 K
66.69 mg/kg, A %A Ni ¥ M 0.13 mglkg ZE >4 0.65
ma/kg, “FHI{E M 0.35 mglkg, A% Co He EETE 0.02
mg/kg 5 0.33 mg/kg Z[H],~F-24J{E 4 0.08 mglkg,, XL
BB A ST T AR bl ) A B — e R
BTG,

+ i 25 A Fe % 5 M 14.65 mg/kg F| 53.41
ma/kg, “F-HIE N 29.76 mg/kg., ARGE P M 33.01 mg/kg
% 162.83 mg/kg, 318 116.92 mg/kg, A5 K M
73.18 mg/kg = 637.98 mg/kg, “F-¥4{E A 248.34 mg/kg,
Bl N 75 M 96.66 mg/kg F| 222.78 mg/kg, FII{H
4 141.28 my/kg,, b RECA IS R A 57 5o
FREY (FT UL T 36 2) AT 01, BR 4 SRER A RS P &2
HORB| ZRARHES S, Homtt i AR B — R brifE; 2 5 4
5 5 T 1L SSRGS K E ik B AR 1
3 SRER IR BN = GbrifE | 6 SRER IR B i, H
AR BRI 1 255 45 5 SR
A N i ik B = brifE |3 5 6 SR 11 S FE ik
B bR, Hop e i At —bnifE . UABHARI
SR S A, R IEECAIEIR

R1ITEHGHNERTEZNECESE 45 .mglkg
Table 1 Heavy metals and basic properties of soil samples

BRERS 1 2 3 4 5 6 7 8 9 10 11
AREA Cu 17.32 10.74 10.90 7.16 10.95 15.05 82.63 18.37 32.27 14.95 9.99
AReAcd 147 1.29 1.28 0.72 0.93 1.27 0.25 0.12 0.35 0.25 0.10
AP — 21853  220.92 55.60 57.58 91.90 18.63 18.71 8.23 9.02 13.73
A& Zn 15513 13142 135.95 38.49 5875  115.43 15.79 11.89 31.11 25.72 13.94
ARHA NI 044 0.55 051 0.23 0.65 0.50 0.29 0.13 0.21 0.18 0.19
B Co 0.03 0.04 0.03 0.05 0.12 0.04 0.15 0.03 0.04 0.02 0.33
s Fe 3371 30.33 26.24 20.07 23.84 53.41 35.20 14.65 36.08 38.45 15.37

TN 11948 102.03  134.83 96.66  113.83 12091 22278 164.12  169.26  178.88 131.30

WAL P 12360 121.02  102.82 33.01 93.86 9477 15458  147.90  143.06  108.63 162.83

ALK 131.59 82.64  119.06 73.19 97.73 17443 63798 402.15 608.08  320.88 84.06
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Table 2 The second national soil grading standards
i H % 3 + 5 ] % 3 + &5
— >40 —Z >40
— 30~40 o —% 20~40
AL =4 20~30 A7 30 =4 10~20
/K ItEST 10~20 /K ILtEST 5~10
(ko) o 6-10 (mglkg) R 35
N <6 N <3
—% >150 — (=) >200
- -3 120~150 o (R 150~200
B =4 90~120 A B 100~150
/K WIS 60~90 Ik Pug () 50~100
(mg/kg) Fik 30~60 (mglkg) HFK) 30~50
Y <30 NFARML) <30

2.2 WEMREEEENTH

B IR R AE (AWCD) 9 748 A6 RE AR 4116 s e+
Sl R T DI RE A AR T, LI 60 720 1k P B TR i
S WA ) S W A B = I, AR 31
ANBRIR AWCD BYZS AR RFAE A T I 5% 7 sk [va) 184 o i
B, AR S . A 48 h B 96 h 8] T35 BA
R A TE ;. FHJS22, 168 h J& , AWCD A%
pNTALY G

FESXHT T AWCD ZBALFRIE 54 RS T 4 8
ROBFOURBIMMES (s Rl 3K 3), KB
Cd HA X MR S K IS2 R, Zn 3 555 A7, Pb

IS4
w

HABSRCR, BT 3R Cu &Ik, Cu
ST MR =2 [E] R DG R AN, AL P X RAE Y
TEVEA 52 (H K N AR K RS2 s .
TER B E] -3 R .96 h AWCD 54 %4 Cd il
Zn WEIEAX, BE5ARES P BEAMIE, 120 h
AWCD 54 %44 Cd F1 Zn IEAHE, FF55H%L P fitH
K, IXEEFFM  Cd H1 Zn AT R P RN
PR ZREE P TR 2 . Cd 1 Zn SR
IR, R P AR A WA
2.3 WEMBSEIRE S REMRHTL

- SR i B B A ) R 22 R PR B A S Ay

=

IS4
o Z

2

& 3 6 MEkiERIEX R

Table 3 Correlation coefficients in 6 types of carbon sources

B E BRIR BHECu AHSC BHEPD BHEEIn BN B P B K
i -0.280 0.614* 0.141 0.523 -0.384 -0.556 -0.350

FRIR -0.187 0.521 -0.120 0.446 -0.324 -0.405 -0.235

72 h IR -0.290 0.595 0.048 0.536 -0.373 -0.453 -0.282
REY -0.215 0.512 0.063 0.463 -0.247 -0.491 -0.297

JHz -0.350 0.451 -0.102 0.390 -0.322 -0.551 -0.223

v -0.314 0.500 -0.037 0.451 -0.313 -0.528 -0.222

i -0.402 0.795™ 0.445 0.698" -0.591 -0.618" -0.458

FRIR -0.286 0.645 0.111 0.556 -0.462 -0.480 -0.339

9 h H IR -0.367 0.690" 0.269 0.611" -0.466 -0.610" -0.323
RBEY -0.120 0.517 0.118 0.430 -0.228 -0.592 -0.268

JH -0.566 0.634 0.314 0.585 -0.559 -0.628" -0.391

[ififind -0.359 0.621 0.058 0.529 -0.543 -0.546 -0.452

1 -0.416 0.783" 0.491 0.708" -0.569 -0.583 -0.382

FRIR -0.372 0.730" 0.317 0.644" -0.551 -0.567 -0.410

120 h IR -0.327 0.754" 0.496 0.694" -0.473 -0.596 -0.307
RBEWY -0.124 0.591 0.314 0.513 -0.292 -0.625" -0.311

JH -0.674" 0.658" 0.389 0.626" -0.730" -0.586 -0.592

[ififind -0.084 0.252 -0.329 0.136 -0.290 -0.325 -0.310

E:* A P<0.05;** % P<0.01, TR,
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x4 1£ 96 h Bt HIEREYRRBRIEH S

Table 4 Diversities of soil microbial carbon sources metabolizing at 96 h

PSS 1 2 3 4 5 6 7 8 9 10 11
Shannon-wiener 3424 3265 3350 3.364 3410 3371 3270 3.287 3.279 3.299  3.200
Shannon even 0.997 0951 0976 0980 0993 0982 0952 0957 00955 0961 0.932

Simpson 47.796 48,571 50.555 46.873

56.405 49.447 68479 53190 48.182 50.333 96.865

Bringe 4 F5& 5 FiyR 3@ i AHCHE S HTH] 1 Shannon-
wiener F5%H1 Simpson F5447E 96 h B 5 A 31 Mk
TR ) 23 ANERIE ) AWCD S5 1EAIDG, 547304 Cd
TEARSG B 530 P ARG IZ 4 R RS Cd 7]
BN DI RETE T RE RN RN P RRAICAR H i
VIR I REZ FEIE

3 it

G 15 e IR TR RS R Hse
WV AR A B RN 22 R B I, Rk R v
SRS DI RERY ALY, AR A RS H SR
(Cd 1 Zn) FIA RS 53 (AL P) s 5200 T3 A= 9
IR ZFEPER F 2R, F4JE (Cd Fi Zn) FRE A=
YA, Ak P RRARGAE DA, Cd TG in 3k
YIET& I RE ZFEE & it il i (7 R0 R (Anissg
PSRRI I I g

AT HAB A W35 bR , AWCD B384 S i 5T o
AR AR Ak B ARS8 BRI R] A
YR vE A T B 2R Z Rk E E AR
TS, (EAHFIE & B, Cd Al Zn BH A3 A
FIREsh, PRSI R R N T BEA A . —
T AR 5 T ) A2 T 4 V5 e A% -8, o 40 )8
W BEAAHMIE T KUPERMAN 258 A B BIFSEAE i 5 o5 —
Jr I, PR RS B FRT R A DL & 14 KUPER-
MAN 55 A\ BFFE G - 3ERE B s (L3R 1), Mt
b AT R A A 2 AL R ARG AR X AT e
AR SRS R T TR BE ™, FER IS K
TR A T AR AT — IR S R BH , Cr F1 Zn ¥R B2 5
AWCD {EFIAE ) 22 B 2 TEAH G,

i 4 R i Y A SRR W A A QI R R T

REZARIER BN 2 2%  (EMA BTSSR R TE P
H 4 1 Y MO AL IR A4 - 38 Cd A Zn B S35
T IEREY AT B, M REZ R IR,
LR ESROCER (ANERY P) 2 AR - A Qs
ML, X2 RSttt —E 2
L, RIS, FE R ZEAE R, Z2RhERE P& R A
THEYEE  Ea)m B SRUEM LRI
RFIE A Z RE 2 R B S -5 A PR 22 8] B 56 2R
Vst —L05E,

SE A
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Study on Carbon Metabolism and Functional Diversity of
Microbial Community in Sewage Water Irrigated Farmland Soil

LIN Li, WANG Han

(College Of Ecology and Resource Engineering, Wuyi University, Wuyishan, Fujian 354300)

Abstract: For the study of the microbial metabolism and functional diversity in sewage water irrigated farmland soil, nutrient content

and heavy metal content are investigated in the farmland near the smelting plant, the diversity of microbial metabolic characteristics and

functions are measured by Average Well Color Development (AWCD), Shannon-wiener index and Simpson index. The result showes that

the farmland soil was mildly or moderately polluted by Cu, Cd, Pb and Zn. Cd, Zn and available P are the major factors affecting the di-

versity of soil microbial metabolism, heavy metal stimulates the microbial metabolism, available P reduces the biological metabolism. Cd

could increase the functional diversity of soil microflora, while high content of nutrient elements (such as available P) will reduce the soil

microbial diversity.

Key words: heavy metal pollution; microbial metabolic characteristics; microbial functional diversity; farmland soil
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PNIHEL, FFA, IRREE

(REFBE K E RN

rgfy

twEE R 354300)

WO RHEFRBOCEEDI 6 A AR R A AZE T 4 #57 BT (P Mn Fe Ca) , 45 £ W . & i it
KA & R ITE & /N Ca>Mn>Fe, ARG P BIFEAE  KALA 50y il s, Ca IS Rk ME R B E
FIAH I R (Ir| = 0.8, P<0.05) ; AR ITTER 5 B & 4 R T A5 K R (P>0.05) , H A TT R Z [ FEARHE (P>0.05)

SRR A SO B R ICE ARG
hES RS .TS272.7 X#kFRINES A

FHEZ R RPN — H ZRoeR A, 85,
B B B BRSE 25 BRI AR ROLER B
1125 MR AT AR A A A A B A AL TG B % 2207 1
TSI 2 B |t ORI ORI DD EM, 2% Hboss
MR TR BT A IR Z A0 |, (HA AR R
HKAEZR A R BOCR A A B>, U148 2%
FHIT (R TR ) B2 DA SR S SR 4 R 3R
B HFOURTRAEE SR, UK Fe Fib2
> = >FK, Mn JER>EE>HK, Ca 2 JSEK>F7 Xt T2
A AR B AT =, G ) R A R e R T
Z, QRO TR OG22 e AR 3
AL, H B2 PO AL SRR Bl 32 2R AL
8,

((FPNEENUBINES 3 TR Sah/N I N
PN B SNIVE A7)0 S A8 = WD 5 S
SFA M TR BE A E SR A R R
5 SE Y BOTR I MRS AR A — 5 1 ffd
e, IILAFH , NTTHEIB SR B B A A [  , o
BRI ICTE AR R 25 R A A X AR RO PRV
e, WFFEA R B KA A 255 1A FOTR SRR

Yr#s HH5.2016-07-07
YEZ TR« VI B (1993- ), %, DU, 24+, EE AR b
BRAAFS ,

TEHE : 1674-2109(2017)06-0044-04

2 T2 I R R S i DR R R A S
TEF A EEE L WA ATE B BRIk 85
RIS 5%

R PR IO SR 6 AN [R5 s KAl
2K 4 4 JEICE (Pb Mn Fe Ca) )& &, SRR
P E AR E GBIT 23776—2009 X /KAl 4% 1 F. 31 A
THATEE T, a R B Ge T 3 Hr i SPSS
SrPTTE 5T TUTER H R COCR,

1 RS

1.1 RS
111 Z&HE

AR A% . PE 2\ ) 900F B J5 11
WOt
112 #HsLXA

FEaA 6 AR B R KAl 4= BT M
WEIRRI A, H 543 M S1.S,.S5.84.5s.Ss, YK K
Hor, FERFIEIERR G AR R R
gt
1.2 XWAHE

JECE DT AR U [ SR 1fE GBIT 23776—2009 Xif 7K
M 25 A BN P T HPE, 5 e RIS B b
24 [ FRIE GB 5009.12—2010 , F 5§~ Ml 43t
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xR 1 AN AEREKNEFRA AR
Table 1 The quality of six different kinds of Rock tea Shuixian

SME 20% Gfa 5% VR 35% FK.30% & 10%
s B
i Wy R R RE W WHE W WE W
S, LN 90 RBamE 86 WEMHEK 91 AT 88 ¥t 88 89.35
S, AR 88 ML 92 WK 86 TR AR 91 BB 80 87.60
S BeseakdE 80 HEE 89 kmEEFL 88 Pl 88 MEEE 90 86.65
S, B O 88 AN 83 MkmEEHL 84 IEAEMUAL 8  LEHKKE 86 85.25
Ss GBEGEW T 75 BN 84 MEHEE 90 A 89 HE7 75 84.90
Se  BOHSUESIRE 84 WHBEMAE 80 kMR 84 fEFHMWAR 82 MR 84 8320

FEEETHM E R T e R A S0, B s bR
ARG 53Hr 8 SPSS,

2 ZR54HH

21 ARREKUEFHNEEFRITER

6 MIKANIA A BT AR 22 5, KAl S 19 o i e
I R S, .S58y, Ss, T I ZE SR /KAIl Se( L3R 1),
22 AEREKUESEF Pb.Mn Fe.CaIZE

AJa] R KAl 45 Pb Mn Fe Ca B &8 45 A
FHIR], A BIAEZE R, A B2 /N (L3R 2)

B (Pb) -6 AN 5T 22 A KA A S 24 AR s
i SR A GB 2762—2005( £ this YL FR
PrifE( <5.0 mg/kg) , 583 100%,,

5 (M) : S,;>S5>5,>S,>Se>S,, [ Ak Al S, &
i it e g, O 564.39 mo/kg ; B AL ZE KA S, i
s fik, i 178.56 mg/kg., A [R5 KAl A5 H R Y
T ZEIRACK B e S AR % A 2% 385.83 molkg.,

Bk (Fe) :S:>8,>55>5:>S5>S,, Jli it e A KAl S, 75
i, oA 230.01 mo/kg; TR BIAKAN S, Sk
A, R 73.89 morkg  ANIF BT KAl A 28 Ak Y 5 1
AHZER I, B 5 e Ik B B A URH 25 156.12 molkg .,

FE(Ca) : Se>S:>5,>55>S,>S, , [Tt e 22 A KA1l S 77
FE B, O 4 309.66 mg/kg; TR B AYKAIL S, 45
K, 7 3 010.35 mg/kg, fi% i 5 B (RS B A 2
1 299.31 mg/kg, s[RI E KAl A4S TR S ) & e 22
AR, T FLBE 285 5 S 38, KAl 45 9 o et A

G

* 2 AEBREKWEZES Pb,MnFe,CaEE
4% . mg/kg
Table 2 The content of Pb, Mn, Fe, Ca in different

kinds of Rock tea Shuixian

wS HERS 248 e E oGS 245
1 S, AAGH 22923 230.01  3010.35
2 S, R 56439 73.89 344495
3 S, K 21975 139.98 3673.79
4 S, Rt 17856  172.67 3 667.57
5 Ss Rt 368.45  150.02 349341
6 Se KA 18970 9342 4 309.66

2.3 AREBREKIESES Mn Fe,Ca WiEX S
Wl SPSS et ATk e AN B KAl a2 5

Mn Fe Ca X =M TR & E AL RT3 3 Fis

(PUATEZ ARG TR, BT LIAIAM T

= 3 KIIEFHEARRERES Mn Fe Ca BIHEX 4
Table3 The correlation of Mn Fe .Ca and different

kinds of Rock tea Shuixian

=] 25 2% 28
Pearson FHCH:  0.286 0.471 -0.889"
B2 M) 0.583 0.346 0.018
N 6 6 6

E AR £ 0.05 KR (U) L2 FARK

IR AR A 2S00 5 A i AR S A
SRR (|r|<0.3) , HeA A #H M (P>0.05); 4R )5 5
MR Y B S IR EE TEAH G (0.3 <r[<0.5) , B KAl
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R LY 2R S R P Z B 3
IR F (P>0.05), XREEARFT & 3% 2 & 12k
MU s B e S 2R MR i R TR O (I =0.8),
BRIl 2% i e by, 2 ot A i/, HLK AT B
UFIR 5 A R I BB IR OGS & (r<0.05) .

3 it

FEIX 6 AR BT (KAl A5 v Y AR A T
JCE XA RE R R As M s B i Kb HLAR TRk A
o BT e 5 R R 1LTs Jeb S JEHT B AR
A O B & A de i 1, ORI o, R
RN, XS E NS R e
BT U] B2 45 AR EE TR Y
I F K Ca>Mg>Mn>Fe(Na)>Zn>Cu +H—%% .

IKANEE 25 & 85 , AT RE S /KA ZR S (0 SR A A
WEAT O, —MBRAM —2F = e s, i L
B R ESER R — BRSO E LA B T R HL
Bifi 2 Pt A MG T RGN, B UKAILZA &S g BRRn 45
oA Z

HRAE SPSS Gt gt a5 R won, Rl
ARSI T A A IR 5 A5 e B et A B BROAH G
(r=-0.889), BRI/l A% o s bl iy, s it 35 45 da b
FLARAEA 2% 57 2 K5 45 a1 /N 35 10 A 5
KFR . KGR ERRA T — B AR LRSI
FOER BN S BESE 19 R T R I R BI—5 T R
5 ARG 5L i 2 A O (r=-0.972) RO RLERARAT A

HARMASTTER (Bl V26 ) W5 2 it JC I 8 i A
KRR, XHIMBITEIIR 25— e 5 i
12 S A A TR IE A DG, R RS Bk, %
- r R B B R — I ANAHAT . X T RESE A IEAY
HTERE Y R SRR AR ORI T T R (1 RE
JIAIR], BRI A Rt — 2D

JIRINAS ] B e KAl 2% s o A 3 e AR 3 i
B THZZ TR R, BRI 2
X AP A KRR & 4 (FRE 1989 4FETTHYE R H
g b R 5l HER A 2.5~5.0 mg/d 1),

IKANEZE BT b SRR T 5 = i G, I8 P g
EIKAA S AR IS (1A 23R A% M5

AR YRR A AL B BE AT T T A, i
ANTRL AN I 3 A 55 A7 AR A S 9 22 5, AT S0
BRI ZR A i 5T, L 2 AR AR AT A BRI bh T e 25
BB A, Bt 2 R ma 1) iR 2R 1wl 5, 4]
R AN A Rl AR AR I TR e s A U
e ABE B s B 20 a DL ERHI A Rl (1Y
AR, i EL A W

PR, SR LA %) Al LB 2 AR A A 4
BT, LB G T A RO R AR LR B — 2B
TR BRI A BN T it , DA e R KAl A 2 R A
AT AR REAE BOCER &, (PR rA A BA
R RS,

4 #ig

AN Y R KAl A A8 T M OC R 1 A%
AN, FERT AT 6 AR TR AR Al A R
B R R , HOWUY EEA BS54 >Ek . o, JuER S
0 S A 2 B B B 3 UM SG BRI 2%
JRCHE AR S S B> TR BRSOl R
i SEATC B E AR R, RAKAlA AR A A
RLT I YR AL R ES, TA E LR ARG,
VAWK A 2R B Z R G R AT RTs 4t . ik, Afi]
TEREPEKAlIE 2RI T LIRS A © B 75K AAE ) & 2

priez £ 8
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(1] ZEIEE 2K, TR AT, 45 0 A Ak A 5 0 S [0]. 45 0
F}4#,2015(1):1-10.

21 E=ZEREF BOCER & w2 AR ST 3] 5 R A
#1%,1990(3):30-34.

[B] B R IRATIR, 1,5 ZE SR ICHLOT R & B4 3h
AU AR 2= B4k, 1992(2):270-278.
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The Correlation between the Four Metals and the Quality
in Six Different Kinds of Rock Tea Shuixian

SUN Lizhen, LI Qiuyue, TU Liangjian

(School of Tea And Food Science, Wuyi University, Wuyishan, Fujian 354300)

Abstract: The study on the mineral elements content in tea is important. In this paper, the four metal elements (Pb, Mn, Fe, Ca) in six
different kinds of quality for Rock tea Shuixian have been studied, and the method of atomic absorption spectrometry was used. The results
show that the quality of mineral elements in each kind of quality for Rock tea Shuixian is Ca > Mn > Fe, and Pb was not detected. The qual-
ity of Rock tea Shuixian is better with less Ca and there is significant correlation between them (jr|=0.8, P<0.05). While the correlation be-

tween other elements and the quality is not significant(P>0.05),and the correlations between each element are also not significant(P>0.05).

Key words: Rock tea Shuixian; mineral elements; correlation
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Frkt, R

( L5 RIGRS BeEsbs, g 79T 810007; 2. 75 Rk a2, 78 795 810007 )

B}

OB A s ACRE A T 0 % G RE A K B I 5 S A S A 57 TR (EA L
BRRE 5L BN R AL VP QB 3 SO T AR AR A M A2 BN A 1F IS 45 3 72 R g A QB T 2
BIZA RN T SO RFREE R 4R 0 T3 T 2R S o B TS S, 40 TR X s T — A
ZHM T By T IN B 7 58, FEREHLI S B T A5 T CPA %2k,

KGR - O T AN 2 T IV 0% 5 T B (5 BT 0% 5 SR 5

hES#ES.TP309.7  XEAFRIRAD:A
PPN Feir—A2F AE AR | ik Qi
NS GG AN B O A B s 1) % SO A
JZEAN A SRR RS, TR E N
AR BN AT FH T 0 2% %% BH 1T LR BN 1) 4 2% S
e Ry 32 B A I % SC, S s A&
YN S s m R e A, oA O A
TESZ BRI v A SRR R B 5t AN
TN SO IR AR e 45 52 BN A0 B T2 AN
AR T ZEA % SR o s T2 B — 2R hR i A R B A
55 FRBREE R AN Z BN, WA EA T EMA
TFowE] AR B, A RS BRI HR 3R T 3 A B D
NTTGEIRAEARIZE R Ath i 25 I 75 2B K 2512
A 2R EAC IR ST A B AR SRR o3 IR 45 1
A A WP RALIE BRI T FEIRIR3IR 45 T
N B R, [A] IR T 05 KL R o AN RE % A
A, HREEE A B AL, Ao S I A

Weis A #1 . 2017-05-01

E&TH . 7Y ARFE 54 (2011-2-906); L E #“ 7
M) i B (22012113),,

TEE B I THIR(L967-) , 20, DUK , 4%, EENFE Y

PRIV

X EHRE . 1674-2109(2017)06-0048-05

RN 5 B — I HHVRLJEE SR SR 42 il £ QLA %83
IFARAE ST, BRAUNKG AT BAKL B3 S0 26
SRR E Z BN, AR R BB R AT 5%
e, BRI w GRS 20 fCHA
BRI 5 BRAUNBEE 19 45 1A — B 4 50 4 2 P
No BT E B T2 A AL ERfin s F0 25 PHAR
BN AR A, 7RIy R A A B i
AU R REFE AN 5 SO E Y 2R T B0
T IR A 28 F 5 S S B B T A
BN I FEHRE T (g, S A ke R S PRl — Fif
AROT

A R TR B A CH I 77 58 SR 7 1%
SEBRAUN A A BTN SO, X4 30 T4,
AN SCTBRARICAN R RS 48: , R BRA5 A D fURE
HNE G —ER oy, AR T S B
B G hRBE A — B B SZ BN, LA IR B3 Hfin
WESCAR AR (RGBSR, Aot /] — 43¢
TARMGZ A RAE AR ST 5 BA A R TR 2517
O, H R BAT S A RN T 58 . ARSI B RS
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1 tHXIME

fRIH /%5 (proxy re-encryption, PRE) #HE & &
BLEUMER 504 i (1%, 7EACER Ein 4% v, AU H
O F1n 2 %% SC AR VPR K A 4 A A2 3
NG %% 3, AR BEAS B SCAZAUN I FA
AR SCRETE R . S N5 2] T 2 4
WEFE, LA N 2 SR 0T ) R A0 R0 ) 4
T H Z ) AR kY 22 B ) AR B R 8 O T
GREEN %517 i A 38 7 in 4% 21| 3 B 03 19 2 51 %5 5
PR B T T B A AL A
TR BRI BT S IS 7% R T
B RS AR BRI s r e e,

YN R TN BZS T S AL R D IWA R AW DN
TSN B 25 SC AR 45 Ry 52 NPT s 5 N
RS FHACHEE F & AR , TANGFT WENG ¥
I T He T2 A4 BE E % (type-based proxy
re-encryption, TBPRE ) Fl S5 CEEE N %% |, SAR 1>
SCHRTERE & A 44 A eASTA], (RS 2 AR
WENG P4 T — N E Ak Diffe-Hellman %~
iK% CCA LA HRBEE N 7%, (H WENG %14
FRIZ T I AILE] CCA %4x, 2011 4 LIANG 451
FESET B BB 4 T 3T B 1 25 R AR
BE N IR, IFAPRIEPRHERIR N ik 8] T CCA &
2 A HE SFSZ5 T HARM et R E P R

R SCOREA T R PE R ABIAS] CCA L4, HET
AR AR R 0 % R A AR B i A R AR B T AR 22
B, B R TEAL L N BB RS ARSI T RS TE
BT BMIIME TR T2 7 ER4,) IBRAIMI 451
WRTRAEET BREE 1 TR TR G
AOFCHRER % 77 %8, TR 3I T CPA L4k,

AR ST TR AR SCRR[16] A0 LRl - B A A
ICH— SR R RIRIC 2N IR (HIRAIAE)
P OB b e T 2 2 ARUFN B £ 4 X 2
%, M T N EARA T 2 AR 5 i A
7%,

2 ETEERBEMSHINEENS

IS XML A2 2R R DBDH ik
SERASAE S, 2 WSCHR[14]
2.1 MWEkiEmREt

WG Gr EMDH AR g BITEAFRERE, —
AU AE WS e:GxG— G Tl /& 51 5544

MMM XY 01,00 G IV a,beZ,, e

e(g.0,)=e(g,.5,) -

EiREYE: 39,0 6,15 e(g, ,0,) #1.

AL XY 01,0 € G, 7R B AU B BERS 11
Hilie(g,9,).
22 S RiE

7 X 1 DBDH [n] @ (Decisional Bilinear Diffie -
Hellman,DBDH) . % G Il Gy Z M NF- M=%k q HITE
ITeTEAE g & G MG, WL LGS e:GxG— Gy
X T4 E T (9,0, 9, 6, Q) e G*xGr, HIKT Q=2 (g,9)
= Hrfia,b,cez , X T LIRMEMHT A it
(G, Gy) L[ DBDH FRIME[RIER B Loh

DBDH

Adv, =

|PrlA(g,0%,9°,0°,8(0,9)*)=0]-Pr[A(9,&,¢",&f,Q)=0]].
E X 2 DBDH % . #5%F TAE = 230 t i) )

BT A GHREE (G, Gr) Y DBDH PRI [R5 i 34

DBDH

Adv, H/NTF e, FK G EW (t, )-DBDH BB AL
S
23 ETFSEBMGHHOREEMZEER
BT 28 B A B %% (Multiple Type-
and -Identity-based PRE, MTIBPRE) i LA F 244 i .
Setup (1. ZA LA — L ENSEL 1%,
iy 1 — 22 SRy A TS params FEBREZEL msk
KeyGen (params,msk, ID) % ¥k % 5 ¥ LU
params .msk FUH B LGy 1D VERHIA, it 5 Sy
ID AH—F I H R %5 5 skioo
Enc (params, 1D, m, T)& v5: iZ& 1%L params .
RPEG ID, B meG, AL QI TH TCQ
YERER A i th B 52884 A —2, IR AT P 1D
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I RECC,

ReEnKeyGen(params, sk, , T, 1Dy, ID) 5% 1%
Sk L) params B34 1D, FH PR sk | T B YSE
RIGE T DA S Sy 1D, A1 ID, VEAfIA, Hitl 52 AR
BRI K,

) HEE A
params, £/ 4 ID {)%3C C %ﬂﬁﬁu%%%rle . E

A EM S C,

Dec(Params, C, skpp) 572 15 L params il
RS C Byl 1D I P AL sk MR A%, Hi
H 5 25 SO — S0 B S m B TRAT L o
24 ETFSEBMGHHOREEMEFFR

TESCHR[L]FN[16] 27 H Ak TS R A0 4 Qo
SCRER b M1 T 22 RN B 4y ) AR R % Oy R
(MTIBPRES ) , A7 % th LR /SRR A A

Setup (157 B v {E A =7 PKG i
17, A R 28, BRI R TP

(DB RFREL q, 4R MERIERE G
1 Gr, LG AT g, — D XEMEBS e:GxG— Gr,

(2) AL o e Z'y 1R EREE S0 msk=a, IT
HEBHL mpk=¢f,

(3)IEFE M~ Hash pR%L .

Hy:{0,1}*— G FIH;|0,1}*—>Z, .

() 2 /Ry A S50 params=1{ G, Gr,g,mpk,e,H,
H, | A1 5% 241 msk=a.

KeyGen (params, msk, 1D)%&¥:: %8 ki vl {5
125 =77 PKG AT, A= 0 5 H - By 1D A —EU A
] skp=H:(1D)",

Enc (params, ID, m, T)%i: 32530k AN
17, 1SFRHZAN G5 1D I 528814 A —3
B3 C IR % STV R B 40 ok 32 BN fif 2% 1 %%
3o HAABATINT454E

(DT A4 i h:JLTt °

(2)BEPLIEE r e Z,, 1198 C=g,

H,(ID | h)

CZ:m-e(Hl(ID),mpk)r ’ ,Cs=h,C,=mpk’,
Hrc=(C,,C,,C,,C,) AN ME I rA A

ReEnc (Params,C,sk .
ID,—ID,

T B,

ReEnKeyGen(params, sk, , T, ID;, ID,) 54 %
FEMEAIT, AR i 2 B rkm}m A
LSE(E I

(L)BEHLEERL s € Z,, 78 d=H, (ID,)"
d=H, (ID,) ,ds=¢f,

-sH, (ID, tHﬂt o)

@itsaz=c, L
BT INHEG K =(d, d,,d,,0,), 4

N rkID . MR=(V,T)—IF&HCH A, Hod 1D,

FID: 4} 51KV BB 50355, T
FALV=H(D | ).

ReEnc(Params,C,sk . =R =R R AL
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(DA GE R R=(V, T) 5 H (1D, || ¢ ), B iiF
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<2>i+7%"‘ Cllze<d1 ’d4>’C2':C2e<d2’mpk> )

H,(ID, | )
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FOEH sk, , FFHAT T 1T A i i BEAR B H SC
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Tablel The efficiency comparison of multiple

type-and-identity-based proxy re-encryption scheme
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A Multiple Type-and-Ildentity-based Proxy Re-encryption Scheme

WANG Pingshu' ,NIE Guolei?

(2.School of Mathematics, Qinghai University for Nationalities, Xining 810007,

2.School of Computers'science and Technology, Qinghai University for Nationalities, Xining 810007)

Abstract: Ina proxy re-encryption system, a semi-trusted proxy can convert all ciphertexts by delegator encrypted plaintext with his

public key to the delegatee so that the re-encrypted ciphertexts can be decrypted with the delegatee’s private key. However, in many ap-

plication scenarios, delegator only allows proxy to convert ciphertext with corresponding type set as tag to a specific delegatee. In order to

address this issue, we extend the concept of type-and-identity-based proxy re-encryption to multiple type setting and propose multiple

type-and-identity-based proxy re-encryption (MTIBPRE), which enables the delegator to control his delegate right for proxy. We present

a concrete MTIBPRE system, and prove it against the chosen-plaintext attack (CPA) in the random oracle model.

Key words: proxy re-encryption; type-based proxy re-encryption; identity-based proxy re-encryption; bilinear maps

PDF L "pdfFactory Pro™ i FH AL www. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

%36 % 45 644
2017 46 H

KR FRFIR

JOURNAL OF WUYI UNIVERSITY

Vol.36 No.6
Jun. 2017

2% B VAR B R E IE 7S E R R AL 28

B &, B2, RS, VLA
(LB Fi2Ebe, W 71 354300; 2. R ASE5RHE TR, FE KR 3543005
ST H %, fad 4 350108; 4fmE kR M#pE, fad 41 350002)

B F oy ORI TN AT T B A AR A AL BT W A TGS . 1E Box-Cox A8 H ST
FEGH R SUR AR o — R SR BT v . 4545 Matlab BRPESS Y 1 RBCRAE #e T Zebk [l IR s 2RO R LR A5
/N AT % I ST s < SRR T L AR IR LEZS 20, %) T S e 0 b PR —E BORICR: , 2

BAE EAS LB AR T A

SRHRIR) « A IE B SURAS e s R P AR s B R ISR A 5 /b — TR

FESES: 0212  XHIFRER: A

L o A 7R g PR 7 B R T IE A5 20 Y
SR X —BOERTER T, 38 AR R AR R
SRkl N ARSI SR AT ISR i BN LA
FEARARAR IS A, 0 22 i 22 PR AG S0 e Py 2 Rk
(4, S EAG T R S BBA B , B e
IITEER IR, SR AT R IESPERUE RS, 0]
AEFEZE SCRR b4y AR, KR i T GeitHed e
AR —HEERAHER . DL, AR IE AR 0 A B
FHENE: [R5 A R 4 T AL

1 REFESBENERTE

1.1 Box-Cox T
TEZ 0] LM BEHL IR AR & Y Al H AR 5 X Z 85

KA, R R AR RSP [l A -2

Wr#s B H#A:2017-02-16

E&TH . m P RHL 5 B (N2014201) ; /&R H
(XLZ201401,XL201512S) ; 15 2 4 A 245 7= b &
ERORE G R BIIE (WYKF2017-8)

EE R v FeHif(1988-) , 2o, DUk, Bh#, 2 A Frzs m) 3t
TR S8 HHE BRI

WRESE VLA (1958-), B DU, Hiz, FEENFAY)
HeE Y

M EHE1674-2109(2017)06-0053-05

Y=XB+e,
e~N, (0,0%,),

Hrp g e R M IEIHREL, & Nl UL BEAL 1% 2
W, &, EIR(L)SEPR 7T 25 /£ Gauss-Markov 4%
YN, (XB,071,) o EFXF T ARAT A E5cdl , X A7 ]
2K, 2 AT 2 Gauss-Markov 5514, BF 98 & 7R 40 it
WA T RE S I LA R IHER 5 b B 7 =X
ST RS R SRR A YR 97 4 it e, e A 4 gl
— R AR E IE BRIk . 2 TR Fp AR
e SRR, B TR A B R S B T A
ASEWNAM I RIS R — 4 Mk,
W HOULIAE Y 2] Y (A) B Box-Cox AR (4 T4
HZEN) .

&)

A
Y-l A#=0,

f(Y,A)=| A Y>0 (2)
logY, A=0

R(2) BT A B AIBY A, @i Sk
B R BIXHEHEE SRS AR B, BAR Box-Cox A8
W HAVF 2P0 HEE

<_°°,_%> ’/\<O’

f<Y,/\> < (—%,+OO>,/\>O,

<_°°,+°°>’ /\:O’

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

- 54 - (RFFABE ) 2017 472 6 4]

X1 Box-Cox ZB M fFAE#k T In] &, BP>4 A<0
BF, Y(A)TE-1/A A8, 1 A>0 B, Y (A) Z7E-1/A
ARSI, A TE A=0 B, Y () BUBEVERE (-0, +00)
MITTINR Y it 284 (2) 15 201 F(Y,A) & —dHIER
FEAJEATERAI (B T A=0 X FE L)
1.2 WEL#H

T SR Box-Cox 846 H i BT ()21, 15 223
YT THESE . HAT, Yang® 95| AT 4 N ARk,

AV
A#0,

Y(A)=g(Y,A)= 2A Y>0 (3)
logY, A=0

A4 (3) & 7E Box-Cox AR () 3t b #E4 7% 1 1My
13BN — PR A4, BAR M RO . A IE A £l i
T WU 5 R LA IE A2 (Rl A
Y(A)=Xg+e,
e~N, (0,5°1,),

A X 2T nxp FIHRRBITFE s & S A P AY n
HEFENLIRZE [0 54 € (-0 +0) B, 0 EARFNSEL,

SFFSHA e (-0, +0)H g(Y,-1)=g(Y,A) i
S X ERE AR Y=(Y - Y )T ABEME—Tf 5E
AL (A) IS E A, BRI, S T IS BRI RO
W ZH A IRBITEDCR][0,+00 ) N

(4)

2 FFESHELETSHMMAT

21 KPR
IR (4) AT RIS A B, 0% JET Y=(Y4, -,

Y o) T BIXTEALLSR PRECH
L(AB.0?¥)=logd(Y,\)~ - log (2w0%) - 2i—2 (Y(A)-
XB)T(Y(A)-XB) (5)

Hrp J(Y M) ERARER Y(A)=(Yi(A), -, Ya(A)T
FY=(Yq, -, Yo)T ZIA 1254 Jacob 4741 =, H 3Kk
WO

J(Y,/\):il:_[l W;\i{i’)‘) ‘zzlni]:[l|vi“+vi“”',
Ae[0,+) (6)

2 A=0 SRS, H (5) A BT IEAS LA R
BRI AR AL T 25 SR AT AR (B, o) A K ALLSR

A
BM)=(X X)X Y1)
L2 1 T <7>
¢ (M= YD) (1,-POY(A)
Hip P =(X X)X S IEASRE I, H5(7)2A
A(5)HhTTHE,
COY)=LAE )G DY)
=log J(Y,/\)—%[Iog(ZwEZ(/\))ﬂ] A el0+®)
(8)
KB T B A < [0,400) BB AR HE L
ﬁ&ﬁrﬂiﬁ:&aﬁ)fot |Y) B f#Aw € [0,+00) , T %K

Be RP,02>0 El/‘ﬂ:&j({uﬁwﬁi—l‘ﬁj\%']iﬂﬁng (XML>1 &ZML:
o 2(Aw)o FH Matlab H Py 4 pE AL fminbnd 711 7 (i i

AW
22w/

/NI AMGIHER I — R ST Tk W
BEAMTVITIE o 1R LUK, ARSI e 2% SRR (4) 2
LB, 0 BN Tt BB AHR iR 257
iﬁ]i‘:’

Q(A,B) =£Te=(Y(A1)-XB)"(Y(A)-XB),A €[0,+)

9

H 1P B ST 4 P T D A AR e /N — TR Al T 1) 285
RO CA A= 0, B/ N T fhiith .

BOLH=(X' X)X Y(A), A e[0+) (10)

A € [0+o0 ) SERR AR )T moipw)Q(A, B(A))= moipw)Y(A)T

(L=-POY (M) [ffA s € [0+ ), T ZHL B eR?,0%>0 [y
F/ N sty %Uiﬂgﬁé(/&s)*ﬂ&z LSZ#Q</{LS ,B(XLS> )

=Y R (hePoY (o). FIFEHS, i i

Matlab H PR Fminbnd -

3 HEXR

TESPRo MG, W H B IE 2 A IF HiX ey
A AR R R G0 B AR R R Y, HoA

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

Fr i, A 2R R AR R T 2 R ) b B - 55 -

AR AN M NS B A AR i (B = AR X,
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Table 1 Sample data

Y Xl X2 X3 Y Xl XZ X3

165 077 043 099 | 065 094 085 0.65
052 093 031 017 || 048 017 095 0.04
060 096 043 042 | 139 081 030 081
046 040 076 004 | 151 014 023 047
067 079 094 072 ) 239 029 014 0091
045 026 088 002 | 072 063 015 024
041 039 086 000 || 045 037 087 0.10
205 037 016 083 | 067 090 002 024
140 008 024 045 | 059 056 072 034
101 005 093 058 | 1.37 044 014 051
063 027 08 029 | 041 08 097 033
230 042 030 098 | 082 093 059 0.64
196 026 020 072 | 082 090 058 0.70
052 097 004 007 | 083 073 098 0.77
075 025 075 038 | 179 006 076 0091
047 070 074 025 | 051 090 045 0.26
226 042 006 085 | 1.63 006 063 0.72
082 080 003 030 | 122 077 000 054

3.1 FEESHIFEISM

B AR IEASTEIZ WO H TR K-S Kk,
ZAER Y R B R SRR A IR 30 . 78 MoK
P 0.05 B, kg5 %) P {E/NT 0.05, 75 S ik
AR AR LB R T A0

WX R AR Y AT EAG T, Gitss
(F2) B8 K-S K560 P {84 0.031, /T 0.05, 1368
Bt SR IEA 0, O HAmA RECH 0.912,3%
P —E B EE R A I, X TEI 1A TR BRI,
ISR SPSS 454, I th a5 AL . AT LA Wiz A AR
HRAR RS . UL, ST RN AT T SRR T
B IEASPEAL B

*2 AZEYMWEARGITE

Table 2 Basic statistics of dependent variable Y

FHfE {3 P

g As i

P2

Y 1.0330 0.617 68 0.912 0.031

H1I1AZZYWAESH
Figure 1 Histogram of dependent variable Y

3.2 HIRTHRKIESMWRIE

FHIRCRA o AR 5 Y AT ERRE] Y (A),
FIR AR LA T HH AR e S 8h A 1.128 6, FF/Iy
IR AL A 0.883 4, X ARHRABOR A TIE A
K o AL SPSS HEATIAGE T, 15 B A8 s
T RO K-S KB ah 2R (3% 3) , R A AR A
b, HASBUEREITAE T K-S a5,

%3 FHRNNETHRRESS HHRBER
Table 3 The results of the dual power transformation and

normal distribution of the original data

BARIARH T N

i SUREREECR TR B
WEFE P WERE P

Y(N) 0.351 0.482 0.360 0.442

SR UL S LR AR 4T PR A T A9 TE S AL
R 45 AR IS BIERS Q-Q I, IR AR BeRTHEAT L
LN
3.3 WETHREBLMEETHHT

HT TR [ 5 2 A 0 BB s — 3y, B e T
AR Z EOREOC R Il — o A A X
BIY [  J7 R G ZR ik Hh ke | M I 1 A8 o) R A
HESEIAAREE , DB A AR Al T SR AR 5 4k
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(c) Y[i,—_x]ﬁ:] aa B

B 2 BBV R L HEHE Q-Q Hbik
Figure 2 Comparison of the original data and the dual power

transformation data Q-Q

VRIS R0, LAY (Aw) TSR X, X, i X, K
F AR T 2T PR NE AT, LRSS 35 4 35 5,

K4 FENH
Table 4 Variance analysis
BAIRREL e AL F4iitie P{E
0.998 0.996 2 905.243 0

MR 4 PRI AR A A OC R EGAF 0.998, Tk
SEFECH 0.996, U5 TR LA TR . RS =
TEHY P A 0,/NT B ME/KF 0.05, 3853 1 [l 7542
1) S B PRGBS 2 A [ 05 7 A e 24 3

o A 1] I 28 280074 248 Xof {2 e 17 5 i PR A 174
JE AR, WA B A . 3R 5 WA s
FRIE MR B IMRICH Xs Xe X1o [EIHTTFER

Y (Ay)=-0.015-0.793X;-0.854X ,+1.536X5(11)

®5 S

Table 5 Parameter estimation

TR E3 4 1 TR PlE
C -0.015 -0.625 0.536
X3 -0.793 -35.526 0
X, -0.854 -40.679 0
X3 1536 66.413 0

(] U 2 25010 i 5 P AR 0 2 A 6 728 %k [ A
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0.05 I, = AN FZAE i Xy X, X (1Y R1H R R K
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s la] 9 22 EH 0 A BEE S,

4 N
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— PSR R B BI Tk —, (AR R
TN AE H BEAS v R T R] 8, 25 Matlab JRPR45 1
T AR T 2t Wl RS R v S E AR KA SR A 1
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Processing of Non-normal Data in Linear Regression Model

QIU Tian!, HUA Weiping? LI Baoyin® JIANG Xidian*

(1.School of Business, Wuyi University, Wuyishan, Fujian 354300;

2.School of Ecology Resource Engineering, Wuyi University, Wuyishan, Fujian 354300;

3.Fujian Jiangxia University, Fuzhou, Fujian 350108;

4.School of Forestry, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002 )

Abstract: In order to make a linear regression analysis on the non - normal data, it is necessary to study the non - normal data pro-

cessing method. Based on the Box-Cox transform, the improved dual power transformation is an effective method. The maximum likelihood

estimation and least square estimation of the parameters in the linear regression model are given by the Matlab software. The case studies

show that the non-normal data is subject to normal distribution with the dual power transformation, which has a certain effect on the pro-

cessing of abnormal data and is an ideal tool for the normal transformation of data.

Key words: non-normal data; dual power transformation; linear regression model; maximum likelihood estimate; least squares estima-

tion
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An Effective Management Scheme of Active Campus
Network Management Scheme

LIN Jing

(Department of Modern Educational Technology Center, Ningde Normal University, Ningde, Fujian 352100)

Abstract: The internet in campus has frequently been slow to trouble the normal teaching activities and the management of the cam-
pus due to the improper network use. Therefore, it is very important to establish an effective management scheme of campus network
achieving convenient network for users to apply in campus, teachers also can control the Internet and limit the usage of the students and
campus internet office can use to control the network bandwidth effectively. This paper proposes a kind of campus network management
plan to tackle the problem of the personnel shortage,such as optimizing the IP application and traffic management.It can not only be con-
venient for users but also can make the network.

Key words: network management; internet access; flow control; connection management
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(the first time and fifth time)
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The Calculate Algorithm Study for Microblog User
Influence Based on Particle Swarm Optimization

JIANG Ling!, XIA Tingting*, JIANG Yi!, FAN Lin?
(1. School of Mathematics Science and Computer , Wuyi University, Wuyishan, Fujian 354300;

2. Mianyang Skyeye Laser Technology Co. Ltd, Mianyang, Sichuan 621010)

Abstract: According to the fact that the user’s behaviors of microblog social network match the five principles of Swarm intelligence,
a novel algorithm based on particle swarm optimazation is studyed in this paper to calculate the influence bewteen microblog users. First,
in order to avoid the negative effect from redundant and useless microblog data, data preprocessing is necessary. Second, the variable is
defined as the velocity hange in the proposed algorithm. Finally, the process to calculate the influence between users is introduced. The

experiment results show that the novel algorithm is effective in avoiding the negative influence from signal index.

Key Words: particle swarm optimazation; microblog social network; user influence
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Table 3 The maximum return value
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Study on Unbalanced Bidding Based on Fuzzy Analysis Method

YANG Jin

(College of Engineering, Fuzhou Institute of Technology, Fuzhou, Fujian 350506)

Abstrace: In order to optimize bidding quoted tactics,and reduce unfavorable factors of unbalanced bid, in based on the analysis of
unbalanced bid of content and form, using the basic principle of the fuzzy analysis method, with sunbentry project for example, using the
method of quantitative analysis,based on this method to set up mathematical model,and then according to the results of calculation analy-
sis of adjustment, get out the best comprehensive unit price adjustment range within +15%.Through the empirical analysis, it is proved that

the fuzzy analysis method is feasible and has a certain practical application value.

Key WOFdS:fuzzy analysis method; unbalanced bid; bid; adjustment
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Table 1 ADF test
AR (C,T,P) ADF{E 5%%KfE P

InTOV ~ (C,T,9) -0.840570 -3.568 379  0.950 0
InTWP  (C,T,9) -1.635039 -3.548490 0.757 5
InWRT  (C,T,9) 1690898 -3.587527 1.0000
InFIN  (C,T,9) -1.103057 -3.544284 0.914 2
InEST  (C,T,9) -1.388809 -3.544284 0.8468
DInTOV  (C,T,9) -5.639385 -3.568379 0.000 4
DInTWP (C,T,9) -7.802579 -3.548490 0.000 0
DInWRT (C,0,9) -5.682886 -2.948 404 0.000 0
DINFIN (C,0,9) -3.791284 -2.951125 0.006 8
DINEST (C,0,9) -4.120611 -2.948 404 0.002 8
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Table 2 Johansen cointegration test results

FEE  REE  DRERE SwkFME PE

None *  0.660 142 9877424 69.81889  0.0001
Atmost 1* 0553341 6100128 47.85613  0.0018
Atmost2* 0415604 3279271 29.79707  0.0219
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Table 3 Granger causality test results

FE& F{E P 5%

In TWP does not Granger Cause In FIN  0.023 19 0.879 9 4%

In EST does not Granger Cause In TWP  9.214 56 0.004 7 {E4q
In TWP does not Granger Cause In EST  0.967 06 0.332 6 %%
In FIN does not Granger Cause In WRT  0.533 19 0.470 4 $:3%
In WRT does not Granger Cause In FIN  0.148 23 0.702 7 %%
In EST does not Granger Cause In WRT 11.433 2 0.001 9 fE4%
In WRT does not Granger Cause In EST 0.028 82 0.866 2 %%
In EST does not Granger Cause In FIN  0.098 73 0.755 3 $%3%
In FIN does not Granger Cause In EST ~ 0.198 21 0.659 1 %%
In WRT does not Granger Cause In TWP 4.891 24 0.034 0 fE4%
In TWP does not Granger Cause In WRT 0.536 99 0.468 9 J%3%

In FIN does not Granger Cause In TWP  1.879 74 0.179 6 #%%
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In EST /& In WRT %) Granger Ji[A .
2.4 TREMKRE

HA PR VAR LR bk e [0 sRECA 23
WSk, st A BAR AT . B 1 ] A ARERTE
AN BN AT VAR BERLERRE 1Y, AT LI bk nf ofi
BEEARRZIMICR,
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Inverse Roots of AR Characteristic Polynom ial
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Eii-a e ANt L AN =5 T (A S D I FR RS SO
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xR 4 Granger BRHIEER

Table 4 Granger causality test results

B #%%E WTOV InTWP In WRT InFIN In EST
1 0041466 100.0000 0.000000 0.000 000 0.000000 0.000 000
2 0050050 9399299 0.107416 1.081658 0132395 4.685540
3 0055048 8536009 0106159 2274635 0451083 11808 03
4 0058912 7704240 0.096183 3.102566 0891333 18867 51
5 0062182 7006875 0.106836 3594457 1359031 2487093
6 0064977 6455725 0118182 3.882000 1784868 29.657 70
7 0067332 6031033 0120264 4.062821 2137261 33369 32
8 0069284 5707086 0.116180 4.189 775 2412271 36210 91
9 0070874 5460819 0111105 4.287419 2619881 38373 40
10 0072154 5273668 0.107574 4366146 2.774274 40015 32
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Analysis of the Internal Structure of the Third
Industry in Fujian under the New Normal

WANG Wang

(School of Economics and Finance, Anhui University of Finance and Economics, Bengbu, Anhui, 233030)

Abstract: This paper takes the tertiary industry of Fujian Province as the research object, and selects the data from 1979 to 2015,
constructs the vector autoregressive model, analyzes the constituent elements and influencing factors of the tertiary industry in Fujian
province, and reveals the third industry and its constituent elements have a long-term stable equilibrium relationship. When formulating
the tertiary industry structural adjustment policy, the government should focus on the development of transportation, warehousing and
postal services, and reduce the reliance on the financial industry and the real estate industry in order to achieve coordinated development.

Key words:third industry; vector auto regression model; new normal; Fujian province
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ENER AR 5 A b ST EBE , 00 RN AR 2 B 2
ARG, S e ki F R R R R ST
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FNSUE 5 Pp R R A R ) PEAN F8 A Sr o Bk s A AR
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Table 1 Classification of physical quality test and evaluation indexes

% jl Bksgtn
HRE 50 m
e S RN AL 57 8 kS 5 R -
REHAS S E Bk
ESDES A A PR T
EEENIPAES 800.,1 000 m

2.1 SEIGETLR G REIES T

FRATTAR Fh 4 5 fhe BRI 100 B 2 3 2 e iU A~ —
ARG A RS X B, RN R SE AL, B
GO FIEAT T I, 45 R L 2 gk 3,

® 2 ITWAIBEERHAEER(n=106)
Table 2 Basic physical fitness of male students before

experiment (n=106)

AR XTHEH (n=48) LI (n=58) P1E

it /mL 30 254.26+311.76 3 124.14+325.14 0.438

50 m/s 7.65+0.47 7.49+0.45 0.054

AR AHJE fem 12.43+6.560 14.98+5.432  0.053
A7 E Bkt fem 189.41+7.265 184.35+6.434  0.286
UK F/(AMmin)  7.63+6.342 6.89+6.263  0.299
1 000 m/min 4.03x0.79 4.05:0.435  0.371

Xof HRZH SC g0 2H 25 4 P {HI KT 0.050, ANFTE
B2, B RAFRIRSE, nT U682 505

* 3 XWX EERFEER(n=104)
Table 3 Basic physical fitness of female students

before experiment (n=104)

L YR (n=54) ELRA(n=50) PIE

JIi i F/mL 2412.26+326.41  2301+482.113 0.421

50 m/s 9.00+0.59 8.87+0.87  0.058

RN AR/(A~/min)  38.7+5.423 36.63+6.465  0.124
A AT I fom 16.81+6.569 19.38+5.457  0.059
A7 E Bkt fem 166.5+7.425 168.78+8.342  0.279
800 m/min 4.10+0.623 4.154+0.847  0.347

Xof HRZH S 36 2H 25 WU ST P {E T 0.050, A FAE
WEMEZE R, A RAFR R B, 7T LR 2755
2.2 kEENGFEERFERHIEHA
221 ARER| AT TA)

g JEL AR i1 5 B[] B — YRR 90 min, R4k 18 Ji .
222 WEENGHTFRERE
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KRR FZ IR 5E 1 24 b RS, b i 55 A4
1 000 m, %zt 800 m, i AR ZH PR A B Rt 2 e FE X N 0
SERMHAT BIR FRATSE5 A D BER AR 1 2R
TEAMEER B AefE T iR FIRIAT 20 min SEdEbEE
i 3 B 5] AR AT A e TS B, S S T
B A A B AR BRI 2R — > H B
g, AP R B T Bl R S R R
M BB shRe 1R8N 780 K45, hifpgh>) il
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Table 4 Physical training methods, intensity, frequency
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RS R Z G, FRATO AR f el i 5 v 8
AT H (6 HE, 50 m, AR ERRTE , 37 8 Bk, 5 AR )
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#5346,

* 5 XWEBEEAXHHEERR(n=106)
Table 5 Basic physical fitness of male students

after experiment (n=106)

KR TiH YIZFB YNGR E i
HERR 30m#EE%LS  5s(8),6s() 2~44
P ENEBRE () 34/15s 2~4 21
16 TR e () 30 4 2~4 24

AT J1 20 73 b A AU

HEEFT 60 mEELS  8s(H),12s(&) 2~4H
- IMENF SR (Z0) 101/30s 2~44H
712 TREP e o) 20s  2-441
AN 4 AR B
WERE 50 m HES%S  85s(%H)95s(%) 2~4 41
FEE R RN AR (4) 30 Mmin  2~4 4H
13~18 RPN Bk () 8/Mmin  2~441
AW BB 3 /5 min(%)
3 [&l/6 min(%)

il 5o XERA (n=48) EK4(n=58) P{H

JIti {i% FE/mL 3 034.45+141.47 3618.54+107.39 0.047

50 m /s 7.79+0.59 7.40:0.39  0.026
AR I fom 12.49+6.340 18.71+3.314  0.047
A Bkazm/em 189.63+5.358 203.37+4.347  0.044
SR F/(Amin) - 7.96+6.231 10.18+4.213  0.035
1 000 m/min 4.02+0.68 3.42:0.478  0.046

&6 LRELEERFEER(n=104)

Table 6 Basic physical fitness of female students

after experiment (N=104)

TR X4 (n=54) LRA(n=50) PIE

Jiti 3 £t /mL 2413.56+348.49  2789+301.297 0.049

50 m/s 8.98+0.68 8.39:0.59  0.009
RN AR /(4 /min)  38.5+2.578 43.13+4.213  0.045
AL AR I fom 16.49+5.756 20.84+5.021  0.045
A Bkam/em 166.8+5.946 187.4+5.478  0.046
800 m/min 4.12+0.201 359:0.342  0.048
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The Experimental Research on Physical Training Incorporated
into Public Physical Education Under the Background
of Physical Health Test

CHEN Jinxia

( Department of Physical Education, Wuyi University, Wuyishan, Fujian 354300)

Abstract: This article uses the method of experimental study, taking the freshmen of wuyi university as an experimental study, to test

whether the physical training can improve the physical quality of students. The results show that the test scores increased. The use of

physical training to improve the physical health of college students is effective.

Key words: physical health test; physical training; public physical education;institutions of higher education
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Table 1 The situation of the students

attending night running exercise
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Table 3 Participate in night run exercise motivation
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Table 1 Night run exercise site selection
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The Investigation and Analysis of College Students Night Running Exercise

XU Jielong
(Institute of Sports Science, Fujian Normal University, Fuzhou, Fujian 350108)

Abstract: 1n order to improve college students' physical quality, to realize the importance of a healthy body, that night running exer-
cise get better development. USES the literature material law, questionnaire survey method, interview method and other methods, to under-
stand the current situation of college students night running exercise, mainly from the situation of the students, night night running exercise
running status field, night training motivation and affecting factors were investigated in many aspects, found that night in the problems in
the running, and put forward coping measures and feasible Suggestions, prompting night running college students exercise to the healthy
development of the road.

Key words: night running exercise; college students; physical fitness
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Teaching Reform of Advanced Mathematics Course for
Economics and Management

CHEN Jixin

(School of Computer, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002)

Abstract: The teaching of Advanced Mathematics in agriculture and forestry universities should cater for not only needs of agriculture

and forestry, but also for the needs of economics and management. Therefore, the construction of teaching materials and teaching reform is

important to improve the quality of Advanced mathematics teaching in agriculture and forestry universities. Based on the author 's teaching

practice and experience, the present paper explores the ideas and measures of teaching reform from the aspects of simplifying theories,

strengthening the application, student-centered learning, establishing process evaluation system.

Key words: Advanced mathematics; teaching reform; agriculture and forestry universities;economics and management
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Figure 1 Comparison of the food quality and safety professional experimental practice teaching system of grade 2010 and 2015
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The Reform of Food Major under the

Background of Educational Transformation
——With Food Quality and Safety Major as an Example
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(School of Tea and Food, Wuyi University, Wuyishan, Fujian 354300)

Abstract: in order to meet the requirements of the transformation and development, experiment of teaching reformed in Wuyi Univer-

sity food quality and safety, mainly include: experimental course system optimization, experimental teaching content was increased, teach-

ing organization innoration, experimental teaching methods improvement, evaluation system of experimental course was consummated.
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Figure 1 The flow of calling a C/C++ program in MATLAB
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Figure 2 The file of example.c
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Figure 3 The content of digital image processing experiments
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Figure 4 The double-track method for digital image

processing experiment
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2) ] CIC++4m 5 5+ 5 Ab B ek %5 imadjustbyC,
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[low_out; high_out]), & & void imadjustbyC (double
*img, int len, double low_in, double hig_in, double
low_out, double hig_out) . 24§ double *img & 7177 &l
G (B Mk int len 2 S EUE 2 & IR R A
% ,double low_in double hig_in double low_out dou-
ble hig_out 5 imadjust H#9& X—2K;

3)4Z I MATLAB LY, 4 5 [ 5 Sk A% =AY PR ER
void mexFunction (int nlhs, mxArray *plhs [], int nrhs,
const mxArray *prhs[]), % sREH H A BB L
C/IC++n] IR, 2R 5 FHUR A imadjustbyC pRENT
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5) JEH testMEX.mexw64 F1 imadjust X417 K%
b PRSI PP A — IR AR b (18] 62) HEAT AL B, Xof LY 52
Was R, AEATR

>> A = imread('cameraman.tif');

>> B = uint8(testMEX (double(A),0.5,0.9,0,1));

>> D = imadjust(A,[0.5 0.9],[0 1]);
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#include "mex.h"

1 B BUR A B 1727

void imadjustbyC(double *img, int len, double low_in, dou-

ble hig_in, double low_out, double hig_out)
{

double scale = (hig_out - low_out) / (hig_in - low_in);
for (inti=0;i<len; i++)

{

if (imgf[i] / 255.0 < low_in) imgfi] = low_out*255.0;
else if (img[i] / 255.0 > hig_in) img[i] = hig_out*255.0;
else img [i] = ((img [i] / 255.0 - low_in)*scale +
low_out)*255.0;
}
}
Il MATLAB 5 C/C++$% L FE ¥
void mexFunction(int nlhs, mxArray *plhs[], int nrhs, const
mxArray *prhs[])
{
size_t rows, cols;
11 FREUS A B A TEC S 51 4
rows = mxGetM(prhs[0]);
cols = mxGetN(prhs[0]);
double low_in = *mxGetPr(prhs[1]);
double hig_in = *mxGetPr(prhs[2]);
double low_out = *mxGetPr(prhs[3]);
double hig_out = *mxGetPr(prhs[4]);
1 RIS [ i A TR
double *pimg = mxGetPr(prhs[0]);
I VB MG P A T
imadjustbyC (pimg, rows*cols, low_in, hig_in, low_out,
hig_out);
11 BET—A-8 B = 4E40 |, IR [l 1 S0 Ry 8 ¢t
plhs[0] = mxCreateDoubleMatrix ((mwSize)rows, (mwSize)
cols, mxREAL);
I AP 1) — AEREH TR S I B  aR R — 4k
B
double *gimg = mxGetPr(plhs[0]);
for (int i = 0; i < rows*cols; ++i)
{
qimg[i] = pimgl[i];
}

return;

A 5 & T H ke CICHA S

Figure 5 The C/C++ program for linear transform algorithm
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Figure 6 (a) The input image, (b)The output image
by testMEX function, (c) The output image by imadjust function
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Research on Experimental Teaching of Digital Image Processing Based
on Mixed Programming Technology of MATLAB and C/C++

WEI Yi, LIN Lihui

( School of Mathematics and Computer, Wuyi University, Wuyishan, Fujian 354300)

Abstract: An experimental teaching method based on mixed programming technology of MATLAB and C/C++ is proposed to solve the
difficulty of practice teaching on digital image processing. In this method, the graphical user interface, the input/output functions for main-
stream images’ formats and the functions for creating statistical charts are coded by MATLAB. The key algorithms are coded by C/C++
and these C/C++ programs are compiled into executable files by MATLAB Compiler. This framework in which MATLAB is master and C/
C++ is slave can make better use of the merit of MATLAB and C/C++ in practice of digital image processing, enhance the practicalness of
experiments, reduce the difficulty of practice of non-key parts in experiments and improve students’ skill of digital image processing ef-

fectively.

Key words: digital image processing; mixed programming technology of MATLAB and C/C++; experimental teaching

PDF L "pdfFactory Pro™ i FH AL www. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

% 36 % 5 6 0]
2017 4F 6 H

KR FRFIR

JOURNAL OF WUYI UNIVERSITY

Vol.36 No.6
Jun. 2017

MABAKXEHLFERX TS FHHETREEL
HN5E SCER BE Bl ZRFNEE 3R

EIRAL

(REp ASESERETAEZEE, mE ®RHE1L 354300)

O NEN R ARK IR B2 5 RN B 43 TR LA RO BER  SU R RE 1R N 854 T FHRES
TRELWAPER EZEIR AR, RIEARHER IR R, W nas A2 SRS BB Be s X PRI SR, 5 A 3R
Az FHBEIR IR SEBR (R R SRR FI IR AN SR . SRR — AL 2RI E 38 RHBAR SR =8 £ 4- 252 i A g

A5 A INGR 5 53Rl AR E I SLERE T A5 IR

SRERIR) : w4 TR TR SRR ) s A B AR

FESHEE.G622.0  XEkFRINAD. A

oI RERL AR R SR 2E T 19 225 1A 20
)W, BAR B — E AR D7 s (H & el i e e
T ARG R, LR 2 A 2 = KBHEAR AR
Z—. B TAERRE L H R G 6T m T
WERFR L 24 AR U, 22 S R e\ T2
TR AR RL B S5 FPERESE N ZE . R4 T4k
5 TR — R A B TR, SR T
Hare E S 58 E — i A E IR R R A E
PR, AT H AT Z B #: 2  B RR A, (i 15
F RS TR AEAA RSB HAT S
FEATRARBE RS BB O o T AR S TR
Al AR TR A MR E R T

2015 4, A7 B AR a s B HE AR R R
1, AL B AL G A A TRk s %
P2 T AL, T 38 W FHE AR K241 75
SR YU RN G A Az 2= R R Al RN A
TGN R B TR A s A
JIr AR AR R S R R R A B T, X 5 43 &l A

i B #9.2017-03-23
EZE A FIkAL(1981-) , B BUR YR, TENFHE S
AR B .

X EHE1674-2109(2017)06-0097-03

PHESEEAE I BIVNZRMBE IR AT TIRE

1 EHFELE. S LIl TEs
BIRT

H R 5 20 RS TR L AR A iy 5 57
TP E e RO Llse ] R
SEH ks~ R BSOS Y SR X e S|
W RS ER AR E, A AR R ETE
S AN RSSOy T AP IR S A B S RE
J1 Bz B WA PRSP TR A RE ST, S5 B A
P2 AR B S AT RIS YIERYY , FeA 122100 6 T 58 ) Z 4k
AR —R 1k, i — R IRAIG ST RIR
TERAB I [ B RTHR T , 45 & HoRH AR
H b2 2 548 S 2R R A b X 7R
BRI B9 Eh T S8 A D SEUIER T A YNZRP, IXFpsd
AP A R RS S SRR L2, 51 U2 T AR
BF TARRYEEARR P A T AR D7 i 72000 H 3K T PR f
Thes A BHIFRETRE IS, RGEFRFE SR R T %
N AFHE R SEERE ) Fiz HI B AR AR R S PR IR R Y

ZFISE R T EZ A MRS X A Tr 1, 5

j

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

- 98 - (RFFABE ) 2017 472 6 4]

A SR B ASEYIPAT — Al IR BT EOR 2 AR T
ST PRI T2 [ B A Jey 3 GRS B AER 18 30—k
PEAT , WAIEAT IR S AR 3 AP REI I Ll
S A RER Y 52 ] B IR A R ARG T 5 ) T
IR B I E A 55S R AT S AR L T
VB, 3R, RATRG N T 2% Rt Bl Jr ik
i, B BRI LEY BB RENIA, T a5 524>
R SL 2 B AT Jinsik =2 52 Rk il 5 75 i A e
TR SiRAE T o A AN TT 1] Y SEBRAE T, BT T AR
PSR RSB R B BE S

2 BRFERBSEENERES

SARE IR H A 32 2 20l s P S AR R
R R RE LR A R, RSB 1
— SR B AA B IRY, Wl oA R ASE
FHadE o F-B, nlfEsh Lol AR IR R e 1, HE i 2
PR TAE e e i . 458 LB AN A
AR BEE AP35l A M B E R AR L
Sy ATIRLER e R e T Ik S B IE T 58, T S8 A
MR BRI U] S g ol (] A 5 8, X — i Al
RS IR L QTR IR I A R0 1

MR — B, R B o AR S TRl
TER S ARG LA E S IR A A A SR 1 S
B, AL RIS i 2 LR BEAb A~ o [ B 02 A Sl
Pz B N SEIARA T  FE R 2 = AR R B e o2 A 2
TN FAIBR” 50T A SR R 4 [ R 2 A v o
TR B RTE , ARIEX A 52385 | o A
S BuN: bl s | S SRS T IE S v e85V e e
RIS, H 5SS, T L AR 2 1Y
TP IR, KR A B AR D S PR R R E
FISEH S RRRE S

3 BHGEDN

N T FE AR IR il AR RIBGR B A Y
ARSI R IR A BE R RA  A B RE , 8
s 2 SN OE SRRl = K RN TR 1V & 2 e Sy i)
PR PRI ) [ R, ORHE EBE ORISR AR, L

PR A R S B AR AR AR I A e B
B, Wb TAPRS TR LAy 2 AR 2
H e BRSO t— L2881
A SR AN TP B oe R ™ i RO IR FERHE Y
HRH E TR Z5E H TIPS AR
PRI T, 2B 0 RS AR R T U] 16 2 AR il
AT SRR I 3D FTENEOARIN T AT
IBCIF , 2255 b AU ML 2H 3 i RATIERE , FE R s A
PO LR BRAT T — 2

SCRGUER , R ARG B, D4R 3R B =y
TR A IR RE R it T — VBB

4 FEERFE=-TSRERFDHITES FIEMN
KRB A

RIEBE AR B A KA =R S s, A T
fe e R Ll SRR T, b i T Rl Bl &
LAV IR H S ZORAEE =T SRR T &
HBIX A 23T AR AL A A I O, LI A 4 2 A
Foad AR RIS, WOk AR R A 2] %
MR, 513 oA e A BRI ffp DR BEME , HEAT AT 5T, 58

AR BE AT TR R U XA A4 B N e
TERAHEZIN =T 2], ZORIE SR 2480 F &
DA A I T ARV B LR 7 B0, AT A v i {ELA L
RS LRI S AR =8 & W E RN T , 45
B H R T 5 AT B A S R A% Rl
Tig o SEEAIEW] 3 i ST Ok T AR S~
Sk, P 7o A BRI R SE PRI SEERAE T

5 Z5RiE

SEEIE N LA SEBRER Y B9 S0, UG T LT
ROR 1) B i — g Bl IR 07 30, 5 T AR
R IR AR AT BE 5 2) 48 o AT TR Ak 22 SEBR A Rk
W, EEBRAE ™ H e, S 0 B 5 2 Mgk D g ] B =
2N 5 3) A B T2 A A B ) RN g (0] jEE i ) 1)
FigR, M SO R P MR 5 | R IR, 1hee e
Syl AR H R)E, 2 2 A BRI 2 ke 2l

PDF SCH# ] "pdfFactory Pro™ X RAG)HE www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

FIRAL : BB ARSI 2 I U e TR TR LMl sl SE B RE 1 BN ZR AN 3% - 99 -

EVORE M AT S0 AN AE BRI BEEBGURED), B0 HCFIR S 2017(6):26-27.

BB % R I EREE [B] WA AEL AR A R ST B Bom s BHIFRE I f I 25 A
KR 0] E AR E R R 22 iR Ak &L 240, 2010(Z):206-215.

B 2Tk [4] MR, MRIAGR, R . AR EE T R A

(1] e R b XI5 bR 5. T BB R UG 5 F B T A AIRLHFH RS AFIE, 2009(3):90-91,

H5THEMAMAARERRD]. il 58581, 2016 ‘
(19):122-124. (AL 5. v TR W)

[21 EH O XA RE R L. PREE Aot A — Al 2515 52k

Strengthening Practice Training of the Major of Polymeric
Material and Engineering for a University Oriented
towards Application and Technology

WANG ZhaoLi

( School of Ecology and Resources Engineering, Wuyi University, Wuyishan, Fujian 354300)

Abstract : To meet the requirements of university oriented towards application and technology, and the needs of social development for
people working in the field of polymeric material, our college takes the application and capability as the main training target for students
of Polymeric material and engineering. Therefore, in the process of bachelor study, more attention should be paid to practice and the train-
ing for problem solving. Practical capability training is strengthened for students of Polymeric material and engineering in the following
four aspects, practice training integration,science competition activity,science and technology activity, society study combined with the

activity of going to rural areas.

Key words: polymeric material and engineering; practice capability; development mode; application and technology university
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Research on the Training Mode of Application-oriented
Talents of Environmental Engineering

WENG Rengui, LIU Xinzhong, LIN Xiaoying,JIN Guixiao

(School of Ecological Environment and Urbar Construction, Fujian University of Technology, Fuzhou, Fujian 350118)

Abstract: The utilization of engineering theory and technology and the cultivation of innovation of college students are the core com-
petence for the Application-priented undergraduate universities, and also the foundation of the graduates’ career achievements. The ener-
getic education mode of applied undergraduate universities is still in exploring stage, research on training of applied ability of students in
such undergraduate universities is an urgent issue. In this paper, the students majored in environmental engineering are used to analyze
the present training situations and the cultivating problems of students who major in applied environment engineering. Based on the par-
ticular requirement of the talent cultivation, we put forward some suggestions that rely on the science and technology innovation team and

the cooperative innovation center to build the cultivation mode and the guarantee system of applied engineering talents.

Key words: environmental engineering; innovation team; synergy innovation; security system
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Theoretical Analysis on the Promotion of Al
in the Construction of Specialized Counselors

LI Conghui, YU Kunyong

(Jinshan College of Fujian Agriculture and Forestry University, Fujian, Fuzhou 350002)

Abstract: The breakthrough in the Artificial Intelligence technology gets wide attention from government and all sectors of society. The

intelligent service and creative development of Artificial Intelligence solve the outstanding problems in the course of the construction of

specialized counselors the less prefessional team, prominent transactional work and the lack of professional training. Once the Artificial

Intelligence technology is applied to build the specialed system, replace the transactional work and develop the interactive platform, a

counselor will be able to transit from management mode to service mode. But this kind of transformation needs to solve more ethical, insti-

tutional problems.

Key words: counselors; artificial intelligence; professionalism; specialization
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