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B E AR S U A S AR R LT 5

A BReE, BL O, & R, FEAE
(RFERE AT HRFETRER, FHd ®RF 354300)

 E R RE K AR EEEA R IS TR IR A, LA A O AN, SR IE SRS R BFSE T
TRERE WEDRFE (TDZ) | M 008 (S )\ AR LR (2,4-D ) %5 H AR /NS 258 I S i, 25 SRR B Bk &
/NS A R L5 SRR S MS+1.5 mg/L TDZ + 2 mg/L Sger + 0.2 mg/L 2,4-D +60 /L JREHH ; U il 5 Vi FE 1) PPass
T LU P /N g 188 A K 36 PR B 2SI 1 5 FR 0 MS+10 mg/L PP,

KEEIR  Fk & 025 LU BRI

REY#ES.S723.132 XEFREM:A  XE4RS:1674-2109(2017)03-0001-05

7K B 4 (Lilium casablanca) W AR EH & )B A&
77 E A (Lilium oriental) 2458 Fh &, HAE = Sk 3K, 16
BHEW,TRFS BN, —HIRZIERENER, 86

YRR ER R | DASEE T 20tk . ZERT N TAE
Al b, N HIE AR IR B TR IR ST RE AR | MEOR
(TDZ) JRAME (Sgor) . AARALIR (2,4-D)FHE

PDF SCAH-A H

G 1) SR T 1 SR 25 0 bk T A T 940, PR S
SEIRREIR AN 5T TR, DA 4 AU IR Rk 5
BEECA R A TR B RS T e A 4R it T
—FRARGRREY, H A B R B AR IR A A N
SR B — 2B ST iR 1l 5 2 s LB
MR ZR S (ECAN R R A RIS IR 28 A [ T A B
ZE5ON, KT HKAGHHS SRR R E A LT
FEAGE® M A A S U R N B A S
PRBRE A B IRk OB L AR Ay A A 1 50 Ao
KRR , EASAEBHA S — M 2 TN 3R 11 3
Tk, T2 IR SRR AR, 73 i 4% R

Wr#s B H#A: 2016-09-27

ESWAH WA R AT A g 55 H 2013N2009) ;
e A AR B BT R B 2%l S H
(2014N0030); FEIZH K F=EAQH AL NIt
(201410397006 ,201610397006).,

VEZ BT A5 (1964 ), Lo, DU, R SE R, EZM
YRR R SR AT

WIRERE 2R E T (1966-), B DU, Z0i2, FE SR
b B BT IR 5 & R ST

XA/ IMBEZE I JUA ), 400 A e RO A B A K
FAIRE B R 2, S K A il
BROGHE SIS

1 HRSHE

1.1 bt
M EERH A /K E A (Lilium casablanca)fi
25 R R b R SR A
1.2 RF
6N EILIENS (6-BA) .a-ZE LR (NAA) | 5K
S LR (2,4-D) WEFE (TDZ) i RO (Saanr) 25 R M
(PPags) . 70%3E A% ,0.1% FHoKk o /K%, DA FAE A
AT R 3 B Al gaatn .
1.3 FHik
HMEARTIALBE 475K B B Rk s 5 #ET, Se
Fk vk 1 h, SR H 0.1% KMnO, IF#IZ 1 10 min,
LK M 3] KMnO, BB 58 4k nhsedst.,
HME AR K SR AR & TR AT, AME
T FH 70% 095 216 30 s, FHC K mhise 2 W, R
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FH 0.1% FH5RIZ 10 min, FEHTCH K vk 4~5 Uk, HCh
BRI VIR 1 emxL em KNG, HRP TR RS,

BE/IMNEZEAE T #E . DL MS+0.1 mg/L NAA+
0.8% InifiE (pH=5.8) Ay FEA G 77 1 | % HUEHE |\ TDZ
Sy 2,4-D 4 PR AL, AR ZEI 4 KF (R
1), KM L(@)IEAZ TR (3% 2), 3k 16 ZHAb 3, 42
JEWE M B2 A 3 FhAE P A= R R R B K A a4l
SUBFRZN , TR BREERR 20 iR, BRI RN M A
3~4 M, HRNE TR 10 d, R B REOL T
B, JGRESREE N 1 500~2 000 Ix,14 h/d, B3R
(25+2)°C, %jf 10 d WESME R IFIE 5,60 d J5
41145 Ak PR S ME AT B /NS5, Frp T/
fig% 2K H= H MDA TE 8 00/ NS 2R Bl MR

*1 EAHRKER

Table 1 Factors and levels

BFAF 1ot mgll) TDZogL)  Sap(imgfl) 24-D(ugl)
1 30 0 0 0
2 60 0.5 1 0.2
3 90 1.0 2 0.4
4 120 15 3 0.6

&2 EXRWiEIE
Table 2 Orthogonal experimental design

SEIEGS B (mg/L) TDZ(mg/L) Sp(mg/L) 2,4-D(mg/L)

1 30(1) 0 (1) 0(1) 0 (1)
2 30(1)  0.5(2) 1(2) 0.2(2)
3 30(1) 1 (3) 2(3) 0.4(3)
4 30(1)  1.5(4) 3(4) 0.6(4)
5 60(2) 0 (1) 1(2) 0.4(3)
6 60(2) 0.5(2) 0(1) 0.6(4)
7 60(2) 1 (3) 3(4) 0 (1)
8 60(2) 1.5(4) 2(3) 0.2(2)
9 90(3) 0 (1) 2(3) 0.6(4)
10 90(3)  0.5(2) 3(4) 0.4(3)
11 90(3) 1 (3) 0(1) 0.2(2)
12 90(3)  1.5(4) 1(2) 0 (1)
13 120(4) 0 (1) 3(4) 0.2(2)
14 120(4)  05(2) 2(3) 0 (1)
15 120(4) 1 (3) 1(2) 0.6(4)
16 120(4)  1.5(4) 0(1) 0.4(3)

IENEUNE SR S LR S A W= RN
SYER/NEE RS IR R MR EE PPy (35555
(% 3), LI PPy X K A 1V i 25 10 58 1) 5%
Wi, AERRRE FREIG USRS 60 o/, BRI A 8 g/L
(pH=5.8) , FEFIRTFRILALFP 10 I, AT 3~4 HLoMii
i JERREE SR IR R LR s 2L 5 R AR
30 KRGS T R A, H b 5E 2 8= (AL iy /)y
% 25 RN EL ) x100%,

R 3 NIRRT

Table 3 Media for lily bulblet propagation

S 3 i

1 MS+0.2 mg/L 6-BA+0.02 mg/L NAA+0.02 mg/L 2,4-D

MS+0.2 mg/L 6-BA+0.02 mg/L NAA+0.02 mg/L 2,4-D+
5 mg/L PPy,

MS+0.2 mg/L 6-BA+0.02 mg/L NAA+0.02 mg/L 2,4-D+
10 mg/L PPy

MS+0.2 mg/L 6-BA+0.02 mg/L NAA+0.02 mg/L 2,4-D+
15 mg/L PPy

2 ZER545H

21 HKBEERENEEZFSHMAMN

M EAR IR B, B8 T AR EE TDZ, Syor
2,4-D FIFERHRC LE AR K A A/ N ST L
SN IEASIRIG AR AN 4, 4 PRI A/ M 2E )
TE A AN RIFEE A2, 2% PR ZR AN [ 7K P22 ] ) 52 )
KABAETEZE S R 5 TR 2250 Hr g SR m] i et
WA SR K B A/ N R T iU SR K 4
AP Z A /NS 2L B S KNI A . >
2,4-D>S3;>TDZ, #RAIE K B K/, W25 i 126 33 'H A
KA EE /N R TR Y B AR SRR T, B
MS+0.1 mg/L NAA+0.2 mg/L 2,4-D+ 2 mg/L SSsy +
1.5 mg/L TDZ +60 g/L HEME+0.8 % Bili§ (pH=5.8), 7
W HEFR L (8 S AL B ) | -2 hp A SME AR R 7 4= 6.25
AN (WLIE 1 K 2),
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Table 4 The results of the orthogonal experiment

AbE T TDZ Sy 24-D iy
G (gl) (mglh) (mgh) (mgh) H(1)
1 30(1) 0 (1) 0(1) 0 (1) 138
2 30(1)  0.5(2) 1(2)  02(2) 220
3 30(1)  1.0(3) 2(3) 04(3) 187
4 30(1)  1.5(4) 3(4) 06(4) 107
5 60(2) 0 (1) 1(2) 04(3) 3.14
6 60(2) 0.5(2) 0(1) 0.6(4) 567
7 60(2) 1.0(3) 3(4) 0 (1) 545
8 60(2) 1.5(4) 2(3)  02(2) 625
9 90(3) 0 (1) 2(3)  0.6(4) 260
10 90(3)  0.5(2) 3(4) 04(3) 131
11 90(3)  1.0(3) 0(1) 02(2) 145
12 90(3)  1.5(4) 1(2) 0 (1) 180
13 120(4) 0 (1) 3(4)  02(2) 177
14 120(4)  0.5(2) 2(3) 0 (1) 190
15 120(4)  1.0(3) 1(2) 06(4) 173
16 120(4)  1.5(4) 0(1) 04(3) 1.29

&5 MESTER

Table 5 The results of range analysis

TEH #(mgl) TDZ(mgl) Sen(mgl) 24-D(mgl)
K, 1.630 2.222 2.447 2.633
k, 5.128 2.770 2.217 2.917
ks 1.790 2.625 3.155 1.903
K, 1.673 2.603 2.400 2.768
R 3.498 0.548 0.938 1.014

B 2 Rt ARA T HREFGRE NE
Figure 2 Intensive test-tube bulbs forming in

the optimal culture medium

22 BXKBARENGEILHEESR

I3 HT AR U BE PP X 4 7K P15 104 /N B 25 1
SRR (3 6) IR AR R W], B SR B I I — 2 e
J& PPy ] DU 10 /NBEZE Y IR 5, PPy TR JEE N
10 mo/L A HEFE R A, HEGH AR KK 5.65, {HIFE N
15 mo/L I, 358 RECB IR B (BRI S DY
/IN, UL PP 5 B e v 24l NBEEE ) 04K

K 1 28 6 /RTEA FIFREE IR A/ Mg 25
BT R ARG G SRR AR, AR
ARSI o A R ST o8 B e

FR 6 AEIRE PPy XEKE G/ ZEILIEI N
Table 6 Effects of different concentration of

PP,z on lily bulblet propagation

HFEGS PPa(mg/l) HFIK  EEE RN

————

CEREE E S PN S PTORN +s

Figure 1 The bulblet forming on lily scales

1 0 63 115 1.83
2 5 65 166 2.55
3 10 66 373 5.65
4 15 62 71 1.15

B3 /B E D3 R NG 53 SR L

Figure 3 Showing the single bulblet inoculated on culture medium
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B4 FIFIZHRAI PG ERAER
Figure 4 The propagation of bulblet on the medium No.3

A5 s Eaduhet

Figure 5 Showing the leaf differentiation on bulblets

6 wd I SEEREHmAKE S

Figure 6 Plantlets formation via bulblets
3 s
TE A AU SR e s o 2R B 2

IR VEREF SRR AR TSR B R AR N SME AR L AR
PRAFA R ZR (R LR o SMEA, 3l i 75 2 i

E/INSEERIIT SR R )2 S A R 1 B
RIRZ , —eF 58 R BE A 1307 REAL 3 | 1 3%
S AT FRELRNIE BV B AR ) A K R 5
PR | VR ETC L 55 A 1 RO 09 25 19 175 S AR 0 5
FERTE S A s W 1S S IIUETE R /I 58 S R )
VAN 73i- % IZNEI[ AR NEREN =S Rab S (N
o AR A KR ) 22 6-BA KT NAA ZT,
2,4-D IAA IBA 2504

TR R B B ARG ), AR RE
IR B AR BB R E ] . R = SR I
206 EMEVR FE I B BE AL 2, AR T o0k, MR
3.5% EEMEIS FRF AR A A 8% 7 2 19155 MRl 6.50%00
WG BT Ak s R =20 K, TDZ HAy
YA K R AN R X W 16 TDZ 72 A
HRE TR R E A K AW H A
T UHE A A EIRSESRR D A gt e,
AT SO ST e W, MS 53R TP In— 2 R 2,4~
DX ESFART B A B @A R A &g
B, SRERFENIR T E AR B AR
BB SR, A BIHR E 22 2800 (PP ) (i 35 (e ik /N 25
FERAA IFA R T IE R ARG A K, Zamk
FIG R 35 72 = W 2R AE ) A K SE R AR HTAIL AR
L, LA A0 B 1 L 22 A v

BT BRI ARG NS TDZ | Swar 2,4-D
X 4R A R, 0 X F KA A
REBZOE MR R B &, B MS+0.1 mg/L
NAA+0.2 mg/L 2,4-D+ 2 mg/L Sz + 1.5 mg/L TDZ +
60 o/L EEKE+0.8% IilE (pH 5.8),4 PR K rhEbR Ik
JEXTRUAE /NS ZETE LR 2 e R, SR BB 4 R
AL, U/ NBEEEIG S FR A5 AR 7 — i i
PPy ] DL B e g/ INBEZEIE 5 PPy (935 B 10
mo/L B 5E 2 e e

Sk

1] TR =, XAEE. TORGEE A A AR5 R T o8 i 7 1
5791 H A 27 47,2009, 25(9):174-178.

[2] ki SR E M R S AR 25 T MO KR 1 B
FEN] AR AR 2+ 4]7,2010,25(3):328-331.

[B] i 22 Ay XU S mel A o 25 0 PR R A B 52 [0]. 2 8

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


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

W e 55 KA I B I S I S A AL B © 95

gl K2 47,2001,28(2):179-181.

[4] R 2w A i 2L 0 A R R S 0] R
2#4,2013,34(10):1961-1965.

5] FZ8), FEAR, Mk, % 0 a e =L o).
FaAelh K2F~447,1998,17(1):71-75.

[6] HB— i, PNLLAE. A A i s 10 25T LA RO [0]. T A
23R, 2011,27(6):90-94.

(7] AFSCa HBUH, BREERE S5 NAA FIl 2,4-D X 7R 7 H G4
UL IR 52 0 [J]. FE LR 58 2441, 2008,23(2):83-86.

[B] BT pte, B —ith, 55 A K A LU TR AR5 ).
TR MF B 9R,2001,21(2):142-145.

9] ZEUKAE, G We¥y XL ME, F/K E G0 i AU IR F A1k &
BRI VT Ak L2, 2008(4):83-85.

[10] FREE. AR EAFAERRNE]. R RE, 2012,
40(7):3906-3907.

[11] FEANRE, ") 420 A A SUR IR BOR 2538 [0 WAL 4 L B
2#,2004(1):78-82.

[12] AR AT 2504 T B AS TR AN A 22 T S 42U 3R

[13]

[14]

[15]

[16]

[17]

[18]

[19]

H LR ). 2Bk 23 41%,2007,13(19):242-245,

JAR 5, R0 BREE R ROG A I 7E v A A 0k
2L R P AOVE FALTI]. 2016,42 (4): 435-441.

MWL, TR . A AU R AR AR P A A 5 4 JR ().
LRI, 2009,37(4):1479-1482.

WRE = B 0 & dL B as BA BRI 0] T R 2%
(A SRBIAR),2001,22(1):67-69.

SRR RIS SR AR RO E A IR A AU S A
AR AE DR [9). VL PG Al 2747, 2008(12):33-36.

PNEEUR, TR AL S, A= SR, 55 BB A R AN R 5 A R
FRAE[I). Pa A L 2=4%,2011(8):142- 146.

ik U, 2K I 5K Ha I, 45 T AU SR TR LR K
FEFRRARN]. VLRl F,2016,44(4):74-78.

ZE TR XK A A K RE RS S-3307 X H AR K KB
PV 3R B4 5 e B AR G4BT [3]. 76 b Al 27 41%,2010,19
(5): 153-156.

GETE ManrE )

Culture Condition Optimization of Test Tube-bulb
Formation and Propagation of Lilium casablanca

YANG Lusheng, CHEN Xiaoming, QI Hui, LI Juan, LI Guoping

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

Abstract: 1o find out optimizing culture conditions for test-bulb formation and propagation of Lilium casablanca, the effects of TDZ,

San 2, 4-D and sucrose in different concentration on the test-tube bulb induction and formation were studied with orthogonal test design,

taking lily scales as explants. The results showed that the optimal culture medium for bulblet induction was MS+1.5 mg/L TDZ + 2 mg/L

Saar + 0.2 mg/L 2,4-D +60 g/L sugar. A certain concentration of PPy, added in MS medium promoted the growth and proliferation of lily

bulblets, and the optimal medium for bulblet propagation was MS+ 10 mg/L PPg,

Key words: Lilium casablanca; bulb; tissue culture; orthogonal design
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KT B—1E T T G R

sk, SKULIA

(B P DI PR EHT O /E PR EDRE G, i 3L 354300)

U DUAG R £0 508 IR LS A A6 S B ORI R LTI AE G DF 38 5 B e A
TR BN 3R R SRR LA EE Ty A B2 BC T O <K B2 (A 20 g FUDHE 10 g il 5 g) , ik (AT ks 20
g, ToKI 115 g, KLLMD 3 g) o WERHECTT 0 . £1 5L 40 g M HEE B O 3 9 FIRE 22 g IfTEY 15 g By Het
4:6, ML IBCTT VR AR LM -EABTE YRR T8 (BRJZ 5 I, SRR ARG, S AR, DR R LRy

B, WHEHEALNER .,
SRR : KLT MUY s WP HEE AR S T 7 5 e
hRESHES.TS219 CHEERIRAD.A

e LR I B AR, 2% PRl AR i BRUR H 2
JEE AR — R EZ SO R ORI A IR T
T, At T AW 2R i R I RE o AR, R
LA A 2 2 B MBS T A 2R A R
HEAR TP 20 AT R, R X
KIRYIBORDY , W B PO AR TH R AR
AFIRRCRS | (A E TR BUHBE K st A e
SEABENL, M BN THAR—— o e AR T LU
AU AR ST 95%, KPR Hb ARSI
AREEEASCET O ORI T T 2R RIF AR

TP HEE /e R P T I S BRIy s AR, SC7E
BIR TR E R, A ORI T T 4, FEAE
OFWREAE, BA RO W4 < @S | Bl
o B I | R AR A 2 TP, AT S F DU
HERA N RER S OBV . 250 FR S R TR
e, BT 2 RN T AR BRI B F) 40 27

Wr#s B H#A: 2016-04-28

E& WA ARd A X sGE AL H (201611008) ; i £
44 IX % R T H (2015N3013) ; 4 Al 45 X 4l %
JE T AT H (2013Y3006) ; #E 4 2011 HrlF] A1
b o E RS P R BT G

VEZ A Tk (1982-) , 2o, DU, P, FE M ARk
B SR MRS

T EHE . 1674-2109(2017)03-0006-05

J7 I, R AR RS IO 4 A J T LUGE 224 B
(HELP) AT B ) B2 S TR T R AEAE R R 2 6

AR I R LM - BB, H5 RL 5T}
BAEHEAT T 455, e HRAAE-HAEE PR R A
Iz B R B MR, o BIPHEEE AT &, SE B T
MIEZR B2, T ELX 2 28 B AR AR R AR UL, B —
MR- LI REE

1 HRSHE

1.1 #8t

NTTTE 5 M NAR LF s B A N AN = 1| IS Ly i)
(IR EARSAVRE X A EEire R 2] K irign i) E N NEARS R
#& Mo WAL AR A T =B A BR A
PR VTSR A v T, v TR O BB
J& ik 80 Hiffii, & H .

1.2 &&

B UL (FW80 KT 2R3 A R
AN R IV SRR (YXD-24B M T 5 it
HABRAF]), e RS 5744 (DHP-9082 i 25 %%
IR EABR AT, SRR 2K E S (YXQ-
50511 iR A BRA RSP R4 ), @i
YE 5 (SW-CJI-1FD # ki & A PR /)55
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kAR R — AR DR BT AN

1.3 REWAE
131 A K@

TOF Bz 2 H 2K T T AT IR 50 43 2B, v 7Kk T
Fe FEAEL T7 My AR RS 20 g 8 10 g g 5 g; il
BRIEAEL 5 < AR RS 20 g, Bkl 115 g, KLTHl
i3 9o TERHIEAREL 2 . 21506 40 g B 22 g 24
[ 15 g TP HEERCER RO 3 9. B MARITC L2 4:6,

132 TZEAE

™ it
#
g EENT L . EEe
SE | R | o | w8

1.33 BHEEAE

2k 200 °C, R 2k 190 °C, Kb BstiE Sk 20 min,
1.3.4 X%t

(LM ZFEIA B

OYf A R

TR R ZTARR YA In AKRE rh DR B
Tk B BRI AR N 2 i a1 R BRI R L 4%
PEELRIEC T , (AR RIS 20 g, oK 11.5 g, % B KT
#Hi¥y 1.2.3.4.5 g TA/KF-Bydsna fl vk, (R
TH# 20 g 7K 7 g, E D HE 6.8,10,12.14 g fi
AR AN AN K 4.5.6.7.8 g FLAKSEAGE N
sIVEAME . SR PREAREE BB E PN T PR
B R YEPKF- o TR R T L s PSR
HEETPET, 3 R IRA B (-3) A ER(-2) AKE
M(-1) —f(0) FEI(L) E(2) AREH(3),

FEBCTT AT R b, BT b i b PR 3R FA T
WEMARZNIN, KRS A i B AL
FIFAS B TSRS — MR ZR R A

@y SIS E ST b g

T HEAE o BB & . RPN |
SATERY S AN B S M kb i) 2L R 3R i RERERTC
J7, 415578 40 g, BEE I L ok 1.2.3.4.5 ¢

FAIKF-R TN ; FHAPHE 10,15.20 25,30 g FL4~7K
ST NEE ; BERY 5.10.15.20.25 g FAN KN
SRR, SRR BE 1 S B A0 7 VA 2 45
PRI ALK

(2)IE3 B

TE PR ZAR 0 LAl S IR SRS, U ik
PRI ZE Sy TR R ZT MR A0S i /KT K2 v L b
FIES I | RIS I, B Lo(3)IEZE 3R, 3k 1
J7R o VERMEALIE R 2« PHEAC R GO AN I3t | PR
NI ATEDRY TSN A S Le(39)1E3FR , gk 2 iy
TR VABE DR AR AR T 2350

®1 HREZRERERRKTER
Table 1 The factors and levels of orthogonal

design of the piecrust

B
¥ kmmmmE  APERIE  RMRNR
() (8) (8)
1 2.0 9 5
2 25 10 6
3 3.0 11 7

2 BHEXTKBRRERKFER

Table 2 The factors and levels of orthogonal design of the fillings

H £
*F FTHEABMHRINE ORERINE WHEIR
(g) (g) (g)
1 2.0 18 12
2 2.5 20 15
3 3.0 22 18

14 RBEESIRE

MRIEAA TR L 2K 4H 2 10 ZRCE T A 4
[ R AN W T Y AW 00 1| N SR SR EA
FURAE 4 J5 T T, BE TP E bR e IR 3, BR
B VE N B ZAT A
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® 3 Kaw-EREFRETNE
Table 3 Sensory evaluation of Dahongpao

tea - Osmanthus fragrans Lour pie

b BETFNER SME(Y)

%f%@% R RS, 20~30

, B

WEGOID) bomml wesese Tamit it 10-20
ANHRN A TE % Wz | 60 1~10
DFEE R, @55 R 1320
RS

IR0 SRE, @RS, AR 113
RRE, @R 17
BRI, Tk DHEATITE S 1320

éﬂé/[:{(zo éj}‘) %Eg%% N jﬁ%é‘i > ?ﬁ’ffé%?ﬁ*ﬂ*ﬁ 7“‘13
BRZANHE , Sea4  UHaiisE S 1~7
FAREARIG , FOTASG , Bk e 20~30

PR (30 43)  BCAAMEANIGK , 42wkt 2, iR 10~20
AFANE KRS K2 Dt 1~10

15 HEYKREREBNHNE

T SRR 7 i, T i PR 3 2 0 W )
BT E AL, S I8 (GB/T 7009—2003 &4 1ty
BAAREY LSS PR FIGLAE PR bR 6 R LT M- AR
OF B T V& A B (cfulg) R i T RFE/(MPN/100g) | 25 T 3
Bu(ctulg) FR A (ARG 5 11) (KOH)/(mglg) 4TI 5E |, 43
W BE (GBIT 4789.2—2010 B ¥ s Kl =2 ) (GB/T
4789.3—2010 K Ji7 A #F 11 %) (GB/T 4789.15—2003
75 TH A BEREH%50) (GBIT 5009.37—2003 £ Ak H3ih
TAARIER S0 77 5 ) ARSI 5 EE R A

2 GR54HH

21 GtRBRFRXEERSNT
2.1.1  Rerdayifom 3t K ia— A2 bt a0 %
TR A RLL AU S I 23500 1.2.3.4.5 g,
MIEL LAl REAR B Bs it 3 g i JECE O
B o RELHUBY BTSN DI A DF B AR A I 2
KM L 2 | BA RLHIA AR, (H ik
B, IR R A P T 5 A B BRI L2 i =
B, MIRMESED UEN T B ALK R R £
A, RETHIA AN 200 LM - HEAE VA D Y 1 2%
DR FE AR R R BRI, HAE IR R BRI 3 g

BHRA
25
&K 2 —_
bR 1
10 "
5 i~
';.l i 5 i .
1 Z 3 4 3

2T HUH) (1 I A
B 1 Kool iR e g 2t K 4de -4 At o9 %
Figure 1 Influence of the addition of Dahongpao tea powder on

Dahongpao tea - Osmanthus fragrans lour pie
2.1.2 Rk E G EE R e AT K Lot — AR e AG Y
AL
JKIM B R LRSS 5350 6.8.,10.,12 .14 g,
HIPE 2 R, A RPBERG A IS 10 g B, HERAE
B A o S ARSI ] R RLTHR A
TR AR HI-HE B A 2 I T Y R

20 -

R 15 T ="
b g
.lm 10
sk
o . i i i
8 ] 10 12 14
FI - m ity

B 2 AR ¥ER IS AT K LAt — A AL A0 R
Figure 2 Influence of the addition of sugar on Dahongpao tea -
Osmanthus fragrans Lour pie

213 E R E A Reie -G ¥

JK B R KM A ES I 5351y 4.5.6.7 .8 g,
Hi &l 3 Al B B b E KIS I 6 g I JERETT
Wi, A ) B FRIMES X DR B BRI AR R,
FRMIINRZ , O B TEREAR, S AN H Aok )
Df R AR | s MRS

& PRI A
by 1o} o T
&m _ *_.:-""f T—
gl
4 & & !

¥ Big
A 3 R bR &5t K eoae -4 A5 %0k
Figure 3 Influence of the addition of oil on Dahongpao

tea - Osmanthus fragrans Lour pie
22 BRIEXRIREERSH
Df R IEASIR IR 45 N3 4 Fow . DE b Ratt
3 L HE KX A D it SBT3k PR R AR YK
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kAR R — AR DR BT -9 -

9 A>C>B, KL, RETHIU AU it S E 2R T
BRARELA Z AT 45 ST 0, e 1 KA M- AE
TEEIE R BB KR AB.Cs, BRI T 22400 . K
ZIHIRY 3 g FRPHE 10 g Bkl 7 g (HRFER R P
BEVEMER T LS50 ABL,,

KW T LSO TR R, B e T2
J& ABCy, BIURZ R ATHI A N & 3 g, AP TR
T 10 g EKIMASINE R 5 g,

R4 GRRERTH L(3°)EXIRIELE R
Table 4 Results of Ly(3% orthogonal experiment

A B C
LR
Rasily OPHE S S

1 1 1 1 65

2 1 2 2 73

3 1 3 3 90

4 2 1 2 88

5 2 2 3 81

6 2 3 1 85

7 3 1 3 88

8 3 2 1 9%

9 3 3 2 73
R(HME 1)  76.000 80.333 82.000 —
RN 2)  84.667 83.333 78.000 —
R 3)  85.667 82.667 86.333 —

K (%) 9.667 3.000 8.333

23 ERBARRHKEERS S
2.3.1 JHERTCAR BRI e 3 R L0 A0 — AR FUAG B S 1
Hrh

FPHEE R OB BB 20500 1.2.3.4.5 g, M
P 4 1500, PHEAE R BB O ES AR 3 g I, JEVE PR
B o PHRAEH U RIS D i HAE A AW I
Tk Z2 ik FEAEF AR, (E BRAH B I s A8 K
ZMEEA WL T, Wil 5, Sk rHEE R
A I 3 g B TAIEA HAL BB , WA
WL BRI EEAE R A &

20
N

/i 14 Lo B S
KSET] B .
Aoty
@ 8

l] i 1 A 1 ]

2 3 4 ] [

P T i 43 g
B 4 FHAEA BN B E 3 K LAt~ 4G5 B ol
Figure 4 Influence of the addition of Osmanthus fragrans
'Pucheng Dangui* Lour powder on Dahongpao
tea - Osmanthus fragrans Lour pie

Ykt o B B RE R A AT K LAt~ AR RN R
TR O BE R TSI 235 10,15,20,25.30 g,
W I RSRE AT SCE PR R B TR (B SS
it A2 SRR R R, TR L, Hi & 5 AT LA
T, AR HEA AR 20 g B, PR SRcdy , RET -4
FERADF R R WS

2.3.2

20

15

&R

~ 1D

tm i} i M L

ﬁ) -5 'I.V 15 20 25 30
=10

1 R i A ik g

-
_'_'__,_,—4—\_\_\_\_\_\_\_ -
#_:—'_'_

B 5 &4k R A 5 K it — AR i A 69 % a
Figure 5 Influence of the addition of sugar on Dahongpao tea —
Osmanthus fragrans Lour pie
o By A2 2 K AL — AR A0 R

PER A0 5.10,15,20,25 g, AT
TSI DI R R, 23 A AH B AR D
R, S0 1%, | 181 6 AT e R DR 1 ES B S
15 g WGE B, R

2.3.3

20
—
&K 15 e TR
* B
Sy
B 5
o . . . .
5 10 15 20 25

LNTTE R TR ]
B 6 a5t K 4t — AR G
Figure 6 Influence of the addition of cooked flour on Dahongpao

tea - Osmanthus fragrans Lour pie
24 EHEXREERS S
TARHEAS IR IR 25 R 3% 5 B TR
FEREORY | EVRDHE T X A8 D o B2 il 1 = T P
FARUCHN :A>B>C, L, Sl R AE R OH O s i
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NEZENER, AROIRE R, W Hrgs el , Big
ERATH-HAEE DA R R B ABC,, E
PPN R o AL B 2 ABAC,, P — 3, Rk
WP PG SN 3 g PRSI 22 g 24

% IESCIAER R AT E TR HAE DR B R AR
T7o DFBEAERARIE T 2 - 7K B (A% Ay 20 g
WhHE 10 g A 5 ), R (A Ry 20 g, E K
11.5 g, RELHIHS 3 g) , TERHAERAERCTT 2 2152 9¢ 40

RSNk 15 g, o TP HEEAL RGO 3 g M 22 g BATENY 15 g, B
TARYEC b2 4:6, B HZ BT HIVERY K- AE A Dt
FEARHMI | TAHR-2% | BRIZ A0, AR (0, A 40

R, BTN, B R R &R, tAREIERY TS A

x5 BRRERTH L()EXXR

Table 5 Results of L¢(3% orthogonal experiment

A B C
T A .
1 1 1 1 72 & s
2 1 2 2 70 5% 3k
3 1 3 3 80 [1] RIS, 5K SO, X B 557,55 255 SOk -5 550lh 435 & e 4],
‘5‘ § ; § gg H A 2718 412, 2008,24(2):385- 388.
3 g i é gg [2] JGe e 77 2 AR 2R M)A R h R AR k2
8 3 2 1 85 T, 2005:48-49.
9 3 3 2 95 [8] TICR, & HETFe. Zntrh 20 10 45 185 I WA I Pk (O R 5%
R(ZME 1)  74.000 79.667 82.333 — »
R (HIH 2) 85.000 78.333 83.333 — [J]. Fh¥EZh, 2005,36(10):1453-1457.
Ry(XJH 3) 87.333 88.333 80.667 — pos = S St g Sl ; o 1
K2y 13333 10000 > 666 - [4] F sk AN, 1 T, SR T % MR [0 € R

; . $%,2008,33(6):121-123.
25 WEmERREBHONE [6] SiEEE. DU SRR A D d (3] BriEdsm,
et T Ny AR R E Y A L N R Y SR ) 2003,(L7):105-108
5 cfuly JIBRIEAK BRTTECY 15 culg MINIL o) o gutn, s i BB R B RO TSI £ 5 5 T
i) (KOH) A 1.8 mgly, 454 (GB/T 7009—2003 £ % ,2012,33(8):112-114.
o, AL T AR UEY AR A BRALFE R AN G W48 HR (71 EIRME, MR E A, B Bk EE, 45 A5 IR TR BiL 5 9 BT Al 43
H) R [9]. 25 M Rl£,1984(1):61-62.
3 g
FAEY # . vt 4T )
30 2 7 B R 2 | TE A, TRkl LR 2R 3l

Development of Dahongpao Tea - Osmanthus Fragrans Lour Pie

ZHANG Jing, ZHANG Jianming

(Collaborative Innovation Center for Chinese Oolong Tea Industry, International Tea Research Center,
Wuyi University, Wuyishan, Fujian 354300)

Abstract: The Dahongpao tea - Osmanthus fragrans Lour pie were developed with low protein flour, red bean, sugar,Dahongpao tea
powder and Osmanthus fragrans Pucheng Dangui Lour powder. The optimum formula of piecrust and filling was studied by single factor
and orthogonal experiment in this article. The results showed that: The water-oiled piecrust optimum formula was low protein flour 20 g,
sugar 20 g and oil 5 g; The shortening optimum formula was low protein flour 20 g, oil 11.5 g and Dahongpao tea powder 3.0 g; The filling
optimum formula was red bean 40 g, Osmanthus fragrans Pucheng Dangui Lour powder 3 g, cooked flour 15 g and sugar 22 g. The suit-
able ratio with piecrust and filling was 4:6. Based on the mentioned formula, Dahongpao tea - Osmanthus fragrans Lour pie featured rules,
smooth, pale brown, tender delicate, sweet and not greasy, both the fragrance of Dahongpao tea, also has a sweet Osmanthus fragrance.

Key WOFdS;Dahongpao tea powder; Osmanthus fragrans Pucheng Dangui Lour ;formula;pie
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RAFT &R a6 & LY PS-b-PEO

EIRAL 8, TR 125, TR 123, JEH 129
(LI AR SR TR, M il 3543005 2. drrr =l AR AROIBIRSF4, wi iR 354300,
3SR EH AT g, i L 354300)
O SN R AL EURHR #7551/ 7 RAFT i (3-benzylsulfanylthiocarbonylsutanyl-pro-

pionic acid) , A J5 F — & AE T 43 F RAFT iXAIBEAE AL , Fi-5 —im A 3L 00 PEO R N5 B K /0F RAFT 7, LL AIBN
FEIER, FERK T RAFT iRFGAE T, Hil 45 3] T i Bt R Y PS-b-PEO,, il 415 2 19 R & W H *H-NMR F1 GPC Ak,

S5 L ] = FREESL A T45 5 4, B R 2 A0 A L
KA : RAFT; S0 HR; BE5 1L s AIBN ;1 BHEER Y . "'H-NMR ; GPC

FRESHEE.0631.5  XEkFRIDAD.A

1998 4= KA B2 5K Rizaardo ZF-2% P 1 —
PR AT A SRR A Tk, BT 30 fin ol - W7 4
BN (RAFT), [RIHEEIEMERTE A H A —FF,
RAFT B4 S0t 23 i 7 A MR AE 1 H R AR IR
FhZ B S A I sE T 2 R A . RAFT BET 2
W TR G  PIR IER  PIJaIR S RS 5
HREALA R, H RN S BRI G T 2R G
RZR NI T —Fh & it B R Y i 2 77k

RAFT R G& B IS FIESH R G, De P
Sl RAFT RETEWCH SR AL A HLENE 7 1
AR T BLTRE N =57 75 5 D s T e e A 21 8 11 o
S L, il R A R BE R o TIRRE T — 2080 ik
8, Mori 454l £ Hh B R R IR L 1Y DU E RE BE Y PRI A Z
KA RAFT i e—FP R i RAFT X7, JfE i
RAFT Al £ B R E N- 2 Hme (PNVC) K RGE M
B B R AR NIEIR - N-ZJRrRE & PNVC

W B A 2016-11-30

EEWAB AREA BTSSP H (2016H0031) ; fREE A
HE T H (JK2016042) ; B i AR
ST H (N2015H02)

1EE /. TIRAL(1981-), 55, DUk, Ui, FENFE 4
MR I ST

X EHE1674-2109(2017)03-0011-06

AIRCE M B RV R A AR R 2 7 v B — 8 il
M R ESE IRTECIR R /TR R L] RAFT
WA, FH TR RAFT BAHIE T LIRERR K
TR ERRE Y,

SR, FEiE T RAFT J7 ikl i BoAL Ryt , —
i B R — A P A S S R B D R A . FEI%C
o el T S A RAE LR W (mPEO) 1K 4y
¥ RAFT I, R GHHTHRIR IR A . SR
RN A = BiERIE A Y PS-b-PEO, X FP ik
AT LA SR B e i BEL R WA 6 1, 3 R i 25 4
I EA = BEE Re A A ik B L R AR T —FhE
Tk, HEREWE: A0 B Re A H T a5 iy ik —
AR T AT e,

1.1 ER

3-HFENMR , /sl A R k2R A F] 2R
ABR, o3l R 25 R A AR A FRA R A =R
THE, srtrat, b e ik T A BRA ), B4 i 4
af; — Ak, s e, R PR e L T A FRA |
W, ATl E 2 4 BE AR A BR A | AT, o
Brafi, E 2548 Bk 200 A FRA vl 5 SR el , e Hir 4k,
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ESE2TE ST g | S ) /N P a0 s T2 O ES AT S
AL 27350 A R 2 | B L 2% 48 ; mPEOS000, 43 Hr
4, Fluka fh2a a7 2\, F RS 2508 ; mPEO2000,
434l Fluka fe2zi870 A /] B R ILh 2R
1.2 RAFT i{FIMER

/NG =R RAFT 0500 il 45 i B 2 an il 1 B
N ¥ 26 g KOH %f#AE 250 mL 228 Tk, SR I 1
BRI W = AR P B A 1 T 242 n 20 mL
() B3-S EEPNBR , T N 52 J Ak S B FE 5 min, SR P22
PEEIHE N 30 mL i & TGRSR T B
2 B WP, PR P OIA 27.5 mL 1
AR, INFRE] 80 °CIHIE 12 h, FRA WA EE
A 300 mL & f, RIEHIMkER IR, HEAVZAZ
BB ANUZ R 2x100 mL S5 REBUKZ, 438
W ABUS AR MA BB APUZ T AR
£h7K 200 mL YEEAPLUZ, A 2x100 mL &5 7Kk
U, A TC/K BRI T4

W TR A DL e 20 50045 300 B o T A
b1 O SR iR, TR EC bt 5 &
M2 CBRAFRLE 3:1 B PEFRBG FE 5y B SR AT 2R 15 (5,

/N =R

NN
”lum/ﬂ\/\sj\sx‘"“‘@

B 1 BSPA #56%,
Figure 1 Synthesis of 3-benzylsulfanylthiocarbonylsutanyl-
propionic acid
1.3 MoFIRFIESN
JeR U RN A B RAH, I B =S - R
SEEEME 3, RIRTER TR PIRZ 5 g 5
RN RN TR B RS, AR 4l 1)

TAMBE 25 mL, BRI RS IS VR TE A SR
O SHERELZ) 10 mL $R 4t i — GO IR T A1
THBIRAHE S, AR IHARIZ) 60 °C, 1% 2 h, 1%
B E R VB B G A SR
6 h, A HHHELTR .
1.4 RHOFSIEFIRHF
RARI T AERG I ACRARI 2 mmol $240xt
f) mPEO % 7E 80 mL $4lifm i — S e b, B ki
f#JE A 1 mL TR TEKIERE, 20 mL 4l —
P IE I A B TR Py I A /N0 e 2]
BEMH, F IR FEERN 12 h, A TJCKBRBREN
B2 h RN R HCL s ik, B us i, vk
CERDTTE , 1108, FH OBk, B el ot ik - B T |
AHFETREIR T TR 12 h &

0
, I
@f—\; =3 OH el
o
COLH,
Fiy

<-H,u—{ m,:H;_oa;a-

|

B 2 PEO-RAFT #)&-%,
Figure 2 Synthesis of PEO-RAFT

15 XEZKHHI RAFT R&

SRR RIS, TEES MRS, @
AJE Il AR ER L AS TR AU AR & 4
RG> RAFT IR &) 2655 BB R
F L HE A -5 N, A ARAE 3 Ik, AR5 TR S d it I
fealig MR Ok, B RS TEARIR A
o SR, B RS RT RBER TERA MR AT
TRER T IUA SE VRN A | 4l B0 S Rl TR
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FIRAL, 55 RAFT I PR 45 il #rik Ba LR YY) PS-b-PEO - 13 -

AR TELAR , PO 22 08 W VRO, TV VR - T L2 -
FIIXAEAOTEES 1, ARIR A IR B S g6 B TR
B 2B 5E I A]

J LIS T 45 SRR R A R TRCE R 21k S, AR
SRR R AL, 7 TE C b rh UiV B R 2 M Be oy
TR AT LAEJOK P B OLEE , 14 R e 1k
mE], PRUOMIEC B A/, G DT 2 it
RS IR i 3R G MR AR B, DR e FH A
PEAH R4 TP A RE T 487 1] At [0 R A2 SR M i
i 1E OB AR e EL 2 B R T4 24 h i
) S s ] MR} EE SR ] PS BER 7314

i i

H .-:CN \:l:{-\nj.\/\sfll\s/ﬁ\[j
AIEN \ C("‘
or
thermial

B 3 PS-b-PEO #5845
Figure 3 Synthesis of PS-b-PEO

1.6 TMBERIE

'H-NMR: PS-b-PEO +i B 1 5 Wy 1) 45 1 F ik
K 'H-NMR B % ,"H-NMR i ] B A% 4 3 4R 1
Bruker AMX-500 il x2 , 5 G0 hia ), e =
AT

BEIE 12 (035 (GPC) . G W) 7014 73 Aii th GPC
i %€ ,GPC % [&] Polymer Laboratories 2\ ®] 9 PL -
GPC220 % i 5 3% {3 5 , >R ] =4 PLgel 10 pm
MIXED-B 4%, LA PU S Wk i (THF) A 3t 2 AH , Tt 3
1.0 mL/min, &5 EE R 0.3%, X7 = T 1T,

2 HRSH®

2.1 H-NMR R{E
2.1.2 T ZAES R AR T

&l 4 Fp s oy B R Al SN 7 WA g S 1A
fb2F0i#8 301 7.3 (m, 5H, Ph) 4.6 s, 2H, CH,-Ph),

4.1(s, 1H, OH), 3.6(t, 2H, CH,-S-C=S), 2.8 (t, 2H,
CH,-C=0),

W TR FRAR 2> 20 M . L 4.6 (s,2H, CH,-Ph) 8 i%
JEHAE 2, 7.3 (m, 5H, Ph)FRrHFH 5.45, 4.1 (s,
1H, OH)F/ 3 iiFH 1.31, 3.6 (t, 2H, CH,-CH,-S)f4>
TR 2.19, 2.846(t,2H, CH,-C=0)f > 2.19, 8=
2.0 MR VEET /R 2 B FNIE C bt DL K /b K i
W AREATIIRA Atk R @ 0 i T 5 7 s P A AR
AR ATER TCTE e AR Al (R W T A T
it T HN R SE R FRAE T Z BN N 2 R
NEFSEMANK o LR G ARG RS A2 6 R A TR Sy
BT BEART LU e 2™ W & A —BRBR S5

A 4 BSPA 94z k%A
Figure 4 H-NMR of 3-benzylsulfanylthiocarbonylsutanyl-

propionic acid

2.1.3 PEO-RAFT #:#t &3E 57

B 5 PEO-RAFT #44 #kig B
Figure 5 'H-NMR of PEO-RAFT
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iR b B 5 e Zebr b 45 16 g vl L &
B mPEO5000-RAFT Lt 5k} mPEO5000 7F 4.6 4 £
TR BRI B KA FIR R e RS
(A5 AH 2 1S R L e ) i S R ), BT LATE 4.3 Akt
PRI A =06 [RIRTE 2.8 HELRIER AR Y S — A
SRS I =0 i LR P R T 2.7 AL R
WEHR T, AR E G A RS Y LB ST, T L
JHITE mPEO5000 Fil/N7F RAFT 37 s b A3 31 T K
43 F¥) mPEO5000-RAFT,

T AR 40T . LA 3.4 A F AR LI TR 3 4
JZH 46 ALK j g 1.49,4.3 4bIKIH g 1% 1.36,3.6
BRI PEO =4 vk FP KL% 468.11,2.8 4k h 1% 1.38, i
i DL AR A ] LA R B R T R R A N 117
H5IIWRAE 113 ik, #Fii AT L5 2] mPEO5000-
RAFT K534 5 000 247,

'|:' 5

« L | Po.

T e A |“5'Em“'ff. \[KHJ
-~

A u
AR o,
|
|
-

A5

B 5 FWERAE RESM A EIER

Figure 5 H-NMR spectrum of polymer after washed by methanol

214 REMBFRESHT
MEREYRIALREGE R AT LA, 3T BETE 3.6
LA T PEO BYRHIENE, XAE 7.0 £ I T 5%
HCAS KR IR0 | [ AE 1.3~2.0 ZEA R T AR O &
BE AVREOEDE T HSETE AR b 1 o WA 12 £F
GORCIEIEER PRI AT W s P BE S PEO X
A PS, M. mPEO5000-RAFT £l mPEO-b-PS #Z %}
FERRCRE T AR B, K535 1 A5 vh el B Y
4.6 A5 =B FR AR YR TR AR T, R =

B lis 5% H LR R A T W, 3.5 AbIgenm G n , SA F
PR A T R O R DRI T DA R AR IE 3R
G153 T PEO 5 PS My BAL Yy, JF H =i lis A 14
BT BAE R4 b
2.2 GPC RI1E

AR SCHEE AR 5y F i i i B AL 3R 4, Foh PEO
BORREEN, 1 PS Bl LAiE i 1 i 5 B ] Fn et
LA EIARR > PS Bt , A FRESYRE
JSRUE=SN

& 1 PS-b-PEO #ERHEMH ST FEMAR
Table 1 Molecular weights and compositions of
the PS-b-PEO block copolymers

Samples 1 2 3
M,"o/M, 53 5000/5 400 5000/11 000 5 000/26 300

M, M, 9 1.23 1.37 1.35
Designation  PSs,-b-PEQy3 PSi6~b-PEO; PSys-b-PEOy5

E .a)determined by *H-NMR; b)determined by GPC

- T ¥ T T T T
& 5 4 3 2 | a

a)'H-NMR spectrum of PSs,—b-PEOQ;3

[ B G S S e e G S S e e
30 32 34 36 3 40 42 44 446 4B 34

Loghiw

b)GPC data of PSg,-h-PEO,;;
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¢)'H-NMR spectrum of PS,g-b-PEO;33

T
kN 55 4.0 4.5 5.0
log Mw

d)GPC data of GPC data of PS;-b-PEO1s3

e)'H-NMR spectrum of PSy;~b-PEO;3

314 38 38 40 427 44 44 4B 50 32

Log Mw
f)GPC data of PSy;-b-PEO;3

A 6 R E 4T &% PS-b-PEO ¥4 #4iE B F= GPC ¥
Figure 6 *H-NMR spectrum and GPC data of PS-b-PEO with

different molecular weight

Hi1E 6 ATLAFE Y, il 52 i B R Y4 it
SIAEE HOW PRI SyFie oA 1.23 & 1.37 Xy Wil
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537 RAFT 357 3-benzylsulfanylthiocarbonylsutanyl-
propionic acid , FrRAFT It ST f5 42 2 v 1 FP 4
SRk 330K 507 PEO-RAFT i3, 45 A AIBN 4
IR G KA T4 AT LU #5155 PEO-b-PS it
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B T 2 A B A ik Be AL R W) PEO-b-PS 73
T oA — , B =R 5 T Be R Y19 a5
Ak,

S 3Tk
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Synthesis of PS-b-PEO Block Copolymer
through RAFT Living Polymerization

WANG Zhaoli*?®, JIANG Huihua'*®, ZHAO Shengyun'?*, GONG Xinhuai***
(1.School of Ecology and Resources Engineering, Wuyi University, Wuyishan, Fujian 354300;
2.Science and Technology Innovation Public Service Center of Minbei Bamboo Industry, Wuyishan, Fujian 354300;

3.Fujian Provincial Key Laboratory of Eco-Industrial Green Technology, Wuyishan, Fujian 354300)

Abstract: RAFT agent 3 -benzylsulfanylthiocarbonylsutanyl -propionic acid was synthesized with 3 -Mercaptopropionic acid, benzyl
bromide and carbon disulphide as raw material. Then the obtained RAFT agent was acyl chlorinated with thionyl chloride and react with
PEO of hydroxyl end group to get PEO-RAFT. With PEO-RAFT present, PS-bh-PEO was synthesized with AIBN as initiator. The synthe-
sized polymer was characterized with ITHNMR and GPC and the result shows that trithiocarbonate group was located at the junction of the
block copolymer PS-b-PEO and the molecular distribution was narrow.

Key words: RAFT; thionyl chloride; acyl chlorinated; AIBN; block copolymer; *H-NMR; GPC
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S AT R A W h A R R DRI A R B

XIarsk, BRERE, BIER

(RFEFPE FREEM¥GE, . ®XFEL 354300)

& OE s TR TEDE FEAIAE (MISPE )~ AL IUHT (38 ik R G 5k b 4~ Rl Sk it 2 225 B 7
2 REAN 2 A TIREPE ST 1 BV SR A e R Rk P B 7K (9= 1 (B L) VRIBE S, FH i A0 R - 5 A I 25 00 2, A5 00 4
320 nm, A3EFIE 39 °C, WAl ZME-1.0% L BRIK (RFR LG ), 2 PSS FE >4 20~5 000 /L, K IUBR Ky 3.71 o/l Jiz FH it
J5 XS BRI R A- T RE BRI A | 89.4%~96.6% , AHIXTHRMEMZE/NT 10%,, 1% )71 HA A ) S AEHE b

B R O A AT R SR TR TR,
SCERIR]: BB s AT SEBRIE s B 2R 22 L ke
HE S EE.0657.72  SCEAFRIEAD-A

Tl HE R 5 25 ) (nitroimidazoles) /& — 254 fily KLk
W IR GERG B9 258, TR Sy B R A R B A
T8 &5 ah ) R g i s i, RS
TERBOR AEUETE , O 2w EPR L 2 E R ALk
24 44 BRI g R R E AR I T s, 2002
AE AL 5 25 YA R (FDA) A 1 2% I8 B4t
AR A s R Sk b A, AR
Al [ 5% 24 it WA B th B i S R s 2k 2
Yy R FLAER W B R ASHER I A S ik e A A
VIFE B S I,

H A, SRR A 2R A0 H RN ik E 2
SRR VR (SR R s i ik A S
LT, Sk AR I H A R, BT A s
ES 5, AR SRR b e i S e £ S AR HL T
B3 A2 20 , DR A ARSI 22 T i i B %] SIE B AP i i

YeFE HHA . 2016-12-30

BE&WA: F%KHAREHEATH (201407118) ; )R 2%
BeARM35 H ( XL201303)

1EZ B XU HE(1974-), T, DU PRI | 5 A Fifk
FTRE LR,

TEHE 1 1674-2109(2017)03-0017-04

IR B [EAHAEER (solid phase extraction, SPE)
S H T HCACH AT e Sk B B
Pl R R ADER A, M TR RE Y
(MMIP) 45 & T #l M Aoy BRI SR & Wit o5 s R
MMIP [ A2 B OB AR 52 41 (HPLC - UV) & )
TR B b A A-R SRR 25 1 5% B o s PR (AT EAL LR
R AN, W] DL SR PRGN 4 Sk g AR
RN,

1.1 ESiKH

IR 5 . Agilent 1260 LC( it #5287 MG i
B TOUHE AR OIS TR A ShiRe g AR
A, 56 FE ZCHEE A F] C18 A% H: (150 mmx4.6 mm,5
um) s B I G . L IEERIE R DGR AR KR TE
AR BRSO A BR A W B8 pH 3
M AIRTEAL AR A PR A A 5 THRHEAS . B IRS % SC 0
AR 7R

AT EEK L (4-nitroimidazole, 4-NMZ) Frifidid , 1
REBHEARAF NG, @ik 4l Sigma A Al ; @Ak
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B, VKBEER , o3 Brad, PEBEAL TR0 BRA 7 5 aliigoK
LRSI s L, Z A4l , | AR A A FRA F
IR, o3 M e, REET AL REAR 2GR AR |
TR — U S, T al, DR AL TA RA
Al A AUAHET SRS — R A MRS S IR,
TSR A PR R — IR PE TS TE S %, LR
LA B 7 A BRAA W) 5 TR RGP E T BN R 5
1.2 BiEHEH

0.1 mol/L F7 Bz -Mcllvaine 2% i . ¥ 21 g #7
MRV TK JFESRS 1 L% 1L 1Y 0.1 mol/L FrAsiR
1625 mL 0.2 mol/L Bz — S 4MIR &5 (VAT pH
#5),

HERHIFREL 4-NMZ 50.0 mg, JHH B fIF E B &2
50 mL, Bl B e A 1.0 mo/mL (bR ERE A
HCHE 4 CORFAPREOGIRAT o I I R A A5, i
il B — ZR 37 Jo ok B VR AR VA
1.3 @ifEy

3% FE . Agilent C18 A (250 mmx4.6 mm,5 wm);
LB : LM -1% CRRAKHE W 5 T s AHIA 3 : 1 mL/min;
FEIR 39 °C; UEAER .8 by SAMEI U K . 320 nm; 6
JEVEBRR P L35 1,

®1 BERRERF

Table 1 Program of gradient elution

Fif /&]/min 1.0%Z. 7K (L) /1% ZE(%
0 94 6
2 87 13
4 87 13

14 WREHZREESH

FHR BIAEE R SEDK s bR o T AR R B A 20~
5 000 wo/L 50 TR & TAEW, WEs ik iy (i
SRR G AR E TARRMREERE 3 1K, 435I LA )
JRA VR C (wo/L) Xl AL A BEF T2k [T 0H 4y
Mo F 246 H FR ( instrument detection limit, IDL),
15 HmETER*

4 100 mg MMIPs AT A ZIGEpRH, 435 5 mL
B EBETKIEL; B S mL ZHE5RE A 20 mL 4
JKFN 20 mL #7452 -Mcllvaine 28 mhis ik IR & 5 1E 25
°C,300 r/min #RZAEE, F51ELR MMIPs 145, DA

300 r/min fEEHAE 25 CAAMF MR  RIGE UG |, #E
Y s A 90% Bk (pH=2)3 mL Y% MMIPs;
W03 W, FE 045 wm JER g, 7R

2 #R5itH

21 ‘ELFRERIERE
211 Kok KeyirdE

XF - HEKIET A 2R A TSR A R A A, 45 2R
7R HAE 310~320 nm v Bl A fie R 58 AR I
DRI 4 320 nm 9 G
212 AHAaeyiksF

K T ZHE-1.0% K HAE R s, &3
T ERORES , RVESE N SRR RESE 25 ) 5 5 IR
BT3B WAL I RUALGT | U A TR] 2k
VG ATVR AN R A G 48 T B, i
TLBIAH SRR B BEXT B BRSO B A AR R 52
5T 0.5%.0.8% .1.0% LA K 1.2%0 £ TR X 4—fiff 3
KRR €2 JE L B (1A B2, S 45 SR & TR 2 £ R M B 1Y)
HEhN, A—TE DR eI ) 4 5 25 R A
T, ANEA AR pH A, BERE 1.0% 0 SE IR
BIFVRE
213 AiBegikE

U FETR , W T O B 3 N — e 1R, B¢ T
NJRIAE I (37,38.,39 .40 41 °C) X (5 15 B2 A 400, 25
7% J& 39 CHI 5Ok B A AR I IERE 39 CH
SEH AR
214 RikeyiF

P& v U AT Oy B ) DA TR | BT 2
FEA A Ta] REEIAE S, bR A H AR o A
A — A EH . — M HIRRT (i B ok 415

TEH A F AL A3 S5 F T % %¢ 7 0.8,0.9,1.0,1.1,
1.2 mL/min 3% 5 M 4 Fhd: R B RUR , &
IR S 500 R N B DR B AR HE VA RE S 420 B B
AN IR S PR R A B4R R LR IR
T A 1 mL/min B RSCR B 3EAR AR 1IN
215 ARpEREEH

L LR R LR 1% LK (KRR
TBIAH R HBE EEVEIRAR P, SE B T 4 min P 4-Tig Ak

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



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

XUBAFHE, 45 R BRI R A W v AR LRI A 3R 5k - 19 -

e bR 73 B A, s ofE (i B AN AT 1 B, AR
B, WX FRELS

4-NMZ

04— Wy J -

S PSR eSS R T A RN N
00 05 10 15 20 25 30 35 40 45
fHE (min)
B 1 4- ke A ZARRE R G5
Figure 1 4 - nitro imidazole antibiotic

standard solution chromatograms
22 MEHZNELEEE RHRBERE
JE AR AR, Frisbr e th Ze FAH S S HOL 3%
2 o MFRHATHL A-fiS ELmKmE A 2 7E 20~5 000 pg/L
VR B B A AT AR AR DG 2R % R 4y 0.999 99,
ZEMERREERIRE R A 3.71 p/L MXhrifEdm 22 3.2%.,

&2 tRAEHLIEX S

Table 2 Standard curve and calibration parameters

PIBR MR (ng/l)

20~5 000

Calibration 7778 R?

4-NMZ €=25.989 50A + 0.273 86 0.999 99

E ¢ AR (WG/L), A ¥ E AR
2.3 KERSFPIMESRENE

K PR 43 i [ AF 25 B -HPLC J7 v X SEBR W by R
Al Y 4 I R A 2Rk B HEA TR , W v 3
A X 4 BT, BRI AR S g R DL 2,
X SEBRUGARE it bR 13y 89.4%~96.6% , A X
PRI 22/NT 10%., ARG Sl k1 W] 3, 52
Bt by A it 00 5 P9 T A B 3o R SR 9000 ) HY /K
U (pH=2)3.0 mL Y% MMIPs, VR A 2 A AR
TR Tk TR ER T2 T B S
AR

0.5 <
‘ |
|

AL

1
4.0 — | ———
I

451 R
=1,0 = |

LN S, N IR, BT SR FR [ET N N A VS JURH [ O e |
00 05 1.0 15 20 25 30 35 40 45
Bl Cmin)
A 2 Gt &R

Figure 2 Blank milk powder sample chromatograms

i
0.6 ‘ |
| [
\ 4-NMZ
E u.n—- __—|r |||,~a- N
0.5 4 | l

A0~ I

oo {lfﬁ 1-l|:I 1.5 ifﬂ EIE- 3-Il;| 3.5 -|I|: 415
B min
A 3 MRt e €38 B

Figure 3 Add the milk powder sample chromatograms

xR 3 A-THEKMGTEREDNHHH
R A
Table 3 The recovery and RSD of 4-NMZ standard

addition for real milk power samples

; ik
Nillp ]
PRI/ (me/L) R /% RSD/%
0.05 89.4 0.4
0.10 96.6 7.1
3 #ig

ST T — g P [ AR K B -HPLC k& ] s i 2
Wik A- R SEBRIRGTAE R 5k T B R
4-NMZ 9 ISR FEATIE , I3 89.4%~96.6%, 1
X ARIEDR 2 /N T 10%,, TEWTEE ST Y 7 12570 X A o Y
T BEIK e 25 ) HEA TR I , HLRA TR AR e 1Y
RSN R A
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(RS H T T W)

Determination of 4-Nitroimidazole Antibiotic in Milk Samples
Using High Performance Liquid Chromatography

LIU Qilin, HUANG Xianghui, LIAO Sulan
(School of Tea and Food Science, Wuyi University, Wuyishan ,Fujian 354300)

Abstract:a molecularly imprinted solid-phase extraction(MISPE)-high performance liquid chromatography (HPLC) method has been devel-
oped for determination of 4- nitroimidazole antibiotic in milk power.The analytes were first enriched and purified through a magnetic MISPE,
and eluted with acid methanol-water solution ( 9:1,V/V), then detected by a HPLC with a UV detector.The detection wavelength was 320 nm and
the column temperature was 39 °C, using gradient elution process with acetonitrile-1.0% acetic acidivater ( V/V) as the mobile phase.The lineari-
ty range was 20~5 000 wg/L, the limit of detection was 3.71 ug/L.The recovery ranges of standard addition for real milk power samples were
89.4%~96.6%,RSD less than 10%.Proving this method is easy, rapid, sensitive and efficient to meet the needs of actual work.

Key words:

high performance liquid chromatography (HPLC); nitroimidazoles; antibiotics; milk power
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132 B TR 336 FP &% AR 55 0 B BE IR AR TUA 32
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(RFZEBE Ri2Ebe, fmd ®FEIL 354300)

O AR b5 SCHE DT A A 2, 3 BRI R B el s A R 5 BT R A
P R SEAEL , LASHT RO o e B A e A A el PRt ) R PR Jre B — S8 A SR

SRR W B DO A B TP IR S oL TS R
T EHE . 1674-2109(2017)03-0021-06

FE5SE S F259.2 XHERFRIRAS . A

BEE A2 (5 RAC AR R Bk B 2 ey A 1Y
W7 3y 2 S 2 1) ()L Wy S Ao 907 XA
FAS R e 1t T oA bR 1) A FRE | AR 14 PRish i 16
P S B AR, s B IOt A e ) i i A
2 =T B A RS S AP R
JEEEOSE ey et — b 5 B AR PR AR dL il 25
PR 2w REA I R AL DR T 1 — AN EEEERAY
SR e IR JE X A — A ek, H A iR 61 T
#1000 A, 4 HEIFERCE 1.5 RN, 2Ryl
F A RIE, 22 5P 2 W Sy 4y (e AL Bl B N7 PRk
s ABAE bR A RS AR R B T 4% OB, A ER
ALAFA R A RR IR, 2EFHAE AT RS LA 1, il
1 S E VT | 1) A 2 T X i R s e A el P
128 H R 55 Hh L B BC AR A S P AR, USUIRE X iR
SR e S At e A el PRt B9 R e SR BT — 2 Y
HAEAER],

1 RERFRKEIRERNZ BRI

A T R A A DR o5 R D R G AR, 5

Wr#s B #A :2016-10-27

ELWE 68 i 4 B0H 2 B AERE A 25500 B
(JAS160552).,

VEE T . (L (1976-) , 5, DU, Bl ¢k, 2 F
5431t WA ITIGE

FEEBER N LA 13 Rt H o Pt S A 94,
TRt S 4 4, N3k 1R,

5k s F] FEA HAARIE A M BCR R, 5
—Ff, 58 RA A ERBC R, a2 (i KK
AU 5 AR E T AT A S R, A RTTS
R BT EIIREL, R B s AR PG AE RS N I 1T 2
FARIR, HA AR BUTIRSS 55 = Fh, A HRAER
2, R Ay BB PRt | (EUR: A SRAR A BEAERS Y, T
JEBAEALS MR B & 55 ; S DURh , FT BRI, fn
2 DU 3E — K R peast R AR A 9 B AT RS T
KA. IR A5 SRR I AT AR, A i
B RTS8 R A R A ]
SR IRAS AR b2 A AR ] SR

2 HREFEBRREREFER >R

T e el Pheidd 14 B IR A B vl DL 1
Peish e JR s FEAR R, AR ORI F) o (H A % i)
G S E DT SOBCR AR TOR T 04T
S B H TR S e R A DU A e i R, L AR
P — 2 P P [

21 REREEBAL,EEREL

RREBEA AP R A 13 R, A A2 ik
59 A AL AURIE R 4 B X 13 FARIBAERL
PWILT AR 45 A L, P i (14 57 30175 B
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Table 1 The situation of wuyishan delivery point

BB AR Hi SR SHEAY RTEUA SEE#M#EJT BlatR BWREGEREA N —IRAR A
N, {=% 5 X _
rpE b A ) 15 9 2.0 10.00~22.00 600 2 000
s RS -
52 30 126 (P P2 ) 70 6 2.0 10.00~22.00 500 1700
R T R ﬁ”m?ﬁgﬁ% 14 15 8 2.0 10.00~22.00 500 1700
ECE - . _ 200 500
KKPGE a0 AR EE T 25 2 1.2 9.00~20.30 100 300
MR )3 I 12.00~14.00
TN 1 IR H 1 o 17.30-19.00 20 400
e FRRE 1 B4k 30 2 2.0 9.30~18.00 100 300
TR T AR 20 2 3.8 13.00~20.30 120 350
& i 37 15.0 2620 8 050

BOBR T 5 AR 3 AR PR AR % Mk L B
FESh , A JLP AR AR TR G Mk, X R
4% H OB PR LA BN | 4525 U 1 24 A ok
RN, G B A Ry T B APt | WA el
FNE b v b s ELARG B RIS, n . (B3 sk /e
—AENASTE T = AME N IR R AR R
VP2 N il 2 1By I W g i e S g T
BT, AP S B AR T i 2o E 2w
HACFR T et o, BT G LA B R IR Pt ) 2
I A CTE S R I E DO N Ao Sy = A N A B U
75% B Vs ] A B IR % s RS F L 7E 500 m 2,
DA% 1] B0 2 A PR e AN it 28 19 T B st —2 1)
XA PR 1 0 A8 B IR H AN
22 EEEMARG, TEARRESEE

e PRI R T 5T A TR IRLAS, ks
HETE R TAE N BULFEREA2EAE R F | A 42 A i T
T —JRARAIG, PRt A5 2 A AR TARRT I G, T3
%, 2AAE AR B S B S IR S5 A AT, 4N A%
PR PR3 3 2 AR R 7 5K, LT S R T
My, HATE 18] 2 KIg, 2 AA AR I (a4, A7
P T 38 R AR U SRR AR &% ok 32 e T
R, GH 2 MU E NS AN TR 3R, Qn2d

bk 22 038 A G e | 2 A B SR
S IR, B2 R 2 A A R i 3
2R TN N B2 A B A s A | AP Y g T A i
B N s FE SR IE

2.3 B EAERER, A FREE—

B T S AR PG A A1, A5 e S PR
rp U | R (5 3 R = R 4 2 R A TR
{HATF A I8 e o — |, FUR TR B A FE P s ik 2F
P I AS 3R A5 BAR R AN TR, X T — S gz E
farit- gk AR FARUEIA 7 ELFP A8 09 A 48
AP, B 2 B
2.4 BEAFRE—, REARBAL

e el peash 7R B B =y T A B — N R A
i TR AR PRI A5 ISR B MR St B ETRR 1%
HOMHLAERL T8 L I1A0, X Ir A 2 A AR A Sk k 5% 1)
HIIRSS o 1 H— 2B [ 385 M S e st | 25 R
fif ] 15 8 7 12..00~14.00 1 17.30~19.00, f SR4E T
T FURAGETTE], (R [ HLRR Y B[R] R
AR TERRIBERE LD T B AL, & B
2 B R G | 22 A VAR 2R I BRS , iXFE
—EFRE Lol AR Xz A bRt = A BB DTS
VERRIZPP P UEA T AR HRUE
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T LT S8 A el PRt P IR 55 v A T R AR R A - 23 -

26 FEESRSHEER/D, FHAEZHETH
E/IE

T T PA I v REL < 3 i v, DRI [T 5
fiRy bRash 5 T e AR ), JLPARAE 20 m e
A, X AP/ TR, 28 LD B T A BT P HE
TEZESNBLGE , L S ECEF AU R 2R, 2R
1B R T — 2T

3 ETHRFRRERSEFERSFOE
ERA

5T H AT B A el PR A TR 11 2 R, 28
FRE R T YR AR A BE Ry th & s, s R
YT AR ISR AR KU 3R 42
W TP TP iR 55 rh o Das R M R AR, — T
THT, T DA — 055 54 R0 44 A PRt Al A5 A | 5 S AT
SeiF S P RS P AT S e 88, oy — O T, T
AT LA R P i b e 2% 1) 6 PE S b, Al FR 24 4=
Bl [R]85 T3 R N B B PRt IR A TR
SEARGE TR IR S5 e B B BT AL =
YRR
31 BEIKFFRRENEPERS R OVESEST
311 EOAREVETR, BN E IR LM
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Figure 1 The location plan of express transit

service center warehouse
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Figure 2 The plan of express transit service center warehouse
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Study on the Construction of Distribution Mode of
Campus Express Transit Service Center

XIANG Jianhong, LIN Longgian

(School of Business, Wuyi University ,Wuyishan, Fujian 354300)

Abstract:in order to have some reference to the healthy development of Wuyi University and other university campus Express,the

paper puts forward the idea of constructing the distribution mode of Wuyi University Campus express transit service center through field

visits, questionnaires and other methods based on the analysis of the problem.

Key words: distribution model; express management; transit service center; university

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



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

KR FRFIR

JOURNAL OF WUYI UNIVERSITY

%36 % 45 34y
2017 43 H

Vol.36 No.3
Mar. 2017

gl

fr EPC TiEXIBEIEM

X

(AT E 2B TR0, f@i f@JH 350108)

ll =304 4O

e

 Z o AROTENE PR EPC TAEELERG , $ th 3 T RO R L FZ UM i () [ bR EPC TR %8R 1) 7T
ATARIEPR R | MBVA KU e KUK A2 SCAR R 28 XU . 1 R XU, L 3 5 B XU, 7 7 7 XU, 5 T A e
PR RURTENFEHRIR R, R S A A AR A TR, 42 41 L 0.5 FE AL 1) L PR XA BEATIE IE , THES 4RI
PR E R AR IR AT . 7E LR 1, BIAYITTAT AR S, SCB R EPC TRV IO I, 5 454 TR
SCAIRE AR T A1, S5 A L 00 KU 25 A DI B R KA -0.824 2, UK 45 U T4 = 4, v KUK, 1T
2 L5 SRR AR LIRS 4 AT T R EPC T RREEE USRI Hr, ll A5 BAN#  FE PR EPC TR USRI 5%,

SRR FFR EPC TAR b KUK TN B ERIALE: ;)2 R A1 W) o vl 4 B8

FESES . TU-9  XEKARIRAE:A

[ = EPC(engineering procurement construction) T
FREA TR B[R] A0 RI XU 5 S ) ol 327
A AV AT BB R R, R, % [ B EPC T A%
) XU ) A T B A B S, E T N A0 ot
()R A AF 5 B 30, Amani S AEEHR H 4 FH I 26 5Bt
VPO E PR TR XU , Matineh E S5ER FHE5H J7
PR XU TR OC ZR 2% 1 1 [ PR 0 TR X
B R B T . ARBAFIN B AL R A 6] PR EPC
TR HEAT U, TR SE T XU FEFR 2341, 2R e e
S35 E PR EPC AR Sk T AR TR AR B Al S it
I B 149 XU PRI 2R R AT R0 Bty 7 S O 1 R RSO 25
A VEUEPHN EPR TR H XU . A 0T 24
AL LA A DL SR AR RIS, ELXURS T
P it A v A AT A SR LA S T2 LR
K SN U A R B SR UN [ VWA B PN T =38

BTl A BRI A B X PR EPC TR
P KRS A T4 T R G U, @S [E PR EPC TAE%
TR PR . R S R AGE T S48 PR

%5 HHA . 2016-11-13
YEE R Nk (1984-) , &, DU, P, FEMH - AR T
AR BT TH AR

X EHE1674-2109(2017)03-0027-06

H, LA 0.5 RN RY ERRXS A E ST T 2 A
HE AER M, FEAS S R RO HE I E R PR 2R 5
RO, il 200 W AN L8 (A )l S
e G B, 7EERl b, Yool e 5 AR BR
EPC TRESHKUSIFHT , 32 1 — b B T2k AR A 2 1
JER i i 1R B EPC TR BT XU My T ] 4R 7t
P IS AT B nTA TR R

1 [EBR EPC TREEFARKEIFMIEIRERR
=y

EPC BizlE — M adiit s R it T &
R, B ER TR SR, 72T, B
SRARCEL B ARIH T 043 KU, (H = AT 9K T I o v XU
B, ASSCHET L =LA DAOR i Y SEPR iR A oRk by 5
fitlh, 73z 25 B [ N A SCRR X FE IS, IR AHOG B K
M2, et B TSRS EPR EPC TR
BT DL LS,

1.1 BELAEXE

BOIE XU 248 [ b EPC TR e [ LA A B
AN PR R XU . ARy 3137 | b X i 58 R
L B 0GR 1Y AL | BURF I B R AT R R 10T

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


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

- 28 - (RAFABE ) 2017 472 3 4]

HIOAGH TR X S R A T fe fli TR e
B2 B RS 2 s A BT, FIDIC AR K2
(EPC TAEG R ) HUAE i | BN ZR B AF LR XUK:
P A PRI A RS Sl = o B AL XU
12 BUREBRRK

TSR IR S Ay A DG I A A B ) R ok
Y RURS: , A AN 4 TERIHAT I AN (BRI
UL L2507 E R B2 54 B ont TR
SRt v AL, BT EPR EPC TR 5 A A
AR ZRANR], DK S [ 58 (0 BT 3245 R 1 BURAS
B VEFURHRE M, (B B A KRS &80 AR T
FIDIC i Bz 5 At A R 7% B XURS: Rl 7 AH
1.3 #HELRE

FE SO AU 248 B SR BUE D 8 S Uk s
1B RS DT T 22 57 LR AU . [ R EPC
TS Z 5T REk AR E K AR E % Z 8
Fh oSk 22 SR 4 TRE IR STt HY SR AR 2 AN 2
N1 )| M i)
14 &Kk

NS (Rt E Sty o | 5 e 15 e
ACHA AN i 2 55 R 2R SR B XU B T PR EPC T
(RSN i bred s X el [ O 2 9 o A QR 2
AR RO, L E LB EERA T A
Tl 0% PRI A i P 6 4 e AR R R I DA R
ST HEAL,
1.5 BHAXK

SR XU 236 [ PR EPC T REFTAEHBAS R () [ 4R
IR s TRR R KU, . A045 52 A b BT 25 A | D izt
EOFRLEZ S5 A A R 7 S U I NEIE I K SN S P AA R 20
B PR3 BRSO H AR P AN e TR A S5
it , L 2] R MR . AR FIDIC 4R e
b = B AR A AR IR 7 3 IR (BAE <A
CIE7iwaRi ) e S A W eV DN R SR YOO NI E WA 9546
PASHR 2, Flk 320 2 T 34 2, Rt
b A ARFHER 53 AR U
1.6 WFEEREK

PR SR AUBS JE A8l =% PR EPC T R4S FEA
UTE B . il FE IR AR RS 2 TR I
JEATERTEA 7 b 3= i =[5 BR TR A & it a3

XIS AR L Bl 3245 [R5 BEAE AN IR 4, #F
WX AR BB A 7 32 B
1.7 AEBERXKE

AL AU A AR B R L (4 XU A4 A
[t ANIRAR AU S AR R RS E KU | AR AL R
JELIA T3 AR R AT RISEAS 20 D K G R A U
FEREHER,

LEE AN FIRA AR #E [E R EPC TR
KBS TEM AR PR IR R W 1 s I F8AR R R 2 A~
B ALAE T AR 31 D A6

% 1 EPRR EPC TRERAXMITMIEIRE R
Table 1 Investment risk assessment index system
of international EPC project
B —ZXUR ZRR
BUR 2% Uy, H X R Uy, 15 PR

A KRB g, BORASCEITT U, 8
U e Ui

s BB U RS Uy 55507

CEIRIE ek 225 Un, 1R BT TR

% Uy,

ol ESCESR Un, AR INZES Uy, 4
WUEE U IR L RITRETE U, AAESZ LB Uy,
EE]%

EPC 23 WHWARE U, ARERRE U, 20
T KU U, ZBTEHESEAL Uy

LIk A R Us, IS Y o B SR B
B B Us  Us BB URSIE Usy AITH U

A\ FEFEARMRTA Y Ug, IBE TR
WEEH ATHIIAT] Uy, Tk Z M b TR &

JAURE Us B TR] Ugs, b 2065 3 H %2 A7 A HET Ugs,
W EFFEHEE AL Ues
TREFR AR Un, THIHGEIE Uy, 7R 4L
ARERT R BOPR IV IXUS U, R EBLRTHE 29 A )
WUEE Uz Un, ZRELEGA TE A U, K ELRTIE

PEIRES: Usge

2 MRS

21 YTEMREAE L
211 AR IR

HRAEE BR EPC T2 B XURARFAE , 1 IXUSS: 525401 43
Al B, A AR AR AN, AR T
AR 2, R R A R A A S Y R (EE
Fil, U [EL B EPC T AR 48 AR () 28 Bl Ay

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


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

X B FHS T R PR EPC TR KUS A - 29 -

N ¢ v, | [N¢ <a,b,>

C, v, C, <a, ’bj2>

R=(N.C.V)= = (1)

C v C

n in n
AN A E PR EPC TR F % KU 1955 | 55895 C
9 N; BUHFAE 5o R Ny SCTRAE C BT B 22 (B 1]
IS8

212 HEFIK

T 4 AR S ) LR, B

<a, ,bjn >

pc vy, pc, <a, ’bp1>
C, v, ¢, <a, b,>
R=(p.C V)= = @
Cn Vpn Cn <q3n 'bpn>

Krbr.p KE PR EPC TREBCHE MUK 5 1 28K v
p R THHE C BT SAE B p iy 3,
213 HEFFHT
XIREVPY E PR EPC TR XU FR R4 T 04T,
R EdE YT RoR TR BRI C .
Po C; 7y
c, v,
R=(P, ,C,.V))= o (3)

C 14

A po MEFPEEFR EPC TR ;0 X po 4347 1M 15 3
1 BB
22 MEWESE
221 BHMBPCEHR IR T

TR — R I ZEA TV . IR E R
T W= (W) WAL B THRD RS (1) bR
HEALAL I 6F Wb BB A — AR B bR

P35 R BUR 0,=w, / 3wy (2) HH S b A

n

o = 1
i 1nm

> qiln qy(3) I HFEFRHRINE R h=1-e;;
=1

(T 3] 3

ZWTTR I, ROE I E BB AL 2 Hh B
B, BIAEAR R AACEE R T 0.5 B2 ik 0.7, 3% ™
Hifi 25 T ESEER , ElBR EPC TR 5E R H A £ 4H ¢

HEMRZ, ERR EPC TREMNEG N ZE Lk %
AN RIS PR 2R 8 A2 DA Ti) ) 32 ok B e T 1 XL 7K
-, AT AT — A XU PR 2R ) e A 0 TT i K 114 46
5, PR TR AR 2 N R L5 AT, 25 34
JRURS: P R AR R, 25 FBOT M 45 AN RE B0l
WeE bR EPC TR MK It 456 EPR EPC T
FERETE XU P R AR REE , DL 0.5 VB MACE 1) LR,
XA FATIE R, JrE T .
AR T B AR a7>0.5, NN AR

0.5, fl AT (4) Holi tH AR 5> @7 -0.5 4 L5l 5y i 31
FoAbgatr b NS EME IERAE ),

a;=a+ m31

; 3,
FAG IE AR WP ER L I KA a’i“>0.5, ujay

PR HER'E S 0.5, (T HIAZ(4) THE B IE A
— I &, Gt —UAEIE T, A2 IR A,
222 EBERGATEHERE

JE Wi — oot 52 2 B4 T 3R L 4 )
AT R G AR AR A A B 7 v, B
ANy (D) RTEFIBTRLRE , TR TP HEAniA &R
ZJa , R “1-9"FRBE: XTI e b (1 E1 2 A 7
P HCBOTAT 7, B35 15 2R £, (2)3H5R4EHMY
HAH, SRAMBUEREAWOERE, SRHErPE E a
(3)—FPEA S,
223 HMELZAERE

SRR HrE e EAE ) FE b B2 B IE T
LRBYF R, B0 AR PR, TR
PR T 7 2 0 25 A BT, 20U 0
PR, 855 (it FH el IR A FZ R o3 B i e A
133 7% s E U R LR A A

x(a’;—O.S) ,(1#),i=1,2,---m)  (4)

8 =ya+(1-y)a,0<y<l1 (5)
Aoy BYHUE N 0.5;a A B IERANE ;a4 )2 K 1A
LB RIBGE,

2.3 [EPFR EPC IR ANEERESIEH
A VEE PR EPC TR 45 XU 25 2 i) S B A
kj(Vi):

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



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

- 30 - (RAFABE ) 2017 472 3 4]

p(wi, Vi)
p(Vi,Vpi>_p(Vi,Vji) (6>

Fo VKR |2 o (X, Xo) RS T
A AR T

kj(vi)=

p(X,Xo)= x—%(a+b)‘—%(b—a) (7)

THRRFPFEPR EPC TAER T2 M AF R IR &
RIRLE Ky (po) -

Ki(po)= Y. & k() (8)

H B S 2 ST 2 ki=max {k; (po) | (j=1,2,
s ) U o B RURS: S48 R 26 | 2%

3 MASLA)

PIFEE PR EPC T AR M, 12 HI_ LI B0 KIS P
P X TAR BT BEA T 23T PP
3.1 WEERITSE

KL WA W2 TR KB de b
PEATPEA], BRI BB sk 2 PR

*®2 THERITMETIR

Table 2 Score of assessment index

S0 T R T bk T Bk | B T dehR

Uy 3.36|| Uy 8.12|| Uy 4.21| Usy 3.34|| Uss 6.49)| Uy 5.27
Up 421|U; 533||Uy 6.75|Us 4.56|| U, 558 | — —
Us 352/ Uy 6.48|| Uy, 7.52/|Uy 562/|U, 7.36)| — —
Uy, 7.53||Uy 4.75/|U;z 239U, 471U, 6.84) — —
Us 6.89| Uy 2.36|| Uy 3.13|| Ug 7.78/| U, 4.19| — —

Uy 6.57||Ux 3.78| U, 4.23/| Uy 5.82|| U 4.35| — —

3.2 AT I TIIE
ARAE L R0 5 1 8 XU S R BT L, ) oA Y
T G LT SRR R
N; ¢; <8,10>

¢, <8,10>
. 9)

1=

Cu <8,10>

N, ¢, <6,8>

c, <6,8>
Rx= . (10)

€y <6,8>
N; ¢, <4,6>
c, <4,6>
Rs= ) . (1)
Cy <4,6>
<2,4>

c, <2,4>
Rel . (12)

Ns ¢4

Ca <2,4>
<0,2>

c, <0,2>
Rs= o (13)

Cy <0,2>
MRIEA(2) IR .
p ¢, <0,10>

¢, <0,10>

R,= (14)

€y <0,10>
3.3 WEMFTHIT

R (3) Bz [E R EPC TREH 7 RS PEM 5
PP HE I TR R A

p ¢ <3.36>
c, <4.21>
R= . (15)
Cy <5.27>
34 WMEWNE

341 BEMIRAUE A T E

PR GE R RS2 A F R R R JRA
PR AL (4) XA EHATIEIE 153 34 ZOF M 5 hr
P TERRAY L, 45 2R an 3R 3 i,
342 BERGHEAE EMME

fili FZ RS Bride i - PO e i A,
ZERNER 3 Fis,
343 MELZAERE

MR (5) AL AT AR I ER G AL | 45
RN 3 N,
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3.5 MEZHERESTEH H1 ki=max {ki(po) | (j=1,2,++-,n) i1, K=max {K;(Po) | ,
WRAEAZ(6) (7)HFHRIZ TR MG AFHR R WZEPR EPC TR NS SFLON S =K, J& T
WRAEL, 85219 T3k 4, A8 AR TRHE M “ha%”, PPN AR S TR PRIE AR &
I DG T8 XU S5 ) 25 DT E
Kl(po):ia?kl(vi):—5.1247, 4 &E
BT FMA 2 T EFR EPC T REHBHE XU T
BraEbR R IZIE R 7 D E IR, AR BOA KU | BOR
IR, At 25 SO XURS: | 2255 IXUR: | AR XURS: | A5 3
PRI FIB A 7 D—ZediEbR, LA 314 4%
FRFR, BRI,
K FHSGH BT AR A, DL 0.5 1E AL

31

K, (ps)= Y, & k, (,)=-5.8196,
i=1
31 0

Ky (po)=Y, a k, (v,)=-0.8242,
i=1

31
K, (ps)= Y, & k, (v,)=-2.9524,
i=1

K. (p,)=Y &'k, (1, )=-6.1286. ) 1 ORI A A T, M6 AT 43
HAE B WL | P25 2 U AT s HE bR 5

& 3 N ESKEERREKER

Table 3 Weight of index and correlation value of risk level

PEMHER FUNE SR E @E‘Jﬁﬂﬁ %ﬁﬂi ?E% k1(1/,') ﬁ%kz(V;) ':P%ka(l’») ﬁﬁkxt(”;) ?EﬁkS(Vx)

Uy 0.133 4 0.065 2 0.072 7 0.1031 -1.3810 -1.190 5 -0.190 5 0.190 5 -0.404 8
Up 0.160 5 0.094 5 0.105 4 0.1330 -0.900 2 -1.425 2 0.049 9 -0.049 9 -0.524 9
Uss 0.106 1 0.118 6 0.132 3 0.119 2 -1.272 7 -1.704 5 -0.136 4 0.136 4 -0.4318
Uu 0.387 5 0.570 7 0.500 0 0.443 8 -0.190 3 -2429 1 -0.619 4 -1.4291 -2.238 9
Us 02125 0.151 0 0.168 4 0.190 5 -0.356 9 -1.929 3 -0.286 2 -0.929 3 -1.5723
Un 0.174 5 0.203 2 0.203 2 0.188 9 -0.416 9 -1.749 3 -0.166 2 -0.749 3 -1.3324
Uz 0.386 1 0.4335 0.4335 0.409 8 0.063 8 -3.1915 -1.127 7 -2.1915 -3.2553
Uy 0213 4 0.169 9 0.169 9 0.176 0 -0.5717 -1.284 8 0.1435 -0.284 8 -0.7131
Ux 0.257 4 0.193 4 0.193 4 0.225 4 -0.431 8 -1.704 5 -0.136 4 -0.704 5 -1.272 7
Uz 0.261 3 0.181 6 0.209 9 0.235 6 -0.684 2 -1.263 2 0.157 9 -0.157 9 -0.578 9
Uz 0.187 8 0.125 6 0.145 2 0.166 5 -2.389 8 -2.542 4 -0.694 9 0.152 5 -0.152 5
Uz 0.3815 0.596 5 0.500 0 0.440 8 -1.116 4 -1.587 3 -0.058 2 0.058 2 -0.470 9
Uz 0.169 4 0.096 3 0.1113 0.140 4 -0.900 2 -0.627 1 0.049 9 -0.049 9 -0.524 9
Uy 04133 0.457 0 0.457 0 0.4351 -0.384 6 -0.550 8 -0.230 8 -0.846 2 -1.4615
Usp 0.166 7 0.316 9 0.316 9 0.241 8 -0.193 5 -1.000 0 -0.612 9 -1.419 4 -2.2258
Us 04200 0.226 1 0.226 1 0.3230 -2.347 3 0.196 7 -0.673 6 0.163 2 -0.163 2
Us, 0.228 8 0.190 6 0.190 6 0.209 7 -1.5559 0.284 3 -0.278 0 0.278 0 -0.3610
Us, 0.329 4 0.287 3 0.287 3 0.308 4 -0.891 3 0.134 8 0.054 4 -0.054 4 -0.527 2
Uss 0.278 1 0.3335 0.3335 0.305 8 -1.395 2 -0.0359 -0.197 6 0.197 6 -0.401 2
Us, 0.163 7 0.188 6 0.188 6 0.176 2 -0.754 4 -0.146 9 0.122 8 -0.122 8 -0.561 4
Ua 0.141 8 0.091 8 0.095 7 0.118 7 -0.543 4 0.109 6 0.086 8 -0.369 9 -0.826 5
Us 0.229 6 0.119 6 0.124 6 0.177 1 -0.698 5 -0.265 4 0.150 7 -0.150 7 -0.5754
Ues 0.117 4 0.122 3 0.127 5 0.122 4 -0.099 1 -1.639 6 -0.801 8 -1.702 7 -2.603 6
Ua 01157 0.140 8 0.146 7 0.131 2 -0.5215 -05311 0.0431 -0.435 4 -0.9139
Uss 0.3955 0.5255 0.500 0 0.447 8 -0.430 2 -0.5100 -0.139 6 -0.709 4 -1.279 2
Un 0.197 4 0.164 5 0.164 5 0.181 0 -0.547 5 0.169 7 0.0950 -0.357 5 -0.8100
Uz, 0.218 3 0.257 9 0.257 9 0.2381 -0.242 4 0.181 8 -0.5152 -1.272 7 -2.030 3
Uz 02219 0.170 1 0.170 1 0.196 0 -0.367 1 -1.142 4 -0.265 8 -0.898 7 -15316
Uz 0.160 2 0.148 2 0.148 2 0.154 2 -0.909 3 -0.6850 0.0453 -0.045 3 -0.522 7
Uss 0.112 5 0.144 7 0.144 7 0.128 6 -0.8391 -0.406 9 0.080 5 -0.080 5 -0.540 2
Uy 0.089 7 0.114 6 0.114 6 0.102 2 -0.577 2 -0.562 4 0.154 3 -0.268 5 -0.691 3
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L EA I I g R R Rl S R IXURS: PRI 2% 43 R 9 0], AR A B4R L 2012, 26(5) : 1-6.
WY TEAT R IE D) A EBR EPC T RAHE KUK T 5] . EFR EPC T2 B AR A KUK & Bl K X SR Ak 5 [D). P
1, 4l 2 A R 2 UK 53T 10 [ Bk EPC % ARAGFPHAZ, 2011

, —. PN s — T AL TR ZR G PP Y [ PR AR E XU
TR KU W TE R | Al R 1 (6] i, XA TSR £ 5 TP B4 1l o TR0 [ 0 XU B

. 53171, T D,2011,334 .67-68.
EPC TRLURIEA B S JLHILCE, 2010, 336):67-68.
[7] Eibfl Syt BT e A A o vl AR Y Bl S Ae e v

S 2 AR 4] L 2013, 23(8): 23-29.,

SEH: (8] FHLL, b S THITE BT R BT 5
[1] &#EER EPC TR A KU PPAL A R 5E (DL M < LI AR [ 25 , 2014, 35(10): 61-66.
MzERE, 2012 (91 ol ¥ 0% Mo TR R A0 A R
[2] AMANI S, BU Q, IREM D , TALAT B. Risk assessment of DA K222 40 (F AR MT ) , 2008, 29(3) : 443-446.
international construction projects using the analytic network [10] K2 M2, EF0, % T oA TR EHT
process[J]. NRC Research Press, 2009(4):1170-1181. WrighRi 2 A )UK T bR, 2012, 36(3): 81-84,
[3] MATINEH E, IREM D, TALAT B. Identification of risk paths [11] (W45, 5 TYIc/ b B R G T 224 KU T4k
in international construction projects using structural equa [3]. B0 T 220 (58 55 P TR , 2016, 38(3):
tion modeling[J]. Journal of Construction Engineering and 293-296.
Management. 2011(3):1-26.
[4] R%, 408, Bk, T BURERM MY EPC BB L (FAL2 5% . ot T 47

Risk Assessment of International EPC Project
Based on the View of Owner

LIU Jin

(School of Engineering, Fujian Jiangxia University, Fuzhou, Fujian 350108)

Abstract: In order to assess the investment risk of international EPC project effectively, a model based on improved entropy weight
method and analytic hierarchy process and using matter—-element extension theory was proposed to assess investment risk of international
EPC project. Investment risk assessment index system was established from the aspects of political risk, policy and law risk, social culture
risk, economics risk, natural risk, owner management risk and contractor risk. Weight of index was calculated by improved entropy weight
method, 0.5 was regarded as the upper limit of weight and entropy weight was adjusted, comprehensive weight of index was determined by
improved entropy weight method and analytic hierarchy process. On this basis, the matter-element extension theory was introduced to as-
sess investment risk of international EPC project quantificationally. Finally, a example was used to verify the validity of the model, results
show that the maximal value of investment risk comprehensive correlation degree is -0.8242, the level of investment risk belongs to level
third and at a medium level, assessment results are basically correspond with the reality, the model can used to assess the investment risk

of international EPC project, and offers reference for owner to manage and control investment risk of international EPC project.

Key WOrds: international EPC project; owner; risk assessment; improved entropy weight method; analytic hierarchy process; matter-

element extension theory
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BEEHKREZ U SMHEHERNERIRFBE

— X TEM =& DEA R 65 547

EARIT, hET
(RFEGE b, mad R 354300)

@ ZE .50 BB DEA B INSESIMREREE DN AN IR IE /TS AR E B 1 10 A~ B (117, 1X)2010—2014 4F
REEA AR, 45RRW], R TSR 42 T BOa EA A BRI R BT BUBUTA BRI, B
IS I 2s T B VR R RO CAT R AN, AR TS AR BARCR I T B BRI B TS 1AL A
BOUAR R A THETHE AR EOARRCR DI R R BEHLER 2R e, f P iR (7 X)) SR 25 4L
ARECEEMHBER AT BRI 9T R, MiaiH AR T A REr AV ER AT A T RUAR A B

KB AR B A BRI Bt DEA; A

FESEE.F321.42  XEAFRIDAD.A

I RE AR (LT RIFR A 1R ) LR AT R e
IRELLE N IR, A A RIS #H BB AER
HREVEGE , v AL 28 Rl A R AT, 42 ol
ZERR P EAERR . GRS EREEN SR
g RO A PR 2B I RCR , SETTR MR R
W TSR 2 BROR -S4 T 2 YA
VEFHRE 5525598 I S R, Ak, ke < —
TR RS G = AR I, Ho 2004 AR DOR Y —
SO AR RIS SRR A EA LR R
T BIRREEK 2015 AR —5 SCHHR B 1 R AR R
P IR S5AT, PEUEAR A TEA LI R R 7RI
RIHFFT, A AEESE LIRS ERR, B2
2014 4£ 12 1 31 H  fmid 4 SR8k 3 1 24 817
A, T EE BN 25.1% , gl ol F2 4558 1T 108 R
AR A ERE 2 126 A, R EL3S N 25.7% , AftAt 5L ik
672 218 4>, [A] LN 23.9%), 5 shAEAL B AR Pk

Wr#s B H#A: 2016-10-26

HEEWH . WMEAAFT T hEFEBWEE R A
(JAS150601); 1 # 4 BF £ )7 8 Fl % 1l H
(2014R0084) ,

PEER N TA DT (1984-), 3 DU, PR, 2 Al
Wi AT BN AE A FRFAY

X EHE1674-2109(2017)03-0033-09

827 680 7, [] L3 2.8%.,

EATEME T R R FRT, HEEs SRR
R ARG AN 2 HLRGERIE LTRA 4 A
ANHIE AT BCHLEI A S | R 2 L2 B R e vk 21 5
Wb GEEBAAZ FOEAE NS E A )l &
XFUA_EAFTE I, 25 S B A VR 7 ik BRI |
fREgO AL HERE A EZA R, XA AR EA TR
AT BAF T A YIFEL  DIAR 48 R FTh A B
(X)) ARG REAS X 25 B (1l X)) AR
BRI EE R34, $s 45 B (7 X)) BB
MISEBRGE RO, I it — AR R i SRR B AR R
FTHIEEAR

1 XBRERIR

WANEE NZTT R SRR 2 ERORE TR
8 A ES MISCUERT ST, A IFE E2ZAR AR LU LA
T3 1 — M SR STROF I R PR A R BITTE , WL
A AT IR PR PSR AR M T N STEA™ t 51
W E T A ER R STROTEN IR 5 s B AER B A
BEV PN B & TSRS0I AR o 5k
SURT LRI A TR S LR R 4 20
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A ERHLR R B AR T T A
VEALR BTN AR 3 s BRIL SR 4002 T BSC (13
MM T BRSO e bRA R s KRR Z
DO NI 55 4 i T 4 B | 9T A8 3 4 B A e
R K JRYE FE U YEFE R T AR SR 45
AR ; TR BRSO B S Db AR R4
g REVEF A =X B AR SRS ; 1
JURIE XA 526 KA AEALR SRR 430 T
THHEHLHIT SRRSO E IR, TR 538 1A FHAL ]
AT HRTHEVEFL SR ; SRAEAEEER ] DEA J7 %
TLVE4 22 HEVEAE LB RCRIT SRR &I, IL
VU A VEAH 2 ERCRA B 5 T RO H Bootstrap-DEA
TFEATHL 452 KAV TSENE I R, Wi L4
H b A VR AL ZOR B 5 W A 25 R 1 DEA_Tobit 77
ALV 78 KAV m B it o8 3, YL7Y
AEMEETAREAN S, GEEREA R — PR
5 5 2 T AN L XL S VAL A S RAE, >R 45
Y REITIE I T BAEFE ISR, N e B N iA
Bl TR B KA R B TR TS 1R 5t
B AR S AR ORI S 0 R B SRR A IR 55
B, WAL R AR AR 2R 5 RCE
X AR SR Z T ) T AR = A5 &
VEFEASE RS20

MR SCERAT LA, BEA BT BUR 2 02k
FL— DEA BUZ I TS5 T R B 2 BRI St
B ARROR (HIX ST 20 T AN R RS T
TUARE 5 A LA PR R AT CR I 50 7 —E F2 T |
S | RCRVPN A R A HERR RN T SR, Farrel 1M
OB AR AR A% (technical efficiency, TE) FiIAD &
%% (allocation efficiency, AE) , H:H 7 R &R AT F1]
S BRAL SR AN P 1 2 B O FORAS LB AR
A HRAZRZ MR, AR RIEERE R
WAZEZRZFT s R my = i1, Bl B8RSR
FIHRPLEAM A& R B B AR A S5 th L], REAE ™
R S50 1 AR AR R EE R AL G, IRA
BERMASAR], DA T 2 Aok A 7 DA HC B A%
B, —MAFOLT 0l 257 BRI FHEA BRI A
AT NP BN R 22 SR BT R AR BRI, A
SCH S B LEEAEAL I HORRCR . BT I, E+E Fried™

21111 DEA il SFA 454 19 =i Bt DEA HEALIN FE 5
A A VEHBEARBCR, BRI N R SR A A
VEFERIHARZOR  FAE LS Aty A X P A i s A
BEAEHEARBCRE T BEARFI T 1]

TE2R H] DEA J5 i A TRCRTTN BT, &R 52451
TN BRI RE RO M, 2R ST,
LA R IR S OTIE T E A PR Bl T
PRI PAT IR E I, W ERAKRE IR T, 746
MISCRAR H 25 5 ih g & 8 WL, i L ISR B ] B 5%
M A BRI RIED, i T AR A RS R,
FLRE 7= H B PR EIOC R IEAS L E W S RIERA
WL PR IR A AT EEME | Ok S i A o A AR
RPE A 0 B, 4R ORI 5 /R 9E % (fuzzy Delphi
method , FDM)#EFEEA = EE R

2 WMRFAESHERH

2.1 #tEMIE/RIEE(FDM)
PR IETE SR — AR AR DRS00 771, T 1950 4FH 56

[ 2% {5\ ] (1) Olaf Helmer 25 A& 0H , i3 (4 %
L2 i SRR AR VA R 1T AR A — s SR A T ik
BOIE/RAE DR A8 25 Gris FIBOWIEC: S8R 6D 78
T3 T K LA WA AN AR B PR A T
e SR PR 2R AR B 0 FH B A R ARk b R
BB = A ER 3 A L 5 W, , P38 R 1R 1 T AR AL
AR 7 IR BOMIE R JE: 0 A
DU AR,

(1) F¥HH—MpE

Klier 55T 1992 4E4 H— b P8 2

a+ a+...+ n I]{_
h, (a,.8,+a,)=( 2 (1)

Horb o HANFPFEPOEASSE o AL LFIEER

Da—-oe i, f30(1) ATAL

h..(a,,8,,"~a,)=min(a, ,,,-.a,) (2)

— AP BT BRO R/ IMEL, BV /MED B/ N
— R EOE RS

2)a—+oo i, (1) AT

h-(a,,8,, -8, )=max(a, ,a,,"~,a, ) (3)
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— B AL B BR A AR KA, B AR e K
— R R BOE A
3)a—0 i, = (1) T 50, 45 58 R US54k

ho(a, 3,3, )=(8, 8,3, )" (4)
A1 B, (L) FTHL, 25 R AR AT 245K
1
h1< A, = 5
2,,8,,,8,) 1,1, .1 (5)
a a g

(2) 74 % = f B

ABIEFE LA— B AT 250 R B8 A R A RS /IMEL
N IR = A RIE PI 1> 1, Saaty™ A JLAi]
FEPRER L IR BRI, B UP- 2 %
{ELAT LA AR LE BB 2 S, IR ARBIFTEBEA |
7 R = AR eR P B LA P RO SR e
B, MBLHZRBA 7 B ERE R IR, = AR
Kol LR 230,

aIJ:<aij 2853 Yi e @ =6 =

E-O‘ij,aij,%j e[1/9,1 [1,9] (6)
Olij:min<Bijk>,k:1,"',n (7)
8,=(I1 = Biik)lm (8)
yij:maX(Bijk),k:L---,n (9)

XrPa =BG o R R BR (/M) 5
5, iﬂﬂfﬁﬂzﬂffﬁ;%j LRGP LR (HKMH) ;B M
LR K NTEIE i AR B ZAE T

()TN = B ZZ ik dF

FH ER T BOREHARA I EER T (1)
PRACH IR B B IME o, T LT X8 e s pn ik
TR IR B MR, B, B = AR e o
B USRS R R B R L SO | 7R EER
PERRIYAE FEICEAN i T TME (S), FT A5 F6 4%
TS B B E A AR B T TR, fefm e g%
A JPHREER M 6, =S RHESZIZE R, 2 5, <S WHMER
ZER,
2.2 =Mk DEARE!

(DS —BrBe J T 7 R EUE 1Y DEA
/341 (BCC )

DEA 77 ¢ 2T 1978 4F i1 Charnes,Cooper A

Rhodes 2, Z 7 LVR T Farrell YIS EU8CR M &
MRS, TR BRI 2L A A 7 AR X 25
{E, Al BCC-DEA HEAU AT FoRAbH WAL ] 22
(variable retuuns scale, VRS) R T AU SR BAITA 5L
P[] Y AR5 R BCC-DEA R AT 45 A &
YEF B HARZCRIE . /AT T AXHE#E X BCC-
DEA BRI,

min h,=6,-z| 3 LS+ .S, (10)
0,X, =S+ 3, it MK (11)
Y, =S+ > LA X (12)
2 el (13)
A,S,,S,>>05j=1,--n; r=1,---S; i=1,---,m

Horr h FRE k SRR AT ARBOR Y o £
NS K A DMU 956 r 07 HME, X, % | 4~ DMU
M5 | T AME, e Faml/NES,0, R EH kA
DMU H4 308 , S, .S, M4 UV, FI2EEIAR %R (u, 7
55§ 4 DMU BY5 r A7 I InAUE v $5 58 | 4%
DMU (W5 | £ A INEUE ), BCC AL hH AL
R (TE) T4l REE (pure technical efficiency,
PTE) 5 AR (sale efficiency, SE ) FFRAH

(2)%5 B BL .32 1 SFA RS bR B ML IR 22 A ER
B Z 52 m

Fried %5 2002 44 1 (1) DEA Fll SFA 45411 —
BBt DEA AAIH | S 38 B SFA REFL T LI
MFRBEN R | BEHLIR 22 A FLCRCR = AN N R 15
M), ST S SR P45 R 3R R REAL R 2 7 R A 5 ), A5 1 A
HICRCE S DMU A TR,

e R IE M PR AR R N R AR i XA
—Pr Bt DEA #i%1 n > DMU 1 m &4 A8 5 19 T4
AR g, FENT 2200 AT AR A

Si=f(Z;B")+Vituy (14)

o, Sy A K MIRSRIAITES | MRAS R IT
R TI(Z8Y) WAL R X TUR A & Sy A5
Wi, — I (Z;B)=Z B3 Z= (2w, Zac, -+, Zy) H p
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AL BRI f v BRI , I35 vi~N(0, 07, ) ;
R BRIACE B N (), 0y ) L FLBEALIR 22 v,
SRR s A, T (14) 55 S
— PR A AR R, KT ) DMU 58 AR R 36

B4, I SR ML 2 1O T4 AT T
XX+ max | 2B -Z, B8 |+ max, Vi v | (15)
o x, T X 23505 kS DMU 4 i 358

52 B R 1 B AR, B B PR 3 Bk )

A, Vi WHENLIRZ MM, AR (15)h

| max,|Z 31 -z, B |FRBTH DMU SR ERBEIN 2 18

W, B4 DMU &b F R RO AR B 5RO F

[ 10,10, | 2R DMU SIRBEHLIR 209 B0

JiiF DMU AbFHH IR RS

(3) 55 =Bt . A A A S 5 1) DEA 4347

Fe 5 B BES A PR R A B A Bx, AR R
TR ALK, 7= 5 s A2 | Ekiz H BCC-DEA #%
RIFHATRHCRIG., 1531194 DMU BYRCRAA RIA 5%
TR R BEHLIR 2ZE 500 J5 AR
2.3 HAEERERTEIEEF

(FEARKIE R R

BRI T 2010—2014 AR HA 1 P T R
AR (T X)) (X B X R T R T A
R A MR R BOmE S B R A1
FAEHGEIT W, S iR & B A B
(7 O REEVEHBEAE I W55 88 | 28 RO 5
SRR

(2)#NFo = B T FohiadF

PRl YN Rr S E b E L R (B Sy ez
PN 7 B, SRS 1EAE 6 TR AR K 2 T
PR RS AN BUMN EE 19U E R R
AL BT AAE B R L G R X 4 T4
LRI FEIERLG T 0~10 4 X R HT 4, L &
13 3R YK A AL RS 11 17, SRR 3
AT RA A VEREA 7 H R 2R 0 = A1 R
AR 1.2), LU B E L R 7 2
FAEBEN L ARG R R B & GO 7

BRIT B AECN 7, L R T TAR(E (S) Bl 7, R
PEHTSC T, PR LRI T B L B A
7RO R PR, AR 1.2 IR, L 5T o LA
SEPBOCT T TR R A Z R A 3 I, 7050 e AL
IR AR R B R 14, g4
GUR AT il

* 1 AFEHBANEZ=RIEMRE
Table 1 Specialized farmers cooperatives input

elements triangle fuzzy functions

TEM5 8K
BARK F/ME JUT A Bkl
BYE SRR 7 8.725 1 10
I AR 51 4L 4 6.523 4 8
A EM AR A A VERT 5L 4 6.854 7 9
WA= SRR AE L 5 6.425 6 8
BB 4 R 5 7.852 3 10
1+ AR A 2% 3 5.426 5 8

x2 BIEHFHER=AEMIE
Table 2 Specialized farmers cooperatives output

elements triangle fuzzy functions

T3
FEHER WAME TR BRfE
G — AV B i VA 8 9.323 3 10
e EA 5 6.875 4 8
(3BT Tyt F

HIRER S R N BB X A A AL 2 B RCR T Y
MAHATEREAR WA G H A A 3R RGE & 1A a s
R i, ala BN A SCHR , A SO =D IRBE I & 50
ST . BUT X SRR R B BOR PR R B H %
A A B PR AR A R NSRRI PRI
e S5 M= (E A A R, ORI SR A Y
BORPAFREREAE — 7l [ 5 97 BV (BT ) M4
WA TUBR5 5% 4 VAP AR B i, 80 BTG
YIE VR A RBUE B i

3 SLEERSMH

31 F—HER:ETFERN FHERABEIEN DEA &
#7(BCC #58!)

K JH DEAP2.1 #4373 4F BE AL B 2010—2014 4F
fEEE T 10 8 DO BAEFLIFE LRI 77
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Bl 43 W EE X 10 4N X AE 2010—2014 48] A4
VEALI B AR R G5 N2 3 FTn  FEAN % B3R 5T A
RMBEPLR 2SN T, fF i S1EHETE 2010—
2014 FMIAPF SR G HARRCE N 0517, ZREHARRK
RACEIRAL , Horb P i AR EE S 0,695, F- 41
BERCR R 0.674, WK/ HIEUN, B—HrE
DEA ZIRERM] Ml B (7 X)) SRR G HOR
BRIt A AR SR AR A = S 800, 1
WIRE Pl B (7 X)) SRR A BT | SRR &
FRRTAE T A BOR Rk 25 ], 10 B (1 X))
h T BRI 2010—2014 AR [E] S VEAEREOR
BRI 1, FREEE BORZCR S 5 0.822
0.903, ¢ WX A DX A VR AEAE S HT I ARE  HARIK
AT A TR R A RCER
3.2 FIHE.IEA SFA EEIGIBREENIR = IR
FSES:E-Al

S B BELASE — B B AR 2 B AR AR B A B 1Y

BN TCARAE A R AR o P PREE A o (e R 26
WA AR B 55 M= (B 55— 7= Ml [ 5 5% 7 4%
TE(BUM ) A I BUL IR R 58 & B8 B5 A 1R
5L N VE y ff RS b A g SFA [T AR R 32
Frontier4.1 A4, R RAUSR AL 1% (MLE) , 4331l
TSI AR B A VR R AOTUAY A VEAL T 4 i
TUARBISE 255 03 4 Firm AR 25 ST 0, 22038
B i@t T 1% 5% 10%K1) KR
X Uk B PR AR vk 5 AR Al EL A EAL A T AR
At HLA 1 2 s, o A VR R R B ot AR
B (AR TCCR 7 25 5 B 22 FL B ) (R 0.999 4,
PALF 1 JFat 190 F AR, Uiz AR
BTN R AR 5 3 S0 SRR P A sh
AR HEE R 0.032 4, 4235 T 0, UhAHIZ B A AR it BEAL
TRZEFZMR (5 4 R, DA b5 SRR WAL 15 2 S ufe
DAl ) PR 20 A VA2 B ROR A7 B 1 s, 3R
HALES ] SFA J7 k5 bR BERL IR 22038 3R A R0

%3 HEHEE(H.X)2010—2014 EAEHBREE (E—MER)

Table3 Counties technical efficiency of specialized farmers cooperatives from 2010 to 2014 in Nanping City

2010 2011 2012 2013 2014
X
PTE TE SE PTE TE SE PTE TE SE PTE TE SE PTE TE SE
L X 0.660 0.670 0.985 0.331 0.363 0.913 0.496 0.678 0.732 0.611 0669 0914 1.000 1.000 1.000
H8#Ti 0.892 0.922 0967 0.591 0.662 0892 1.000 1.000 1.000 0.974 1000 0.974 0545 0.89 0.612
T 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.643 1.000 0.643 0.468 1.000 0.468
#MHX 0.098 0.125 0788 0.349 1.000 0.349 0141 06 0.235 0.198 0.464 0427 0.306 0.803 0.381
®ETH 0133 1.000 0.133 0.196 0926 0212 0.216 056 0.38 0298 0731 0408 026 0.776 0.334
g H 0.648 0.662 0.979 0.329 0.385 0.853 0435 0512 0849 1.000 1.000 1.000 0.686 0.946 0.725
WiykE 1.000 1.000 1.000 0.192 097 0197 0.268 0.455 0.588 0.342 0.608 0.562 0.361 0.654 0.553
JeEH. 0.096 0.159 0.604 0.079 0.438 0181 0.108 0.523 0.207 0.182 0651 0.279 0.183 1.000 0.183
BAIE. 0932 1.000 0.932 0.818 1.000 0.818 0.763 1.000 0.763 1.000 1.000 1.000 1.000 1.000 1.000
MYZEHE 0277 0397 0698 0.291 0.355 0.818 0498 0.722 069 0536 0635 0.844 0.399 0.629 0.635
FH{H 0574 0.694 0.809 0418 0.710 0623 0493 0.705 0.645 0578 0776 0.705 0.521 0.87 0.589

. PTE AL A ARMF | TE A LB R F  SE AHAEA F PTESTEXSE
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Table 4 SFA regression results

WH AR A Ve B
: s G PSY. /N e
X 18 275.205™ -8 807.123™
R (Bo) (9 706.390 1) (-8 420,886 3)
ARG SR 55k 435.217 6™ 33.217 8™
FH(B) (14.781 8) (13.662 4)
Sl i B 119.358 8™ -47.901 5"
FE (BT ) (B2) (3.876 6) (-1.476 1)
A R AFT] 4.801 3™ 2.088 7
SR (Bs) (21.250 5) (2.670 2)
S BB TR 84.394 9 15251
Y 4 BV () (1.601 7) (0.09)
SRS U (Be) (_-(i%%g %) (:g:é;? é)
) 3 086 805.9™ 2 414 985.1™
a (3 086 805.9) (2 414 985.1)
0.999 4™ 0.032 4
Y (5 005.649 3) (0.072 9)
log (likelihood) -83.170 5 -87.513 9

T KRR RF fa x5 BREE 1% 5%F 10% 69 K F LB A
G FELEFTFORFEATARET O LAFTARTE
FREREEZAGALET @Y R)

2 5 B IR BE IR RN AR A i 53 s st 7%
R A VAL P SR st AR 1 (R H 255 2 [ H R ECH
B, s P AR B R I F T 4R A A
i, Y BH RECH IE R, KR P AR B B 5 ks 2
I AN 38 T A SV ER L K
Pt AR 1 K A VEAEE ™ S AR st AR 5 1 [l 5 R 50, 15
HELTF4SiE

(1) RARHE BIRS A AE, 75X AR
SRR BT R st AR B BB NIE, HAE 1% W%
A HAA S22 S, W R A bR S Ik 55
MBS N2 T ECEVEAL DT SR i B
AT EAEAL SR A AR 520 33X S e 1 R -1
YEAEAT A T B A AR TR JAR K, A 10 4S5 (7T
) B RIS IR, 2010—2014 4F, B - A VEH HE 77 2
HAF AR 45.23% , A VEA SR BT 41.26%,
A AL SRR BN A L, 2 T SR AR RCR
BT,

(2) % — = LB 2 F = BF(BUT), ZEEXNE
VAT 1 53 500 st A% e A A S 2 1) A [ 5], 1 25—

7l 8 7 B B IR A VEAE A BTIR
TRRREEAUHGIN, AR TSR AR R T,
A B A VAT 06 7 RASIAS sth A5 o A7 A 8 3 114 71 o)
SR, BRI 57—l [ 9% 7= 48 9% AR 2 Tk el
A VEALTE 7 SR i | 3K T BB R Ok Bl UM R 5
7l R RS B I Al B Bt Rk
1 O e S NN A B S A ViU S NP /- A = (A 5 N

() REA T L BN, XA AR5
RN AR ik K A VR B 7 B i AR B A A A
FIE M sZmA 2 A RN T S ELISC ARG AT
B AVEAT R R St e B 9 A Tt i A S R X
AT g2 PR Ry A R T SR 3G n— 7 1T 25 5l 2ot
Y55 ) 1R BB RS 8055 3 IR AITUARYY
i, o — e R BUR R I ZE R A, S5
PABER i 3, xS Ve BORRCR - A
A

(D) BB HERFIF T2 LR, ZERNEAE
B 7 5O A e A A I 3 T A [l 5 e 1 BH BB 1Y
TR FECE MR 5 B sth 2 A 3G, 3% 5 0
BURFFR & A SRTH S S B R M TN
AF , 37T BE S A BURMHRRFE A 38 I T A R AT
]8T TR I A SR B M, SE TR T A
VEFEIEARBCR AR B A VAR e MG 5
el ABATSAEAE DT RS2

(5) A% B Rk, AR BEFEBUMRT A AR
ARHER TR, XA Va5 b it AR A7 7
F RO 52 BRI BRI 53 RO ) T VR
BB St it 3T R A S DR B X S VR AL A 35
YIREL I N, B AEAE N TSR BT 25
A TR, E > A VR R R OB i AR T
FHATEA AR %A B A VR B T B %
s ABATSAEAE DT T PR

It DAy R A SRS R A AR A TR
At HAT 0 S, EAS R PR AR B X A TUAR Y
ST 1) 2 FR R TR] W] RE 2 BB B IR AT
HEE A A VR A AR ROR R, AL TR
ZEIR EUE T E AR R ROR R I 2
I, BRI SRR B AR B SR IR AR i BALIR 22
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BT, AR X G VEAAL T [FIRE (4 PR A R AL
AT, AT = B SERICR K-
33 F=WEARENANETEFH DEA 31
TE45 =B BE, AR5 = (15) PR g - 1 4% B (7

OB VEHAR AR &, {fi 1] DEAP2.1 #R A4 A Ab 3418 %%
Ja BB AAE AN GG 7 i E 75 4 B (LX) G E
2010—2014 4 1 HAHCRRGL , SR L3R 5 .3 6,
33.1 aﬂ%% SHF

PEXT G 1 3 K 4 T, BIBR RS A
Fﬁmmﬁ%nm: BRAS S HL X AN B4R A1, R F- T 45
B.(1 X)) 2010—2014 4F-A1EAHH AR BCRAR LR H
PR R R2 B I, B AR R kR OK B,
2010—2014 4Fra~F-1i7 10 D8 (1 X)) B HLR G
ARECR A AR 0.517 TRF2 LI Y 0.449 , B
B IR ETIY 0.674 BERIEL 511 0.561, M 2liH R

AR IR 0.695 RIS Y 0.732, 45
[ERANE-2=1CI N IZ)AWH%A}:M@&%@@&*&&
AR AT AR LA, 56 =B BESi A AR
TREEZREH ?W%&KTF%EF&E@ , B T2 A A
FABEAIL 22 A2 , IR FIT 0 2l AR ORI
R, BAACKE

(D) #F 7 &5 (T R ) SAFAB AR R AR FEUL

2010—2014 4E A EAT 2R A H AR BRI ST A 3
AR (1 KOMET 04, B 5A 5 AE (T KOMKTF
0.4, b B SR T 7R AL TS S0 T 28 B BRI
AIFR T, MR R R AR Ik L | BRI A 42.49% , 45 L
(1 D) GV F AR BRI AE 2H BOKF HAL T4
R IR

(2) & R HRAVAR AR EART ZFHK

BAR FEAE (T X)) SRR R E R

®5 BFHEE(H.K)2010—2014 FEHERBARAYRER (E=HE)

Table 5 Counties technical efficiency of specialized farmers cooperatives from 2010 to 2014 in Nanping City

X B 2010 2011 2012 2013 2014
PIE TE SE PIE TE SE PIE TE SE PIE TE SE PIE TE SE
FEF-X 045 057 079 026 040 065 068 069 097 055 060 092 100 100 1.00
ffsktH 052 082 063 041 070 059 100 100 100 1.00 1.00 1.00 063 094 067
AFRTF 100 100 100 1.00 1.00 100 100 100 100 082 1.00 082 064 100 064
X 009 08 011 006 090 007 009 062 014 021 049 043 041 089 047
#&FFH 002 1.00 002 007 087 008 017 064 027 027 066 041 031 080 0.39
JREE 045 062 073 023 047 050 051 063 080 092 093 1.00 060 082 073
Wi 012 100 012 007 076 009 021 054 038 032 05 056 053 075 071
StkE 008 075 010 005 062 008 008 061 012 019 066 028 023 100 023
BfiE 044 100 044 044 100 044 060 1.00 060 100 100 1.00 100 1.00 1.00
MMZE 013 054 024 016 039 043 048 062 077 049 057 08 052 066 0.79
Y 033 081 042 027 071 039 048 073 061 058 075 073 059 089 0.66
*6 EEHNEE(H.X)2010—2014 E&5EHTEHRERE
Table 6 Average technical efficiency of specialized farmers cooperatives from 2010 to 2014 in Nanping City
X % PIE TE SE
F—HB E=E £—BrB B=E £—B B=E

FEFIX 0.620 0.586 2 0.676 0.652 4 0.909 0.864 6

AT 0.800 0.710 6 0.839 0.836 0 0.889 0.777 0

BT 0.822 0.891 4 0.894 0.927 6 0.822 0.891 4

APHIX 0.218 0.172 6 0.514 0.659 0 0.436 0.243 2

®_E T 0.221 0.168 2 0.710 07118 0.294 0.233 4

[[=E=0 0.62 0.541 6 0.657 0.673 4 0.881 0.750 6

W E 0.433 0.249 0 0.717 0.712 2 0.580 0.373 0

HER 0.130 01234 0.391 0572 6 0.291 0.163 4

B 0.903 0.695 4 1.000 1.000 0 0.903 0.695 4

AR B 0.400 0.356 2 0.549 0.579 2 0.737 0.617 6

EEIE 0.517 0.449 0 0.695 0.7320 0.674 0.561 0

SR SE LR

—MB DEA 4R ARG AIE N DEAL R
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Table 7 Counties scale remuneration changes of specialized farmers cooperatives from 2010 to 2014 in Nanping City

2010 2011

2012 2013 2014

X3

JE-IX irs irs irs irs
AT irs irs irs irs
BT - - - -
APHIX irs irs irs irs
w_E T irs irs irs
J[=E=% irs irs irs
g - irs irs irs
R irs irs irs
i giIN=S irs irs irs
MNEE irs irs irs

drs

irs
irs
irs
irs
irs
irs
irs

F—HB B=HrB FbB HEHE SH-bB HoBE SHBE FEHB SR S0

irs irs irs -
- drs -

- drs drs
irs irs irs
irs irs irs
irs - drs
irs irs irs irs irs
irs irs irs irs irs
irs - - - -

irs irs irs irs irs

drs
drs
irs
irs
irs

drs
drs
irs
irs
irs

1 irs AT AR B 238 | drs A HLAE IR D 28 58,
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(FrAE 248 T 45 45)

Research on Farmers' Specialized Cooperative Efficiency and
Improving Path in Fujian Province
——Based on Panel Three Stage DEA model

WANG Dongfang, SHEN Huifang
(School of Business, Wuyi University, Wuyishan , Fujian 354300)

Abstract: Based on the three-stage Data Envlopment Analysis(DEA) model, based on the data from 2010 to 2014,this paper researchs
on the farmers' specialized cooperative efficiency and improving path of Fujian province. The results demonstrate that the improving
Macroeconomic environment leads to the total assets redundancy increase of farmers' specialized cooperative, increase of government funds
causes the increase of the number of members of farmers' specialized cooperative redundancy, these are not benificial to promote the effi-
ciency of farmers' specialized cooperative.The increase of education investment can reduce the redundancy the number of members of
farmers' specialized cooperative,it improves farmers' specialized cooperative technical efficiency.After eliminating the influence of environ-
mental factors and random error, the technical efficiency and scale efficiency level of most of the countys’ farmers' specialized cooperative
decline in different level, comprehensivly, on the contrary, the pure technical efficiency generally rise, at the same time, the return of
farmers' specialized cooperative scale is still in the stage of increasing.

Key words: farmers' specialized cooperative; technical efficiency; three-stage data envolpment analysis model; Fujian Province
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Table 2 The statistical analysis on factors of

farmers” willingness to invest tea production
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Table 3 Results of Logistic regression of factors related

to tea farmers® production willingness
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Reflection on the Transformation of Chinese Tea Industry
——Based on the perspective of expanding investment of tea farmers

YANG Xianyan, GUAN Xi

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

Abstract: The expansion of tea production investment in the upstream industry chain is an important way for Chinese tea industry,

which is transforming from production expansion to quality improvement. This paper takes Anxi County, Fujian Province farmers survey’s

data as an case, analyze the affecting factors of the tea farmers” Willing to invest. The results shown that farmers willingness to invest in

the overall production is not high, only 25.6% of the farmers want to do further investment. Farmers’ expectations of the future market,

present situation of tea market and tea income in the proportion of total household are positive impacts; While the average family income,

farmers’ education, age and tea area are not significant. Therefore, in order to achieve the transformation of Chinese tea industry: we not

only need to accurate the support policy about expanding production investment of tea farmers, but we also need to have an overall layout

and planning for the development of tea industry. And then we can realize the production improvement of the micro market subject.

Key Words: Chinese tea industry; productive investment; transformation and upgrading; Fujian Anxi
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31 MK #
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22 EIEHNTEREFET X

Z IR T A R E N R L5055
B EAL BE A i AL 1 X B — i AR R ) —
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e W W e e AL AR O ELR] DLk — 204
H A i R A e 2 (W) 5 AR T 1) LA R A7 A [ AR B TRLR
KA, ASCEG T ZIMA AT, P I LA
BASRAZ (NN RIERR B I A B AR/
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N
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L BRI EIR TS G 1 e QN it <) ey d

A B AT PR AL AL B, B 3 x,=0,

L3 =LA 158 MATLAB A R #7164 5 Bt
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LU

&2 FRBERERBIRNUSHES TR

Table 2 The model error indicators and goodness of fit

WA ERH HNRE MRER R0
A A 7 0.674 9000 0.477 8230 0.452 082
elastic net 22 0.562 100 3 0.565 084 8 0.473 200

SCAD 18 0.550 754 0 0.573 8638 0.504 000

group bridge 17 0.550 8461 05737925 0.500 000

H1 2 Al DA A5T] e R AR e PR ) =7
LB TT R ZER LA U /1N, AT R 28 RN R )
8y R PR 2R R S AR [ B A3k L Pl TR PR
(18 =7 5 SRR AL T R HUg A8 [l 1 22 TR I
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PRI G 4 IR 0 Foe A BB B, AR BOR | 2 i
LA BRI, 5 i B A I AR A wh 22
9 X LR PR =TT IR B R R Y R ke R A
U AL AR, FR W5k = b 750k Heag 20 [l A 2OR
FUL | R 22 4% R R A H R AT R HR AL 2L
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Table 3 The parameter estimation results of the model

HH ZEFH elastic net SCAD group bridge
Intercept — 147x10% 1.06x10% 1.22x10%
X 0 -0.221 68310 -0.297 207 20 -0.303 508 00
X 0 0358309 00 0.490 19530 0.496 123 30
Xs 0 -0.298 80120 -0.483 952 10 -0.471 846 60
Xo 0 014153490 0.205364 30 0.189 023 70
Xio 0.165272989 014178710 0.14518370 0.140 310 10

Xyt -0.267 102 410 -0.222 911 30 -0.182 564 90 -0.182 862 50

Xio 0 0.354 00100 0.670 319 80  0.647 904 50
Xg3 0 -0.249 776 20 -0.565 061 30 -0.559 486 40
Xu 0 0 -0.075 474 24 0

Xs5 0 -0.168 14720 -0.173 928 80 0

X7 0 -0.081 255 37 0 -0.159 295 80
Xig 0 0.018 229 59 0 0

Xig -0.289 838 940 -0.198 18010 -0.297 11120 -0.278 011 10
Xa0 0 0115878 60 0.224 07500  0.195 160 40
Xz 0 012190270 0.179297 40  0.161 761 30
Xz 0.550 924 025  0.63829110 0.735637 90 0.711 912 60

Xz5 -0.138 370 290 0 0 0

Xz 0.281 893905 026102290 0.31037220 0.274 006 90
Xz 0 0.059 00599 0.073 169 93  0.058 869 50
Xa 0 -0.036 249 47 -0.013 782 08 -0.032 111 42
Xa 0 -0.037 486 65 0 0
Xa 0 -0.007 306 45 0 0
Xy 0.422 761937 0400 74430 0.430 007 00 0.423 830 70
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HE PR, A AL [l F83T) R A2 e T 1
LT A AR 6 MRS R o FUA R
MR ARBEATEN , XTI aER, 7EXFHi— 3
ARSI, A5 A B AR R R 28 F LAY %
DRIER, DAL RS]3R5 2
(4, Xt FIEE A 6 AL R A S AT IE S
JE—EUT RIIX 6 AR 2 R ELRE A A T [ —
B, AR B A8 B e vk 1s 21 5

oA R EL A E ZEE R R B A R AT, R T
KUER B M [ /s b 28 RN (R I 55 R e
— SR EIERE TR T, 53T e RO AR R PR T VA
BT RVERIRE I B A e —6 MR R, HiX 6
AR F B IE PRS2 — S0 . TRIHGIA R A8 3T] pRi R
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1, BAHIE 6 AR AL 28 R (E A ML R
(90T, T P27 i L R A g B AN AT
PR X Hi—SCE 2t T iR
(DA ) 38 AF T 0 AR L Z . %7
TR AR AL, FEARLEH IS IN Ty, 5t 55 fl 9% 1]
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i 2%, e E S ARMHEM SR : (DT iR
JE SR U BLEETS SR B0 SRRY LU,
MBS FT R HEA GEAS (5 iR GEAS B L 91, do iR
PRAEE HEAR R AR B B 00 55 B 1 PR B
RRBE ; (i) A A (BATHL) , I8 5 7 KA 4 T
IR i (AR AR, BB R I T A B B A AR 5%
A 5 ERBT A U BN, Al B SR B
Fe Z R WA F BAAN A BEA (5 BB 5™ (4 L
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PR 7, PR MR 5 A A I Al ) £ A5 E T ol
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ARz T F O, Al A A 2 T R, 22
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AV A S TR ad g R 4l BE T f BT AN AT A8 X
W, U2 A ELRAEAR , PR X o AN S B
QAR KENAZTHBAFTHAANSMELE.
BRI AR O R T R, A R BRI Y
TRAREE DA B M EL, T MR ARG I B3k

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


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

FEMTA, 45 : S50 sRECH A9 [ rh/N b i 2 R EC R WA PR R 5T - 933 -

BolAGaR RE DB, Wit 2l i3SV T A
b BSER T I OR | RIR A R KRB A 15 1 fiE
TR Wy A ek, FRE /N B A F A
e R AR AR AL, R 2T R /Al 3G T 0
AP E R, ST BB RR AL R T
e ESAFMERCR (1) B R R A
VAR SNG4 B B HR A
155, A I ARl AE — 5 I I P B 7 2 R 5K )k 2
MR, AHAES T T BT 5™ MR 5K (4 i
MRER, ULARIRSRIERET), BRE HY 5K,
(D0 B TR R A B2 Dy (D) R T
BT Al 52 TR U], 12246 B B A olh AR
MBI BT A A AR . Be B2 B T
ARESR , B B TR A BE ), AR TR i A Al A%
A TEAUE RHETEA R EA R AT, DB
B BV A B 5 A R UMEIER S . BT X5 e
B AR BV TT 1 2245 B IX TSR A 9] 05 2R 8K
PPEIER AT EHNE

(B) M A 3 /= 2k My Fo 2 8] V6 32 ) & 384T T 49 A
A B B T R BOR TS I LL B AN — R BER
ML, 2 Rl E AN e P A AT L2 0
R T e A B 2 AR LR A M TR T2
FIHE, SE R 20 AL S 3 22wl 2
IR B BUAE RS rp B S e 2 DL K
(2 WNAUBE L Ui [V e S R | S W N P
JEELC RN — B AR R e e 1), Bae B 528 RN E Y
REZ H— RIBIRFF B LA ERE — 2058+ R BRI
FEA AT LRz e 23 B A ORI PR JEE | BRI
AR5 R (AT R BAR JEIN A 3 ) 265 B A B (HUBEAR
AR, d TR BB 1 Al , AT REAHI A
b BB PRREIBCRA A i 4 T A /N R B R 2, 14—
A EA FIOE TR PS4 ) 3 BB A A
TAFMNMERI PR, BT R B B P IA 2
FHEI AR I A A2 9 [ U5 R B E AP AT A B

L5 L, B TR pR B AL AR LU AP ]
A R R R 2R T L I SO R 2
A EAE ERE R R JF H 20k R i A Y
SR RBIIE SRR S BLE 0, DRI AGET
PREUIY A BT IE I T A R MER IR R AR

IR

3 EFARFMERENINEE

AR AT RRI Y A2 e R 7 125 LU B AP [l A X
Hi—3Crh 220t e A, R e B /b B /T A
HE LM 6 MRS L, ) Lnl s ORIt -

(L)BE X ERTRE ), s UCH R I 5255 BEA Bty
oK BIRRBR IV 95 AT AR, 88 i i v AL 3 2 00 55 LL AT
FLE PR BEAR R, TR 5 A Rl B fTRE D, 3115 R 47
AR IR A IR E A KRB R S TE A R AF AR
B B0 H I, BR824 5 BB 0 555 98 4 TR IR
YIRS, A A TORUEAEZE 2 RIRRAN (B AYHF2E (i
FEFTEEE K . AL EIS I , o155 Bt nl LA
KA B £, IR AR BT A AR, 30 28 ]
{8, (HARR G55 Bl 5T 22 | B OUANRE T 20 ™ (1 KU
SOBOR, TR 28 w1, DR L2 W] A A 5
F5 MR TT 2Tl ok BOACAR 5 KU =2 TE) e ASUA , 3
I B A PR B ARG, DAL A S5, SRR T2 ]
e,

(2)BE XSGR T N ER L F A BN B3I
WP P R YT 2, TSI S e D m R,
fem iz 0 R TR AR, JF H i & A STE s
1K B3 T 38 S 3 2 ) B SRR BE R, LR
PR L T AR RE ST AR TR R 2 R A% L SE T
e MHRTF 2 RN EA BUR 52

(3)BFXF BE =4 M AL w1IE B A, X T3 [ o
AN AR B 2 A OB AO 2 m e A
TR, AL T AR A "R T A0 E,
RIFEEAR S — AR R L], 3 e 25 — B2+ RIBER
Rt

S 3Tk

[1]1 PRAHALD C K,HAMEL G.The core competence of the cor-
poration[J].Harvard Business Review,1990,68(3).79-91.

[2] BT EVA E /N BT A R STHATMATSE[D] &
bR, 2007.

[B] XUREZAR. BB/ M b BEA 5 5 20 R SiRioe £ B9 S4IE
ST D) AR Tl RK2,2008.

PDF SCH# 4] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



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

. 54 .

(B 2EBE A 2017 455 3 4

[4]

[5]

[6]

[7]

(8]

KATJA L, ANNE T. Financial performance in finnish large-
and medium-sized sawmills: the effects of value-added cre-
ation and cost-efficiency seeking [J].Journal of Forest Eco-
nomics,2008(6):1-17.

JANE S. Advertising expenditure, intangible value and risk: a
study of restaurant companies[J].International Journal of Hos-
pitality Management, 2008(27):259-267.

e /0 T LA AR S 3 5 07 vk RO BEAULRIE 5 RS2 UE 23 17 [D]. 5%
B« LR K2%,2014,

FAN J, LI R. Variable selection via nonconcave penalized
likelihood and its oracle properties [J]. Journal of the Ameri-
can Statistical Association, 2001, 96(456):1348-1360.

HUI Z, TREVOR H. Regularization and variable selection

via the elastic net[J]. Journal of the Royal Statistical Society,

[9]

[10]

[11]

[12]
[13]

2005, 67(2):301-320.

HUANG J, BREHENY P, MA S. A selective review of group
selection in high-dimensional models [J].Statistical Science.
2012,27(4):481-499.

BREHENY P, HUANG J. Penalized methods for bi-level
variable selection[J]. Statistics and its interface, 2009, 2(3):
369-380.

X H S e [ s |
BT R R A,2000.
BHES. i E s Q. k25 2011(5).76-78.

T3 W AR PR T TRASR A X2 ) {5 i B HL R BF 5
LETR[I]. B RS 57 101, 2016(16):86-89.

b FIOHER W 55 N R BFSE[D]. G

(ARG HE v T W)

Based on the Penalty Function of the Value Influencing
Factors of Listed SMEs

ZHUANG Hongli, LI Liting, LIN Yuting, WEN Yongxian

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

Abstract : The method of penalty function was applied to the research about company value in China ,based on the data of 50 compa-

nies listed on the Shenzhen SME from 2005 to 2007 .The three indicators about mean square error, coefficient of determination and ad-

justed coefficient of determination were compared with that of the traditional stepwise regression. It is an effective and feasible method to

apply penalty function for seeking the effecting factors of corporation value,because the signs of parameter are in line with the theory and

the results is the same as the study of predecessors on the whole,and but beyond that, there are more new discoveries in this research.

Key WOFdS:corporate value; elastic net; SCAD; group bridge; penalty function
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Table 1 Example of replacement cost method

HERA

w0 e G, AR
1 75 750 4 119 194.09
2 8 250 3 11 590.66 %\%ﬁﬁ;‘f
3 4 650 2 583296 ik h il
4 4 650 1 5 208.00
& it 141 825.71 giﬁ%
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i AR TS AR 4 a IR AR B
SERPPAL(E A 14 182 5.71 JT, Meyk T A T8y, fH I 3
B R BB AZ MRS gt TR
R, T ELSAS B FUR TR S7 sh i [ A 200 11t
A SR, ST R R A
3.2 EFEWRIEEITEEE

W £ >4 M AZ Bk D AR 7R i A Uik 3R H
SPASS19.0 FRAFATAV I A4 23 bl ™ i, 1B Ay

V=160exp[- (0.38x,+0.00416x,) (7-(10x,+60x))]  (3)

Horp vV oRZ AR R (kg/hm?), T RAER . X,
X AMEAS i BUH AT - AR/ NTAE T 10 a i, X,=
1,X,=0; 4Fi# 11~60 a i}, X,=0,X,=0; 4K T 60 a
i, Xi=0,Xo=1, Btkr=aiil 1~4 a, 917~ 5~9 a, =
1 10~60 a,60 a LG 271,

L 2010 4EFHE B9AZ AR R 1], A48 (3) 203K i 4
AN AR B 235 B A RAb A B
PR NCANTT UL B 2R MR 75 B AR Al gs )
{8, FRAR I AR IO B 1 A 2R U, e Je F

x2 BHEFWIRIEESLG

Table 2 Present value method of Juglans regia

we s RO EREA mERA Rmmas THEUL sunm mE eakas 99
(h?) (Bhg (th) Cbhm) (oho) TOAEN Goho)  Gbod)  (Bhm)  (Ehm)

1 7 193.05 18.00 3480 3900 420.00 285.00 864.00 750.00 -2742.00 -2 448.00
2 8 783.00 18.00 14100 3900 1725.00 112500 112500 750.00 547035 4 360.50
3 181395 18.00 32655 3900  3990.00 261000 157800 750.00 19819.20 14 107.50
4 10 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 17 781.00
5 11 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 15876.00
6 12 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 14175.00
7 13 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 12655.50
8 14 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 11 299.50
9 15 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 10 089.00
10 16 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 9007.50
11 17 2 400.00 18.00 43 200 3900 5280.00 3450.00 1836.00 750.00 27978.00 8043.00
12 18 2 400.00 18.00 43 200 3900 5280.00 3450.00 1836.00 750.00 27978.00 7 182.00
13 19 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 641250
14 20 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 572550
15 21 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 5112.00
16 22 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 4 564.50
17 23 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 407550
18 24 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 3637.50
19 25 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 3 249.00
20 26 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 2901.00
21 27 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 2589.00
22 28 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 2311.50
23 29 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 2 064.00
24 30 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 1843.50
25 31 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 164550
26 32 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 1470.00
27 33 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 131250
28 34 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 117150
29 35 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27978.00 104550
30 36 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 934.50
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e g CE B EREA EERk Rk TETRE smmm wE ks o

(ghe) OBy Obhw) Cohw) Gohw) TOUEEF Gohed)  Goho) (Pha)  Gohmd
31 37 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 834.00
32 38 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 744.00
33 39 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 664.50
34 40 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 594.00
35 41 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 529.50
36 42 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 472.50
37 43 2 400.00 18.00 43 200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 423.00
38 44 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 376.50
39 45 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 337.50
40 46 2 400.00 18.00 43 200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 300.00
41 47 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 268.50
42 48 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 240.00
43 49 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 214.50
44 50 2 400.00 18.00 43200 3900 5280.00 3450.00 1836.00 750.00 27 978.00 190.50
45 51 2390.10 18.00 43020 3900 5 265.00 343500 183300 750.00 27 839.70 169.50
46 52 2 360.55 18.00 42 495 3900 5190.00 3405.00 1818.00 750.00 27 427.95 150.00
47 53 231195 18.00 41610 3900 5085.00 3330.00 1797.00 750.00 26 753.25 130.50
48 54 224580 18.00 40 425 3900 4935.00 3240.00 1767.00 750.00 25 831.80 112.50

49 55 216345 1800 38940 3900 475500 312000 1731.00 750.00 24 685.65 96.00
50 56  2067.00 18.00 37200 3900 454500 2970.00 1689.00 750.00 23 341.80 81.00
51 57 195840 1800 35250 3900 430500 282000 1641.00 750.00 21 830.70 67.50
52 58 184020 1800 33120 3900 4050.00 265500 1590.00 750.00 20 185.50 55.50
53 59 171480 1800 30870 3900 3780.00 247500 1536.00 750.00 18 440.55 45.00
54 60 158475 1800 28530 3900 3480.00 2280.00 1476.00 750.00 16 630.65 36.00
55 61 145260 1800 26145 3900 319500 208500 1419.00 750.00 14 789.40 28.50
56 62 132030 1800 23760 3900 291000 190500 1362.00 750.00 12 948.75 22.50
57 63 119025 1800 21420 3900 262500 171000 130500 750.00 11 137.50 18.00
58 64 106410 1800 19155 3900 2340.00 153000 1248.00 750.00 9 381.30 13.50
59 65 94335 18.00 16980 3900 2070.00 136500 119400 750.00 7 701.90 9.00
60 66 82950 18.00 14925 3900 183000 120000 114600 750.00 6 116.70 7.50
61 67 72330 1800 13020 3900 1590.00 103500 109800 750.00 4 638.90 4.50
62 68 62550 18.00 11265 3900 1 380.00 900.00  1056.00 750.00 3 277.65 3.00
63 69 53655 18.00 9660 3900 1 185.00 780.00  1017.00 750.00 2 038.20 1.50
64 70 45630 18.00 8220 3900 1 005.00 660.00 981.00  750.00 922.20 0.00
& it 181 434.00

R4 IUE SRR B A BUZ MO I, B 8 SRR T A M A& TR ETTXT B 2 )5 & Bt
Y SEY/N TR YN IR ZE R AE A BN AS DX 8], BARH AR SCT A 7 i

& HIEPISGRIMETE FUG TR Ay BB HoA fosm i ik g . [R)3 2011 4F 2012 4F
B I IR, A A TIPS 181 434.00 2013 4F 2014 4E AR (MR P bE Al (8 15 45 o1
IG, YRR R E M A TR, TR 3,
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Table 3 Per unit area value of Juglans regia

FiEAE G A GOTASET
2011 157 481.07
2012 135 787.09
2013 116 390.25
2014 99 071.65

LR LGS, 2013 AFERIE A AZBEARAEES A 4 a,
FHE B AP B R 141 825.71 Jo/hm?, HIE 4
WAk A PG M 116 390.25 Jo/hm?, Al UL | T
BAS A SRR B T T R A ST MO B AR
{6, PRIOE , PR AR P o B A S 1A

4 HInZMHITEEERNEZSR

BRI 8 22 ™ 5 k& 152 e, ARG
F(2) AT, HA R ZARAE R =i , s ey, 2
Wegs ol VPR (E S 2GR O L

FEH B RAEIAG b R (1) T AR e
AR S VA B IE L, (H F AR 2 B s U8 =i
PR 35 RSSO N , HTPAS DAl R v 32 7E
gk, 208 AR B A g e A S A
SE B, AR, SRR BRI, DT A BN, ROSTAG (B
HZERARI KR,

TS A RR AT (E5 M Ry 3, Tl ik
R EROARTE = IR E /N, 2 R TR — A
B ST S PP E R LG R  TEILE 1,

LV F A R BRI R AR R, SRS i
BRI B8 = A (L, AIFSE B AZARARAT I 17 1
T, T F I AR, T4 0 S R, SOPPA
R, DL 12064 B 3 Y H B HoR &5 e b
B I, PEARE S 25 A R o R AN 2 s, i
WP 2205 A KT b i B AR R, 2]
B of (B i AR fR MR B AR 1R AN B et TRaE

ROTRFHE (R

i L ? &8 e mwmon 12 13 + (4]
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SRR/ AR P
Figure 1 The relationship between discount rate

and per unit area value
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Figure 2 The relationship between economic lifetime

and per unit area value
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Studies on the Assets of Resource of Juglans regia

GUO Senrong?, JIANG Xidian*, HUA Weiping?

( 1.School of Forestry, Fujian Agriculture and Forestry University, Fuzhou,Fujian 350002;

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

Abstract: Based on the sample-plot survey data in artificial forest of Juglans regia in Shanxi province , the Replacement cost method

and the Current annual harvest present value method were used to measure and calculate the value of the artificial forest of Juglans regia.

We analyzed the influence of age, yield, discount rate and operation period on the estimation of walnut plantation value. The result

showed: the Current annual harvest present value method was the best assessment method. This study provided a scientific basis for ratio-

nal calculation of Juglans regia forest assets and it also provided reference for other economic forest assets evaluation.

Key words: Juglans regia; assets appraisal; replacement cost method; current annual harvest present value method; Shanxi Liulin
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Figure 1 The hardware topological structure diagram

of electronic tour guide based on old and famous trees
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Figure 2 Electronic tour guide system data plan map
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® 1 HWMBARRFHELN

Table 1 Detailed structure of old and famous trees

FE A4 BaEkA ERArE  FEREX
SID INTEGER ~ PRIMARYKEY  H#£A ID
SNAME ~ VARCHAR2T(20) NOTNULL  HWZARLH
SAGE DOUBLE NULL 24 AR 1
SDISTANCE DOUBLE NULL il 2 AR
SINTRODUCE VARCHAR2(500)  NULL B AN A
SLONGITUDE DOUBLE NULL LB N EzT
SLATITUDE DOUBLE NULL LN eSS
SIMAGE ~ VARCHAR(20) NULL AR 4
SREASON  VARCHAR2(20) NULL AT
SRECOMMEND  INTEGER NULL HerERa s
SADDRESS  VARCHAR(200) NULL R 2 A H AT
SOPENTIME ~ VARCHAR(20) NULL B 2 AT )
STRANSIT ~ VARCHAR(50) NULL 4 ARy sE ik

52 fEmEFigit
AR B T RIS I A AR B

R 2 EERFHELH

Table 2 Detailed structure of hotel

FB4 BgRAL Fyars FREX
H_ID INTEGER PRIMARYKEY i)k ID
H_NAME VARCHAR2T(20)  NOT NULL %A%
H_PRICE DOUBLE NULL L%
H_DISTANCE DOUBLE NULL 55 A EE e
H_INTRODUCE  VARCHAR2(500) NULL WL
H_LONGITUDE DOUBLE NULL TG 22
H_LATITUDE DOUBLE NULL T £
H_IMAGE VARCHAR(20) NULL WL HE R4
H REASON  VARCHAR2(20) NULL AT
H_RECOMMEND INTEGER NULL HEFARAL
H_ADDRESS  VARCHAR(200) NULL T itk
H_PHONE VARCHAR(20) NULL iAR:=R A
H_TRANSIT VARCHAR(50) NULL %2238 72
5.3 ERHEERXR

AR TZRMAH AT RICERF L.,

®3 ERRFELEN

Table 3 Detailed structure of fine food

B4 il FR/AlE  FERSX
F.ID INTEGER PRIMARYKEY  Zf ID
F_NAME VARCHAR2T(20)  NOT NULL EEAK
F_INTRODUCE VARCHAR2(500) NULL KENA
F_RECOMMEND INTEGER NULL HEARAL
F_REASON VARCHAR2(50) NULL HEFE T
F_IMAGE VARCHAR(20) NULL RERRZF
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Figure 3 Development environment construction diagram
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The Development of Electronic Guide
System Based on the Old and Famous Trees

LIN Zhipeng
( Fujian Forestry Vocational Technical College, Nanping, Fujian 353000)

Abstract: old and Famous Trees is the witness of history, the beautiful natural places of historic interest and scenic beauty, research
data, its protection is an important research content. The use of intelligent mobile phone and electronic map technology, the tour guide and
the trees to combine the database, through the electronic guide system as spots on the trees, accurate positioning, route planning, making
research experts on its protection, data acquisition has a great effect on the other; to show pictures of the way to tourists, so that in the
process of ornamental trees, meaning can be extended, more vivid. Visitors to appreciate the ancient and famous trees in appearance, also

gain rich knowledge.

Key WOrds: intelligent mobile phone; map technology; ancient and famous trees; electronic guide

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



http://developer.baidu.com/map/
http://www.fineprint.cn
http://www.fineprint.cn

%36 % 45 34y
2017 43 H

KR FRFIR

JOURNAL OF WUYI UNIVERSITY

Vol.36 No.3
Mar. 2017

2

A}

B e T HORs %
PN L s

3

i
It
F

&t

JARF-, BRI

ObA0E 5B TR2BE, #iE b7 364000)

BB P R S M RO Bt — R T R TRE OO U R BT DOSC. M B 42
WU ST H0T . B FE AL TR (0 A TSRS I 15 S5 BRSBTS DA R A K-Means SEMRHEATRE, 5
S A, S BT AT M AT L SR LA R I HOE Ty LT B 6l KR B B A B

SRERR] : BTV 5 2 B IR ARG
REES S TP93  XHMFIRAG: A

AL L TR A B IS0 75 7 i B A
W24 i PR e, g Bei R FI - Bet A e 4 %
FE, 22z A n) gl Hr g it A=A I 45 i o 50 A
W o R G B | 2 IR A e SR A e 4l
EH BT . AR R —Fh A 20 I 45 22 4 B
A GHRE NI 2 60, R ARK
I Z 4¢ (intrusion detection system,IDS) 3% F 45 =X UL it
19771 , N2 535 2 e R rh 3R BRUREIE O 5 20l
R R TR B I R TV R AR T T R, Bl
W28 HA I e Ji , BT S B At ) e AR P A 2
K A PRIE | 75 33 7 o A7 A TR 114 s 40 Rl 41 1) 1
B, XA A BT MO R AE TCIE A, 5
PEAZ IR AR G A AR AT LR K s AR A
I e st AR R DA RO 22 P A5

TENAR R IN Z G2 vy BB A2 8 030 A B
A PRI E WL R EIASE
BT AT I ARG D2 — T W B 1) S5 A i)

YeFs B . 2016-05-02

E€WA . 5= b 4 #4550 H (LQ2013008 ,
1L.Q2014001) ,

PEHZ BN . JE O (1985-), B, BUK , P, 5 M FH5
M2 222 2 BF5E

T EHE . 1674-2109(2017)03-0067-05

PR IZTTIEN TOhR %S B B S AT A R AR LY
BARREARI B — A2 A0S BB REAS ) 23 A
[lR2erh, ARG T | il i L IR W A S
SRR T BIAFIRZE R O T B R R K
IR BRAR R R DR R 2 ) YRR S A BIA
A, 2B 2 R IT J LARSRAE AL 27 ) Sk
JEHI—METIT I ELR S RN AR TCAR A 1
122 o BB B RIS T I AAARAGI , F1)F E
BB A TE W5 7 A 25 ) R R A X Sl £ R4 T 24
WA B SRS TAE WD R R AR, 3R M SRR RRCR
H TR R A — |, rTREAATEA B A Fi ik, 2
FAEPE . D, i sl R b e Bl A T
U, IHBRAIL, 5552 U 5 i BB S s 2P,
AR AR 3 TR 0 DR Y R R R 2R L (data
cleaning based semi -supervised clustering algorithm,
DCSC) R & £ AT [ AL B, ] L 8 W i X T
RIS AN, I35 BCE TIEH 5 5 WA
frintate, 51 R e R IR,

1 tEXIE

1.1 K-means &%
K-means $. ik & — i d F B9 28 TR 43 g 3R 2k

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



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

- 68 - (RAFABE ) 2017 472 3 4]

Tk K BAREEE R K AN HEAR AR 22 [0 11y
SR PR FRBE B AR, I 2T F b pR R 3R

k
HAr, EARIRECN 3= Y S % ||, e
I=1 x;eX

g R LSBT 2SR RIIE U TR B BEAE R AL
AR T, S sSR X WA (A K AR BEATLER
JR R RIS AR BURE 5 B Ry R I

RS RUY

A FRIHH k.

gy iR 225 J7 Fl(sum of squared errors,SSE ) ; 58
K& RMEARH

EPIR.

Step 1 BEHLIEHE k DMEAME A WIIR T TTO I3
AThRUEfL AL 3L

Step 2 ARYEFEP AL BYPIE, FEDXTZIK
HERMIRR

Step 3 B AYFHAMA ;

Step 4 T Step 2,Step 3 HETEH/M AL,
12 ETHENFEEREER

W RIPE SRR TR B A TP B G T seed
FEARAE R AR AS, LU B RIS 72 ff
TR ARG Ty, SO S T PR L T RE
B B R 2B . Seeded K-Means 1 Constrained
K-Means, Pi3 BY2E 0078 THi& BIREAFR AU T9)
Ik, MAZ SRS R KT 5 H IR S HEATE
RAEPBPRAFAL  DF AR EREAIITRE . %
BT

Step 1 iEHseed #EA S= UK S, Hirh K OB BREE
i

N N )‘\ 0— 1
Step 2 5 seed FEABLL w) = S, | ZXEShX

YE R K-Means 3L IATIR L
2 ETFHEFEXNFLUEREREX
HFAE B B | seed BEAS ] RETR A M

AL, TR AR R T 1DS R UUARAT R fEJE AR BT
I HLIRZETATE NS W i LA AT i R 25 808, DA T

IDS PEREAIAERE DL KA I 2R REAR Ry T BRI A
X W B R R Y e, A D Hh AR e, P2 1DS
ARSI 8 AR SCHR ORI AR A PRI i i, SR
B RS E A TGV , Tl R e b A R 51
Tt — 25000 R BREAR AT RIS LIRS I
BRIFENRENE,

21 HIRBFRAE

DBSCAN (density-based spatial clustering of ap-
plications with noise ) &&— 1~ L HA R F AR IL T4
FERIBRIE T, B i oA 8 A 3% 1Y) s iy e R B
G, REUE U ELA R 08 /5 25 B Y X SR o e, O RTAE
AR 1Y 2 (RS A R AT RO AR A TR T4
TS SRS T o AN L% B A
) S A A W R SR e AT B ofe LA AR MR B8 Xof
RS, 0 BER TSGR BT T U
DBSCAN HERR M sl Bcdls , 1A 5L DBSCAN FrERE
iR,
22 Hikfig

K BEFEA B DBSCAN HEF THUIRE TR , AT A%
BARREAS PGS T IR 5 5 WA MR R I E R
1Y seed HEAS, A3 SR B O TR SE M R IETEY)
i, FEREGRIT .

B REEH KU E AR L2 NorRatio;
HHEUE HREAS L% AttRatio;seed 250 H numSeeds; iF
i seed £ H numNormalSeeds; KDD99 #£ 4 D={d,,d,,
<o O} A FRZEAYIE B FEAS Nor={n,n,,---,n, [ meD }; 45
PREEH A Att={ay,a0, - 8|ae D},

i SRISHEANEL SSE ; AP S BEASH

BAIR .

Step 1 #Ihh1k, K1 DBScan %5 B B EVEXT L
PREEHEAT S0 AT, B MR 6 53 A7 20 0 D BSCHE B ole
MBS ;

Step 2 5 ABCHEREA , HIR

NorRatio

N A1 — cee 17 5 H
e Nor={nyn;,-+,n; [n e D }, il AttRatio 7" Ll

IEHFEAR

iai‘j Att:{al,az," ',aq | g e D };
Step 3 FHAIHIBREA A AR 1 1 W HEA L

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



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

ARG, A BETE VR T AOEE o e R ARG AT - 69 -

=1
h

H =0, )
Nor zneNorn”\EPmol ,numNormalSeeds;

M

N _ s 1
AR SRS () E =]
VI‘ *ﬂ‘w_#% DRIy 72 N |Att | aeAtta’ ;H\:

n=0,---, numSeed-numNormalSeeds ; K15 1 F U E Ky
RBEB WG T 5

Step 4 >R K-means B X 8 E ST RIS IF
S MRS,

w
sl

WERDH

31 XWTEESHEE

S FH A S B A2 I 47 5 weka-3-5, £
PR Y2 KDD CUP 998ty T T K,
ARSI JETE 10% A9 T £ (kddcup.data_10_percent.gz)
HrEEALAIR 1725, HAEE TR 1 &R 2 i,

® 1 YEBEANZTEELHE

Table 1 Number of samples before data cleaning

total normal smurf

neptune other

12 351 2 433 7 020 2 681 217

®2 YE|BREZEELHE

Table 2 Number of samples after data cleaning

total normal smurf

neptune other

12 124 2 386 7 020 2 543 175

HEUESRERE B, ASEE S| A KDD CUP 99
AR 20 ANEARZ I EE 4 corrected.gz Al X
1/30 FEA T, FAASH Gnsk 3 iR .

% 3 corrected ##E&E
Table 3 Corrected data set

total normal smurf neptune other

10 647 2 322 5 470 1930 925

3.2 MEEITEMIERR
N TP RISTRAE AR B PERE , A5 ]

ARE TR G0 - 1% 275 fl (SSE, sum
of squared errors) F7n& R PHEARFHLEL , Cen-
troidi S5 | A RIEAY T, IR AR R R RILARCR
AT ; K% (DR, detection rate) , Z{H# E Fm AR
R ) B A 3 R G 1R (FPR, false positive
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Table 4 Comparison of clustering results of kdd cup data set

N F¥M4EFF  K-Means Seeded KMeans  DCSC
SSE 9 496.73 9 285.71 8 546.43
3 DR 93.1% 98.66% 98.77%
FPR 8.22% 057% 0.34%
SSE 7 959.82 7 762.37 7 076.16
4 DR 92.74% 98.26% 98.5%
FPR 1.64% 0.12% 0.12%
SSE 7 799.63 4 353.63 3890.97
5 DR 92.71% 98.76% 98.59%
FPR 0.08% 0.58% 0.33%
SSE 3340.49 2 064.39 1717.95
10 DR 98.52% 98.87% 98.98%
FPR 5.75% 0.86% 0.33%
DR 94.15% 98.64% 98.71%
Ty
FPR 3.92% 0.53% 0.25%
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Table 5 Comparison of clustering results of corrected data set
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SSE 2 228.76 2 479.76 2 156.4
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A Data Cleaning Based on Improved Semi-supervised Clustering
Algorithm for Intrusion Detection System

ZHOU Zhiping, CHEN Xiaojie

(School of Information engineering, LongYan University, Longyan, Fujian 364000)

Abstract: A data cleaning based improved semi-supervised clustering algorithm is proposed in this paper in order to overcome the
problem for semi-supervised clustering algorithm noise sensitivity. Noise sample in the data sets will be extracted for further analysis.From
the data cleaned data sets, we collect samples which are labled normal and abnormal, then calculate them respectively to support the ini-
tialization phase of K-Means clustering algorithm. Experimental results show that proposed clustering algorithm has the ability to detect

unknown attacks, and has a higher attack detection rate and lower false positive rate.

Key words: data cleaning ;semi-supervised clustering; intrusion detection
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Table 2 Fuzzy control rules

EC
E -3 -2 -1 0 1 2 3
-3 3 3 3 3 3 3 3
-2 3 3 3 3 2 1 1
-1 3 3 2 2 0 0 -1
0 3 2 1 0 -1 -2 -3
1 2 0 0 -2 -2 -3 -3
2 -1 -1 -2 -3 -3 -3 -3
3 -3 -3 -3 -3 -3 -3 -3
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Figure 4 Correction factor fuzzy controller
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AR A PR

Co-simulation Research of Double Wishbone Suspension
Based on Correction Factor Fuzzy Controller

WANG Xiaopeng

(School of Mechanical & Electronic Engineering, Sanming University, Sanming, Fujian 365004)

Abstract: Using the ADAMS software, double wishbone suspension multibody dynamics model, Calculated sprung mass velocity and

its rate of change as the active suspension control output; Semi-active suspension with fuzzy controller based on a correction factor, the

weighting coefficients are controlled by the proportion of the sprung mass velocity and acceleration share fuzzy controller input, wherein

the weighting factor using the corrected sprung mass speed adjustment; In MATLAB built suspension system co-simulation model, The re-

sults show that: the use of fuzzy controller in various stages of vehicle speed to improve the overall performance of the suspension plays a

significant role, Vertical body acceleration, stroke improvement prominent in the low frequencies, to enhance vehicle ride comfort charac-

teristics in different speed ranges.

Key words: double wishbone suspension; road model; correction factor; co-simulation
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Understanding Dilemma of Traditional Martial from
the Perspective of Culture and Its Solution

LIU Zhiyong
(Fujian Institute of Jiang Xia, Fujian,Fuzhou 350108)

Abstract: Using documentary, logical analysis, from the angle of culture, the reason for difficulties in traditional martial arts and the
resolve to carry on the review. It is considered that: the reason for difficulties in traditional martial arts, one is after the Opium War, with
the rapid development of the western culture and Western Competitive Sports in Chinese society, and gradually occupied the mainstream
position, the overall shape of Wushu culture suffered serious misreading and misunderstanding, this is the external cause difficulties in
traditional martial arts, the second is the concept of inheritance conservative is the internal cause difficulties in traditional martial arts;
there are two ways to solve the problem of understanding the traditional martial, one is the internationalization development strategy of
traditional martial arts, the second is to inherit the traditional culture under the national fitness program and promote the traditional martial
arts to get faster, more popularization and development strategy.

Key words: culture ; traditional martial arts; understanding dilemma
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Practice of Characteristic Specialty Construction of Civil
Engineering for Serving Smart City Construction

LEI Nengzhong, HUANG Lei, ZHOU Jianhui, ZHONG Yulong

(School of Civil Engineering and Architecture, Wuyi University, Wuyishan, Fujian 354300)

Abstract: Take civil engineering in Wuyi university for example, based on the analysis of the gap of supply and demand for profes-

sional, it was introduced the mentality and goal of characteristic specialty construction, construction tasks and measures of personnel train-

ing mode, course system and practical teaching system were described mainly. Characteristic specialty construction already makes the pre-

liminary effect. Practice of characteristic specialty construction of civil engineering in Wuyi university, can be provide a reference for

transformational development of domestic newly-built undergraduate universities.

Key words: civil engineering; characteristic specialty; construction of smart city
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Figure 1 The classification module of vocational ability
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Table 1 The think stundard of practice course

IREEA PR FY. =

BOVEEs WE% FEGX A NERS
1 15 EHURE 80 12.0
2 20  HWETF 70 14.0
3 30 Jrat1 80 24.0
4 15 a2 70 105
5 20 F 3 80 16.0
Hit 100 — — 76.5

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



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

- 90 - (RAFABE ) 2017 472 3 4]

S 3Lk

[1]

2]

[3]

[4]

[5]

PN L FH L AR A 2 6 5 VR IR ST 3] 0k B R 2 2
#2,2013,15(4) :522-524.

SKAETE , DRI B N AR i A JRA R+ AR S R
FHA R AR ). 500 & )27, 2008(2) : 47-58.

B, )5 B AR AL A &l S BRI R A R
BT ST [ F 2E R 2=k, 2015,28(3) : 136-139.
RNRI, BT Sl At )y AR e A B 5 o AR
MV PRER A R B ST [] 2% A7 B 2741, 2009,29(5) :
145-147.

TR, X1 507 PR AR o A Bl 380 7 TR IR 2R BT O
[] LR85, 2014 ,28(5) : 57-59.

[6]

[7]

(8]

[9]

[10]

TR K B AA R FE AT AR R R R A ER[J]. 49 24 3C
P2 RE2E4R ,2013,33(10) : 90-92.
R, o P, T SCRE LN R A I 2 R R R
HEBFR[I] K YL i P24t , 2013,29(4) - 103-107.
PR YA 0 R s A R B 28 R A 3R AL B 52 9] 0T
Jegelr 2447, 2015,17(5) . 52-54.
T TR N AR R A E R IR AR AT A R A 2 1
X[ B0, 2015, 33(5):36-37.
2RI v R R BT A AR R T (3] DR M Bk
2009,29(11) : 93-96.

FOAE A )

A Study on Constructing the Practice Curriculum

System and Its Evaluation Standards
——Taking mathematics and applied mathematics major as an example

LAN Dexin, CHEN Wenbin, YE Lixia

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

Abstract:with mathematics and application mathematics specialty as the example, it is discussed that the practice curriculum system

constructing method and idea and the corresponding results are obtained. With mathematics and application mathematics specialty as the

example, it is discussed that the practice curriculum system constructing method and idea and the corresponding results are obtained. It is

further discussed on the carrier of mathematical contest in modeling the innovation practice method, and the think standard of practice

course system, then some new results are obtained.

Key words: practice curriculum system; vocational ability; innovative practice; evaluation standards
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Study on Teaching of Automobile Marketing by
Behavior Oriented Teaching Method

LIU Nacui, YANG Yuefeng

(School of Transportation and Civil Engineering, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002)

Abstract: Based on present situation of automobile marketing science teaching and automobile marketing industry talent demand,

teaching reform of automobile marketing science was carried out with behavior oriented teaching method, including study guide, typical

case analysis, simulation practice experience, project-planning teaching and network teaching, to cultivate the automobile marketing tal-

ents of all-round development with teaching idea of implementing teacher guidance and autonomous learning. Teaching form and content

of automobile marketing course was promoted and students’ comprehensive ability was enhanced.

Key words: automobile marketing; behavior oriented teaching method; teaching reform
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Teaching Reform and Practice of Food Professional Microbiology
Under the Background of Innovation and Entrepreneurship

XU Lisheng, GAO Guizhen, ZHAO Liang, CAO Wengen, FANG Xuemei, ZHANG Xingtao
(School of Chemistry and Life Science, Suzhou University, Suzhou, Anhui 234000)

Abstract:innovation and entrepreneurship education implementation as an opportunity, we optimized the integration of microbiology
creative core content, improved teaching model, and expand the microbiology pra ctice teaching base. We encourage students to participate
in scientific research. We cultivated “double type” teachers, and improved the level of teachers of microbiology teaching innovative under-

taking, so as to promote the students’ innovation ability.
Key words: food; innovative; microbiology; reform
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Course Exploration of Project Management Base the Concept of SPOC

LI Henggan, CHEN Jian

(School of Architecture and Civil Engineering, Wuyi University, Wuyishan, Fujian 354300)

Abstract: In this paper, we introduced the mode of teaching and its application on the base of SPOC ideas, analyzed the current situ-

ation of project management in Wuyi University,and then combined of self-teaching, reform of project management curriculum was ex-

plored.

Key words: spoc; model of teaching; MOOC; course of project management
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Figure 1 The system basic structure

1.3 .NET MVC &4t
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Figure 2 Operating mechanism of MVC
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x1ORER
Table 1 Course
2= 54 BAEXEL i3]
1 ID Int PREE ID Primary Key
2 CourseName  Varchar(50) WA FR
3 CourseWeek Int IR RS
4 TeacherID Int FRHUM 1D
5 Description  Varchar(MAX) PRAE UL

DR T2 TSR R R

*2 FRIMBIRER
Table 2 User course

s 514 HiERA Ei::Ba
1 ID Int PRFEE 1D Primary Key
2 CourselD Int WA 1D
3 UserID Int 2251 1D
4 SelectTime  DateTime TEAEHT[A]
5 Score Int st

R PBURRAFAR oA S P BRI (5

x3 RERBR

Table 3 Course document

5 34 FEAA i
1 ID Int SCRYPERL 1D Primary Key
2 CourselD Int JrJm IR 1D
3 FileName  Varchar(50) SCRE R B
4 FileType  Varchar(20) SCRSTRRIZERI (UM PPT 45)
5 ChaplD Int FTIE R RE A TS
6 FileURL  Varchar(150) PO AR
7 Status Bit SCRPIRZS GRETFIRD
8 Size Long Int SCRY BRI
9 CreateTime  DateTime - AZ R[]
10 Hits Int TEREUIE IR
11 Description Varchar(MAX) SCRY BRI

DREEVORERAEAE T IR R PN A POR S B, (045
PRI IR PPT S5 30RAE

x4 REWMFEISHER

Table 4 Course video process

rFE 514 Fomsnl R
1 D | IR > R 1D
nt .
Primary Key
2 DocID Int AT SCA 1D
UserlD Int 51 ID
N ——
4 EndTime Int 125 GO AI S

B R R (HE )
e — WA
R oling

VBRI o] FAE I T S— B0 % ) IR

5 CreateTime DateTime

PRI A A BEE

3 RGZKI

7E.NET MVC FFr i Hhim i 2 SRR (Model )
R S B PR B A I, SR Tl (Con-
troller) R SRR 7 TR AR (], 1 SCRLIE] (View) K
SR P #AT3EE, 332 FH P IBAE I SRIT e As 4a 451
AR
3.1 1A (Model)

FRYGEE LT AT AR R S Bt A v 3R
AOERAE , 38 T EAE PR i R — SRR 2 LA
BRI 2 WS, T ae o —— e S S R B4l P A7 H
BVE, RGUE MBS F 200 4 28,

(1)Course 2 : SH 4k %2 P 9 Course FAHXS L,

(2)UserCourse 2. S5z UserCourse ZRAHRINL,

(3)CourseDocument 2 . 5 %4k & o 19 Course-
Document ZRAHXT I,

(4)CourseVideoProcess 25 ; 5%4# 1 () Course-
VideoProcess X ,

Horr Course ZE15E SLUNTE

public partial class Course

{
public int ID { get; set; }
public string CourseName { get; set; }
public int CourseWeek { get; set; }
public int TeacherID { get; set; }
public string Description { get; set; }

}

HAR IR S5 IR,
3.2 =23 (Controller) 2

FE 828 2 T HH - oK O SRR
AT A B S EE (AR IR E A AL RS SR S 15t 2
M, RGUE SCRFERIER 8 247 328,

(1)HomeController 2. =2 TSR H TR,

(2)CourseController 2% . T2 FH T IRFEEHE

(3)StudentController 2 . 3= i T2 51 AU IR AR 2%
SRR

HHr CourseController #xHil#RISA0E LR .

public class CourseController : Controller

{

PDF SCf-ffiH "pdfFactory Pro™ i FH AL www. fineprint.cn



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

FRARDL: 22T MVC BRSO R RSURF & R 508 -+ 105 -

SMCIESEntities db = new SMCIESEntities();
G/ S

/Il <summary>

1 R R T

Il </summary>

[l <returns></returns>
[SysAdminAuthorize]

public ActionResult InsertCourse()

{

return View();

/Il <summary>

11 AL PR B 2R 1R

Il </summary>

[l <returns></returns>
[SysAdminAuthorize]

[HttpPost]

public ActionResult InsertCourse(Course c)

{

return View();

}
3.3 #E(View)

MR =2 T 5 P b A7 28 0 332 FH P A
It P R R B E g SR (il AR AR5
A5) . PR B3 SR B R AT LA T — A A — A
Action FEATACEE . MEIM 4 E fF HTML 1B S5 45 &

CSS JavaScript . JQuery . AJax Z5+ AR SLE , ZEAR IR AY
PR AR P 2 A ey U ECRERR UL

4 iR

RGN T R IR A T2 S T — A2
ARG, FEERGE P RO AT LA e i e vt
B A E A AR AT 2 A B2 T G,
2P A DB T TR AR, R TR U | 58 IR R
PR SRR NI 55 3615 R ST E A IR AR AL
8, EIZRGIT R R T .NET MVC I &A%
AT A&, R BT HRRZE $5 il 2RISR N A9 A0
FIT T SE I T ARG, Z RGBT R (C
BRI IR 3, T R Z R 1 R R
WHF RO SPREPAAR AR SCRE

o
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Design and Implement of MOOCS System for Programming Course based on MVC
ZHANG Biaohan

(School of Information and Engineering, Sanming University, Sanming, Fujian 365004)

Abstract: A software system is designed for the online learning and testing.It like a MOOC system.The system is developed by .NET
MVC model.In the system,the Model class,Controller class are designed,and the view pages are also designed to show the data for users.The
system provides the basic functions, such as the maintenance of the curriculum, the supervision of the study, the arrangement of the home-
work, the judgment of the test and so on, which provides the basic platform and technical support for the course teaching and reform.

Key words: programming; MOOCS; HUSTOJ;MVC
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BASE R E L BIM A S5 M EETobk , I % BIM SERESAE AR W BE AT T 4 LA R
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[F] ] o A AL (DL 1] 1), Wi ] BIM 2 315 AR Y 45
ARAEFR L A 1 K 3a PP,
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EREEEAER EERALRRAAERN  2016-2020 K&
R (20010.5,20) #FFEN (2014.07.01) i LTk e M

B L AR A KT BIM &R 69 A4
Table 1 The ministry released about BIM application file
MR E RS E BAE(BIM) #2E KT LR HE
2ot e T SRR HOR I B K e, ORI AR T

W #S HH1.2016-11-08
VEE B Ao B (1970-), 5 UK, i gk TR0, 32
HER TR AL TR BIM BRI,

X EHS . 1674-2109(2017)03-0106-04

AR R AR BAL ST I R T AR T EE S B
T (BIM) FARTETR E SR T 1AL A % & R p it
I o N =:8 5 i R DA S = R B SN i
(BIM)HARHFC 4B M IR AT
SRIAT SN IR Skt I

1 BHEEEE(BIM)FHEARERE

A5 AR (building information modeling ) J2&
A SRR e 0t B AL % Bt it i
BT A A R B (LR 2), SR L 4
4 S 57T R — 2 e U0 BB IEA T A%
PRALEE g re A B | Tl A i N S AR A
S BRI RE -

R

L]
Embh, Wi,
MiLRI . ARAN

l ]
ETdAAn. |
NITERE | ww

— i
! '

L EI!I!| LRR = L

|
BT

Amman
B2 Zsriastodfagn

Table 2 The construction engineering of whole life process management
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Table 3 Information exchange and sharing of BIM
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Exploration and Reflection on BIM Practice Teaching of Civil
Engineering Specialty in Applied Technology

ZHU Deliang, CHEN Hengyi

(School of Civil Engineering and Architecture, Wuyi University, Wuyishan, Fujian 354300)

Abstract: This paper analyzes the importance of BIM technology to the training of practice ability of civil engineering specialty, in

view of the current situation of the lack of BIM technical talent in the constuction market, points out that the urgency of BIM teaching in

civil engineering undergratuateuniversities, clarifies the importance of BIM professional teaching team training and civil engineering spe-

cialty BIM talent cultivation, and puts forward some suggestions on how to carry out BIM practice teaching in undergraduate course.

Key words: building information model (BIM); major of civil engineering; teaching reform; pratical teaching of building information

model
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