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PEEERFNERMEDRITB/HFRF,. LR 10007D

NMEENERFEEFITEREMHENFRESHE. N GEM HRMTIC RAEMNEXRT R, JLEFHE GEM

BEMERAMRERSRERLRE. RERCRAME A EEIFC RES, 05 CEM R i FILIE RT3,
RR TR GRAFF L YR O R O S A0 AT JURE T IR GEM M.

Kiid EETEMEY. FEEN,

BRR(ERE T HOMANRERNFE
THERITIREXAEY (Genetiéally Engineered
Microorganisin, GEM) & & & Xf 4 5 T 45 f1 A 3
BEERfEE N FERMSEBUNXE.
AR - HERBEHMAFERANIIA
GEM LIRS 1EY = B MG BB s B LK,
X—[REE SR RFRMAROARE, & BB
FRARER L AL RIS E VM ALE 2 GEM iy
NABERIE SN,

BF 3T GEM fEIFE P dRiE R & Ul
BAEHE %) S H T BEXS AR S TR AT A (@B
MEE A LFTRIRIFE D GEM &y il 7] &,
1990 FRFEIES K BRAROEDO E T E Y
REAALARBRERA T —REXFFEHREEHA
WL 4& (Genetically Modified Organisms, GMO) ¥ ¥
B EFr &3 H iR 7 AR5 GEM M i A4 #1)
BT R E R A SRR LB S RED,
ATRERE#*ES25EBRFR LAY TRX—
BEREREZLERBEHFRMITE, I EEK
o B AN PPN WIE A F GEM ) A TR &S,
BLXt [ 4 F R IR 3% b GEM iy W 7 3 o LA 4
{28
1 ERIRSE D GEM By A Heg

MR TS A GEM B, % B F| H
JE 9 45 (5] B, B W) GEM 5| A R AR iE
(Marker ,Reporter) LA #F 57 GEM Rk H TR {FHETE
AE R 2 A A L X FRARE ZE M5 A B R
VI RSN EA, A RN EAMA LSS
FHR FEMENNEEEAREBARCE
FAIURFTTRITH, W e 2 TR AFE
FIANFE BB/ AETEEIRCTIRE.

1.1 355 GEM Blrid REREAER

WEFIAFEPRERN AHEFRIN
BHXHFCRENFERIES. W xy1EEH
BT SR BN R E B2, 3- WU
B (Con) EH , —RIF YRS E X T
EH AR EERCRENRBIS, R
WWAENEETFFEKER ESREES, B
B bR MR R ER N ES . E
T AT X S SR S ch R AR AR IR R,

(DAEXHFE. AERMEMFE WK
AU AR SR 2 R R ic EE A
®, XAE TR EE NS, KA. R
I 5 R %5 3% BRI T SRR K B e Rk
B T3l L 4RO R 408 B GEM ZESR B R iR e FI I
3, XA R R R EE R R B R

ORERFIER KM IENATEE GEM ¥
FAARE  FEEHIABIMGIC KL, HAR
R AL AT EWR—E MR, S ERA
e S S A s L= DN TRk Y iR
WIC RS M IE SR W GEM M M B ThAE.
Winstanley (1989) ] xylE 2B {E#R 12 X B &, @)
TRFERPSATEERGP. R P BHTR
BRI T Clar. E— MBI FEIE N
Clus &b FIEHORES M T xylE HE M =5, K
AT AE M RE. EERRE IR R
BE 3TC UL HE FRIE FHT xvIE EH
Bk, BFFRICEDY, A EIRICERR
TS £ B TR B2 JFORE_E FAR FT LA R A B SRR R
BE s PR IT Y E 5, 8 R0 B Hod B A e
FIR T KM R, RS IR0 R R
T . (EAFCE TRk Lo, 2 DB R B
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(OFBH B AL TENABERE

WA RUEER B0 5 i HAEfRic 2R , B
FHAREPHESEL ATREYE, BB E 6 A
HRIFAR AN B R U R A0 2 B 1R AR
g, TN A F B TSR EED,
1.2 JLF3IREE GEM Ml FIMtRID R4

B JLF K & 5k Al T35 5% GEM Mol
JLFRICREBAER AR B BHREFHLEE —
BES HEERXNWE N ANXLERGEFRK
Bl F IR R RN RR.
121 GifEsric R4

MEERE SR EE FEL &S
HAM AT R FEFE GEM W LiZiRig, X
iR RSO {f GEM JrEHESH K (G
EEMR FEER BT IEEREL(Ca,
He) it B R E LA R ERFTHTER
WE. EFARERICAENNERUTILA.
CAEAANEYE ANEERHEERERS, B A
XA F B RSB Rt O3 E P
BEAAE —SRRPUEARE, 04 BRI FTRE S 3 &
THEEEXNEERBYIET T T K72
BE; @M RIYEEEEE, MR EERNET
getafh b, TARRBOR BB ARE AT Rk
EE T G R TEHFHEERERSE,
@O—EAELREWBENHERERZEER
FH BRI PAREEK AT,
1.2.2 ZEIRICASL

(1 LacZY fRiC R4 LacZY EF O i Yy
AT EZEFBEPEFEBAEEAT . H™WE
SRR S AL X-al 3§ B % 2R
i, BFFEFEPAFEEZERYEH L
YT S5 E AT X S BB o Sy —
FTEHIARIC A& 45 . Drallos(1986) R EEHE T/
35 T PR NIk ST O =R = R
HEM L EFHREKERE". Kluepful
(1991 )41 ZE TR 51 A B & 8 2 K B (Pesudomonna
aurevfaciens) e a4 oh ] F R0 H @90,

C)xERICARK xyEEFEERRES
BB KRR pWWO L 4 B5 4R 3 — Bp-2, 3- W

15 % 1

ﬁﬁ‘(cmo)mﬁlﬁﬁﬁﬁ‘éﬁ@ﬁ%:%%ﬂ:ﬁ—
FI L 5 7% (2-hydioxymuconic semialdehyde), Hi
FRERFHCLTFIE, CuBf E B8, Coro
BT UBEAERE_BARCTYEEEER
a, BAhTHERNKRE ¥R .BCE_HHE
% .ELISA S ZFRfll 7 5 X X MR R G #4T
R 2,

xylE R EXIRICEE AT H TR
WAL RAR GEM E TP S T 8E
ST EEEN —REEEGCRAEHTHR
GEM my R £ 40T, AT AR IR i tE AR IL &
FEUXFERHBRERREEFL L(XR
SERPOKRAEFRAPHEE,

(3) % 15 B8 B§ (glucuronidase , GUS) £ [H
KEBAT B =48 GUS HRBE illE 77 8, B
FEABRSEHEYEAWE. RRBEY. E
B B REEA KT E GUSs EE/ES), Bt
AHEHGIAREEY S MERTCHRERHR
KB FE L GEM EER B PR ahia -5,

1.2.3 EXEFRRLESL ,

HFEMEY A REEREMRE RN
i, N HPEEMENED AN EELF
HEHHBEXERENRIOEHRERYHER
EREMBERENEDH SIS,
(1989 — Fi i T R I B (Vibroo fischer ) {9 &
¢-B 3 [H (Luciferase genes)LuxA.B.C.D.E.I.R
HEBAEMEBREMT]ESFERIIAXE
MR+, Bl e A X TERNAKE
FFE 2K P R BURE S 10°/mi, 78 3 iy B
RRPE S 10°/g7%, Kaniga (1992) 4% LuxA B 3 [H
BI /NG 55 B 45 T /R 25 K B (Yersinia enterocolitica)
BREdS, AEYRLENE T 24 M/ RO
RZE ERHEE R . B T KA R HF AL EE
BRBEIEHAE, A NARZIMERSER T KT
BERHE R
1.2.4 HEWCESR

(ODFFEFEFRRIER XEFCRERET
BRI B PR BOR AT R T R %4
FXF=HRI R . 40 Chaudhry (1989) FE B
IR B B (napier grass) ) — B DNA 1E JiRiC#”

Rattray
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H.FESK. LESFEHEXBENBRE
R4 o G T4 L R AR AR T B S U GEM 7
$23: Laliok: 7= R

(DKing(LIID LR T —RAFHAZHBE
1 #8 (dicholorophenox yacetate monoxygenase) Z&
BHENRCRS , ZEEN =Y EEAEZR
(phenoxyacetate PAA) ¥4 N8y, B e B
%SGSR R A A T E By B
. FIed ST PAA #7825 50 B BT 3¢ GEM #E47 E
BRYFR. AT PAA S ERFIL L, S FH %
RCEEMNEEEH L PAAFHEELA, &
FIRE P — R AEY FRERE R PAA, HUZEE
fERicEE R AR RE. fE %7 B
BHEMARERS,

(3)Ben Lugtenberg (1990) |l —f gt & H
BAE R PRIC K& 3 P75 o GEM, NodO &
MREEE S WES CRREEBH), PhoE B
B AT R B R 1 — MBS & ST AR
Ry s — P hEEREEHEF Lk
B HET N HEZRARERNFZ
T f8 — TR SE HORL i ¥4 e B 2 [N ) 4% P 1
MRS ASHEZRAEES. AN —FF
P ARIE R 4 . PhoE BB £y B4 NodO B 15
B € T MRS, A oA 2 0 e b i e o] 5 AR 3K
KESMNREE R TR,

2 P53 GEM BRI 5 %

GEM Ry Wl 7 iR Kl s 3 R a2 A& R
B AL R, BT E R EE R,
FEERMERFBEHEN ZEESETDHNE
HEERRE . BN TR AERE. &
BT E RS i B RO EE
TR,

—FbRiC ARG PTRERI B B & PO BE BEAT
W, Xt xylE FRic F 4 7] R BB SR V- 0L 3%
(ER.REGR), o] KRB EG xyIE
R ,3E )8 oL W 2 WK -2, 3- I A
&5 GEM tfT e . REEEREH T RES
BB T B R AR R T
 EBEE.
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FERERICRANEEC. EXRICRSE
(xylE,lacZY .GUS .LuxAB ) # 7] & FiE M i3
EGE B X GEM #H4TiH 8. AT & & w4
BHMA—ERENE RN ESR WS RE
B A 46 T B BT IC B9 GEM REZE #4113
AT 8 S & B T I A R oA R R
Chn U8 SR B 7 16 LS 7 e 1 JI0. A N R
PR E B S EREEE R ERRERR
EE S BB = R R A T T L.

- I3 553 s 2 — P R RS W 7 B, A9
FEEEW, e, HHBSEXNAE LR
FEMKRSHAEDLERM; FEEFHRicE
H,BEFREPHAREZEF TN GEM
AR — AR P E R A RRGIED
Bl RERE WL R A (S .

2.2 REHFEHFE

SEEMEY—#, fREHFEMAGE PR
% GEM 12— MR EF AR 7 ik .

(D HRBARCER T BAREERST
B ARG, RO BB RE, R
BRI BHEERIT BRI . Mason
(1990) F X Fr Ay Bk W - 3 HE & A Flavobacterium
P25 ¥ , BURYEIA 20/8V%, HANAAX B —F&
BF R A BURERY IR B GEM R L. EAR
FEERMEYRTHES R, FAERRARM
B ERECAEN RSB AR A
FRME 189 GEM 5 & GEM R FIFF K B &
Etxd & —Fh GEM MR T BRI R B E 2%, SR
B B R R IR R A —E .

(O RFHMKE BEHEEFRERERN
B BOR BN BB & A R B R OB R
GEM, 7E SN INRE 37 B, 57 VR B B9 GEM 5 B % 3
FHAERE B H TR RS E N, FX o R R
FE O ) GEM it £ 4 3k 4 L — 8 A
Morgan (1989) i Xt B = iR 24 il & ¥ £ 5 R RS
RH R iR E Rk, NhE T 2048

E L IER

(3)ELISA Morgan (1989) B ELISA 3l &
TH# xylE BEERICHERBERE. BT xyiE
HEETY CoREAREAFEHRE BT H
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ELISA #ll € =Y e R MMt € & . ok
A RBUEHE R 10°/mIls),
2.3 BMEFETE

(DEFERMRRE BHERPTHREDE
FFM EKBEE, RS RS R R R
X} GEM )¢ R BREHHEAT 2938, X 2 3 P
W% TIPS b GEM BRI, BT EX
MWL KBE%E, B EERTERA T FIME 5
HHOEIHRIRS AW A RETH BB S ER T
S EAEFEKES HOERYED T4
HH,

(Q)MPN-B B 5 7 & 3= Fredrickson
(1988) 1R 3if MPN & 2B W R R 2, I S LB
WAL AR EERFEEZARIIBES
B3R 344, AW A ERT B I LT R
7438, FR 48 P 22 38 S B0 MPN 30k JR3E R
FEHEMPHEDERE. ZrER TR RS
Tnd #) % R AR B M B A1 Rhicobium lequminosarum f
BURYES 10/g F1 100/g52, Fulthorpe (1989) b33
1T RUHERS,

O HEEMBIFERE S FREDH BB
Ak f5 AR IR ST 22 3CREXT IR 58 GEM fE B R
mue, EMREAETATELERMEY . B
BT RIRSHEYMKE L RIS, BBt . N
YIf5 South T H RS A AR LREHERF
WP EH SR MBEREBAR. FHRLE
it PCR R AT HME TR, AR5 Bi#fT
I, AER KRB 2T W BURMEDR >, (Han e
F A 207 B 0 R B R A P Y GEM 31T 8 B ]
L B .

2.4 HYENE

ICRA REIIEER GEM BB ROLE %
HE MR EEEE R A ES S
ﬁﬁ/ ( Charge- coupled microscope) fl X ¢ f R 4%
ZHTERN, L NBRARR . RENR
M. Mahro (1989) Al S R & F &9 & vl x¢
Streptomyces coelicolor J1501 (‘& # LuxA B) #f 47
ZiE] RARE L, BE B < LI E A RO TE X7
TR GEM R P R EREE,

2.5 Jizh 40 M it %28 (Flow cytometer) Xt 37 3%

T 3 ® ¥

154 1 8§

GEM Wil ‘

U 30 40 B BES B — T RE R R P AR R
AT RE S E A TR TR A ROR R
BRI IF R ETTR SO B H AR ST AL B 2R3
R BT O IR DL SO BB BRAR T S X (R
FH GEM # L8 R¥EFROE, X WM 9L H
BEAEEERA BB TRCARRERAHN
GEM 7E it 3 48 11 328 LR A WOt R B — 14
— P HUES, SR ER T ARG B RS (E
B K/ MR AR B 56 RHRC LR
BB BRI VT [6] ik X3 LS A 5] B B A 4 3R 47
R, H o0 TR R AT R B .
Amman (1990 A Zk8 i T R & MEDBEF
<3% M BiRMEY De sulfovibrio gigas'®?,

t &34
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chem. , Qingdao Univ. , Qingdao 266071); Chia.
J. Environ. Sci. ,15(1),1994,pp. 42—45

The adsorptions of cationic, disperse, reducible,
neutral, active and direct dyes on bentonite are
studied respectively and the decolorization effects of
treating dye- containing aqueous solution by using
bentonite adsorption- flocculation method and only
flocculation method are compared. The
decolorization rate of the former will be 40% —
200% higher than that of the latter. Using 0. 01%;
of bentonite with 0. 005% of PAC can decolorize
the dye-containing wastewater by 94% — 100%,
where in the dye consists mainly of cationic dye.
Key words: bentonite, adsorption, flocculation,
treatment of wastewater, organic dye.

Treatment of Effluent Containing Cu Ions by Means
of a Packed Bed Electrochemical Reactor. Xu
Wenlin, Wang Yaqgiong (Taiyuan University of
Technology, Taiyuan 030024): Ckin. J. Enrviron.
Sei. ,15(1),1994,pp. 46—49

A treatment process for effluent containing Cu ions
is studied by means of a packed bed electrochemical
reactor which is designed using one dimensional
reactor model. Experimental results show that such
a process particularly suitable for the treatment of
the diluent effluent and the treated water can meet
the requirement of the outlet concentration < 1 X
107%; the factors affecting the effluent treament
process, such as Cu ions input concentration,
operation temperature, operation voltage, solution
flow rate, effluent conductivity and the kind of the
packed materal, are also discussed. This process is
economically viable and provides an effective way
of removing trace metal based on the assessment of
the experimental process.

Key words. effluent containing Cu ions, packed bed

electrode, electrochemical reactor, wastewater
treatment.
Studies on the Treatment of Pharmaceutical

Wastewater with Upflow Anaerobic sludge Blanket.
Cheng Yu et al. (The Research Institute of
Environmental Protection for Pharmaceutical
Industry of Shenyang 110026) ;. Chin. J. Environ.
Sci. ,15(1),1994,pp. 50—52

In this paper, described were some research results
about the treatment of wastewater from Vitamin-C,
SD and glucose prodution processes at a normal
temperature with upflow anaerobic sludge blanket.
The reactor has a volume of 100 litres, at a
fermentation temperature of 17 — 24°C and the
influent COD¢, of 3000— 5000 mg/L. The organic
load was 3 — 6kg COD/ (m?® + d), the hydraulic
retention time (HRT) was 18— 24h and the rate of
gas generation reached to 0. 3m®/kg COD with 70%;

mechane in the gas. The CODc removal was up to
90%. All the experimental results were
satisfactory. This process is found appropriate for
treating the lower concentration pharmaceutical
wastewater under the anaerobic condition.

Key words: upflow anaerobic sludge, blanket
granular sludge, methanosarina, total volatile acid.

Survey on Municipal Domestic wastes Composting
Technology in Mainland China. Chen Shihe (School
of Environmental Engineering, Tongji University, /
Shanghai  200092); Chin. J. Environ. Sci., 15
(1),1994,pp. 53—56

This article deals with a general survey on the
composting technology for municipal domestic wastes
in mainland China, including; (1) the history of
composting technology for municipal domestic
wastes; initial stage, development and research
stage, and application stage; (2 ) studies on
composting technology : microorganism characteristic
in composting process, oxygen delivery mechanism,
composting process, factors affecting composting
process, special-  purpose machinery, trial
engineering of composting technology, and existing
problem; (3) the trend of composting technology
for municipal domestic wastes in mainland China.
This article gives a detailed and complete description
on the evolution, current status and prospects of
composting technology for municipal domestic wastes
in mainland China.

Key words: municipal domestic wastes, composting
technology.

Monitoring Methods for Genetically Engineered
Microorganisms in the Environment. Tong Yongyi
¢ Institute of Microbiology and Epidemiology,
Academy of Military Medical Sciences, Beijing
100071); Chin. J. Emviron. Sci. ,15(1),1994,pp.
57—60

This paper deals with the monitoring principle and
methods for genetically engineered microorganisms
(GEM ) in the environment, including the
requirements of marker system on GEM for
monitoring purpose, some recently developed marker
systems and the monitoring methods for
environmental GEM culture method, immunological
method, genetic method, bioluminescent method
and application of flow cytometry.

Key words; genetically engineered microorganism
(GEM), environment, monitor. '

Analysis of the Reversible Mechanism of Inhibition
by Synthetic Organics in Anaerobic Digestion. Bian
Rulin (Deparment of Environmental Engineering,
Xi’ an Institute of Metallurgy and Construction
Engineering, Xi'an 710055); Chin. J. Envirom.



