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AT B R T EEBEYFRE R AT,

FIEHEREK 2 FREHE (MK SF2a301) XRAMRNEAREE— T AERFRAHIIEE
SRR MEYERMA WL (FYUREENEH KM Genbank hHRFFIHEH
AE005674 F1 AF386526).

A E WA T AR BERT RS, SUERE 4 T AT, MET 30 2%
FF5, SeREEEAFFIRENIT. BdRERESLRERAEHR, £RE 50 %
MEE, HPIE 200 MES KR DRIE.

Sf2a 301 HEFETSHELHANDERGHEB TR+ MRBIAREAMNEE, il
EABERREASNFNAHBRUNELRES, FOFREY, THANEHE BT,
Sf2a 301 REAMSHSE IS FABENMEY, BRAXEBAREESR, 5XBHY
K-12MG1655 & EDL933 Bk ERALB/FREIM, Sf2a 301 MRk FHEERS MK BN
HENGM, THEWAEGBESERE:

EREULRBFERAMAE". £HT I MTERAZEHS, b 7 AHEFELEK
#ll: AMBEERSE - XBRRTREERKE. KBHE K-12 L& 0157: H7 94 H
ALRE, Mt BERNT =H0FREFXR, Sf2a 301 L£EABMBALATEIIRER 47 1
MEYFTRNB - EXBAKNRE, B3 TEAMEYERESORE, RNEHT
HAHEX W RE. ELRTHEOXHET, ROFARTAKHENEARAY. 21
B RIAFERAEYS OB S50 e 2 R GO FF 45 3 — 250 7 T B 70 O A B 5
PR E. :

S BT B 1 OXF 0 000 £ 52 AR 2 2 e A R L BF S O T R A4 T 7K S 0 B U BUR LB O
MEHLE] TOLYIFIRAL. B BB X R A B LA B e T 8 660 00 S R s
HELAMBROHRBIHE, WHRTK, TEEERKOBHFNE.

(3K 2003 F B £ RS — %K. 2003 FILFHRESES ~5%)

SEQUENCING AND ANALYSIS OF THE WHOLE GENOME OF Shigella
flexneri 2a

State Key Laboratory for Molecular Virology and Genetic Engineering
Laboratory of Molecular Virology, Fudan University

Institute of Epidemiology and Microbiology

Hepatology Institute, People's Hospital, Peking University



Nationai Center of Human Genome Research, Beijing
HuaBei Pharmceutical Co., Lid

The project “sequencing and analysis of the whole genome of shigella flexneri 2a” is the
basic research in medical microbiology field.

Genomic research on Shigella flexneri 2a (512a 301) is the first one which our country issued
10 the world and accomplished before foreign counterpart (accession number of chromosome and
virulence plasmid is AE0005674 and AF386526 in GenBank, respectively).

We comprehensively optimized both technology for library construction and strategy for
whole genome sequencing. Al the same time, we constructed more than 40 thousand genome
fragment clones in all and sequenced over 30Mb fragments including the sequence of virulence
plasmid. In addition, there predicted over 500 new genes in Sf2a 301 chromosome by the means
of functional annotation and comparative genome research, amongst which about 200 genes have
not been published.

Several dozens of candidate genes coding outer membrane proteins (OMPs) were proposed
by structure simulation and function prediction amongst all new proposed genes of Sf2a 301,
whose expression products could act as efficient immuno-components or new target sites for drug
therapy. When to functionally annotate its genome, we found Sf2a 301 was one of the most [S-rich
microbes, which indicates that its genome is very dynamic.Comparison both with the E.coli K-12
MG1655 and EDL933 genome by the means of comparative genomic analysis, there are many
large segment inversions and translocations in Sf2a 301 chromosoine, which will probably
influence the change of its invasion and pathogenicity pattem.

There are many genome islands in its chromosome, We predicated nine likely virulence
islands from it, among which seven ones are brand-new.lt is the first time to show the comparative -
genome map between shigella flexneri, E.coli K-12 and O157:H7. The alignments reveal that
Sflexneri is more closely related to the non-pathogenic K12 rather than the pathogenic
O157:H7.The whole genome map of Sf2a 301 is the first precise map amongst all four groups and
47 serotypes of shigella spp..It pushed on the development of domestic microbial genome research,
at the same time accelerated the development of other correlative domestic industries. Currently
we are carrying on studies supported by Beijing City such as shigella proteome analysis,
construction of single gene mutant laboratory and biochip, etc., What involved is most advanced
experimental technology or field at present. Undoubtedly following functional genome research
will redound to consolidating our country's leading place in the related international field.

With the completion of shigelia genome sequencing and further functional analysis on its
genome, there would advance the exploration of genetic basis which will make us know the
mechanism of its pathogenicity and drug resistance better. On the other hand, it makes possible to
develop novel vaccine against shigellosis and to find new target sites of drug and candidate genes
of virulence and antigen. Moreover, these findings will help to provide the effective prevention
and cure for the shigellosis, which will likely produce great economic benefits and have vast
potential market prospects. '

(Won the First Prise of Chinese Medica} Association for Science and Techology, and
the Second Prize for Beijing Science and Technology )
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7R R X 4 ¢ 4T 8 0157: H7 (Enterohemorrhagic Escherichia coli 0157:H7,
EHEC O157:H7) BJS, $rXBBHERNHE, FRTEANRTHRLAENHR, HE
BRAER, BTiRSBSHIE, HRE BHEC 0157:H7 MBI MEH, BEETHAHNE.
B, fRERgRE.

B, % TRHE BHEC 0167:H7 BRMBREMB/MUENAITAERATRE, BHE
W BHREENETEREARE, AR NHRSEESEFA, mERTERRE; ®ER
BEMAEMASRAONE, XS, FHEEREENER: FREXEDAENMA LR,
MR E A LUET A EE A NE, REER.

{8 P 40 8 e 244 Xbal B§ U1 BRbk M8 3K (pulsed field gene electrophresis,
PFGE) F ik, {#F BioNumerics 844347 PFGE B{%, HRE 4B 6 EHEC 0157 :HT Bk,
GYAL 27 A~ PRGE B, #P BT PEKBEHE 157 BRI PulseNet TERIE, wTHTHIT
s, FRENGEREMNIEE. PFE ARG RTHFEF S RANE. SHama.
MR, TREAEREENER, BEEKMESES. UERERSESBEKBET MR
A, 100%[ENHE; H KM EEHES 23 EHEC 0157:H7, RS HTE, M HnRiK R
&4 FHEERR, FEFXATHENRERNEEREGHXYE. FRAEEREE 2 £EBS
BB, M 1999 FEAREMATHMEETFT, STX2vha HERINE, & 71. 4%
MENLE, FRFERE: SEOFEHAHNFREEELAE -4 THRE 3 M EHER,

ETFEREETRREREEEFANRE, MmEE FhIaafmg, miEs
MEEEERNEER, SERENUER. FFHABTERNSERAAEERK. &
BL EHEC O157:H7 S A E, EHMBERERPE-R, 188A 4 LM EThEetR
PRV R = bR, 100%HBLL Ml B 2-MG . Nl B 2-MC AT LI/EH B KB EHEC
0157:H7 BEFIREHRHGIEELZ — RENEESHIBRN ZTEETTROEE. 3T
REGEEESEE, ST HREMKIERAR, RETAERESVKER, BXUTHE
o EEF. RESBSE TIFEATEEREREENRGITHE 0157, M r Xk
¥k, HUA EHEC 0157:H7T BEUKFRIBH LELAEFESM M. %F EHEC 0157:HT f 23 N &
HEMSIE RERY, BOEEHON BHEC 0157:HT S22 ARR, NNEHEL LA TESEH
&; WEEENMTERY, SRR BHEC 0157:H7, MRAHFHESHEBEHEN KR
B 0157, T LRI, MEi%F BHEC 0157:H7 KRIXff. HXAWAME, RRET SR
(Tl EHEC 0157:H7 BBFMBEH BRI T ERATHNM SKE, RREZH EHEC
OL57:H7 MEBLHARNE, 4t FEHFHEN EHEC 0157:H7, RULT FENAREE.

(k3R 2003 SE4EE E R — %%

THE STUDIES OF CONTROL STRATEGIES AND EPIDEMIOLOGICAL
INVESTIGATIONS OF THE INFECTIONS CAUSED BY
ENTEROHEMORRHAGIC Escherichia coli 0157:H7

[nstitute of Communicable Diseases Prevention and Control,
Chinese Center for Disease Prevention and Control

The entero-hemorrhagic Escherichia coli Q157:H( EHEC O157:H7) was identified as the
causing agent of the mysterious disease outbreak occurred in China in 1999, based on the clinical,
epidemiological, serological and bacterial ev idences. The studies for understanding the unusual
phenomena observed in field have resulted in the new methods, idea, technical procedures and
strategies for prevention and control of the infection caused be EHEC Q157:H7 in China and on
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the world as well.

Because of the unique epidemiological features observed, we assumed that the domestic
animals harboring EHEC Q157:H7 was the source of infection by shedding the pathogen in feces
into environmental; the contaminated food, meat, vegetables and house-fly transmitied pathogen
to human; the appropriate personal and house-hold hygiene played critical rules in the outcome.

In an attempt 10 investigate the source and routes of the infection, strains isolated from China
in the period from 1986 to 2002 from various sources were investigated using pulsed-field gel
electrophoresis (PFGE). The PFGE analysis is the bases of so-called PulseNet which is a national
network of pubic health and food regulatory laboratories initially established in the US to detect
clusters of foodborne disease and respond quickly to foodborne outbreak investigations. The
results indicated that the outbreak was caused by same strains with three genotypes, which were
isolated from goats, pigs, cattle, hens, as well as from mutton, pork, salted vegetables and flies.
The EHEC O157:H7 were also isolated from dung beetles Catharsius molossus,captured below
ground at Tongshan County, Jiangsu Province of China, where outbreak was observed. Therefore,
the dung beetle might acquire pathogenic E. coli O157:H7 through contact with feces of domestic
animals and has potential to transmitted pathogen to environmental and human by its social
activities.

In the 4 years surveillance carried out in provinces of Jiangsu, Anhui and Henan from 1999 to
2002, where clusters of patients with hemolytic uremic syndrome ( HUS) were diagnosed, the
prevalence of EHEC O157:H7 in cattle, goat, hens and pigs were investigated, It was observed the
high prevalence in domestic animals in the three provinces was statistically correlated with
number of HUS patients. Our observation indicated that in the rural areas of China, the prevalence
of E.coli O157:H7 should be monitored to predict possible outbreak or epidemic.

The Shiga toxin 2 (Stx2) subtyping of EHEC O157:H7 isolates revealing that the Stx2vha
were the subtypes mostly detected in China (71.4% of the total isolates) since 1999, and three
genotypes in signal PFGE group were involved the outbreak of 1999, such as stx2-vha, stx]-stx2
and Stx2. Furthermore, the goat was the first time to be identified as the primary reservoir,
followed by cattle, pig and hens respectively.

The supportive treatment for diarrhea caused by EHEC O157:H7 has been recommended.
The using of antibiotic is controversial because most antibiotics may cause Shiga toxin-encoding
bacteriophage induction and enhanced Shiga toxin (Stx) production, resulting in the higher risk of
development of HUS. We isolated a strain of Lactobacillus acidophilus LA, which could inhibiter
the growth of Ecoli O157:H7 without enhancing Stx-gene expression in vitro. Using
streptomycin-treated mice as model, we demonstrated that oral administration of L. acidophilus
LAl dramatically decreased the severity of diarrhea and lowered STEC colonization levels in the
gastrointestinal tract and Vero cell cyto-toxicity of fecal samples and. The histological damage to
the intestinal mucus induced by E.coli O157:H7 were also decreased. This observation indicated
that L.acidophilus has potential to be developed as the safe and effective anti-bacterial medicine
for treatment of infection caused by EHEC O157:H7.

The predictive factor for diarrhea patients caused by EHEC O157:H7 10 develop HUS are
proposed to include urinal protein and/or occult blood, abrupt increase of white blood cell count,
urinal NAG, alpha 1 microglobulin, beta 2 microglobulin, low osmolar urine, high
thrombomodulin level and others as well. We observed that the kidney damage could be
observed as early as second day of in 30% of bacteriological-confirmed diarrhea patients, such as
urine protein. The elevated concentration of serum P2-microglubin was observed in all of the
diarrhea patients infected by EHEC O157:H7, 31 of 31 patients of hemolytic uremic syndrome
(HUS) caused by EHEC O157:H7, 27 of 36 non-O157 diarrhea patients and 4 of 30 age-matched
healthy people, with the mean concentration of 3.32+0.811 1.27+4.14, 2.7540.86 and 1.79+0.29
mg/l respectively. It seemns that serum beta 2-microglobulin has potential to be used as one of



predictive parameters for development of HUS in diarrhea patients infected by E.coli O157:H7.

The Shige toxin negative £.coli 0157 has been frequently isolated from various samples in
China, which risen the issue of its public health significance. By analyzing the fliC gene encoding
flagella, it was found that theses isolates having various flagella such HI11, H12, HI6, HI9,
H38, H42 and un-typeble flagella antigen. We analyzed 22 of the 177 O-islands E.coli O157:H7,
such as 4 well-characterized pathogenicity islands, 10 putative pathogenicity islands and 8
putative adaptive islands. It was found that all of the Stx-positive E.coli O157:H7 isolates have all
of the O-islands detected. In contrast, the Stx-negative F.coli 0157 only has few O-islands. The
results suggested that the Stx-negative E.celi 0157 differ in nature of virulence genes and
pathogenicity island.

(Won the Second Prise of Chinese Medical Association for Science and Techology)

REERPROGFRSRESHBRIE D TEYFEHR

PEERTGEHTLERERRREN NEES

KM JI¥ (Fusarium moniliforme) REAKGEEA ZoGTERAFEPHESE
FREE, FESRAY, HAEEKERPEREARY, FEERHAEEE. ROEE
(Fumonisins)REEF LT 1988 FHRMEM T Bh LB G~ S M —AFNEE B E,
&4 FA, FB. FC I FP EE 4 5. Hp FBl ISRBIHE, HH GBI, 2001 4E FAO/WHO
TREMAREERXENBRASL (JECFA) MRDBETEREROARDDORLHNTT
RIS, FREIHEERIRSR BT SO — R0 an.

FMHEEX ARMNEES N T ERRFEENEER T, #H1T T NENREII.

REBERSHREGKENEESHH:. RN REERIRTRIEE BL (FR1) 155
KEHATHE, RARB=K8Y (EX. I, A5, FrRRER S FBl S8,
523X FBl MRBE RN ASWE LIRS EBEREIIE 104 8. BBRATHAH 24 B,
Feeh 7 FB B#k 65 Bk (10 %k FB1 7= R HRA 7 Bk FB3 M7= BbE). ARBBERA P FB R
B, RIPARRE. GAERHBRMETEANREER,

BHBNERADERSBEGN S FEWETR. LY 18S. 5.85. 285 BRMEEX
ITS1. 1TS2 DNA FRSUNEERE, 4508t T B3I 152 55 1 /Y. 11 R RS 4R
Fu5/Fud. Fu3/Fu2 RETIERBIF031WR Fud/Fud, B TR EIREIIE PCR 8
BR: URDERENSRAEERGAR, BiHT 3 3319 P1/P2 . P3/P4 H1 FumSF21/
FumSR, RV 7RG EFE ™84k PCR SR, 32 B4 BuEkny FB TFRERNEEREE
Ya RFEMN HPLC BB LR GA 2 A, ERG FEMEERMET R B R Ebk
FRERTSERBESRYE, HRERE . AR SRR ) 7 B o BRI R BB 4y ATCC
RBIEHHRIRAT rONA REMK L5147, 520, BIIE S BRI IT R M bR,
RREHEERPER B rDNA MK 17152 AKX 4 1 2 B4, Mk, s
ﬁgiiiﬁﬁEﬁﬁ-?i?&#&%%%%%ﬁﬁﬁTmﬁm, iﬁ%?@ﬁéﬁi_ pr 3 es!

KBEERTHEAR FB A 043 SEBE S 18 RO 5% REARFABITHMES
I FB i) HPLC J78k (RAMHEH 12 pg/ke): HURIEREGHE T 5 FBI (8 55 e 47 4k Ei]’l
McAb-ELISA J5%, REBEH 10ng/ml, KBIEERATE. TEEAEER T mm% s
WAR (So) M _ZMBRYER (Sa) fy HPLC Jyot, %iﬁ?%ﬁ!%ﬁm&uﬁaﬁﬁt;&
ERAPERIE Sa fSRE, #EEF«RLE&H&%‘ETA%E%RB@?&% K FB T L) A4k
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WIS RIIERAW, At —PHRRDEEN AXRRAEERE THRATE.

AFRRERI 20 KE, RXEEEELBH 6 B, 4 WP SCLER, HEENE
#5IH.

(FiE 2003 EhpEFREHE S8

SURVEILLANCE OF FUMONISIN IN STABLE FOOD IN CHINA AND
MOLECULAR BIOLOGICAL STUDIES ON Fusarium moniliforme

Institute of Nutrition and Food Safety, Chinese Center for Disease Control and Prevention

Fusarium moniliforme is a concerned toxin-producing fungus, which widely exists, in the
natural environment, mainly contaminated in grains such as maize, wheat, rice etc. In 1988,
Fumonisins were first reported as group of novel mycotoxins, mainly produced by Fusarium
moniliforme, consisting of FA, FB, FC and FP series etc. FBs are generally occurred in the
agricultural products, and FB1 exists extensively and has strongest toxicity. Risk assessments on
the potential of fumonisin hazards to the foodstuff safety for human and animals were organized
by FAO/WHO Joint Expert Committee of Food Additives (JECFA), which brought out fumonisins
being the concerted point on food safety following aflatoxin B1, '

Occurrence of fumonisin and ecological distribution of Fusarium moniliforme: The first
survey on the levels of fumonisin B1 occurrence in Chinese resident’s staple grains was carried
out. It was found that 3 major cereals including maize, wheat and rice, especially maize, were
severely contaminated by FBI. Out of 104 strains of Fusarium moniliforme and 24 strains of
Fusarium moniliforme var. isolated from more than 2000 cereals samples. Ten strains generating
high levels of FBI and 7 strains generating high levels of FB3 were identified from 65
fumonisins-producing strains. The basic information is extremely valuable for bringing forward
FBI tolerance limits in foods, protecting human health and promoting international trades.

Molecular biological Study ¢n Fusarium moniliforme and fumonisins-producing strains:
Two pairs of type specific primers for F moniliforme, type 1 and type I, Fu5/4, Fu3/2, and one
pair of genus-specific primer for Fusarium genus, Fu3/F4 were designed, based on 185, 5.8S, 285
rDNA and internal transcribed spacer (ITS) sequence of fungi. Three pairs of PCR primers, P1/P2,
P3/P4 and FumSF21/ FumSR, were designed based on the polyketide synthase gene involved in
fumonisins biosynthesis. The specific PCR technique for detecting F moniliforme strains and
fumenisin-producing £ moniliforme strains were developed. The FB biosynthase gene was
detected from all 32 isolates, which were accordant with the fumonisin determination by HPLC.
The rDNA and ITS sequence of the fumonisin-producing F. moniliforme isolates in China and §
typical strains of ATCC were analyzed. It was found that the rDNA highly divergent [TS2
sequences of isolates with positive fumonisin biosynthase gene from China were type [, which
were consistent with a ATCC strain, fumonisin-producing isolates from South A frican.

Studies on techniques for detecting fumonisin and FB inhibiting human sphingolipid
metabolism: Both of the HPLC and McAb-ELISA method for detecting FB in food were first
reported in China, the sensitivity were 12 pg/kg and 10 ng/m| separately. Furthermore, the
sensitive HPLC method for determining sphinganine (Sa) and sphingosine (So) in human urine
was established in China, which solved the problem that low dilution of Sa in male human urine
could not been detected by the similar method in abroad laboratories. The data of human exposure
to FBs were first reported in the world and revealed that FB may inhibit human sphingolipid
metabolism.

More than 20 papers were published in Chinese, and 6 in English. Four of them had been
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collected by SCI.

(Waon the Second Prise of Chinese Medical Association for Science and Techology)
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PEREFTHEHPOEFSTRELN. THESHZERILTHANER.
mEm R R WEEAEETREEF G, dERTTEARER.
THEK A B E ARG PO, RATRR RO

AREHMAGSINGALESFEZEHR, REMEET T ULy 20t 5 A .
bR SRR R R R ANERERE.

HRREHBIULT 11 FBOKLEY (CHO) WSHHTTEE, EAENARLER @y
TRESE (8. M. AEE). &5 (iR, SHeRS. RELER) KR
HMERESH, HERY T AHABRKESOINAEERMNS, BT NSRS
WFER, HEHERREAT. RS THE 16 414 dH LK 1500 K7 47 CHO. 600
KM EDNBERAENTITVORLRESE, BYTHFECYRSNEELMIE.
Wit 1500 £ 2 RFERBEAR T ALNERHBIHT, HREXTREFLY 160 KHXY
AR 4 AR (GI) ¥R, BB TEANZE. S ERH PRI Enes,
EAT RO &H. HER., AR, MIFASAGOEERBHXR, §HT P “8” .
“RE” AARKEY, BETALLY ‘87 0 @R “OERUH YREBRESE
R ERA T METANER.

HREARBRBERMCER "C REEAR, NET 60 ELZBEAGALRFCHO B, £
[FEtrE (4h, 6h, 8h, 12h, 20h, 33h) ARMHALREGTE., MENEATER AR, BiTAE
BRI RIES, SHERMECI N AHMRERSNEHBEENE. BEEY
EERuAnBERnafgz0ne. filtRs. EREREEE. AUTESEREAYEY
Bkl PERMAE (MIUE. ARFES) IESRNR, REATESY (I
. EARES) HAENSERE. FERENTEEBATEIRERMBERTL.,
PLESREREE TIRELANAE D REERESR ENBLU RN, ERRARNY
.

NAOEY RS BIEA L ERBEOEEERAEASTERERET, 4ET
“BYRBREEE" HREAEE (NERNLEES, BRFAREGKES), 48NA
RS RS B, AT R B A QK T T B 15%, 8Os b (e E e
HY AL 50% EEFTHOHET A, CHAERSIREAHNANGT. ONAE
PGl BRNBB D RENEE, SEVESETRT “BEER" 1T, S0 T 28 Tirs
19, mEFERAR (GI<55) MR, HEREHIG™E 16000 £ F 5. ORETRER, &
HPERREBAOPRALAYNEHETEARY 55~65% M. BETEBREEE
A Bt 30g/d, HT 2000 FERMPEBEFELEHA. METENRRFET 199 TS
EERAE, TR TR,

(K 2003 SRR RS — o)

STUDIES ON APPLICATION AND FUNDAMENT OF CHINESE FOOD



GLYCEMIC INDEX AND CARBOHYDRATE NUTRITIONAL
CLASSIFICATION

National institute for nutrition and food safety, China CDC, et al.

The project was conducted by multi-technologies including both in vitro and in vivo. The
propose of this study is to clarify the mechanism of blood glucose control by diet and the foodstuff
classification according to their high or low carbohydrate digested solely, and it's benefits in
control the blood glucose of diabetes was studied.

Using chemical test and in vitro research, the analytic methods were established for 11 types
of carbohydrate, which make it easier to understand the chemical and physiological characteristics
of carbohydrate and, by these methods, the contents of carbohydrates in 1500 foods, soluble,
insoluble and total dietary fiber and resistant starch contents in more than 600 foods were
analyzed. This work provided the basic and unique data in China; according to the digested rate
and speed of dietary fiber and starch, a new sub-classification was first suggested as soluble,
insoluble and total dietary fiber, resistant slowly digested and rapidly digested starch. Furthermore,
160 common foods were selected and the glycemic index (GI) of these foods were measured by
1500 volunteers. The relationship of food type, physical characteristic, composition and
processing with blood glucose response were also studied, the results showed that different types
of ‘starch’ and ‘snéar’ can have different blood glucose response and Gl value. All these works
provides useful evidence for people to prepare their foods scientifically and prevent from suffering
diabetes and other chronic diseases,

The mechanism of how can carbohydrates control body blood glucose level was studied by
using the isotope tract technology of natural stable '>C. More than 60 healthy volunteers were
provided with different types of carbohydrates during different test time, and the metabolized
process and blood glucose response during 4, 6, 8, 22, and 33hr were observed. The results
showed that resistant starch are characterized by slower digested, lower blood glucose response
and energy factor (Atwater factor < 4) as well as lower GI value. The results of animal experiment
proved that undigested carbohydrate made many health effect such as decreasing the postprandial
glucose and insulin response, increasing the sensitive of tissue to insulin and help to maintain a
stable blood glucose level, after they reached colon and fermented there, they can stimulate the
growth of probiotics (bifid bacteria and lactic bacteria), and increase the production of short-chain
fatty acid as well as decrease the harmful matters (ammonia, amine and hydroxybenzene). These
can all do good to human being. All these results can help to understand the mechanism and health
effect of undigested starch.

The main application of these results:

1) The databases of 1500 foodstuff on carbohydrate, dietary fiber content and GI value in 160
foods have been used in clinical education, and to rectify the traditional incorrect conception. It
proved to be a new and effective method of diet guide, some result showed the blood glucose level
was decreased by 15% and about 50% of people can decrease drugs by this way.

2) A “Energy Delivered Progressively” biscuit (GI<55) was produced by added slowly
digested starch and resistant starch, which obtained a production value of 160 million Yuan RMB
in the first year and widely welcomed by diabetics and other people.

3) The adequate intake ( Al ) of carbohydrate and dietary fiber were suggested by these
studies ,  and promulgated by the Nutritional Society of China in 2000. Now, it is widely used
as standard in nutrition filed. The methods of dietary fiber act as a national analytic standard
method since 1991 and widely used in the evaluation of food.

(Won the Second Prise of Chinese Medical Association for Science and Techology)
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STUDIES ON THE DETERMINATION METHODS OF RESIDUA IN FOODS

National institute for nutrition and food safety, China CDC

There is mounting concern about food safety at the national and regional levels countrywide
in China. In the past few years, inadequate capacities in determination of contaminations in foods
were a major obstacle in the development of all strategies related to food safety. In order to
provide safe, high-quality foods that meet the consumer’s demands, improve the development of
our food safety system, and strength the capacities in determination of contaminations in foods
especially China joining the WTO, a project about the detection of residua in foods, financially
supported 1.60 million RMB by the Ministry of Science and Technology, PR.C was conducted
between 2001 and 2002. Heavy metal, pesticide residues, veterinary drug residues, foodborne
pathogens, biotoxins and so on were included in this project. Details are as follows,
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(1) Development and validation of rapid methods for the determination of Multi-residues in foods;

(2) Development of modern biotechnological methods;

(3) Development of methods for the determination of pathogens antibiotic resistant and
establishment of antibiotic resistance patterns and models;

{(4) Evaluation of analytical methods for contaminations in foods;

(5) Monitoring and analysis of foodborne contaminations (i.e. mycotoxins, tetrodotoxins and
pathogens) antibiotic resistant;

(6) Studies on the detection of foods adulterated with some illegal additives.

More than 30 analytical methods (ELISA, GC-MS, HPLC and so forth) for the determination
of contaminations in foods as well as foods adulterated with some illegal additives were
established. Three foodborne pathogen antibiotic resistance patterns and models were established
in our country. On the other hand, the detection of tetrodotoxin and the screening of edible puffer
fish provide the scientific data for the availability of puffer fish. Twenty-two analytical methods
were put forward to the national food hygiene standard association and three of them have been
issued as the national standard so far. Fifteen papers related to this project have been published.

Significance of the project:

Some of methods for detection of the residua mentioned above weren't publicly reported so
far. All methods obtained in this project will improve the analytical capacities and their application
in foodbome contaminants surveillance in China, Some of them have been issued by the Ministry
of Health as the national standards and regulations. This project has improved the technological
indexes and parameters in food contaminant surveillance. The rights of all analytical methods
developed have reserved in China. The results obtained in this study will provide an effective
platform for reducing the foodborne diseases and make the food safer in China. Besides, most of
the analytical methods have been applied in foad safety control and inspection and created a
significant effect to the development of economy and science in China.

(Won the Third Prise of Chinese Medical Association for Science and Techology)
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