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mALS <F VISIT 

'nlere were two major goals of this visit to the National Cane Sugar 
Industry a?search Center in QJangzhou. 1bi first was to work wi t."1 scientists 
at the Sugar Institute on High Perfotmance l.iquid Olranatogra?ty (HPU:) 
tect'llology; to ir.itiate research projects using this tecmology, and to 
ini tiat.e ani dPVelop sanpl irr;J programs for the Institute to use at sugar 
factories. 'Ibis area of the i:rogran inclooed lectures on HPLC analysis in 
sugar proc::essil'J3, aoo other current research areas of interest. 

'I'1e secon:J goal "8S to present a seminar on clarification technol.Jgy to 
Institute peroonnel am to enginee&:s fran the QJangdol'J3 Slgar and Paper 
canpeny, and to discuss and evaluate c\lrrent and prospectiv'! clarification 
prcx:esses for sugar factories in China. With the growirg denard for refined 
~lity "'1ite sugar in Olina, processes for its production were of particular 
interest. 

Nature of report 
In this report, general descriptions of thF! sugar industry in Oiina am 

the SUgar Research Institute will not be inclooed. The;;e were outlined in the 
author's first report to lliIOO, on her visit in Novenber-Dec£":~.A!£, 1983 (UNIOO 
Project CPR/82/005). Major chanjes observed in the sugar in3ustry since the 
1983 visit (a period of 13 11D0ths) inclooed the relaxation of the quotas for 
standards of sugar i:roduced at the factories, and con::anitant en?tasis on the 
production ?f high grade white (refined type) sugars,, suitable for food 
processing am be\.•erage manufacturing. 

At the &Jgar Research Institute, a pilot plant for factories has becm 
built. 
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Sc~ule of ~tivities 

QJangmou, January 30 - February 22, 1985 

January 30, Wednes:iay. Arrived Guall}zmu fran Beijing. 
January 31. ~ar Institute. Welcane, outline of plans and first 

discussions. Inspection of HPLC instrlJllents and facilities. 
Dinner to ~-elcane visitors. 

February 1. &Jgar Institute. lectures: High Perfonnance Liquid 
Olranatograpy (HPOC) of carbohydrates. Scmpling methods 
and systems. Analytical systems for sugars and special 
prcducts. 

February 2. 9Jgar Institute. Preliminary experiments, standard 
tests on HPLC Instrllllent ani Sugar Analyzer. <bservation 
of instrunental problems-new injector and collJlln installErl. 
Electrical problans appeared-whether cause:I by instru:nent or 
electrical sys tan is not clear • 

February 3. Sugar Institute. Visit to Foshan. 
February 4. Pt>may. Visit to QJangzhou Factory, also to factories 

for brown slice stJ3ar and rock crystal sugar. Visit to 
molasses distillery. Visit to bagasse boatd p!ant. 

February 5. Slgar Institute. Iectures, liquid (HPLC) chranotography of 
carbohydrates; cane deterioration; growth re;ulai:ors 
and cane ripeners; use of tC to follow these exper unents. 

February 6. Su;Jar Institute. Lectures. HPLC of or:ganic acids. 
Inqx>rtance of or:ganic acids to sugar manufacture. f)\'stans 
of analysis. Polysaccharides of sugarcane, natural ani irouce:3. 
Colorant and color in slgo:rcane and sugar products. 

N.B. 0Uri1'7:1 lectures on Feb. 5 and 6, engineers continue:3 
to operate the HPLC systems (Sugar Analyzer ~ research 
mooel) to deteanine source of problans in analysis. 
Problan was determine::J to be vf E:lectronic origin in the 
Sugar Analyzer (irre;ular signal, in no regular pattern, 
like an open circuit) so H.J' .• Clarke telexed waters Associcates 
(manufactures) Service off ice in Beij irq to request that a 
servir.e engineer be sent to repair the electrical systan 
problans. £n:1ineer was sent on eveninJ of Feb. 9-earl iest 
flight-and ranainP.d on ".'eb. 10 and 11 to repair problans. 

February 7. S~ar Analyzer HPU: not operating well, but other HPU: instrunent 
Cre:i,earch model; Sugar Analyzer is for process control) was 
uSEd f,r analysis of factory sanpL·s. Scrnplirg ard analysis 
schemes discussed. Sample preparation denonstration. 

Visit to bagasse board pilot plant; sugarcane factory pilot 
~lant, in process of construction, and discussion on sane 
research projects with Mne. Bao Guoyu, Director. 

February 8. Slgar Institute. Analysis of factory satn?les on HPLC. 
Discussions of analytical methods for atanic absorption 
analysi~ of metal and inorganics in sugars. Discussion of 
procedure used at S.P.R.I. Trials of this procedure at Institute; 
safety procedures required were incorporated. 

February 9. 9.lgar Institute. Sample analysis on HPLC research 
instrunent. Oenonstration on desk-top canputer of r<:!qression 
anc.lysis. Discussion of calculation and presentation of 
analytical results: how to canpare different materials on 
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equivalent basis. 

Translation of paper on new syn~ clarification process fran 
Spanish to English, for use by Institute arrl Guangdong SUgar 
and Paper canpany. 

February 10. 9Jgar Institute. HPLC repair engineer arrived fran waters' 
Associates, Beijing oftice. Visit to Mei San Sugar 
Factory, model factory for industry (5000 t) for nE!lli 

equipnent and processes. Trial with pocket-size pH meter 
on liming of juice. 

Feb:uary 11. 9Jgar Institute. Work with repair engineer on 9Jgar 
Analyzer. Analysis continued on research instrllllent. Lunch 
and discussions with Sleldon Kent, Hodag Corporation (sugar 
process additive manufacturer), also visiting Institute. 
Problem parts on HPLC identified late p.m. Engineer worked 
Wltil late (midnight) to replace arrl test. 

February 12. 9Jgar Institute. Lectures. O>lor and colorant tests. 
HPLC of 1mino Acids. Importance of anino acids in sugar 
process and color developnent. Slcrose and Food Tecmology­
\thy properties of sugar important in fom processiriJ. 

; instrllllent in operation on factory samples. 
February 13. Science Hall. S}mposillll on Clarification Technology, 

to engineers fran factories in QJangdorg province. 
Phosphatation clarification, equipnent ard techniques. 
Refinery tecmology. 'lhe new phosPiatatio:rcolor precipitation 
processes, equipnent ard techniques. Press filtration ard 
effect on non-sugars. Decclorization: ion-exchange resins; 
activated carbon systens; systens for processes in use arrl proposed; 
advantages and disadvantages. Classical refinery systans and new 
proouction systems. Dextrans-prevention aro control in sugar 
pr"Oduction. Dinner with Mr. Ho, Mei San Factory, and engineers. 

February 14. Science Hall. Symposillll on Clarification Technology 
continued. Direct production of Wii te sugar fran cane 
juice--new pr.ocesses, inclt.Ding syrup clarification, Talooura 
and JSP, Blanco Di recto arrl Deep Bed Fi 1 tration. Paw sugar 
clean-up processes (snall scale refining processes), current 
and possible for future. Q.Jestion and answer sessions. 

February 15. Visit to Import aoo Deport Ccmnooi ty Inspection Bureau of 
GJangdo113 (C.C.I.B.), who inspect all imports/exports, inclt.Ding raw 
sugar imports, their center in Q.Jangzhou, and lab. at ~ampoa 
(port) where sugar is analyzed. 

February 16. &Jgar Institute. Continued analysis on SUgar Analyzer 
aoo C1T1ino acid analysis. Molasses analysis. Attanpt to 
denonstrate proqrams for word processing on desk-top canputer. 
Discussions with Mr. Chen Shi Zhi. 

February 17. &Jgar Ins~itute. Continuation of analyses. Plans for 
anino acid analysis progrem with foture sC1nples fran SPRI, 
for canpar ison with local juice IJ.tlich appears to have very unusual 
ar.ino acid canposi tion. Discussions with };gr icul tural Department. 
~~ronc:my. Plant Protection, cal"'e Breeding. 

February 18. Sugar Institute -- Wiooing up. 

February 19. Day available for preparation of report, questions and 
answers. 
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February 20. Q\inese New Year. Visit to Botanical Institute of 
euan;i zrou • 

February 21. Discussions with Hr. (iang Qli, Director of GJangdon;i 
SUgar arrl Paper Canpany. 

February 22. Departure for Hong Korg. 

Symposill11 on Clarificatfon Technology, GJangzhou, February 13, 14, 1985. 
outline 

1. ~finery Technology 
a. Clarification - carbonatation; phosEfultation; 

phosphatation-precipitation. 
b. Press Filtration 
c. Decolorization - Ion-exchange resins and carbon 

decolorizers. 
d. Classical refinery systems and new production 

systans. 
2. Dextrans - Prevention and Control in Slg'ar Production. 
3. Direct Production of White Sugar fran Cane Juice 

New Processes 
a. syrup clarification -- Talodura and JSP 
b. Blanco Directo 
c. Deer Bed Filtration 

4. Raw Sugar Clean-Up Processes 
SyS"tems for sna~ l scale white sugar production, under 
10 tons/hOur. 



OOSERVATIOKS 

CANE SUGY IM>USTRY RfSEAICH It-STITUTE 

U!ctures were held at the Institute for four days (February 1, 5, 6 and 12). 
Topics are listed in the outline of activities (p. 3). 

A 5ymposi1.Jt1 on Clarificaticn Technology was held at the Science Hall on 
Feb1:uary 13 and 14. An outline is shown on p. 5. Topics are 
also detailed in the outline of activities. 
The author (only speaker) held question ard answer periods; written 
questions were subnitted to Mr. ·Olen 9li Zhi, the organizer, and a general 
discussion was held at the erd of the S}!l1posi\Jtl. 

Both lectures and the symposi\Jtl were transcribed and will be translated into 
Chinese an:3 circulated. 

Research Projects 
HPLC (High perfonnance liquid chraaatography) projects. 

The Institute is well equipped with a stardam research model HPLC 
analysis system, ca.tplete wi.th Radial O:xnpression system, and anino acid 
analytical systen usir11 post-colunn derivatization. There is a secord systa: 
a SugarAnalyzer. All equipnent is by waters Associates. 

The SugarAnalyzer projects were hindered by sane instr\Jrtent problens that 
required replacement of an electronic canponent by a service engineer, who had 
to cane in fraa Beijing. It w:as possible to use the research mcdel instr\Jrtent 
for sane of the analyses in the interim period. 

1he two instrllrtents are in different divisions of the Institute, although 
in adjoinin:J roans: the research model belor11s to the Analytical Department 
a-d the SugarAnalyzer to the Processing Department. It w;:>uld seen advisable 
to coordinate work on both instrunents as much as possible. 

'Ihe goals of analysis of sugars in juices aoo factory sa.T-?les were as 
follows: 

1. To establish ranges for sucrose, glucose and fructose in notmal 
sr.mples of good cane canin:J into Guan:JdOn;J factories. 

2. To identify old, stale cane with glucose and froctose levels above 
the nocnal • 

3. To observe sucrose loss across clarific.:ation, carbonatat1on and 
sulfitation, with possible invert foIInation are subsequent loss. 

4. To observe sucrose loss across evar.orators, with regard tc process 
effciency. 

5. To observe sucrose loss and invert fomation in crystal! izcrs, with 
regard to process efficiency. 

It is lliderstood that while HPLC analysis of sugars can give an es~imate 
of j)Ol ysacc!"larides, it cannot give an accurate analysis of dextran. 1:-.e 
Institute has approached ~he dextran analysis problan in a most thorough 
fashion, ancJ, in the S\J11Tler of 1984, held classes for some eighty sugar 
tP.chr.olog ists in perfomiance of the dextr:an analysis by the ~berts Copper 
Ht:thoj (develops! at S.P.R.I.}. 



- 8 -

Institute scientists had worked on methods for cane juice and syrup 
analysis since the author's 1983 visit al'D -.ere faniliar with sanple 
preparation techniques. A sanpling system was worked out with Mr. Olen Shi 
Zhi for sanpl~ fran the Hua Qiao factory. This progran is attachs3 as 
Appendix 1. 

'lhe ideal system is to take the instr\JDent to the factory but because of 
electrical am transportation problens this was not realistic. Sanples, 
therefore, were brOu;Jht to the Institute fran the factory. It is important 
that these sanples, especially juice am low Brix sanples, be kept on ice as 
much as possible to prevent deterioration. Formalin should not be cr:kled to 
juice sanples designed for LC analysis because formalin is ba1 for the resin­
type re collJlln, and alters ct'rx:entration of sanples. 

Because of instr\Jllent problens, not all planned sanplinJ was possible 
(work had to wit mtil the &Jgar Analyzer was operating properly). '!here 
were lectures etc. scheduled for these days, so no time was lost, but the 
author had hoped that Institute personnel would continue to carry on analyses 
llllile she ws lecturing. ft>wever, when the Slgar Analyzer was repaired, 
sanples were taken accord inJ to pl.cm, and gocxi results were· obta ine:3, as shown 
in Appendix 2. Results show that cane ws quite fresh and in gocd corrlition. 
Analytical corditons are also il'DicatEd on this table, which is a reproouction 
of the pr in tout fran the Centre canputar. 

In sample preparation, juice samples were dilutEd 10:1, v:v, and syrups 
and molasses fran 10:1 to 20:1, w:v, so that the dilute solution was urder 5 
Brix (the author now recannends mder 2 Brix, or 50:1 dilution). 

A stu:Jy on staooards showm a good coefficient of variation, well below 
1\ for 5'.JCrose analysis. 

Shortly after the author's visit, samples fran tiei San Factory were 
brought in for analysis. Typical results are shown in. Appendix 2A. In 
addition to infoi:mation on juice, the results show sane invert loss over the 
first evaporator stage, aoo further invert loss (with concani tant inversion of 
sucrL '5e am lnerefore sucrose loss) fran juice to syrup. This is a general 
problan wi Eh sulfi tated juice, where too low a pH going into the evap:>rators, 
alof13 with a high inorganic locrl, causes these losses. 

Analysis of molasses was begun. It will be necessary to build up a bank 
of data of canpare LC values for sucrose arrl invert with traditional analyses 
for purity, sane of ,.,nich are still run on single (X>l values at factories. 

'nle author has b~en info1mee that HPLC analysis on sa.T-ples frar. factories 
is continuif13 ard growir~, ard has becane a National Project, this year, in 
the National Cane Sugar Re~~~rch Center. 

Amino acid analysis 
'lhe waters post-colunn derivatization system for 3tlino acid analysis had 

bee'l set up at the Institute, arrl scientists were faniliar with the analytical 
procedures. 

Sample preparation techniques similar to those for suga.~s analysis o;.iere 
usa3, am sanples of juices and molasses were run. 

Juices sho~ the e'l<pected high levels of astiartic a00 glutamic acids, 
which are corcentratoo in final molasses. These are the ~ino acids most 
generally fol.rid at high levels in su;Jarcane juice. 

Ho...ever, these juice samples sho~ extremely high levels of threonine 
an:l probably of serine, ard unusually high levels of tyrosine, tryptophan ard 
lysine. 'Ihe diffetence is probably caused by the high le-.·els of organic 
fertilizer use:3 in China. The thrP.Onine, particularly, is concentrated in 
final molasses; this could De an econanically import.ant observation. In this 
protein-short world, anino acids of least abundance are lysine and methionine, 
and next in that order is threonine. '1he anino acid analyses of sane typical 
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samples are sholl«l in Apperoix 2B. 
Juice samples (freeze dried) are to be sent fran the author's lab. for 

canparison of anioo acids pTofiles fran canes grown on other soils. 
~ 

Pilot plants 
A pilot plant for particle board for bagasse is in operation at the 

Institute. This plant, describErl in the author's 1984 report, was the basis 
for the newest board factory, described herein l.l'lder "Byproducts." 'l'lis area 
shows excellent use of pilot plant work for developnent of in:lustr ial process, 
and scaling up to econcxnic size. Dtperirnents on simultaneous drying and size 
separation of bagasse are un:lerway. 

A pilot plant size cane factory has been constructed at the Institute, 
canplete with a two cubic foot pan, crystallizers and a syrup clarifier. 'Ibis 
plant was oot yet in use durirg the author's visit, but should prove extranely 
useful in fa=tory projects. 

Ptgricultural Research Department, Cane Sugar Research Institute 

1his Department is the major center of agricultural research for the 
sugarcane in:lustry in China. Discussions were held on Agronany with fi~. Qu 
Zhengquian; Plant Protection with Mr. Oiai Lianning and on cane Bree:jing with 
Mr. SU Oerzhi. Agricultural Research is house3 in the sane buildirg as the 
~ar Research Institute. '!here are sane experimental plots on size, but the 
major cane breErling area is on Hainan Island._ 

Cane Breeding_ 
About 25 varieties are currently planted in Olina. Breeding work is 

con:lucted at the Hainan Islam crossirg station. The variety 0Co310 is 
planted in the northern areas only; Black Oleron is planted in Szechuan. sane 
use is made of wild canes aro F-1 hybrids. New varieties developi g in 
Q.Jangdorg oow occupy 80,000 hectares. A widely planted variety is CI> 63-237 
(CD starrls~ for Guargdong) to which 25,000 hectares are planted, out of a total 
of 230,000 hectares to cane in Q.JangGOB;J province (This figure seens low, 
base3 on sug.U' sugar proouced). The CP varieties are major contributors to 
p:!rentage of the CI> varieties, esE'E!Cially CP57-614 and CP 72-357. 

A secorrl new major variety is CD 57-423 (also apparently koow •. as CI>7. 
About 10% of varieties planted are early maturing, and the majority are 
middl~to-late maturin:J. 

nie main breeding factors are high yield (tonnage) and early maturity. 
Other factors inclooe wioo resistance, dro\J;Jht ard disease assistance. 
Disease resistance is a recently introduced and increasingly important area. 
Fiber content is, ideally, kept below 10-11\. Best varieties foun:l for early 
ripening and high yield are CP57-614, CP63-588 and CP72-1210. 

To release a new variety, rep~esentatives fran the Ministry of 
Agriculture (~ricul tural Production Department) arid the Ministry of Light 
Iroustry (Cane S\J;Jar Institute) make a joint decision. Approval is given to 
the Provincial Department for planting, in trial plots which exist throlJ3hout 
Cuan:Jdorg. Facmers can then buy seEd cane fran the experiment stations of the 
Institute and the province, and fran experiment stations at sane factories. 

Variety tolerance for the high nitrogen soils is another factor to be 
considered in the breeding progrcsn. 

Only two batc~s of seed cane have been received from the United States, 
both frCJn Dr. Jcsnes Irvine, focmer Director of the U.S. SlJ3arcane Field 
Station at Hol.l1la, LOuisiana. 'lt\e author reccmnerrled that the Institute 
scientists contact Dr. Ben Legendre of this Station, for further infoonation 
of' cane breedi"J. 
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Cane Disease 
Cane disease resistance is a fairly recent problan in this area, and has 

causm the intrcrluction of quarantine for all cane going in ard out of Olina. 
Major diseases, for tllbich resistance factors are considered in t"'le breeding 
progran, are Snut, Eye Spot an3 Brown Spot, Yellow Spot ard Whit-? Streak 
(these may not be the standard nanes). llt>saic disease used to be a serious 
problsn only in the northern areas but for the last t~ years has also been 
seen in QJangc:1org. Pineapple disease is present, but uider control. 'nlere is 
a program t~ develop snut-resistance va~ieties, as no effective chanical 
control is available. '1he scientists felt that diseases caused greater 
problens than pests. A list of pests fourd in China is attache3 as Apperrlix 
4. Ek>rer is t~ principle pest; and both biological and denical control are 
usErl. CUntrol with Diatrea (fran CUba) was begun in 1963, then stoppej, ard 
begtn again in 1980, with species fran Triniiiad. Trichogr<1m1a are used 
locally for control. 

'1he main chenical fer pest control is EUrantan. 
In addition to the list of pests (Appen:Hx 4) the author receivErl a gift 

of a beautiful set of colorEd engravings showing various pests and stricken 
cane plants. These prints are distribute:i to the fai:mers to aid than in 
recpgni tion of various pest fonns. 

Agronany 
'1he main ;;ask is to increase the sucrose yield fran available land. Qle 

approach, developed at the Inst::itute, is to plant baby cane plants in peat 
pots \bich are then handplanted in the field and covered with plastic fc~ 
protection. This systan, row use:! on about 60,000 hectares, is spreadirg as a 
replacanent for seed cane, to get a cane with higher socrose content early in 
the season. 

~ltiple ratooning is not the custanary practice in C'lina, hence the 
anEi'lasis on importance of planting practices.. A one-year ratoon cro? is taken 
on dry land, but not on wet lands. Planting takes place between Decenber and 
March. · 

A major problen is the desired re:iuction in high nitrogen fertilizer 
application, now at a general level of 330 kg/hectare. A re:iuctior. would 
rejuce the cost of planting and improve cane quality. 

Phosphate was not of concern for many years, because it used to be in 
adequate suppl.y, but is now observe:l to be decre3sing in the soil and 
application is becanin; required. 

'Ihe author inquired abom: potassil.Jtl levels in soils and was told that 
they were low an:l had not yet appeared to be of significance. 

Coordination 
'!here appears to be little coordination between t.'ie lqricultural Research 

an:l Factory research departmmts. Useful projects to increase efficiency of 
sugar production could be developed using the Institute' s analytical 
facilities to stlXly new varieties, disease resistance ard the cane anino acid 
profile, lo nane a few. 



- l l -
stx-.a.R F1CTORIES 

The two factories visited, Mei San aoo Illa Qiao, both make direct lohite 
sugars. As the processes are quite diffen.nt, the factories will be described 
separately. 

He i San Factory . 
Mei San Factory is a new factory below Glar¥]zhou, part of a new canplex 

of sugar factory, alcohol distillery an:l yeast plant (to OPE!\ in 1986) • A 
power plant, steel factory and hydroponic vegatable prodoction system are 
planne1 ad1i tions to the canplex. Langer ral'¥]e plans include a plant for 
aluninun blocks aoo other building materials, am for PNA and ATP production 
in conjun:tion with the yeast plant. Production of sugarcane juice drinks arrl 
candies may also be inclooed. Mei San is a mo1el factory for efficiency and 
high production for future factories in China. 

1he factory crushed 4200 t.c.d. in the '84-'85 season, mostly fran boat 
deliveries, with planned expansion to 6000 c.c.d. for the followil'¥] year. The 
mill was designe1 in Qlangdo11:3, with four sets of self-setti11:3 three-roller 
mills usirg const".nt ratio, after two sets of knives. 'ftlE! juice recycli11:3 
also lowers the maceration water requirenent to 14-18\. An musual system of 
juice recycli11:3 over the second arrl third mills gives a high degree of 
extraction of 96\ to 97\. A lotus-type roll was \.Eder test, but seened to 
have very few holes. Juice sucrose (double pol) was about 13\ to 14\. This 
factory weighs the juice, after preliming, then sulfites, using the vacu\J1l 
injector system (0.07\ s on cane), arrl limes to pH 7.2-7.4. Sulfited juice i~ 
heated to about 100° Card introdoced into a 450 m3 Rapidorr type (4 x 4) 
settli1'¥] clarifier, where Talorura is adde3 as a flocculant to a level of 2 to 
6 ppn. '11'le clarifier is curre:ltly over capacity, in preparation for increased 
factory throughput. Fil tr ates fran rotary moo filters are sent forward and 
mixed with clarified juice. Clarified juice pH goin;J to evaporators is 6.9 -
7.0. 

·Itie anP,asis on efficiency at ~i San is clear at the evaporator station. 
There are five effects, designed for a future capacity of 10,000 t.c.d., so at 
present the first evaporator is on water only, for boiler feed. Vapor 
bleedirg fran the seco:-rl effect is use1 for juice heatirg am boilirg A­
massecui te. 'these procedures, and sane care at the pan station, have reducoo 
stecn consunption to 46% on cane, fran an average of 60%, and reducoo fuel 
consunption to an average of 5. 5% coal equivalent on cane, well below the 
national average of 7L ~'ei San factory is unusual in Olina in that it burns 
baga.sse almost exclusively, usirg little coal, whereas most factories burn 40-
60% coal, reserving their bagasse for other uses. 'nlere is apparently sane 
cogeneration of electricity here. M3nual clean in; of evaporators was 
ci>S£rved, 3S is the usual practice in Olina. 

'lllere are eight vacuun pans of 40 m3, of low head calandr ia design, using 
a three boilin;J sys ten to proouce the top two grades of white sugar only, with 
over 9(1\ the first grade :see 19e3 report for standards). Po\orlered sugar in 
alcohol is used to grain; B's are used as a footing for A's, and C's are 
renelted. A neat blackboard representill;J the systan of strikes, times aoo 
stean lines, was observed. Final molasses purities (gravity purities) ~re 
reported as 29 to 30, with a target of 27. 

Another innovation is that magma is moved by air pressure, to avoid 
crystal breakage aoo stear. in the punps, with pressure generated by a 
hydraulic systan. 

11le ::actory is eJger for further inno•:ation, particularly for autanatic 
controls such as pH controls. The pH is currently meas11red by branth~ol 
blue. A check was maee, using t;ie author's portable pH-~n, and showed the pH 
into the clarifier to be ~ little low by branth:r"'"ol blue (indicating 
overliming) an:l pH on clarified juice to be about the sane by both 

, 
I 
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measuranents. 'Ihe color test is labo' intensive, but this is not a problem, 
whereas inaccuracy ard time delay are problens. 

Slqar is classified and dried through a series of screens, which appeared 
more efficient than c·-.e usual, although they were not covered fran the air, 
3lld then is packed in SO kilo bags. Centrifuges have the US;Jal lack of 
autana ';ion observed in China, with a hose uSErl for washirJJ, but the author was 
told that trials are in progress at this factory to decrease losses at the 
centrifuge station. The wash is not always separated frO" the molasses, in 
current proctice at Olinese factories, and experiments to show the benefits of 
this separation, ard to control the wash times are in progress. The author 
thought this very good news, c.s losses at the centrifugal stations are very 
high, ard srould be sane of the ·easiest to ranedy. 

~ cane sampling was observed at Mei San, although sane sampling is 
planned. Factory hygiene appeared to be moch better than the nonnal. 

Hua Quio Factory 
Hua Qiao factory (also referrei to as Gnngzhou factory) is a smaller, 

older mill, running 2500 t.c.d., with 5 sets of three-roller mills after two 
sets of knives. About 80\ of cane is delivere:3 by boat. 

'lhe general con:Htion of the c-:me at this time (February, 1985) was mu:h 
bettx t!1an at the time of the aut..or' s previous visit CDecanber, 1983), 
sucrose in cane ...as higher, and sucrose yields were improved. 

Better weather cordi tions in 84-85, without the storms that appeared in 
late '83, were a major factor, but improved systens of delivery appear to be 
makil'J1 their mark. Tbe author was infoi::med that in certain districts, instecrl 
of individual deliveries by each farmer (W'tich cause slow deliveries of very 
old cane} , t::usted men were now designated to deliver cane to the factories 
arrl to organize harvestil'J1 to a sc;:ia3ule set by the factories. These men were 
rewarde:i on t!"e basis of a percentage of cane delivered. 1his systan 
certainly appears to offer great-E=C efficieo=y in this area where there are so 
many individual farners and soch snall plots of cane. 

H}'9 iene in factories also appeared moch unproved. Better weather 
conditic.ns helped. 1he bonus incentive progran (described later} also 
appeare:i to help the hygiene problan. Increase:3 use of cleanil'J1 procErlures 
was observErl, and of stec:rn cleaning <:Her the mill, particularly at Mei San 
factory. 

Hua Qiac factory does not practice any cane sampling, but pays for cane 
deliveries on ;,.,eight only. C.ane ...as running 12.6 to 12.8% sucrose (single 
poll ard abou: 11% fiber. Trash, as usual in China with ham cut ard cleanErl 
cane, was very low-well tl'lder U. 1here was no cane washing: the knives and 
mills gave a very finely preparErl cane, ard achievErl extraction of up to 97%, 
with 16 to 18% maceration "'1ater on cane (cool condenser "'1ater "'1aS used) • 

Juice sanplirJ1 was on mixed juice only, with a drip sanple taken every 
two hour~. Baqasse was sampled via a series of holes in the belt, which 
droppej t=--e S3T1f>le into a funnel an::l then to a bucket: sanple was col lecte:i 
every t....o hoL:::s. Bagasse sho\>Ed, on average, 1.6 - 1.8% sucrose (bag 
extraction) dnd 54-55% moisture by drying. Both samples were preservs:J with 
formal in. 

'Ihis factory has an unusual clarification sys~em, canbining t...c stage 
carbonatation with settlil'J1 clarification. Prelimin; takes juice to pH 6.2 -
6.4; i~ is then ...eigheC, he~ted to 60° C, limed with about 1.7% on cane (total 
lime use is 2.5 to 4% o~ cane) and sent to first carbonatation. 'Ille co2 aas 
canes frO"f1 th~ generation of lime fran carbonate rather than fran boiler llue 
gas. 'Iher:e are t\¥0 satura~ion tanks on first carbonatation. After a 
residence time of 40 to 60 minutes, juice, at pH 10.5, 55o C is sent to a 
single tray clarifier, where Talafora (more generally used as a syrup 



- 13 -

flotation agent) is added, at a level of 2 to 3 ppn. "nlere is a residence 
time of sane 20 minutes here. HOO is taken off f ran the k.ottan ard sent to 
rotary vacuun filters aoo juice out, at pH of 8.5, goes to secom 
carbonatation (single stage) aro fran thence tfl sulfitatft1n. 

'1he sulfitation system here burns sulfur and the so2 gas is introduced by 
the vacu\Jll systen developed by Hr. Olen Shi Zhi (of the National Car.e Sugar 
Research Center) ~ich won a National 1tward in Olina in 1964 aoo has been 
installErl in all sugar factories since that time. Sul fi ted juice, at pH 7, is 
filtere:'l and sent to evaporators. Syr\4) is ideal::.y brought ~ to 60 Bx before 
beirYiJ sent to pans, but often does oot reach this coocentr'"tion. The report 
of J.G. Ziegler, whose visit on the ~100 project coincided with the author's, 
discusses tri.s problen aro other problems in pan boilirg practice, in detail. 
Pan boiling practice will therefore not be discussed in this report. 
Massecui te fran pans went to centrifuges where is was overwashed by manual 
hosing (see 1984 report of this author). 'Ihe sugar was not steaned in the 
centrifugal, aro there wee oo plows, so that very lunpy proouct energErl. A 
series of screens provided the sole drying system, while dividing the SlJ3ar 
into three fractions. Many 11.mps fran the ce!'?trifugal were recycled, or sent 
to lower grcde Sti;Jar-this loss could be avoided by better centrifti;Jal work, 
or by a series of fingers across the screens to break up the l\Jl\ps. 

Proouction efficierr.y amorg personnel is bei03 stron:JlY encouraged. A 
large blackboard canpares perfoIInance of workers frc:m each shift on the 
various factory stations, arrl lists points for proouction efficiency. Total 
points for each shift affect the bonus payme1t. 'lhis has already been found 
to be an effective way to increase prcXiuction ef'ficierx:y in Guangdorg, 
al thoti;Jh only started this :year. It is also a means to acquaint workers with 
Erg 1 i sh teIInS • 

Other Prodocts 

'Ihe Hua Qiao factory ccr.1plex also contains a distillery, and several 
snall plants for prooucts unique to China: slice or slab sugar, (Pirg bian 
tOCYiJ) ice sugar, or rock crystals {ping tung); and beEl'live coal. 'Ihis last is 
a canpresse:'l coal Just proouct that can contain sane filter mtrl, providirg 
another use for moo a& 1ell as that of soil cddi tive. 'Ihe cone shaped prodoct 
has many holes in !t, givirg rise to its n"11e. There was foonerly also a 
fermentation plant to produce outanol-acetone fran molasses (by Clostridi;,rn 
spp. process) but this has been close:3 down because of high costs. 

'Ihe alcohol distillery rur.~ on molasses from the factory, and runs 
intermittently because the supply is not constant. 'lhe distillery is 
schedule:'! to proouce 15 tons of 95% alcohol, 200 grade, dur lrg crushirg 
season. A list of the grades oi alcohol in Olina may be found in Appendix 3. 

Lunps of sugar arrl lower grcde sugar fran the factory are collected an:1 
made up to an 80 Brix syrup for the production of rock crystal sugar (ping 
tung) , a popular proouct in China which the author has seen packaged in food 
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stores (in P.R.C. and U.S.A.). '!he heavy syn~ is allowed to sit in buckets 
for 10 to 14 days, a~ter whic~ time the buckets are d\Jll(JEd out ani crystals 
separated frm mother liquor. 'lhe h11tps of light colored crystals are the 
pirg tun:J. The author did not see the weshir13 ard packagir13 process, which 
last may be done on another site. 

'1he mother liquor is collected, and further evaporated. It ~s heated ~ 
to 128° C (at "1ich tenperature the heat of crystallization will drive off 
renainin:J water) ard pound onto straw mats. The mass cools to hardness in 
about 20 minutes, and is cut into approximately 5 x 15 an. pieces. As it 
cools, sugar color migrates to the outside of the crystallizing mass giving 
the ef feet of an inuer layer of "'1i ter sugar between two layers of brown, as 
shown in Figures 1 and 2. This ·is a widely sold and very tasty product, pin:J 
bian tung. It appeared to the author that more of this product .as prepared 
than could be supplia3 by the rock crystal run-off syrt.i), so other input 
material may be used, or perhaps slice sugar is not made every day but only 
when sufficient rurroff is ccllected. 

'!here is now a system for continuous autanated production of slice sugar, 
developed in part by Ergineer Zheng ChanggeNJ of the GuargzhotJ Cane Sugar 
Irdustry Research Institute. 'lhis process, in operation at a factory in the 
Southern part of QJangdong, is pictured in Figure 3. 'lhe belts are sane 25 
meters lorg ard move at 1.5 m/minute. 

'1he non-centrifugal sugar products known variously as panela, gur, 
khardsari, ard piloncillo, CIOOl'J1 other nc1nes, for which cane juice is boila3 
into a thick syrJp i.tlich is allowed to crystallize spontaneously in molds does 
not appear to be m~e in China. The slice sugar, ~e here fran byproducts of 
the sugar factory, appears to have taken that place in the diet. '1he Olinese 
diet, of course, contains a much lower percentage of sugar (an average of 4 kg 
per person per year) than does that of most sugar producing countries. 

'lt.e author was informa3 that the rock crystal and slice sugar operations 
are run by the fanil ies of meo who work in the Hua Qiao factory. 

Current de'Jelopnents in white sugar production 
'lhere is change, as well as expan .. ion, in the sugar producing industry. 

The nee:3 for refina3 quality sugar (as by U.S. or European stardards) is 
increasing, as the market for soft drinks and processed foods (sane for 
export) increases. There has been a desire to export white sugar to Hong 
Kong, but quality has not been sufficiently high. "r.ie top grade of sugar, 
superior gr~e, still has off-color problems, and a finer gr~e is requira3 by 
industrial users. 9.lper ior grade has color of < 1 Stanmer (about 80 ICU) a~ 
f-:.>l > 99.75. 

With the relaxation of quotas for standard Wii te sugar production, and 
the release of fixe3 prices for focrls (other than cice), there is incentive 
for factories to direct more of their production to refined quality sugar to 
be sold at a higher price (40 Yuan per ton is the prani~ for superior grade 
in Qiangdong). '='1ere exists the potential probl~ t.'iat too many factories 
will take this direction, overloading the ~uper ior grade sugar, an:! eventually 
the refined qJality sugar, markets at the expense of an increase in overall 
sugar production. 'lhe author is not aware of any "SUgar Board" ~ ~, such 
as exists in many sugar-producing countries to oversee the production systan. 
'ihe Ministry of Light Industry has always fulfilled these flD1Ctions, and will 
doubtless continue to direct the in:lustry, tal<i~ into consideration these new 
goals und their inherent difficulties of balance be':·...ieen quantity and quality 
of production. 

Several factories have already put in equipnent to improve product 
quality, i.e. establish "white-end refi~eries." There is, as yet to the 
author's lcnowla1ge, no autonanous refinery in Olina (~ich treats raw sugar 
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only, not cane) although one such is said to be urder constru::tion in Fukien 
province. Several large factories process imported raw sugar (fran Australia# 
Thailard, Philippines, CUba) after cane-qrirdin;J season, as do sane beet suga::: 
factories. "'! 

Ion exchan;Je treatment 
'l1'te large Olun De sugar factory uses ion exchange decolorization (with 

IRA-900 resin, poltstyrene mac:roreticular) to treat white sugar liquor, 
presllftably fran offshore raw sugars since sulfitation-produced sugars are very 
bad for resins ard cut back resin life. 'ftlere have been sane di ff icul ti.:?s 
with these resins; perhaps sulfi ted liCJ,lors have been used on them, causing 
~rreversible foulin;J. 

'Ibis factory is the 0111.y one currently to produ::e specialty sugars, 
ir.du.:ling a.bes (fr~ a linear process, perhaps Elba), fruit sugar, Q sugar 
aro icin;J sugar. 

In Yunnan province, there have been pilot plant experiments on cleanup of 
juice with ion exchan;Je resins, but these have not been very successful. 
lqain, the author does not know if sulfi ted juices were used, as t."ese could 
danage the resin badly. 

'!here is still interest in tb: project outline1 in the author's 1984 
report for ion exchan;Je treatment of B molasses, to increase quality aoo 
quantity of first strike sugars at sane factories. 

There was grea•.: interest expresse1 ir. the use of XAD resins (fran Rohn 
and Haas), which have a very high capacity for renoval of organics and color, 
in powders! fom on a throw away basis. The author telexm to Rohn aoo Haas 
(Philadelg::hia) during her visit to obtain prices on XAD-2 and XA0-4, which 
provm rather high for use as a throwaway one-time-only decolori zin:J agent. 

Plans to improve quality 
In the short term, the production of superior grade •...hi te sugar will 

urdoubtedly increase. Proouction of refined grade sugar will begin by 
renel ting 'Secom grade (B, pol >99. 2) sugar and treatment with polodered carbon 
in press filtration. This seens a good procmure to fill imnediate am short 
term needs for improved quality. Improvenents in cane quality aoo use of a 
larger grain size together with improved centrifugal operation will give sugar 
of better storage quality. 

The expense of ranelting loohite sugar, howe\•er, will require insta!.lation 
of clean-up processes to proouce a l'-igher grade white sugar directly. 
Processes such as the Blanco Di recto sys tan (Talooura syrup cl<1r if ication 
CCJl'bined with Talof il trate) , as discussed in the 1984 report / ~te discussed 
in detail at the Symposiun on Clarification Technology. 'lhis system is highly 
rec::xm:cnded for future 1o.'hi te sugar prcxfoction in China. 

Glangdon:J is anticipating a considerable increase in sugarcane planting 
for the 1985-86 harvest season, possible double production for 1983-84, ard so 
plans are in operation for increased production of lolhi te sugar that year, by 
means of press filters (already available) am polodered carbon. 

Lon:Jer term plans involve the developnent of a granular carbon 
manuf actur in;J plant, am the use of ion exchange resins with improved 
regeneration capacity. 

Qi the snaller scale, there will continue to be many very small factories 
a:-d for these there is still cvnsiderable interest in use of the Tilby 
separ3tor process, with bagasse fiber thus prepared going to a central pl3nt 
for mediun density fiber board production. Fiber fron the center of the 
stalk, containing high sugar levels, would be txeated by the Honiron cane 
disintegration technique. 
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BYPROOC.CTS 

1. Board manufacture fran bagasse 

Olina has a relatively short supply of wood, and so all types :>f 
fiberboard are important for construction ard furniture. S1...-qar factories 
generally use ~ to 2/3 coal as fuel in order to save bagasse for board and 
paper manufacture. 

Processes for manufacture of particle board using bagasse fiber have been 
developej for GJangdorg provirx::e at the Guargzhou Institute. There are row 
seven plants in Olina producing board, which is a good interior grade, used 
for manufacturi1"¥3 of roan dividers, furniture (tables, desks, chests of 
drawers, ~oards) and for sol.Dd boxes for anplifiers, and speakers, for 
which it is especially suits3. 

'lhe largest factory produces 7 million cubic meters per year. Four 
factories are in Guangdorg, one in Szechuan, one in Yunnan ard two in 
Southwest Olina, producing a total of 35 to 50 million cu. m. board per year. 

A new plant near Guargzhou was visi te:3. This plant danonstrates the new 
econanic prograns in Olina: it is owns3 by cane farmers, who, through the 
bank, supplis3 sane of the $2.4 H. Yuan capital requirs3 for plant 
construction. It is the only board plant run as a cooperative. 

The plant has a capacity of 5 million cubic meters per year, but in '84-
'85 will produce only 3 million, because bagasse supplies are the limiting 
factor. Bagasse fran local sugar factories had al re-dy been assigned to other 
uses before this plant opens3. For the next year, full production a!'d an 
adequate supply of bagasse are planr.e:3. 

Bagasse, most of it obtained ft.ar. the Hua Qiao sugar factory, is stored 
in bales near the plant, with sane loose ['ile storage. Sane 40 tons per day 
is used to produce 20t board. Bagasse moisture, as receh·ed fran the factory, 
is 45% to 52% which must be reduce: to < 30% (?artly in storage) for board 
production. 

Bales are broken up and dunped into an air separator, to isolate the 
usable mid-rarge fraction. Rotoclones collect the small particles and dust. 
Very long and very short fibres are sent to the 4-ton boiler that supplies 
power to the plant. After passirg through a hot-air dryer, the dried bagasses 
is then separated into tw fractions ( fine:3 coarse) in the S-mcrlel separator 
developed by Mr. Chen, head of Bagasse Fibre Research at the Guao;izhou · 
Institute. '!he fractions go to two ::;eparate mixers i.J.iere they are canbini:d 
with urea-focnaldehyde resin. The resin, prepare:J in autoclaves, where urea 
is added in four stages over a 3-oour period, is added to the level of 8\. 

Board is then made in a continuous process, using machinery either 
designe:J or modified at the G.Jangzhou Institute. '!he resin-bagasse mixture is 
sprayed on to a rubber belt. 'Ihe fine mixture is sprayed first, then the 
coarse fraction gradually increased, ard then the fine again, to form a 
layere:3 board with good appearance. 1tle m3terial, S?=cld snooth by a spiked 
upper rotatirlj belt, passes through primary rollers, of heavy stone, ard the 
rough board is deposited onto iron plates, cut in 1.2 by 2.6 m. sheets, and 
movEd into a hydraulic press, 15 sheets at a time, ard held there for one hour 
\Rier high pressure. Board is ranoved fran press, treated with an optional 
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wax finish, and stored in stacks. 
'!here are three shifts in the plant, with canpeti tion between the shifts 

for both quantity Md quality of board prod\D!d. Q:mpeti ti on po in ts are 
awarded with monetary rewards inclooed in the shift workers' bonus. 

There is a great need in China for bagasse or other particle board of 
exterior quality. 'lhe interior-quality board n:>w manufactured has reached 
world stan:Jatds on pra:iuct quality ard "swelling" criteria. There is a need 
for more quality conttol ard test procedures. 'Ihe Institute is anxious to 
fird an expert i'l these areas, an:J to have more infonnation on recent 
developnents in che manufacture of exterior-quality board of exterior quality. 
The interior-quality board mw manufactured has reached world stan:Jards on 
product <Jiality and "swelling" criteria. 'Ihere is a need for more quality 
control and test procedures. 'nie Institute is anxious to fird an expert in 
the3e areas, an:i to have more infoi::ma tion on recent developnents in the 
manufacture of exterior~ality board (see Recarmendations). 

2. Slice sugar (pir¥1 bian tung) an:: rock crystal sugar (pir¥1 tong) • 
See section on flJa Qiao factory. 

3. Beehive Coal. 
See section on flJa Qiao f~ctory. 

4. Alcohol manufacture-irdustrial ard beverage. 
See \Eder ~IES section. 'Ihe author was infonned that in addition to 

the mao tai, brardy, am other beverage distilleries, there is now one 
Glangdor¥1 distillery making run. 

5. Animal feed fran bagasse ard cane tope. 
A project on feeding dairy cattle a bagasse-based mixture is in progress 

at Gua01 Ming (Kuanin) Fa:cm, near the Shen Zhen Irdustrial zone. The dairy, 
cattle, currently 3000, expected to increase to 5,000 next year, are Holsteins 
or Freesians, obtainoo fran Oennark. Bagasse is treata3 with scxiiun hydroxide 
at pH 12, to help release the henicellulose ard increase digestibility, and is 
then mixed with molasses an:l urea. The mixture, after 1 months storage, shows 
good fermentation with no observable bacterial decanposi ti on, and analyzes at 
65% solids, 44% crlrle protein an:i pH 4.2. The mixture is store! in brick 
lina3 tanks in t:-ie ground, coveraj by plastic. Feed value equivalent is 
reckonoo et 100 yuan per ton. 'Ihe cattle's diet also inclu1es a little corn 
an:i sane wheat straw. 

Another project involves ensilage ot cane tops, collected by farmer!:. 
These are piled an:l covered with plastic so that sane anaerobic fennentation 
occurs. 'Ihey are used after about two ~ics but can be kept up to l year. 

6. Soft drink fran cane juice. 
A type of cane juice drink, pasteurized and packaged in waxed f?aper 

cartons, has been on sale in China for sane time. The Institute has develope:i 
a new drink, with more "adult" appeal in U.S. terms. Juice is slightly 
fecmented, but con ta ins less than 1\ alcohol, are then treated with 
ultrafiltration (filtration is easier after the fermentation) ard pasteurized. 
'Ihe clear drink has better keeping qualities than the i..tlole juice. 

Other Visits 
China Canncdities Inspection Bureau (a::IB). 

'Ihis agency functions in Oiina in a Food and Drug Administration 
capacity, with sane duties am services of a CUstans Bureau. All 9oods both 
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imported into and exported fran Otina are inspected by O:IB, inclu1ing raw 
sugar. 

'1he author had met a si:::ientist frcn this aireau in washington, D.C., 
through tti Association of Official Analytical Chenists, aro concacte:i him 
~n her r£ turn to Olina. '1he chemist, f1r. Liu Yong A:>n;J at O:IB in Beijing, 
kindly arranged ~ visit to t'ie Blreau in QJangzhOu. 

'nle first stop was the c:m Central Laboratory in Guangzhou, for a tour 
of the food inspection laboratories. All camtodaies are inspected, but the 
author visi te::l only food crops, incl I.Ding citrus fruit, ard seni tropical crops 
(visual inspection); nuts, tea (loose and canpressed), canned goods, milk 
prcxiucts, oils, rice an:l grains. A wide range of equipnent, inclooing 
Hewlett-Packard gas chranatographs, a Perkin-Elmer HPLC an:l two Perkin-Elmer 
atanic absorption units, was available. Q'le laboratory was devote:i to 
Kjehldahl analyses, another to aflatoxin analysis. 'lhe aflatoxin analyst 
expressed d~ssatisfaction with the accuracy of the thin-laye!: chranatogra?ty 
method of analysi!=, but could not use the HPLC methcxi because the requiroo 
sample size was too large. 

'1he O:IB has quality control centers such as this one in each province. 
Guangzh>u Bureau is especially large because of the diversity of prooucts arrl 
because the city is a major port. Raw sugar imports to G.lan;Jzhou enter the 
port of Whanpoa ard are test£d at a cx:m laboratory there. Coal, wheat, rice 
and sugar are the main cannooities through ~ampoa. Oler half-a-million 
tonnes of raw sugar (mostly fran Queenslan:l; sane fran Cuba, the Philippines 
and 'lhailand) ca:les in each year, fran f'brch through July. It is unloade::l at 
~poa onto barges or lighters, an:l barge::l to those sugar factories '4tlich 
operate as refineries on the import£d raw after the cane grirrling season is 
finished. 9.Jgar is bought by the QJangdOn;J Slgar, 'lbbacco, Wine and Liquor 
Canpany which r£distributes it to the factories. Sugar delivery weights are 
estimated by draft readings before and after uiload ing. 'Ihe sugar is not 
weigha:: in until barges are offloade:3 at the factories. 

SUgar is routinely tested for pol and loss on drying only (occasionally 
other test"s may be run). Pols are run on a Perkin Elmer 241 MC autanatic 
polarimeter, water-cooled cell, in an air-corrlitioned roan, standardized with 
quartz plates fran the Braunschweig Institute. 

Olenists ~rking on sugar at a:ra had rot heretofore had any 
ccmnunication with the Cane sugar Research Institute. A reccmnendation wi 11 
be that soc!i be established, as could be do:1e through a local sugar technology 
organization or canni ttee to IClMSA. 
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REX:CM-tFXlP.TIONS 

CANE SlQR I!ilXJS'raY RESEAICH CENl'ER 

1. It is recarrnendEd that this Center co 1tinue to grow in its role as a 
center for S\J}ar research in China ard as a national cootd inatiOJ center for 
research of the sugar industry, beet and corn in a:Jdition to cane (see 
"General Recannerrlations"}. The Institute has grown in these respects since 
the autoor' s 1983 visit. lecannendations in the 1984 Report for 
implenentation of this growth are repeate:L 

2. It is recarmenderl that processing research be coordinated with 
agricultural research at the Institute, for the goal of improved efficiency of 
sugar prodoction. ~ific projects are, .. or example, in the area of cane 
brea:Jin:J arrl sugars content of new varieties. An initial project of 
considerable importance is investigation of the anino acids profiles of cane 
juice arrl the relationship of levels of anino acids of econanic importance to 
cane variety, agronanic practice (especially irrigation and fertilizer use}, 
~il type aro cane disease. 

3. ~ific research projects recannended for the Institute in tl.e area 
of improva:i efficieocy of sugar prcduction are: 

a} Analysis for juice quality aoo cane deterioration, usin:J HPLC, and 
dextran analysis: A stooy of the major cane varieties in Guangdon:J arrl their 
su:Jar content, after a defina:i time period after harvest, under known 
corrli tions of tenperature. Results can be helpful in plannin:J harvest 
schedules, as well as in docunenting sugar loss caused by poor harvest 
practice. In juice stooies, it is important that a record be kept of the 
sample pH. 

b} Project on juice quality and milling efficiency. 'Ihe cane preparation 
at Chinese sugar f~tories appears to be extranely thorough, with very fine 
cane fibers produced. 'Ihe aim, of course, is maximun extraction. A project 
is recanneroa:i to study juice quality fran various degrees of cane 
preparation, to see if the degree of milling now popular is necessary. 'Ihe 
pilot plant mill at the Institute could be used for this stooy. Level of 
maceration must also be considera:i. It may be that the intense cane 
preparation increases extraction of non-sugars more than of sucrose, ard that 
the energy ri!qlli ranent for milling can be loW?red. 

c) Project on invert focmation an:! sucrose loss over factory 
clarification (several systems in use) to determine the best con:Jitions for 
clarification. This project should be organize] in cooperation with factoties 
using clarification systen!; of interest. Sample schedules must be carefully 
arrange]. 

d) Project in cooperation with factories to exanine sucrose loss and 
:nvert buildup over evaporation systens. There appears to be extensive use of 
low-pressure stean on e\'aporation stations. Brix of syrup leaving the final 
stage often appears to be less than 60 Bx. This canbination of factors 
indicates the possibility of improve] efficiency in evaporator stations. 
Before HPLC analysis, it was not possible to detecmine the canposition of 
input and output materials, to record the efficiency, but a project to do so 
is now possible arrl is recannen:Ja]. 

'Ihis could be canbined with observations on juice quality clarificacion, 
and pH of material entering the first evaporator. It is essential, especially 
in factories usin:J sulfitation, that this pH not be too low (under 6.4), to 
keep invert forma~ion and loss in the evaporators to a minimun. 

e) A stldy by HPLC ~in sugars in molasses, to establish correlations on 
true sucrose (ff PLC) in molasses with traditional values, obtained fr an 
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polarization measurenents. 
f) In ~ area of personnel and training, it is reccrrmerrle1 that the 

SEnior scientists at the Institute in charge of HPLC instr\Jltentation train 
tecmicians and junior scientists (or engineers) to operate the instrL1Dents 
arrl prepare sanples. . 

It is reco:inized that the instrlJllE!llts represent a considerable financi~l 
investment. 'Ihey should, therefore, be in constant operation to make best use 
of facilities. The time of the ser.ior scientists must be divide:} anong many 
projects; they cannot be expected to operate one instrunent exclusively. 
Therefore, junior perSC1nnel must be traina:J for this purpose. 

4. Specific research projects reccmnended for the Institute in the area 
of anioo acid analysis are: 

a) To develop profiles of cmino acids in cane juices and relate 
canposition to field factors (cane variety, age, soil type, irrigation arrl 
disease), as mentioned in Recarmerxiation 2. 

b) TO identify which anino acids ranain in process after clarification, 
to have an effect on color fonnation in sugar. 

c) If threonine is present in the levels observe:} durir11 the author's 
visit, a project on isolation of this anino acid fran juice should be 
instituted. 

S. A stooy of processes for production of improve:} quality ~..ni te sugar should 
b'1 carria:J on, in cooperation wit!"i en;iineers fran the Guan:Jdon;i Sugar aro 
Paper canpmy. 'lhis stooy has already be:Jun. B:Juipnent at the Institute 
pilot plant can be use1 for parts of this work e.g. to exanine various 
additives for use in syrup clarification (see reccrrmE!OOation in 1984 report). 
New processes were discussa:J in detail at the Clarification S~posiun. 

6. It is recatmeroa:J that coordination wi. th the Institute for 
Fei::mentation aesearch, that is also oouSEd in the sane building as the Sugar 
Research, be considered. '1he Fermentation group use gas liquid chranatography 
for much of their analytical work. Excharge of analytical methooology on 
sugars by HPLC and alcohol and organics by ~ would provide a useful initial 
basis for coordination. 

7. 'Ihe Segar Institute should begin to publish papers on results of 
their researc~ in i~ternational journals. The publication of Wen Musheng's 
paPf?r on dex~ran analysis in Sugar y Azucar (August, 1994) is a good 
beginning. E.stablishment of the Institute as a serious center for sugar 
research will be fortified by such publications. 'Ihis will encourage 
cannunication fran research centers in other countries, aro cooperation in 
reseac~ projects, which .incr-eases the yield of results fran Institute 
scientists' contributions. Publication ard recognition also provide imp:>rtant 
supp:>rt for sending Institute scientists for training in other countries, and 
for hosting visiti~ scientists at the Institute. 

8. IEcanr.endations for experts who might be useful to the Institute, and 
for plar:es where the Institute may serd scientists .~or further stl.rly are 
listed under "General Recarmendations." 

FACTORIES 

~ Many of the recamiendations from the author's 1984 Rei;:x>rt are st i 11 in 
effect, particular those for lorg tecn, because only a year passed between 
visits. 

1. cane sampling procmures should be instituted as widely and as quickly as 
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possible Csee 1984 Report). A tean to stooy 3ystens of cane quality payment 
should be orqaniZL>d in cooperation with the Institute. 

2. Recannerrlations made in the author's 1984 Report with re:,Jard to 
~ factory hygiene, 3nd sys ten of sugar boiling, cencr i ftl':J ing arrl \oBshing are 

repeatEd. Progre:ss has certainly been made in the area of h~iene at the 
·factories visited. 'lhe grain size still appears tnnecessarily large, aoo 
centrifugal practic."e still encanpasses overwashirg. This subject is discussed 
in detail in the 1984 report. An expert on centrifugals is r-=ccmne00ed (see 
below). 

3. Projects on new processes of ...tlite sugar prodoction, as outlinEd at 
the Clarification Technology Symposiun aro in the author's 1983 Re?)rt, should 
continue under stooy, to determine those most practical for the Olinese 
in::lustry. It should be renenberEd that only a certain ano;.mt, perhaps 10%, of 
prodoc"i::.on neErls to be of re{inErl-qual i ty, high grade lohi te sugar. In the 
interest of maximizin;J sugar yield on cane, no more of this grade than 
necessary should be prodoce::I. OITer prodoction :>f ref ine3-qual i ty ,.,i te sugar 
will lover overall yield of prodoct on cane, aro will also lower the premiun 
Con price) for this grade, extending the payback time for equipnent necessari' 
for its prcxiuction. 

It is anticipated, as descr5.ba:i \Dier "Cbservations," that in the short 
teun the requirement for this grade of sugar can be fillErl by remel tin:; white 
sugar aD:i filtering through filteraid and pow3ered carbon. 1'le stooy referrEd 
to is for lon;Jer tenn implanentation of new processes, soch as the Blanco 
Di recto process for improve::I llllli te sugar (lllllich can be canbinEd with carbon 
press filtration before initial crystallization) am ion exchange resin 
decolorization (for use on unsulfitated material). 

4. A project on impr.ovement of ~i te sugar drying and screening is 
recannemed. Yield of first strike sugar could be ircreasEd through increased 
attention to the sugar screening systens. U,Jmps of white sugar are often 
softr am could easily be broken up by 2 simple set of steel fin;Jers across 
the screen, or manually by a factory worker, to increase the yield of first 
strike sug·ar aoo decrease the anount of sugar remel ta:1. 

5. Recamiendations for instrunentation, e.g. pH control, autanatic 
polimeters, an:J refractaneters to replace hydr"'Jl'leters for Brix measuranent, 
are repeated, as in the 1984 Repo:t. 

GE:.\'ERAL REI:CMMENDATIONS 

1. 'Ihe Q.langzhou Institute has continued to develop its pos1 t1on a~ the 
major Sugar Research Institute in China, supporte1 by its position in th!: 
major S'..1;Jar-producing province. As the cane industry continues to grow, it is 
expectEd that the Institute will also, particularly in the area of by-products 
and new products. 1he author has been pleased to observe the presence of 
research are factory personnel fr0l1 other cane-prodoc iN; provinces are fr0T1 
sugarbeet growing areas at the Institute. 

Oiina, with developing and increasing production in sugarcane, so;iarbeet 
ard oow corn, is in a unique position to coordinate tl"'.ese crops. It is 
recatmende3 that research on cane, beet and corn be coordinated: the wide 
ran;Je of expertise in sugar production can be utiliza:1 in application to corn 
sweetener production, fran corn crops grol#O in the tanperate zones, as well as 
to s1.1;arbeet crops grown in the North. There is the opportunity to replace 
the canpetition and replication of effort existing in other countries with 
efficient coordination aoo division of effort in the production of sugar aoo 
S}'IUpS. 

It is recCJTmendEd that the National Cane &\>gar Research Institute and the 
Guangzhou Institute scientists play a major role in cootdinated research on 
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sugarcane, sugarbeet and corn 5"11Cetener production and products. 
2. 1he increased anphasis on production of high quality "'*1i te SU3ar has 

been discusse:i. It is recannerded· that there be distribution of prcxJuction of 
this ~oject .:md cf other special?: products that bring higher profits (e.g. 
cubes, icirg sugar) anong various ~actor ies to prevent overproduction ard loss 
of price praniun loilile maintaining distr ibutiun of increased profits. 

3. Membership for sugar in:iustry personnel in internatfonal iroustry 
organizations is highly reccmnended. Sane scientists have attende1 U.S. 
meetirgs as irdividuals: this practice has establishEd a gocd beginnill;1 in 
ccmnmications. It is impcrtant that the Institute or G.Jangdon;i 9.Jgar and 
Paper canpany 3hould ;~in these organizations e.9. SJgar Iooustry 
Technologists, as a unit, to ootain votill;1 representation. The list of 
appropriate orgar.izations, fran the author's 1983 Report, as appenda:3 in 
Appen:Hx S. 

It is particularly reccmnende1 that: 
a) the Olinese Society of Slgar cane Technologists becane a member of the 

International SOciety of Sugar Cane Technologists (next meetio;i: Jakarta, 
August 1986) • 

b) The Institute organize a Olinese National Omnittee to ICtMSA, in 
cooperation with other groups interesta:3 in sugar analysis, such as the 
C.C. I.B. who analyze sugar imp:>rts, and food processor groups "'*10 use sugar. 

4. It is reccmnended that a representative part of the 01inese sugar 
iooustry, perhaps the Guargdo03 Sugar an:3 Paper Canpany, iJecane a sponsor io;i 
menber of Sugar Processing Research, Inc. 

5. Considerable progress in training and the setting up of short courses 
has been made in the course of the past year. It is recannerrled that 
catmunications be ~stablished with the following groups, in addition to those 
recannema:3 in the author's 1983 Report. 

a. CENICANA 
'lhis ts the agricultural and processing SJgar Research Institute of 

Colanbia. There are stoo ies i:"l ma.'ly areas of mutual interest in Guart]doo;i ard 
the cauca Valley area. 'lhi s Institute, the research ann of the Sugar Soard of 
Colanbia, provides good coordination between agricultural and processing 
research. Most scientists speak gooo English here. Cooperative stooy in the 
?.~ea of other tropical crops has already been established bet1..een China and 
the CIAT • (International Centre for Tropical Crops) • 'Ihe Director of CENICANA 
is also on the Board of Directors of CIAT and so provides a logical contact. 
Recarmemations for contact are: Or. Annaooo Sanper, Director General; Dr. 
Sanmy Sung Jen Yang; Dr. Jesus Larrahondo, Olief Olenist--all at CENICAf'A, 
Aptdo. Aereo 9138, cal i, Valle, Colanbia. 

b. SUG.&!R ASSOCIATION IN INDIA. 
At the request of Mr. Liang C1i, General Manager of the GJangdorq SJgar 

aro Paper Canpany, the author =ontacte1 too followirq scientists in Irdia, to 
establish cam11.11ication between the sugar industry in India and the Olinese 
imustry: Dr. P.J. Manohar Rao, Manag in; Director, National Federation of 
Cooperative S\.Jgar Factories, Ltd., "Vaikunth" (III Floor) 82-83, Nehru Place, 
New Delhi 110019, Irdia, aro Mr. Asim Kunar Bose, Director (Technical are 
Projects), Directorate of Sugar, Ministcy of Food and Ci\'il SJppJ. ies, 
Governnent of Iroia, Krishi Bhawan, New Delhi 110001, Irdia. 

c. I~ is reccmnende1 that an expert in centrifugal operations be invited 
to consult with the Guargzhou sugar factories. Particularly recannerded is: 
Mr. George Conrad, Western States Machine Co., P. o. Box 327, Hamilton, Ohio 
45012. Hr. Conrad is an effective teacher and carmunicator, as well as the 
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forgnost expert on centrifugal operations of all types in the sugar industry. 

d. It is recarmeme1 that the following general experts for operations, arrl 
coordination of agriculture and ~odoction, be considere:J for consult =t.tion in 
the Chinese Sugar Irdustry. 

i . aeet sugar. 

Mr. Stanley Bichsel, Vice President - Research 
Jlnerican Crystal Sugar 
101 North 'Ihird St. 
Moorhead, ~ 56560 · 

ii. Cane sugar. 

Mr • Wi 11 iam Pa tout II I and tean 
M. A. Pa tout an:3 Son 
Jeanerette, Louisiana CSA 70544 

e. It is also recannerde1 that the following scieptist in China, wm has 
wrked with Australian and U.S. scientists on sugar colcrants, be contacted: 
Or. YO'."l<J-r...ong Liu, Institute of Materia Medica, Chinese Acadeny of Medical 
Sciences, Be i j ing • 

f. It is recamiendoo that the fellowing expert in production of exterior 
quality bagasse board be contacted: Mr. K.C. Shen, K.C. Shen Technology 
Int'l., Ltd. 2118 Radford Court, Ottawa, cntario, Canada KlJ 8Kl. 

N:>N TEX:HNICAL CCH1ENI'S. 
Translation 

Translation facilities in Beijing were again eY-:ellent: Mr. O'len ~quan, 
of the Foreign Off ice of the Ministry of Light Irdustry is a first class 
interpretet·. 

Translation facilities at the G.Jangzhou Institute were very good. 
Professor Huarg ~i Gan, wm had recently returna:1 frcm tw yean. at LOuisiana 
State University, did a fine job interpreting the author's lecture~. Mr. Oien 
Shi Zhi was, as always, extrenely helt>ful at times when translation was too 
colloquial. Ms. Li Jinding, Project Officer for the ~;ational Cane sugar 
Research Center, was of the greatest assistaoci= at all ti.-r:es for her 
colloquial English an3 general advice on daily life. 

Cooperation 
Cooperation from all parties involva:1 was extranely good. Scientists at 

the Institute wer.e well prepare1 for laboratory stoo ies ard for lecture work. 
Engineers at the Clarification Technology Symposi ur. were ·..ell pretJara:1, and 
has subni tterl questions of interest before the S;rmt:0siun, which were of help 
to the author in orienting the talks to areas of special interest. Mr. Olen 
Shi Zhi, Director of the National Cane Sugar Research Center, deserves special 
cCJm'lendation for this fine organization. 

Mr. O'len Shi Zhi, aoo Mne. Bao QJo Yu, Director of the Institute, were 
extrenely helpful. 'Ihe author wishP~ to offer then special thanks for their 
care and planning for her visit. 'ltle author also wis~es to thank Mr. Liang 
Chi, General Manager oft~ Gua~dong Sugar ard Paper Car.pany, for his help 
and cooperation on factory visits and arranganents for the Sym?Jsi un. 

Ms. Li Ji~ing, Project Officer, agair. acte1 as the author's car.panion 
and was inval.uable in ensur\ng the snoctrl aoo efficient progress of her visit. 



- 24 -

Ministry of Light Irdustry Foreign Office officers were most helpful, 
especially Mr. Liu S'lao-Hsi, at the Oorg Fang Hotel office, who handled any 
possible ~ifficulty successfully, and mcde very efficient arranJanents. 
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APPENDIX 1 

Sanplill3 Sche:iule 

1. Mixed Juice 

Canposite sample of 8-12 a.m. sterilized by crusher juice and 
maceration: 1 trial. 

lmount of sample 100 ml each. 

Take records of Bx. Soc.; pol, rs of factory lab. 

Samples delivered to institute on Feb. 3, 4, ~ and 6. 

2. Clarified juice 

Same as mixed juice, but time for ccllecting 1 to 2 hours. 

Lagged behirrl the time for mixed juice. 

3. Sllfi tated syrup 

Canposite sample of 8-12 a.m. 

1\mOunt of sanple 100 ml each 

Samples delivered to institute on Feb. 3, 4, 5, and 6. 

4. Boiler fee::l water 

Take sample when sugar content in \.Zter exceeds safety 
limit. Feed water has to be ..:ejected. 

lmount of sample 100 ml. 

Take records of sugar content of factory lab. Both 
with 0( -Naphthol an:i 3ITTTI. moblyl::rlate. 

5. Low grade (c} massecuite in crystallizer 

Take scrnple dur in; droppirg of massect~i te to crystallizer 

Take another sa.-nr>le of the sa.'Tle strike at :niddle inten·al 
of centr ifug irg. 

Feb. 3rd. Sa.~ple No. 1 to crystallizer. 

Feb. 4th. Sample No. 1 centrifuging, Sample No. 2 to 
crystalllizer. 

Feb. 5th. Sample No. 2 centrifuging, Sample No. 3 to 
crystallizer 

Feb. 6th. Sample No. 3 centrifuging. 



Column: 
Sol.,,ent: 
Flow rate: 
Detector: 
Sa111ples: 

An~lysis Date 
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APPENiJIX 'Z 

HPLC Ana1ys~s R~cord 

I 

HPX-87C 
W~ter with 20 ppm Ca prapi~nate 
.5 ml/min. 
R. I. 
Sampling .frc.n Hua-qiao Sugar Mill 

F1irb.6 I F.ab.7 

------------------------------------------------------------------------------
Samples I No.I 8x.t3ucroseIGlucoseIFructosaI 8x.ISucroselGlucoseIFruct 

I I <Y.> I <Y.> I <7.> I <Y.> I <~t.> t <7.> I <Y.> I <Y.> 

Mhed JuiC'e I l I15.7I 12.25 I .1567 I .286b Ilo.ZI 13.49 l .19 
I 2 I15.7I 12.oO I I I I I 
I 3 I 1 I I I I I 

I Av.115.71 12.43 I .15b7 I .ZS6o 116.21 13.49 I .19 

Cl •ri fi E>d Jui t'e I 
I 
t 

1 113.21 10.39 I .1500 I .2480 
2 Il3.2I 10.3b I .207 I .28b 
3 I 13. 2 I I • 165 I • 27 

Syrup 

C Massecuita 

l Av.~13.21 10.37 I .174 l .268 

I 1 157.41 48.9~ I .9000 I .4400 
I 2 157.41 ~0.31 I I 
I 3 I l I I 

I Av.157.41 49.62 I .9 

I 
I 
I 

1 193.0I !1.67 I 1.49 
2 193.0I 51.89 I 1.57 
3 I I I 

I .44 

I 4. •)5 

I 

Il~.61 9.70 I .2100 
113.bl 10.59 I .34 
I I I 

I 1 3 • /;, l l 1). l 5 I • ::a 

157.91 48.48 .40 
157.91 47.32 I .79 
157.91 I .6 

157.91 47.90 l .6 

I93. C:•I ~b. 84 
I~!.. I) I 5:~. 35 
193. (•I 

1. .\9 
I 2. '!.5 
I 3. 08 

I .17 
I 
I 

I • 17 

I • 08 
1 • 1)4 

I 

I .1)6 

I . 54 
I • 19 
I • 49 

I .47 

I 3. 8 
l 4.51 
I 4. :t3 

··-- -----······----------·· ·-·· ____ ,, .. -- .. ·-····. ··- .... _ ... --- .. --·· -- .. ----· - . --
I Av. 193. (11 ~1. 78 . 1. '53 I -:.. ·:q 19!.0I ,~.10 I :.ll I 4.: • 
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APP~DIX ~-~ 

HF·LC Ana1 ys i ~ 
:;.=~.:.~:.::=~=========-=.=.;.:.==:-:;;::.;. ~-~~=~===~===~~=..: ~ =-= 

CulL11r1.-.: SLHJ.O.r Pak I 
S•il·.c-nt: Milli-Q lil.iter with :o pp.11 Ca Pro~ion.:..te 
Flaw R~te: 0.5 ml/min. 
D~t ~ct.~,-: i;·. I. 
S~'"P I es: Fr-c11n Mei-shan St.11.1.sr Mi 11 

S~.:.mpl e I Ref. Ee::. I Su.:rosa'l. 

F~b.:-S,1"18~ 

I Glucose~. I Fn . .ict~::.e'.'. 

---- -· -------------------------------------------·-----------------------·-------
MiY.ed Juice I 15.01 I 11.(11) I 1).58 I (I. 5·~ 

Cl ori f i Grd Juice I 14.Sl I 12.36 I :J. 1:? I 0.1:: 
o. 12 Thin JuiCQ that er1ter evaporator I 14.51 I 11.99 I o. 11 I 

Juice in bc0 ttcm of tt 1 evaporator I 23.09 I 19.96 t (I. 4<) I 0.20 

Juici= comes out fro111 #1 evai)orator I 24. 4<) I 21.18 I 0.30 I c). 23 

S·;rup I ~5.34 I 47.33 I 1. 02 I 1).47 
~=======~=====~=========================~===========~~====~==~==-===~=~==~~~;=~;= 

F:G-m.;.r ks: 
1.Th~ sucrose, glucose and fructose ~re d~termined by rlPLC 
:.The c~r.~ent~ of sucrose, qlucose and fructose are weight Z s~mpli= • 
. ::. The -sucrfl::>.e'l. in mi::ed juil:e is too low and tt·.e glucu·:eY. ~nd fr·~.: tu-as". 

~re t~~ high indicate that the sample had been deco~p~•ed. 
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~ r.,n i no Ac "ids. HF"LC Ana1 yti>i s R.ace>r&-:t 

Feb. 18, 1985 

Colu111n: Waters Ai11ino Acid Column <IX in N• fornu 
Sol"ent: A.(•.2N Ne,pH ::.10, e-.o.:N Na pH 9.6, 0-100%8 Curve 6 fer 481r.1n. 
Flow Rate: 0.4i11l/min. 
D.:te.:tor: Fl uo!'"12sc:ene 

Conc~ntr•tion CMillmole'~itre> 
. ----- ------------------·------- ----- - ------ -- ----- - ------------------ ---.. ---- .. - --

I Final 
· S.amples I 

I 
Mi:·:ed 
Juice 

I Clari fi~d 
I Juice 

I 
I 

Syrup 
I Mol.-::tliS 

-------------------------------------------------------------------------------7. =.t:. 
Aspar·t i c acid I (. 46 I o. 15 I 1.22 I 

n-.,·eoni ne ~} I * I 12.63 I * 
_S..:r i ne I I I 

Gl ula111i c acid I ... I 0.28 I •• I ti • 

Glycine ~ 
(I. 30 I 0.36 I t.30 I 7.59 

Alanine I I I 

'Jal i ne I 0.21 I 0.28 I ••• I ~.~e 

{$Oli:-ucine ~ 
0.23 I c). 12 I 1.14 I 5.22 

l.t?uci r,e (I. 11 I I I 

Ty-,.osi r.a I 0.29 I 0.26 I 2.4~ I 6.04 

F-he-nyl .il <.r.i ne I •). 16 I 1). 22 I ..... I 4.~9 

Histidir1e I 1).1)9 I 0.12 I ••• I 

T , .. fl; t.:ip h .an I (•. :6 I 1). 18 I ••• I ;. 1. :.a 
L·isi ne I 1). 13 I 0.2~ [ 1. 26 I 7.61 

~~~=~~=====:===============;==~=~===-====~===p====--====~===========~=:=~=~=·;-

~e.T~ar ~ s: It P~al~s are tO:•O high to esti1nate 
.; It Data Module ,j.:J~S not int.;.grata the peahs 

••• Sailojj 1 a too diluta li\l the peal..» are t.:>o .:,;nal 1 
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APPENDIX 3 

Grades of Molasses in Olina 
'"! 

1. Poblasses Slgar 
Grade Content PUri ty 

l ~ave 58% 67% 

2 50-58% 60-67% 

3 under 50% under 60% 

2. National Standard of Alcohol ~ifications 

appearance 

color, m.111ber 

Standard 
Grade 

(phai:maceutical) 

First 
Grade 

(beverage) 

transparent 

10 

Cells/Gr • l't>l. 

10,000-90,0JO 

150,000-500,000 

above 500,000 

Secom 
Grade 

'Ihird 
Grade 

Fourth 
Grade 

cx:1or rx> cXlor other than ethyl alcohol 

alcohol % by volune 

sulfur ic oc id test , nunber 
.... 

oxidation test, minutes 

aldehydes (as acetaldehyde) % 

fusel oil % (as isobutyl ale. 
and isopentyl ale) 

methyl alcohol, % 

acids (as acetic acid) , \ 

esters (as acetyl acetic acidl, \ 

non volatile matter,\ 

NOTE: % --- CJTl/100 ml. (except alcohol content) 
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nPPF~""I :.; IV 

l. International Society of S\Jgar Cane Technologists. '1he Oiinese 

Society sh:>uld be a manber of this, the largest aoo most diverse sugar 

organization. EK:h menber Society has representation on the Board. 

I.S.S.C.T. meets fNery 3 years, aro each congress is organized by the- host 

collltry, which alternates fran F.astern to western Hemis?iere, and is chosen by 

vote of the Board. The Congress, about 5 days long, has sections on the 

various agricultural areas, processing, by-products aoo energy. Proceedings 

are publ i shed. 

'lhe next CoB;Jress will be in Indonesia, April 25 to Hay 3, 1986. 

Infonnation can be obtained fran: R. r-t>eljono Hadipoero, Jalan Tanj\Dg Karang 

5, P. O. Box 3185, Jakarta, Indonesia. 

2. S\Jgar Industry Technologists. 'lbis organization of sugar refiners, 

prcxiucers arrl suppliers to the irrl'-1stry is based in North 1merica, but has 

international manbership. It meets annually (next in Houston, May 6-8, 1984) 

for 2-3 days to hear papers on sugar technology arrl erg ineer irg. Its aruiual 

Proceedings is a very useful publication. Menbership is available to 

canpanies (U.S. $350 per year) or to irrlividuals as allied menbers (U.S. SSO 

per year). It is recarrr.erded that an official fran the Ministry of Light 

I.-dustry an:3 the Head of Sugar Technology should belong to this group. 

When meeting attendance is possible, S. I.T. will be a most useful source of 

contacts with technologists and managanent, internationally. 

The author has observed, in the S.I.T. Menbership Roster, tha~ there is 3 

manber in the P.R.C.; Dr. Yun-Men Huang, Executive Vice-President, Science ard 

Technology Association, Neij iang, Sichuan. 

3. International COTmission for Unifot?TI Methcrls of Su;ar Analysis 

(ICll'1SAl. Technologists in Oiina, especially at the Institute, are aware of 

I~ am follow its progress am regulations closely. As an importin;J 

• 
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~try and, more irnrx>rtantly, as a cO\.Kltry interested in exp.:>rting, Cllina 

should participate in IOJ1Sa. meetings, where test ~cx:mures aoo standards are 
": 

set. Irdivi·l.uals cannot belon:J to ICll1SA: each CO\rltry that has a National 

Ccmnittee on Slgar Analysis is a menber, and sends delegates to the 

Conferen::e, held every 4 years (next in Fran::e in 1986). Fonnation of a 

Cllinese National carrnittee on SUgar Analysis is recamiendm. 9.Jch a group 

would be instrunental in pranotirr:1 in:fostry l.Ility ard developnent of 

proc::Edures especially suited for use in Cllina, in ac=ord with international 

stamatds. Or:qanization of a Chinese National Ccmnittee, with members fran 

the industry and the \rliversities, would permit menbership in Iet.t'S\. E\Jrther 

infonnation can be obtained fran General Secretary Dr. Albert Bunerich, 

Institut fur lardwirtschaftliche, Technologie urd Zu:keriniustrie, Postfach 

5224, Langer Kanp 5, 3300 Braunschweig, ~st Germany. 




