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> WIBNE : FlRZ2Z - LU,
Address: Zoucheng City, Shandong Province,
the home town of Confucius and Mencius

> BERFEFRATEIL
National high-tech enterprises
> RIg&E18.2{Z7t , IWAREERIA &
Total investment of 1.82 billion ¥, the

key projects in Shandong province

> TN~ ABEREF= .
The Asia's second-largest yeast producer | ,

> hERH HE RS
China's leading brand sweet potato starch®
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FE=WERY4EFHIFE Business and Production Scale
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A EE5 Development Vision
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ZarFAEHERIR el kEES
Comprehensive utilization of sweet potato reso
Innovation and development of yeast industry
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£83% & Honor

> ExRKEHEALL., WREERERITE ;

National high and new technology enterprise
> SREERAENIAFEEF 1002 , B EREFRERE ;

100 items of national invention and utility model patent
> FRRUERRIHL —FR |, EREEIEFRAERPAZREERAT “Kokk”
=TERAFE ;

The second prize of science and technology progress award from
ministry of agriculture
> REFERMRIERAZFERI IR —RARRIBR—FK ;

The first prize of Science and technology innovation from Food science
and technology of China society
> "X BT ALREERER

sunkeen was rated as shandong Famous brand

A




IME &S Background
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> HERREEZRRMY Sunkeen ={H
Sweet potato is important food crops in China 4 )

1. REHEREFREFE, MEERMD =EiHtAE—. | KEHE20165F~84%

Planting area and yield are the first in the world 0.714z2% , SR EF~==/9
2. HEEFRFEE, REZEITWMITEE 67% , EHRE(L.

Sweet potato is an important industrial raw material pro

J
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IME &S Background

& ’El‘%:i‘é' ¢ 7 A.consumption form Sunkeen2iH
HEM AR, #350%:.

The proportion of sweet potato processing is increase gradually , more than 50% now-.

Sweetpotato consumption in China

B Fresh B Feeding B Processing

0
50" —60’ s 1988 2000 2013

Source : £2EHENMTI =L RERE(2015).




IME &S Background

% ’d‘%iﬁulﬁjii Processing form Sunkeen=21H
ek ek e OB gk et MRS AEHENINEERR, F-ELN750/75M,

The main form of sweet potato processing are Starch and starch products (vermicelli, etc.) ,
about 7.5 million tons every year

HEXEmIH

Type of processed Sweet potatoes

= SAEHEENRESS
Sweet potatostarchand
its products

m T HHZEED
Industrial sweet potato
starch

m BEMNT &5 Ssweet

potato processed food

Source : £2EHENMTI =L RERE(2015).
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% HZE e T3k The actual situation Sunkeen21H
1. BHEREZESRFHARIK, FHARMN20%EA, HRPURKEBERRHER;

The rate of of sweet potato comprehensive utilization only about 20%
2. VERRIEIAREE . TEMRIENAN50-80%AFH;

Starch extraction yield are only about 50-80%
3« MIEFAHRE; FRGHE™E

The utilization rate of Processing by-products is low;

Environment has been pollutedg =
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InE AL = Background

& Jsr%iﬁnlywk Sunkeen2iH
4. RESERAFHERBNIE £REBLIE10045H (FET)

1 million tons sweet potato residue (dry basis ) were produced every year in China

5. E¥ 80%EHEH, ZERIHAERARE10%:;

80% sweet potato residue is discarded directly
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g = ans2iH
HESESSFBEREE Sunkeen =2H

The technology roadmap of sweet potato comprehensive utilization
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Industrial chain of circular economy:
sweet potato planting ——sweet potato
starch and its products

—Produced glucose from sweet potato
residue ——yeast ——yeast extract——
yeast feed ——Dbiological organic fertilizer

BB
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1. Preparation of starch with physical method

o

/ AR \

gl SO T ABIETAE T
Pk, R, SRS, z, THE. S, e
EERERTAAE; FE A PRI T
e APHER, FTmREMLR,
Traditional technology BEFS.
The acid and alkali Current methods
combination method was The 19th level hydrocyCIOne was
adopted in traditional sweet adopted now, fully enclosed, all
potato starch production, piping, fully automatic
product purity and whiteness production line. Only 15 minutes
values are not stable, long in whole process, the quality is

production cycle , high energy stable.
\ewe /R /




BH=EEREF~EIE Starch Workshop e unkes 2

RKATNRIEREEFNTIRSE £, 288, £83tET  HEHA
Er R EHBHIEm RALS o, HERIHLERESI10000E , B-iEmEy

2001 , REHRIENSRSCHITEE EMINTE 4,
The 19th level hydrocyclone was adopted now, fully enclosed, all piping, fully

automatic production line. Only 15 minutes in whole process, the quality is stable. 1000
tons sweet potato can be processed a day, it is one of the most advanced sweet potato
starch processing line in China currently.




=. FARRBSEEGH Content and Improvement

2. \Waste residue dehydration

-

\_

BETERERER = . H AR IR,
AR, A DU ™ A A 7
i H & R A WAL i, SR ™ E 5
i J 7 A . ARHE TR g%, ok
RGeS, 1 H o7 ahsm R
EFERERAGR

The drying directly will
consume amounts of energy,
natural drying produce peculiar
smell, and production efficiency
of plate and frame filter is low.

CAERIRA

Traditional technology

/

( amm )

\_ v

Sunkeen 21

S R AR IS, s
A, TAFEERE DN, K
RSN F 8, A= BA%E,
WK R T (K & K 4
MO0%[EZE60%) , WEG T JFRHK

Current methods
Thin laminated vertical filter
method, Semi-continuous
production,short drying time, high
efficiency, Water content of
potato residue dropped from
90% to 60% in 15min.




=. FARRBSEEGH Content and Improvement

Sunkeen 21

3. Preparation of glucose from sweet potato residue with enzymic method

o\
FIRER BEREAT AL, (HRHE o

SR TEIREE2% LT . B HE
TER TR Z 42 IR 1631 TR &
U, AE R A DU RO AR R H 2
AR

Traditional technology
Using amylase to deal with the
sweet potato residue, but solids
content not higher than 2%

( kmm )

\_ /

\_ /

AT H K 22 B ik Bl A VAL BOR,
AT DI [ T B 10% 1) H 2 T DR
2-3/NIF NTRAR I Bkl  BANBIR
HERERND, KiEERe 7 HE]
BRI R

Current methods
The multi-enzyme combination was
adopted now, enzyme solution to
sweet potato residue was completed
in 2-3 hour by multienzyme, and
viscosity was decreased quickly.

AUk B35 F|Patents : ZL 201210445856.0, ZL 201310384284.4, ZL.201310293378.




HEEZBERKAKETERARIZER
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The technology roadmap of multi-enzyme combination Sunkeen=2{H

IR

bacterial strain

HE®E
sweet potato residue

[0 5

solid-liquid separation

¥ M ik

Ceramic membrane
purification

5 5 AR i

Inducing mutation and
genetic modification

Al CRAT P

adjust the slurry
concentration

PEALEE . R A REATAR
REIE £5 7K A

Glycosylase. protease.
pectase

MVRIK 45
MVR enrichment

B R IR AT Y R
Cellulase

A=Al ¥ NS

composite cellulase

TE R 95 CH AL

amylase

VB 4] 7
Liquid glucose
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/1\ [ HZRAMITIRZZ ANEE, NERHEE, ZISWEELYK\
FRTIHIR F 25 BB I B AR AL A IR BOR , B AR IA T5% L k.

Conversion rate is up to over 75% with biological method

L /

/2\ RIS, BT HEBBRMERDOR . KER T E’Jéfifl’%\
FRBA B, mEERYE&EEEIN E. mHEMERTTE,
HTRELE, BEEWESNCT, SBURSUKFE. BERETH

The viscosity was decreased quickly and active substances

Qvere not damaged j
e <A
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Enzymatic hydrolysis conditions
K= 2215 A H FLt BEE
LYINEA 189. 30 2 102. 27 ok
TEN 3.85 2 2.08
HEAL 86. 56 2 46. 76 *
YR 7.91 2 4.28
TRAH ] 9.05 2 4. 89
HEAGHS TR] 144.75 2 78. 20 ¢
RE 1.85

LR SRR N BKEE (6%) , FEfLESIE]24h, HE{4LERS InE300U/ g T4
Jii, WAL [RI60min, £F4EREFINE0.5U/ g T, e EInEL12U/ g T
Jit o

The optimal enzymatic hydrolysis conditions: the ratio of material and water
(6%) , saccharification time (24h) , glycosylase ( 300U/ g ) ; reaction
time 60min,cellulase ( 0.5U/g ) ,amylase ( 12U/g ) .
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Analysis and determination the reaction products
.
h o

an

" AT
o]
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500 / m%z '"%rﬂl%él

s
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B AT DB ORI T R N A R . i I R Mz SEATER
TS, HERES Y 5@1%*}%%\%%95.9%0

The glucose was identified, it is the main product, and content is 95.9%
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4. Industrial chain of circular economy

/ PAE IR \

TN LB i, 7 b AR
RO HZER . ez, i

Traditional technology
Processing equipment
was quite ,the varieties of
sweet potato processing

products were less.

\_

AN

Sunkeen =1
C kmE )

KA TS T2 AR,
FA B TEER . ez,
Fosk. BERE. BEEERRIRY). BF
RERAEDWRL, A ANESE,
FEAR T PP, 1A T
B DA R 7= b PR 28 5 RIUAEE

Current methods
The rate of sweet potato
comprehensive utilization is
much higher than before,

and the added value of
sweet potato has increased.




. BARBRBHE Content and Improvement
FEESEASE Product Technical Parameters Sunkeen:-_fﬂ

UMEESS: BT RAE>20%; H FE BEHE>2
e BERR . fifi 7 E:2000ppm-3000ppm, A AL

BRI R

pH{E4.0-7.5, & (BRE#THEI)
HIRESR (BREIHTHEI) >3.0%

1¥.2£25.0-55.0 % B R HIR AR AR B IR)

H1<1.0 mg/kg, HAHI<1.5
F>T75 %, FURE (O]

Yeast extract

soemsns) ~ofll) TN L et
HEAY S &1
T-00%, 2% 5E4H 4 £ 5195.98 ation of glucose from sweet potato

B KR e with enzymic method

IR EE . 2%%
40%, JRACHESfED

+ IR N . . . A
/NS F22/N nzymatic hydrolysis conditions

M 20% $ = A :
95%0) - The rate of of sweet potato comprehensive

Utilization:20% to 95%

—— P — P /PP /P ¢ —p —>



HEEMEF~SFE Starch WorkshopS
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HE#5E~4EIE Vermicelli workshop 2 ke S

LIBFHEEM AR, NaIMEIYER , £831E7HEmSR. WL, F7E
100000,

Sweet potato starch as raw material, and no food additives, fully automatic production

line were adopted. The annual output of sweet potato vermicelli is ten thousand ton.




HERESEFLEE Vermicelli workshopS

unkeen21H




s . e
=:HEIEY =28 Glucose WorkShOPSUnkeen -

RKAHEESHEAHEENRA , LiskIN I-ErRERERR AR , B
EEEL0000% | jERy&R/K15000E , Br=/ABRTE60g | 2B« T EKERHNE
YR ENERIN= A,

Preparate glucose from sweet potato residue with enzymic method, and daily output is 60

tons




B34 =4 [a) Yeast workshop Sunkeen=iH

EEBEARIESEETREUHERER IS EKEEATERR , X
AIRNESEEE  SkBIEF. 08, KiF KE. TREIFETR
AEEETES , 78620000 , HRIRERN&STHNE M BREEE

[ 5 2

The annual output of yeast is twenty thousand ton.
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Yeast extract workshop Sunkeen=iH

DESER , WEERARN | XEEY TIERNERSEIBEHHIRY). =
rem , TizRBRTEMARKFTREEY AEEAE. ANAEEReES. REES
PSR E T8 |, Froag200000 | L RAFRMMIRIT | BERAREEHES
BREFMELERIFRK.

The annual output of yeast extract is twenty thousand ton.
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Solid fermentation workshop Sunkeen =iH

LIHEE., BHE. BRFAREN  EALEMTRERSFRRGHITEINLE |
AT =R, §r=8E100000,

The annual output of solid fermentation is ten thousand ton.
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Waste treatment workshop Sunkeen=iH

EIBTTHAUIMARS |, §EFIREFENERERRERE  FEBSHITSES
FA ; BIRERKRRTHIMVRIRG A |, AISCIZESTIBAR | iRERARIANG
HUBEHL ; (ERERKEEICK AR, FRESLHEBLSGRESRW , thiARIEEHTR
i BERER. BSRECEE | HIREDETIIE , BTFEReLESRRME ; 2
AEFREINIMRSIEERNRSETIRERZA SRR | SCINTCRHERL
MVR, biogas plant




IR~ B =71 Intellectual property rights Sunkeenz.__{H
& BB & FIFSE A FHEL & F

. BARRB KB Content and Improvement

Tl mweman |20 RPN SR | ERE |BEAm
R R e R B B PR AR | s Rl ZE; AT EFED T
U [ Tepi BREH | G apeit B FEAE | £L20081008648.8 | 2013.11.20
) P 2 R A R | s o L AR 22 9] 26 55 A4
R RWIER | =Feil TR R AR | £L201210280880.3 | 2013.11.20
3 | H AR L K EF %Ifgéf gg{xg 5’%4”5%3_%—{3;?15 7L201210090800. 8 | 2013. 05. 15
. s s Rl RSN, 5l AR g Sk E
4 T H I Tk Rl 2 F T B T A ] 71.201210068852. 5 |[2013.04. 17
- e . H: EE, EHEE
5 %Tiﬁggigﬁéﬂﬁw RIER fé/'\ g XZESE . HHI | LR KA 71.201310293378.0 | 2014. 04. 09
N ﬁ
oF o 2 A2 A 4 Z B S | L Hil; ERE, R o
6 R J 135 i B o 4Rl T 1IN 71.201310384284. 4 |[2014.09. 17
7 Zgggyf%ﬁ%%”%%ﬂ RBER i)géi? RDF: AEE IE PN 71 201310384161.0 |[2015. 12. 23
N i il D FT BN 4
—MIRE T ERRAERE| g -
8 LT P B T 4Rl iﬁﬁﬁi SUFLIN ;. XUF | L AR 71.201310125472. 5 | 2015.03. 05
9 [¥5R MK SERHT Y | sR B4R XBKEL @i?ﬁi%ﬁ 71.201420818631. X [ 2015.03. 27
10 éﬁﬁ%ﬂ@ﬁﬁ%%ﬁqiﬁ% SERETAY | B4R XAk Buéif\%%fﬁﬁz%ﬁ 71.201420825668. 5 | 2015. 04. 03




Academic paper Sunkeen=2{H

I\_\LI AY \/\ AY N
FARNIB L TR
FFs WILHFR RETIY RZE[H] =3
An environmentally friendly and Wang F (E£774) ,JiangY (5
. . Biotechnology for %) , Guo W, Niu K, Zhang R,
1 productive process for bioethanol Biofuels 2016.03 Hou S. Wang M. i Y. Zhu C, Jia
production from potato waste C, Fang X (J7#)

Functional diversity of the p24y homologue Erp - .
Funoal Genetic Wang F (Eﬁu)_ , Liang Y,
5 2013.12 Wang M, Yang H, Liu K, Zhao Q,

2 reveals physiological differences between two

Biology o
filamentous fungi Fang X (J79)
SRl B . Bk
3 | A P AR AR I EAORB SR | 201402 | HE. EEERE. MEENT. BRE.
EE . Hf
4 |RAEB PR SR EMOAREE | TR onaor | BIE S MEL, R
P25 30 A B R B 4 2R A 7 4R L " EIRIE, EXR, B, B
5| Ttk FERE 01302y S, EOIE, 7
BHENE B3 5 S I 4% X T BoIR ) i 2k o 21 4 2 il
R J s JAPBL AR, A, B
6 | CESER 2012101 “m CE e, mhik, i




Academic paper

FARILE TR

Sunkeenéiﬂ

FF5 WA RETIY KRBT Ye&
A tet-on and Cre-loxP based genetic Jiang B, Zhang R, Feng D,
engineering system for convenient - - Wang F (£J748) , LiuK,

7 Frontiers in Mcirobiology 2016.04 Jiang Y, Niu K, Yuan Q, Wang
recycling of selection markers in M, Wang H, Zhang Y, Fang X (75
Penicillium oxalicum W)

Synergistic and dose-controlled LiZ, Yao G, WuR, Gao L,
. . . Kan Q, Liu M, Yang P, Liu G,

8 regulation of cellulase gene expression PLOS Genetics 2015.11 Qin 'Y, Song X, Zhong Y, Fang
in Penicillium oxalicum X (7)) ,QuYy C(Hi&E#E)
Regulation of cellulase expression, . L Liu K, Dong Y, Wang F (75

9 sporulation, and morphogenesis by velvet ApplleBdi(I)\:IE:((::;(r)]l;IIglogy ale 2016.01 8D | Jiang B, Wang M, Fang X
family proteins in Trichoderma reesei 9y 7D

Liu G, Zhang L, QinY CHi&Z¥#) |
Long-term strain improvements accumulate Zou G, Li Z, Yan X, Wei X, Chen M,
Chen L, Zheng K, Zhang J, Ma L, Li
mutations in regulatory elements i
10 J Y Scientific Reports 2013.03 o LIRS, 200 iy (B0

responsible for hyper-production of

cellulolytic enzymes

X, Fang X (J5#1) , Wang L,
Zhong Y, Liu W, Zheng H,
Wang S, Wang C, Xun L, Zhao G,

Wang T,




The product detects report
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1 2011.12 IR H W AR T 5 B B ARG 5 P & (11)SW0234
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The certificate Sunkeen2iH
R % EIEH

=

HFRHARRERUS

\ AL .
e | B ﬁ"‘ﬁ%‘* KIS sE
SR A R A A o SR G
1 |2013.7 e T ﬁ’ iR AR T & B S gk KT

[ X B SUBT

S
FS | WA WH IS4 WERZ
1 |20131 | HEEE | RERL BRI 2E P P AT
A

BEHRE
5 | KE WH B AL Sa——
1 2011 | RAHEMEEREE | iR R R LT Tl )
2 |2013 | HEWEGEHEWEOE | ERERERUR SRR RO -




9. MR Practical Application and Benefits gl
¢ KFRABSTEAFIR Water cyclic utilization unkeen=iH

R IR K A ey LA HUIE
- : o I : :
high-concentration evaporation and : ; bio-organic

biogas digester fertilizer

wastewater concentration

MG 1 TR i [ kK
. ﬂk@#‘ N N RN
x Cﬁﬁﬁ%gﬁ\ 1k fhat 3 T2k 4 77 [6] Fi
; A/OALE Process recycl
concentrati : ycie
anaerobic purificati treatmen water water

eln fermentation
wastewater on t




Sunkeen=2i{H
¢ KFFRBSEARFIE

(1. R, P B BN, Rk Ao,
DI H Eiem L mith, S RHK8M,
Compared to traditional methods, eighty thousand tons water was reduced
\_per year If produce starch with physical method )

(. EOEREELEEREENRN  BEAASK (L1:1)
R HEREREEAE  MUEHZEREREATIKERE  AFZ0
SIIOK, LIEFE2 MEERTE - TR KA5 5,

Compared to traditional methods, fifty thousand tons water was reduced per

\year If pr lucose from sweet potato residue with enzymic method )




S B EFEaE=SEHFIE -
Solid waste cyclic utilization Sunkeen S21H

| e
l' HEZE l
Sweet potato residue
, e o
lznﬁaéé\mwf = - R
\= ¥E{Y [ Bresidue after J v -

_Enzymatic hydrolysis ansa:l B ansa:lzsg

STRIHAUK B D)Lh@ ; ,;

[ A5 A B B AR AT

Steam = (R DUE T AL ES: L )
BEREES =T
Solid fermentation




¢ Bl EFMEIRGESEAFIA ="
Solid waste cyclic utilization Sunkeen=2iH

®2014-20174F, A TALISHMHEERE
Mk, HKRES0%) HAE - B 7RER
W M R fa BN S R AR BEI H AR ZE
R
From 2014 to 2017, compared to traditional
methods, one hundred and fifty thousand tons
sweet potato residue
were reduced .

O X HEIHMSTRIRE RNl & 8= A A
FER - BEFFERN45000m® /d, AILIAEFE
ARV 4000/ d, ZAVIEBM 180 /M, HBl
EET M. 250, HEEm A r-EREF
BTN . 2%45=324 )7 It

400 tons steam was produced per day, and
reducing energy cost about 3.24 million every

year
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Practical Application and Benefits Sunkeén___%{g

A A R % Lt M fli 5

HERRAE™ B, KK, LARE B EEEYLE

KR F50/3 7
MR E S B EY20000M20% ) EFE Rk Z5400 75 T
i KEWE, ESWETTR
REBASKE BREWRERISHT FReRERRZE324
A JiJt
B HERE WEidEE R, fiRE FHBEWAS007TT
YIEHLE
REBEKKSGE HEESEYEINRR FHEBEWA200/77T
i1 12 AERL

R A LRI A 50 AR R 2114745 78,  KORFRARAE 7~ BUAS
femaTES )
Reducing production cost about 14.74 million every year
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