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REVOLUTIONARY VITAMIN K2

E s s E Kz ™
Natural Vitamin K2-7

FEXAEERK2FEHHIER

Natural Vitamin K2 Manufacturer in China

FERAREERK2FRS RIREE

Natural Vitamin K2 Product Solution Provider in China

RAFHAREKXERLBEF (EFS:ZL201410564384.X)

Purification Technology Has Obtained A National Invention Patent (Patent No. ZL 201410564384.X)

#EEK2, WIRBEZEE(Menaquinone), BEAMKRER. EH—AK
EWER, HE14MER, ZETUHENKER—, KFRMEND FREMK-450
MK-7, HEhMK-7E&INEE iz EFHRA. ¥ =K. 22%HR. ZEE
T B4R (National Institutes of Health, NIH)E&E#NTXIDAZE (Office

of Dietary Supplements, ODS) iFM#EERK2NE R HEISEEMNHEER,

BEBRBRRENTFNAR.

Vitamin K2, also known as Menaquinone (MK), consists of 14 compounds. The difference is the
length of the side chains. The representative molecules are MK-4 and MK-7.MK-7 is characterized
by extensive functions, strong activity, long half-life and safety of vitamin K2. NIH and ODS evaluated
vitamin K2 as a revolutionary and multipotent vitamin for the application prospect of health care.

BREREEIURT B AR SEX BT . ARIESE, #EX
K2 (MK-7) el LB BENESHREBRIVENISEF, ENREHIER
EHEERT, RREESRNOMERRNEEZNRAEER.

Good bone health depends on bone formation carried out by osteoblasts and calcium supplement.
New research reveals that Vitamin K2(MK-7) moves calcium deposits from blood vessels and correctly
deposited into the bones. It is of great importance to bone and cardiovascular health.
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HERK2—TENE
VITAMIN K2——GET CALCIUM INTO YOUR BONE

BBIEIRFAESRN vy RUE NEABER, HTRC—ERFEED, RAGESENNR. FhyR
WEBBBENHBETF, HERK2 (MK-7) RRUTESSRKFARIRRNESHLESR.

y —glutamyl carboxylase is an enzyme that carboxylates a specific set of proteins and promotes bone deposition. Vitamin K2(MK-7) plays
an essential role as cofactor for the enzyme y —glutamyl carboxylase,which is involved in carboxylation and calcium absorption.
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SIRKI RSB . OME. KRRSREFESMEEASR. BEFFRETENKRNG . SHEENE
RUEMFEENGIRER, FNURMDMEREDNL, EZME OISR B FIARNRE PR .

Excessive calcium absorption can pose a very serious risk to the bone, cardiovascular, brain, kidney, liver and other cell tissues and organs.
These imbalances also can cause calcium to deposit in the blood vessels and contribute to vascular calcification or heart disease.

HFEZK2 (MK-7) BERUABNEFHNBERNBERESD, MBUFBEMRSAREMNE RIS,
P IEFS KBS R AR S, BT O ME R AIAERBAIXG .

Vitamin K2 (MK-7) is essential for trapping and binding calcium into bone.It can reduce the risk of cardiovascular and heart disease through
the carboxylated osteocalcin and bone matrix protein .
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#HERKK2HEZRIER
THE HEALTH EFFECTS OF VITAMIN K2

BERER

Bone Health

WREMBKARABRAZFRE “HERKATBRBMRHAR"
Hie: HERKITERNBGE, RAGESERINR, KINEBRRRAIER.

Astudy “The relationship between vitamin K2 intake and Osteoporosis” has been investigated by SungenBio &
Shenyang Pharmaceutical University. The research indicated that vitamin K2 enhances osteocalcin transformation
and improves the deposition of calcium into the bones.Vitamin K2 has also been proven effective for the prevention
and treatment of osteoporosis.
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MBS (%) change from baseline(%)

2013 —I “3ERNBNHERK2-THREH T RS BRFALNBRALHAR

FHig: IREERKERUBER, RORRUBHREE, SHRECHIBRRENBIEER,
RABRTEKE, BEBREXEMNBEE TR,

Astudy "Three-year low-dose menaquinone-7 supplementation helps decrease bone loss in healthy postmenopausal
women”in 2013 confirmed that osteocalcin is carboxylated by vitamin K2.Vitamin K2 supplemention reduces serum

concentrations of under--carboxylated osteocalcin and helps decrease bone loss.It is necessary in the process for
absorption of osteocalcin into the bone'".

BUMRAR

BONE MINERAL CONTENT

T I
1 2

L4125 44(%) PROPORTIONAL CHANGE(%)

JAF7HA(Y) TREATMENT PERIOD(Y)

VITAMIN K2 as MK-7 ~M-  PLACEBO
HERK2 (MK-7) LR

20078 —IN ‘I FHERKAUNBLEFEALENBLALHS BRERMME" “:
#ig: BANEERKQUTEREENEHENE, TBETNAEBT SERRBIMEELM,
BERnEMERES EEINE.

A study "Vitamin K2 supplementation improves hip bone geometry and bone strength indices in postmenopausal

women”demonstrated that Vitamin K2 is essential for maintaining bone strength in postmenopausal women, and
also improved bone mineral content and femoral neck width®.

#T**

MELTEK(%) change from baseline(%)

REMEBE (FNW) FIBMKE (HAL)

Femoral Neck Width (FNW) and Hip Axis Length (HAL)

FUEREEH (CSI) MERE (BSI) fhEHEE (1SI)
Compressive Strength Index (CSI) Bending Strength
Index(BSI) Impact strength Index(ISI)
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Cardiovascular Health

e 20152 (Thrombosis and Haemostasis) TIExTF “HELIFAL MEFEUILRK T -

Fig: AR, RUEMBERED, FEREGFNIRERRIETERRE, JBMBITRE
SPKEEE LRSS, REURFME, BRAREDBUNE.

Thr bosis and H is published a research about “Enhance vascular reactivity and reduce vascular sclerosis in
postmenopausal women”in 2015.The research indicated that carboxylation of bone matrix protein influences the risk of

calcification.MGP keeps calcium out of arteries and potect the blood vessels®™.

MEEIEHTW

Changes Of Vascular Stiffness Index

RIEE %L STIFFNESS INDEX

1 2
SGI7HA(Y) TREATMENT PERIOD(Y)

TR HERK2(MK-7)
PLACEBO VITAMIN K2 AS MK-7

MENRKAGY KM

Dilatability of The Carotid Artery

—e— %Rl PLACEBO
—o— HAFK2(MK-7) VK2

BT {K(%) change from baseline(%)

1

JAFTHA(Y ) Treatment period(years)
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FZEH TR 105, Big4800A MR “REEANEERKSRERT OHRINEEX:
RO

HI0: IELHFHEERK2, EFIKSHRIBIIEFES0%; O MERBILTRMREEES0%; SihRE
SEMFLTRIER25%.

The Rotterdam study "Dietary intake of menaquinone is associated with a reduced risk of coronary heart disease “had
followed more than 4800 initially healthy persons for over a 10 year period.The study shows that people who consumed most
vitamin K2, had a 50% reduced risk of arterial calcification and also a 50% risk reduction for cardiovascular, and 25%

4

reduction of all-cause mortality.

NS4 (/2R L) Risk Events(Risk Ratio)

<21 21-32

BERHERK2MEANR(ug/day)

Dietary Vitamin K2 Intake(ug/day)

EFHPKESI . O EERFEIE TR Ebiame

aortic calcification cardiovascular disease mortality all-cause mortality

SRR 2R

Kidney Health

20145 —IN “EMRENEE P THERQ—RENNHBUERR !

#ig: BEATF2008FRBMRETHEBEE D BATBRIENELERKHLE, ERLKAE
EMETCasOKFHELEERKZBANENRS, 2MEHTIFEL, BEEEEXM(=-0.24,
P<0.01). #ERK2MBATERERFHTIMRERTH SHEERNMEBLRE .

A study "Vitamin K2 supplementation in haemodialysis patients: a randomized dose-finding study “:200 patients with long-term
hemodialysis were randomly allocated to supplementation of vitamin K2 for 8 weeks.The research have observed a downward
trend in Gas6 with increasing dose of vitamin K2, showed a significant positive correlation (r=-0.24,P<0.01).Vitamin K2
supplementation may reduce the risk of vascular calcification in Hemodialysis patients with kidney disease".
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Liver Health

WIS EW B, S = E IR K2 IE Iz RO (Current Molecular Medicine) ZtEk & T RIS
X ‘4 EK IR BT B A SO MY K2 - AAF/PHA BEE hMatrilin-2/9%Fix EiEEx" .
0. NSBE. M. BEQ. MRNANMEEERIER, HEZKAUBHEITRIREE, EVER. 4
£ EK2FESMatrilin-2 mRNAKETE, #&NMatrilin-2BAZFIAKTE, BEFTAREHITEE.

SungenBio and University of Kansas Center for Cancer Research published “Vitamin K2-Enhanced Liver Regeneration is
Associated with Oval Cell Expansion and Up-Regulation of Matrilin-2 Expression in 2-AAF/PH Rat Model” in Current
Molecular Medicine.

Conclusion:Organ, cell, protein and mRNA proved that Vitamin K2 can promote liver cell regeneration .Vitamin K2
treatment enhances liver regeneration ,which is associated with expansion and matrilin-2 up-regulation .

Y RKOTEFT BB E FTRREARFOERTR
HiE: FINFEEANEHRG, #ERK2BIFESMatrilin-2 mRNAIBIE, EiMatrilin-2EAFRIEKE,
R ATAEBLE . X—RETHFRERNFIFEBARAER, WIFRENIATT20%MIBEIMHIMR .

Astudy "Role of Vitamin K2 in the Development of Hepatocellular Carcinoma in Women With Viral Cirrhosis of the Liver “shows that

Vitamin K2 treatment enhances liver regeneration, which is associated with matrilin-2 mRNA expression and matrilin-2 up-regulation.
"

The vitamin K2 actions can effectively inhibit the growth of liver cancer cells and decrease the risk of liver cancer by 20%"".

F¥#%kp = 0.02  Log-Rank P=0.02

FJHBLR Control

FrmIE RitRHE(%)

#LEZK2 Vitamin K2

H

T T T T
3 4 5 6

Cumula tive

IRE=ATE) (4 ) Follow-up Time(years)
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HENA T IAE FRECAE

Adjuvant Treatment of Parkinson's Disease

20124 (SCIENCE) #M—& “#ERK2R—MERRBFHIK, TURKpink 18 ZHE"
210 HERKTUNSEEZNIARNBFiEE, AL UEMREFZSRENBIREES, BRATSHNEHRE
FEPINK1E B TR P 1371

A study “Vitamin K2 is a mitochondrial electron carrier that rescues pink1 deficiency” published in SCIENCE(2012),shows that
vitamin k2 can improve electron transport in the mitochondria and cures mitochondrial dysfunction to solve the defect of PINK1
gene in Parkinson's disease”.

e E M PRI R E

Improve Diabetes Complications

2009FX%TF “BERNIFRUFASHURNEEREMZMEE X, FHERET hESUZIRENWMIRINEEHT
Fig: BERBRAEEZERIERBMESWIEMRS R WINRMERE, HRBINAEERKEHRISHEHR
HEE, FRARSESWRE, BEERBRERE.

Astudy “The uncarboxylated form of osteocalcin is associated with improved glucose tolerance and enhanced beta-cell function in
middle-aged male subjects” indi d that diab is iated with reduced insulin secretion caused by pancreatic calcification.

Vitamin K2 increases insulin sensitivity, thereby helping to reduce the risk of diabetes'”.

E == -~
REILEEKRE FHEUBBRBUBEELE

Improve Growing Pains in Children UCR:ucOC/cOC ratio

VK2
‘YRR L EBSRBUERNZmFR "
Eig: I EAERBHISBRXTERIR, HRIA
ARXEHREZKEEBTRFEXRR, IRELRK2HY
EMERERNE, BRERRUBBR, BPILE
RBEIRETSBEBOHR.

A study “The effect of menaquinone-7 (vitamin K2) supplementation
on osteocalcin carboxylation in healthy prepubertal children”
indicated that one of the most common causes of joint pain in
childhood is Vitamin K2 deficiency.Vitamin K2 supplements enhance
osteocalcin accumulation and reduces serum concentrations of H& paseline 8[Ef5 8 weeks later
undercarboxylated osteocalcin™.
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Improve Muscle Spasms

2015% (Thrombosis and Haemostasis ) FIZRI—f “HERK2 (MK-7) #THINELZFELH
EHEKEEML . WERNIEFRIXKHR”

e HAERK2 (MK-7) ITINEFB SRR MRRE, MiZEmESH5 RN PEE RIS,
Astudy “Vitamin K2 (MK-7) supplementation improves arterial stiffness in healthy postmenopausal women: a double-blind

randomised clinical tria” published in Thr bosis and H is in2015 indicated that Vitamin K2 (MK-7) can accelerate
blood flow in arm and thigh and reduce muscle spasms and pain caused by vascular calcification""".

EE—— | e—

Eu% UNBEARABLE

DISTRESS VAS T gl%TRESS
BRI %

KI8K2-7, 100meg IR X8K2-7,0mcg
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B1» (/N\EA ) Month GroupA

XIEK2-7, 100meg /&R XIEK2-7,0mcg
Dose K2-7,100mcg/day Dose K2-7,0mcg
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B (/N8B ) Month Group B
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HEFK2FWES

Active Target for Vitamin K2

BAMPAGEERKENESBB17TMER, EERK2MFIARARERRENEZHNETF, B8
BERMPEERRMEEASHFRAIE, NMERNE4EERKOBEM T ZERELINEE .

There are currently 17 different vitamin K-dependent proteins known,which means that vitamin K2 will be one of the mostimportant
cofactor for growth and metabolism of human cells.In the future, there will be more unknown vitamin K2 dependent proteins waiting to
be discovered, thus demonstrating the increasingly extensive physiological activity of vitamin K2.

17 Rk EE R

17 Vitamin K-dependent (VKD) Proteins

4=k s il

Vitamin K dependent Gla protein Location Function

EEIMEFL VI X, X jixgilid {RgHEM

Clotting factors I, VII,IX and X Liver Haemostasis(procoagulant activity)

EHAC. S. Z JFFRE FUgRIMiENE

Protein C. S and Z Liver Haemostasi(anticoagulant activity)

Bi5EH =) FEFNELE

OC(Osteocalcin) Bone Calcium and Bone metabolism

HERER we. m& HHIMETSAL

MGP (Matrix-Gla-Protein) Cartilage. blood vessels Inhibitor of vascular calcification

MR, BT, BEIER
&, Cell growth (endothelium, smooth muscle cells
me. O involved in cell signaling, in the regulation of a
protease cascade relevant in growth regulation.),
apoptosis,phagocytosis

blood vessels. heart

- SRUISHARR, FETREK
wA HEmRTILiE
Cartilage Associated with ectopic calcifications, in skin
basal cell and breast carcinomas

TMG3.TMG4 e (ESHSERIEm L ER

Various Tissues Signal transduction to phosphatidylserine

;e.‘ﬁ CzRS,;D c—@%&%ﬁ%];ggfb\zﬂﬁke
) £ZxhBO NIDAEEUAR Fo- AR AEE
Tgfbi ~ .ﬂ]’ﬁ” Containg GRS ana o~ glutamic acid residues, The
Various Tissues extent to which known functions of Tgfbi depend

on c-carboxylation is not yet known.

BER BHAR B, Mg, mEER

Periostin Various Tissues Bone , cell migration,

PRGP1. PRGP2 &Han SR LTS B R

Various Tissues Function to date mainly unknown
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WIREMHFEERKRARE" & "HERK2HRF L

“SUNGENBIO VITAMIN K2 RESEARCH FUND”
& “VITAMIN K2 RESEARCH CENTER”

WMBREMFLERKMARES” F2017FBAEFEMNFERARLERXMT, BRSRAFRIFEETE
ERZEN. NANEMTTENEERKEXARIRE, HEGREERKARDLFTRAINERSRE;
HEERKZFARFO” F2017F M BHILABRAZSRNRENKEHL, NEFRE -REEZK2TTAR
iy, RKEIGRAEREHMEERK2ERBHRMAT O RFAABEFPOMERSIEZRT O .

SungenBio Vitamin K2 Research Fund was formally established at the China Scientific Nutrition Conference in May 2017. It collects
vitamin K2 related research projects that have important scientific significance, application value, and feasibility through global open
tendering process,bringing new development and breakthrough for international vitamin K2 research field; Vitamin K2 Research
Center was jointly established by Shenyang Pharmaceutical University and SungenBio in November 2017. Itis the first international
research center of vitamin K2, which will be built into the world's advanced vitamin K2 special scientific and technological research
center, scientific research personnel training center and international cooperation and exchange center.

“HERK2RAEE” KRS

Vitamin K2 Research Fund Projects

Eivd

Units

R
Projects

JIHEEZBE

North Sichuan Medical College

IR/RIEERKZ

Harbin Medical University

IE/RIEERKZ

Harbin Medical University

TEERYLEAS
REEROS

China Nutrition and Health
Food Association

MIEESERPNES

Shenyang Pharmaceutical University

REERKZE

Dalian Medical University

HEERKONIHHFIEMIRENT EE METSIRITRBER
The Preventive Effect of Vitamin K2 on Vascular Calcification
in Maintenance Hemodialysis Patients

RFHERKS BB IR BRRM R

Study on The Relationship between Vitamin K2 and Health
Effects of Bone and Skeletal Muscles

RTFHERKCSIREHRE. EREROMERBXRNHR
Study on The Relationship between Vitamin K2 and Fundus
Disease, Diabetes and Cardiovascular Diseases

B m P HERK2ANE

Determination of Vitamin K2 in Foods

HERK2(MKT7 )X B RS2

The Effect of Vitamin K2 (MK7) on Tumor

HEERKOTER DR SH R R O AEEFRRA R

Research on The Effect of Vitamin K2 on Coronary Atherosclerosis
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100% = RAFEERK2(MK-7)
100% ALL-TRANS VITAMIN K2 (MK-7)

WRAEME AREREZARFIREBNRALLERK?, YAKEFGEESHENE, REEGRSEHEN
100%ERAHLERK2 (MK-7) , HI=ERILEEDRUSP39-NF34tafE (#EFRK2 (MK-7) R®
HtE=98% ) E&.

Natural vitamin K2 produced by SungenBio is 100% all trans Vitamin K2(MK-7) with the highest activity and a very high affinity for
the human body. The internal control index is higher than USP39-NF34 standard( The ratio of trans vitamin K2(MK-7) is =98%).

walyapr

1) KilggEk: HPLC-UV

2) imEpiR: KFKZEE:REZNEKIE=1:15:80:10

3) Mg UV268nm

4) @it 4.6mm*25cm; 5um; packing L62

5) #i8: 25T

6 ) i7iE: 0.8ml/min

E: BIEKRUSP39-NF34 ( RESIRAX AR BRIELLHIF1.0: 1.1)
10 WEREVRHNAEEEK2 (MK-7) B100%eRLED .

Detection method:

1) Detector requirements: HPLC-UV

2) Mobile phase: water: absolute ethanol: methanol: tetrahydrofuran = 1:15:80:10
3) Detection wavelength: UV268nm

4) Column: 4. 6mm*25cm; 5um; packing L62

5) Column temperature: 25°C

6) Flow rate: 0.8ml/min

Note: Method Source : USP39-NF34 (trans and cis retention time ratio is 1.0:1. 1)
Conclusion: Vitamin K2 (MK-7) provided by SungenBio is 100% all-trans.

HPLC-UViEta NI Bty ;. HPLC-UV Spectrogram Comparison

2RAMK-7
- Al Trans MK-7
3 RAMK-7
A7 Trans MK-7

IB=MK-7
7 CisMK-7

WA R B & K2 RIS = HWHEERK2M @ISR e
The Cis-Trans Detection of Fermented The Cis-Trans Detection of Chemical
K2 Products by Sungenbio Synthesis K2 Products
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CHARACTERISTIC

DMPEE, RAZBRE

Fermented from bacillus subtilis,green and safe.

MREMRARB S HEEEEM

High activity strains induced by modern biotechnology.

BEEBEARERS R, SERDSEFRAR

Reasonable culture formula, Multi-factor dynamic control technology.

ZHEIBFIER, MEBEDBRERA, TRSHR

Physical separation and concentration technology without organic solvents.

TR . TR THEBEA . &

No preservatives, No additives, No chemical substances, Solvent-free

EMIREFA

Stable and durable bioactivity

ErFTZXH
PROCESS COMPARISON

R E VNS R EIRIR AT HEs

Fermentation of Natto & Physical Purifica Chemical synthesis

100%£ /=
100% all trans

BEZe, RATE

Natural and controllable

MEBSRFRETZ, TKE

Multi-stage membrane process, non-residue

FiSH

Environmentally friendly
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SaEERBEFRE

HIGH-ACTIVITY GREEN PRODUCTION PROCESS

HEVK2i |

KRS, EE. W K |

Vitamin K2 Oil

Soybean powder, Glucose,
Sugar, Pure water

|

&

s 4 boF
BRRGE LS VK228
Membrane Concentration Vitamin K2 Extract Subpackage
Supernatant

TERAS | A R WR(ER) —— SEKE

Filtration Extraction Filtration & Filling

I

OSSR

B. Subtilis natto

Ty
5 Excipients Drying

{ o
Soybean Oil ﬁk‘;‘.:,',VK2#ﬁﬁ|J ‘

Vitamin K2 Powder

MEERK2 (REER) BRIFEFIEE (RIHHE20165F5£851E )

Vitamin K2 National Standards Developer (NHFPC Announcement No. 8in 2016 of NHFPC)

FRIINFREREREMER ( RIE2016552065 0%
ESSE K2™ have been included in the Health Food Raw Materials Directory
(Announcement No. 205 in 2016 of NHFPC)

IR Y L KBRS ER R F R R B mIAIE

EUNOVEL FOODS approval

HEERTE, LRMEEE

NATIONAL STANDARDS DEVELOPER

ez Eic)
Appropriate Type

BB E 1S XK IE
Analytical Method Detection Decision Basis
Precision

Bkt (I )

Ingredient(Powder&Qil)

FERATER

Dietary Supplements

Pit&2016F 885 E 5%
Announcement No.8 in 2016 of NHFPC
HPLC-UV

USP39-NF-34sMenaquinone-774:%
USP39-NF-34

PG DitE20165E8SAE %
( FIRIBERAES M5 EFKIE)
Announcement No. 8 in 2016 of NHFPC
HPLC-FLD (Melhodological verification should be made
according to the formula)

USP39-NF-34 fiMenaquinone-775i%
( BIREERE S M5 EFIIE )

USP39-NF-34(Methodological verification should
be made according to the formula)

HPLC-UV
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APPLICATION

S 3Rk
REFERENCES

REER (HEIANG . WEIFABRRINES )

Health food (For Calcium Supplementation, prevention of Osteoporosis, etc.)

BFEMEA. BR (HEINMES )

Nutrition supplements, foods (For calcium supplements, etc.)

IRK GEENIRE, BERENDEES)

Drinks (sports drinks, help improve muscle spasms, etc.)

= E A

Product Specification

1500ppm
2000ppm
4500ppm
15000ppm
20000ppm

GRS

Packing Specification

20 F7

I iRiE

20kg

Sealed aluminum cans

1000ppm
2000ppm
W\
wH 4500ppm
Powder
15000ppm
20000ppm

ATRHER I 00

Water-soluble Powder 2000ppm

1E R B MR 7
Powder suitable 2000ppm
for alkaline

1R Fr x 26%2/1%

S5AFr x 5/

LDFE (RZERIE) &
THETIEER

B AR AR

1kg x 25 foil bags/fifer drum

5kg x 5 foil bags/fifer drum
LDPE(low density polyethylene)bag
Sealed vacuum aluminum foil bag
Sealed carton
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