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Abstract

Our study was to explore the perspective of grearby the patent trend
analysis such as finding the key technologies, tstdiding the distribution and
application of green tea technology, investing uese and competitors operated
the tactics, developing the trends of the greendelanology in the future,
reducing the time for research and development (B &nd saving its costs and
avoiding waste of human resources. We speculag#ient analysis mode can
create and develop a high value of green tea pteducommercial market. All
green tea patents were analyzed by Patent Gui@& 26ftware which was
developed by LEARNINGTECH TECH Company at TaoyuHms program
covered from 1976 to Decembert 2010 (total 1137é&mig). The total patent
number was 359 after judging and screening byalitee review, expert
interviews and IPC (International Patent Classiitcg search system. The
results showed the life cycle of green tea wasanwing period that suggested
its market of values have a new awareness andted/esa lot of resources by
manufacturers. Our preliminary data illustrate @amd Japan owned the most
patents in the green tea technology (63.9% in arabases). These study focus
on herbal applications, especially in the "regolaf blood sugar”, "regulation
of the immune" and "Obesity", however the derivechhologies were used in
"solvent extraction"”, "enzyme extraction", "incredsoncentration of nutrients"

and "added flavor". That is the greatest potemgiehnology in the future.

KEY WORDS : Green Tea, Catechin, Patent Map
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% — 1986-2010#% & 4| i gt &

Table 1. Patent Statistics in 1986-2010

75 26,198 10,526 8,498

76 28,900 10,615 8,263 -
77 29,511 12,355 9,622 -
78 32,103 19,265 15,975 -
79 34,343 22,601 19,623 -
80 36,127 27,281 24,235

81 38,654 21,264 20,142 -
82 41,185 22,317 19,266 -
83 42,412 19,082 15,136 -
84 43,461 29,707 22,907 -
85 47,055 29,469 25,529 -
86 53,164 29,356 26,935 -
87 54,003 25,051 23,640 -
88 51,921 29,144 24,338 -
89 61,231 38,665 31,096 -
920 67,860 53,789 43,277 -
91 61,402 45,042 44,101 -
92 65,742 53,034 42,082 -
93 72,082 27,717 66,490 21,893
94 79,442 - 58,306 57,236
95 80,988 - 49,315 48,774
96 81,834 - 49,290 49,006
97 83,613 - 42,366 42,283
98 78,425 - 43,750 43,724
99 80,494 45,973 45,966
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Table 2. Classification of tea by fermentation
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Table 3. Classification of tea by withering
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Table 4. Classification of tea by color
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SEFFORAF IR AREFILIT G - L HEFNEIR AR
T T ERR S ‘%*’iﬁziﬁﬁﬂé‘,"’ﬁgﬁkﬁjié’»%‘r,ﬁﬁ%?%iéﬁ
30%-40% =+ > H® 22 %24 (catechins ) % %*° 2 &&F 5%

it 1 75-80% ¢ 3= epigallocatechin gallate (EGCG) 46.8%picatechin
gallate (ECG) it 13.54%-~ gallocatechin gallate (GCG): 7.24%-~ epicatechin
(EC)it 8.07%~ gallocatechin (GC)it 2.46%-~ epigallocatechin (EGC)&
2.26%- catechin (C )t 2.22% (Sartippour et al 2001)# #7& | it Zh g H
IeBl- T FRETIFACEREY Fodlateir EF AR S
%—K,éfté d A ey 4 ji‘ﬁ,@&% » ¥ R %7 T EGCG~ GCG-~ ECG- i'*/f pd A
5t 4 1L EGC~GC~EC~4rC 3% o @ EGCHr GC» * ECHr C 3 4] =

“r7t (Nakagawa and Yokozawa 2002)

GENIRRCErEAI RS ¥ ')7?",% pd A RCHBES fIE
& K &~ 5 % (Bigelow and Cardelli 2006 Thangapazham et al 2007} & -
E% %~ 93 Koy (Butt and Sultan 2009) (Meeran et al 2009) i 4=
wiEdp g alAcE VR4 RS A R ker ok ' (Butt and Sultan 2009)-
Fb LDL ehg i pERF 2 7 FiE F i 4 A 2 (Tijburg et al 1997) scd < n
# chirt iy (Yokozawa et al 2002)



%?ﬁijﬁcﬁﬁiﬁi? TP B AR R X AR A A 18 ek
EFETEABSIREEET&H CEF S FRAT LG FAREE AR

2 FERP AT ARE o A AT

"‘F“f&gﬁﬂﬂi";w“}i fL

-~

ARE AR RFY L AT FRE G AN AMY 2 pd A5 o
B Flpd AF e tad > EPFEYITEF A e ? cHDNA > 3

SaEsmie gdpd 2 R o T 3l4ex it (Devasagayam et al 2004)

BB A RPN N SR AP BT R TR S adE s
P2 ERTT O M EAAALEFR I AnFg 4 DL P T (Brand et
al2004) pd KA 2 HESFESGF B8 ~RBIFT S~ KA B
pod gg&g’%c LDL (Low-density lipoproteinyi s i % #3 55 ¥ i 4 4
4o FRERAL > 2 LERAME DEAEE (I 1995)-

A RE P ‘;%",/T? Aod ek sie faekH xR R s (glutathione
reductase GSHRd)> 4z 5 it = it f2 % (superoxide dismutaseSOD) % f§
f= (catalase CAT) - E¥tfiilEy tpd AF T hs - FPFEmih v u*
RFrgls s fap d o HpN G A npd Rl Riep R fEF A
HERROSANATALE 5 ) h RERL SR FRIIT G iE
SR AR T TR R A ARG ERESF LR AR @ A

Pz ek b (Heck et al 2005)



BE g At 2 C A 2 E-PRY 2 ?ﬁz?i\%“
O SR LT R R E T R I e

A X TR S 0 ¢ o B AR ik (Crespy and Williamson 2004)

20054 ¢ LFF A FEEAFHFRA DK R E RO HULE LD
PR EB0 R Ff:ﬂ—‘k » W13 (7 - B wash-out) af ¥ % X 5% >
2 X4 600 22 S aa (DA 2225780 25) BE o fifqv‘ KR
¥ i+ 4 (trolox equivalent antioxidant capaciyfEAC) % ¥ 3 4c » ¥ n “Ff:
¢y FiE % it 4 (thiobarbituric acid-reactive substanceSBARS) & &g ¥ %
4 o m “Ff: PiE P R e sE Y & 4 4524 Pk (reduced glutathioneSSH)
2 F R ME U o L NP MR T BB ML & e
(glucose-6-phosphate dehydrogenase6-PDH)-~ ff f= (catalase) =%+ "<
% it fr (glutathione peroxidaseGSH Px)~ 452+ *<:& m f* (glutathione
reductase GSHRd) 7% [++ B % 3 H 4 > @I @R DGR R T B RV
G ¥ pd (38> 2005)-

SN sL ERR
EEFAP R ORB o RS FRE o AR RAR S R ek §
BRAHPN LT R R I s BB AR SIAEHRA o
e g R b R E R L R ek f AR REEBE £
O A EE . L G 1) R RO B R ) W S Ry
Ll A BT 3 S TR SR RO FE 0 B A Ay
PERER 2 LDL eng 1 ot s " TR B K Ok R o 3—“’;’1'41“"?\ AT

(Crespy and Williamson 2004)
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AR =S ERE Py E

P

Effects of green tea catechins on cardiovascular diseases in animal models

P

Table 5. Effects of green tea catechins on cargmyar disease in animal

r 2 E; 29;&
mﬁ/-g-

Ingested Duration Subjects/ Biomarkers not
dose/d EGCg eq Species Stress d group Biomarkers affected affected Reference
Green tea SHRSP1 rat 20 5 | Systolic and diastolic Urinary nitric oxide 41
3.5 g/L) blood pressure excretion
1 Catalase expression (aorta)
| Nitric oxide plasma
concentration
EGCG (1%) Rat Dietary 24 8 | Total cholesterol in plasma Liver lipid 42
cholesterol | Hepatic total cholesterol concentration
(5 g/kg 1 Increase the fat excretion
diet) | Triglyceride and
cholesterol absorption
GTE (0.8 g/L; 584 g/kg Mouse 98 17 1 Body weight Plasma cholesterol 43
4 mL/d) Apo (E) deficiency | Atherosclerotic area Plasma
triglycerides
GTE (0.5%, 74% of Mouse C57BL/6 J High-fat diet 308 5 | Energy intake Liver cholesterol 44
wtwt) catechin (300 g/kg | Fecal lipids Plasma
diet) | Liver triglycerides triglycerides
| Plasma total cholesterol
| Plasma glucose
1 Insulin
| Leptin
1 mRNA expression of acyl-
CoA oxidase
1 mRNA expression of
medium-chain acyl-CoA
dehydrogenase
GTE 2.5%) 11.6% of GTE Rat Dietary 35 ? | LDL peroxidation 39
cholesterol 1 Serum antioxidant capacity
(10 g/kg | Total plasma cholesterol
diet) | Plasma free cholesterol
| LDL cholesterol
1 HDL cholesterol
GTE (120 23.8 mg/L Rat (ovariectomized) 1 5 | Cholesterol absorption 45
mg) | a-Tocopherol absorption
GTE 3g/L) 337 mg/L Rat None 35 6 1 GSH peroxidase (liver) SOD activity (liver) 40
1 GSH (liver) Vitamin E (liver)
1 Vitamin A (liver) Vitamin C (liver)
1 Total antioxidant status B-Carotene (liver)
(liver)
| MDA (liver) Vitamin E (serum)
1 SOD activity (serum) Vitamin A (serum)
| GSH peroxidase (serum) Vitamin C (serum)
| MDA (serum) B-carotene (serum)
| SOD activity (brain) Vitamin E (brain)
| GSH peroxidase (brain) Vitamin A (brain)
| MDA (brain) Vitamin C (brain)
Green tea (3 10% of green Rabbit 147 20 1 Plasma vitamin A B-Carotene (brain) 46
g/L) tea (hypercholesterolemic) 1 LDL vitamin E Serum cholesterol,
LDL cholesterol,
and lipids
Vitamins E and C
Total antioxidant
activity of
plasma
Lipids peroxidation
Aortic
atherosclerotic
lesions
GTE (0.5%) 51.86% of Rat Streptozotocin 28 10 | Production of thromboxane 47
GTE (55 mg/kg) A2 (kidney)
1 Prostacyclin formation
1 Glomerular filtration rate
GTE (0.5%) Rat Streptozotocin 28 10 | Kidney microsomal Phospholipase A2 48
(55 mg/kg) concentration activity
1 Kidney microsomal Production of
hydrolysis of thromboxane
phosphatidylethanolamine
GTE (1%, 45.3% of GTE Rat Streptozotocin 28 10 1 Phospholipase A2 activity 49
wtwt) (55 mg/kg) 1 Cyclooxygenase activity
1

Concentration of platelet
thromboxan B2
1 Aortic prostaglandin Fla

11

(Crespy and Williamson 2004)
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2003-# Raederstorfts + 2 0.25% (0.2 g/day/kg BW ~ 0.5% (0.4
g/day/kg BW) ~ 1% (0.7 g/day/kg BW)ini: & 5B~ > 4k & 3 £ i - Jg D
<0 R4S BEFRIEE pPIERIWNGEFFES > NIV
= L “Ff: Poanz fiH g 2 "2 FpE (Raederstorff et al 2003) 2001 #
Miura & 4 A& < o &b ® ke se » % x5 B4 (0.8g/L) &% 8ikis » i

51]{{ ¥R T eng Y B F 'E X (Miura et al 2001y

2009# . p AEEBRFE LT - BHFL - FurFE- TE A (B
Y65 /K-854) MapEMAT T o H 1999 % 1 2006 +# iz 6 £ ) Feh ik &
BERBEFR  FEPpH TN %R E S ng-ﬁ g &E PR TR

2 K

kEF 0 TR Mw L g A et b (Suzuki et al 2009)

g

P

N

2009+ R b HINFEL P Wa S 3TAB R G v B AR
A (T EE 6IR) w%ﬁﬁﬁé’%ﬁ?ﬁ o 24 5 2007 & 3 2008+ R 4 * %
FAWgg o & peh 12k R o A7 e n ¥ A Kok % (Liang et al
2009) T A E KT LA FTHREBHFAT R TEFT S FET

B A
b pE- B~ J

Pk Ardf 1w i F R s ok o
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3 ~ ;}’ﬁpﬁ,"l]”ﬁ}%’iﬁi X ?EP?&E‘E

- BrF e EAa Rme P& Calg 2 Timg | - FrE

WP F e ROR TG kB Tl | e A R e > B Sd TR
$2 TR kmee pREFES im0 FEY i sted 3 gl

Fo 0 @ B rd) TiRgE | (B g (R0 1999)e 3T E Kk > 3

Rk RESTET RIS LG FURF RBIE? U2 prif 2

SR ZHIEHK 5K (Muetal 2003) *# & (Suganuma et al 2006)% %
R (Kumar et al 2007) 5% (Zhang et al 2007) &% %4 (Adhami and

Mukhtar 2006) & % % (Yusuf et al 2007) & B 32F — TALR 7f [ 24 Hr

FIPck o R FURB T N R T4
(1) Fr4) 55 e chd £

F 5T Bt ML 1t 39 (activator protein-1 AP-1) F_ s (T iE F)
FEAFT O P T ER £ A - B IB6E B A e tha
TREIRSE A S e it & 5 7 $r4] Epidermal growth factor (EGB) Tissue
plasminogen activator(tPAYT3 1 3 eim e 415 % ~ frd| AP-1 a4 (5% >
4] DNA & & cnid e > Frd|Hf ea)5 (Dong et al 1997) (Shimizu et al
2005)-

(2) ¥l FATL 2 R A

ﬂ-%%%itti{é{%';F%n/ﬁfﬁmig 7;;1—!1["";._,% }E»L‘ ,_{‘.r/}q—
G R PR B S
ERAEY o gt K2 ZRE G 25 (Weidner et al 1992) (Toi et al

Pt BT o R AEFL R o FATE § R
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1993), S At F G K S s it &4 T o rdl ¥ 354 (6% 5 41995
# > Sazuka® A 41 * L22-Lu3 2 Lewis lung carcinomai #z ¥ > 3 3 50 uM
EGCG ¢ #r|%i% wm¥ chg % (Sazuka et al 1995)Maeda-Yamamoté: *

IR B A H g e e HT1080 g2 20 pM EGCG ECG # > ¢ & MMP-2
% MMP-9 *% f2 (degradation (Maeda-Yamamoto et al 1999): 1999 & >
Cao® A # R 20 UM EGCG 7 Frif| i g #7242 2 P L mfe {2 - 4 Kk

#okder 12500 %K 0 BRI A S F gL F L2

b
A
4y

(VEGF) &% n ¢ 74 (Cao et al 1999)
(3) #% H w2 k= (apoptosis)

E 2w SRREFEAS L ¥R 5 - BApE BRIy R
®ATA R - e IFET R R oRoR £ B i b 2 R0 i Ak
TRk R dmie (Rphmie ) MRS B SRR SRR T8 E G T
REFNF R Fe B Fotke 22 %= o & 2000 # Ahmad & + 3 3%
Fe i E 27 ] A3l e (R HEL AR imre) chd £ om iR e -

(Ahmad et al 20009
o Fe R E g A

Fre gl pieikesd g g M gppéap dl¥2g 058
TR iape & S pEE P B g R B L3

Ao it d el S e R T U KRR Z B W R

RAED DG F S g

Pk F 2 8A 1 %A (0 2008)0 2t o 3F 5 AT BT 8K
SRS B4 T R ISREN ) R A A AL E 0 20054 > B oA E MR %

B4 L 5 Aulh Mg s (low-fats LF)~ & *54¢ & (high-fat> HF) ~ 3
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g4k 8 T4 L% & 5 P-% (green tea extract and high faGTE-HF) ~ 3 *; 4%

e
|
(i}
by
b

24 (exercise and high faEX-HF) 2 3§ P14t & I oAt oo % & 5B~
e ¥ A £ 38 62" U (green tea extract and exercise and high GEEEX-HF) »

153F SRR & e ] B E 2 fg5s41 % 77 %I GTE-HF =~ EX-HF &
GTEEX-HF 288 ¢ A %™ *f 47%- 24%* 89%> & R %395 § BRI A BT
% 58%-~ 37%3% 87% ¥ E 1 > FlAx g fralde de kg 5 AP L R R BR

WV H BpES ISR E { Bk o 0% R Z Bk (green tea extract GTE)s:
ERL

»)g | & sqf—n,ﬁ ¢ £7g B;‘ei@ﬁ— ) fgﬁa £ @@sg;xl‘gﬁﬂlj e B g ap];;g—sm};é ¢ "o b
F iv o @ vesck { ¥ (Shimotoyodome et al 2005)

D

(1) %5 5 pad o A 2 0%

kA LR E.320~400 nmy %A A ST AL F AL T
FARY EE e B R FARE I RE O REA DRAS i
#li 9 4 pA £ 39 p5 (matrix metalloproteinases , MMP MMP &_— # 4
AR F0 iR BRI E A MR R F0 AR RE ALY SRR By
WA ARAHS FA K S F AR R FR B DAY

\»«;

QFF LY L RE T PTD LRSI RAR S AL L
2B QG wre i o TP RN PRAGE N opd KA S
FOARZpD AT R ] AT A A RARAE RS £

B 52 e d Ao MMP shi & 0 5 39 4 (Song et al
2004)-

3 = me
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FAAdz AnFHRT 2 B DF 28 FEBRLT B EJIF K
ha A ETSR Y B2 (Psoralen with UltraViolet A Light PUVA ) #1314
Sk P B GRIEY o R iR A K A (bldof o £ FERA L 2 K
W) (% > 2005) o

(2) # % 5 poak B 2

2

EamB (& 290~320nm) » BEAR R b A T A4 35 (e

s
e
<k

NS
W=

gl—‘ég\-p‘\}%‘;"ﬂ"m’? = % '—‘ﬁ‘l;’mj/n\mﬁ@b‘]'gxép‘\}*" ¢ Z2mz 3 L2 4
F mie gt

;) €0

2 Rk RS R e R (B 2 Bk e

55

J
~ 2 o

=2

FESEBET SR IET IRt B s e B R 0 X
DERSEAMBIATE LE B RO LT Nﬂyj{% (PGE2) =2
s Frdl e w3k 9uE B IR % (leukocyte infiltration) » #1127 b 6 & kAT A
4 gy 3 o JLETR fﬂ_\'fr MMP /g & > R R 3 Ji 4 o B0
iR end § PEPERLIIE PR B Bk (Pipi s 3 P g pyrimidine B

AR S ELMDAS ) RS LK BeE 2 (Bae et al 2008)-
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FOREF AR @A 3 S R R R R AL R 0 AR SN0

LA T 0 RS P BT s R eDaB% (> 2005)-

e /‘? ‘3‘_/3‘{‘ 2008 & = = & ﬁﬁ/‘*‘: 2-,‘;& )ﬁ"f_};d 7 %jf » FE A% 4
FR BN BEHEATZF > A PHBaR e g Ko B E R
g 24 > 2008 & 586 8 &5 S0 adr b ik adg g > R

B HLHCE AT SR 677 (M 0 2010)¢

1245 IMS 3 33 4 &7 0 2009E [ iR é%&éﬁ’%%ﬁ*ﬁﬂéﬁgiﬁ%’
fp iz 2010 % Fik & AT B v 23 840 g~ 0 2011& > { F
RALO00 B A o B AKIE > B S HEXLFTE 10000 ¢ o A
TATE RN REN RS g REEEH S AL BAEL REaE GRT

(z » 2010) -
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A2 e d SPLFEATS L AR DFBE ERS - Y R Ry
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o= 2007 o R FEOY LR EAORE &N 2 R b

Table 7. Analyses of preference ratio for varieedrinks by age in Taiwan
consumer in 2007

AR &I |15-19 8 |20-209 55| 30-39 5% (40-40 35 |50-59 58 |B0-70 &%
BB | 1200 111 262 252 263 203 109
kasEURE | 51.0% | BO4% | 55.3% | 59.8% | 49.4% | 472.4% | 31.2%
ISREREREH 295% | 270% | 294% | 31.0% | 30.8% | 29.1% | 26.6%
HTEERE | 214% | 351% | 275% | 21.0% | 194% | 14.3% | 11.9%
RZEEREL | 105% | 37.8% | 305% | 18.7% | 137% | 10.3% | 7.3%
WEenet | 108% | 11.7% | 153% | 11.1% | 118% | 54% | 55%
SFEERE | 102% | 171% | 126% | 10.3% | 87% | 54% | 9.2%

Ll A4 ik A (N=1200)5 A#G % -
20 E - % «:—‘54 % 49 3%&&%{&7 A SFERE o
TR AR 1 2007& S e S R HL DA 0 8 EFAT

B E S G B EARY LR BE 2 T708% LRI L
EAR B 15-49K EH L A R4 H o B9 1 12 30-39K R H Y 2 F A
B oo SEESH LA YRR > 5O-TOR HHEPE KT T ek o rH @ KU
SRR LEME LR F UG FER LR 0 B0 1540k & ik
AERG T BE o Bl AT

o

g 2 KR AT IR R R { VRIS A AR 2 E 2 SR
bl 5 B AT T 0 LT E AR R REME DR T U APH K 0
FAGR A 52 f0 D AT~ e & 58 74 R Tl %F"vy‘ ToRFEHEPE S
SRR Y 3 sl I SRRk S N R SR SR R
(ﬂﬁfﬁﬂi%%ﬁﬁﬂﬁ&%4&éi@ﬁyﬁ4%%%é%%ﬁi@

A% ' (1 5 2008) -
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Table 8. Statistic of approve patents
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g2 13,049 21,231 5,383 39,663 22774 704 2,601 26,079
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Table 9. Alist of keywords after expert interviews

it ¥ 2 Mits ¥ 2
Ly ¥ Green tea and Senescence
FUR ¥ Green tea and Fatigue

Ba LR

Green tea and Immunity or Immune

AERME Green tea and Obesity

T 17 PR Green tea and Cancer

e R Green tea and Lipid

A Green tea and Cardiovascular or Heart
TR R Green tea and Osteoporosis
R Green tea and Intestines or Stomach
7 # it Green tea and Tooth

I A Green tea and Liver

RS A3 ke Green tea and Iron

e B Green tea and Blood pressure
R 2 Green tea and Blood sugar

R Green tea and Skin

AL TR & P Green tea and Supercritical

7 oF B Green tea and Nano

7 | 5 B Green tea and Solvent
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Table 10. Setting the conditions for IPC
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A23D - A23F - A23L ~ A24B
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CO7~ C08~ CO9B~ CO9K ~ C11B~
Cl11D~ C12C~ C12G~ C12N~ C12P~ C12Q
GO1IN~ GO3B
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Table 11. The search of the scope of patent dagabas

AT R R FA H ERpE L&k [FH KR
FREf 2 FHE 2EEfIFA [1976~2010 [1873% | ®E 4|5
PEA R TR BT 1976~2010 [295% |¥ Fx W&k
PAEfI R FRE >p EAIFH [1976~2010 [1767% |[p A&k

SR TR P ERAITR |1976~2010 |1359% |+ & flkA

AR TR PEAHEFTH |1976~2010 |6077%  [miH & A
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Wz F 2 (F W) i & & (i 1) hEFe(E2)

L L Fg it Senescence or aging
FURF PR T Fatigue

e Rk I3 Immunity or Immune
REWE AETE Obesity

STl B 0[5 P R Cancer

B e Py P8 g Lipid

R E S E Cardiovascular or Heart
LR TR T op e Osteoporosis
IRl " P8 PR Intestines or Stomach
7 i 7 # ik Tooth

HEIFF A 7 3FF e Liver

48 3T 32 &L w3 T Iron

A& R LIRS Blood pressure
& fE R Blood sugar

L§ i Ak it Skin

AR TR 5B AL 5B Supercritical

7 oF B ZoEHEAR Nano or technology
% A 5 P AR Solvent
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Table 13. Alist of plots word statistics
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Table 14. Alist of the top ten companies

¢ 4 BAIE W A5 p A gm A R (T |EEE |
°F % ¥ = e |7 =0 B B % EZ el LA
KVASENKOV OLEG IVANOVICH | 207 0 0 11 1 4 4(100%
KAO CORP 52 0 0 54 1 7 1038%
AMOREPACIFIC CORP 26 0 0 70 1 3 7/130%
ITOEN LTD 21 0 0 32 2 9 1019%
TAIYO KAGAKU CO LTD 18 0 0 35 1 17 5(18%
PROCTER & GAMBLE 19 4 0 22 3 7 11/16%
NEW CHAPTER INC 21 6 6 8 3 3 7/116%
NEWMARK THOMAS 9 23 0 7 1 8 515%
MITSUI NORIN KK 14 0 0 14 1 19 8/11%
PURDUE RESEARCH
FOUNDATION - 4 -~ ! . S
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Table 15. Alist of the top five inventor

A (B E)

KVASENKOV
OLEG

IVANOVICH(2005 ,

o =SNG
B RO F y

T FE A% e
JUSHINA ELENA ANATOL EVNA > JUSHINA ELENA
ANATOL'EVNA, > KVASENKOV IVAN IL'ICH, > KVASENKOV
OLEG IVANOVICH > KVASENKOV OLEG IVANOVICH, > 208

SHAZZO FATIMA RAMAZANOVNA, > SHAZZO RAMAZAN

2006 , 2009, 2010)IZMAILOVICH > SHAZZO RAMAZAN IZMAILOVICH, >

NEWMARK
THOMAS(2001 ,
2002 , 2005 , 2006
2007 , 2008 , 2009
2010)

SCHULICK
PAUL(2001 , 2002
2005, 2006 , 2007

TJURJUKOV ALEKSANDR BORISOVICH

Board of Regents of the University of Texas SysiEW CHAPTER
INC > KATZ AARON;SCHULICK PAUL;NEW CHAPTER
INC;NEWMARK THOMAS > NEW CHAPTER INC > NEW
CHAPTER INC;Board of Regents of the University @&xas System >
NEW CHAPTER INC;CLEVELAND CLINIC FOUNDATION > NEW
CHAPTER INC;THE CLEVELAND CLINIC FOUNDATION >
NEWMARK THOMAS > NEWMARK THOMAS;NEW CHAPTER
INC;SCHULICK PAUL;KATZ AARON > NEWMARK
THOMAS;SCHULICK PAUL > SCHULICK PAUL;NEW CHAPTER
INC;NEWMARK THOMAS;BEMIS DEBRA L;KATZ AARON >
SCHULICK PAUL;NEWMARK THOMAS > The Cleveland Clinic
Foundation;NEW CHAPTER INC

Board of Regents of the University of Texas SysiEW CHAPTER
INC > KATZ AARON;SCHULICK PAUL;NEW CHAPTER
INC;NEWMARK THOMAS > NEW CHAPTER INC > NEW
CHAPTER INC;Board of Regents of the University @&x&s System >
NEW CHAPTER INC;CLEVELAND CLINIC FOUNDATION > NEW
CHAPTER INC;THE CLEVELAND CLINIC FOUNDATION >
NEWMARK THOMAS > NEWMARK THOMAS;NEW CHAPTER

27

27

2008 , 2009, 2010)INC;SCHULICK PAUL;KATZ AARON > NEWMARK

KVASENKOV O
1(2005)

UEOKA
HIDEAKI(2006 ,

THOMAS;SCHULICK PAUL > SCHULICK PAUL;NEW CHAPTER
INC;:NEWMARK THOMAS;BEMIS DEBRA L;KATZ AARON >

SCHULICK PAUL;NEWMARK THOMAS > The Cleveland Clinic
Foundation;NEW CHAPTER INC

JUSHINA E.A, > KVASENKOV LI.I, > KVASENKOV O | >

KVASENKOQOV 0.l > KVASENKOV O.l, > LOGVINCHUK T M > 26
SHAZZO R.l, > TJURJUKOV A B

KAO CORP > KAO CORP;ABE TETSUYA;UEOKA

HIDEAKI;:SHIBATA KEIJI > SHIBATA KEIJI;UEOKA 18

2007 , 2008 , 2009)HIDEAKI;ABE TETSUYA;KAO CORP

48



(5) IPC % #5

IPC A~ 47 £ 4t &3+ 412 IPCHAE A M A 47 A 45 P 3 i@ * X
G LA 2 AR T > L T A% IPCH A B 353 & B RS L

g <

LA o @A an e w0 SRR P A 2 A AR Fp o AR
e SRR I LR T R -L A AT RAcR L = 2 £ L 2 A
AT g G MR E R Bl S A4 & A61KO036 £ A23L001 &

EY ER Y é&”ﬁ 1320 22 1030 » ft A6LKO36:1IPC % 4] 4 4 f#
FIf 5 248 K2 @A® T aH > A23L001 4 IPC %414 B 5 L
7% K2 % R AT > A23F0038 % K2 BB S 4 > AGLKO08

T s R A ik el 0 IPC B A A 4 BT L0 4 47
Y EE R 2 PSR

IPC & |t & 26 B A4 £ 8 IPC Hibrh 3ie 7 & 4B A
170 E AT HARE N £ R PO I U R R KRR R B2 AR
oo AL FHEHFT AR T BERIFASKL 40 % - L IPCAEE
% ABLKO036: H4r% F L& IR g e B A% F2 BB A HEr
% 2000 5 B H e 7 o & Jlen? it g & I L 5 5 & 2001
EBY o Bl R Y A gl AL BHES L & 2007 i
FIB % 5L 17501 > BEom AR T a0 Ak K3 B a3 b0 dogf AL A AR 38 HOEE

CEERNUEATE R T ERLE A

49



FIPC v & 485 2 7T 2 > & 20004 12 5 > 1% 1 AB1KO36 it #c
FEP AL LR > 39 ABLKOOS IPCAER X L% tg & = £ » & 2003
EET|RE 128 v B - Alpa Rl FRETHI 622 %

el

EEE M 0 B F R AT FE o

3 L2 AR IPCA & HISE & &
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Table 17. Life cycle analysis based on technology
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Table 18. Life cycle analysis based on function
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Table 19. Statistics of top countries in technology
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Table 20. Statistics of top countries in function
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Table 21. Life cycle analysis based on technology
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Table 22. Life cycle analysis based on function
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Table 23. Statistics of top countries in technology

el d FrRAPE HLARR e F Wb

AL TR & P 4 EN-Y 50% @ 117,118

¢ 1% ) 5B 4 S 50% (@ 119, 120
FARERME 2 p & 71% |B 121, 122

[y 4 P& 57% |B 123, 124

MR 3B 4 E 40% |® 125, 126

RS 2 N 94% @ 127,128
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Table 24. Statistics of top countries in function
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Table 25. Herbal commonly used immune
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Table 26. Important patent of immune in herbal

Compsns. Contg. Herbal extracts - of| .. s | SRA A
DE4221103A1 1993/1/7 |myrrh, mulberry bark, cimicifuga and/aft: i
green tea, esp. For oral hygiene i}

CN1071844 1993/5/12|j8 % F ® B R4 H S A= 2 | HE B3 % i3
Health green tea and producing methpf = ~ & 2 ~ # 3%

CN1187306A | 1998/7/15| = A

Composition of radix sophorae

CN1239669A 1999/12/2%lavescentis and green tea and its = 2
application in treating condyloma

CN101156638A | 2008/4/9 ﬁ;érlnethod for preparing dandelion gre%ﬁg N
CN101375697A | 2009/3/4 | Safflower green tea low sbgaerage |z 7
CN101485371A | 2009/7/22| Honeysuckle green tea £ 485
CN101700090A | 2010/5/5 |p A& % % % H @l = 2 BORE

E- *i Re E [ % _ﬂ‘ 4 a e a ,
CN101715854A | 2010/6/2 %%] Sk FEZFPP 125
CN101731384A | 2010/6/16|- &4 & &% % Wi = 2 rAEE

Composition of plant extracts and
CN101837071A | 2010/09/2&pplication in preventing or treating |7 £
scars

o
3
4
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ot
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—
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% 1999#& 12 7 474 o £ & | o B 5L CN1239669A: » B ™ ¥ ﬂpﬁ%‘fﬁi
FRrh g3 ey & Mo LR -+ (Human PapillomavirusHPV)ihe &
doo gt ¥ %54;1‘1772 FERER 2R REL F 0§ AR R R
SRR RESF RS RIS B BN L
B A9 R F RAOEE O HFRWRI BE Aok o LT 0 g F
76% (B7k 230 %) B 14% (B 2 %> 50%)> &3 »ed 90%: &
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Table 27. A comparison table about ointment treabdn papillomavirus

BIEC | 4R A g | & HIER

aRx 37 | 2EERK |BR+ 76% BRI R R

B3 1 >509% 30K + 149

IR 5 <50% 20K + 10%

(Cheng et al 1999)

% 2010# 03 * %8 =2 & 4] 2 B 5L CN101658221A* CN101658221
PR TS BN SR RREZE FEASEEYAS LA o

& 2010# 9 * a2 & 412 B 5 CN101837071A itk 2 0 i
BA&ST AT &G M PPt @; CH )T LR
PP 2SR R BTGk AR B m@’@ﬁ@@@ﬁég
LA & ek 100B3HAT T3 RGAS > 3 RBATIDAB Y o Ep
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I AT 2B N AR R B A B R Rk R AR 2-3 B
FARF2BH BTG OBED B AL RKEP A B ok
S RKRES0B A G 2BRAG IR EERY T RAPERT R
FRQ ARRRY A A9 24H G og s R S AP RN
¢ FMFREN R REAFE B3 TRAGC ;ﬁ@ BaP Ay
RiEAz > EREIS -
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Table 28. A comparison table of plant extractttsear

51 (1750 A AR T B R %

VOITH 50 23 24 7 94. 0
SR 50 0 1 19 2

[0080]  * HEELLE BHE P <0.01

(Baoguo et al 2010)
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Table 29. Important patent of obesity in herbal

KR20010081369A

2001/8/29

Preparation method of antiobesity
green tea

KR20040036701A

2004/4/30

Noodle composition effective in
preventing adult disease and
reducing body weight, containing
wheat flour, rice flour, black rice,
black bean, black sesame, red grg
green tea, herba houttuyniae, fruc
aurantii immaturus and folium mor

KR20040052991A

2004/6/23

Fat foods containing green tea,

tangerine peel, calcium from wast¢

shells, chitosan and boiled beans
having function of inhibiting lipid
absorption and production thereof

KR20040089258A

2004/10/21

Composition for treating obesity ar
constipation containing hot water
extracts of pine needle, green tea
black tea as active ingredient,
wherein the mixed extracts increa
obesity inhibition effect, reduces
body weight and body fat, and
increase qu

WO2007035367A

2007/3/29

Northern white kidney bean extrag
and red kidney bean extract in
combination with green tea extract
the treatment of obesity

CN101366907A

2009/2/18

Lily green tea beauty treatment
weight reducing patrticle

US07579027

2009/8/25

Composition for treating obesity
comprising extract from white

kidney beans, red kidney beans, a
green tea leaves

CN101564067A

2009/10/28

Green tea and ginger fat- reducing
and weight- reducing beverage

CN101700090A

2010/5/5

PARSEE B
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Table 30. Important patent of immune in food

£ 11555 ~& P

CN1187306 1998/7/15 EiES A E 2o 32
CN1403017A 2003/3/19 Selenium-rich konjaku- gressnhealth food

Green tea bamboo salt spirulina stnff (drink, pomated
tablet) and its producing method

CN1586243A 2005/3/2

Production methods of green tea extracts for pr@vgn

W02009008569A12009/1/15 adhesion of pathogenic bacteria to human cell

Manufacturing methods of green tea drink or grean t
KR20090027180A2009/3/16 powder by using the techniques eliminating galated
catechin and parathion from green tea extracts

CN101416665A | 2009/4/29 Preparation method of heatire green tea
CN101606675A | 2009/12/23 Method for producing gresnsoycheese

- fER R A A~ TE Py~ RS f;“%bﬁi% ik B AR
‘} )

Green tea beverage for reinforcing immunity, redgci
blood fat, losing weight and clearing away sumnesath
CN101861898A | 2010/10/20 | & #| E371 &

CN101658221 2010/3/3

CN101658221A | 2010/3/3

(2 pane

%&@%%ﬂ%ﬁﬁ;@wgﬂ%%;A—%ﬁ’%”ﬁ@%@ 7

THREERBARSHMELE  HP p A TR 2P A 2005-2006#
B EY S ape TP VAR T AT 8 R Bﬁﬁf}%\ oG H P Az Rk ﬁ
5 ey AR ILETE M AP RS RN B B0 G G M AL BT

S RAE F 3R E F 5 2] A0 R A 4 o
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% 2007 & Cho % A 3 L% F 5B ¢ R "q P& 4 A 40 > § 20ehip
F VIR A iy 3 £ A Am J Physiol Endocrinol Metali =+ (Cho et al
2007) z 5B~ @ m i & 4] > £ 2010 & 11 * fra 2 2 & ]2 @5
KR20100124519A
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Table 31. Important patent of obesity in food

2EPP RPLE

Powders containing plant extracts e.g. Fucus, giesrand
elder

KR20020033452A2002/5/6 tShI:aTé?):‘ng green tea product and manufacturing method

CN1403017A 2003/3/19Selenium-rich konjaku- green tea health food
US06830765 2004/12/1Green tea extract for treating obesity

5T AR SR A A B AR
B %2 = B4

TW200602343 2006/1/165 3 IL¥7Pg ape 1t 2 3740 1 & 4

TW200604190 2006/2/1 |*q ¥ fa pe S

TW200604189 2006/2/1 |7q ¥ fa pe g7

TW200605799  (2006/2/16 |#7 %7 fi= I2 &

TW200616559 [2006/6/1 |#g %7 fi= I &

Manufacturing methods of green tea drink or grean t

KR2009002718042009/3/16 |powder by using the techniques eliminating galatgdchir
and parathion from green tea extracts

CN101658221 |2010/3/3 |- fEH{5s f & # ~ "&a Pg ~ B9 ~ &z g sk F AR
Green tea beverage for reinforcing immunity, redgci
CN101658221A 12010/3/3 blood fat, losing weight and clearing away sumnesath

CN101715854A [2010/6/2 |& Wit P perfed|2 24 2 1 &
US2010178365A12010/7/15 |Epicatechin deficient green tea
KR2010012451942010/11/29Compositions containing green tea extracts

FR2746648A1 |1997/10/3

TW200538146 2005/12/1
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Table 32.

2EPH

Lo pEImER LA

Important patent of enzyme extract

JP5316952A

1993/12/

e

Production of fine green tea powder- mixed food

JP1993-316952

1993/12/

Production of fine green tea powder-mixed food

Manufacturing method of dietary supplement usinigeet of

KR20040097872A2004/11/18green tea containing selenium, thereby preventigtieeating
diseases associated with selenium deficiency
CN1923021A 2007/3/7 | Preparation process of greeexeact
WO02007122818A[R007/11/1 |Process for producing purified green tea extract
WO02007122817AR007/11/1 |Process for producing purified green tea extract
CN101096693A | 2008/1/2 gl\;/lrztehr??e]:r preparing theaflavin and thearubigimiryesh
JP2008022842A | 2008/2/7| Green tea leaf pickle anttiodefor producing the same
JP2008-022842 2008/2/7| Green tea leaf pickle artiaddor producing the same
CN101223927A | 2008/7/23Fresh green tea solid drink and producing prodes®of
Mixture of catechins or rather polyphenols extrddtem
chinese green tea or other vegetables for the ptieveof
US2008194675A32008/8/14 prostate %ancer and for the trgatment of prostgznertrophy
(BHP)
CN101263853A | 2008/9/11Gingko green tea fermentation health care beverage
KR20090008230A2009/1/21 |Process for producing purified green tea extract
KR20090013172A2009/2/4 | Process for producing purified green teeaet
US2009104337A12009/4/23 |Process for producing purified green tea extract
CN101420862A | 2009/4/29Process for producing purified green tea extract
CN101455255A | 2009/6/1fPreparation method of beverage containing green tea
CN101455252A | 2009/6/1fPreparation method of green tea beverage
CN101455251A | 2009/6/1fPreparation method of green tea beverage
CN101455250A | 2009/6/17Preparation method of beverage containing green tea
TW200930305 2009/7/1§ % 5 B~4 ~ KA 2 H @l > 2
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US2009110757A32009/04/30 | Methods for modulating eicosanoid mdtaivo
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NZ548277A ‘2009/07/31 Methods for treating prostatic intraepithelial niesma with
herbal compositions

WO2007041276AR007/04/12 | Methods for modulating apoptosis, celldh, and protein
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US6261607B1 |2001/07/17 |Composition for promoting prostate health contagnin
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US6264995B1 2001/07/24 Herbal composition for r@ayaflammation and methods jof
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of use

JP2010047593A | 2010/03/04 Composition and methodrfarke detoxification
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WO02005056033A2005/06/23 [Methods for treating prostatic intraepithelial nkega with
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07744934 2010/06/29 Methods for modulating eicoshneetabolism
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Table 37. Important patent in blood sugar
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CN1071844

291 24

KR2002002692042002/4/12

Method of producing grain wine using gresa extract

CN1403017A

2003/3/19

Selenium-rich konjaku- gresmhealth food

CN1543879

2004/11/10

Wi ke PS5 2 A4 2

KR20090027180A2009/3/16

Manufacturing methods of green tea drink or grean t
powder by using the techniques eliminating galated
catechin and parathion from green tea extracts
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TW201014838 2010/4/16 R ET 1% UF TR pranae
CN101715854A | 2010/6/2 |m#E i3 fa Fenfed|2 2 4 4 1 4
CN101755953A | 2010/6/30 Green tea extract with blood sugar reducing efiect

preparation method thereof

US2010178365A12010/7/15

Epicatechin deficient green tea

CN101861898A

2010/10/20
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Figure 24. Trends on herbal application
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Figure 32. Trends on immune efficiency
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Figure 33. Life cycle analysis based on obesitigiefficy
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Figure 36. Trends on cancer efficiency

142



e EHE

2004 200

2008

R

pizlch

HFEA B
Bl =+~ wx g Figsrnd &30 R
Figure 37. Life cycle analysis based on cardioviasafficiency
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Figure 40. Trends on liver efficiency
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Figure 41. Life cycle analysis based on gastroiimalsefficiency
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Figure 44. Trends on tooth efficiency
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Figure 46. Trends on blood sugar efficiency
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Figure 48. Trends on beauty efficiency
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Figure 50. Trends on prostate efficiency
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Figure 55. trends on food application in country
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Figure 56. Ratio on herbal application in country
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Figure 57. Trends on herbal application in country
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EHEETIESE
15
Japan(JP)
14
13
12 & Gemany(DE)
11
10
People’s Rep /china(CN)
]
]
E
i+ South Africa(Za)
o7
L
&
5 % & Netherlands(NL)
4
3
South Karea(kR)
2

[y S— p LWU/
P | % ¢ ¢ g g g g g g g g g g |TTtexm

1992 1993 1994 1895 1996 1997 1933 1999 2000 2001 2002 2003 2004 2005 2006 2007 2D'DE
£

B 4 RRSESAREY G5 F

Figure 59. Trends on drug application in country
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Figure 61. Trends on cosmetics application in agunt
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Figure 63. Trends on daily products applicatiocoantry
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Figure 65. Trends on immune application in country
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Figure 66. Ratio on obesity application in country
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Figure 67. Trends on obesity application in country
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Figure 69. Trends on cancer application in country
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Figure 70. Ratio on cardiovascular applicationoarary
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Figure 71. Trends on cardiovascular applicatiooanntry
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Figure 73. Trends on liver application in country
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Figure 74. Ratio on gastrointestinal applicatiocaointry

EEEFESE
12
South Korea(KR)
11
10
o # People’s Rep.fchina(CN)
8
7 United States(US)
o
i &
o
it
5
Japan(JP)
r
3
& Canada(CA)
. 2

o /\ /\ /\Q /
Australia(al)
A \q . ustralia

1990 1991 1992 1993 1994 1995 1995 1997 1998 1999 QUUU 2001 2002 2003 2004 2005 2008 ZUUT ZUUE 2009 2010

Bl -+ 3 RRSDBES S oAb H
Figure 75. Trends on gastrointestinal applicatronauntry

162



EEEA LR

United States(US): 19%

RU{RUY: 5%

People's Rep./china(CN): 52%

South Korea(kKR): 19%

Japan(JP): 5%

| Peaple’s Rep.fchina(ch) Il Japan(IF) O South Karea(kR) \ORURLY) Ml United States(US) |
EEl= ) 11 1 4 1 4

Bl = -5 BIRS T RS o bR

Figure 76. Ratio on tooth application in country
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Figure 77. Trends on tooth application in country
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Figure 79. Trends on blood sugar application imntigu
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Figure 80. Ratio on beauty application in country
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Figure 81. Trends on beauty application in country
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Figure 87. Technical / efficiency distribution
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Figure 90. Life cycle analysis based on superatligxtract technology
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Figure 91. Trends on supercritical extract techgplo
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Figure 92. Life cycle analysis based on solventaetttechnology
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Figure 93. Trends on solvent extract technology

172



il £ e AR E

2008

EFIpER

1 2008 2010

gaoa
0 1 2 3 4
HRREA S
123458 7 8138[0n

OE=EF#EAS 1 0jo 0 011 0 30 5
1. 0 000 0 1 1 0/ 3 0 1

Bl ite #kFEHT2 G M

Figure 94. Life cycle analysis based on speciatainer materials technology
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Figure 95. Trends on special container materialsrtelogy
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Figure 96. Life cycle analysis based on enzymeaektechnology
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Figure 97. Trends on enzyme extract technology
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Figure 98. Life cycle analysis based on low temjageaextract technology

EFIET - ThaiE s E

12
11
10
5
5
e 7
* s
ﬁ 5
4
3
ol 2 5 5
1 11 11
0 0o o0 0 o 00 0 0 o o
1994 1995 1996 1957 1995 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2003 2010
E= =L

Bl 44 MR 5P S B

Figure 99. Trends on low temperature extract teldgyo
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Figure 100. Life cycle analysis based on adsormixiract technology
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Figure 101. Trends on adsorption extract technology
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Figure 102. Life cycle analysis based on increasentitrients efficiency
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Figure 103. Trends on increase the nutrients efiicy
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Figure 104. Life cycle analysis based on reducentipairity efficiency
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Figure 105. Trends on reduce the impurity efficienc
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Figure 106. Life cycle analysis based on reducteicef efficiency
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Figure 107. Trends on reduce caffeine efficiency
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Figure 108. Life cycle analysis based on incresef efficiency
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Figure 109. Trends on increase flavor efficiency
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Figure 110. Life cycle analysis based on increassgvation efficiency
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Figure 111. Trends on increase preservation effitgie
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Figure 112. Life cycle analysis based on increassotltion rate efficiency
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Figure 113. Trends on dissolution rate efficiency
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Figure 114. Technical application / efficiency disiition in Country
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Figure 116. Efficiency distribution in Country
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Figure 118. Trends on supercritical extract tecbgwlin country
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Figure 119. Ratio on solvent extract technologgaantry
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Figure 120. Trends on solvent extract technologyomntry
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Figure 121. Ratio on special container materiaibrielogy in country
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Figure 122. Trends on special container matergsriology in country
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Figure 123. Ratio on enzyme extract technologyoumntry
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Figure 124. Trends on enzyme extract technologyuntry
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Figure 125. Ratio on low temperature extract te@gyoin country
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Figure 126. Trends on low temperature extract teldgy in country
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Figure 127. Ratio on adsorption extract technologyountry
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Figure 128. Trends on adsorption extract technologypuntry
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Figure 129. Ratio on increase the nutrients efficyein country
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Figure 130. Trends on increase the nutrients effcy in country
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Figure 131. Ratio on reduce the impurity efficiemtyountry
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Figure 132. Trends on reduce the impurity efficiemccountry
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Figure 133. Ratio on reduce caffeine efficiencgaonintry
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Figure 134. Trends on reduce caffeine efficiencganntry
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Figure 135. Ratio on increase flavor efficiencxountry
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Figure 136. Trends on increase flavor efficiencgonntry
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Figure 137. Ratio on increase preservation effimyan country
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Figure 138. Trends on increase preservation effogien country
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Figure 140. Trends on dissolution rate efficiencgountry
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Figure 141. Technical / efficiency distribution@Qompany
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Figure 144. Efficiency distribution in Company
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Figure 145. Flow chart of brown ointment production

(Cheng et al 1999)
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AA  METHOD FOR PRODUCING POLYAMINE TEA (I}
BB 30 g OF TEA LEAVES ’
CC EXTRACTING WITH 150-300 g OF 1-10% CALCIUM CHLORIDE SOLUTION AT

60-100°C FOR 5 min

DD ADDING 600-750 g OF HOT WATER AT 60-100°C AND EXTRACTING FOR 10
min

EE FILTERING

FF POLYAMINE GREEN TEA
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HH CENTRIFUGING {3000 rpm, 10 min)

Il DILUTING {TEA LEAF RATIO 1%)

JJ  ADDING 0.03% V.C.

KK pH-ADJUSTING WITH SODIUM HYDROGENCARBONATE SOLUTION {pH6.5)

LL STERILIZING (121°C, 10 min)
MM POLYAMINE GREEN TEA PRODUCT

Figure 146. Method for Producing Polyamine Tea

(Funakawa et al 2010)
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Figure 147. R.0.C. model patent funated device of green tea golden ball
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