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Urea complexation ~ # i 2#EGCG Esterification® # 21 » %18
TLC » HPLC (EGCG) - 1 H NMR{=13 C NMRE 312 2 LC-MS~ 47 fig it £
it &4 o g b -EGCGRq * 4~ A #E%k > o > & X &4 40d -EGCGRq
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: Fish oil, phytosterol and EGCG (epigallocatechin gallate)

were found anti-inflammatory, lipid-lowering and blood
glucose-lowering effects. Fish oil can reduce blood lipid,
inhibit thrombin synthesis, decrease platelet aggregation,
and helpful to cardiovascular disease prevention and
treatment. EGCg was the the highest compound in green tea
and had the most health effects. We made the mixture of
fish oil and EGCG, ester of fish-EGCG, to evaluate the
improvement of ester of fish 01l1-EGCG on the metabolic
syndrome by human clinical trial. The ester of fish-EGCG
was made by saponification, urea complexation and
esterification. The esterified compound was then analyzed
by TLC, HPLC (EGCG), 1H NMR and 13C NMR spectroscopy as
well as LC-MS. In clinical trial, there are significantly
decrease in blood pressure, total cholesterol and blood
sugar after 12 weeks intervention of ester of fish-EGCG.
The ester of fish-EGCG was benefit for metabolic syndrome
control.

Fish o1l, EGCG, ester of fish-EGCG, metabolic syndrome,
blood lipid
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(1) 2 1 : Saponification & i+ (KOH /2% 95%2 fEfre =)
= A 4 ¢ 4 3t FFA -

I SrEp BT RE o KA EEEERE s Ig ad e 10
96KOH(A > 95% 2 A& ) (1:5 / 1:6+5]) iR & {88k » % 60C kiz
Phe4 30 o4 o R E S LA D A ds 0 4o~ DL 1t e -{*:ev,ért-i A B
ko B B0Ckis Y e 1D Ak XY RREN @G E

FFA it 5 3 o

(2) # Z 2:Urea complexation
&Rk (20% % 95% 2 Y ) & FFAR &

B-FFA £ 20% /% (1:5/1:6) (73> 70% 2 fg)i & » »+-207C iT*
F I X5+ o> A5 crystal [urea FA adduct or Urea-FFA complex] -
f& = #-crystal [urea FA adduct or Urea-FFA complex]?zc ¥ % /8 » 4v »
3ml che B (70 % 959G ) {&41* Whatman jjg AiEig - #mik (§ 2
DHA 4c EPA) * % #84% 5k (10mL) 8+ % H, SO, 2 HCI kit
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G o #rol 2 DHA - EPA) » FFA {33 5 Ri3 2 &7 5 ~ ¢ i &
F 000 o fLE ko kot E w e o 41* TLC &2 NMR
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(3)# 2 3:4 Hunan Sunfull Bio-tech Co., Ltd., China- Purity p£ % EGCG

(7 95-989) > £ HPLC 4 1538 H ¥ & -

(4)# Zx4: Esterification (Enzymic Method-Lipase)
#- Novozyme # ##f= (1g> %k p Sigma) 4v » 3| Z 5 3um & + &
(& o 3% FFA 4o:DHA fr EPA i€ i ) eV g FIRERL Y 0 2R
‘v » EGCG (0.50/1g; 1.15mmols) - sz e Ak - 3 & (5mL-12
# ez v ) 4o EPA (1.73/3mL > 5.38mole) # DHA (1.56/3.1mL >
5.22moles) o R & JFL T o A5°C T de 12-24 ) PE 0 @ * ER K
¥ kAEIRF e & 05 TLC>HPLC(EGCG ) ' HNMR 4= ©* C NMR

£F 12 LC-MS & 47 fig it it £ 4 o
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HPLC (95% pure EGCG)

C3M: Samples Serie=: 0313123 Beport MHame: original Sy=stem: Sy= 3
Chromaster System Manager Report
Enalyzed Date and Time: Z016/05/23 Peported Date and Time: Z016/05/23
0a2:22:51 _pP&= 04:01:-1& <=

Froce=sm=ed Date and Time:

Data Fath:

Zoil&ef0s5/ 22
02:-28:57
CohZWWin2ZappiThromasterh=ample=s"DATAYOQ113%

P

Proce==ing Method: =hirley grandientl
Sy=tem [(acguisition}: Sys 1 Series: 0112

Application (datal : Samples Wial Wumber: 1
Sample Wame: UNENSWNOOL Wial Type: OKRE
Injection f£rom this wial: 1 of 1 Tolume: Z0.0 ul

Sample Description:

Ebsorkance Mode: NCOBRMAL(Z.0 AT} Absorbance Scale: Auto
Spectral Bandwidth: 4 nm Spectral Interwal: 400 m=
D0 __
e ] B
E 3
k! 3
j‘ Soa
: ]
zm0 ]
_0 = - L] L] aa EE 3 14
Rmbanbicm Time [mami
Throm Type: Integrated Chromatogram, 2490 to 260 nm
] -
as
g 3
; 1.0 3
E 3
2 PR
o 3 == - < = - - = = = =
T T T T T T T T T T T T T T T 1
o = - L] aa EE 14
FAmbanbicm Time [mam
Proce==ing Method: shirley grandiensl
Method Deweloper: shirley gradiensl
Fump 1: 5110
Fump 1 Seolvent A: acetic acid Fump 1 Solvent B: acetonitrite
Fump 1 Solwent C: methanol Fump 1 Solwent D: hexane
Method Description: egog
Fage Indicator: 1 / 2
C3M: Samples= Serie=: 0112 Peport Hame: original Sy=tem: 3y= 1
Throm Type: Integrated Chromatogram, 240 to ZE€0 nm
Feak Quantitation: AREA
Calculation Method: ERRERR
Ko. RI Area Cone 1 EC
1 1.553 21258 0.033 BV
2 2227 15217 0.030 VE
3 a.340 371042€8 55.585 BV
4 450 575653 2.533 TEV
3 €313 Z25E85 0.5684 v
£ 7.047 150559 0.38% 7
7 B.0Z0 77221 0.200 VB
B 9.247 ZE782 0.0£3 TEV
g 10.173 13408 0.035 VB
14 11.4€0 1358€ 0.051 TEE
11 13.207 345€ 0.023 TEE
12 14727 TZ€3 0.01% TEE
JBE54744 100.000

Peak rejection level:
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LC-MS (1:5, POS)

W -Q1: 11 MCA scans from Sample 4 (F.oil EGCG 1.5 Neg FS MCA) of 160812 EGCG .wiff (Heated Nebulizer) Max. 8.0e7 cps.
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W _Q1: 11 MCA scans from Sample 39 (F.oil+ EGCG 1:6 FS NEG MCA) of 160812 EGCG .wiff (Heated Nebulizer) Max. 7.7€7 cps.
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Ao R ENT R FILEL NHERE o T ILERF 290 o/
HAERF =80 =& ~ ARART P T o ok =130mmlg, % R =
85mmHg ~ 7 "L = #E=100mg/dL ~ = &+ i #3 =150mg/dL ~ § ey &
B g 30 AR <A0mg/dL % . <50mg/dL "2 EfE B (hET& 5 A

BRF TR ST S e R = 180mg/dL e X g r F T s &

R

iz > B 3 RFRazReEFT AN AT H 5 12
(PG s &6 ) TroEds s 4392411, 67 & (25~62 &) -
AR R EE A R R P S N R E TR Y ] R
iy o

(2)%#pe

zgéiﬂzﬁ X JR* - = 4 o -EGCG fig it 4~ (0 7 4@ 500mg -
EGCG100mg) » #F FPR* 12 & -
(3)F 5 imfe

AGEEE LB 128 AN EE 02 L2 akiRE R FWE S
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WP EFIZEE A BEFR KRR YRR B RA
Fadr EEM LB FHA TR E BT AT 4
W -EGCG g 1“4 123%F 2 3 BF A" o Pgamdk » BWEFRBERJ
148.83+35. b8 mg/dL % ¥ ™ *¥ 1 137.25432.58 mg/dL - L 57T '}
11.58mg/dL (7.2%) > H s & Pqdp th o B Bl syt P AR F AL R
e a s d erdBd 0 = By W fin T 'F 6.25 mg/dL (4.7%) -8 T B
P Fev PE AR 2 3.93mg/dL(13.99%) 5 X % B Fg Bev YE T
13.67mg/dL(11.89%) - 223 . 4 -EGCG fig it 4~ it § »cec i

RE g g Rw o

W 4 ¢ -EGCG fig 1 4 ¥ o 48 e 5F
(DFZ %

AEHEE G 10 =@ DY RERRE (T F 3 A& LR
LiE2 5 AARIRY TRELT > 7 a 4> 100~125mg/dL 2. B -
o T4 o e T g S 40, 50410. 36 K (28~60 ) -
(2)% e

LEEHF TR® - = g -EGCG i it 4~ (A 4% 500mg
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(3)F 7 Az

ARBRESH12F > AU AF 02 R2FRALFFHLZ
B FERER RRAMEFS LI SR R o XL RB T
WP eFE Mg WEHRG - MR AR R EREMG 3 R A
dpdd PEEM e T HNE R EHET DAY &
W -EGCG i it 4 12 % 1§ BF B ek » 2 n MEER
111.5046. 50 mg/dL % ¥ ™ *# & 100.60£10. 27 mg/dL » # i 5 *5d5
o B ED S g F AR > (v o b o BEREF
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Baseline Week 12

(n=12) (n=12)
Body height(cm) 163.67+£7.16 163.67£7.16
Body weight(kg) 66.33+11.00 66.63+11.75
BMI 24.62+2.53 24.72+2.90
SBP(mmHg) 135.42+4.85 131.33+4.72*
DBP(mmHg) 81.75+6.34 80.08+4.98
Cholesterol(mg/dL) 148.83+35.58 137.25+32.58*
HDL-C(mg/dL) 39.66+12.70 43.58+13.17
LDL-C(mg/dL) 85.25+34.52 71.58+25.27
TG(mg/dL) 155.75+28.88 149.50+40.04
BS(mg/dL) 95.75+12.89 95.00+11.05
GOT(IU/L) 23.30+11.75 24.75+13.40
GPT(IU/L) 21.56+10.51 21.11+9.12
BUN(mg/dL) 13.00+2.93 11.25+3.68
Creatinine(mg/dL) 0.78+0.19 0.76+0.20

Values are means + SD, * Significant difference as compared with

baseline (p<0.05).
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Body height(cm)
Body weight(kg)
BMI
SBP(mmHg)
DBP(mmHQ)

Cholesterol(mg/dL)

HDL-C(mg/dL)
LDL-C(mg/dL)
TG(mg/dL)
BS(mg/dL)
GOT(IU/L)
GPT(IU/L)
BUN(mg/dL)
Creatinine(mg/dL)

Baseline
(n=10)
161.80+5.92
64.50+8.91
24.55+2.19
128.00+10.78
83.10+5.07
136.70+23.34
43.67+13.64
92.50+£32.79
115.00+41.38
111.50+6.50
21.10+£4.15
17.00£5.29
12.56+4.82
0.58+0.09

Week 12
(n=10)
161.80+5.92
64.9+9.18
24.71+2.43
124.80+9.80
81.30+4.42
128.80+20.58
45.37+14.32
79.60£25.65
110.50£40.79
100.60+10.27*
22.60£3.06
20.50+5.99
12.98+3.13
0.62+0.14

Values are means £ SD, * Significant difference as compared with

baseline (p<0.05).
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