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ABTRACT

Scientific data suggest that green tea contains medical benefits of preventing various
diseases. Green tea is made up of plant compounds with prodigious amounts of nutrients that the
body requires. With the ability to burn fat and boost metabolic rate, green tea has significant effects
in term of weight loss. Furthermore, it also decreases cholesterol and blood sugar level. Green tea
can prevent coronary heart diseases. However, 100% pure green tea might not suit the taste of first-
timers. Therefore, an alternative is adding sweetener and other ingredients to the pure green tea,
allowing the substance to satisfy the palate of many. In most instant green tea, these sweeteners are
usually sugar, non-dairy creamer, or 3 in 1. Of which was displayed through research as substances
that cause chronic diseases such as diabetes, dyslipidemia, and etc.

The researcher acknowledge the issue and has the main objectives of this study as
1) comparison of sweeteners’ and other ingredients’ effects on the total phenolic content and
antioxidant level in green tea products. 2) study the total phenolic content and antioxidant level in
green tea. The study is done in the laboratory. Folin-Ciocalteu for Phenolic Lab test and FRAP
(Ferric reducing ability power) for Antioxidants level. The lab tests include 4 groups of green tea
products(100% pure green tea, green tea with sugar, green tea with sugar and nondairy creamer,
green tea with stevia).Each group will have products of 5 different lots.

The results from the study of TPC (total phenolic content) and antioxidants in green
tea products shows that 100% pure green tea has an average phenolic content of 37.03
mgGAE/g.sample making it the sample with the highest average phenolic content. Green tea with
stevia follows with the second highest average phenolic content of 34.35 mgGAE/g.sample.

Green tea with sugar is third with the average phenolic content of 5.38 mgGAE/g.sample.



Green tea with sugar and nondairy creamer has average phenolic content of 4.88 mgGAE/g. sample,
the lowest of all samples. As for the results for the antioxidant test, 100 % pure green tea is still
first with the highest average of 1,904.54 micromol. Green tea with stevia with the second highest
average of 1,864.07 micromol. Green tea with sugar with the average of 954.03 micromol. Lastly
green tea with sugar and nondairy creamer has the lowest average of 838.09 micromol.

In conclusion, adding sweeteners and other ingredients to green tea will alter the
phenolic content and antioxidant level greatly. However, adding stevia is an exception as the
phenolic content and antioxidant level does not differ much from the 100 % pure green tea.

Research shows that, green tea with stevia is not only a great alternative both in terms of
taste and health benefits. Stevia is 10-15 times sweeter than sugar, it doesn’t contain any calories

Stevia is a beneficial and palatable alternative to drinking pure green tea.

Keywords: Phenolic content, Oxidation, Sugar, Non-dairy creamer, Stevia
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a A ¥ < A Aaa Y Y o g 2 Py a gy AA g
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) o ' 9 A & ya 3 2R o d Aa o . oA ¥
TagodonanmsNasauoensarulvo@nasou WIALUE155AI% (reducing agent) AIHU
[ [ I o a 4
3972121871 Total Antioxidant Capacity (TAC) lumsiaanuasasnlumsiasd Taelds

a 9 < a 3+ . . . . . <
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U

S adAa
ITIVYVIBTIVY

3.1 nguilsznnsdieds
1 @ [ a I J = ~ Y 9 1 [ dy
nguAtednaanmaleIn ¥ lumsnaaeuisznonlidae 4 ngu aail
Y
1) ¥uEI 100% MUY 15 798719 (INNIKUA 5 lot. MTHAN)
¥ 1 g’l =)
2) WUVYI 100% + U1aNTE U 15 9I9819(ANINUA 5 lot. NITHARN)
y . 2
3)  FUVHD 100% + WIA1ANTIY + ATWNGY TIUIU 15 AI9819 (I1ANIHVA 5 lot.
N1SHAN)

Y o @ 1 g’; a
4) YUY 100% + MU UMY 15 AI9Y1 (NNMINUA 5 lot. NITHARN)

3.2 TUADUMITANYIIDY
= 9 4 = a @ Jd = Y
1. AnY1UeYaInlIzno UV T HANADNYUVED A3 THANNHNULAE
3 1ETUDU
= a 1] d v ] A o 9 g’;
2. G HUHANNNAIDIIMUNIHUA NI
a 4 a g’.} A,
3. msaanzfSunaasiluannavua Taslds Folin-Ciocalteu Tua1aien
Y Y
N4 4 NYU NQUAY 15 AI0613 9] A 4 ATININATOL
a 4 Q( a asg
4. mmma‘wmm‘ﬁﬁ’mauuﬁaaﬁixﬁ}aan Ferric Reducing Ability Power (FRAP)
Y Y
Assay TUBUIGING 4 NN NGUAZ 15 AIDYN 9 AL 4 ATINTNATDL
o d‘ 9 a < Y an
5. hwamsasn ldninszddeyaneana

6. onisremanisnaaouIY

33 !ﬂ%ﬂﬁﬁﬂ!!ﬁ$ﬁ1§!ﬂﬁ
1) aanll
1.1 Gallic acid Monohydrate
1.2 Methanol

1.3 Sodium carbonate anhydrous
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1.4 1,10 Phenanthroline

1.5 Folin- Ciocalteureagent

1.6 Ferrous Sulphate Heptahydrate

1.7 Ferric Chloride

1.8 Tnaond (Trolox)

1.9 FeSO4

1.10 HCI (Hydrochloric)

1.11 TPTZ (Ferric Tripyridyltriazine)

2) n3edile

2.1 Lﬂéﬁ]ﬂﬂﬂlﬂ%ﬂ\?

22 nseade lihmaiion 4 dumia

23 1n3eesans1laToanddiia alnInsIvlained (UV-Visible
Spectrophotometer)

2.4 Beaker YU 20, 25 LAy 100 daaans

2.5 Cuvette YUIA 1 LEUANAT

2.6 Volumetric pipette YU1A 1, 2, 5 11ag 10 Hanans

2.7 Measuring pipet UUIA 1, 2, 5, 118 10 Hanans

2.8 Micropipet ¥119 100 lu1nsans

2.9 VIAFVIVUIAEAN

2.10 VIAIATNIAT YA 20, 25 LA 100 Haaans

3.4 5mMInaaevidw

1. msnageudSmnailuansiu (Total Phenolic Content : TPC)

a I a = An A o as . o

Mns1endsuaveasuauIsnaanlasanITues Tsai et al. (2005) Tagii
y = 1 1 = =) a
W uTesastian1e 9 lalu 96 well plate YSu1a35 10 Tulasans i@uairsazale Folin-

. d' A = a ?1// Qy 9 = g’z a
Ciocalteu Phenol Reagent 71198914 1:10 U311035 100 luTasans aaneld 8 win amiway
4 = a o g’/ Qy

msazae lx@eua1s sy (1 M Na2C03) 31105 80 lulasaas waulwmwnny aanalily
d‘tﬂ a ] d‘ o [} 1 A d‘ d‘
Nilagunigll 37°C i 2 $21ue ensunani liiaaimsganaunasiniue1aaau 750 nm
auruafsunaaisdszneui Tuansrneununiuiasgiunsaunaan (Gallic Acid)

3 A a o a J v W ]
TeUNal ulaansy FUYANTALNAANADNINAIDY N (mg GAE/g sample)
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a J le a
2. ﬂﬁ’alﬂﬂ:‘ﬁqﬂﬁﬂﬁ&ﬁ%ﬂ‘lﬁ&ﬁﬂﬁizﬁ)ﬁﬁ% Ferric Reducing Ability Power

(FRAP) Assay

M519304 FRAP reagent

1. 40 mM Hydro

chloric acid (HCI)

Y '
l9thlagansa’lalasaanan 340 lulnsaas wevrluwinaulaeadeouils

511959 UATV 100 Vaaans

2. 300 mM Acetate buffer

¥4 Sodium acetate trihydrate 3.10 N Ju A9 glacial acetic acid USuas 16 Haaans

gj/ [ a 9 901 < a
1nUUSVSHIRsIUATY 1.0 anT AreUnavaondeou

3. 10mM TPTZ

¥3 TPTZ 0.06 51 aza1e 1y 40 mM HCI 151195 20 3adans

4. 20 mM FeCl,.6H,0

i Y ]
¥4 FeCl,.6H,0 0.5406 NTU azangluihnaudasnoeoudsuias 100 Uadans

5. Standard 1 mM FeSO,.7H,0

1 Y v
¥4 FeSO,.7H,0 0.0278 niu azateluinauilasadeouilsuag 10 Naaans

6. 10 mM Ascorbic acid

%3 Ascorbic acid 0.0176 N5U aza1e luunvea Usu1as 10 Haaans

N151A304 FRAP working reagent

Standard curve = Acetate buffer: TPTZ: H,O (10:1:1)

Sample = Acetate buffer: TPTZ: FeCl,.6H,0 (10 : 1 : 1)

YUADUMITNATOL

Solutions Blank Standard Test
Sample (ul) - - 10
Standard (ul) - 10 -
Working FRAP solution (pul) 150 150 150

wera 19t

Y g}/ S g}d'
VINU mm‘lmqmw

21 37°C WU 30 WA

JAINMIgANAULEIN 600 nm




17

a ¢y
35 MyIAzHiveNa
= = a 3’; = 3’, 1
1. nfseumeunansnsavasisenou TuannIuaveIruveINg 4 ngu Iag
an a J 9
T Anova TUMIAATIZHUDYA
= Q( 9 a = 3’, 1 as
2. fSeuMeuNamMINAaaUgNAUIUYABATT VDI UTIING 4 NG 1A8IT

a Y
Anova GLUﬂ"Iﬁ’J!ﬂiW%WGUE’)iJ”ﬁ



=
unmn 4

NaMSANEI NN IS

41 wanmisnaaoui3u W Tu@nsau (Total phenolic content : TPC) Tunqua10814

Y
M 4 NN Iﬂﬂ!ﬁﬂﬂﬂﬂﬂi1wm1ﬁi;§1uﬂiﬂuﬂﬁﬁﬂ

Y ' ) L, A Y gy
M31971 4.1 AIN1IYANAUUAIVOIATNIATFIN Gallic acid NANUTNIUAN 9 (0=3)

Gallic acid Absorbance
Mean SD
(mg/ml) 1 2 3
1.0 3.086 3.106 3.075 3.089 0.016
0.5 1.141 1.753 1.608 1.501 0.320
0.25 0.814 0.687 0.829 0.777 0.078
0.125 0.369 0.424 0.490 0.428 0.061
0.0625 0.283 0.276 0.257 0.272 0.013
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4.000 -
3.000 - y = 3.0166x + 0.0443
R? = 0.999
2000 -
1.000 -
0.000 | | | | | |
0 0.2 0.4 0.6 0.8 . D

MW 4.1 nsnlnduius senIeaImsganauaenuA LT UYeIEIINATIIM Gallic Acid



H a @ (] g = a 1
@15199 4.2 U518 Total Phenolics (mg GAE/g sample) Y9300 19 UIBUYYIBIFUAA N )

(n=4)
Sample Total phenolic content (mg GAE/g sample)
Lot 1 Lot 2 Lot 3 Lot 4 Lot S
Green tea 100% (2.5 g)
Al 36.65+1.51 31.1241.02 | 34.26+1.14 41.75£2.04 39.93+1.84
AS 36.60£1.30 34.49+1.15 37.55+1.49 41.82+1.74 37.48+0.58
A10 35.52+1.38 33.92+0.72 | 37.37+1.19 39.50+1.04 37.51£1.50
Green tea + Sugar (2.5 g)
Al 4.96+0.43 5.37+0.53 5.514+0.08 5.38+0.09 5.25+0.21
AS 5.284+0.49 5.51+0.49 5.72+0.05 5.50+0.21 5.19+0.17
Al0 5.324+0.50 5.66+0.26 5.51+0.13 5.35+0.16 5.13+0.15
Green tea + SR (2.5 g)
Al 33.00+1.19 35.1240.46 | 35.42+0.45 31.39+2.57 32.77+2.18
A5 36.70+1.13 36.40+1.30 | 33.60+0.28 32.94+2.37 31.62+1.75
Al10 36.49+1.32 36.7240.60 | 35.08+1.43 33.35+2.72 34.65+0.70
Greentea3inl (2.5g)
Al 5.10+0.41 5.09+0.14 4.43+0.07 4.44+0.19 5.35+0.16
AS 4.66+0.07 4.95+0.29 4.75+0.21 4.04+0.18 5.10£0.17
Al10 4.57+0.15 4.88+0.12 4.95+0.34 6.40+0.47 4.47+0.14
wnewa. Al - @etufi 1 Tuudaz lot M3wan

A5 A0e1aN 5 luuaag lot MTHAA

A10 = 72908190 10 luugag lot NSHAA
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40 37.59
3674 36.76

35.26
33.54 34.25

. : . I - : :

Green tea 100% (2.5 g) Green tea + Sugar (16.5 g) Green tea + SRE.(2.5 g) Greentea 3in 1 (20.0 g

35

30

W Awdsiil  l dwedueis [l dedi o

H a % 1 g
NN 4.2 uwugumwuﬁmﬂ‘%mm Total Phenolics (mg GAE/g sample) UDINIDYINUIY

=3 a 1
IUYIBTIFUANN €] (n=4)

NNURUMNLAAIUT U Total phenolics (mg GAE /g sample) ﬂjﬂﬁﬁl’flﬂfhﬁﬁlﬁlﬂﬁlﬂ"]
FIFUAAN ] (n=4) TABNITFUIINAIVHINTIUIU 3 AI0E1 vonanTai ¥ uTeIa 4 nqu
w1311 Green tea 100% (2.5 g) ANMABUDIF106199 1,5, 10 31/5018 Total phenolics
(mg GAE / g sample) 36.74, 37.59, 36.76 (1U@191), Green tea + Sugar (16.5 g) AUnAUeq
§106147 1, 5, 10 H11/3279 Total phenolics (mg GAE / g sample) 5.29, 5.44, 5.39 (AWEIND),
Green tea + SR (2.5 g) A1Unaeveed0819d 1,5, 10 H13118 Total phenolics (mg GAE / g
sample) 33.54, 34.25, 35.26 (MUAIAV) 11a2 Green tea 3 in 1 (20.0 g) AunasreeRa0g1ad 1, s,

10 H1/511% Total phenolics (mg GAE / g sample) 4.88, 4.70, 5.05 (M1N&191)
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d
d a a
4.2 mﬁamwwqmmiﬁmﬂggaﬂaizﬁmﬁﬁ Ferric reducing antioxidant power (FRAP)
a 4 1 o 1 {

INWANTAATIZHHIAT FRAP Value 1ag1i1a1 Absorbance 11 1801na151105911

A Yy 9 ' [ Al A A A 1 A
Ferrous sulfate 1A UITNIUA 9] TAAINITHANAUUTINAINEIIAAY 600 nm WA DAY
[ 1 ~ 9 [ ~ o 1A Y 9 [ Y4
(Mean) AUV UUIATIIU (SD) ldwadsarsned 4.3 e ldadensmanudunus

FEHANAIMITYANAULAINVANWANTUVDIA15IATF I Ferrous sulfate TAHARININT 4.3
1 ’é a 1 o 1 $ o 1

#198191191W 9% AR 9 111A1 Absorbance 71 1AM A1 FRAP value

= 9 [ A
I@ﬂllﬁﬂﬂlﬂﬂﬂﬂﬁ17\|ﬂ1@5ﬁ1um@\1 Ferrous sulfate llﬂwa@\wni']\iﬂ 4.4

3 1 H 9 9 ]
ﬂﬁN‘ﬁ 4.3 711 Absorbance UBIT1TNINTIT1U Ferrous Sulfate ﬁmmmmumq q (n=3)

FeSO,.7H,O Absorbance Mean SD

(uM) 1 2 3

1000 1.709 1.716 1.698 1.707 0.009
500 0.850 0.845 0.853 0.849 0.004
250 0.423 0.432 0.430 0.428 0.005
125 0.211 0.220 0.225 0.219 0.007
62.5 0.102 0.109 0.110 0.107 0.004
31.25 0.062 0.065 0.068 0.065 0.003

15.625 0.034 0.041 0.039 0.038 0.003
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1.6 1 y = 0.0017x + 0.0066
1.4 - R2 = 0.9999

0.8 -

0.6 -

0.4 -

0 h T T
0.0 200.0 400.0 600.0 800.0 1000.0 1200.0

MW 43 N5 ANNFUHUTI2HI19AINITRANAUNAIN DA VT UYDIAITIATF IV

Ferrous Sulfate



24

H 1 ?,' a 1
M13197 4.4 FRAP value Y038208 1911 UV BI¥UAN 9 (n=4)

Sample FRAP value (uM)
Lot 1 Lot 2 Lot 3 Lot 4 Lot5
Green tea 100% (2.5 g)
Al 1981.40+12.99 1888.69+12.60 1906.17+7.36 1905.45+12.06 1804.71+£8.22
A5 1935.43+16.14 1902.77+7.98 1923.69+23.18 | 1949.31+70.44 | 1887.96+12.19
Al0 1953.86+£10.21 1915.62+13.48 1854.59+10.10 1875.87+15.31 1882.57+13.21
Green tea + Sugar (2.5 g)
Al 985.63+18.13 949.66+11.00 960.25+13.63 967.65+13.04 944.78+18.71
AS 981.59+26.69 994.64+13.16 964.13+11.84 941.25+30.32 928.19+13.67
A10 930.46+26.81 962.55+7.46 954.75+18.39 921.35+20.49 923.60+13.13
Green tea + SR (2.5 g)
Al 1892.31+8.79 1830.40+4.23 1854.56+10.06 1866.46+4.11 1854.23+10.99
A5 1874.16+6.76 1868.76+14.90 1843.33+0.90 1867.06+13.83 1829.76+2.28
Al10 1874.33+6.82 1889.35+28.02 1877.15+£8.72 1883.70+9.43 1855.61+4.05
Greentea3in1 (2.5 g)
Al 831.66+38.63 811.49+89.95 898.47+17.61 807.56+10.74 844.50+32.97
AS 829.24+24 .81 820.06+34.64 800.71£24.40 836.24+31.18 831.75+42.80
A10 893.43+19.14 820.43+33.67 846.07+62.24 824.254+44.15 875.50£19.91
Ascorbic 1706.8642.75
acid 1 mM
wnewa. Al = @e0uil 1 Tuudaz lot mIwan
A5 = @81f 5 Tuudaz lot MInaa

Al0

A19819N 10 luuaag lot MITHAA
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2500.00

2000.00

1500.00

1000.00

500.00

Green tea 100% (2.5 g Green tea + Sugar (16.5 g Greentea + SR (2.5 g Greentea 3in 1 (20.0 g)

W Aweeanl [l dwaei s [l d19ehan 1o

{ a (% 1 %l a 1
MNN 4.4 UAUYUNINILTAS FRAP value V9IAID8191 WUV IBIFUAA q (n=4)

INUANGINTMN FRAP value ¥095208101 1311373355 ad13 ) (n=4) Tnoms qu
1INFI0E195 119U 3 A18619 YeamARTMITH TN 4 ngu WU 11U Green tea 100% (2.5 g)
AR ABU0IA196197 1,5, 10 T1UTu18 FRAP value 1897.28, 1919.83, 1896.50 (M)
(ANWEIND), Green tea + Sugar (16.5 ) AURABVDIFTI06197 1. 5, 10 7113181 FRAP value
961.59, 961.96, 938.54 (uM) (AEIND), Green tea + SR (2.5 g) AUNAGVOINIOE 1, 5, 10 3
15119 FRAP value 1859.59, 1856.61, 1876.03 (uM) (A14@18Y) 112 Green tea 3 in 1 (20.0 g)

ANNAYVDIAI081T 1, 5, 10 VU519 FRAP value 838.74, 823.60, 851.94 (uM) (MNUA1AY)
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=X Y
ﬁ?ﬂﬂﬁﬂ]’iﬂﬂ‘]&ﬂ tavataHallue

51 ayUwamsfinm
= a( 9 a [ = A Aa ]
511 mMsAn¥IgnTvesasaIueyyasdsy nazszauaslsenoud Tuannioglu
a o 14 =
HAANDINY VY
o £ Y a Y . . . .
S5.1.1.1 wam:mmmmmmimumggaaaim’JEJ?% Ferric Reducing Antioxidant
a [ 4 g‘; 1 1 o ] o 1 H 9 1Y 4
Power (FRAP) Y04WAAN NI UT8ING 4 Nqu Taemsguaoe1s tazihuimaunae lanaasll
4‘ 1 A a‘fal a 9 ax a [ o =) o 1 A

M3191 5.1 AURAVGNTAIUOUYADATL AIIT FRAP assay VOIHAANUNSUVIAI0819NG

9
194 NQu

nandeEnIWan NNy UTe FRAP value (M) |
BUVYI 100% (2.5 NTN) 1,904.54 |
T2 100% (2.5 N3 + 1eanso 954.03 |
TG 100% (2.5 NF21) + 1hananse + avaniie 838.09
FUVL 100% (2.5 NTN) + WM 1,864.07

@ £ a a [ J ? 1
ﬁ?ﬂﬂﬁfﬂiﬁﬂi&ﬂ imuqmﬁ’mauyjaaﬁsz VOINAANUNBUVEING 4 nauy
A [ Afg) a A A =\ Y] =) [
NUIEAUGNTATUDUYADAIZNINNGAAD WUV 100% (2.5 DTW) BPUVYI 100% (2.5 NTN) +
9 9
wajﬁmm ¥UVY? 100% (2.5 DY) + U1W1ANT 1Y ¥UVY? 100% (2.5 NTN) + HIM1ANIT Y +

= = o w
ATUNYN(HINAAL)
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5.1.1.2 wamsnaaevUsui1aW Iuansau (Total Phenolic Content: TPC) UD
a [ ' = g 1 1 Y ] o 1 = 9 o dy
HAAN AN UTEING 4 NN TAeMIguaAI0e 1 tazihumannae lanaaail

b4
1 v 1

H 1 H a @ I'd % [] 4
M519N 5.2 AUNAY TPC UDINANN UNWUVSIAIDENNTUNG 4 DAV

q q

naudIEn AN Y UTe Total phenolic content
(mg GAE/g sample)
TUVYD 100% (2.5 NTN) 37.03
$UTED 100% (2.5 N5 + 1heanse 5.38
‘ U 100% (2.5 A3 + 1aanae + Ao 4.88
| UV 100% (2.5 NTY) + waj’mam 34.35

= a = a a [ o = %’_, J AA A
ﬁ’gﬂf«lﬁﬂ1§ﬂﬂﬂ1 ﬂﬁmmmuaﬂim VDIWAANUNTUVYINN 4 NQN NS
= a A A = @ = v 9
‘Njuﬁﬂi’nl WINNTAND BUVYI 100% (2.5 DTY) ¥UVYI 100% (2.5 NTW) + UYINITUY
E4 P4
GHTL%EJ? 100% (2.5 NTU) + UIN1ANI Y GIﬂ!ﬁJEJ’ZI 100% (2.5 AFU) + UIN1ANIE + fﬁlllﬁﬂll

(MUA1AD)

Y ' 901 =) =1

5.1.2 ﬂ”liﬁﬂ“kﬂﬂﬁﬂli’)x‘lﬁWﬁGlﬁ!ﬂ’JHJTT’NuLlazﬁ”lilﬁ%uﬁh\i il Taun Wana asuiowy

a a o 4 =)

1 U Q( a 3
WEnNUARITAUgNEMueYYaddsziazszauasUszneuTl Tuanlundadusisnien

a

1 U Qo’ a U
TagnmsiiuulSeufiouaunana19uesszaugnisiueyyasdszuazszauil Tuan

[

[ Y
T dien 100% &4 lanan1sdnyIaail
Y

51.2.1 MIIAAMINAVDIAITINANUNIIULASAITIATUA 9 Jaun 1W1a1a

1 U Qo’ a
Asuion WA MU ADTTAUNTAUUYADHATE
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H 1 ' i d 1 @ £ a 1 a
MI19N 5.3 ﬂ’J'IlILW]ﬂ@]']\?ﬂ'lmaEJHJL!TIEJQEUE]\153ﬂTJi]1/]‘15{59]/'11&@HQQ@ﬁi%lH%']LL@ﬂ%‘BHﬂ

¥UVED WUV + ¥V +
a 1 ~ 901 9 3 in 1
¥UAW AnaY 100% Wiaa NN
1,904.54 954.03 1,864.07 838.09
Gm!:‘flt’l’) 100% 1,904.54 - 950.51* 40.47 1,066.45%*
‘I)'TLETJEJ’J +1U1ea 954.03 - 910.04* 115.94
UV + AN | 1,864.07 - 1,025.98*
3inl 838.09 -

[l
= aaA

* WA AYNINaDANIEA .05

' 9 o Ly a
inﬂ@nﬁ'NW‘]J’N"]ﬂﬁJfJ’) 100 % Qg G]J"IL%EJ’J-I-W‘EUU'IW'J'IH ﬁigﬂﬂﬂﬂﬁﬁ'lu@‘lélial’ﬁ@ﬁi

[

uanAnuedeiided Ry NTzaY 0.05 TaeauTied 100 % wag ¥uTer+vg v Tszaugn

s, €8

. g :
AuoyyadaTEgInI WTer+iaia uag ¥UVeIgas 3 in 1

U2 100 % A0 WUVS NG A1 P value =0.720 > 0.05 (0L=0.05) 8oUTU H,
3T 100 % A0 WITe1HAE AP value =0.000 < 0.05 (CL=0.05) ooNTY H,
FUVE 100 % A9 B UV 3 in 1 f1 P value =0.000 < 0.05 0L=0.05) #ONTU H,
5122 mIAnIwavesaslfanunIuriiane q 14un daia avuie

naMIUARIEA IS luan
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a 1 ' A g 1 o = a 1 Aa
MA1919N 5.4 ﬂ'J'l?JLW]ﬂG]'I\TﬂHﬂﬂﬂlﬂuﬁ'lﬂﬂ GumizﬂmﬂiWiuaﬂiu%nmawuﬂ

¥ Ve WUV + ¥V +
a 1 ~ 901 9 3 in 1
¥UAW AnaY 100% 1aa NN
37.03 5.38 34.35 4.88
‘Iﬂﬁ{lﬂ') 100% 37.03 - 31.65% 2.68 32.15%
¥UVYI + U 5.38 - 28.97* 0.5
FUVY + AU | 34.35 - 29.47*
3in1 4.88 -

[
A o aad

* WA AYNNaDANIEA .05
J = = 9 ~ [ = a
AINAITWNUNTBUVYI 100 % Lag BUVYI+FUUIHINTU lligﬂﬂ’fﬁiwjuﬁﬂ
[ [ [] A v o W ~ @ =\ =) 9 = @
UANA NN UDINUUITINUNTEAU 0.05 Tﬂﬂ‘lﬂ!ﬂlﬂﬂ 100 % tag FUVYIFHUININU UTSAUTT

= a 1 = 90’ a .
Wluan gANI FUVYIFUINA UAZBUVIIFAT 3 in |

WU 100 % Ao WUVeI1+HA MU A1 P value =0.970 > 0.05 (0L=0.05) 8NS5 H,
FUVL 100 % A9 FUVIUWE A1 P value =0.000 < 0.05 (0L=0.05) #OUTU H,

FUVL 100 % A9 BUVGI 3 in 1 1P value =0.000 < 0.05 OL=0.05) 8ON5L H,

5.2 ﬂﬁﬂ§1ﬂﬂﬁﬂ1§ﬂﬂﬁﬁﬂ
s
52.1 wan13n329da YsuaW Tu@nsaw (Total Phenolic Content : TPC) HAZIZAUONT
a a o o Y ' @ ] % 1 a o o S
ﬁ’mmpgaamwmwammmm@m N 4 NQUAIDYN @QWU’JﬂHWﬁ@ﬂm"Wlﬂﬁﬂ’J 100 % HU
=3 = a [ Q! 9 a d' J
%zwuwammﬂammﬂuaﬂmu HAZ IEAUGNTATUDUNADATS HINNTA !Lﬁ%iuﬂ@ll"ll’é]\‘i
a [ J = A a Y [ Y v 3 1 G =
Nﬁ@lﬂﬂ!“ﬂ“lﬂl"llil’:]“l/lW]llﬁ1’ial‘ﬁﬂ’31llﬂ’ﬂuﬂ\1 3 0UY ll@l,l,ﬂ I UIAA+FATUINYY LAY
9 [ a [ 4 ~ 9 ~ =1 Aa .
U WUIITAAANUNTUVII+UYTVTITU nuravesdsua Tuansiu (Total Phenolic
n{g) a A A A Y A v W a [ 14 =
Content : TPC) uazqmmuwyja@ﬁszu1ﬂﬂqmmzuﬂ§mm1ﬂammﬂuﬂuwammmmmm

100 %
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a 1 Ao 1 = a [ Q'sl a = 1 a Y] '
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v I
Wern laviamauiiUsumil Tuansau (Total Phenolic Content : TPC) 1AL SLAUGNTAIU
a ] 1 [ aa X 1 a [ 4 = A 1 %‘ %‘ = =
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M13199 5 AI1N1TGANAUNAIVBIAITHINTF I Ferrous Sulfate 1aZAIDI19BUTEIFUAA )

VBININATOU Total Phenolic Content Assay

Standard Concentration Al A2 A3 A4 Mean SD
Gallic acid 1.0 3.086 | 3.106 | 3.075 | - 3.089 | 0.016
0.5 1.141 | 1.753 | 1.608 | - 1.501 | 0.320
0.25 0.814 | 0.687 | 0.829 | - 0.777 | 0.078
0.125 0.369 | 0.424 | 0.490 | - 0.428 | 0.061
0.0625 0.283 | 0.276 | 0.257 | - 0.272 | 0.013
Sample Sampling Al A2 A3 A4 Mean SD
Greentea (G) | G1 A-1 2.705 | 2.851 | 2.726 | 2.948 | 2.807 | 0.114
25¢g Gl A-5 2.662 | 2.817 | 2.873 | 2.863 | 2.804 | 0.098
G1 A-10 2.583 | 2.702 | 2.814 | 2.790 | 2.722 | 0.104
G2 A-1 2.308 | 2.419 | 2.352 | 2.483 | 2.391 | 0.077
G2 A-5 2.559 | 2.582 | 2.716 | 2.723 | 2.645 | 0.087
G2 A-10 2.539 | 2.591 | 2.605 | 2.671 | 2.601 | 0.054
G3 A-1 2.514 | 2.608 | 2.694 | 2.694 | 2.628 | 0.086
G3 A-5 2.926 | 3.005 | 2.820 | 2.751 | 2.876 | 0.113
G3 A-10 2790 | 2.803 | 2.986 | 2.867 | 2.862 | 0.089
G4 A-1 3.136 | 3.301 | 3.332 | 3.000 | 3.192 | 0.154
G4 A-5 3.229 | 3.206 | 3.335 | 3.019 | 3.197 | 0.131
G4 A-10 2931 | 3.108 | 3.061 | 2.988 | 3.022 | 0.078
G5 A-1 2974 | 3.236 | 3.084 | 2.923 | 3.054 | 0.138
G5 A-5 2.838 | 2.833 | 2.925 | 2.883 | 2.870 | 0.043
G5 A-10 2745 | 2.897 | 3.014 | 2.832 | 2.872 | 0.113
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Sample Sampling Al A2 A3 A4 Mean SD
Green tea + GS1 A-1 2.810 | 2.538 | 2.379 | 2.329 | 2.514 | 0.216
Sugar (GS) GS1 A-5 2.863 | 2.804 | 2.701 | 2.324 | 2.673 | 0.242

165¢g GS1 A-10 2924 | 2.818 | 2.682 | 2.347 | 2.693 | 0.251
GS2 A-1 2.871 | 2.922 | 2.728 | 2.339 | 2.715 | 0.263
GS2 A-5 2980 | 2918 | 2.809 | 2.432 | 2.785 | 0.245
GS2 A-10 3.053 | 2.803 | 2.756 | 2.839 | 2.863 | 0.131
GS3 A-1 2,797 | 2.731 | 2.784 | 2.830 | 2.786 | 0.041
GS3 A-5 2904 | 2.872 | 2.870 | 2.921 | 2.892 | 0.025
GS3 A-10 2.691 | 2.833 | 2.834 | 2.790 | 2.787 | 0.067
GS4 A-1 2.719 | 2.730 | 2.661 | 2.770 | 2.720 | 0.045
GS4 A-5 2.633 | 2.793 | 2.865 | 2.831 | 2.781 | 0.103
GS4 A-10 2.604 | 2.748 | 2.789 | 2.692 | 2.708 | 0.080
GS5 A-1 2.574 | 2.557 | 2.730 | 2.765 | 2.657 | 0.106
GS5 A-5 2.529 | 2.589 | 2.670 | 2.714 | 2.626 | 0.082
GS5 A-10 2.537 | 2.592 | 2.560 | 2.702 | 2.598 | 0.073
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Sample Sampling Al A2 A3 A4 Mean SD
Green tea + SR | GSR1 A-1 2.398 | 2.565 | 2.576 | 2.588 | 2.532 | 0.090
(GSR) GSR1 A-5 2.723 | 2.881 | 2.887 | 2.754 | 2.811 | 0.085
25¢g GSR1 A-10 2.882 | 2.654 | 2.843 | 2.803 | 2.796 | 0.100
GSR2 A-1 2.728 | 2.715 | 2.665 | 2.658 | 2.692 | 0.035
GSR2 A-5 2.834 | 2.724 | 2903 | 2.691 | 2.788 | 0.098
GSR2 A-10 2.750 | 2.855 | 2.831 | 2.815 | 2.813 | 0.045
GSR3 A-1 2.690 | 2.716 | 2.763 | 2.691 | 2.715 | 0.034
GSR3 A-5 2.558 | 2.578 | 2.568 | 2.607 | 2.578 | 0.021
GSR3 A-10 2.587 | 2.755 | 2.805 | 2.608 | 2.689 | 0.108
GSR4 A-1 2.680 | 2.426 | 2.283 | 2.256 | 2.411 | 0.194
GSR4 A-5 2.725 | 2.520 | 2.572 | 2.293 | 2.528 | 0.179
GSR4 A-10 2.751 | 2.646 | 2.565 | 2.272 | 2.559 | 0.205
GSRS5 A-1 2.638 | 2.620 | 2.521 | 2.281 | 2.515 | 0.164
GSRS5 A-5 2482 | 2.531 | 2.464 | 2.235 | 2.428 | 0.132
GSR5 A-10 2.639 | 2.728 | 2.603 | 2.655 | 2.656 | 0.053
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Sample Sampling Al A2 A3 A4 Mean SD
Greentea3inl | GT1 A-1 3.148 | 2.888 | 2.988 | 3.457 | 3.120 | 0.249
200¢g GT1 A-5 2.870 | 2.810 | 2.825 | 2.908 | 2.853 | 0.045
GT1 A-10 2.922 | 2.796 | 2.756 | 2.719 | 2.798 | 0.088
GT2 A-1 3.065 | 3.024 | 3.160 | 3.203 | 3.113 | 0.083
GT2 A-5 2.925 | 2.902 | 3.016 | 3.279 | 3.030 | 0.173
GT2 A-10 2.939 | 2915 | 3.073 | 3.031 | 2.989 | 0.075
GT3 A-1 2.679 | 2.694 | 2.770 | 2.720 | 2.716 | 0.040
GT3 A-5 2.801 | 2.799 | 3.051 | 2.988 | 2.910 | 0.129
GT3 A-10 2.855 | 2.863 | 3.281 | 3.113 | 3.028 | 0.207
GT4 A-1 2.588 | 2.689 | 2.770 | 2.853 | 2.725 | 0.113
GT4 A-5 2.602 | 2.434 | 2355 | 2.536 | 2.482 | 0.109
GT4 A-10 4.196 | 4.096 | 3.637 | 3.693 | 3.906 | 0.282
GTS A-1 3.255 | 3.403 | 3.254 | 3.166 | 3.270 | 0.098
GTS A-5 3.067 | 3.194 | 3.214 | 3.001 | 3.119 | 0.102
GTS5 A-10 2.750 | 2.756 | 2.824 | 2.624 | 2.738 | 0.083
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M13199 6 AINITYANAUUAIVOIAIININTFIY Ferrous Sulfate 1AZAIDI 1B UTEIFUAA )

VBININATOU FRAP assay

Standard Concentration Al A2 A3 A4 Mean SD

FeSO,.7H,0 | 1.0M 1.709 1.716 1.698 - 1.707 | 0.009
0.5M 0.850 0.845 0.853 - 0.849 | 0.004

0.25M 0.423 0.432 0.430 - 0.428 | 0.005

0.125M 0.211 0.220 0.225 - 0.219 | 0.007

0.0625 M 0.102 0.109 0.110 - 0.107 | 0.004

0.0312 M 0.062 0.065 0.068 - 0.065 | 0.003

0.0156 M 0.034 0.041 0.039 - 0.038 | 0.003

Sample Sampling Al A2 A3 A4 Mean SD

Green tea (G) | G1 A-1 2.003 1.994 1.978 1.976 1.987 | 0.013
25¢g Gl A-5 1.943 1.932 1.964 1.928 1.941 0.016

G1 A-10 1.964 1.964 1.945 1.966 1.960 | 0.010

G2 A-1 1.901 1.887 1.909 1.882 1.895 | 0.013

G2 A-5 1.909 1.915 1.897 1.914 1.909 | 0.008

G2 A-10 1.904 1.937 1.923 1.923 1.922 | 0.013

G3 A-1 1.905 1.914 1.921 1.908 1.912 | 0.007

G3 A-5 1.947 1.943 1.896 1.932 1.930 | 0.023

G3 A-10 1.862 1.849 1.859 1.873 1.861 0.010

G4 A-1 1.900 1.925 1.919 1.902 1.911 0.012

G4 A-5 1.888 1.987 2.039 1.907 1.955 | 0.070

G4 A-10 1.861 1.880 1.896 1.890 1.882 | 0.015

G5 A-1 1.801 1.809 1.812 1.821 1.811 | 0.008

G5 A-5 1.878 1.900 1.891 1.906 1.894 | 0.012

G5 A-10 1.878 1.908 1.883 1.885 1.889 | 0.013
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Sample Sampling Al A2 A3 A4 Mean SD
Greentea+ | GSI1 A-1 1.967 1.998 2.010 1.992 1.992 | 0.018
Sugar (GS) GS1 A-5 1.998 1.995 2.041 2.044 2.020 | 0.027

165¢g GS1 A-10 1.960 1.898 1.939 1.948 1.936 | 0.027
GS2 A-1 1.948 1.945 1.965 1.966 1.956 | 0.011
GS2 A-5 1.997 1.987 1.999 2.019 2.001 | 0.013
GS2 A-10 1.958 1.970 1.970 1.976 1.969 | 0.007
GS3 A-1 1.981 1.949 1.963 1.972 1.966 | 0.014
GS3 A-5 1.953 1.980 1.977 1.970 1.970 | 0.012
GS3 A-10 1.943 1.984 1.966 1.949 1.961 | 0.018
GS4 A-1 1.982 1.987 1.960 1.965 1.974 | 0.013
GS4 A-5 1.973 2.003 2.045 2.020 2.010 | 0.030
GS4 A-10 2.050 2.031 2.028 2.000 2.027 | 0.020
GS5 A-1 1.973 1.953 1.948 1.928 1.951 | 0.019
GS5 A-5 1.945 1.919 1.947 1.926 1.934 | 0.014
GS5 A-10 1.939 1.938 1.911 1.931 1.930 | 0.013




4
15197 6 (Md)

42

Sample Sampling Al A2 A3 A4 Mean SD
Green tea + SR | GSR1 A-1 1.911 1.891 1.897 1.894 1.898 | 0.009
(GSR) GSR1 A-5 1.883 1.888 1.872 1.878 1.880 | 0.007
25¢g GSR1 A-10 1.887 1.882 1.881 1.871 1.880 | 0.007
GSR2 A-1 1.831 1.841 1.839 1.835 1.836 | 0.004
GSR2 A-5 1.875 1.895 1.861 1.867 1.875 | 0.015
GSR2 A-10 1.859 1.895 1.900 1.927 1.895 | 0.028
GSR3 A-1 1.864 1.870 1.847 1.861 1.861 | 0.010
GSR3 A-5 1.849 1.850 1.850 1.849 1.849 | 0.001
GSR3 A-10 1.878 1.879 1.879 1.896 1.883 | 0.009
GSR4 A-1 1.867 1.877 1.872 1.873 1.872 | 0.004
GSR4 A-5 1.856 1.869 1.887 1.881 1.873 | 0.014
GSR4 A-10 1.878 1.897 1.898 1.886 1.890 | 0.009
GSRS5 A-1 1.855 1.856 1.877 1.853 1.860 | 0.011
GSRS5 A-5 1.834 1.835 1.839 1.835 1.836 | 0.002
GSRS5 A-10 1.860 1.856 1.865 1.865 1.862 | 0.004
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Sample Sampling Al A2 A3 A4 Mean SD
Green tea GT1 A-1 2.303 2.333 2.393 2321 2.338 | 0.039
3inl GT1 A-5 2.400 2.452 2.454 2.435 2435 | 0.025
200¢g GT1 A-10 2.398 2.410 2.416 2373 2.399 | 0.019
GT2 A-1 2.377 2.297 2.199 2.397 2317 | 0.090
GT2 A-5 2.472 2.390 2.428 2414 2426 | 0.035
GT2 A-10 2.421 2.465 2.436 2.384 2426 | 0.034
GT3 A-1 2.398 2.423 2414 2.383 2.404 | 0.018
GT3 A-5 2.376 2.424 2.429 2.398 2.407 | 0.024
GT3 A-10 2.454 2.493 2.498 2.363 2452 | 0.062
GT4 A-1 2.415 2.420 2.422 2.398 2414 | 0.011
GT4 A-5 2.381 2.349 2.308 2.331 2.342 | 0.031
GT4 A-10 2.276 2.349 2.317 2.379 2.330 | 0.044
GTS A-1 2316 2.383 2.374 2.329 2.351 | 0.033
GTS A-5 2.279 2.335 2.360 2.377 2.338 | 0.043
GT5 A-10 2.370 2.360 2.403 2.393 2382 | 0.020
Ascorbicacid | 1.0M 1.708 1.704 1.709 - 1.707 | 0.003
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Green tea + SR
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