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Abstract

This study was conducted to compare and analyze the active and general components in mate leaf tea according
to degree of fermentation conditions. The contents of tannic acid of hot water extracts from #1 (mate leaf), #2
(Mate leaf after fermentation and roasting), #3 (Mate leaf after Pan-firing), and #4 (Mate leaf after final drying)
were decreased according to degree of fermentation conditions. Polyphenol contents of hot water extracts were
approximate in #1 and #3, with measurements of 43.45 mg/g and 38.20 mg/g, respectively. Caffeine contents were
6.78 mg/g in #1, 4.30 mg/g in #3, and 3.65 mg/g in #4. In addition, the level of total free amino acid of #1
was higher than that of #2, #3, and #4. Lightness (L) and Redness (a) values increased and yellowness (b) values
decreased after fermentation. When sensory tests were conducted, mate leaf tea after fermentation had pleasant

taste.
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Mate leaves

Washing

Steaming(100°C, 5 min)

Fermentation
(Humidity 80%, 30°C for 4 days at
thermo-hygrostat)

Drying and roasting
(60°C, 30 min)

Handrolling (10 min)

Pan-firing (250°C, 3 min)

Final Drying
(80°C, 30 min)

Fermented mate leaf tea

sample #1

sample #2

sample #3

sample #4

Fig 1. Preparative process of fermented mate leaf tea.

Ebdsizl 24
At BA1L park(11)9] ¥l whel a3 A
H A FHS AR 1 goll 20819 SFRFE 718k 70TCllA
307 FE3taL A U 59 1 mLdl 4 mL E
=2 =

SHTFE HUslA Az Alg 8|49 5 mL9} ferrous
tartrate -8-4(100 mL H,O9l|] FeSO, - 7H;O 100 mg, Rochelle
salt 500 mge &3AIZ] A) 5 mLS 83| &3 3 &
sorensen’s phosphate $+5-8<(pH 7.5) 15 mLE #7}8}al
540 nm®l| 4] spectrophotometer (Ultraspec 2100pro, Amersham
Co., Sweden)E ojgst] FREE =4 O}Od‘:} ojmj ghd
o] A7 ethyl gallateS ©]-8-3fe] AFs RFHozR
B Alkstat
= EEHE % S EE}EELOIC e 24

Z Z9 9= 82 Folin-Denis(12)H ol whel Ha 34
GAE 2FHE AR 1 goll 2081 FFFE st 70Tl
A 3023 FE3kAL A3 ts FE 05 mLo] 2N
Folin-ciocalteau reagent 0.1 mLE 37}l &3] 33
O 84 mLe| B /55 7Iete] A2olA 387 ¥-3-
AZ F 20% NaCO; 1 mLE 37}skal Ao 1413t
g AJZl & spectrophotometer  (Ultraspec  2100pro,
Amersham Co., Sweden)E ©]-8-3}e] 725 nmol|A| FEEE

N g

S5tk oln F F]u =9 2 tannic acid (Sigma,
St, Louis, MO, USA)E A &3l 2433t Ao zr
B Akt

% ZdH ot ek =42 DavistHoll whk(13) 504N
F=4 100 pLol 1 mL diethyl glycol S E3tsle] ALoA]
SEZEHHS- A1Z] 3 IN NaOH 100 uL9} &3] 37°CollA
301"&7& HhS- 2171 3.7— 420 nmel| A spectrophotometer (Ultraspec
Amersham Co., Sweden)E S3 =5 =43} t}
%— %E}Eiol‘i s}aF-S quercetin(Sigma, St, Louis, MO,
USA)S st 243 EFF o258 E ALkstdch

HAIZ0is &=

i3S =A37] Y3 AAEed5e 1,1 diphenyl-
2-picrylhydrazyl (DPPH)2] 3182 o] &3l A3}
(14). FE3A DA AN A8 1 goll 20819 FFTE
7ksted 70Tl 3027 F=3kaL A v F=4 200
Lo DPPH -&8(4x10™* M DPPH, ethanol 100 mL] &-3f)
800 L= 7}3F % absolute ethanolS 2 mL #7}sked 1037t

&3 3 O AeoA 1587 BESAI71AL 525 nmol| A
AR, A 5E HrlekA &2 9
& WE&=E ALKt ti2T2 = L-ascorbic
Fato] TFFAES Akl ALbstAth

m\qn n:lolr

J==E
F= po
acidE 74
EDA (%) =(1 - A/B) * 100

A : Absorbance of sample
B : Absorbance of blank



502 A F A S A A7 Al43 (2010)

Fr|eletzt 24

F Q18 e 22412 Mario 5(15)9] Wil wet waE
2 AR AFHT AF 1 goll 208]9] FFHFE 718k 70T
of| A 3087t &3l o3 tS FE N9 caffeine T
2245 9l5te] Waters 515 HPLC pump, 486 Tunable
Absorbance DetectorE 1743+ HPLC System2 AF8-31%3Th
4 columne p-Bondapak C18(3 9x300 mm, Waters)=
AHEE R oH, ol EAS HES : B ol EARS 20 : 69
:119] HIEZ 2489 1.0 mLming] £E2 UE% caffeine
¥ ZF3(Sigma, St, Louis, MO, USA) ¥ FZ94S 10 1L
FH3AT AETF2 280 nmSth

selofo| ot R 2

frejobu gt 9 oln At A A2 AR 1 g
20)2] ZRSE Flate] 10TNA 3057t 22811 o3k
the- ojztd o] PVPP (polyvinylpolypyrrolidone) 300 mg-2
$o] 3023 &5 & § 9 FA|(Whatman No.5)E 33}
o AlgloF STt 20 mL tubed] A|E Y 2 mLE
ninhydrin 8} 1 mL$} SnCl, €< 1 mLE ¥ &
F 80C<2] water batholl A 30%7t Z{ﬂO}Oq =t
W21l & == AnAFHTE AnAZ] AES T =
A (pH 2.2)2§ L35t 5 mLE A élo}ﬂ 0.45 um
membrane filter2 ]33t & olu]=Al F-A 7](Pharmasia
Biochrom 20, Biotech. Co., Zurichi, Swizerland)Z £33}
o} #2472 5-2 amino acid analysis column Na form(®4.6
x 250 mm)<S ARESI O ©]F/4-2 buffer A02 M
sodium citrate, pH 3.20), buffer B(0.2 M sodium citrate pH
4.25), buffer C(1.2 M sodium citrate pH 4.25), buffer D(0.4
M sodium hydroxide)E &2 E§3+ Ao F 3}l
-2 0.4 mL/min, Ak Uslo|=gd o= FA351]

o

ru
m{u a4 o\&

N' =2 o K

Mz =X

e 24 BEFY B AR 1 gol 70T < 100
mL H7Fekal 57k JEste] s A4S Q1% Algge
Z ARSI AlBEHe AAA|(IS555, Color Techno
System Co. Japan)E ©]-&3}] W7 15 mme] ™ o]
&

>

E3E cellol] 5 mL A|E89S Y3l L (lightness), a
(redness), b (yellowness) #o 2 YERATH

BSZHAL

s AR Baest Ye(16)7F AAgH WHE S-831 A
aAch AlEE mate AHA] U5, TE F A% OA|, G
@A, HEF Ax T EETH GAEE AFHT AR 1 g
70C & 100 mLE 7}l 5871 33 % cheese cloth®
73 T 40CE 2-ste] TsdAtel AREstaAth ()
Bl 20k 3 vlo] QAMF A A o AT F 208

ddsbe] ©el, 2ok |2 B, e B S8 VR eE
9% -scale (1702 3] fhek T ‘ol Hrb(1%), o}
= Q_']:g].l;]n = ‘/\]1—4'(27@) ‘HRE 0120]-1:]—’ = c/u]jr(?’
A), ozt SRk s ok ATk, SRk 25
= 9up BE FAE AR QP(H), o ek
o FER), BE A EE WE F0A),
ZFslth e Z=tP8F), ‘ofF Atk e olF =

o)z BrlsAT,

SHAE

EE AYE 33 whEste SAsIoH, FHgS
mean+SDZE EAISIATE AT Fol S A3l
SAS(Statistical analysis system 10.0 for windows, SPSS Inc.,
IL, USA)E ©]|-8-3}%] Duncan‘s range testol] 2|34 753}
oP, pe0.05o1 4 HFgk 7ol freld AolE Bl

o

[e] =i
Al ZHTto] Ao w2ukat 2uke A Hrk1s). whet
A maexte] B S FAAA FEHE FHE T

£ XA} SthEFg. 2). 1 ﬁﬂr & A mate FEE#1)l
A ghd o] 5.8140.02 pgmLZ SAHEH o mg
T {15 M) % HAF AxHenS A vt &

SHeFe 717} 5.56+0.03 pg/ml, 5.49+0.04 pg/mLE TrA e
A 7484 THp<0.05). Choi g}t Choi(19)& L&} 118

Tannic acid contents [plgfg]

o b
4 a
55- I I
.
45 — . : , =
#1 #2 #3 B4

Sample number

Fig 2. Contents of tannin in mate leaf tea according to degree of
fermentation conditions.

#1; Mate leaf, #2; Mate leaf after fermentation and roasting, #3; Mate leaf after Pan-firing,
#4; Mate leaf after final drying.
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Fig 3. Contents of total polyphenol(A), flavonoid(B) and electron
donating ability(C) in mate leaf tea according to degree of
fermentation conditions.

#1; Mate leaf, #2; Mate leaf after fermentation and roasting, #3; Mate leaf after Pan-firing,
#4; Mate leaf after final drying.
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Table 1. The contents of free amino acids in mate leaf tea
according to degree of fermentation conditions

(ug/mL)
Anino acids . Treatment condition
#1 # #3 #4
Threonine* 16.10t043  9.82+0.51  10.13025  7.0310.14
Valine* 7191+0.86  4830+1.19 4848+2.11 40.72+0.98
Methionine* Tr Tr Tr 1.21£0.02
Isoleucine* 11924027  13.65t0.36 11.71:0.13  14.6410.51
Leucine* 413003  542+0.10  4.84:009  8270.17
Phenylalanine* 19941051  14.85:0.39  14.20:027 17.70:0.32
Lysine* 723022 420£0.13  432#0.39  3.93:0.08
Serine 18581034  11.53t042 13.67:0.33  9.43:0.16
Taurine 48.64+0.78  3326+0.89 3323+1.53  32.78+1.05
Aspartic acid 249474526 15361473 138.59+4.88 126.14+3.26
Glutamic acid 340.628.35 20623621 204.48:5.16 150.39+5.12
Glycine 550+0.11  4.12+005  5.06:0.12  4.5610.14
Alanine 2925+0.79 16441024  16.82:0.37  13.95:0.27
Cystine 4361021  671:0.18 9731024  12.15¢0.33
Tyrosine 5.04:008  354+0.10  382:0.14  2.70+0.05
Histidine 921+006  6.13t021 5661031  3.62:0.06
Arginine 5492+127 3758077 34.84:1.02  26.51:0.87
Prorine 7283178 5372182 5431:1.62 5257135
phenylethylamine ~ 111.67+245  77.2612.37 7706323  59.39£2.58
Essential amino acids 13123232 96.24£2.68 93.68+324  93.50+2.22

Total amino acids 1,081.32+23.8 706.37+20.67 690.9522.19 587.6917.46

#1 Mate leaf, #2; Mate leaf after fermentation and roasting, #3; Mate leaf after
Pan-firing, #4; Mate leaf after final drying.

‘Essential amino acids. Tr : Trace.
Values are meantSD (n=3).

Table 2. The contents of amino acid derivatives in mate leaf tea
according to degree of fermentation conditions

(ug/mL)
Treatment condition
Amino acids 5
#1 # #3 #4
Sarcosine 2326+0.77 18.42+0.06 19.47x1.05 18.73+0.63
3-Alanine 5514022  4960.03 4.83x0.11 4.30+0.13
[3-Aminoisobutyric acid ~ 2.32£0.04  3.50£0.08 2.64:0.03  2.41+0.04

¥-Aminobutyric acid 30.651.21 21.87£1.68

Carnosine 23.34+0.64 18.04+0.50

22.2611.16  24.1810.62

1571£1.04  9.56%0.19

Total 96.082.88 66.7912.35

64.91£339  59.18£1.61

1)#1; Mate leaf, #2; Mate leaf after fermentation and roasting, #3; Mate leaf after
Pan-firing, #4; Mate leaf after final drying.

Values are meantSD (n=3).
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Table 3. Color values in mate leaf tea according to degree of
fermentation conditions

Sample L a b
#" 67.4620.132 9.56+0.03° 26.28+0.06°
) 88.95:0.20" -16.27£0.05° 24.63£0.12°
# 99.81£035° 0.7720.04° -17.690,08°
#4 90.19+0.18° 13.33:0,09" -25.28+0.04°

)#1 Mate leaf, #2; Mate leaf after fermentation and roasting, #3; Mate leaf after
 Pan- -firing, #4; Mate leaf after final drying.

Walues are meantSD (n=3). Means with the same superscripts in each column are
not significantly different (p<0.05).
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Fig 4. Contents of caffeine in mate leaf tea according to degree of
fermentation conditions.

#1; Mate leaf, #2; Mate leaf after fermentation and roasting, #3; Mate leaf after Pan-firing,
#4; Mate leaf after final drying.

Table 4. Sensory evaluation in mate leaf tea according to degree
of fermentation conditions

Sample  Sweet taste Bitter taste As?géent Savory taste acc(g;tearligity
#1 365:1187 565:173°  6.12:125° 268:112° 3.83:2.16"
B 405:102°  416+154° 434<138" 335:108" 4284197
8  508+123 323113 483:116° 5824203 49513
# 5312145 392:135° 437t149" 610168 596172

#1 Mate leaf, #2; Mate leaf after fermentation and roasting, #3; Mate leaf after
Pan- -firing, #4; Mate leaf after final drying.

Values are mean+SD (n=3). Means with the same superscripts in each column are
not significantly different (p<0.05).
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