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Abstract

Phenolic contents and antioxidant activities from the different mulberry leaves, i.e. fresh

mulberry leaves, dried mulberry leaves, and dried mulberry leaves after being immersed in boiling
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water were studied. Mulberry leaf samples were refluxed with three different solvents, i.e. water, water:
ethanol (1:1 v/v), and ethanol for 90 minutes. Total phenolic contents of different mulberry leaf extracts
were assessed based on the Folin- Ciocalteu method. Antioxidant activity was investigated by DPPH
assay. Chlorogenic acid, the most significant antioxidant phenolic acid found in mulberry leaves was
determined by high performance liquid chromatography. The results showed that fresh mulberry leaves
extracted with water provided the highest phenolic content (21.89 mgGAE/g DW) and antioxidant
activity (45.80 % ). Fresh mulberry leaf extracts admixed with maltodextrin were prepared into water
soluble tea powder. The effects of two different drying processes, i.e. freeze drying and spray drying
on the phenolic contents and the antioxidant activities were investigated. The phenolic contents of
mulberry tea powder obtained from freeze drying and spray drying were 4.19 and 4.44 mgGAE/g
sample, respectively. The antioxidant activities of the freeze drying and spray drying tea powder were
75.95 and 77.91 %, respectively. They were not significantly different. Chlorogenic acid, the main

phenolic acid was also found in mulberry leaf tea powder.

Keywords: water soluble tea powder; mulberry leaf; phenolic compound; antioxidant activity;

chlorogenic acid
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Table 1 HPLC gradient elution program for the analysis of phenolic acids.

Step time (min) % Acetonitrile 0.1 % Formic acid
0.5 10 90
2 10 90
3 17 83
5 24 76
10 35 65
5 50 50

Fresh mulberry leaves

Dried mulberry leaves

Dried mulberry leaves after
being immersed in boiling water

Figure 1 The appearance of different mulberry dried leaf processing
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Table 2 Phenolic contents and antioxidant activities of mulberry leaves obtained by different processing

methods
H,O 50 % Ethanol Ethanol
Mulberry leaf
| Phenolic content | Antioxidant | Phenolic content | Antioxidant | Phenolic content | Antioxidant
samples
(mg GAE/g DW) | activity (%) | (mg GAE/g DW) | activity (%) |(mg GAE/g DW) | activity (%)
Fresh mulberry
21.89+2.13% 45.80+3.23% 18.58+1.96% 37.93+1.62°% 15.31+1.07° 23.47+1.09%°
leaves
Dried mulberry
16.23+0.42° 40.13+1.29° 16.55+0.53% 28.85+1.83° 13.32+1.04° 24.55+0.76°
leaves
Dried leaves
after being
11.22+0.08° 36.57+1.27° 12.58+0.47° 31.36+2.32° 10.75+0.24° 22.45+0.55°
immersed in
boiling water

The data are expressed as mean # standard deviation. Difference of * ® and ° labeling represent significant different at

95 % confidence interval (p<0.05).
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Table 3 Phenolic contents and antioxidant activities of mulberry leaf tea infusions

Phenolic content Antioxidant Protocatechuic acid | Chlorogenic acid
Tea infusion
(mg GAE/g DW) activity (%) (mg/g DW) (mg/g DW)
Dried mulberry leaves 11.71+0.83? 38.10+4.92° 1.05+0.63° 5.53+1.417
Dried mulberry leaves after being
8.08+0.33° 17.2311.44° 1.97+0.40° 4.41+0.86°
immersed in boiling water

The data are expressed as mean + standard deviation. Difference o

95 % confidence interval (p<0.05).

f @ ° and © labeling represent significant different at

Table 4 Phenolic contents and antioxidant activities of water soluble mulberry leaf tea powder

Phenolic content Antioxidant activity | Protocatechuic acid | Chlorogenic acid
Tea infusion
(mg GAE/g sample) (%) (mg/g sample) (mg/g sample)

Freeze drying mulberry leaf tea

4.19£0.71° 75.95+5.29° 1.20+0.212 2.98+0.20°
powder
Spray drying mulberry leaf tea

4.44+0.57° 77.91£3.112 0.46+0.18° 4.36+0.312
powder

The data are expressed as mean + standard deviation. Difference of * ® and ° labeling represent significant different at

95 % confidence interval (p<0.05).

wiauaInfenauusfUSunanAnduinias
Lﬁadmﬁl’m protocatechuic acid vunfanmast
IINNIIFANY §2U89 quercetin B9t Tunanla
uan@i‘ﬁﬁaglﬂu%ﬂau (Buchner et al., 2006) K&
nsnasedginaadliiiniinsanaalsdindu
m@ﬁa:mUaaﬂmmﬂﬁq@eluﬁﬂmﬁvlﬁmﬂmlu
wiau Gdinsansalsddndunuimaanlunis
AIHOBNNDFTE AIULUIRIG LRZAA N Y
(Hunyadi et al., 2012; Wen et al., 2019) Fawu
U301 5.53 uaz 4.41 Jadnsudansuaiadng
uts lusinmanlumisneuunazlunsiouan
Aanauussaudiay Taonsans 2 oha 7 lden
ANITITINN b URanauLAILazluntaualn
fawauwis lifinnuuandrnuwagrednasan
fyzauauLTotiuiosas 95 uaaslwiAinin
nyaRwaANTI 2 1A AATIINUADUTIIAIGT

laiaauarinsdrsainuson nandSuiuadn

ﬁgwmLLa:qﬁ%’liﬁmawaSas:ﬁwui'lﬁm’m
wanarvnuwadrslvedanluaradislunton
auwAIuazlURauAINAUBLLAI L UNANTITL
AOUAII071915099TNNNTEAN UFIVBIENTI U
mwaﬁm:mm”'a L% rutin (quercetin-3-o-
rutinoside) 8138818 aalatdu quercetin
(Kalinova et al, 2018) @saatuaadaLiu
protocatechuic acid (Buchner et al., 2006) 7380
Hunabnmsialasladaves  Laanainialng
lalad (Nayak etal, 2015) 18I81IA1%AUYA
Bazendu 9
mu?fﬁ'mf:ﬂ'avlﬁﬁﬂmmmﬂsgﬂmlu
mjaulﬁayﬂugﬂmwﬂu%&iaumﬁ@a:mm{ﬁ Lo
anuazaIntunITuslae wazaloluntaudu
Arfdatandunsesadumudlised Lo
ﬁammmﬁwmuﬂsgmﬂumLLaQTﬂi:ﬁ;a’lua@ lag

W RN URANIINAAIUEILRHNRNRITRAAND

239



Thai Journal of Science and Technology

71 9 « aUUA 2 « Ain1AN - I8 2563

vaalalandaswiaRusuouitoans iliiAa
ANMNRZAIN AN TR LAz FzAn b T T
u5lna laglad@nsunafianisvituisuuuiiian
wdatdIauineununahamMIuAsLUUN bR a8

BIANTALTOE LATNIINILAIUUL N U B e T
qmv&gﬁamnﬁw 200 a9FNLTaLT IRELLIVEEY
avanaan 85 adeiTalfoa lWUSuawduadn
LLa:Qﬂf?ni@TmawaﬁmzvlaiLLmﬂ@mrTuarhaﬁ

{ a N @ v o
nildaarznauuadnuazgninsdiiuauya HoFIA DY
8892 WAAINANIIILATIZAAIAI1IT 4 N3

faaunsafuadinwan ldun chiorogenic acid 4. &731

@181naia HPLC @T@gﬂﬁ 6 UAY 7 TILFA
Tasunlnunsuvasnsaluadnuinsgiuuss
Tasulnunsnvedznsluntan lagwuin
mﬂﬁﬂmsﬁmﬁmuuLﬁamlﬁaﬁqm%nﬂﬁ -30

IR EaI AL ARINE D nE2 1IN
azmuﬁmmzauﬁqaﬁm%’uaﬁ'miumjaua@
d’ v 1A a A€ L3
Lwasl,ﬁ”l,@mimmﬂuaanua:qwﬁmimuagga
a A ' v A |a a
GREEEANLD) Taglunianauuraiysunaiuadn

1100
c
1000 E
£ 34
200 3 254 nm
E 2 P 3
= | E .
g
§/ -3
8
b=
‘E E
s £
g ceg £ e ceceee B Seee e e £ o«
o £E £ = L ELELLs ~N o FE € € r 4 £ E .
! £ EEEE E EEEEE ~EEEE E EE f E £
5 828 2 S BmE%8 g8 = 3¢ 2 8 &
\ b4 o ® I omwnse Cese om g5 & B 3
| Mabd Loddbbolesd UL L Lo slhe sd Lo e she—seke
1800 .
1600: E £
E 2 E 280 nm
14003 5
3
£
£
8
5
;
£ 5
52 58 : % E = §E z
| s = o= = = d
“
1003
903
803 360 nm
703
603
503}
403
- £
303 < £ 5 § € = c
203 & s £ & & £
3 o
E b T &8 3 B & 8
103 T8 v s ) s
03 k— k-
T T T T é T T T ] 1|° T T U T 1|5 T T T T 2|0 T T T T r

Time (min)
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acid and 2 = chlorogenic acid)
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