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Chemical Compositions and Antioxidant Capacities of Bauhinia strychnifolia Craib : Grilling

with a Double Belt Conveyor Dryer
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Abstract

Yanang Daeng leaf tea is produced traditionally by erilling Bauhinia strychnifolia \eaves with a charcoal stove.
This method requires labor and time. Moreover, the heat cannot be controlled precisely and consistently which
hinders industrial-scale production. We compare the chemical compositions and antioxidant activity in Yanang
Daeng tea using grilling with the double belt conveyor dryer method (DBCD) and the charcoal stove method (CS).
DBCD may be used effectively at temperatures of 80-120 °C over a period of 2-4 mins producing herbal tea leaves
between 11.52-19.2 kg h™. The phenolic acid and flavonoid contents using HPLC after grilling with DBCD are
generally higher than when using the conventional CS process. Total flavonoid contents (TFC) using (+) - catechin
as a standard substance is higher when using DBCD than using CS. The antioxidant activity as tested using 2, 2-
diphenyl-1-picrylhydrazyl (DPPH), revealed by both DBCD and CS are similar, showing that DBCD may be used
effectively in place of CS.
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g1u194Ae FoIMeAIans Bauhinia strychnifolia Craib.
o¢flunad Fabaceae Winndesvunelugfiviwildifu innd
foshudug 9 assiwuiudmiuingdn luideieeniFesady
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Figure 1 Bauhinia strychnifolia Craib.
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conveyor dryer)
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Figure 2 Structure of Infrared double belt conveyor dryer.

Figure 3 Grilling with Charcoal stove.
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ayulméheﬁ% High-Performance Liquid Chromatography
(HPLC) m1u35ves Jorjong et al. (2015) Ingnnsuiansana
ayulwsu'r“;l,ﬂswﬁﬁaam%aﬂ HPLC-DAD system (Shimadzu,
Japan) fisznaudetiugu LC-20AC uazdansratagu SPD-
M20A hagldmedul Aeduil Inertsil ODS-3 (GL Science
Inc., Japan) (4.6 mm x 250 mm, 5pm) lddutlesiunoauil
Inertsil ODS-3 (GL Science Inc., Japan) (¢ mm x 10 mm,
5um) FaUsunsaad 20 ul a1sazatvvenandoudives
answaluessie exdlaslulad-ihusimanlessy (2: 97.8
U3umsraUiuns) Geusznaudie 0.2% nsaneanein
(@savane A) wazezdlaslulai-tsaanlesoy (97.8: 2
USunsrou3unns) FeUsznaudie 0.2% nsavoanedn
(a13azans B) edns1nslvail 0.6 mi/min gaumglinedutl
40°C Tnens1a¥ndeiaies diode array detector fimnuena
Aduf 254 nm MWszuunseewuunsiousd Buft 20%
YpsaNTarany B auie 50% vesansazats B Tutian 30 udl,
WAy 60% 83a15avay Bluufifl 35 waz 20% ves
ansazane B luwiil 40 ndanduldarududunsdin 20%
YasEsazats B audaundii 55 wivsunaenslaaiieuiuans
wnspulagldannemeaniu
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nasldniuuunan 6 w1 uddu AlCls (10%) Usuna
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1 ml Naﬂﬁvﬁﬁﬁ’udauﬁﬂﬂmn"‘g’mmmi@mﬂﬁuumﬁmm
g1IAAL 510 nm FAkUasInIZnsves Wanyo et al. (2011)
¥rnsneaes 3 41 arsuasgiuildvinsnuinamanls
woeFamunalagld (+)-catechin wisufinuidudu
0-600 pg ml-Nfuansunsgu uansmalumiae me CE (10
' DW)

nadousNIFusaNBnTuTetaNAfAIINFIDEs Fe
@15 2,2-diphenyl-1-picrylhydrazyl (DPPH) a1u35n015999
Kaisoon et al. (2005) LLé’ﬁ’flUi’@ﬁ’lﬂﬁ@ﬂﬂﬁuLLmﬁmm
819A8U 517 nm #384A389 UV-vis spectrophotometer
(UV-1700, Shimudzu, Japan) AMuMUIEENTAINAITAIU
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Inhibition (%) = [ (A peer — A sampte)/ A peerlx 100.

W18 A pppr = ANQANGULAIYBIANTAYANY DPPH
A cmple = A1QANAULAIYDIAIBE1INAIVIIUFAT 81U
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FmmssiUSinaEsdfyetieos 3 81 g
To3an1ATIA8lUsUNTI Windows SPSS UanINanae
AadsLazd B UUIATEIL 1ATIERALUANAINNS
aia (P value < 0.05) Ingly Duncan’s new multiple range
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w3esgslurnayulnsivinnisesnuuuaiunsng 1w
ayulnsanlduinaiifisswefunisudnd 10 kg dedalug
in3eagslumayulnsiignosnuuuifussuvassansniui
Tnasewios awnsausuanusilunisandesluanls (Figure
0) aewunsiasaiiuiindumayulngun 60 cm x 120
cm=7,200 cm? Fetuasdfuiindlumayulngsmdu
14,400 cm? Tugunauasan wazvluflvuafuiinazdndn
wasUsTIM 15 cm? waz 1 ¢ auaeu axlean Tunilsseu
nshauveasesannsagluivliuszana 960 Tu Andu
0.96 kg %amﬂmimaau%shu’mL.L.mé’qﬂénam*ﬁmhmﬂ
nseuldmelunalitiu 5 mins Aszdugumgiunasniny
Youuszanas 80 - 100°C wiolunilstlusazanunsagnsly
grungunsanls 11.52 kg LLasmmﬂuqmmﬁﬁuLﬂu 120-150
°C \n3nsazaninsagndlugrunsuaddifannseulddneiianlal
\Au 3 mins seulunileilusiarannsagrdlugunaunsean
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Figure 4 Double belt conveyor dryer: 8U&NSUN S vaai
10845 (¥a5 wawsvil, 2558).

910 Table 1 namsnAaosgrslugunaLAIIEIATDIENS
wuuaesa1ewu (Figure 4) Lﬁauqmmqﬁﬂfﬁﬁﬁﬂmaﬁmqﬁu
waztian wuin Aigaumndl 80°C ‘13mﬁﬂ°uaﬁmqau 50 g L@
Tunnsgrafimanzan egluszozinaiuszana 3-4 mins 1
gaumnnil 90 °C %wﬁfﬂmaﬁmqﬁu 50 g aanlun1381adi
wanzay agluszoziiaIuszanas 3 mins igamgil 100 °C
dmdnvestagiv 50 ¢ nanlunisdnsimunzan eglu
s28211a1UsENA 2-3 mins figumadl 110 °C thndnues
Fmgiu 50 g nanlumsensivanzay egluszezian 2 mins
fgamgil 1200C ﬁmﬁ'ﬂ%aﬁmqau 50 g tanlunsgnedl
winnzay egluszeziaan 2 mins Wleifisufun1sgnsie
W3DAIaIUsIIUAT (Figure 3) 5ﬁﬁﬁﬂ5’mqaué”mm 50 g
anansaingamgiinisgdld 1120C Tngldiaanuiudia 20 wii

Table 1 B. strychnifolia 50 ¢ grilling with double belt
conveyor dryer (DBCD: test 1-6) and charcoal stove (CS:

test 7) at different temperatures (°C) and times (mins).

) Grilling Temperature
Test ) Time (mins)
with (°Q)

3
1 DBCD 80

q
2 DBCD 90 3
3 DBCD 100 2
q DBCD 110 2
5 DBCD 112 2
6 DBCD 120 2
7 CS 112 20

°B. strychnifolia grilling with double belt conveyor dryer
(Figure 4) and charcoal stove (Figure 3) for tea product
910 Table 2 wui1 a@1sd1AgyUszian Gallic acid 98
U‘%uwmqﬂLﬁaﬁwwams}’lmﬁLLmﬁwmaejwaﬁwm'%‘laqshuwu
ansmewudegungiias warldinadundt wu msgnede
1A309619 Tigaunigdl 110-112°C 1uaan 2 mins uaglvina
TndiAssrunisenssnelnieagnsiigungil 80°C Wulian 3
mins @1581AUIELAN Syringic acid kay P-cumaric acid
wdleganindlevhmsgnsgiunauns gamgiishnitde 80°C.
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Table 2 Comparison of Phenolic acid content (mg (10g1) DW) of B. strychnifolia using HPLC after grilling with double

belt conveyor dryer (DBCD) and charcoal stove (CS) at different temperatures (°C) and times (mins).

Phenolic acid content ®

Process

(mg/10g DW)

Gallic acid Syringic acid P-cumaric acid
DBCD 80°C, 3 mins 517+ 1.01+0.60b 2.21+0.33c
0.12b
DBCD 80°C, 4 mins 4.18+0.05d 97+0.09b 3.89+0.06a
DBCD 90°C, 3 mins 5.13+0.28b .61+0.1dbc 2.24+0.27c
DBCD100°C, 2 mins 2.97+0.06e .71£0.34bc 3.27+0.13b
DBCD 110°C, 2 mins 5.22+0.25b 67+0.06bc 3.56+0.31ab
DBCD 112°C, 2 mins 5.13+0.18b .51+0.01c 1.34+0.12d
DBCD 120°C, 2 mins 4.48+0.02c .60+0.03bc 2.30+0.28¢
CS 112°C, 20 mins 4.75+0.25¢ .92+0.03bc 3.30+0.16b

*Values are means+ SD (n=3).Values in the columns with different letters are significantly different (P < 0.05),

according to Duncan's multiple range test

Table 3 Comparison of Flavonoid constituents of B. strychnifolia using HPLC after grilling with double belt conveyor

dryer (DBCD) and charcoal stove (CS) at different temperatures (°C) and times (mins)

Flavonoid constituents ®

process (mg CE /10g DW)
(+)-Catechin Myricentin Quercetin Kaempferol
DBCD 80°C, 3 mins 13.42+3.27cd 136.40+0.71c ND ND
DBCD 80°C, 4 mins 16.82+0.12b 206.81+1.57a ND ND
DBCD 90°C, 3 mins 10.17£2.13e 122.01+3.27d ND ND
DBCD100°C, 2 mins 5.03+1.05d 203.96+3.66a ND ND
DBCD110°C, 2 mins 4.82+0.45d 200.29+1.88a ND ND
DBCD112°C, 2 mins 14.98+0.99bc 94.32+0.90e ND ND
DBCD120°C, 2 mins 11.87+0.82e 162.73+13.27b ND ND
CS 112°C, 20 mins 17.54+0.20b 56.29+1.67f ND ND

? Values are means+ SD (n=3) ; ND, not detected. Values in the columns with different letters are significantly

different (P < 0.05), according to Duncan's multiple range test.
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970 Table 3 WUl asdAgUszian (+)-Catechin Azl
Uinasgaidleviwdng unaunaesnmgiige warldinanduy
Wy nnsesiigamndl 1120C Wunan 2 mins uaglvina
Tﬂé'lﬁmﬁumasi’mﬁqmmﬁﬁﬁ’mdw Ao 80°C lunanituu
nIantiey Av 4 mins @1saREUITLAN Myricetin agdian
gjm’j%ﬁaﬁwmiemsjWmmmﬁqmmﬁﬁ’mdﬁa 80°C 1Ju
1981 4 mins wazfigunaill 100-110°C Wua 2 mins
a15d1AgUszlan Quercetin tay Kaempferol asaalsinu
Tulughunsunadleldisnsindaewdas HPLC

910 Table 4 Wui1 A1sATITRUTHNUNA I lIuRY A
Taesau ﬁ]sﬁﬂ%mmqnﬂ’j’nﬁa*&m*&hmaLLmﬁwm%aﬁt’m
wuuaesaemuALAssTigumnia warldinandy Wy ns
gafigamgdl 120 °C 1uan 2 mins uazlinalndiAsiu
nseeTiguugifidng fe 80 °C lunafiuunindntes
A 4 mins 398/ 77.91 way 71.45 meCE/100g DW
muadu Faflandesniiusinamauessvedugiinuns
ﬁiﬁmﬂmiaué’wﬁauau%au A1y 122.10
mgCE/100g DW (Kaeothaisong et al., 2016)

Table 4 Comparison of total flavonoid content (TFC)
and antioxidant activity (VCEAC) of B. strychnifolia
grilling with double belts conveyor dryer (DBCD) and

charcoal stove (CS) at different temperatures (°C) and

times (mins)
TFC VCEAC
Process (mgCE/100g (mmolVCEAC/g
DW) DW)
DBCD 80°C, 3 54.26+4.02bc 93.43+0.24a
mins
DBCD 80°¢C, 4 71.45+5.59ab 93.72+0.57a
mins
DBCD 90°C, 3 65.61+4.20b 93.50+0.16a
mins
DBCD100°C, 2 65.51+1.26b 94.00+0.24a
mins
DBCD110°C, 2 67.59+9.41b 93.91+0.29a
mins
DBCD112°C, 2 51.86+2.62c 92.43+0.14b
mins
DBCD120°C, 2 77.91+10.22a 93.59+0.25a
mins
CS 112°C, 20 63.43+4.16bc 93.87+0.43a
mins

®Values are means= SD (n=3) ; ND, not detected.

Values in the columns with different letters are
significantly different (P < 0.05), according to Duncan's
multiple range test.

asiueyyadastilaindiedd VCEAC axiialndiAes
fuflevhmsgnsgunaiigamniiszning 80-120 °C Wunan
2-4 mins kaglndLAEINUN1TE1EIUUAIIEYUNYT
112°C 1¥uwia1 20 mins waAeI N1sHARYIEYEINTEIS
LA M3E1enBIATBIEILUUABImETUAFsTinA Ty

nsmuanseyyadase IndiAgaiuiBeemeinidiy

4 ayd

i3psganULdesaenuTheldegnsliusyansainly
gumgiifiaenndeaiuszoznanlunseilinaios eld
\n3eafigamad 110°C 1H1aan 2 mins Usinauingiv 50 ¢
aldlugnunaunsiinseuviisly Tinduvenldffian uaslu
seEiIan 2 mins IBANISITOUTRMBIRDSRET 3.16 rpm
sedundl lunisehslugunaunsiidesyuudidouuuaes
aneniildeenuuull vlvldnansurioenundtamn 200
¢ iloAndutaluezldnandosite 6 ke dodalus Faduly
utagusvasddinely Ao annsondnlduinndn 10 kg s
o)

dleldgaumgiiuazinarimuizay 1a3esganvuans
AeNIUANALY ansaliiA1retesRUsEnaumaLAlignd
warasiueyyadaselndiAsaiuiunisgnsieminiu
oy insesgapsaenui adundosdnefianansaldo
Iaeeeiusea@nsnm

5 fAnAnssuusznd

mATsatuidngaldfed iesnnldfuanusuie
LAZAIUOULATILNVDIUARAVIAIEYINY VOUBUNTLAMUNAS
NMATeNUeaviulaTINITeluNsUNNEssRINemEn s
walulaguasuinnssy vovouRuAudaIuTINileny
AAYAFIVINTTU UNNINGNFHUMATANN WASHUTNT Lay
YAAINTVRIAUGAINIUITINTDAUNIADAAINNTTUNNNIY
YovoUA U3 Lnoy Fvds 7 SiiauazvovounuImS
uay yransantuidendegnuny quélaiesiionats qud
uinnssuluy Aldfldrusanluniside uaznnslsinissiue
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