P
3
°d - s
L "

¥7 5.9 ~ak A °
] 594”6

av o ¢ o A
s dgativanysal Uizl 2549

Tasan13328N 3055-0356

1599 MsanNpandaioImIsas 1 gy AU InsDeagrau

(Gynostemma pentaphyllum)

Development of Functional Feod from Jiaogulan Herb

(Gynostemma pentaphyllum)

FIHINIATINSIVY

WA.A9. HINA Qﬂm)'N Assist. Prof. Dr. Niramon Utama-ang

a W

Tasumddsarivayunnyaiislnsenistads

OU SUNAN 2549



unfate

Rvafnans (Gynostemma pentaphyllum) Wuas lwsSuiiasswamlunsansedy
Tuiuludoauazdlostunzide  Seafuandutiafivszmaduaiogiumusnlgnld
TuwamamiloveslszmaInedsI8sunsduaiunnyaitlasimsnain  asjmunoves
mAtuefiseRanwaasasiomsadiguamlugluunieduanlisuduiloed
doamsezinurszau luiuluden nasiamaesien uazlasndwelsd msnaasutiaily 3
aou  souusphnsAnguamasdagiuiagaudoduaaenuhduluilSneemn
Tﬂﬁuﬁ”mm(zmm mg/g) HATATSUBUABBNTUAY (23.04 mg Trolox/g) FINNAIURIAY
suhAdfuindnansndhingivlumsiiedely  aeuficeuiiunsiinunssyiims
wutsluRuaduannfSoudion 2 35 ae msdwdsuvaniou (4o, 50, 60°C) nazmsiuia
vuuluTasogayannie (1600, 2400, 3200 wat)  InHansaaBaNy I Tty
Favualifianuuanaiefy uadIsHeUABBATIALLIAMIANMINYBI NIV ATY
(0<0.05) Rvanamuielagds ulasoviicsuouAvendiuay 37.98-56.72 mg Trolox/g
Tuvazfidniudwuuaudeuszmae 4.48-7.71 mg Trolox/g dhiauden1dnssuitmeh
whanunluInsodguapmelumswoudagaufoaduaneehl  swnmsnageuanuiiy
Avuuu@suwdulunynaass 14 Ju wudmy hilionsAadndudednls  1da LD,
Wity 32 ghg iienfSoufieusunnsynudamsadaioadranliduivinaunloeady
Tunsuslon  asugearhuiiunstennemiseisguamenayu nsdoaduan  Tao
fF15nnNABIMsveuI Ina  (=416) wWuIus Inadhwinverguiann 55 Tdesns
wﬁﬂﬁmcﬁ‘lugﬂlmn‘mmmsq%wﬂui‘i’ﬁau%uﬁnéus'dﬁssimﬁ MINAUINTTUITMS
FeriRvaiuamud aasldgamgd 90°C w10 Wit Feezemnsaasamsn hliuuae
msusuABeNTUAUBBMN IAIINGR nsmsasdaTmnz e Tfusetimudm
A?Jmﬁ'ﬂammsﬁﬂ?mmmiﬂﬁuﬁgmuﬂ 292 mg Wi 100l VINWaMINATEUMSUBNTY
U3 In  (0=200) WUNNTUUUAINYEVRYIUTZAUFEULUAAIY (6.42-7.17 Hedonic
scale) fusTan 92% Wimssensumideadna uaznsWdeyaiitise Tuminoquamae

o Yy '~ P @ o g a o ow a’vly A o I's =) 9 A o ez
MRS Inauldoumsandulsdontniuaild  wdaduimdordnamivaun ldligunn

Tdnasigmvesayulnsino




ii

ABSTRACT

Jiaogulan (Gynostemma pentaphyllum) is a herbal medicine know to decrease
blood lipid level and been used as an anticancer agent. It is originally grown in China
but can be grown in the North of Thailand. Aim of this study was to develop
functional food from Jiaogulan herb for consumers who wanted to maintain their
cholesterol and triglyceride. This research was divided into three phases. The first -
phase, the study of active ingredients in Jiaogulan herb indicated that the Jiaogulan
leaves contained more saponin (204.67 mg/g) and antioxidant activity (23.04 mg
Trolox/g) than the stem. So, Jiaogulan leaf was selected to be raw material of the
product. The second phase, the raw material was prepared by two drying processes;
hot air drying (40, 50, 60°C) and vacuum-microwave drying (1600, 2400, 3200 watt).
Results showed that total saponin contents were not significant difference. In
contrast, the antioxidants were significantly different (p<0.05), which vacuum-
microwave dried Jiaogulan contained 37.98-56.72 mg Trolox /g while hot air drying
reduced the antioxidant properties to 4.48-7.71 mg Trolox/g. Thus, the optimum
process was vacuum-microwave drying at 2400 watt for 25 min. The study on acute
toxicity test in rats showed that all animals survived and abnormality. The LDso was
32 mg/g which was above standard. Therefore, Jiaogulan extract was nontoxic and
safe to consume this plant as a food product. The final phase was the development of
herbal beverage from dried Jiaogulan. A consumer survey (n=416) results indicated
that the target.consumer were those age over 55 years old and the product profile as
dry leave powder in atea bag with natural flavor was preferred. Therefore, the further
study was to verify the developmental process of Jiaogulan tea infusion. The study
found that infusion temperature was at 90°C for 10 min in extracting the maximum
saponin and having highest antioxidant property. The optimum Jiaogulan tea
consisted of 292 mg of saponin with 100 ml of water. The formula was confirmed by
the consumer écceptance test (n=200). The hedonic ratings were moderately like
(6.42-7.17). Ninety-two percent of respondents accepted this tea and the McNemar
test indicated that the health benefit information could change buying decision of

consumers. The final product qualities were correlated with the Thai standard of

Jiaogulan herb.
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¥
peroxide uRNATUTINUNIRTHaMAITl0s U biomembrane 31NNISIAA oxidative
. . ’ 4 e . . . o o d:g
injury Tao¥201% membrane fluidity 999 microsome (10¥mitochondria¥®IAVNAAAINOLAYYU
Mu)szAnEnIMu0e mitochondrial enzyme 1Mvascular endothelial cells uazaﬂmsgtys?m

J 3 y
intracellular lactate dehydrogenase U934 agmatl

3. MsMUMSNIaY
) Yo o a3 v v v 3 S e 3w
Lin et. al. (1993) Tavhmsnaasnhineadnanwiishladadanin imlwinhadia
Tinageugnidusmaulunyyiy “wuhimwisadumsondy  aanIUINYBIGURINY
o @ L4 a v o =3
18 faon eyanvansal wazaue (2547) Taanamsnndeadnanusuiuuazildna fie

asanannReIdnadINIse aAn1sONIaY

4. mtlsnuAusmaunIna Ty

Lin et. al. (2000) swamn1sAnyIgnd vosssadua tumsflesiudunnmsaifia
asiy wuhmsWasadsadinh vesdmieRuvesimduanming 1 nsu / Alansuy
urivgun Tsimdmsdestes annsoflosmudunnmafagsiiven ccr Tasnyvi
@5 msafnesiufinamsiuvesey lafinsnsmannsan midutioonhingdui hild
Suodsafn  uBN9INYIM Chem et, al (2000) 51047421 Gypenoside Fauih Saponins HARA
1wn"lﬁ'mnﬁmﬁwa1uﬁqw§'°lunﬁ%"ﬂmnnnﬁaﬁﬁﬂﬁyéﬂ%’aﬁﬁuﬁqnmﬁmﬁﬂﬂa cCl4
L1aZAAMSIAA Fibrosis #30 TAENU Gypenoside 9zanM3iNNYDY SGOT, SGPT activities 11
mywmluiemanesdsdugmitasdocciaiiunannuisdlamiuozduih il

Collagenfif01433%

[ -~
5. m3an lviluaen
N s 4 a @ @ a o aw
ASUITINIGINEAT HASAUZNTIAAAT  UMINOReSIdn (2543) TaMmsIsony
9 = -~ o oA
asfueyyadase 04 3 yila Ao

1. 1AI9FAY ( Quercetin)

2. 1nue39a ( Kaempferol) iuamsngurarlaueud (Flavonoids) i
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- Mivnszuadeanyuioud uazvasAoAIYN
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- futimsneasuzis uden uzsasuw vz i 1dng
9 A S A
-aADINISUN BADIYIAADAYI
£33 =~ Q" L = - ﬂ‘
3. Tn@Wluoa ( Polyphenols ) ligniflosiueyyadass aannunson  1iles
: 1 ] o a d o 4 a
nnvinany liaugavessnume _tlestumsiia Isanasaifioaudsda  arnudsInsiia
s 4 o < = ' ]
Tsanaenidoariale ueiSed1d uasuzsnszvizems asnassdnesea REIGHATU $U
Wvaszaunasmmaesoaviia LDL nsaluiudeiildidansgaduninaeaienrnls
Famify aammdsslumsdmhlvnofoondu Snaugalinse luiusila HDL nsa
o & o V o/ Y o a A a n; a
lusiuam dinanswwegy Tuiu1dd uazasnsalviudassnifavwRanmsulsann
voansa lushude  ayunsidsziansendion ( hisowrn ) Tisiasaudy 3elaiiid
wou hindy
A158NAYDUTYIYNAIU saponin (crude saponin fraction) ~ NgNF
aannuau lafiauazdasimsduvesialsvesmypnnadudomulmnima  woznnms
P ] n( o =
NNUINHIT  atropine ) chlorphennilamine mmmﬁ'mqm Tunmsasnnuau laniauazan
o @ @ g ﬁl ' lﬂ' o
sasrmsduvenilsueiaaianans  Auiunalnlunseengns  Juhesmfeadeiy
=
histaminic  1a$ cholinergic mechanism  Tanner et. al. (1999) wfﬁﬂmimﬁ'll’t’)ﬁﬁmﬁ
Q’ ¥ (.4
wan lunsuoowaeaion  wAznalnn13oBNgNT  WUIIMIANA gypenosodes 1NITY7
¥ ¥ v a aa a A a
Avaiu mna 0.1-100 Telnsniudeladdns figns lumsvuovasaimea lalsuiilunaea
b 4
nAaey  taznuhmsanannBuigrnaii1n13a319 nitric oxide YBAUTAUNIZIAUY bovine
. N a J ' o va o ’ '3 =3 '
arotic endothelial INUWUIVY dose - dependent Tau hisilviRaduasvaosad Junulda

QI 3 Q'I v ] ¥
msananniRedanilions IauasRomImasaTs notric oxide ua hiflwademsadieds

ﬂl’in prostanoid
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Faq gunsamazismInaaes
1. gAY

[y a doe Sw d’ -3 = }4 . =4
Fagauminn1dlumsidell fe ayu'lwsfeadnens Uiaogulan) snaiinuas
° o [ o ? = 9 g
nantae Insamsvade suneaziis Smiadeslni Uszmalng Svadnagninune,
Tugrndngnouszvudanilssnutayssyuoyaiis Inssnsnanlusmiadoddni uag
o 1 o 9 a wa ' o | o = £4 P P S
ihdaniidesljiamseunaniissmeluiudordu  Soadnanildluamifelinuine
Tudradouiiquiou Fman uaswgeemeu Wil 2546 uazimpor lugrafeouquaniug

NOBNIAY TQUIOY uasNAINIBY 1) 2547

Y - o £ ‘ s a o o
Faglumsussy Ao sesymidnin Issnuulsjduasiannnaadudlasainmsmai

sandaesIval dszinelne

¢ 4 -
2. giln3al uazinIegiie

é’anau%’ 2ULU019 (Tray dryer : Armfield Limited, England)

3 "lniﬂsmlqngfmmﬁunuwu (Rotary vacuum microwave: March cool Ltd.,
Thailand)

- UV - VISIBLE Spectrophotometer (UV-1601 Shimadzu, Japan)
- Lyophilyzer (Christalpha-4, Germany)
- Rotary Evaporator (BuchiRotavapor R-205, Switzerland)

- |\Seviamd (Hunter Lab: ColorQUEST II, Hunter Associates Laboratory, Inc.,

Reston, Virginia, USA)
A' @ o o’ a
- wSediesunaniasy (Water activity: Novasian, Switzerland)

- é’ﬂnqmﬂpmﬁ (Vacuum oven: Squaroid, Lab-Line Instrument Inc., IL)

g v =1
- IATBIPUMAI NNV (Freeze dryer: 25ES, Virtis Genesis, U.S.A.)
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I
3. a13Au

- @5afaA : diethyl ether, n-butanol, ethanol ag methanol (FM5UUATIEN, Merck,

Germany)

- ABTS (2,2-azono-bis-(3-ethylbenzothaizoline-6-sulphonic acid diammonium salt

1ag Myoglobin (Singma))

- The Standard Trolox (6-hydroxy-2, 5, 7, 8-tetramethulachroman-2-carboxylic acid)
(Aldrich Chem., Co.)

~ = 4 &' . .
- YANATdULUY Test kits : @ISUBUADDNTBUAUNTNYIUA (total antioxidant status:

NX 2332)

ad
IENNINAaS

¥

¢
Tuiavil 185asomilu 4 nou Asil Ao

aoun 1: maszaiuingay
P ° ¥ <3 v
ApuN 2: AszuUmMsTmAeay InsiReag o
A o a o ¢ A A =
ABUN 3: msnanaATaeTas AN Ay InsiRuagua

ﬂ' N [ L
1. aeut 1: masziiningay

[ = P

agAy Ao ayulnsRuadvauaa 01y 5 Hou ninlassmsnanimiadulmi du

9

<4 9 v [] - o ¥ & o o s s/ A
mmqnmugmmwam‘ﬂu 293U 0 ‘hJ Haza1Y PIUIWNAATICHNTNATUIAL AD

rS o q’: Ty 4’
1.1 USUuUUIVIINUA (Total Solid) uag snmanuiu (Moisture Content)
(A.0.A.C., 2000)

@ a =N o d’o’l’ . .
. 12 M5IANINITULDURDDABUAUNNINUA (Total Antioxidant Activity: TAA) Iﬂﬂ

[ = = o @ ¥
3% ABTS metmyoglobin Lﬁﬂummnmmaumaﬂﬂmmu‘nmﬂﬂgm Trolox ’Jﬂ?ﬂl’ﬁ‘u Trolox
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Equivalence Antioxidant Capacity (TEAC) éaﬁmtﬂmmmn George 10 Irvine (1952); Miller
uazAMe (1993); Miller #ag Rice-Evans (1997) MnsanadIngedlieniuea wedae
AMISITOY 200 rpm ﬁqmngﬁ 25°C w1y 6 F2Tus MSNIZWAIVBIAITITYNNTBIAIY
NSYAINNIBY Whatman U1 amzszmﬂmsazawmmuaaaaﬂﬁ'zﬂm?mizmaqmutmmﬂ
(vacuum rotary evaporator) T1gaungil 50°C nnfusz Tei ladmsafaliiotnihlia TAA
Tat735 metmyoglobin/ABTS spectrophotometric tﬁzaﬁi’)ﬁlﬂi HNSHA chromogenic ABTS"”
radical cat-ion il'lﬂﬂ‘lilﬁﬂﬂﬁﬁ?tﬂixﬂ'in ABTS (2,2-azono-bis-(3-ethylbenzothaizoline-6-
sulphonic acid diammonium salt) 1182 Hydrogen peroxide @150200HTUT THIN metmyoglobin
(76 UM, 70L), ABTS (5 M, 500 LiD), PBS (phosphate buffer saline, 5 mM, 980 LiI),
hydrogen peroxide (500 1M, 450 LLI) Liazsiiognemsnzais 20 [ ssifaaisiFedouiiliadh
@vr (bluishgreen)  SansnadFAsmldhinsiudinaw Tvsunsuiidiimual3veuniea
UV-VIS sprectrophotometer Wiy 180 3110 finnmonaay  msldasueunsenduaust
A9 Trolox lumsihnsinangufinnudududan fu el 1dduns whnassu
TEAC wosmstszneuuiaqni Ao msufSvuifivumsueufsenduausi Trolox Wen1As)

b4
MsdutamsNal§iseoenaiadu (% inhibition) AYANNTS

% inhibition = O.D.(Negative control) — O.D.(Sample of standard) X 100

0.D. (Negative control)

13 35M353292ATIEN Saponin AANLIAINNN Kwon HagAme (2003); Wu tazame
001) Taonisadaierfnandawds soxhlet [Wasazmumsien 80 % (vav) 11u 6 $2Tus
A INAILMINTBIRAASEATHNTOL 2 U (Whatman No.l) asfignnsesztinnszmedie
R399 rotary evaporator NQUMAH 55 °C NEIINIE 1NN Iyophilized DI s AU

( methanolic extract)

N15A3539a8UNISUIN saponin Hanua Ao ‘h’f"i‘ﬁﬁyujm'um Kwon 1oz (2003);
Ando uazam (1971); Hong tasnde (1979); The Korea Ginseng & Tobacco Research Institute
(1991) TaeriesafauRedan methanol 1Azt 50 ml udIENE0 diethyl ether 50 ml
eminlSinaluiulasldnsaouon (separatory funnel) PMTUARAa0 water-saturated n-

¥ b4 v v
butanol 50 ml UM 4 AT ué'aé'wmﬁazmummuﬂa (butanol) amﬂsm"wﬁmé’u
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drsazawimuea 100 ml fmdesgesld¥ivaadunay Tﬂuﬁmaﬂf;ﬁlzamtﬁ’aﬁqmﬂgﬁ
105 °c aldiminaedt (W1) aimfinhansazato butanol hiszmodaenies rotary
evaporator muldauAugayanme figamgd s5°C asfindevinmssmoiiegluvianax
yileuuraigungd 105 °c widiminadi w2) safnimindidefusznhe wi uaz

9
W2 fis 1539 saponin MaNuAYEIAI0E1
a o Y Ay
2. Apwi 2 : nazwIUMIMITaRe{naIu
2.1 arsmwnalumsiudaienduan

o ) =t b 4 Ao acst A& sy ¥ ¥ v Yy ¥
MINWMIRUIMAIUTTT 2 35 Ao MITOVUVINAWADLANTOU AL NMIBLUNIAIY
b d q': A’ o' T ar a vy ]
goululasoluvugqyanme  sunssiafSnannuduinm 10 % InagaudesHIums
» : 4 v .
aswasuTunlanaen ndawntiuszdimsuonlusenvindidu  luezgndisdininieon
MMz AIENYINUATALDBNNBUNIZHIUNTZUIUNITBUUNA duTaaveanms e

(Drying curve) a1nsaf e lansaumsi 1 1ao Maskan (2000)

MREE = o x (1)
Xo= X,
A o 1 o
d9 MR = DRI IUNNTU
P 4 )
X = USuuaNuFu (g water/g dry solid) 91, 1IDIAN
} 4 ’
X, ¢&F Pswunrmsunyaauga (g water/g dry solid)
o t!;‘ a 9 .
X, = USuInUFUISUAY (g water/g dry solid)

dmiumsouuiealsluTasion annseduiiugiu 1 X, = 0 (Maskan, 2000)

I ¥ Y ¥  q e <
2.1.1 ﬂ’ﬁﬂ‘Ull'ﬂQﬂ']ﬂ@.ﬂ‘Uﬁn5ﬂu ﬂﬂ'ﬂll'ﬂQllUUﬂWﬂQﬂﬂQiﬂﬂﬂ'ﬂﬂﬁ')ﬁi‘ 0.5
PR & Yy - A o o 1 4 Y 59 oy v
LWAI/AUN HIVTDUVUVIVINIUNUAIVUDIAIDIN ﬁn&ﬁﬂlﬁujﬂﬂ‘uﬂﬂﬂ'ﬁﬂvllﬂﬂ\lﬂﬁﬂ'ﬂ‘l

v I 4
UMYl 3 5TAUAB 40, 50, 60°C INEVIIAWBINIBUNAY MygaTulTmmaNuTUIzgNM

@ R = ] 9 A Y b4 9 A @ an
MIVUNOND 10 UIMTEHINNITOLUN !'Wﬂﬁ']lﬁuIﬂﬂﬂ'ﬁﬂ'ﬂ!lﬂqjﬂﬂlﬂﬁﬂﬂ‘]fﬂlﬂ]llﬂﬂﬂﬂﬁ
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=1 9/ =y o o L n'l :‘ v Ad' :’ v 1t
Roadnamdiine 100 0y ezgmiwieusdesunsziahminash  ahwinlilas
wasuwlag)

212 mseuuisdaogeululasouuuguama  doululasovlagan

3 O

4

B 4 : ;

AFULNYU (March cool Ltd., Thailand) Segiiiduruguinany 650X950 mm oz 1dndu
4 o : o <
A TuTasian 2,540 MHz AnuAugReINANsAY — 700 mmHg ANIS5O 20 rpm LAY
augulasijuaiaea fledviiinmsasisaeulunseuudedioden lulasnvuvugayame
r-3 o ar a s o & Y - o 3,'
Ao maslithiszdu 1,600 2,400 482 3,200 Tad MIBLUAIREIPMAI 500 NFUIUNTENI
b4 13 1 4 3

WSmnannuiugaiesndi 10 % ulawasmseundezgnadnumeonszeznarlums

td
DUUNY
2.2 HANITNUVBINTTUIUMS BUNRIN A IHBADAUNMNYBITLINNA LAY

= -4 o e et ¥ Qs A L 4 ¥
Ruafnamgni bindaTaunisisniseunds 2 35 Ae misuurisdrvauiou uag
msouwmisdodenlulasivugyanme Tasnemsoumisasiiesnelurizde 2.1 ms

1 4
Usziiugauammvesladnaiuounis iasil

- ms3amd L*, a*, b* taz AE @20 HunterLAB (ColorQUEST 11, U.S.A.) 1ay

14 luminant D65, 10° observer
ar = : o Y
- asaemlsmaniivasz(Water activity)# 38 Thermoconstanter (Novasina, Swiss)
- <] 3 3 r.':,
- ﬂiuTﬂlﬁJﬂQll‘lNVNT‘iilﬂ uazﬂimmmm%u (A.O.A.C., 2000)

7o

- AINTIUUDUABBNTUAUNTNIYUA (TAA) 1a825 ABTS metmyoglobin (George

uag Irvine, 1952; Miller LinzAME, 1993)
. a o
- dSuaan Tiiunanug (Kwon tazame, 2003)
2.3 snunannaisveamsign

mMinaaBIsgnIALisesnmollsziliuanunanatsvesmstgnluggi
v [ ¥ n,: ot a q’: :; a ] Y
upnANNUsTNINMIgRasei 1 (@amaw, 2003) wazmstlgnaian 2 (iguiou, 2004) R

o w 4 a o
namszgnoumisdiomas lwihimungauvesdonlulasainde 21 msesizdim
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v
Y a o a a a I
USnaaTdtiunearua (Kwon tazasie, 2003) HazAINTIUUBUABBATUAUN (George LA

Irvine, 1952; Miller t1ayAME, 1993)

= L4 9 an a 4 Y v
» 2.4 MIANTICHNNNUTOR ﬂ'l?')tﬂi)xﬂﬂ'ﬂﬂuﬂiﬂi')‘u (ANOVA) "lmmamnms
aswasumwansznuvesilsonifoidessumsouudts TaoldTusunsuduSezy spss uas

NATOUMIANUUANANBININTOF N YAILID Tukey
a Gl 9 4
2.5 mynassumuiuivussRsaduaounis

msnageuanuiluiduuisunduvssarsadafvifnansimsasivasulas
@ Ao o o
amumwﬁigu'lm ﬂﬁll’)'ﬂﬂ'lﬁ'!ﬁﬂiaﬂ'liuwl’lﬂ ﬂi%‘l’li']\?ﬁ'lﬁ'liﬂlq"ll (Medicinal Plant
Research Institute, Depaftment of Medical Sciences, Ministry of Public Health, Thailand.)

¥ v
Fumpums§iiAauAI WHO (2000) itag OECD (2001) Seaduarunagninnnauuuylna

» 3
@

Ed » »
ndudeInsidIningy udazaftldnannuy 2 Bl awasmelnidranninnszme
Q'I g A = T W o o

unszNaia1nvIATBA rotary evaporator Al % Yield 11101 39.82 % msanasuuriveztily

Povrmaznau szldaududutlssinm 08 gmt anuiluRunuuRouwduasisaoy Tae

1$myinn 10 &3 (Musmusculus ICR strain); g 5 72 wazdaulis 5 M a0
o : = a 3o o’ @ o

naugntleslfthany Suasasinss (uezibu) Snandnue fe mings 16 gkg Tu

° -~ o e 3 =) -4 : >

$11 10 mikg I luptIAaes Ao 14 Ju Inquaiugu fe sslloudninauluanng

Reavy disnsusgoznarlunisneness nyukazAlszgNRAnd@aLaTAI BTN UG

M dunadoTom

d' s o e d A' A’l =) 1
3.AeuN 3:  msNanaNaadamInIe AN InsBy gAY
3.1 MsdIsIWaANUN

° a e < A A o ° '
msdinandunveunissduayuInsinusmieluaaialudsemeine
o -3 a o S a o o
foyanmsdrrvsziiummilssinmvesndaiun the NITUWMIHAR 311 UOSUTIYHMN
A s dd Y a v a 9 A de o
ADIUNND “lflju.'ﬂﬁll'ﬁlﬂﬂ AWATINTUNT HASITULUTAITUMN 1ulﬂﬂWUﬂ%Qﬂ3ﬂﬂﬁ.QLnﬂﬂ

YSuuma wasdamiadoalmi  Feszoznalumsdisieiie Roungadnou — sunau 3

2546
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3.2 M35 101UY Focus Group

mseMlsionuy Focus Growp iHemmssudvesdusing wazvinunaniiae

» » b4 ]
isosanayuing uenvimiu deyameduguamldgnsusuiernsWannnaasumn

35387151011 Focus Group 9eiif3 menso 8 — 10 au Rlidywa Inseguinnan 35 1

= ] | A ] 1] ] \J v
msensivszutiailu 6 ngu Faonsenamuge1y 3 539 $3902 2 NGy Ao $2981 35— 50

| L) le ® =1 3 = 4 L = = d’
1 92901y 51 - 65 T nazsrvegdaa 65 Tuull nsefilswezi laedauiiunmsentsen

: v } 4
dufndundn uazduseusSuliundanamumsuuziihdalssna 5w msdun el

c,: @ o’q’: o’: a
Juguldiannu 20 win lumsdumusiuanmiuldng 50 w uaziamsenils

1152311915 W (Galvez Uae Resurreccion, 1992; Resurreccion, 1998) 7515na10nU5101dR3

o ~ o < o 4 Y
famaruanht 3 deyamednanmezimaiususalaoddunanisal uazmssamy

A o 3 o 'S
ohinlFlutuaeumsinsizidoya (Casey and Krueger, 1994)

> e

N @

o

0 w ~ Ao A a
f1DIWHIN ) ﬂiﬁuﬂ’ﬁﬂ‘ln UANU 1D

TuarwAamuyesiy “njosanayuing” foesls

i A i ST
wsespnmp Iwsey Isimuyeuinniga 3 SAuusn

e Sone
WuRuasesauTyy Instesasuila

. » ) =3 v
Mudemsesauayu lwnsvini nu

uiifagiszaades Istunishunioshuayuing

] =@ 8 A A S o P & M b= s
nuaaes lsinudestuniesumplns seawnsovivandFinmlviu uas
Ysawa luiulwden

44 w o o A 4
wsssauayu Inssziones lsthaniunyluaae TumsWaninsesdu
' 4 5 ey 9

ayuIns nandents WinSewauayu Insliquayiameiumenmiazilszam
dudrezTlsthe

v a0 @ S A r
mudasznnvesussyiusing ssauayu lnsmashuuyla
wiwnnageududeiunseosanmm g mulinnudamuedilsibenu &

NAY AR LAZAUNMATUDU YYBIAIBENT

3.3 MITIIINNABIMSVEIRUT Inn
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@ o o a o a s
?ﬂi}ﬂi&’ﬁﬂﬂ‘ﬂ@\‘lﬂ'ﬁﬁ'ﬁ’)"ﬂ ﬁa 1) ﬂﬁﬁﬂﬂ’l‘ﬂq%ﬂiiij neuaa uazmssni’mm

Aus Inafliaom3esavayulns 2) wefinuilsivhiinarenganssuvesdus 1na 3) ionsu

9 3 = Aa & A oA s/ Y o Y
anudemsvesdus Inanlidemsssanayu nsnindeadua sppasunuldhimswann
VIINNIIIBNUMIBAYIIBUVY Focus group uuvaeunwdszneulUdis 3 dw fAe
o N s Y a Aay A A o ° v o
viruaauazngaAns suvesdus Innniinawsesaveayulns (S 37 dow) Jeyaniswann
ar ’ A& A o ° 9 4 3 o
arpdiansosavayulng  Fwam 18 Mmow) uasdeyadiuynna (U 5 M)

a 4 ° YA v w a 9 a aay
(MARUIN 3) MsNaTouANUAMMLILD 3 30 gniwnldnelanruafueIdus Inahlide
A A @ o o 9 A L v o
nsesanayulns msdeddumnamunImaonndel v 3=MUAIY 2=08 9 LAz 1=Tuwy
a o @ o o o o a o
fe  msdmszviledeldesuuusnudinguuy 7 9 Ae 7=Magnniige  6=drgun
s=dify 4=tmo q 3=liddy 2=Tiddaann uee 1=hiddaiiqe uwvasuomiuns

r é’ Y g o v A S
nadeuAouIlinIdY (Pre-test) 1AORUT Ina 20 i ivenadeuanud lsuuudeua

¥ } 4
msdsn laold Insdwinndusina 40 v Tudszmelnens 4 amiu
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-

] * y o ' - . »
vSTanswau 52,50 % HanwauluasesiuayuIns “Auludadiuvesdus Innaniedy

&

ayulwsiian P = 0.525 NszAunU¥oIY 95 % 1 Standard error HAWNIY 1.96 (Narins,

2002)
Standard error = 0.05/1.96 = 0.0255

MIMIVIAYDIAI0E1 ANTOMUIN AR UNIS: (Aaker and George, 1983;

Narins, 2002)

P(1 —P)/ Standard error :

=]
il

=}
I

0.525 (1 —0.525) / (0.0255)"

i

383.50

a3 vededie Ae Mmsd13195u3 Ina $uau 400 Ay Msdrsa9dus Inne:
1] [ o ' 9 U =1 -~ 3 [ ] )
nyseonitiu 4 Swdalundazmavesszmalng 1dun mamile fe Serda@oalny n=
9 A ar o o =1 A A v @ ¥
100) nald Ao Yardadeval (n= 100) MNNSIUDDNNIUNUD AID IIHIRVDULNU (n= 100)
4 .
HATMANAN A ATUNNI (n = 100) FI9MINTT1529010 153901115 @IUAIFITUS dUIY

fim wazvotlszan Taadimsquinedisutsmugiseny A $29019 35 - 50 1 92901y 51 -
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¥ b4
65 1 uazvvewawa 65 Taull Teoudazgnewhaiiu 25 % frevuuuaeunuazgn
o A ° o = ) ] ] =) ’ o o =) »
Antden lasmomnaunses fe gaunsaunsesauayy Insuse I gauneseniidimonse I
uaz gaunoasquamsziinie i dewimsdunel ssvimadsdaeunuudeumy
LY “Q o L -2 &' R o = LY ¢ 9 v
Tinswdsdagyszasalumsanin nntiussduiunmsdunivel greuuuvasunuuaazau

o - =2 @ ay ar 4
%$1ﬂ5UﬁlﬂﬂﬂizaﬂﬂﬁQQTﬂﬁUQﬂﬂ'ﬁ oUNTYU

mstsadumsdnlszomduia  aretuiigninion Taosatuadraueuudts
(5 2 Tuh¥ou 90 °C (250 mi) vau 5 ¥ niMTunseuMABmIzEMIATesRL ot
ez omailudionara@ntinn 6 eoud uasdadarmatadin wazshun
gungildegit 50 °c msfanamesuiunzaINLveHARSII lavlFmnanNuYEY
11U Hedonic 9 points Tnosadwudail 9=frfaumm‘"fqﬂ 8 = younn 7 =veurthunan 6 =
souemion 5 = o 9 4=Tuvsuaniies 3 = Biveurhunan 2 = luvevwn 1 = luveu
uInfiga (Jones UAABIE, 1955; Peryam 1102 Pilgrim, 1957; Resurreccion, 1998) i ldmand
wusnoomiuguinyay FiiAe @ NAY (aroma) NANSH (flavor) AnmuensuTausan uaz
33M15 Just-About-Right (JAR) scale 9z 9iflevnanimenvesnuidnumenandast dmium
AemeludSuilzwasmsWennndaso msSadwumnaiiugal 7=1/5u anan 2 =
sy liaaaudmios 3 = wed Tudoatlsinlzs 4 = U3y Wiviudmien 5 sy Iisiudhunn

(Vichers, 1988; Meilgaard ia&AMe, 1999) ¢

msdnszideyn uuumenonlRldaia BiReazainsenislddeoyn Fesins
Snsreideyalavldlsunsududegyl SPSS 10991 11 (SPSS Inc., Chicago, IL) 13
aevanssdoyamI Uy anaIAspudnY Nz veINansaatazgminnf iy
$ovaz AnuduRuTszninegiuauseNsy agiuaMurel s1gRuguIuKaRS U taz
aoegfummueniezuaaseemnliziluowmists  MImAdoum  Chisqure 1iile
ASINTBUSININ 01y ATMLBNSY SAstduATNYeY uazdowd TinaoonitudRyde
naidnuazvesdoyafifiusIus nuvinsueusufe 50 % vesdus Taananua msinsie
wuuvaoauls (Multivariate analysis) mﬁmﬂzﬁ’ﬂﬁv (Factor analysis) {10& Principle component
analysis 1iensfinuderansznuiiidenginssudus Tna msSiasziaunsSinsadunuy

Logistic 1#iWennadnyuziiinodonnusenivvesdusIna
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’ ’Tﬁqﬁuﬁm%’umﬁ%’m‘fmmn‘!vﬁ;mfj'ﬂmui)1ﬂﬁmﬁmymnmwjaﬁq

Tassnsvans dwneawils swdadesivi  luRvadnarnseuwiediodoululasnuuy
qiyimmﬂimmzﬁaﬁﬂ?mmﬂnw‘f;uéﬁﬂiw 7 % Fenssfumnassnnansusigaamnssying
YBIF VYD TIS 460-2526 (TISI, 1983) ﬁmf,’fnmuﬂnuﬁaﬁﬂ?mmmm?;mﬁﬁu 6.94+0.13 %
Pinaudwimuaniify 1675024 % i hirmnsaazaeluiiniiy 11.63£0.52 % 8
awsoazaehuhondy 5114030 % msvewdaiadmidounhiy 49.87+0.57%
ﬁmfj'ﬂamauuﬁmﬂiznam’haﬂ?mmcrﬂﬂﬁuﬁ,"mm 9593 mg/g lulmrinameuui
sxgmih huanuilunsaziBen uasnsesdauazinssiifivnAgaszunse 030 — 0.85 mm 1y

a9 P
mmqmu‘uﬂ%zgﬂussqm‘luqd‘m 0302 1.0 g (AN 1)
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A 1 uaaenssuIsmsndasifuidray

3.4.2 msvna lnlumssemiBeadua
d” 9/ =t Y ¥ :l c:a & © a wn v
: nmsfnuilldniterdua 1 vesresingu 50 ml Faszhimsifialuers
b 4 4 ’ 13 1 4
11130 (water bath) TaodaItgamgiindinnes 139 60, 70, 80 uag 90 °C + 1°C wozdanall
11,2,3,4,5, 10,20, 30, 60 Uag 120 U
b 4
Spiro tiag Jago (1982) wamslifiudana lnvesmswamnainmly uennniiu
Jaganyi Uag Price (1999); Jaganyi 1183 Mdletshe (2000); Jaganyi (492 Ndlovu (2001) 1aAny1
ATINVINIABITOY AIAUNTTH 2

In (Cop/ Cop = ©) = k, t+a (aunsN 2)

A ) R
1118 Co D AUTNTUNYATUAD
- Y Y A Y
C Ao anuuduignAes sm t
S . 4 .
k,,, 78 AININ LA semi empirical intercept
r L L4 d’
M3 mansuaousde 11l
ar -4 d. . o = act o
- EIANAYDIVINIA (Solid extraction yield: SEY) annsovlasisnmsm
é = -3 o g -
U9 ¥9051101A0 Liang 1182 Bee (1992) SEY Ao 1849aun1s (Liang 1102 Xu, 2001; Liang

wog Xu, 2003)

SEY (g/kg) = i entrati 'ml) X Infusion volume
Dry tea weight (kg)

nsmnlasInnmswaeast SEY seal 92 ldilunsidunssvesnalnlumsys

¥ ﬁﬂlﬂﬂqﬁs\"\ﬂﬂﬁ1ﬂﬁﬁﬂlﬂ@ﬂﬁ‘lN‘iﬂ

3.4.3 andnavesgungivaznar lumsyaniRvadva

91INN5ANYINA INNITBIFITUTAINMVBINIWNGUQIAN 9 A3

»
NABIHILPONUUUMINARBUY 3° Factorial design 5TAURMUANN 70, 80 1Az 90 °C

9

S o :’ o - o [ -}
HagIsuziIal 1, 5 uad 10 UIN 31U 2 %1 auswansuniiinmsia fe

- Solid extraction yield




20

- Total crude saponin (Kwon LIaZAMg, 2003)
- Total antioxidant activity (George 422 Irvine, 1952; Miller inznnly, 1993)
344 MIINNEANNEIA
hdeyait IndnsEimAnnulslsan (ANOVA) Huy second order
model UazMIMAIMIIANAYEIAURAL1ALTE Tukey HDS Taul¥Tusunsududegy spss

(SPSS Inc., Chicago, IL)

= . o = b4
3.5 mMsMTuIa Saponin MinusanlunRera
d’ Y o - . = ¥ & o
MINAaBa IAMIMTIRB91 saponin _veewudvadna ithnanuiemszay
13181 saponin H1fu3 InnamisosoniulA oanituUNMINARBIILY two-factor second-order
rotatable design Us£NoUAIOATTOONUUD 6 A WIBI3UNT pentagon design (Gacula LIAg Singh,
1984) sralsdaszie a TutiuluReaduaeuuis fie X1 (0 - 500 me) (Fruamldanms
E 1 d
ussyRoIivaeuure 9593 mg/g veum Tilunaniia) uasih s X2 (50 — 250 ml) M3
PONILLMINANBIVOITHANAZ STALMNUNYT Wwod sAwaaslumsnn 1 agimsiam
HanBUYeIMITI¥ 18910 Aaauidmedunll msussegadnyas g ST MAuRT

1AL OASIAIUANNYDL

Table 1 The pentagon design with 6 desigh points of Jiaogulan tea treatments

Treatment Saponin content (X1) Water (X2)

Coded X1 Saponin Dried Jiaogulan'(g) Coded X2 Water(ml)

1 1.0 500.0 5.21 0 150.0
2 0.309 3273 3.41 0.951 245

3 -0.809 47.75 0.50 0.5v88 208.8
4 -0.809 47.75 » 0.50 -0.588 91.2
5 0.309 3273 3.41 -0.951 549
6 0 250.0 2.61 0 150.0

T Saponin content was calculated from dried Jiaogulan containing 95.93 mg/g of total

saponin.




3.5.1 MsIanmani

. . . . o = SY =, .
- Total antioxidant activity. TAA MM ANIILHAWID ABTS metmyoglobin

(George 18 Irvine, 1952; Miller AR, 1993)

- Total crude saponin (Kwon yagae, 2003)

3.52 misdsziiugaunmniannlszamduiavenissantuidua
aa a 's . e . . .
AFNTUATICHUBUNI IUUMUUNTY (hybrid descriptive analysis) (Einstein,
s a '

1991; Resureccion, 1998) "lﬂﬂﬂuﬂmmmnmnms1zﬂf}mmmm‘ummm (Quantitive

aa a 4
Descriptive Analysis) (Tragon Corp., Redwood City, CA, U.S.A.) UaZITMIAATICHLIUUY
anlansu (Sensory Spectrum, Inc., Chatham, NJ, U.S.A.) gniinnifedsziliuvessitend

i o 4 a 4 @
vawiisuwds  nisfadendnasolazmisAnduion1snizRuuuNssannfwaasly
P 9 o v 9 2 & -

MANUINT 4 Anadousy 12 miu lamumsiaduun 15 $27us luszozna 1 @eu ms

’ 1 4 T
AndudnadeuusniSulinudnuaizimun 13 gaEnyasveInsRnIguat (M15Na 2)
uaznfSouisuiufedsdeds enSomhounnudulunsazaudnyus (3190 3) Aoy
maslszdiudetnluseunms  (Booth)  Anadeudswnunisimnasgiulaomsly

g a @ v v & A 9 oA Ay v ' Vo

11A53 OB HAZAIBIIQUIATEY INBAS AL ITOT AnadaulAas ez 135 Um¥s

= = $ v o o =
Roadnand 15ina 30 ml Aussyegludlionaraanuunae 2 ssudnionaohia gungilves
wgnaaunuTieglugas 60 — 75 °C (Resurreccion, 1998) NMSNATDULLLIALIVIIRIDG199T

M laomsasazuuulunszaty (Manuani 5)




Table 2 Definition of descriptive attributes for Jiaogulan tea infusion

Attribute

Definition

Appearance

Green yellow color Light yellow to dark green

Clearness
Sedimentation
Aroma

Dried leaf smell

Green tea smell
Jiaogulan smell
Taste

Sweet

Bitter

Flaver
Green tea flavor
Jiaogulan flavor
Feeling factor
Astringency
Aftertaste
Sweet
Bitter
Astringent

The degree of clarity of sample
The degree of sedimentary of sample

Aromatic associated with dried grass or rice leaf or bamboo
leaf
Aromatic associated with green tea

Aromatic associated with Jiaogulan

The taste on the tongue associated with aqueous solution of
sugar
The taste on the tongue associated with aqueous solution of

caffeine

Flavor associated with green tea

Flavor associated with Jiaogulan

The shrinking of the tongue surface caused by tannin or alum

The sweet taste after product is swallowed

The bitter taste after product is swallowed
The shrinking of feeling after product is swallowed




Table 3 Reference samples for the 13 descriptive attributes of Jiaogulan tea infusion

Attribute Reference Intensity (mm)

Appearance
Green yellow 0.05% tartarzine 45

0.125 % Bromocresol green'

Jiaogulan tea control’ 70

Clearness Distilled Water 0
0.4% Corn starch solution’
Jiaogulan tea control 47
Aroma
Dried leaf aroma Dried Jiaogulan 30

Jiaogulan tea control

Green tea aroma Geen tea bag’ (Japanese green tea, Chen cha) 15

Jiaogulan tea control

Jiaogulan aroma Jiaogulan tea control
Taste
Sweet’ 2.0% sucrose
5.0% sucrose
10.0% sucrose
16.0% sucrose
Jiaogulan tea control
0.05% caffeine
0.08% caffeine
0.15% caffeine
Jiaogulan tea control
Flavor
Jiaogulan flavor Jiaogulan tea control
Green tea flavor Geen tea bag ( Japanese green tea, Chen cha)

Jiaogulan tea control




Table 3 (continued)

Attribute Reference Intensity (mm)

Feeling factor
Astringency 0.07% Alum’ 27
0.3% Alum 50
tea bag / 1 hr soak ¥( Lipton green tea) 95
Jiaogulan tea control 42
Aftertaste
Sweet 2.0% sucrose 5
5.0% sucrose 25
10.0% sucrose 45
16.0% sucrose 85
Jiaogulan tea control
0.05% caffeine 27
0.08% caffeine 80

Jiaogulan tea control

Astringency 0.07% Alum 5
0.3% Alum 80
tea bag / 1 hr soak ( Lipton green tea)

Jiaogulan tea control 59

10.125% Bromocersol green and 1%scitric acid at pH = 4.0.
2 Jiaogulan tea control consisted of Jiaogulan tea 1 g (total saponin 95 mg/g) in tea
bag with extraction 80°C, 5 min.

3 Clearness reference was 0.04% com starch (Yau and Huang, 2000).

4 Japanese green tea (Chen Cha) with extraction 90°C, 5 min.

3 Standard solutions for sweet were 2.0, 5.0, 10.0 and 16.0% sucrose solution
(Meilgaard et.al. 1999).

¢ Standard solutions for bitter were 0.05, 0.08 and 0.15% caffeine solution.
(Meilgaard et.al., 1999).

7 Standard solution for astringency was 0.07% Alum (Drobna, 2004).

8 Green tea bag (Lipton , green tea) soaked for 1 hour (Meilgaard et al., 1999).
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¥

NS INNARDUAUBIVURURININ quadratic model aenTdsunsu design-expert

v v

(Design-Expert version 6.0.10, Stat-Ease Inc.,MN) qﬂﬁwuf’{anﬂﬂﬁmuﬂm:ﬁwmmﬂ'wﬁ

~ I ar
mneaniiga Iaoldnme: (1) aznuunuosuiusIu > 6.0 (Resurreccion, 1998; Grosso UaY

= = o a a g o’o’ $
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A o o =t 9 o o ° a o 9 = 5
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= a r's 9 P ] = 4: o a 3 o 9 3
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v=Y 1 1] :’ a » { oy < [ H o Y
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(AOAC, 2000) YSunaanTiliiunanua (Kwon tagameg, 2003) MIAATISHNNAUNEAIN
A @ 1 o r'd 9! = 9 o :sy a8 a s .
ABMEIama (L*, a*, b*) MIAATIEHN WA TN SIMsMsuFouuanie saauazs

Escherichia coli, Staphylococcus aureus, Clostridium spp. W80 Salmonella spp (AOAC, 2000)
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3.8.1 MIATLUAIDIN
a oy 4g ° = a9
ReMagAmNUINEINIINIATIMINAN Suneaile luRviduaiy
‘ g io o o o
gnouuialanieseunds lulasumuugaame suuu 25 wi Adael 2400 Sad uas
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valdilumioziBon iU eLNIITVTS I lugregliivussanlaniinuuy
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Y o 4 A - a w4 a g '
naeune 1 aiuaslugen uaslaniindisiniollaniin  HaafuNNIRIgHA UGN
°y o ' < {0
poniilu 2 41 uasdrednsziu Bnoldanneimmssenuun

382 anEMsipusnm

dredussnusn1in 3 annz Ao figuwgll 23 - 25 °C (ambient

temperature at Purdue University, Indiana), ‘?;Qﬂmfﬁ 35 °C a2 45 °C (accelerated condition)
Feamemaina syt unaasaatomIseI (Labuza U2 Schmikl, 1985)
srnanlunsdudleds fie 0, 1, 2, 3 uaz 4 Mou dmiumsinsitenssuLBUADENG
waunt waz3thein T anun
383 M3dnszdan TTuRanun (Kwon HazAs, 2003)
mimiﬁnmmiﬂﬁu‘ffwm'lﬁ’ﬁ'mnﬂm%%msmmnﬁmﬂ'u%"nmqmm:
Taruvosdszmetmud (1992) 1ag Kwon itazanie (2003)
3.8.4 AINIIULOUABBNTUALIIRAVIA
fanssunouAsenduauanuaaunson131aold  Total  Antioxidant
Status kits (NX 2332, Randox Laboratories Ltd., U.K.) Miller itaznsie (1993) 251100 INanNMs
1% ABTS® (2,2-azino-di-[3-ethllbenzthaizoline  sulphonate]) MMstuale peroxidase

. A a . . ® 3 aalda A A o~ v oA
(metmyoglobin) o H,0, IWBNAA radical cation ABTS  $IUTAUUIULNVIVEINLADYIT DY WY




ANUFURUTN 600 nm TAS kits Ysznoudusieidud 3 ¥ila Ao buffer (phosphate buffeded
®

saline 80 mmol/l, pH 7.4), chromogen (metmyoglobin 6.1 [lmol/l and ABTS = 610 Limol/l), @135

v

fagu (hydrogen peroxide in stabilized form 250 [LmoVl/1) tasu AU (Trolox, 6-hydroxy-2, 5,

b 4 »
7, 8-tetramethylchroman-2-carboxylic acid, lot No. 175NX = 1.71 mmol/1) TUADUNITRUTNIN

1 v
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1 4 Ll
1¥a15aza10 reagent blank 20 LU Y8R INAUNIABINTY MTATNNIATIIY 20 [ wae
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= =

L4 b4
#1007 20 U 91503 UNIMUAQIWENINNIAIUAUNY chromagen 1 ml MINTMLNNQUNRI 37

3 ¥ b
°C ABNIBMAIGANTULTUTUAY (A1) B 600 nm MAININU AISAIAY 200 LI IzgMIANA
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- a a ° o Y
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Factor concentration of standard / (AA blank - AA standard)

TAS mmol/l Factor X (/A blank - AA sample)
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=y g A -~ & & Py Vo 9 t o~
uazUTuuveds Ao 16.09 —18.86 %  Usmmwewvsimuaveslulmginnardusyisl
L4 [:] .4 sy L 1] ¥ L] A w [ 4 o = &
Wodhdneada (p< 0.05) ua hilinnumanaiesnivdAgiuseaveulvadrna ¥
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fAuranihminudasdmdsiminianua 34 Yield vovdauly $18u uazvoaiinnuuanaie
. b d
ataiiiudifigneada (p< 0.05) 910 Yield Tnaseil tudowvedluReaduamiilsuugs
fiqano 62.95% uazdamdinll 33.57% ualudauvesiilsuiudmngs fie 3.48% (ounh s
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Table 4 The yield, moisture content and total solid of Jiaogulan parts

Items Jiaogulan parts

Leaf Stem Tumip top

Moisture content (%)  81.55+0.58" 83.82+1.32° 83.91+4.45°
Total solid (%) 18.45+0.58*  16.18+1.32° 16.09+4.45°
Yield (%)' 62.95+6.45 ® 33.57+7.25° 3.48+1.02°¢

! % Yield was done with 4 replications.

The different letters in the same row are significantly different at p<0.05.
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Figure 2 The trolox equivalent antioxidant capacity in l¢af and stem of fresh
Jiaogulan.
Note: Data present mean + S.D. (n=3).

The different letters are significantly different at p<0.05.
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Figure 3 The total saponin in leaf and stem of fresh Jiaogulan.
Note: Data present mean + 8.D. (n=3).
The different letters are significantly different at p<0.05.
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Figure 4 Drying curve of Jiaogulan by tray drying with the different temperatures.
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Figure 5 Drying rate of Jiaogulan dried by tray drier.
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Figure 6 Drying curve of Haogulan dried by vacumm microwave drier with

the different microwave power levels.
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Figure 7 Drying rate of Jiaogulan dried by vacuum microwave.
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Table 5 Physical properties of dried Jiaogulan by hot air drying and microwave

vacuum drying

Treatment Moisture  Yield
(%) (%)

Hot air drying’
40°C /480 min 10.65 13.00 0.641 42.05
50°C /300 min 6.48 10.00 0426 41.65
60°C / 210 min 5.95 11.00 0.428 41.35
Microwave drying?
1600 watt/40 min 8.95 940 0498 40.94
2400 watt/25 min 9.67 970  0.551 42.49
3200 watt/17 min 6.63 820 0450 43.02

! Hot air drying by tray drier with 100 g of raw material

2 Microwave drying by vacuum microwave dried with 500 g of raw material
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Figure 8 Total saponin in dried Jiaogulan dried Jiaogulan using hot air drying and
vacuum-microwave drying.

Note: Data are presented as mean value £SD (n=2).

Note: Data are presented as mean value + SD (n=2)
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Figure 9 The trolox equivalent of antioxidant capacity of dried Jiaogulan using hot
air drying and vacuum-microwave drying.
Note: Data are presented as mean value £SD (n=2).

The different letters are significantly different by one- way ANOVA and
Turkey’s student range test (p < 0.05)
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Table 6 Chemical properties of dried Jiaogulan by microwave-vacuum drying' of

two crops

Crop 1 (August, 2003) Crop 2 (June, 2004)

Total saponin (mg/g 134.16° _ 186.39*
TEAC (mg Trolox/g) 56.72° 38.96°

! Microwave-vacuum drying using 2400 watt for 25 min

The different letters in the same row are significantly different (p<0.05).
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3.3 MId1529ANNABINI VIR Tnn

3.3.1 doyamedmlsennsmans
dnuazmedlsznnmansvesdaeuuuuasunusauanaslumsieii 9
ihamerso 44.5% uazdndia 55.5%  aguegurisesmily 4 nqu unsazndulszans 25%)
Ao Tusenaneyaeny 35 - 451, 46 = 55 11, 56 - 65 1 uaz‘]hamqvffmd 65 Jaul AnoU
spuaeuawannn 4 Jwmdalufszmalne. manannngamng @=99) am
Suvenifvaniionniimiaveudiy (=102) maldnnimiadevm @-108) uas
mamiennimiadoslni @=107) dmszAumsAnyIvesReeLIUUREUNNEINNINAD
szaulSyanes 34.9% sevaunfeszsmlszmmiletassuisomla 19.7% msdnuidu
Uszon 17.1% seRumsAnifiqeniinSyanas 197%  uaslssmeiiodasdnin 13.2%

A3 Tnadauunniiste1dgendt 20,000 wmdeidau (35.65%)

Table 9 The demographic profile of the respondents’ in consumer survey
(n=416)

Respondent characteristic Response (%) Respondent characteristic Response (%)

Gender 555 Education 34.9
Female 445 Bachelor degree 19.7
Male : High school 17.1
Age (years) 26.4 Primary school 142
35-45 Advance degree

46-55 25.5 Vocational degree 13.2
56-65 243 Income (bath/month)

> 65 23.8 <5,000 8.2
Location 5,001-10,000 144
Southern 26.0 10,001 - 15,000 13.9
Northern 25.7 15,001 — 20,000 15.1
Northeastern 245 > 20,000 35.6
Central 23.8

" Respondents involved in consumer survey in Thailand during January — February,

2004.
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3.32 wganssuduslnn
MINN 10 wansdangAnssuvesdus InanlinenisAunsesauayung
Y IL a g q 4 - 4 4 3 4
wugalszasnlumsui Inawsesavayuinsie Aumoguow 49% Auiehunsesdn
Wl 42.1% wazhuiesnyemsihe 89 %  aoandosiunsd1319ue Lappalainen g
¢§ [} & o o -4 a w '3
aniz (1998) Fawuaumaauguamiuniialuusagaledmiunsdendonanduatonms
voudusIna dmsuanudlumsuiTnamii 38.5% vesdus Inadunsosauayuing 1 -3
q’: 1w d g 1 &' v ¢ 5 ' 3 ' o
assmodan 35.3% Aunnnd 3 aswedda  uaz 26.2% Autlesnh 1 aSsredian
449 o 4 4 A S a y s ¥ s ¢4
aounngus lnnsoudemnsosduaygulnsiiaigatie Muassnduduezglulesuniing
¥ 14
34.7% wdzaInde 24.5% uARUS Inauneaudennimemsiiaisa amaiansonaa
¥ya 4 9 a g s o4 da
an  VIpRanMAdeuNEAY MU ae R as swiudwazaldeSnsiaaiiuniioy
v Y a = A Ay a W S A A a a
w31 1RU5 Inalinnuazadnlumsiiengenaniaainissavayu Insuniga a5 11
= A A acy o ¥ o @ o dy =)
uarmsdanuyemnsesavdy ns Tapdsmsdwuazuuy  Tasdadvuasil 1 Aeveuun
higa uaz 3 Ao yeulooiga Aransdmsanudunsosauayu Insidus Inavennaiiga
] * ¥ v 1 4 *
v ¥V MTOMALM (392 AzUUY) _MAUNTBIND INTEIANNTI (384 AzuUY) TIAUN
3 [ T (] y s : 2
awAe 1NN (297 msuuu) uasdwuBdABmTesRiuANeIy (295 AzUUL)
o : § s U 4 -
Manager weekly (2005) Idvbuaneimamsidouiuamaninidulastiesias Fgeds
o Q,: A A 'Q g —
3,400 Amumhidl 2004 AsiundivRuthunIespuRioundmvALT Inarn Inely
lagtiu

a d @ A = as i a a
anuAa e AR LS Inaudasdslumssh 12 AusTonfah

insesanang Insasinnenmp insnmseiwaniu (72 %) dauanudaiiinsinn
ayu stz (51.4%) éu?inﬂﬁﬂ'hﬁ”ma'lﬁﬁlﬂum?’mﬁnﬁqu'lws (67.5%) uazth
dnfsaegludszinmifesiuanyulng (73%)  daunndus TandouniesduayuInsans
Usznevlidrwdmnaudifiguilselominesume (77%) uadusIaneinlimilefedy
wadnaRsaesanuduivvesmpng (342%) unuihusSadnuilss lominazany
idosvssayu Insmisemsiasudsnauihni¥efiiimsanidueuey (Gunther inzamz, 2004)
ﬁ'aﬁ’uéu?Tﬂﬂdau111n$aﬁnan'f’;mﬁummﬂaaﬂﬁ'ﬂ(sam) HaTRAN (89.6%) VOIHAANUN
inseenuaulng ArounuuasuounAunindemilade i nsusiagusoan

= v q,: ,d‘g v as o Ao °o_ o v °
s Tnnmaesenld uansiindusgiumsivemisiiauazmsesniideedsminauediy

Gunther uazAmz (2004) §1529 Pnomisiasunoaivayulns 15y ginkgo biloba Az

~ <1 ' a P
nszifioudia  TaoussowteassngunisdwguamhlfiduemsaSuaInshivsam
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PINIAN 9 11U Mamufuigisomemenmnlinaseanudoslumanalsa  lasagy
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Table 10 The consumer behavior on herbal beverage of the respondents'(n = 416)

Behavior Response (%)

Purpose of drinking

49.0

Health 429
Common beverage 91
Curing the disease

Drinking frequency 38.5
1 — 3 times/week ( drink often) 353
> 3 times/week (always drink) : 26.2
< 1 times/week ( drink sometimes)
Drinking Time 46.8
Morming 392
Afternoon 26.7
Noon 25.5
Night
Buying place 34.7
Department store or supermarket 24.5
Convenience shop 9.7
Vegetarian shep 8.0
Trade fair 6.6
Home made 6.3
Fresh market 10.2
Other

" Respondents involved in consumer survey in Thailand during January — February,
2004.



Table 11 The favorite herbal beverage of respondents’

Herbal beverage Frequency of ranking” Score
1 2 3
Green tea /Japanese tea 89 46 33 392
Ginger drink 68 59 62 384
Chinese tea 54 34 25 297
Chrysanthemum drink 48 59 33 295
Lime drink 25 38 46 197
Lemon grass drink 23 38 33 178
Bourbok drink 22 38 36 178
Basel fruit drink 10 20 34 104
Ginseng drink 10 5 11 51
Safflower drink 8 9 8 50
Jabrain drink 7 6 19 43
Ganodenma drink 5 6 6 33
Kachaidum drink 3 5 11 30
Noni drink 5 3 b 26
Other 1 2 6 13
n=416

! Respondents involved in consumer survey in Thailand during January — February,
2004.
? Ranking: 1 =the most liking and 3 = the leastliking.
3 Score = Sum of rank order x weight of score
Weight of score: 1 = 3 scores
2 =2 scores
3 =1 scores

Example: Green tea score = (89 x 3) + (46 x 2) + (33 x1) =392 scores



Table 12 Attitudes of the respondents’ toward herbal beverage

64

(n=416)
Statement % of respondents
Agree  Neither agree  Disagree
Nor disagree

1. Herbal beverages are beverages that 514 27.6 21.0
consist of a single herb.
2. Herbal beverages are beverages that 72.0 22.0 6.0
consist of mixed herbs.
3. Orange juice, lemon juice and fruit juice 67.5 16.7 15.8
are herbal beverage.
4. Carrot juice, celery juice and vegetable 73.0 18.2 8.8
juice are herbal beverages.
5. Herbal beverages provide health benefitor ~ 77.0 16.7 6.3
cure the diseases.
6. Herbal beverages provide only benefits. 534 34.2 12.4
No bad effects.
7. Herbal beverages should be saved for 89.3 8.0 2.7
drinking.
8. I read the label before drinking herbal 89.6 8.2 22
beverages.
9. I believe that some herbs, such as greentea  62.7 351 22
or safflower, can reduce cholesterol levels.
10. I think that lowering the cholesterol level - 84.5 11.2 43
depends on food intake.
11. 1 think that lowering the cholesterol level  85.7 10.7 3.6
depends on exercise.

69.2 28.9 1.9

12. I believe in the ancient idea about the

properties of herbs.

! Respondents involved in consumer survey in Thailand during January — February,

2004.
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Table 14 The factor loading of herbal beverage

68

Attributes Factors

Components

1 2 3 4 5 6

Color Sensory 071  0.11 0.19 -0.07 0.13 -0.01
Odor Factor 077 008 024 0.14 -0.01 -0.08
Taste 075 003 007 0.20 0.15 -0.13
Sweetness 066 0.17 0.31 0.07 0.12 0.36
Viscosity 050 011 009 003 004 017
Ancient beliefs Belief 0.12 0380 0.32 0.08 0.06 0.14

0.12 084 0.15 0.08 0.05 0.08
Traditional medicine
Modemn medicine 0.09 062 0.08 0.09 0.31 0.12
Side effect or Information 017  -0.26 043 0.36 026 -0.07
disadvantage of Product

015 019 064 0.05 -0.15 0.17
Natural product
Packaging 013  0.17 0.03 0.12
Labeling -001 013 0.36 -0.05
Herb type Herbal type 0.10 0.17 -0.05 0.17

0.10 0.16 0.01 0.10
Herbal property
Safety and clean -0.01 -0.12 036 0.59 0.29 -0.10
Pricing Marketing 013  0.00 0.06 0.02 0.11
Advertising 021 0.3l -0.09 0.03 0.09
Convenience 0.00 0.31 0.33 0.05 0.42 0.16
Volume Consumption. 0.001 . -0.01 0.03 0.10 0.10
Drinking time 0.07 020 0.39 0.14 0.14
Eigenvalue (1) 458 1.92 1.74 1.29 1.22
Variance explained 13.16 11.13 10.01 9.57 8.76 6.56
(total 59.18%)

Extraction method : Principal Component Analysis (PCA)
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Table 15 The relation model of components by factor analysis

Components Models
Sensory factor = 0.29 Color +0.32 Odor + 0.31 Taste +0.27 Sweetness
Belief factor = (.39 Ancient belief + 0.44 Traditional medicine

+ 0.30 Modern medicine

Information of product = 0.21 Side-effect + 0.39 Natural product + 0.39 Packaging

+ 0.26 Labeling
Herbal type factor = (.48 Herbal type + 0.48 Herbal property + 0.29 Safety
Marketing factor =0.52 Pricing + 0.44 Advertising + 0.44 Convenience
Consumption factor =0.65 Volume + 0.43 Time

333 nsnAdBUATINTeNTUN KA sTamT U
AUNNYYDINUYOULUVY  Hedonic  LazAUDIANLUNIATIIUVBIUATOIAY
Roadnarlaedus lon (n=416) duaasluarsiai 16§ ndu tazsawd ofluszdvyou
* o o > ' o
wnflesfavomhunaie  uazanwuseulavegluszduveudmiouiuuansndus1on 1414
ar a o £ 3 g v oa ] ia 1 o
MsUBUSURAANATH  Grosso HOZ Resurrecion (2002) ¥1Aiudasidunnuyeuiiiiawm
v @ e v a  w (u’: ] 4
a5 lumsnadeuamgeLIYY Hedonic 9 saamsaanduldTwdnnuaniy lidud
Qs a 5 Qs as v = [ a e (4
veusuvesfus Ina meilunistudumseeninl wut so%vesdus Inaveniunansaial uaz
= v o a c’d’
DN 20% livouSUNaRNUNT
o oy o 13 . . b 4 ° Y A - (4
MIUATIEHIINTAFUNVY  Binary logistic  lagnibunldmenisiasize
HANTENUVBINMANYUTANNFRUNUABNISBONSY (Walker H0E Prinyawiwatkul, 2002) Wa
msnageuRtanalun I 17  sasiAies AN LI MAINIRBNTINTVINTBIANIRYIY
nametihivdifn (P < 0,001) A1 Odd ratio YBITAFIAUAZANUFOVIINAD 1.135 LA
» ¥
1.633 aundomariinaasldiuhnmninaduvesnsveusulisgeanimsdas $18a
l:’\ -4 t a 3 n:‘ 3 ) 1)
Ao TausINLIUMINY 1 Msveuduvziugaiudn 1.6 vih  lAaums Logistic

b
regression Aail

Y =-2.52-0.08 Color + 0.13 Aroma + 0.30 Flaver* + 0.49 Overall liking*
Taviian Y fie avwannsolunisoeus uvesdettaidoagua (0 = Ijias uae

1=09U51)
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Table 16 Mean hedonic ratings' of Jiaogulan tea as rated by consumers in different

locations
Attributes Locations
Bangkok Songkha  Kongkean Chiangmai Average
(n=99) @m=108)  (n=102) (=107)  (n=416)
Color ™ 6.04+1.89  632+1.81 6.18+1.97 593+2.10 6.12+1.95
Aroma ™ 6.30£1.71 6.42+1.61 632+1.81 6.02+1.85 6.26+1.75
Flavor ™ 6.16£1.95 6.48+1.84 . 6.43+1.65 6.31+1.88 6.32+1.83
Overall liking™ 6.39+1.78 6.61+1.61 626+1.88 6.26+1.86 6.38+1.79

" Ratings are based on a 9-point hedonic scale 1 = dislike extremely, 5 = neither like

nor dislike and 9 = like extremely (Peryam and Pilgrim, 1957)

" non significant difference in the locations(P>0.05)

Table 17 Binary Logistic regression analysis of hedonic attribute rating effect to

acceptancel of the respondents2

Attribute Beta Wald chi-  Sig. (p<0.05) _ 0Odd ratio’
square

Color -0.08 0.71 0.40 0.92
Aroma 0.13 1.17 0.28 1.14
Flavor 0.30 7.68° 0.006 1.35
Overall liking 049 2137" 0.00 1.63
Constant -2.52 18.39 0.00 0.08
n=416

! Dichotomous variables, 0= reject and 1 = accept.

2 Respondents involved in the consumer survey in Thailand during January —

February, 2004.

3 0dd ratio = P (accept) / P (reject)
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Just-aboutright (JAR) iu3BmsminnumeRmenimirmalumsiann
a o o 1Y 9 a o @ Y o Y v
wamsma laomssuanuduvesnudnyasmalssamdudalieglussauilndfoeiua
A r 3 a o @ @ 12 ai di =) kY
AUWOA TuMsEoNSUYDIALS 1nA (Bower Uag Boyd, 2003) dIMIUAIBUINIATOIANIYIY
» ¥ b 4 ’
van nuaneel3ie 50 % waved JAR vosgmanyuzianua i truedalumsian 18
[} o ¥ = a A o -~
wmmﬂﬂmaﬂymzag”lummcﬂwaﬁ fin 1 67.6 %, nauayuIng 53.8%, NaumiluAY3 59.6%,
AN 59.6%, TANIIY 57.5%, wazTarha 62.0% AWd1AY MufoguinyuLAING1INANY
an vy o 2 v - s @ A A
muzauned lidealsuilys Fai e UYL HAA BN S UBUS LVDIDINITUAZIASBIAN
=1 w @
(Mattes, 1994)  Akella unzaniz (1997) uaadliiudennuveniunsdmilssamdudaves
- o a o I ’ & a PRy
uvsuezinameInugnssuduaIn hdesavuddimsiniife 6-N-Propyl
v '3 . 3 i 4 b 4
thiouracil Y1z Stein HAZAME (2003) Ko NMsauATesAuE I IR U savunnuAvy

Qs n’: 4' 4‘ G- 9 o y a
muummwmmmsmﬂummqﬂmummsnuamu‘lmugusinﬂﬂu'lm

Table 18 Response (%) inJAR scale for the attributes of Jiaogulan tea

(n=416)

Attributes Much Somewhat Justright  Somewhat Much
too little too little too much too much

Color 34 12.0 67.6 13.2 3.8
Herbal odor 3.6 24.5 53.8 14.4 3.6
Gréenly odor 17 Sk B e 21.9 1.6
Bitter 1.4 79 59.6 22.1 89
Sweetness 1.7 219 57.5 15.6 3.4
Astringent 1.7 53 62.0 22.6 84

334 s Tnadlmuoveunsesauivadron
MIAN 19 LARINDIGHAZDATINNUYBUVBIRUANBUTNIAUT
naznau bilinmuuanaedisiiivdnn HARZUUUADNFTOUVDITTHIALUAZANFO

Taosaufianuandedisivodife (p<0.05) szriengueny azuuuaANNFUNGURLS 1A

’ ¥ E 4
01 35 - 45 mdnhinguegdu 4 vesdus Innetihivdngnedda daiu AusTnangu
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Ayd ’ ) @ a o L4 4 4§ o
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Table 19 Mean hedonic rating"?‘ by age

73

Attributes ; Age (years)

35-45 46 — 55 56 — 65 > 65
Color ™ 5.85+1.99 6.06+1.94 6.44+1.69 6.14+2.11
Aroma ™ 6.15+1.65 6.22+1.81 6.33+1.60 6.37+1.94
Flavor . 5.89+1.82° 6.22+1.87% 6.55+1.76" 6.69+1.77°
Overall liking 6.02+1.81° 6.28+1.95® . 6.64+1.47° 6.61+1.83°

n=416

! Ratings are based on a 9-point hedonic scale 1 = dislike extremely, 5 = neither like

nor dislike and 9 = like extremely (Peryam and Pilgrim, 1957).

2 Means within same row not followed by the same letters are significantly different

(p <0.05) as determined by Duncan New Multiple Rank Test (DMRT) means

separation test.

ns = Not significantly different (p>0.05) as determined by Duncan New Multiple

Range Test (DMRT) means separation test.




Table 20 Cross tabulations between age and acceptance, between age and flavor

added and between age and beverage form preferences of the respondents

(n=416)
Attributes Age (years)
35-45 46 — 55 56——65 > 65

Acceptance
(x*=19.92")?

Accept 77 (700%)° 82 (77.4%)  86(85.1%) 88 (88.9%)

Reject 33 (30.0%) 24 (22.6) 15 (14.9%) 11 (11.1%)
Flavor
adding(y=22.25")

Yes 73 (66.4%) 66 (62.3%) |43 (42.6%) 40 (53.4%)

No 37 (33.6%) 40(37.7%) 58 (57.4%) 59 (59.6%)
Beverage form
(x*=38.28")
Dried leaf 19(17.3%) 22(208%) 29(28.7%)  34(343%)
Powder in bag 29 (26.4%) 32(302%)  35(34.7%) 44 (44.4%)
Instant powder 11(100%) 14(132%) 15 (14.9%) 8(8.1%)
Ready to drink 51(46.4%) 38(35.8%) 22(21.8%) 13 (13.1%)

! Respondents involved in consumer survey in Thailand during January — February ,

2004.

2 Pearson chi-square are significantly at p <0.01.

3 Percentage of respondents in the same age group.
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Figure 10 Effect of infusion temperature on extracted solid yield.
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Figure 11 Kinetic plots comparing the increased temperatures.

Table 21 Kinetic and equilibrium data for Jiagulan tea infusion over a temperature

range

Temperature Rate constant Intercept Equilibrium

(°C) Kobs 107 /s A concentration

(Ca, glkg)

60 3.334 0.18 384.71+1.21°

70 4.145 0.24 394.44+7.25°

80 5.137 0.19 442.12+8.52°

90 6156 0,01 493.26+3.01°

The different letters in the same column mean significantly different (p<0.05)
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Table 22 Effect of time and temperature on SEY, total saponin and antioxidant

activity in Jiaogulan tea infusion

Source of variance F-value (P)

SEY Total saponin TEAC
Temperature 0.778 (0.488) 5.752° (0.025) 6.191" (0.020)
Time 1434 (0.002) 10.873" (0.004) - 24.506" (0.000)
Temperature x Time 0.611 (0.665) 0.613(0.665) 3.442 (0.057)

* means significant difference at p <0.05
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Figure 12 The solid extraction yield of tea infusion at different times and

temperatures.




80

800
; —o 70°C
70071 80°C
500 -
400 |

300

Total saponin (ug/ml)

200 -

100 -

1 5 10
Time {(min)

Figure 13 The total saponin yield of tea infusion at different times and temperatures.
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Figure 14 The antioxidant activity yield of tea infusion at different times and

temperatures.
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Table 23 Total saponin content and antioxidant activity of Jiaogulan tea infusion

Treatment' Total saponin TEAC
(mg/ml) (ng Trolox/ml)
1 0.354+0.16° 144.65+4.68*
2 0.180+0.02° 27.1144.20°
3 0.07740.03 ° 19.30+1.24°
4 0.177+0.01° 38.67+10.48°
5 0.84140.13° 160.92+19.36
6 0.28040.05° 64.53+23.29°

! Treatments are the pentagon design points from Table 6.

The different letters in the same column mean significantly different (p<0.05).

Table 24 The regression models of the chemical component of Jiaogulan tea infusion

Chemical properties Regression model R*

Chemical component
Total saponin 032+0.19X;-028X,-023X; X, 0.8294
Antioxidant activity 75.86 +62.34 X; — 55.46 X, —48.19 X;X; 0.9696

- Independent variables are X1'= saponin content in dried Jiaogulan and X, = water.
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Figure 15 Contour plotsof the chemical component in Jiaogulan tea infusion (total

saponin (a);.antioxidant activity(b)).
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Table 26 The regression models of sensory descriptive attributes’ of Jiaogulan tea

infusion

Attributes Regression model” R’
Color 68.31 + 12.72 X, — 25.34 X5 — 10.34 X, 0.9993
Clearness 45.00+12.16 X; - 23.69 X, 0.9856
Dried leaf aroma 33.26 +625 X;—10.81 X, 0.9622
Green tea aroma 36.57+ 751 X4 =14.02X%, 0.9536
Jiaogulan aroma 58.83 +9.63 X; —20.51 X, 0.9299
Sweet taste 29.63+4.47 X; - 12.55X; 0.8689
Bitter taste 47.17+ 14,65 X; - 24.81 X, 0.9435
Green tea flavor 2821 +5.70 X; - 10.03 X, 0.9174
Jiaogulan flavor 56.86 +10.41 X; —21.96 X, 0.8874
Astringency 43.29 +12.18 X;-20.83 X, 0.9453
Sweet aftertaste 2323 +4.11 X,-1139X; 0.8878
Bitter aftertaste 58.40 + 17.51 X; — 29.40 X, — 14.57 X5* 0.9958
Astringent aftertaste  54.50 + 12.84 X; —23.08 X, —12.52 X, 0.9976

! Sensory descriptive scales are based on 150 mm unstructured line scale (Stone et al.,

1980).

? Independent variables.are X; = saponin in dried Jiaogulan, X, = water.
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Wikieluly Dined keaf aroma

Figure 16 Contour plots of Jiaogulan tea infusion in terms of descriptive attributes:

appearance, aroma and taste (color (a), clearness (b), dried leaf aroma (c),

green tea aroma (d), Jiaogulan aroma (e), sweet (f) and bitter (g)).
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Figure 17 Contour plots of Jiaogulan tea infusion in terms of descriptive attributes:
flavor, feeling factor and aftertaste (green tea flavor (2) and Jiaogulan
flavor(b), astringency (c), sweet afiertaste (d), bitter aftertaste (e),
astringent aftertaste (f)).
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Table 27 Mean hedonic rating of Jiaogulan infusion treatments by consumer
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Treatments' Overall Color Aroma Taste Aftertaste

liking (ns)
1 5.83+1.84° 6.1311.88% 6.00£1.70 5.81x1.83%™ 588+1.94%
2 6.15:1.56% 6.08£1.53° 631+1.34 6.02+1.62% 6.08+1.77%
3 6.23+1.60° 627£1.62% 6.08+1.61 6.25+1.54™ 6.35+1.47%
4 6.73£1.20% 6.96£1.29° 6.63x1.33 6.63+1.36* 6.71+1.25°
5 57742.03%  6.25+1.86® 6.18+1.57 5424223 5.63+2.15°
6 6.48+1.54® 6.58+1.54%® 6.69+1.17 6.42+1.66° 6.50+1.53%
(n=50)

! Treatments are the pentagon design points from Table 6.

The different letters in the same column mean significant difference (p<0.05).

Table 28 The regression models of consumer acceptancelof Jiaogulan tea infusion

Attributes Regression model” R*

Overall liking 6.15-0.39 X; +0.0027 X; + 0.56X X, 0.9705
Color 638 -031X,-023X;+044 XX, 0.8717
Aroma 6.46 — 0.17 X; — 0.082 X, + 0.47 X;X, — 0.34 X,” 0.7847
Taste 6.31 —0.43 X, +0.14 X, + 0.57 X;X, - 0.52 X5>  0.9780
Aftertaste 6.38 = 0.43 X, + 0.091 X; + 0.48 X; X, — 0.45 X5*> 0.9696

! Consumer acceptance ratings are based on a 9-point hedonic scale, 1=dislike

extremely, 5=neither like nor dislike and 9=like extremely (Peryam and Pilgrim,
1957).

? Independent variables are X, = saponin content in dried Jiaogulan, X, = water.
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Water (ml) Color ratmg Wanber (=l Aroma raling

(d) (e)

Figure 18. Contour plots of hedonic rating of Jiaogulan tea infusion
(overall liking (a), color (b), aroma (c), taste (d), aftertaste (e)).

354 MAMINTAINEeY (Optimization)
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Figure 19 The optimization of sensory descriptive, consumer acceptance test and

chemical component of Jiaegualan tea infusion.
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Table 29 Predicted values of Jiaogulan tea from regression models.

Attributes of Jiaogulan tea infusion Predicted value

Chemical component

Total saponin (pg/ml) 0.50
Antioxidant activity (mg Trolox/ml) 112.63
Sensory descriptive attributes’
Color 87.84
Clearness 60.03
Dried leaf aroma 40.14
Green tea aroma 45.47
Jiaogulan aroma 71.82
Sweet taste 37.55
Bitter taste 62.95
Green tea flavor 34.58
Jiaogulan flavor 70.77
Astringency 52.60
Sweet aftertaste 28.41
Bitter aftertaste 71.48
Astringent aftertaste 64.33
Hedonic rating*
Overall liking 6.12
Color rating 6.50
Aroma rating 6.50
Flavor rating 6.00
Aftertaste rating 6.13

! Sensory descriptive scales are based on 150 mm unstructured line scale (Stone ez al.,
‘ 1980).

2 Hedonic ratings are based on a 9-point hedonic scale; 1=dislike extremely,
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5=neither like nor dislike and 9=like extremely (Peryam and Pilgrim, 1957).
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Table 30 Finished product quality of Jiaogulang tea
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Quality Jiaogulan Tea Standard
(%) Jiaogulan' (%)
Moisture content (%) 6.55+0.03 <8.0
Total solid (%) 93.45+0.03 >92.0
Total ash (%) 12.50+0.24 <14.0
Insoluble ash (%) : 9.5240.23 -
Soluble ash (%) 2.98+0.01 -
Solid extraction by hot water (%) 26.92+3.82 >21.0
Protein (%) 4.65+0.25 -
Fat (%) 3.3240.02 -
Crude fiber (%) 12.13£2.39 -
Total saponin (mg/g) 161.68+5.57 >80.0
Total antioxidant activity (mg 57:5782.59 -
Trolox/g)
L 35.06+0.50 -
a -0.13+0.08 -
b’ 19.05:0.51 -
Water activity 0.40 -
Total aerobic microbial count (cfu/g) 4.81x10* <5x10°
Yeast and Moulds (cfu/g) 2.15x10° <5x10°
Escherichia coli (cfu/g) <10 <50
Staphulococcus aureus No No
Clostridium spp. No No
Salmonella spp No No

! Standard of airy Gynostemma pentaphyllum (Thumb.) Makino sitting by the

Medicinal Plant Research Institute, Department of Medical Science, Ministry of
Public Health, Thailand.
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Table 31 The demographic profile of the respondents'in consumer test

(n=200)
Respondent Response (%)  Respondent Response (%)
characteristic characteristic
Gender 76 Education 28.0
Female 33.0 Bachelor degree 245
Male Primary school
High school 22.5
Employment Advance degree 14.0
Retirement 49.0 Vocational degree 11.0
Housewives 27.5
Business owner 14.0 Income
Government worker 4.0 (baht/month)
Employee 1.0 < 5,000 27.0
Others 4.5 5,001 - 10,000 10.5
10,001 - 15,000 16.0
15,001 — 20,000 7.5
20,001 - 25,000 13.5
25,001 - 30,000 11.0
> 30,000 14.5

'Respondents involved in the consumer acceptance test in Bangkok and Chiangmai,
Thailand during December, 2005 — January, 2006.
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Table 32 Mean hedonic rating’ of Jiaogulan tea as rate by target consumers from

different locations

Attributes rating Locations Average
Bangkok Chiangmai (n=200)
(n=91) (n=109)
Overall liking 6.85+1.06" 7.1740.96* 7.02+1.02
Color ™ 7.09£1.12 7.23+1.13 7.17£1.12
Aroma ™ 6.84+1.17 7.06+1.08 6.96+1.12
Overall flavor ™ 6.81+1.27 6.97£1.16 6.90+1.21
Sweetness 6.16+1.78 6.72+1.13° 6.47£1.52
Bitterness ™ 6.3311.64 6.49+1.41 6.42+1.52
Aftertaste ™ 7.01£1.26 7.12+1.19 7.07+1.22

! Ratings are based on a 9-point hedonic scale 1 = dislike extremely, 5 = neither like
nor dislike and 9 = like extremely (Peryam and Pilgrim, 1957).

ns = non significant difference (p>0.05).

The different letters in the same row compared between Bangkok and Chiangmai
mean significantly different (p<0.05).
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Discriminant analysis (DA) iilumaiialumsutsnguinnldiferinnomsvens
pandmaidede  TAnamssmnanmnieziiulunsmingudus Insnquitveusuuas
nqui lioousy (Frank tazaAmz, 1990) MNRAMIIATIEH DA annsautnguiiveusuuaz
'V a [] ar =y 9 ° Y 9 = ¥ v o o @
nqui lveuSumniBuidnonnelavinnelagndests 91%  uasnuhiliendiglums
v v & 1 4 v a o
wisnquiie  anwsoulassin  uazanwseuRMsAN Y Fedwaremsaadulseusy
a  w I'd o =) W =3 ] v ya'u a 4” a o I'd
wandual  lwhueudvdadu mailn DA annselflumsminguidnaadulvienaadam

» » 14 3
uazmjudus Inaitlide Taonudusnn 31 % Aadulalidondaiust @135199 33) 9

¥ v ¥ . ¥
Nammﬂammmmﬂnmsﬂlmzma:ﬂquﬁjmTnﬂw% (D1) na:ﬂqné’ﬂnfﬁa (D2) Huaums




102

5 ) . 2 o T '
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Table 33 Percent of acceptance and buying decision by consumer

(n=200)
Acceptance Accept Reject
Location (3°=0.142, ns)
Bangkok 41.5% 4%
) Chiangmai 50.5% 4%
Total 92% 8%
Buying decision Buy Not buy
Location (x2=3‘16, ns)
Bangkok 28.5% 17%
' Chiangmai 40.5% 14%
Total 69% 31%

MIAATITHMTUUINGUINMISERN Y

aumsnguiL3 Inafvensunansumn:
DI = -46.904 + 5.6410verall liking + 2.339 Color rating
+2.272 Aroma rateing + 1.396 Overall flavor rating

+0.582 Sweetness rating + 0.042 Bitterness rating

+0.671 Aftertaste rating (group centroid = -0.208)
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aumisnguius 1nai hiveusundasuai:
DI = -27.224 + 3.8580verall liking + 2.557 Color rating
+1.924 Aroma rateing + 0.802 Overall flavor rating
+0.039 Sweetness rating - 0.028 Bitterness rating
+0.545 Aftertaste rating (group centroid = -0.604)
aums Fisher N9 lunsubangunstensuvesiys Ina: |
D1I-D2 = -6.043 + 0.0210verall liking + 0.08 Color rating
+0.141 Aroma rateing + 0.93 Overall flavor rating
+0.021 Sweetness rating - 0.056 Bitterness rating
+0.433 Aftertaste rating
N3 Standardized discriminant:
b = 0.594 Overall liking - 0.091 Color rating
+0.139 Aroma rateing + 0.195 Overall flavor rating
+0.299 Sweetness rating + 0.053 Bitterness rating
+0.101 Aftertaste rating

Hitting rate = 91%
o d i w o 5
ﬂTS'J!ﬂ‘iwﬂﬂ‘J'mllﬂﬂﬂN‘UBQﬂ]‘iﬂﬂﬂ‘lﬂi)%ﬁ

r Y a d. Ay - s
AUMINGUALT Inanvenannaan:
DIL. = -38.037 + 3.5390verall liking + 2.75 Color rating
+2.065 Aroma rateing + 0.719 Overall flavor rating
+0.317 Sweetness rating + 0.076 Bitterness rating
+0.889 Aftertaste rating (group centroid = 0.272)
Y Y o a ] g a W '
ﬁnmannguﬂmﬂwanammm:
D1 = -31.994 + 3.81880verall liking + 2.647 Color rating
+1.924 Aroma rateing + 0.802 Overall flavor rating

+0.039 Sweetness rating - 0.028 Bitterness rating

+0.545 Aftertaste rating (group centroid = -0.604)
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M3 Fisher M unsuianguiuTInafideuns lidenansasr:
DI-D2 = -6.043 + 0.0210verall liking + 0.08 Color rating

+0.141 Aroma rateing - 0.083 Overall flavor rating
+0.278 Sweetness rating + 0.104 Bitterness rating
+0.344 Aftertaste rating

AuNS Standardized discriminant:

D = 0.023 Overall liking + 0.129 Color rating

+0.176 Aroma rateing - 0.11 Overall flavor rating
+0.46 Sweetness rating + 0.174 Bitterness rating
+0.455Aftertaste rating

Hitting rate = 71%
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Table 34 The buying decision of consumer before and after knowing the product

information
(n=200)

Before knowing  After knowing the product  Total X2 95%CT'
the product information
information Yes No
Yes 138 0 138
No 20 42 62 20.0 (0.059, 0.141)
Total 158 42 200  (3.84)

! CI means confidence interval of 95% different proportions.

2 Chi-square value from chi-square table at o = 0.05, d.f. = 1.
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Figure 20 The total saponin content in Jiaogulan tea during storage time.
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Figure 21 Total antioxidant status in Jiaogulan tea during storage time.
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Table 35 The specification of Jiaogulan tea product

Specification

Product Specification - Processed from good quality of Jiaogulan leave and no
foreign matter.
- The dried powder product packed into the tea bag at 1.80 g
- Moisture content < 8% and Water activity (ay) <0.4
-Total saponin content at least 80 mg/g
Raw Material - Jiaogulan herb (Gymostemma pentaphyllum) with 5
Specification months old
- The herb was harvested and trimmed by hand for the good
quality of leaves and processed at the same day.
- The Jiaogulan leave consist of total saponin > 80 mg/g
Process Control - The raw material was cleaned and washed to remove the
Specification foreign matter.
- Drying process with the vacuum microwave dryer at 2400
watt for 25 min for 500 g of raw material.
- Grinding into a fine particle at 0.30-0.85 mm. particle size
- Packing in the tea bag at 1.80 g

- Brewing method was sleep in 90°C hot water for 10 min
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Table 35 (continued)

Specification
Quality Control - Moisture content of Jiaogulan tea < 8.0%
' Specification - Total ash < 14%

- Solid extraction yield > 21%

- Water activity < 0.40

- Total saponin > 80.0 mg/g

- Total antioxidant activity > 50.00 mg Trolox/g

- Total aerobic microbial count < 5x10° cfu/g

-"Yeast and Moulds < 5x10° cfu/g

- E. coli <50 cfu/g

- Sensory descriptive quality of Jiaogulan tea infusion
Packaging - The tea bag was made from white tea bag paper
Specification - The tea bag size was 4.0 cm. width x 6.0 cm. long

- The small pack was 10 tea bags in paper box

- The large pack was 25 tea bags in paper box
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Sumundasumn lugdiuusesn :
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»
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Fresh Jiaogulan »Jiaogulanleaves —»Drying— Dried Jiaogulan
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Stem Water
37.05 g 5684 g

Figure 22 Mass balance of Jiaogulan drying.
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Standard Curve of Trolox
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MANUIN 2

Focus Group Discussion: Moderator’s Guide
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Moderator’s Guide: Focus Group Discussion on Herbal Beverage.

1. Introduction (5 min)
1.1 Moderator’s Introduction

“Good Evening, my name is Niramon Utama-ang. I am a Ph.D student in
Kasetsart University and my major is Agro-Industry Product Development. I am
studying about “Development of Herbal Beverage from Jiaogulan Herb”. Today, I
would like to moderate the focus group discussion on herbal beverage. Please

participate to this focus group.”
1.2 Objective of This Focus Group

“The objectives of this focus group are to investigate the consumer

perception, attitude and behavior on herbal beverage.”
1.3 Ground Rules of the Focus Group Discussion

“This focus group discussion will proceed with all of yours cooperation.
Please feel free to talk about your opinion. In the discussion, I have to record by tap
recorder. Please tell your name before speaking and speak with loud and clear. No
interruption when someone is speaking and avoids- side conversations with other

participants. At the end, you will receive the gift for your co-operation.”

1.4 Self-introductions

“Please introduce yourself to others. Tell us your name, occupation and

hobbies.”
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2. Reconnaissance (20 min)

“The discussion is started right now. I will ask the questions, so please answer

one by one from left to right.”

Question 1: What is the ‘Herbal beverage’ in your opinion?

Question 2: What are your 3 favorite herbal beverages?

Question 3: How offend do you drink these herbal beverages?
Where do you buy this herbal beverages?

3. In-deep Investigation (50 min)

Question 4: What is your purpose for herbal beverage drinking?

Question 5: What do you think about the herbal beverages which can reduce fat and

blood cholesterol?

Question 6: To develop the herbal beverage, what herbal beverage product style do
you like? What about the sensory quality?

Question 7: What packaging do you like for herbal beverage?

Question 8: After testing sample of herbal beverage, what are your opinions about

color, odor, taste and others?

4. Closure (5 min)

“Finally, I would like to thank you so much for your cooperation. Please take

the souvenir. Thank you very much.”
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MaEuIn 3

MmN NIT3943 100

Questionnair for Consumer Survey
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Panel Selection and Training for Descriptive Analysis
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Panel Selection and Training for Descriptive Analysis

Selection of the Panelist. (ASTM, 1981; Meilgaard, Civille and Carr, 1999) For a
panel of 13 from 30 candidates will screen by Pre-screen questionnaire and scaling

exercises which were 80% passed.

Matching and Description test : Taste and Aroma matching and description test
were used selective panelists. Descript the sensory impression of products; fragrance,
flavor, odorant. Candidates should be able to describe 80% of stimuli (Meilgaard et
al., 1999) and should at least attempt to describe the remainder with less specific

terms.

Detection: 12 Triangle discrimination tests, each replicated twice, use for selective

subjects who achieve 66% correct replies, out of the total of 24 (ASTM, 1981).
Training for Descriptive Testing.

Terminology Development. Panelists individually examine the sample, generate
descriptive terms and follow by discussion (Cairncross and Sjostrom, 1997; Lawless
and Heymann, 1998; Grosso and Resurreccion, 2002). The panels discussed the
attributes and agree on common descriptors. Redundant terms will be subsequently
grouped and named an appropriate term resulting for reduction. . Thirteen attributes

were developed and defined (Table 7). The definitions of terms will be proposed.

Reference standards will be decided by panelist consensus.
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Introduction to Descriptive Scale.  The graphic scale was used to evaluate the
intensity of each of the sensory attributes is an unstructured horizontal line 15 cm.(6
inch) in length usually anchored 12.5 cm (1/2 inch) from each end by a pair of terms
which describe or limit the attribute (ASTM, 1992). Reference rating and control
Jiaogulan tea were decided by panelist consensus. Some references were obtained
from the literature. Reference standards played an important role in sensory analysis
(Wolfe, 1979) by helping panelists relate to a specific perception (Stone and Sidel,
1993)

Training. Panelists were trained to evaluate the sensory characteristics of Jiaogulan

tea and descriptive scale using reference standard and worm up sample to increase

reliability of ratings (Plemmons and Resurreccion, 1998)




140

MANKIN D

HULUNATBUIBINT IS

Descriptive Ballot




141

Descriptive Ballots
JIAOGULAN TEA

Name Date Code

Place a vertical mark through the line scale to indicate the intensity of each attribute

(the scale is from 0 to 150 ) Please stir 3 times with a spoon provided.

Appearance

Green yellow color = Light yellow to drak green

Reference: Tratarzine = 45, Bromocresol green = 120, Jiaogulan tea control = 70

1 1
Light yellow Dark green

Sedimentation = The degree of sedimentary of sample

Reference: 0.01% tea powder = 75, 0.05% tea powder = 130, Jiaogulan tea control = 23

{ ; |
none many

Clearness = The degree of clarity of sample

Reference: Water = 0, Corn starch solution = 150, Jiaogulan tea control = 47

I |

] ]
Clear Cloudy

Arom
Dried leaf smell = Aromatic associated with dried grass or rice leaf or bamboo leaf

Reference : Dried Jiaogulan = 30, Jiaogulan tea control =32

| I

J |
weak strong

Green tea smell = Aromatic associated with green tea

Reference: Japanese green tea = 25 |, Jiaogulan tea control = 40

| |

I |
weak strong




Jiaogulan smell = Aromatic associated with Jiaogulan

Reference: Jiaogulan tea control = 64

142

I
weak

Taste

Sweet = The taste on the tongue associated with aqueous solution of sugar

strong

Reference: Standard solution of sucrose = 20, 50, 10,150, Jiaogulan tea control = 32

T
weak

Bitter = The taste on the tongue associated with aquwous solution of caffeine

Reference: Standard solution of caffeine = 20, 50, Jiaogulan tea control = 51

|
strong

i
weak

Flavor

Green tea flavor = Flavor associated with green tea

Reference : Japanese green tea = 25, Jiaogulan tea control = 33

strong

|
weak

Jiaogulan flavor = Flavor associated with Jiaogulan

Reference : Jiaogulan tea control = 62

strong

|
weak

Feeling factor

Astringency = The shrinking of the tongue surface caused by alum

strong

Reference : 0.07% Alum = 10, 0.3% Alum = 30, 1 hr. tea bag = 95, Jiaogulan tea

control=42

{
weak

strong
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Aftertaste

Sweet = The sweet taste after product is swallowed

Reference: Standard solution of sucrose = 5, 25, 45, 85, Jiaogulan tea control = 23

| |

I ]
weak strong

Bitter = The bitter taste after product is swallowed

Reference: Standard solution of caffeine = 27, 80, Jiaogulan tea control = 60

] ]
weak strong

Astringent = The shrinking of feeling after product is swallowed
Reference: 0.07%Alum = 5, 0.3%Alum = 80, 1 hr. tea bag = 110, Jiaogulan tea control =
59

weak strong

Comment

Thank you for cooperation
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Questionnaire for Consumer Acceptance Test
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