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SIRINAT NATISRI: FLAVOUR IMPROVEMENT AND FLAVOUR
INTERACTION BY THAI HERBS IN ICE CREAM CONTAINING SOY
PROTEIN AND SOYBEAN OIL : CASE STUDY OF LEMONGRASS AND
PANDAN LEAF. THESIS ADVISOR : ASST. PROF. SIWATT

THAIUDOM, Ph.D., 97 PP.

SOY PROTEIN/SPME/GC-MS

The objective of this research was to study the effect of using 2 Thai herbs:
lemongrass and pandan leaf, on improving the flavor of ice cream which contained soy
protein and soybean oil. Sensory evaluation and a quantity of flavour compounds
detected by Headspace-solid phase microextraction-Gas chromatography-Mass
spectrophotometry (HS-SPME-GC-MS) of such ice cream were used as experimental
indices. This study focused on, firstly, the comparison of the flavour extracts received
from water extraction which varied the ratio of herb to water at 10:100, 15:100, and
20:100 (w/w) and from spray drying which varied maltodextrin concentration at 2, 4, 6,
and 10% (w/w). Different comparison tests were conducted by 30 laboratory panelists.
Secondly, the focus was on the quantity of flavour extracts in lemongrass and pandan
leaf which can hide beany flavour in soy protein solution and ice cream, using threshold
test by 20 laboratory panelists and using HS-SPME-GC-MS to confirm the sensory
results. The third focus was on the effect of Thai herbs and their interaction with beany
flavour in soybean ice cream on the acceptance test evaluated by 50 laboratory panelists
and the results were confirmed by HS-SPME-GC-MS.

The results showed that the ratio of lemongrass or pandan leaf to water for
giving the best flavour extracts was 10 to 100 (w/w), and the optimum quantity of

maltodextrin added into the extracts to make powder from spray drying was at 2%



(w/w). Threshold values which could hide beany flavour in suspension of soy
protein isolate of fresh lemongrass extract (FLE) and powdered lemongrass extract
(PLE) were 224.75 and 82 mg/kg, respectively while those of fresh pandan leaf extract
(FPE) and powdered pandan leaf extract (PPE) were 327.91 and 265.65 mg/kg,
respectively. However, the threshold values of such extracts when applied to the
soybean ice cream were 327.91, 458.15, 339.30 and 147.60 mg/kg for FPE, PPE, FLE
and PLE, respectively.

Soy protein ice cream whose flavour was improved by 16.78% FLE, 0.68%
PLE, 4.71% FPE or 2.19% PPE was most accepted among each type of the extracts.
However, soy protein ice cream with the flavour enhanced by PLE or PPE was accepted
more and could mask beany flavour better when compared to FLE and FPE.

HS-SPME-GC-MS was used to detect the beany flavour in this study. It was
composed of hexanal, pentanal, benzaldehyde, 2-pentyl-furan and I-octen-3-ol. The
flavour compounds in pandan leaf extract detected by HS-SPME-GC-MS were 2-
acetyl-1-pyroline and 3-methyl-2(5H)-furanone while the compounds found in
lemongrass extract were [-myrcene, o-pinene, 3-carene, neral, geranial and geraniol.
The most important beany flavor (hexanal) in soy protein ice cream containing PLE or
PPE was decreased due to the flavour interaction with food matrix (protein, lipid and

carbohydrate), maltodextrin and -cyclodextrin and flavour masked by PLE and PPE.
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AHA = American Heart Association

B = Beta

BCD = Beta-Cyclodextrin

CAR = Carbowax

CI = Chemical lonization

X2 = Chi-Square Distribution

DBV = Divinylbenzene

DE = Dextrose Equivalence

ECD = Electron Capture Detector

EI = Electron lonization

FID = Flame Ionization Detector

FDA = Food and Drug Administration of the United States
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GC = Gas chromatography

HHST = High-Heat Short-Time
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HTST = High-Temperature Short-Time

Kcal = Kilocalorie

MS = Mass spectrophotometer

Ug = Microgram

Mg = Milligram

Um = Micromete

ND = Non Detectable

NMS = Not fat milk solid
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VWA (partial coalescence) AnHMzAINAIIzAHAAGROAUNINVDL loANSH  wazild
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TasaaselornsuiinnuaddIuIniy (Clarke, 2004)
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(Marshall et al., 2003)
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Y Y [ 9 a d‘o I~ 1 1 a 9 1
ANUARINMI I8 tazdulsznevalensaozl lunduiuaesanevateriia laun N
au (valine) ToTaradu (isoleucine) AU (leucine) 73 Loty (threonine) 151 Tauslu
(typtophan) Wihaneezaiiiy (phenylalanine) 48 EG G (histidine)
o [ I~ [ [ [ a . %
TsAununaesennsouteldiiiu 2 naulveg) Ao daylia (albumin) Soaz 10 &9
Y 1
aunsaanalddeinlar uazTnayay  (globuling Sosaz 90 Feannsadiaoenladie
Msazaendenoa diuvesnayay Uszneudelilsdu 4 nquédoy (fraction) Ao 28
(Gowaz 15),75 (Fowaz 34), 11S ($ovaz 41.9) uaz 158 (3esaz 9.1)
¢ o
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daundosGen @iy “functional foods” FarueDI 1IN T2 Teand luiiea
d'o 3 1 c?/' [V~ d 1 [ ] [~ 9 A
mwzasomsnumniy  uaduduilsz Temiognamndeiname  dsazmivldani
ﬂmzﬂﬁiumﬁmmmaz&néuma‘w%gam?m (Food and Drug Administration of the United
Y A o 1 = o = o A 1 A o oA
States; FDA) ldoanugudutaznannalse lomiveslsaunuvdosnogunn oiun 26
1 d’ a =1 o A % T W 1 % @ 9
aaan a9, 1999 Tuiious InalisAunumaes 25 niuaeiu annsoreilesiulsnaiale’la
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1 1 < 1 4 a
aaauasaenzise laun lelelarTaud (soflavones) wWoHY (saponin) AN (phytate)
Y
[ o a
o ﬁfmflﬂmuulcmliﬂimﬂﬁ(protease inhibitor) waz W Tnaneson (phytosterols)  (Messina and
Bames, 1991)
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A9 a1 MIV3 Inanandaaionnsann llsaunumassdasninsaretesiuiazanniny
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Hagnaanualszinaeu (Fabian, Peter, Dimitra, Berry and Helena, 2003)
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149 skim milk powder $3uAUT UMY 1AY 33.62, 35.00 AT 63.28 LNABN lansy
o w <] 19 a A Aa 9 =) o A o c?xl =
awday wmunaunuimlumsnaa losniuniims 14 Tsaunimdosanansdosgas I
5119 loAnsugaITN MR N UA0WNIAT (AIMT N 2.2,2.3 1Az 2.4)
TsAununaesiograteguun 1dun Tusdumnnonnaeswiani lusiu ( full-fat
soy flour) 51 TsAudesas 40 TusAumanndundesyianadaluiueen (defatted soy
flour) TS Tdsaudesas 50 TusAudmaeaututu (soy protein concentrate, SPC) 1l
Y TUsAudesas 65-72 uaz TsAudunaneana (soy protein isolate, SPT) HFua T 5Au
u'a [ vAa A { A 4
002 90-92 (soy protein council, 1987) TsAununaesdalinuaniamaniin idse Teani
1 Y] [ ] ~ 9 2K o =\ [ 9 U A
ADMINALINUANYULV0I0 11T A1808 ARG wAT N T AL ouTdun maiuam
A . . =2 . AR = wa =
HUA (viscosity) INMIANYIVDI Friedeck et al, (2003) NANHINAUTUUANIUANLAE
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Auanyuznlszamduiaueswaanua losniy luiudan TdsAunanaes wunlsua
o { a a @ o A A @
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Farrelumsmsiiana (gelation) M3udiad viess (emulsification) ANVaINTAIUMNT
Juiu v (fat absorption) ANNENITaluMIIVAUas1HinauTa (flavor-biding) (Kinsella,
Y 2
1979) Auaulian1sazats ANNAINITD IUMIUADI AuauAUUNUAY (surface properties)
2 : & . I Y A 1 dyu 1
wazanuamsolumanaliy  (foaming ability) uAY Auautiamaitiding lnonsia
9 [ Aa o 4 9 [ us/' o = o A
TA59a5 1AL AN HULNNENNVBIHAAN N 1HIT 19 aeriumIih TUsAuDImaen
= a a o d . ' ~ X 1 =
naunu ldsauunlumsnaanandum (dairy analogs products) (U bl’f]ﬂﬂﬁll WUHIISUAINY
I
@8
225  naue? (beany flavour)
A o A 3 A A V2 s A d? Aa o P 9 o
AAUDI 1138 beany flavour (Hunaud luilseasnnmavulundasaaninldandd
A = A o A a o 4 ) A 1 =
M99 MIANYINAY beany TUDUNADIAL TUNAANUNIINAWHADINDI DDA UNAVIIN
s M A o 9 ' ~ o o a a & o a
pantlsznovludamanedulaun Tsau vy anslulamsa vazdendiu Fainmann
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lipoxygenase Lﬂﬂ@]]ﬂ@‘lﬁjmﬂﬂj‘]ﬂiﬂmﬂﬂm’s (Mtebe and Gordon, 1987; Whitfield and Last,

1991; Kumar, Rani, Tindwani and Jain, 2003) uazgﬁmﬂumﬂﬁ’ﬂﬁuﬁﬁiuﬂdu alcohols,
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34.0-44.0
23.4
29.7
19.6
22.0
20.5
20.0

15-20
24-25
38-40
85-95
50-60
50-60
50-60

A daw A 1A '
M gudideiiy 9iFelna (2542)

d‘ Y [ a a = d’d = [ [ A
M1319N 2.2 ﬂ”liﬂ§$N1m@lunuﬁﬂﬂ‘ﬂﬂilm'ﬁWﬂﬁul@ﬁﬂillﬂlliﬂiﬁuﬁﬂﬂﬂ"lﬂﬂjlﬁa9\1L!ﬂ$

vhiu
gAY Panaingau IIANNYAY AUYY

@Imsy 100 N3¥ v /Alansu 1IN /100 N3N
Tsauaiandaumnaes 4.8 196 0.940
v 11 32 0.352
yhaansig 10 18 0.180
glucose syrup 5 12 0.060
K-carragenan 0.025 800 0.020
logust bean gum 0.275 500 0.138
tween 80 0.15 150 0.023
1{1&"11 68.99 0.5 0.035
wAUNUIARAY 100 N5 (VM) 1.748
SWAUNUIAYAT 1,000 NTU (UM) 17.48
AunusaIwHaASIUa 1,000 NFU (LN) 33.62

NV DUBNA LA (2549)



d‘ Y [ a a = d’d = [ [ A
M1319N 2.3 ﬂ”lill§$N1m@uﬂu3ﬁﬂﬂﬂiuﬂ1§Wﬂ@]ll'ﬂﬂﬂillﬂllIﬂi@]uﬁﬂﬂﬂ”lﬂﬂ']tﬁﬁi’)\il!ﬂ%

NFsu
gAY Yanaingau ININGAD AUNY

@Iy 100 N3¥ v /Alansu 1N /100 N3N
Tsauaiandaumnaes 5.2 196 1.019
TREAIREAY! 8.6 40 0.344
yhaansig 10 18 0.180
glucose syrup 5 12 0.060
K-carragenan 0.025 800 0.020
logust bean gum 0.275 500 0.138
tween 80 0.15 150 0.023
1§’1ﬁu 70.75 0.5 0.036
WAUNUIARAY 100 N5 (VM) 1.82
sWAUNUIARAY 1,000 NTU (UMN) 18.20
AunusIwHaASIUa 1,000 TN (1N 35.00

NV DUBNA LA (2549)



v v E4
msi1eh 24 msdsznudunuiagaulumsnaaloansuiil skim milk powder wag 1hiiume

gAY Panaingau ININGAD AUNY
@Imsy 100 N3¥ v /Alansu 1N /100 N3N

Skim milk powder 10.5 175 1.838
Yifune 10 100 1.000
yhamanae 10 18 0.180
glucose syrup 5 12 0.060
K-carragenan 0.025 800 0.020
logust bean gum 0.275 500 0.138
tween 80 0.15 150 0.023
I{Waill 64.05 0.5 0.032
WAUNUIARAY 100 N5 (V) 3.291
WAUNUIAGAY 1,000 NSU (UN) 32.91
AunusIwHaASUa 1,000 NFU (1N) 63.28

NV DUBNA LA (2549)

aldehydes 110 ketones ¥9a13 1¥inausa laanigniendenanldun  6-methyl-5-hepten-2-
one hexanal, 2-pentyl furan, 1-octen-3-ol, pentanal (182 decanal, 2-heptanone (Gremli, 1974;
MacLeod and Ames, 1988; Rackis, Honig, Sessa and Steggerda, 1970; Sessa, 1979; Wolf, 1975)
UBNANHUEWETITIININ hexanol, ethyl vinyl ketone (8% tran-2-nonenal i’JiJﬂgjiglj’JEJ (Wilkens
and Lin, 1970; Sessa and Rackis, 1977; Cadwallader, 2004) Boatright (a1 Lei (1999) Anmn
arsnanilinaudilaeldmaiin head space vosasazate TUsAudIABIANA (soy protein
isolate) Tag 1433 gas chromatography/olfactometry (GCO) wuhansilinaudalaun dimethyl
trisulfide, trans,trans-2,4-decadienal, 2-pentyl pridine, trans, trans-2, 4-nonadienal LA
I A Yy A o A A = < A
acetophenone Iﬂﬁlﬂ\iﬂﬂigﬂﬂﬂlﬁﬁWu%gslﬁﬂﬁuﬂ’Jﬁﬁﬂﬂau beany FIFWTONITUU I UNaY
1 Yy 1A < = A FY Y A 3 A . A Y =
AN ulﬂl!ﬂ DAY (green) NAUA[IINYY (grassy) NAMMUUNU (rancid) NaUAAYT
(painty) ttaz3aud (bitter) Fudu (Nelson, Steinbeg and Wei, 1976; Kobayashi, Tsuda, Hirata,

Kubota and Kitamura, 1995; Torres-Penaranda, 2001)
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ATA-ANN (pH) V046IMd0d Mtebe tazame (1987) ladnwinalnmsiianau beany 910
linoleic acid 91N1AT81UDI lipoxygenase Iasnaasdlliuai pH 1nv 9 nlssuneunua pH
d’ d‘ Y U Q' d‘ 1w =W U d‘ L% 09; dy d’ d’
# 6.5 Haf 1aANUI1 AAU beany N pH AL 9 HAMINAN pH A 6.5 Watliiloawnnni pH
a 4 v { <;
49 NINssNURIY |93 lipoxygenase 911NN pH A1
9 o Y A a o A Aav
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Kato ttazaaiz (1981) Taewnimisnanielinnuieuunnunaesiigumvagil 200 eerisaidod
Tuszniszeznalunmsalo i1 20 iiazsh 1inausd beany gnnav@ionauvouvednIsn-
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! "o A o Aa g YA o YA o v v
iy msusdundeslinhinligniiiunsapEH =3) Anduneuhnundesaina llldanuien

a =

A ) Y = o 1 ) A Y 3 o Y A
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Q u

58 beany Y940 UHADIAAAUTUN(Abdel-Aal, Youssef, Adel-Shehata and EI-Mahdy, 1985)
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< . 1 A [ 4 4 <
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az ladilluimasounsayu InsniiUse Teaminanuate wu Jassngunie Taging
9 Y g o A Y 9 v o Y Aa o Y Y
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ayulnsousnelsald wu Hgese w5y wezdumile druluaatieannnuau
a 1 I J
Tadtage  udld dausn Ihiuewdlvihadewaztouds guamalavuimsvesns lad
[ dl o I a [ L] 1 3
naasasnsien 2.5 luilagiues lasimsus Tnaduedaumswanenslulszmauay
andszmalugduuvvesns lndaauazazladuds  dlddsmannudesmiaazladlu
SR =2 A v v J 1.a
ama TandiUsuagedadlazi)szums00-1,300 Au (@audnual guIARITITUE, 2543) LAZIIN
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232 asildnausalunzlnd

azlaslasveuszmerateyiiaiiuentszney 1Aun  neral, geranial, limonene,
citronellal, caryophyllene, linalool, ,B—myrcene 1ag geraniol (Onawunmi, 1989; Ibrahim, 1992;
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nutrient composition per100 g

edible portion (Pandanus)

poximate composition energy 35 Kecal
moisture 85.3¢g
protein 19 g
fat 08 g
carbohydrate 49 g
crude fiber 52 ¢g
ash 19 ¢

Mineral calcium 124 mg
phosphorus 27 mg
iron 0.1 mg

Vitamin beta-carotene 2987 Ug
total A (RE) 489 g
thiamin Trace
riboflavin 020 g
niacin 12 g
vitamin C 8 Lg
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