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Abstract

Analysis of the viscosity and flow behaviour of foods is essential to control food processing, product quality and
consumption. The basic research objective was to analyze the viscosity and flow behaviour of 27 Thai processed foods
and then apply mathematical models to describe their viscosity changes. The focus factors were variations in shear rate
(0.01-100 1/s) and temperature (10-60 °C). The results showed that the increases in shear rate led to decrease in the
viscosity of 18 products such as sauces mixed with hydrocolloids, jam, and spread, which was described by
the Herschel-Bulkley equation. However, the viscosity profiles of honey, syrup, vegetable oil and fermented vinegar
were independent of shear rate changes. These products were classified as Newtonian flow and described the flow by
the Power Law equation. The index of the flow behaviour of Newtonian was 0.9574-1.0607 and pseudoplastic (non-
Newtonian) was 0.0215-0.6244. The increases in temperature of both flow behaviours resulted in the decreases of
viscosity and flowability of the food structure when the energy was high enough to activate chemical molecules in the

foods.
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Figure 1 Food viscosity for food processing and consumption (Tattiyakul, 2014)
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Table 1 Summary of viscosity, shear stress and flow behaviour of some Thai processed foods

Thai processed food Shear stress (Pa) Apparent viscosity (Pa.s)* Flow behaviour

at 100 s™ index

Non-Newtonian (n<1)

pandan custard 979 +2.2 9.74 £0.01 0.2494
pineapple jam 656 3.6 6.55 10.03 0.1449
mayonnaise 4251238 4.2510.02 0.2256
marmalade 316 +3.1 3.1510.03 0.0724
sweet condensed milk 305+3.7 3.0530.01 0.6244
strawberry spread 269 +1.9 269 +0.02 0.1633
mango sauce 209 +2.7 2.08 10.05 0.0215
coconut ice cream 109 +3.6 1.07 10.01 0.1416
ketchup 103+4.0 1.01 20.01 0.1399
plain yoghurt 758129 0.76 0.02 0.1913
salad dressing 66.2 3.0 0.66 0.03 0.2081
avocado spread 58.811.2 0.5910.02 0.2516
chicken dipping sauce 44.4 +2 1 0.43 10.01 0.3245
chilli sauce 32413 0.31£0.01 0.2875
oyster sauce 256%1.2 0.250.02 0.3733
sukiyaki sauce 29.91+1.4 0.2310.02 0.2510
concentrated fruit juice 103127 0.10 10.01 0.4268
coconut milk 0.5810.01 0.0530.03 0.5533

Newtonian (n~1)

honey 932132 9.3210.2 0.9829
banana syrup 314114 0.3120.01 0.9729
sunflower oil 6.7610.22 0.07%0.03 0.9941
fructose syrup 5.5610.12 0.0610.01 1.0208
coconut oil 5.29 10.13 0.0510.02 0.9982
sweet soy sauce 4.25 10.84 0.04 10.01 0.9574
soy milk 0.2810.03 0.03%0.01 0.9980
fish sauce 0.2610.01 0.03%0.02 0.9958
vinegar 0.1510.02 0.01510.03 1.0607
Note : *average from five replicationststandard deviation, measurement at 25°C

(except plain yoghurt measured at 4°C)
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Figure 2 Viscosity and shear stress of Thai processed foods as a function of shear rate at 25°C

showing the two beahviours (a) non-Newtonian samples and (b) Newtonian samples.
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Table 2 Summary of viscosity models (Herschel-Bulkley and Power Law models) of some Thai processed foods

Herschel-Bulkley model

Thai processed food 2
1 * k O (Pa) r
mango sauce 0.0215 166.72 119.95 0.7202
marmalade 0.0724 156.10 78.70 0.7185
ketchup 0.1399 53.52 24.93 0.9887
coconut ice cream 0.1416 45.00 23.28 0.9100
pineapple jam 0.1449 292.48 129.12 0.8214
strawberry spread 0.1633 124.54 50.82 0.9776
plain yoghurt 0.1913 25.01 9.29 0.9253
salad dressing 0.2081 22.30 6.53 0.9876
mayonnaise 0.2256 136.05 36.31 0.9890
avocado spread 0.2315 185.32 45.88 0.9763
pandan custard 0.2494 285.23 102.10 0.9873
sukiyaki sauce 0.2501 8.86 2.19 0.9931
chilli sauce 0.2875 13.96 2.57 0.9900
chicken dipping sauce 0.3245 7.25 1.78 0.9816
oyster sauce 0.3733 4.15 0.42 0.9992
concentrated fruit juice 0.4268 1.02 0.12 0.9836
coconut milk 0.5533 1.07 0.03 0.9342
sweet condensed milk 0.6244 14.05 0.53 0.9893
honey 0.9829 10.07 0 1.0000
banana syrup 0.9729 5.87 0 0.9999
fructose syrup 0.9982 0.55 0 0.9998
sweet soy sauce 0.9574 0.0499 0 0.9961
sunflower oil 0.9941 0.0707 0 0.9998
coconut ol 1.0208 0.0551 0 0.9975
soy milk 0.9980 0.0032 0 0.9943
fish sauce 0.9958 0.0028 0 0.9944
vinegar 1.0607 0.0095 0 0.9964

Note : * Average from five replications, measurement at 25°C (except plain yoghurt measured at 4°C)
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1612



9ANTINENAARTYIN TN 28 (11UT 3) Huenew — SwIAN WA, 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNAINHIAY

gruuniifludadudr Ay ninasdenisnlasunlasnauniinaesnaniugionns luntlfidnaennandoet 3 odin

[ '
o

THun seauziliome Taansn LAz NAnEIANUTaRgUugR 10, 20, 30, 40, 50, Az 60 a9ANEALTLA THHAA

o o '

Figure 3 (a-c) In8UAAIAIMNANNUEIZNING ANHNHALAZERINRBUNYUUYHANN ] WL 919 3 HARATWI ToaNzdaInA

TARNIN LATVING DAMNUNANAUUAN 10 a9Amaded Aa 83.17, 48.98 WAT 132 NAAA NAMNULAAAAILUAS 10.23,

1.55 uaz 0.93 WIAARTIGUUNT 60 a9 EATaA dR311R8U 0.1 141N 9un)HAIHNasen17 a8 INAATWY 1193
woAnssunslvaresteanvilemanazgeanining Anssuiiuglananafnuazngfnssuiialafleuestintg

ANINARDULUUINADINIAIAAIANSA D999 3 Fo8aNN179949157: 08 aTA8N194519ANNANWUE 721914

ANULA NER9IREU 100 1AW AU 1/gnun)i (1nadw) lAann19Eunseas Figure 3 (d) AMNTUTNNIAITUIIMNATIANT

ANNTA (77,) WATWANUNIZEY (Ep, kJ) tnagiuanisAuanslu Table 3 TIWLINAIUNIEE TN RNHANNINTIgA

o o

FRNAINIARTRANLLUDINA WATTRANWIN AINANAL ANA1LFe UL UAUNNIANE 11BN A1 9819891 B WAR S N AR ST TR eI

=<

= 1 t:ll % =S :/’ dgld 1 OI 1 = 0’1 & Adl o v a dll = 1 [~3

ANANEINUINNAN LEANNNNTANEIATITHAYAIN1 TBNT BN I DTN NI 8199 a9 N R AN A9 BS UFN 4T DL
& W & &L Ay A % A < 'y < o gy

avanstinldluinilansesas 82 uannanunieredneesas 80 N19RNBNIMeIwd T 1R UIN NN WA 19 Le
= | A = =2 o oo A , o ' 2 ey o P )
Aagaszudnaluananudaussasinliiliaauuianinndiuaznisniaensasendnelanaas naaaunsesuuinngn
(Travnigek et al. (2012) dautaanzilamAlaraaansnued maiinnaeandsralonzidamaseas 75 wavilansnsesay
45 11NN9199NAINTLAN BaLwnuUiN AanH Wanndunilan i lieandnsiiaauniiauinna nand s eesnel sein A
Ao & = v & Ay . . A o [ ¥
NeaNTamATeEAY 55 Laziilaninsasas 28 (Ali et al., 2014; Koocheki ef al.,2009) Aviiu wasaunszsuliiaynin

< a = A ¥R ¥ o '
aasudluszuuifansiadeunias alfaefaean1anasnuunnnga

Table 3 Comparison of temperature dependence on viscosity described by the Arrhenius model of

some Thai processed foods

Thai processed food 7, (Pa.s) Ea (kJ) r2 Ea.; (kJ) Reference

ketchup 530X 107" 55.23 0.969 21.48 Koocheki et al. (2009)
chilli sauce 1.43x10™" 53.16 0.988 7.05 Ali et al. (2014)

honey 2.91X10™" 78.64 0.999 105.90 Travnicek et al. (2012)
ARTUNANGIAE

ANHNUALBIFIRENNBIMITIAAAINNIIT AN AT Alszna LN AR e M IFi U uANIALAINe e e 8N

w9 AB9NIINTELAN NINTIAMNAWABUTNANNINNINLIINIUARNEALUTE27End 19 TNIANA 1090 11U WUsY

'
a

lalasiau uselasadin avnsfaviianisnaeunuazlvalalungn (Mazger, 2018) Tnamsanszuaniqulusaatiisannisay
1

1613



9ANTINENAARTYIN TN 28 (11UT 3) Huenew — SwIAN WA, 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNAINHIAY

v v v
o

a d‘ -:ll o 3 = =< A | o O A
NANTTUHULANDUN FNUANAUILNAUNINANAINTUU LI“II‘LL’]@INLﬂQ@@’]M’]iLL@&IﬂN@?W\?Lﬂuﬁ]’]ﬂ’]‘wum AIMTHNUUALLRS

=

woAnssunTsiva 1w luanazedinnig inde nendunsd inuluemnsinazaaluiuasinusslalnsautailuiussign

v
' v o

nanalfidne Al naasiusimiiinia wu v ledlduasgnusssunonlassaisanmsuaziianislualéidne Tuanaauin

=3 1 AKX v a 2 ¥ a o a o 1 al A QI o A v d’j
wnanflasannnanBasdasaie liBasihldanaianianislunani Ifanusadaaniuag Weainens@eulininiuaay

'
o

A =R dl P =2 @ o A a a = = A A v PR
wipaalasuulasiieannn failudneuzaesresluaningfinssuuuuiialadion iume Aonuiaduutiinasiideianig
= . ~ = | A o o o o A ¥ 9 .
1281 (Kassim and Sarow 2020) naisANniingasenvisnguiauiuiadudrAypendnuidindvaesesddsznauluiana
=3 1 d’l 1 091 dg/ Adld da/ R4 1 ] ' A dl 09/ ° v dl
Wan < a1 R lusruue1nng 1 dIReNHTTHNIMANTUNINNINGRLAY 20 taNdINARANULATAAAdNINZEN N UTinT
\uanswanadinled (plasticizer) vinlianussiuselalnsiauszndnsluanatiiniasiie o Tuinis (Travnitek at al., 2012)
nsAREiANUneNARdUsia I iinaInN siNEns e nudrin liinumtinanas uilungfnssunis
, \ o A o & a A a P a -
TnadowlnginuludoatanAnsafel Jwnnanianscuaimsidniaisaislalasnesaaad aiuaisnedwe’
Taseadeiniluluanaluny azarsnaniutlussuue sy lalnsreassadvaisaiinluszuuemsiiaaals v wasu
AR annfe M liAansEuTuaziita g salunsfiruniuisaRauluszruueuns IHANIW (Rennard et al.,
o L e = a vy PN = a o \ a o
2006) FaatedsgenlumsdnismEnuildninaminacunia nnsdnlailuaslduaalusngesiua naRN LRy
luneanzia9 () Supplementary Table 1) wananniaasudsnazaelilunn iy disna udoulsznauddny luuew
NNN9N5e8aT 65 (Food and Drug Administration, 2000) adisanaldl (3unnivesuisenas 50) Nlalnsraaaans du
WARULAZIA AR UNANAIIRN AN ASA A uRAR AT ingnTl lalnsneaaadiuacuass lundndinEiassunounisla
109R4AUsTNBLERAU | 11 1IAA NAe TnTivlAsaseRfinutemefmeitedlalnrnenand 1w unuumuiy waglaa
ann51 neliiian1smiasusaenluanzinnsanszinauuiln (Gallegos et al., 2004)
= ada - a o & o a - J L = P
NIIANHINALDIG U NNHADAIINNUATBINAATUTBIMTTUATIH DoANTN TRANTIUBNALAZINKNG HAHUA
anasiilativuannFaulinuszuueuis asainadnfeuinliivuseniaun difiansduuarBuaanaussszndnaluana

WAENEYE 11 Wana nde Tuszuuanug vseudiusluianaawialugluaanedine fMTa oAty asn5e Laan v 1ie

1 '
caaa v

wodawasnNAiulunedugarlasig o AlFfundseuaniianisnasunesiuanadenaliinnisluauazaiuniin
anattivsieaaiegn RN aulusrLLaNMI1U | Teannsnesune inuannisresendnifias Al nstdieyanis
a o A a =2 a P4 1 a e 1 dl d‘ v
nazipNuiiauazngAnssunig wazesemisulsgl inedasanunsnesunalifasArnimimeiuataanin aadesann
o N sy PR o = Yy A Ay oA a o = o
WULSIaeIRATaAand 1Hun AnuALEeY §RsReW ANIALIBRUGENSU ATtingAnssunisiva Aeliaanuaea way
o 24 o db a o [ o My o A a e = =1 o A
Wawunsziu faquiutininsgruresdniusiasinedsld i daonuniiauaznisfmeslsznevan o lhiudai
MEAWIUNNIAILANADNNRAAA WIS LHWRAIAUAMINAR AMN9RAWYEE uazAMaLszamdnda Aaiy 9uidy
dl d’ld A a a o s dl o a o
(FR9HAANININIINTBIANUHALAE NG ANTTNNT Inazesndniueia v sul st IneminldWansantlsznaunisiauun

S T 4 A gy = ey . <
mmﬁmmmswmmmmﬂummwumL‘W@‘l‘wmm@gmmmﬂmmmwmugimmummﬂm‘wmmu

1614



9ANTINENAARTYIN TN 28 (11UT 3) Huenew — SwIAN WA, 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNAINHIAY

agUuanisiae
Aunilaaasudndusia uisudsgdinasaiuau 27 gfiadiundnsnagilelad Aruunlfifu 2 ngu 1Hun
uauilatoflau Auau 18 alia doulug)iflu wrsesay @y 1e4 Unadn ueediud uwuduuau Pdaunansaslalnsnanaad
a = a 1 Oy d‘/ [% dJ = 05/ [ ] o d‘/ a dy 021 o A
waz Salafiau 9 98ln i Baie To5y Geduimnadludoutsznaunan uanaininunwgAnssnuwuuiluiiduie uay
W&uaneguain woAnssunislnanuuweniatallauesunaficaannisigedioa-Uana uaznginssunislnanuuiiolafia

BFUHAANNIINII8T A2 ATINUWANGANTRIN ANTTNTNABNaTENIuAI8ANNTT AR 1T MakLLUe Tt

v A v A

N ° oA A ) . P a . a A
fedaiinasluanindn AedAnlugdas 0.002-0.6 uaznUAIANIALIBIUENFU daunnsTuatialaflaudadatinaslua
In&Aeeiu 1 wazlinuAipauduaeuiusiu naasuudasgung)iinasiadiauuils usldwasunganssunising

o ' ~ P~ a a Ao a ' o Y A a A o o o Ao 8w
wevsesuuLueui inillauuazuuuilainilauniiesinn InaAnasaunszfuileiingunglilundanuaiganinli
a o s a % a o dll d” a Il [ a rd‘d 6 1
uansiusianmsnaudsgUiianisluald 9ddaBestiedune Anuuilaidunsiwesniidseloniregnaivinssueus
TufinunisaruAunszLaunsuaRa sl Wik ARAusiiA N ulla N saniumiseU iR nnsenms U nslualuve
NITHAN NTUIA NITUTIANTIN FIUNTALANANNINEAATUT LA NntiawNn TasaeanaInIaLssqsined nsti
uansTusiansuiialunisalrfeuianii waznIRRLINEAAT AL TN ANUEALA TN ANTTNNIT AU 9619 7] AN

Ao = P o a o A e = ! = P o a A jo oy a @ v
Qqu"JQElN']W]ElULﬂENﬂUN@mﬂmWﬂﬁNWﬂﬁ'U@')uNmNLW’ﬂﬁ\lﬂﬂqmﬂqIﬂsﬂu’]ﬂ’]ﬁ' ﬁ?ﬂLﬂ@ﬂuQﬁ]Q@ULW’ﬂﬂﬁ'Uﬁ]uV]‘uﬂ’]?N@m Lﬂu[ﬂu

LAaN&15819DY
Abbas, K. A., Abdulkarim, S. M., Saleh, A. M. and Ebrahimian, M. (2010). Suitability of viscosity measurement methods
for liquid food viscosity and applicability in food industry-A review. Journal of Food, Agriculture Environment,

8(3&4), 100-107.

Ali, N. A., Khalid, N. I., Aziz, N. A.B., Shamsudin, R., Taip, F. S. (2014). Investigation of fouling deposit formation during
pasteurization of chili sauce by using lab-scale concentric tube-pasteurizer. Journal of Engineering Science and

Technology, 9(3), 334-346.

Apintanapong, M. (2013). Correlation between puff ability and pasting properties of RD6 glutinous rice. Agricultural
Science Journal, 44(2) (supplemented), 33-36. (in Thai).

Bozdogan, A. (2015) Viscosity behavior of bitter orange (Citrus aurantium) juice as affected by temperature and

concentration. Journal of Food, 13(4), 535-540. DOI: 10.1080/19476337.2015.1012120

1615


https://doi.org/10.1080/19476337.2015.1012120

9ANTINENAARTYIN TN 28 (11UT 3) Huenew — SwIAN WA, 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNAINNINE

Bourne, M. (2002). Food texture and viscosity: concept and measurement. 2" edition. London: Academic Press.

Faustino, C. and Pinheiro, L. (2021). Analytical rheology of honey: a state-of-the-art review. Foods, 10, 1709.
https://doi.org/10.3390/foods10081709

Food and Drug Administration. (2000). Notification of The Ministry of Public Health (No. 213) B.E. 2543 (2000)

Re: Jam, Jelly, and Marmalade in sealed containers. Nonthaburi, Ministry of Public Health. (in Thai).

Food Standard Australia New Zealand. (2020). Food temperature control. Government of Western Australia,

Department of Health.

Gallegos, C., Franco, J. H. and Partal, P. (2004). Rheology of food dispersions in Rheology review (pp. 19-65).

UK: British Society of Rheology.

Hron, B. and Rosen, R. (2022). Viscosity of commercial food-based formulas and home prepared blenderized feed.

Journal of Pediatric Gastroenterology and Nutrition, 70(6), DOI:10.1097/MPG.0000000000002657

Kassim, M. S. and Sarow, S. A. (2020). Flow of viscous fluids in food processing industry: A review. /OP Conference

Series: Material Science and Engineering, 870012033(2020), DOI: 10.1088/1757-899x1870/1/012032

Komg, X., Kasapis, S., Bertoft, E., and Corke, H. (2010). Rheological properties of starches from grain amaranth and

their relationship to starch structure. Starch, 62, 303-308.

Koocheki, A., Ghaniddi, A., Razavi, S. M. A. and Martazavi, S. A. (2009). The rheological properties of ketchup as a
function of different hydrocolloids and temperature. International Journal of Food Science and Technology.

44(3), 596-602.

Mezger, T. G. (2018). Applied rheology. Austria: Anton Paar GmbH.

Nguyen, H. T. L., Panyoyai, N., Paramita, V. D., Mantri, N. and Kasapis, S. (2018). Physicochemical and viscoelastic
properties of honey from medicinal plants. Food Chemistry, 24, 143-149.

1616


https://doi.org/10.3390/foods10081709
http://dx.doi.org/10.1097/MPG.0000000000002657
https://pubmed.ncbi.nlm.nih.gov/?term=Nguyen+HTL&cauthor_id=30646548

9ANTINENAARTYIN TN 28 (11UT 3) Huenew — SwIAN WA, 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNAINNINE

Nguyen, H. T. L., Panyoyai, N., Kasapis, S., Pang, E. and Mantri, (2019). Honey and its role in relieving multiple facets of
atherosclerosis. Nutrients, 14;11(1):167. DOI: 10.3390/nu11010167.

Renard, D., van de Velde, F., Visschers, R. W. (2006). The gap between food gel structure, texture, and perception.

Food Hydrocolloids, 20, 423-431.

Subramarian, R., Hebbar, H. U., and Rastogi, N. K. (2007). Processing of honey: a review. International Journal of Food

Properties, 106, 127-143.

Tabilo-Munizaga, G. and Barbosa-Canovas, G. V. (2005). Rheology for the food industry. Journal of Food Engineering,
67, 147-156.

Tattiyakul, J. (2014). Food rheology. Bangkok: Chulalongkorn University. (in Thai).

Thaunkhong, K., Uttapap, D., Puncha-arnon, S., Rungsardthong, V. and Puttanlek, C. (2014). Study on Paste behaviour
of native and modified canna starches for use as a thickening agent. KMUTT Research & Development Journal.

37(1), 61-76. (in Thai).

Tien, N. P., Siripongvutikorn, S. and Usawakesmanee, W. (2018). Prototype of Vietnamese tamarind fish sauce fortified

with iron, zinc, and vitamin A. Food and Raw materials, 6(1), 110-119.

Travnicek, P., Vitéz, T. and P¥idal, A. (2012). Rheological properties of honey. Scientia Agriculturae Bohemica, 43,
2012 (4), 160-165.

Witoro, Y. Windrati, W. S., Taruna, ., Afriliana, A., Assadam, A. (2014). Characteristics and sensory analysis of ketchup
and sauce products from “Blbisan” fish hydrolysate. American Journal of Food Science and Technology, 2(6),

203-208.

1617


https://pubmed.ncbi.nlm.nih.gov/?term=Nguyen+HTL&cauthor_id=30646548

IANTIMENANERTYIN TN 28 (211U7 3) Fuenau — FuAN WA 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023

UNAINNIAE

Supplementary Table 1 Food components of Thai processed foods with viscous characteristics

Total Total soluble
Products Ingredients (%) Sugar (%)  Salt (%) Food hydrocolloids ) solids (°Brix)
chilli sauce chilli 45 vinegar 14 17 5 xanthan gum/hydroxypropyl N 32.5
garlic 10 distarch phosphate
ketchup tomato 75 vinegar 6 15 2.8 guar gum/hydroxypropyl 98.8 355
distarch phosphate
oyster sauce oyster 30 SOy sauce 28.8 101 8.1 corn starch/modified starch 77 28.2
mango sauce mango 81.25 - - 18.75 - - 100 53.6
sukiyaki sauce chilli 18 vinegar 14 27 5 xanthan gum 71 21.8
Soy sauce 7
chicken dipping chilli 18 vinegar 10 40 4 guar gum/hydroxypropyl 78 61.2
sauce garlic 6 distarch phosphate
pandan custard coconut 48.5 egg York 8 14.5 0.1 - 75.95 33.5
milk corn flour 4.85
salad dressing egg york 46 lemon juice 6 1 1 xanthan gum/modified starch 100 38
olive oil 46
mayonnaise syrup 34 soy bean oil 10 - 2 xanthan gum/modified starch 53 35.2
vinegar 3
egg york 4
pineapple jam pineapple 31 - - 61.5 - pectin 92.5 671
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Supplementary Table 1 Food components of Thai processed foods with viscous characteristics (cont.)

Products Ingredients (%) Sugar (%) Salt (%) Food hydrocolloids Total - Total soluble
(%) solids (°Brix)
avocado spread avocado 55  mayonnaise 35 3 2 - 95 55
marmalade orange juice 23 - - 58 - pectin 81 66.2
strawberry spread strawberry 70 - - 26.28 - pectin 96.28 64.9
coconut ice cream coconut milk 80  corn flour 3 16 0.1 - 99.1 41
plain yoghurt skim milk 17 cow milk 4 1.5 - gelatin/hydroxypropyl 24.5 23.9
powder inulin 2 distarch phosphate

sweet condensed milk - - whey 18.5 47 - sodium alginate/cellulose gel 65.5 70.4
sweet soy sauce soybean 30 caramel 20 25 3 - 78 59.2
fish sauce fish 70 - - 3 27 - 100 7.9
banana syrup banana 55 - - 15 - - 70 65.2
fructose syrup - - - - 70.5 - - 70.5 70.5
concentrated fruit juice mixed fruit juice 50 - - 50 - - 100 62.7
coconut oil coconut oil 100 - - - - - 100 -
sunflower oil soybean oil 100 - - - - - 100 -
honey - - - - 79.6 - - 79.6 80.6
coconut milk coconut milk 100 - - - - - 100 21.9
soy milk soy milk 89.2 milk powder 2 7 - - 98.2 21.3
vinegar water 96 acetic acid 4 - - - 100 -
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