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Production of Health Products from Banana

e dmenys”

UNANEa

msnaanandasiiegunimannals [Wuanidelulasinisidenasimunnslduselevianndoe
o Ao o awv o a [ < d‘ a ' =
IN1sneaeand1inIdelas i INeIN VAN S U askUTJUNEANAINYAT S81I9TUN.A.2554-

2555 wavesnsnaaesaisillaisnmananieoshuueanosedslusuuuuided n1sndnedosdnivinli
$19M1899T18(Synbiotic) waznsUszgndldunuiunnivdenndaelusiuuumuanandlaendaourinde
Jundeiiannsondnniesduteanssedildfuazannsninuaunimndusazansornsddnilddle
Wisuiisufundrewindu veniniideindrefnanddseiuanuuiiBy 30 - 33feuidodldiunis
nandedUsvinnuonue? Tunsmeaaesarnans Galacto-oligosaccharide 9nnéaglulnspnufoutu 157
anunsaldaudeud 45 ssrwasaidunan 30 uri udfundlusiuaianeudinszuaunsiuis
Wi lUldlundndnrlonsandas Wasnndreddarsddruwnuiuiivhluldlundedasiiedasly
nsantwtnuaznstuaeld Usinuunuiiuanndeniiadalasnmseuandeud 60 esrivaiduaiy
nan 2 Flusezegfivsvana 142.8 - 148.3 ndudedenndrs 1 Alansu uazthlldlunisudniead
wiudufiedisenisuilaalagnadunuiuifarsatnog 20 nfudulinaifuilanseniuiasisa
Wounnunuiuineivsng

AMaN: NaeuIN, naqela, naneveunas, WS, nuanlnledlnwaaaitay, wiudy

U a v o

! nguideuaziannnisulsiundananuns dninidenasinuninernsmdimsiuiiewasulsgundanainuas



ABSTRACT

This research aim to create the healthy food and beverage from important banana varieties
growth in Thailand and it was performed during 2011 - 2012 at Post-Harvesting and Processing
research and development office. We interest in brewing process from banana, Synbiotic GOS extract
from banana and tannin extract from banana peel. Banana var Nam Wah' shows the most interesting
result in brewing process especially its aroma preserved and nutrient contents in the finished product.
Furthermore, its International Bitterness Unit (IBU) covers between 30 - 33 stated in the Amber beer
grade. Due to the Banana var Khai' gives the important amount of Galacto-oligosaccharide (GOS) by
using a temperature at 45C for 30 minutes combined with whey protein extract from milk before
entering the drying process for using in Yogurt production. Banana peels still have the important
substance like tannin using in diet meal. This tannin from banana peel was extracted by hot air oven
at 60C for 2 hours, we obtain the quantity of pure tannin about 142.8 - 148.3 gram for banana peel 1
kilogram. We use tannin powder in Jelly product about 20 grams which has been accepted in their
taste and will not expose the astringency scent.

Key words: Banana 'Nam Wah', 'Khai', 'Hom Thong', Banana beer,Galacto-oligosaccharide, Tannin
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4. @3Nl WU LWARY AISITLUA 30 n3u
5. @585 19ANNAIIEY CMC 20 n3u
6. LWUUVOA 2 n3u
7. WUATILSYLAARN 20 nsu

grstlanunsondalensanaield 700 n3u wnazanehAndy 7 mieuilaa

Fuwnuiiundae
drulsznau
1. Wasnnaieneunad 1 Alansy
2. usanesedndu 45 fins 1 ans
3. ATANZUN 20 n3u
4. \NARY 10 nsu

gnstlanunsondniuls 350 n3u vnazanetdndu 12 wheuslae

Table 1 Average nutritional value and Alcohol Potential of selected banana varieties at ripening

state (8) for 30 samples
Nutrition Fact Unit Banana var Banana var Banana var
(100 g of product) ‘Hom Thong’ ‘Khai’ ‘Nam Wah’
Total Energy Kcal 131 145 153
Total fat gram 0.2 0.2 0.2
Protein gram 1.0 1.9 1.2




Carbohydrate gram 314 34.4 36.2

Fiber gram 0.3 0.4 0.5
Calcium milligram 26 24 26
Phosphorus milligram 46 22 32
Iron milligram 0.6 0.5 0.4
Potassium milligram 350 380 352
Magnesium milligram 10 18 17
Vitamin A total l.U.* 132 - a3
VitaminB1 milligram 0.13 0.02 0.07
VitaminB2 milligram 0.03 0.09 -

Calcium milligram 7 16 9

Niacin milligram 0.4 0.4 0.4
TSC ** Brix 15 13 19
TAP *** %vol/vol 4.0 52 7.0
Total Acid Content mg 3.1 2.5 34

(Sulfure value)

* |.U. = International Unit, ** TSC = Total Soluble Solid Content,
*** TAP = Titrable Alcohol Potential

Table 2 Average aroma scores (Isoamyl Acetate and Ethyl Ether) of bananameatfor Banana-like

and Malt-like Flavor after mixing between Banana and Malt.

Aroma scores Aroma scores Aroma scores

Malt : Banana Banana ‘Nam Wah’ Banana ‘Hom Thong’ Banana ‘Khai’

(gram : gram) Banana- Malt-like Banana- Malt-like  Banana-like Malt-like

like Flavor  Flavor like Flavor Flavor Flavor Flavor
0:1000 90.433 2.36a 87.03a 5.36a 79.78a 8.36a
300 : 700 65.25b 32.25b 45.25b 62.25a 45.15b 68.08a
500 : 500 32.56c 78.25¢ 30.15c 79.01a 29.62c 86.23a
700 : 300 13.20d 85.53d 7.20d 91.68b 8.20d 93.36b

1000 : 0 0.58e 95.78e 0.58d 95.78c¢ 0.58d 95.78c¢




Means within the same column followed by different letter are significantly different (P<0.05).

Table 3 Average aroma scores (Isoamyl Acetate and Ethyl Ether) and Bitterness Scale (I.B.U.) of

banana - hop water mixture at 70 degree centigrade (70 C)

Hop : Aroma scores Aroma scores Aroma scores

Banana Banana ‘Nam Wah’ Banana ‘Hom Thong’ Banana ‘Khai’

mixture Banana- Malt- I.B.U. Banana- Malt- [.B.U. Banana- Malt- [.B.U.
(gram : like like like like like like

gram) Flavor  Flavor Flavor  Flavor Flavor  Flavor

0:1000  67.38a 1.23a 23a 62.30a 2.20a 20a 42.43a 4.61a 2la

400 : 600 56.22a 40.05ab 32ab 45253 75.25ab  24b 39.13a  68.08ab  25b

500:500 30.65b 77.07bc  24b 20.15b  79.0l1bc  24b 12.62b  86.23bc  25b

600 :400 11.30c  85.55c 22b 7.20c 91.39c  23b 8.20c 92.06¢ 22b

1000 : 0 0.02c 65.12d 16¢ 0.02c 65.12d  16c 0.02c 65.12d 16c

Means within the same column followed by different letter are significantly different (P<0.05)

Table 4 Nutritional value of Banana var ‘Nam Wah’ during Amber brewing process

Nutrition Fact Unit Banana- Wort Banana Local Local
(100 g of Malt mixture Beer Beer 1 Beer 2
product) mixture

Total Energy Kcal 344 270 29 35 31
Water gram 9.6 24.7 90.7 91 92

Total fat gram 25 1.6 0.02 - -




Protein gram 8.5 7.0 0.7 0.3 0.5
Carbohydrate gram 77.4 65.5 6.1 a4 3.6
Indigestible gram 2.1 2.7 0 0 0
Carb.
Ash gram 1.94 1.25 0.30 - 0.2
Lysine gram 3.3 3.7 7.2 - -
Calcium milligram 9.8 6.9 1.8 8 1
Phosphorus milligram 288 234 46 11 7
Phytic acid milligram 150 63 10 - -
Potassium milligram 347 268 94 40 -
Sodium milligram 12.9 10.9 2.3 3 -
Thiamine microgram 364 331 390 0.5 40
Riboflavin milligram 88 170 55 20 50
Niacin milligram 3.8 4.0 0.6 0.6 0.4
Alcohol % vol/vol. - - 5% 5% 5.8%
Table 5 GOS vyield by B—galactosidase crude preparation
Mixture GOS yield after WBBH process GOS yield Total
Banana Juice  Before heating at 45 After heating at 45 after Spray-dryer Protein
with C C process (gram)
Pure Banana 22.3%a 50.3%a 9.58%a 19a
Juice
Whey Protein 13.69%b 42.5%b 39.83%b 1db
Casein Protein 13.25%b 31.25%c 24.56%c 13b
Albumin 12%c 28.96%d 13.25%d 11c
Protein

Means within the same column followed by different letter are significantly different (P<0.05).

Table 6 Color scores, pH, viscosity and hedonist score of banana yogurt which GOS protein

extract and sugar were varied into three ratios.

Protein :

Color scores

pH

Vicosity

Hedonist




Sugar Lightness Green-Red Blue-Yellow (cPs) score *
Ratio score (L) score (a) score (b) (/10
(Yow/w) point)
26 : 0 14.93a 2.95a 14.98a 3.12a 286.25a 2
21:5 17.33b 3.04a 13.02b 3.11a 183.18b 8
16 : 10 18.97c 3.03a 12.39c 3.12a 153.36b a4

Means within the same column followed by different letter are significantly different (P<0.05).

Table 7TAverage Tanin content of banana peeldeterminated by Gelatin Index

For 1000 gram of Banana ‘Nam Wah’

Banana ‘Hom Thong’

Banana ‘Khai’

Banana
Total Tanin 142.80 148.20 146.58
Heat-dried process 140.01 139.85 140.25
Hot air dryer process 138.25 137.04 140.02
Sun dryer process 122.28 124.02 132.25
Freeze dryer process 141.75 147.25 146.01
Percentage of Tanin 88% 89% 89%

after Jelly process

Means within the same column followed by different letter are significantly different (P<0.05).

Table 8 Average nutritional value of various Tannin extract content in Jelly process

Nutrition Fact Unit No Tannin 10 grams of 20 grams of 30 grams of
(100 g of product) extract extract extract extract
Energy Kcal 348 221 238 584
Crude Fat gram 2.24 0.22 0.39 0.53
Crude Protein gram 5.50 0.62 1.11 1.52
Carbohydrate gram 76.58 54.25 57.41 62.80
Total dietary fiber gram 55.46 4.64 8.50 12.70
Insoluble fiber gram 36.23 3.33 592 8.85
Soluble fiber gram 18.91 1.42 2.64 3.96




Total pectin gram 10.71 0.84 1.31 1.82
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Figure 1: Percentage of Sugar and Carbon dioxide content during brewing process of 3 varieties

of Banana
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Figure 2: Thin-layer Chromatography Analysis of GOS, the mixture are identified as follow : Lane
1-2, Banana ‘Nam Wah’ for 45 C and 65 C ; 3-4, Banana ‘Hom Thong’ for 45 C and 65
G; 5-6, Banana‘Khai’ for 45 C and 65 C; 7,Spray dried banana ‘Khai’



