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Comprehensively utilizing the byproduct obtained after

extraction of Awkeo-jelly
Abstract

There are still reusable materials in pomace of Awkeo seed after
production of Awkeo-jelly. Therefore, study of processing technology to
increase add-value of the pomace were developed in this project. At first,
the effect of dehydration temperature of the pomace on scavenging free
radical of ABTS and DPPH, individually, was investigated. The result
indicated that pomace dehydrated under 50 °C had significantly higher
ABTS free radical scavenging activity than dehydrated under 70 °C. The
former resulting pomace also had significantly higher total phenolic
compounds (TPC) and total flavonoids (TF) than the latter. Its content of
TPC and TF were 1.34 gallic acid equivalent (%) and 0.59 quercetin
equivalent (%), respectively. Secondary, optimal ultrasound-assisted
water extraction conditions were conducted by a response surface
methodology (RSM). A central composite rotatable design for three
variables at five levels was applied in this study. The independent

variable were water to pomace ratio (w/w) of 31.44-44.88, extraction

time of 3.3-6.7 min and extraction temperature of 61.6-75.0 ° C.

According to the result of response surface and contour plots, the optimal
water extraction of pomace with ultrasound-assisted for maximizing TPC

content were ratio of 40, extraction time of 4.99 min and extraction

temperature of 71.16°C. The maximum TPC content of 2.11% was

obtained in the extract. The extract concentration for inhibition of 50%
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DPPH free radical and ABTS free radical (IC50) was 110.2 ppm and
112.4 ppm ascorbic acid equivalent, respectively. Finally, the result of

IRB test indicated that the average hair diameter of 35 subjects with

normal hair condition was significantly increased from 5.185 x 10-2 mm

t07.512 x 10-2 mm (p < 0.05) after using the shampoo and conditioner

containing the extract for four weeks. There were no any reports about

allergic and irritating for both shampoo and conditioner during the test.

These result also implies that the products containing the extract have

potential to promote healthier hair even for the subjects with normal hair

quality.

Key words: Pomace of Awkeo seed, Total phenolic compounds, Total
flavonoids, Scavenging free radical, ultrasound extraction,

shampoo, conditioner, hair diameter
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Treatment Total phenolic compounds Total flavonoid
(Gallic acid equivalent %)* (Quercetin equivalent %)?
50 °C 1.34 +0.012 0.59 + 0.04%
70 °C 0.97 +0.01° 0.40 + 0.06°

lg gallic acid equivalent / 100 g pomace powder of Awkeo-seed

2g quercetin equivalent / 100 g pomace powder of Awkeo-seed
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9 15.6 60 5 82.05 9324 2.5596 04191
10 8.6 60 5 8141 9236 1.2856 0.3424
11 12 76.8 6.7 83.67 92 54 1.4927 03651
12 12 432 33 80.81 9217 1.4327 0.4378
13- 12- 60- 5 83.97 93 47 1.4270 0.3587
14 12 60 5 85.03 9338 1.141% 03441
15 12 60 5 84.50 9333 1.4219 0.3549
16 12 60 5 8431 9324 1.6025- 0.3267
17 12 60 5 82.09 92.87 1.5813 0.3397
18 12 60 5 84.57 92 64 1.6367 0.3361
19 12 60- 5 81.04 92 64 1.5379 0.3768
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Fr g BEBER

A4~ F Y w0 X F A EA(P B XL X2 2 X3 A HE 12
60 ‘C 2 5min)

Response Model equations R
(L)DPPH & &5 #(%)  FI=8335+2.736X:+0.827X47H).10115-1. 7807 1478740136443 35041~ 0.6256¢
0.755X045+0353043

(2)Total phenols content ~ F3=1.557+0 417430 114X7+0.05TX5H0 244170 076X,40.037X-0.093X1.:-0.0854043-  0.761¢
(gallic acid equivalent %)  0.056X2X3

(3)Total flavonoid content ~ F4=0347+0.033X}- 0.730¢
(quercetin equivalent %) 0.048X7+0.003X5+0.02327%+0.038X7+0.00 2640033 XX+, 004X1.45+0.013X0%;

X1, Extraction ratio; Xy, Extraction temperature(°C); X3, Extraction time(min)

5~ Z BB FR Y SR AFEHREIT(P B XLX2 2 X3 A H G
38.16 ~ 70 'C %2 5min)

Treatment viw Temperature Time Total phenols content
Ratio (C) (min) (gallic acid equivalent %)
1 3416 65 4 1.6282
2 3416 65 6 1.7439
3 3415 75 4 1.8314
4 34.16 75 6 16111
5 4216 65 4 1.8851
6 42.16 65 6 1.8039
7 4216 75 4 2.0506
8 4216 75 & 22245
9 44 88 70 3 1.7576
10 3144 70 3 1.5889
11 3816 784 6.7 1.6137
12 3816 61.6 33 1.8026
13 3816 70 3 1.6681
14 3816 70 3 1.7568
15 3816 70 3 2.19538
16 38.16 70 3 2.0814
17 3816 70 3 2.1282
18 38.16 70 3 2.1522
19 38.16 70 3 2.1664




$=2F 1R IAAD

# 6~ F b w538 N HCA(F o gk X1 X2 2 X3 4 5 5 38.160
70 ‘C %2 5min)

Response Model equations R

Total phenols content (gallic  7=2.139+0.21X7+0.05.X3-0.024X5-0 26X72-0 2354720228 X5+0.129X1.X7+0.049.X1.X5- 0.732
acid equivalent %) 0.02X2X30

X1, Extraction ratio; X2, Extraction temperature (°C); X3, Extraction time (min)

4 7~Boif ¥ BiE 918 ¥ B4 8 o4 50% DPPH % 50% ABTS j o
%57 F k& 1C50

DPPH ABTS
j‘-'f * (%) 91.75 92.91
ICso (gallic acid equivalent %) 0.12755 0.1749
ICso (Vit C equivalent ppm) 110.1854 112.444
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o e e e 30-1-24-6-8 | FFevkizs = 18 B &

i DPPH 2 ABTS p ¢ z&i“f CE g bR 4 Pl Tz ARk

% ¢ 3= Pepsin ~ Alcalase 2 Flavourzume -

(= )k R EAng 2R

P27 23 b sH A% K34 ABTS 2 DPPH p 4 A

% Alcalase -k j& i 0 ABTS f o hijth F 308 ¥ chg
Flavourzume -k 24~ (@] 7) o ¢t *t > Alcalase -k f# 4 e-n DPPH p
d A& éf_f kg ¥ eng >t Pepsin 2 Flavourzume -k fZ 4~ (1] 8) »

Flet & E Alcalase i — ) FF 34 H -k f2pF 4+ ABTS 2 DPPH p o

o+

A4 5B B gy L F K ER T 4 1 ABTS f o 4
TR A TR 0 R [R A8 ) PR R S AT FIL93.0%T 1

86.6% (p < 0.05)(® 93) » £ = » & 1.3 fak kg 1-8 | priov &g
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Y% 1 IFRBHEIAASP

F# = DPPH p o Zjf & 5 43.8% > % 1] 52.8-57.9% > # *
PR fR L PRI AL SR A E 5 67.9% 0 IX A AR i Bk
FBRE 1 I RL TR EERP E 2 499 min h¥EBH DPPH 2
ABTS f d fhifk & 7 4 ujit 91.75%2 92.91% (4 7) ¥y i
Fogr QI AW L1 3 hp TR EFEE

IRB Tk 3% » MBS RRRRHE 2 A FERS o
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Scavenging rate of DPPH radical (%)
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Scavenging rate of ABTS radical (%)

Scavenging rate of DPPH radical (%)
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