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Assessment of flavor characteristics and sensory quality of Hongjiu
Awkeo-Jelly and new spice formulations by quantitative descriptive
analysis and consumer sensory evaluation

Abstract

To establish the quality certification platform for indigenous species Taiwanese
Awkeo-Jelly. We used the five varieties collected in the early stages of the project,
including Miaoli No. 1, Miaoli No. 2, Nantou Hongjiu, Yunlin Hongjiu and Alishan
wild species. All the Awkeo-Jelly were examined using a high-resolution electron
microscope for size, shape and appearance characteristics of the Awkeo grains. And
also, to determine the proximate composition, pectin content and pectin esterase
activity of Awkeo grains. Different varieties of Awkeo-Jelly are prepared using
traditional manual kneading and washing methods, and then using the texture analyzers,
guantitative descriptive analysis methods, and consumer sensory evaluation tests to
evaluate the differences in parameter characteristics of Awkeo-Jelly. It’s showed that
basing on the QDA and consumer sensory evaluation data, it can be known that the
Nantou Hongjiu, Miaoli No. 2 and Alishan wild species are similar. So, the data are
summarized as follows: the size (length and width of the seeds) range from 1.99~2.82
mm X 0.77~0.90 mm; the shape is mostly long oval, but the Alishan wild species grains
have more pedices and tepals; in terms of pectin content, the Hongjiu variety is higher
(227.8~252.3 mg AGA/qg), followed by the Alishan wild species (187.7 mg AGA/g).
The pectin esterase activity of these varieties are mostly between 0.41~1.33 pneq
COOH/min/g. The texture profile analysis for Awkeo-Jelly is obviously related to the
hardness, springiness, gumminess and chewiness. The values are 48.77~70.49 (qg),
0.95~0.98, 32.71~44.73 and 32.24~39.74, respectively. In QDA quantitative terms of
parameters are Q elasticity, flexible and softness and the values are 6.36~7.45,
6.36~7.64 and 5.45~6.45, respectively. These values of all characteristics should be
used as a reference for future standardization of quality certification of Awkeo-Jelly.

Keywords: Awkeo-Jelly, texture profile analysis, QDA, consumer sensory evaluation
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MREHEANIE R HR T TR TR S 2
2R AR LR ARBAR T R AN

Fo8 PHAARP
-~ AR EEE LI RIMR S RRZ F ALK
% 31 283 P51k A

TAETEZI R AT LT R
s < 2 R L2 AR EEA > R E R O PR LEA
B2 §2EEF 3T AEMTOTHE TR EefAE 1L}
Lpd g g ORI RS AT 2 T R RIE
Hoad R MAPL LT L 2R 2 TR ERPHRE
moailid BB RANMARETE -5 v F 252 aflid =
AFR2ZTRAPERS 23R SAT IR v E- 5
KRG EPEGEE 24 B2 A ) B iR E LW
e ’WT*¢B BLEH AR ’
TE-_BEafid 342 Md R Hi éiﬁﬁﬁﬁpg&ﬁéﬂ o

Y

m-w{_

IR RE R SN TS

SNAREEELI - RS BB EE YRS

AEE 2 F 2 - AL EW R MRS A TR
SR T AcE 320 Wk - 2 okA T REB(11.34%) v E - LAk
& (4.40%) % 42 7575(10.14%) 2 £ % 5 5% > F £ 7 B ¥ £ B (p<0.05);
gzt e kd FEO77%)5%F 2 4 BE L R (p<0.05); ¥ i
ZRE RN LR S I < 1 B RS LI - R 3 LI
z 258 (p<005) 5Bz ELtT5HT 4 FRELEFMZE

17
(227.8~252.3 mg AGA/g) 3 # 546 % & (133.2~187.7 mg AGA/g) » =

=t

3 A F 1 (p<0.05) > @ % Mpgps Bt o o BIE G F - 5LF Z 5Lz F
% % (1.12 2 1.33 peq COOH/min/g): = 4 & % 2 7% 1= 2 (0.41~0.45
peq COOH/min/g) » m @ 2 L5 4 48 2 &5 4 # 4(0.08 peq COOH/min/g) »
2 25 A ¥ 1 (p<0.06) -
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$Z2% 1FRREBIAIAEP

z s ERZE S A

&8 = % (ML-2) % #2214 (NTH-9) 2 ki 4 (YLH-9) 72 LB 4 46 (AWS)

F»
(Tnﬁ) 2.38+0.35B 2.52 + 0.43AB 1.99 + 0.25C 2.68 + 0.45AB 2.82 + 0.37A

(mm) 0.82 + 0.10AB 0.90 = 0.10A 0.81 + 0.10AB 0.77 £ 0.12B 0.77 £ 0.08B
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MERHELYE R ERE SRR FBEIN
EATN AP LB RPHAR T ST AT

232 -2 ERAE L F 2 - s 5T EE SYMPEEEAS T

Composition Moisture Ash Protein Fat Carbohydrate Pectin PE activity *
Sample % mg AGA/g ueq COOH/min/g

Aoy 11.3440.31A 3.7140.02B 8.24+0.29D 6.93+0.22C  69.80£0.0/B  184.6+19.4B 1.12+0.27A

SE - B 0.52+0.07CD  4.40+0.23A 9.36+0.09B 10.14+0.06A 66.58£0.08D  133.2+14.2C 1.33+0.29A

& A, 0.41+0.03D  3.14+0.06C 9.77+0.08A  9.02+0.36B  68.67/+0.28C 227.8+27.3AB 0.41+0.06B

R 4, 0.69+0.02C  3.52+0.13B 8.76+0.07C  8.90£0.56B  69.13+0.58C  252.3+17.1A 0.45+0.07B

P2 954 46 11.03+0.05B  3.54+0.08B  7.68+0.12E 7.29+0.09C  70.46x0.21A 187.7+8.4B 0.08+0.01C

* PE: pectin esterase (p<0.06)

Each value is expressed as mean £ SD (n = 3). Different letters indicate statistically significant differences within the same

column (p < 0.05).
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BRI 1 TRRBEIAAP

EFREREI AR AAYFTE CBARZ pH EA T

Fl* ¢ X k~ET RE pHmeter 47§ 2 &2 La~b>
TDS~#4 2 pH % 4ficiibrd 3-3 #r7 » S5 87 4 b ofd € 14
pRd 2 L @A 71.21~88.45 2. F > a & 4+ 0.62~1.59 2 fF ~ b & 5
5.40~11.00 2. f¥ » # ¥ 2 £ F54 5 £ (TDS) i 147.33~186.00 ppm >
A opH A3t 407~433 2 o i 2 LS B 0 Borort € 320k
R REB L Wy 0 LaEMAERERKIART L A b EINA K
Ty gt -8z #esg 100477 Blh&S2F A BHEE E Ty
T4 REEBod 3 TDS 2 pH endic 887 € 3 5 2 @9 4

e
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N.

S
Iy
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PR E o i pH AT Pl dal 2 4B% 1 d tiER 2 § TDS
Aok o B ABE e TDS 49k o

=

3o

AR IR LSS

23453 FEME 2L TR S FRAT LM G
WA AT Ao W B - BR2 A A& (36.66+3.290) ~ % F 14(8.99+2.19) % e w-
1£.(7.60£0.05) 5 i ; Z kiz 4 2 31 5 % (1.0620.10); v & = 82 A &
(70.49+2.79) ~ ¥ ¥ |+(44.73£0.25) % v¥ w14 (39.74£0.00) & % - fr &b+
B 4(-1.5240.35) » @ [P 2 L FF 4 fE 2 Fbi+ & % (-0.02£0.00) o d >t F
AR REPN R KA Al S AR BN R F 2R
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NERHELYE R ER T TR PR SBHEL R

ZATR AR 2 B R BEAR T ST AN

%033 A SRS 2k B C REGH TR MR pH EA 49

Variety/Parameters L a b TDS (ppm) °Brix pH
Fa - g 71.21+0.09E 1.44+0.02B 8.63+0.29B  160.33+x2.62B 188.63+3.09B 4.18+0.02B
Fa - 73.62+0.10D 1.59+0.03 A 11.00+£0.01 A 186.00+2.94 A 218.82+3.46 A 4.07£0.02C
) 81.64+0.01C 0.89+0.01C 7.98+0.03C  150.00+1.41C 176.47+166C 4.31+0.01 A
G ) 88.45+0.06 A 0.71+0.01 D 5.40+0.03E  147.33t464C 173.33+546C 4.07+0.00 C

85.85+0.14B 0.62+0.01E 6.46+0.01D 163.67+3.40B 192.55+4.00B 4.33£0.02 A

]

Aok 2z TDS ~ °Brix 2 pH 4 %] 5 73.67+0.94 ppm, 86.67+1.11 2 7.53+0.01 -

Each value is expressed as mean £ SD (n = 3). Different letters indicate statistically significant differences within the same

column (p < 0.05).
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% 34 2R EREINZTE LTSS

Fo2F 1 iFRAELIAIAR

b Hardness (g)  Adhesiveness Springiness Cohesiveness Gumminess Chewiness Resilience

TPA %1 AR (gxs) i S 14 pORE BF M i TR L Y s
a - B 36.66+3.29D -0.70+0.29 AB 0.97+0.03 AB 0.25+0.08 B 8.99+2.19 D 7.60+0.05 E 0.06+0.00 C
@49 7049+279 A -152+035C  0.88:001B  0.65:001 A  44.73:025A 39.74:0.00 A  0.43:0.02 A
#HE21 5664:153B  -052+0.53AB 0.95:0.05B  0.64+001A  36.33:t128B  34.33t155B  0.46:0.02 A

ER PR 57.66x0.73 B -1.26+0.59 BC 1.06+0.10 A 0.30+0.08 B 18.99+3.74C  22.86+0.00D 0.25+0.14 B
fr2 LB 248 4877+089C -0.02:0.00 A  0.98+0.00 AB  0.67+0.00 A  3271#0.13B  32.24+0.08C  0.47+0.01 A

Each value is expressed as mean = SD (n = 3). Different letters indicate statistically significant differences within the same

column (p < 0.05).
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I AR EREITRLIBIHRELAHR T S8 %

23552 FAE 2 2 BT B % TS
B W+ T ERACR 31 47 0 B R AT RERY o &
FRTR RO E 2 HEFE o F R E RS 0 BTy Ry i iE
BELR32 VAT I 2T ERELPTRF FIER R o T
PRHEAFLEERET v - 2 Q HA 2 EP2 HEE Y
AR EE A R oA B RGAE QA 2 T
B B f d e he il €22 FFEELAR

Pla 8 A BnQEFy @Mt 1AL LA fiA QI

Bt e 2 TN il AR L €2 > B
BRI R RERM B 328 22 F R RGT R RN

Bk oz REHES BPRE BRSNS

EAEMETRD S HREI E B EEE Y 24 350§
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Fo2F 1 FRAHIMAP

%35 FPFRSBTITHAZIERELSPTEF FTHFETLS B E
Sensory character % - 5L EIR NG Zikid P2 L2 48
score / Sample
L .38 d 564+ 1.77B 845+ 163A 555+202B 1.73+£075D 373+x160C
kR 745+210A 764+234A 473+267B 409+ 2.64B 8.36+ 1.30 A
U i 427+191C 836+129A 7.00x209AB 236+1.07D 6.36 £ 2.06 B
4S8 59\ 818+190A 691+263AB 5.64+246B 5.00+2.00B 7.82+153A
RER 3.64+214B 764+234A 7452227 A 218+094B 7.64+192A
K3 e 545+ 250 A 5.09+ 230 A 536+ 223A 555+ 144 A 536+ 219 A
¢ KR 564+201A 6.45+288A 455+281A 482+217A 545+ 219 A
234 400256 A 409266 A 427+270A 3.09+231A 3.09+x239A
PRI Tl vk 391+277A 445+238A 509+261A 382+233A 509x247A
H R 564+220A 482+t1.89A 555+2.06A 6.18 £+ 2.48 A 545+ 197 A
B b Q#ER 245+ 1.75C 6.36 £t 150 A 745+206 A 464+177B 7.09+215A
e 827276 A 3.73+228BC 291+150C 555+227B 3.00+£217C
e 736+180A 6.00£205A 582+190A 736+227A 6.36+2.46A
?frf Fa 200+£1.26C 5.18+2.68B 745+202A 455%2172B 6.27 + 2.09 AB
TR Mty 236+150C 6.36 £t 201 A 764+137A 455+172B 6.55+ 1.50 A
A 809+207A  709+181A 673+£200A 682+212A 7.18+153A
A gcen 891+130A 545+£242C  645+137BC 7.82+159AB 6.36+2.01BC
L EY N B N 6.64+180A 736x180A 536+192A 691+257A 6.73x2.09A
¥ 4 vk 6.73+249A 500x200A 6.18+x195A 536+223A 6.18+237A
R R 791+138A 745+ 157AB 582+153B 6.91+231AB 6.91+1.88AB

Each value is expressed as mean = SD (n = 11). Different letters indicate statistically
significant differences within the same row (p <0.05).
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Biplot (axes F1 and F2:96.52 %)
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Biplot (axes F1 and F2: 89.56 %)
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QDA---Biplot (axes F1 and F2: 72.93 %)
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MERHELYE R ERE SRR FBEIN
EATN AP LB RPHAR T ST AT

£36 2RSBEIFLGFHET SITHEELLS

| . . .
Sensory Scof:mp ° § A B R 5 H i 2 Hhicd SR P
A g 3.03 + 1.30C 4.92 + 1.41A 4.36 + 1.67B 278+137C  255+131C
m s R 3.78 + 1.55A 3.64 + 1.40A 3.69 + 1.50A 419+157A 417+ 156A
g 425+ 156AB  4.45% 156A 405+ 157AB  380+168B  4.25% 1LA9AB
'% I 2.70 £ 1.42C 3.72 £ L61A 317+165BC  3.72+161AB  2.83%151C
i M 1.95 £ 1.35C 2.70 + 1.73A 259+ 156AB  253+157AB  2.06 1.37BC
Fr o QER 384+ 164BC  3.02+ 142D 452 + 1.51A 347+138CD  4.22+ 1.55AB
3 4o 3.66 + 1.36B 4.47 + 1.44A 411+152AB  4.03+131AB  3.97 + 1.47AB
cE L e 423+t 161AB  425:151AB 447+ 143A 384+ 149B 445+ 1.66A
BR wk 2.84 + 1.48C 3.77 + 1.75A 352+ 1.83AB  295:143BC  2.91+1.62C
WA § 3.22 + 1.45B 356+ 167AB  3.91+ 163A 333+ 154AB  3.58+ 1.67AB

Each value is expressed as mean £ SD (n = 64). Different letters indicate statistically significant differences within the same
row (p < 0.05).
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NN B RO Sl R LN
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(Q S i s B E 4 fh)2 350 B > - 2 a S A Ak EE L
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B Mz p > S % 4B 3-16 #7710 % - A & 4 (PCL)Z 38 4 3

56.18% > % = i = & (PC2)z f&f# i 4 5 26.10% > = HE A 4 iE 82.28% H
By - 4= 4 B EF AP M 2. 4% s Hardness, Springiness, Gumminess, Chewiness » Q

SR s e A fren s Qa2 BRI E R > HAphE s B 5 0.499,0.379,
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MERHELYE R ERTE SR PR FBEIN
ZATN I 2 R RBEAR T ST AT

Biplot (axes F1 and F2: 77.02 %)
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| ® Active variables ® Active observations |
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| o Active variables e Active observations |
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F2 (46.92 %)
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F1 (53.08 %)

| o Active variables ¢ Active observations |
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F1(76.82 %)

| o Active variables e Active observations |
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2N AR LB RBENE T S AN

Biplot (axes F1 and F2: 85.39 %)
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F1 (61.18 %)

| o Active variables e Active observations |
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F2 (29.31 %)
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Biplot (axes F1 and F2: 68.38 %)
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| e Active variables e Active observations |
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LEE SRS Y A

Biplot (axes F1 and F2: 82.28 %)
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o Active variables o Active observations
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MERHELYE R ERTE SR PR FBEIN
AT AR 2 b RBHAR T ST A

238 LM r BES A2 KA Ak ik A QR v w

Hrh 2 FRIFHEL BREFEV2ZEGFHTFLZS Ajpd THHF - £ 8
Frk € 24 (OF)% 2 ¢

=t

FQF) ~sES Bk (TR 2 &7 o ik (BF)2 A ficd 8
ik (CF)= & & #d i (p<0.05); & B 4 £ 3> & » BT Kk~ B d 7 Rea
§ 2k % 4P k2 FA Rt (p<0.05); A firr 2 0 £ F F k2 BRI F ik
EEME LB B D ReRE 3 f FIFRrR P B A A Bk 14(p<0.05) 5 gk 2. & 4F
B oS AR A i BB Hhu BREARLG BF L R (p<0.05); ftk
BR(FHR)EFME L > BT FAIARE > Rk 2R EP Y Yk
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(S SN S AN E .

3B AR R LU AR T SIS RS

Sample B¢ 3 i fié vk TR QA& ¥ H rR R
Sensory score
Rk € 1%
(OF) 425+121B 400+1.02C 318+096B 349+103B 3.85x1.00B 420+ 1598 413+123D 356+1.19C
£F F K
0F) 5.15+ 0.96A 5.36 + 1.02AB 3.89+ 1.08A 3.97+0.82A 4.05+1.10B 4.64 £ 1.21AB4.89 + 1.28AB 4.66 £ 1.24AB
LG R
(TF) 530+ 0.97A 570+ 1.04A 431+1.04A 4.07+095A 441+1.12A 5.02+131A 505+1.24A 5.03+1.25A
B R
(BF) 523+ 1.20A 5.10+1.21B 4.13+1.09A 3.80+0.96AB 3.92+1.11B 4.72+1.37A 459+ 1.15BC 4.51+1.37B
2p R
(CF) 4.02+1.40B 362+1.25C 398+ 131A 3.84+1.16AB 3.85+1.08B 4.87 +1.26A 4.26+ 1.24CD 3.66 + 1.67C

Each value is expressed as mean = SD (n = 61). Different letters indicate statistically significant differences within the same

column (p < 0.05).
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Biplot (axes F1 and F2: 94.08 %)
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‘ e Active variables

e Active observations ‘
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‘ e Active variables

e Active observations ‘
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F2 (2.50 %)
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F2 (3247 %)
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Biplot (axes F1 and F2: 100.00 %)
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‘ e Active variables e Active observations ‘
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Biplot (axes F1 and F2: 98.67 %)
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‘ e Active variables e Active observations ‘
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50k 4154% H X 5 A Bpp e e A A2 B Al & ik 26.15%°AB A& 0 5 6.15%;
Bk A A BAE o UK B A BB f 0 1 3538% HAX AR %A R R
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MiFs S5 R RART LN 2P BAAFTRIDQERZ FHEIFE L
FHREAGR G PREOE T ARE AR OEMENE A BNFRAMNARS - Q
SERE ER BN F AR 0 S S B OIRAE % 2 (p<0.05) o

Bl 3-23 S AF RFE 22 FF SRSk L 4 STk A T EATR]
BEVIO UBARFREMEZFRETRI BHREPELS ZZ A FRH B R
Bk ARG S B R ETARGA  BHH e BRETFPRELEA p oS-

ﬁ

3-32



O S T RN E

Biplot (axes F1 and F2: 97.32 %)
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‘ e Active variables e Active observations ‘
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NERHELYE R ER T TR PR SBHEL R

ZATR AR 2 B R BEAR T ST AN

R HR T RS B

Sample

Sensory score B d ER: ERES A QA& R voRAeR FHE R
Rk € 3% 4.82+1.09A 4.20+1.16B  4.05+1.23A  4.11+1.15A 4.60+x1.36ABC 4.97+1.27A 3.95+1.08A 3.83+1.23AB
LN S 8 4.72+1.11A 4.17+1.28B 3.71+1.06AB 3.82+1.24AB  5.08+1.20A 5.12+1.19A  4.14+1.39A  4.09+1.40A
L7 s &R 4.65+1.27TA  4.74+x152A  4.03+1.21A  4.00+1.00A  4.92+123AB  5.02+1.18A 4.34+147A  4.31+1.36A

BHAF A& 4T77x1.14A  445:150AB 3.77+1.17AB 3.75+1.33AB  4.54+1.37BC  4.43+1.37B 3.95+t1.70A 3.95+1.65AB
LY ) 8 3.90+1.50B  4.05+1.75B 3.58+1.14B 3.43+1.42B 4.37+1.59C 431+1.41B  3.82+1.77A  3.54+1.57B

Each value is expressed as mean + SD (n = 65). Different letters indicate statistically significant differences within the same

column (p < 0.05).
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Biplot (axes F1 and F2: 81.28 %)
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‘ o Active variables @ Active observations ‘
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