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Abstract

High pressure and enzymatic hydrolysis was applied to anchovy in order to produce a natural seasoning salt
enhancer. The purpose of this study is to investigate the relationship between the sensory characteristics and protein
concentration of enzymatic hydrolysates with anchovy. According to the results of QDA, 24 attribute descriptors
were developed. Based on the flavor profile, the strengths of most tastes, except sourness, color flavor, and odor
were evaluated before activated carbon treatment. Principal components analysis (PCA) was performed to summarize
the relationship between attributes and samples. The result of PCA was F1 72.13% and F2 22.01%, having
explained 94.13% in total variability, as F1 was shown according to the correlation about activated carbon treatment
before or after samples. The characteristics of color, flavor/odor, and saltiness or bitter taste had higher correlation
before activated carbon treatment samples. Also, F2 was shown to have no correlation to the samples.

Key words: salty enhancer, sensory characteristic, enzymatically hydrolyzed anchovy protein (eHAP), quantitative
descriptive analysis (QDA), principal components analysis (PCA)
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Table 1. Preparation recipe of model broth for perceived flavor profile

NaCl concentration (mmol/L)

Ingredients (g)
25 30 35 40 45 50 55 60 65 70 75 80

Na-glutamate 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.90
Maltodextrin 6.38 6.38 6.38 6.38 6.38 6.38 6.38 6.38 6.38 6.38 6.38 6.38
Yeast extract 2.10 2.10 2.10 2.10 2.10 2.10 2.10 2.10 2.10 2.10 2.10 2.10
NaCl 1.46 1.75 2.05 2.34 2.63 2.92 3.21 3.05 3.80 4.09 4.38 4.67
Water 988.16 987.87 987.57 987.28 986.99 986.7 986.41 986.57 985.82 98553 98524 984.95

Total 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00
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Table 2. Definitions and reference standards of sensory attributes used in the descriptive analysis to related eHAP

Sensory attributes Definition References Intensity 0-11(12)
Appearance Yellow-brown color DIC COLOR GUIDE(3.2 Version, DIC Co., Japan) DDII%-_F225732—

Flavor/ MSG Flavor related with sausage 8
OZ‘:)T Kanari aekjeot solution Flavor related with 1.0% Kanari aekjeot solution 5
Dried bonito Flavor related with dried bonit 10
Dried cuttlefish Salty taste related with dried cuttlefish 7
Dried Anchovy Salty taste related with dried Anchovy 11

Salty Sea water Salty taste related with sea water 9.5
Bittern Salty taste related with bittern 8
Dried bonito Salty taste related with dried bonit 7
Brisket of beef and radish soup Sweet taste related with brisket of beef and radish soup 7

Sweet Soybean paste Taste related with soybean paste 6.5
Flesh shrimps Sweet taste related with boiled make shrimps in water 8
Dried shrimps Sweet taste related with boiled make dried shrimps in water 9
Black tea Sour taste related with black tea infuse in water 3
Sour Soybean paste Sour taste related with soybean paste 9

Dark soy sauce solution Sour taste related with soup dark soy sauce solution 6.5
Soy sauce solution Sour taste related with soup soy sauce solution 7
Bitter Bittern Bitter taste related with bittern 6
Dried cuttlefish Bitter taste related with dried cuttlefish 7
Astringent Burned rice Astringent taste related with water boiled with burned rice 5
Dried cuttlefish Umami taste related with dried cuttlefish 7
Umami Kelp Umami taste related with kelp 8
Burned rice Umami taste related with water boiled with burned rice 6
Brown seaweed soup Umami taste related with brown seaweed soup 5

1-0l 5(Yoo, 2001; Kang, 2003)C.& ¢lale] et nx
ol o =4 HrtE Aoz welth duby) 20 W
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Table 3. The mean intensity values of 24 attributes for the eHAP solution samples”

Sensory attributes B-ACT?2% B-ACT 1% A-ACTY 2% A-ACT 1%

Appearance Yellow-brown color 9.17°% 7.96 2.04° 1.08*

MSG 633" 5.83" 238" L5
Flavor/Odor Kanari aekjeot solution 7.00° 6.83¢ 2.04% 1.38°
Dried bonito 7.25° 5.92¢ 2.46% 1.42°
Dried cuttlefish 6.50°¢ 4.67° 3.00° 1.58°
Dried Anchovy 6.42¢ 3.92° 3.33% 1.67°
Salty Sea water 4.58° 2.88° 3.13° 1.38°
Bittern 5.17° 3.38% 3.50% 2.17%
Dried bonito 6.00¢ 4.21% 2.79% 1.42¢
Brisket of beef and radish soup 4.08" 4.00% 3.33%® 1.96*
Soybean paste 4.00" 3.330%e 2.88% 1.92¢

Sweet .
Flesh shrimps 4.54° 3.71% 3.46® 2.36°
Dried shrimps 4.33%® 3.88% 3.17° 2.67%
Black tea 471° 2.79° 454" 273"
Sour Soybean paste 5.08° 3.17% 4.79° 2.71°
Dark soy sauce solution 541° 3.50° 4.33® 2.96
Soy sauce solution 5.25° 3.17° 4.92° 3.29°
. Bittern 5.92¢ 4.33° 2.63% 1.83%
Bitter .
Dried cuttlefish 6.71¢ 4.71% 3.71° 1.79°
Astringent Burned rice 6.46° 5.17% 3.58%® 2.50°
Dried cuttlefish 7.58¢ 5.83¢ 3.92° 2.33°
. Kelp 6.46° 5.17° 3.75% 2422
Umami .

Burned rice 5.58° 4,04 3.79%® 2.33°
Brown seaweed soup 4.83¢ 3.67% 3.04% 2.04°

YSubjects used 12-point category scale (0-11) for the evaluation.

PB-ACT : before activated carbon treatment.

9A-ACT : after activated carbon treatment.

YThere are no significant differences (p>0.05) using Duncan’s multiple comparison test between the samples having the same letter within an attribute.

Yellowness intensity

Umami overall intensity Flavor/odor overall intensity

Astringent overall intensity Salty overall intensity

Bitter overall intensity Sweet overall intensity
Sour overall intensity

W-E-ACT 2% HB-B-ACT1% —&A-ACT 2% A A-ACT 1%
Fig. 1. The mean attribute intensity values with flavor profile of different eHAP concentration.
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54 BEAFL goj9 A 57T tkslie] WE 7He] 34 Table 4. Eigenvectors of principle component factors of the
2 wotalr] o]@ 7] wio) 28 Ay e =93 Ww sensory taste discriptors of sensory attributes
=171 7] Y8t 479 A B BAFEA o2 AHoH 24 Types Varieties F1 F2
Mol 52 EA g FAR 228 AAgY. F4 Color  Yellow color 4.473 1.064
2L AFAE Foto] dolxl g v s st MSG odor 1911 -0417
o] FAROZ FE:AA EHHSE] ATDTAE B Odor  Kanari ackjeot odor 2.908 -0.102
ato] UFERN Aolth FAE B4 A= Table 4, Fig. 3 Dried bonito odor 2.319 0.051
3} 720t} 47 o] A B8} 24709] B5A B ik FAR Dr%ed cuttlefish salty 1.023 -0.216
BAS Ay A3 Fl3h F2ol] WEk & BAF gre zhzb Dried Anchovy salty 0.388 -0.194
. o/ o107 o] 70 k] Zhol O3 T Salty  Sea salty -0.363 -1.798
72.13%, 22.01%°] AT} F19] 739 49 w\“ﬂ AxE A5 Bittern salty -0.866 -0.445
2 54L A, & Auk) 2utelglen, Sdw Ay A, Dried bonito salty 0918  -0.876
F AEe #H5A B AelE & ¢ AN, o8 F Beef radish soup sweet -0.731 -1.084
g4 A Al ZIUigE A3 o] HuF A RS d & Sweet Soybean paste sweet -0.713 -1.654
9k EAEr X7 A A B9 7S 3o 93 A7 Flesh shrimps sweet -1.112 -0.522
Ex90] A3} &k Aukn) 220k wWonke] Qo) Az Dried shrimps sweet -1.208 -0.500
b AQon], KBRS 93 5 54 F A3 g Black tea sour 2455 029
7prQRA) F, WA Qo) 2uk, vhE WA Aukzte] A Sour OYbean paste sour e oot
_ _ _ ark soy sauce sour -1. .

=2 Ao kDS 5 o] AS X mr
7t ‘“]_ ?\Miﬂ-‘/]r‘:/]";{"? EOO% ia ¥ MRS A Alnt Soy sauce sour -2.831 1.399
7 7}z uk nlo] 7Fo S0 7 ZA s o =
# A, Lfa] S | kel :Z] e, 2 5 Bite  Bittem bitter 0679  -0.636
ALt A o} A B, Thalet AR siste] gl Dried cuttlefish bitter 0474 0538

[e) 337

7h 2 AR AT F28] A Almeke] daaArt Astringent Burned rice astringent 0.027 1.071
X7 o ) A g]o] o A 724 A]
En el me gelo] A =gen, ]E_g]r eyl Dried cuttlefish Umami 0.659 1.904
dH R dojAle d53 54 Aut dAe 29 7} Ui KelP Umami -0.012 1.114
QKA g AlQ)st BE 3, ot AA|, v+ g Burned rice Umami -0.765 0.283
oltt, Ll FpAQHA] gzt wEl Qo] &ub F5X] Brown seaweed soup Umami -0.463 -0.934
W28 Fl3k F2ollM 25 o] dddA= 1Al
AR 2 3ol AR AlEe BF S Ay AT vt vxle 93 SAsHARE 2 93 v
£ A B2 AEATE o] F Fall 2T AeE oA & T AR AAHE 3 ST A A AR W=
e W B TR Fa By o] &5t A W, &ute] AeiAe Ae FAT F olEd, ol 27
Hedtol 2718 sbeel Erhy BAHon, S48 A8 A ARY FEr} BoldsE 2] Py Aoz
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Biplot (axes F1land F2: 94.13 %)

SOy sauce sour
A-ACT 2%

L=
A-ACT 1%

soybean paste so

blacktea sour
-

“dark soy sauce sour

kelp Umami
A burned rice astringent

burned rice Umami

dried cuttlefish Umami

dried cuttrl_gfisﬁ"gitter __f,.-—”‘""-f—-

B-ACT 2%

yellow color

.
.

B-ACT 1%

dried benito odor
-

F2(22.01 %)

dried shrimps sweet
flesh shrimps sweet
brown seaweed soup

beef radish soup sweet

soybean paste sweet *

t - t
bittern salty .
dried
howy salty

-
bittern bitter
-

Umami .

sea water

-
dried cuttlefiih salty
MSG odor

dried bonito salty

4
T
-

Kanari aekjeot odor

-3 -2

-1 o

F1(72.13 %)

Fig. 3. Principal component loadings and scores of the sensory attributes and the eHAP solution samples in the principal component

analysis (PCA) plot, respectively.
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