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Abstract: The specificity of non-volatile flavor substances in broad bean paste-meju (BBPM) fermented using different broad bean cultivars was
investigated in this study. BBPM made from 11 different cultivars were used to explore differences in their compositions and contents of organic acids,
fatty acids, and free amino acids through comparative analysis, partial least squares-discriminant analysis (PLS-DA), and sensory evaluation. The results
suggest that the nutritional compositions of fermented BBPM using different cultivars of broad beans are significantly different (P<0.05). CH and QY
BBPM had higher levels of organic acids (0.93~1.13 g/100 g) and free amino acids (43.18~45.65 g/kg). The organic acid (1.00 g/100 g) and fatty acid
(2 808.88 pg/g) contents of TCX BBPM were relatively high. The total amounts of fatty acids in YD and SCZG BBPM were higher, but the contents of
other nutrients were relatively low. The clustering in PLS-DA analysis revealed that compositions of the different BBPMs were significantly different.
From the variable importance rankings, it was noted that the difference was mainly attributed to 14 compounds with VIP values greater than one, such as
phenylalanine, arginine, and oxalic acid. Sensory scoring results showed that CH and QY BBPM had higher sensory scores (77.26~82.75) and therefore,
better quality. In summary, our results show that the QY and CH BBPM contain more organic acids, fatty acids, and free amino acids, with higher
sensory composite scores and better flavor quality. Hence, these broad bean cultivars may be preferrable in BBPM production.
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Table 1 Broad bean cultivars information
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Fig.1 Process flow charts of broad bean paste-meju
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Table 2 Sensory scoring stangdards for broad bean paste-meju
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Table 5 Sensory score of broad bean paste-meju from different broad bean cultivars
ot R E a5
vz
HA ok RS & Jisb o
CH18 2520+0.30°  21.44+0.14°  10.95£0.28° 12.65+0.49%®  7.80+0.57*  77.85+1.83°
CH19 27.20+0.49° 21254028  12.55+£0.14% 12752042 6.75£0.71° 80.35+2.04%
CH20 26.35+0.85%  22.01+0.07° 13.01+0.35° 13.05+042° 6.85+0.28" 80.11+1.97®
CH21 26.50£0.71°  21.75+0.35° 12204042  13.04+0.57* 6.90+0.49° 80.27+2.54°
CH22 25.67£035°  213040.35°  11.15+0.14°  12.35£0.42® 6.95+0.71° 77.26+1.97°
CH23 27.49+0.71°  223540.57*  12.70+0.14*  13.05+042° 7.15+0.57° 82.75+2.41°
CDDB 23.751.06°  21.35+0.07°  10.00+0.07° 12.55+0.28%° 6.90+0.49°  74.49+1.97°
TCX 21.75+0.92¢  19.36+0.14°  7.65£0.14°  11.80+0.35° 6.75+0.21° 67.05+1.76°
YD 17.75+0.357  16.60+0.14°  11.01£1.41°  9.85+0.28°  4.70+0.21°  59.90+2.392
QY 27.05+£0.07"  22.25+0.07 12.05£021%°  13.20+0.35° 7.50+0.57° 82.00+£1.27%
SCZG 19.65+0.78°  16.65+0.07¢  10.55+0.71°  10.05:042° 5.65+0.35° 62.35+2.33¢
AT AR £/ % 13.45 10.50 12.14 9.90 12.64 10.85
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218 PLS-DA XA R s A EH 114 T it o
ZSONT, SERER, 1 MEE TR EREE, B

NPUE, QY. CH AR4IF1 CDDB T AL, 5
N—2; TCX. YD LA SCZG w5 HmHE 1 i
JRESFER, FR—2RK, WA s dE B R,
ANTR] SRR EIR T2 (] S 22 S RS VIP E>1
NER . R 5% 14 FLEM S EE K. 458
EVH RIL, CH RAA QY EHF I E PR
& E RN, BHUERTDAE Y, SR A IR R
HEBWEFYIR, R IR EA B E B
2 LRk, A CH R251F1 QY & BRI F+HA
MURR AT RN 25 SRR A A A B L T ot
SREERRRTTEEE, STEL . R T A
MFIZE S, CH R4IF QY &y HiE4 kRN
THEET. BT EREMMEZ, ACOUER T 11 M

271



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.8

SR E RN GURTFR T,  JE ST KR
BB SR KRAIT 7T, A LS T R $

(st

W

(1]

(2]

[11]

[12]

[13]

[14]

[15]

272

it L T h L AR AR AT FU R R Hh R
h,2014,39(6):130-134.

R AR A A T A, S5 L T B AR S E RS ORI L
LA HT]. B S RR,2020,41(10):138-144.

AT, AR, B KA Eh BRI B S R R
SR & RHE,2011,32(23):220-224.

AR, YR S A AN T it o e R T L S AR O
THEEVEPF] B REE,2022,43(23):49-56.

Kuldeep A R, Mitali M, Pramod K P, et al. Nutritional
composition, anti-nutritional factors, pretreatments-cum-
processing impact and food formulation potential of faba
bean (Vicia faba L.): A comprehensive review [J]. LWT, 2021,
138: 110796.

Yang M, Huang J, Zhou R, et al. Exploring major variable
factors influencing flavor and microbial characteristics of
Pixian Doubanjiang [J]. Food Research International, 2022,
152: 110920.

Wang D H, Yang Y, Wang Z, et al. High levels of branched
chain fatty acids in natto and other Asian fermented foods [J].
Food Chemistry, 2019, 286: 428-433.

Zhang G F, Yin X, LI Y F et al. Multivariate analysis on the
evolution of flavor-related chemical contents during
three-years ripening of Pixian Doubanjiang [J]. Journal of
Food Composition and Analysis, 2022, 106: 104391.

A UL 2, 55 B RR IR 2 M T VAT UV Sk
B &5, ,2016,32(12):213-217.

Yang M, Huang J, Zhou R Q, et al. Characterization of the
flavor in traditional Pixian Doubanjiang by polyphasic
quantitative detection technology [J]. Food Research
International, 2020, 138: 109753.

FA T BR324 K ) | L BOR B R v S BE AN IR
S BRI D] B R #,2015,36(21):100-104.
Campos-vega R, Reynoso-camacho R, Pedraza-aboytes G, et
al. Chemical composition and in vitro polysaccharide
fermentation of different beans (Phaseolus vulgaris L.) [J].
Journal of Food Science, 2009, 74(7): 59-65.

Wang L, Liu H Z, Liu L, et al. Prediction of peanut protein
solubility based on the evaluation model established by
supervised  principal Food
Chemistry, 2017, 218: 553-560.
TR S RN B S A R S B HLR
YT L Z I FE[D]. R R #,2020.

GB/T 20560-2006, M bR &7 i 5B G S].

component regression [J].

[16]

[17]

(18]

[19]

[21]

[22]

[23]

[24]

[25]

(28]

[29]

[31]

JEA A, 2255 W AUK, 55 R AL G R L8 ST 0] £
AR 2017,38(2):121-126.

Shukla S, Choi T B, Park kyong H, et al. Determination of
non-volatile and volatile organic acids in Korean traditional
fermented soybean paste (Doenjang) [J]. Food and Chemical
Toxicology, 2010, 48(8-9): 2005-2010.

TR AL TIBAE A R B TP B S L 5 X
WRAI IR A LRI AT D), R KR K 2,2017.

R S v E DY K A4 T b SRR HUBR AN 2 R R AL ST T
[D]. TR K 2#,2019.

Choi U K, Bajpai V K. Comparative study of quality
characteristics of meju, a Korean soybean fermentation starter,
made by soybeans germinated under dark and light
conditions [J]. Food and Chemical Toxicology, 2010, 48(1):
356-362.

Sohn J H, Ohshima T. Control of lipid oxidation and meat
color deterioration in skipjack tuna muscle during ice storage
[J]. Fisheries Science, 2010, 76(4): 703-710.

Pasqualone A, Abdallah A, Summo C, et al. Symbolic
meaning and use of broad beans in traditional foods of the
Mediterranean Basin and the Middle East [J]. Journal of
Ethnic Foods, 2020, 7(1): 1-13.

BB TR BLARYT il JiroK, B, 5 I TR K AR TR PR R
[J]. 8 RH,2019,40(24):8-14.

B 55 R, S, A L B e ARl A v i s A s s
FRAR AR L[T]. & Tl RH,2020,10(41):203-208.

Okal A W, Owuor P O, Kamau D M, et al. Effects of
production locations and plucking intervals on clonal tea fatty
acids levels in the Kenya higlands [J]. Food Science and
Technology Research, 2012, 18(3): 351-356.

Guo L, Du Z H, Wang Z, et al. Location affects fatty acid
composition in Camellia sinensis cv Tieguanyin fresh leaves
[J]. Journal of Food Science and Technology, 2020, 57(1):
96-101.

Ivanov K, Stoimenova A, Obreshkova D. et al.
Biotechnology in the production of pharmaceutical industry
acids  [J].
Biotechnological Equipment, 2014, 27(2): 3620-3626 .

BSE, TR S 5K L2, A W RE R iR A R IR I EL SR T
IR FC[T]. A 5:,2020,45(7):76-85.

P, IR P O A AN R R A A S SRR ZH B K
SRAVHNI] B R, 2021,42(24):229-235.
MR, T D%, e/ A, A5 e 2 TR DA B B e s
FERR IR I T2 K SRR 7 AT (0] B i DL AHE 2019,
40(17):56-63.

Park H K, Gil B, Kim J K et al. Characteristics of taste
components of commercial soybean paste [J]. Food Science
and Biotechnology, 2002, 11: 376-379.

ingredients:  Amino Biotechnology &





