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Abstract: To elucidate the influence of various broad bean raw materials on the quality of Pixian broad bean chili paste
(PBCP), an investigation was undertaken utilizing five distinct cultivars of broad beans to prepare PBCP and
physicochemical indices, free amino acids and volatile profiles were analyzed. The results revealed notable disparities
(P<0.05) on majority of quality indices among different PBCP samples. PBCP fermented with 'Chenghu 18' (CH18),
'Chenghu 23' (CH23), and 'Tongcanxian 6' (TCX) broad beans manifested elevated contents of protein, amino acid nitrogen,
reducing sugar, and free amino acid. Amino acid nitrogen and total free amino acid contents were significantly greater
(P<0.05) in these samples compared with others. Amino acids with sweet and bitter tastes were the main flavor amino acids
detected. Nevertheless, taste active value (TAV) analysis illuminated the substantive contribution of the umami amino acid
glutamic acid (Glu), particularly in the PBCP fermented by CH18, CH23, and TCX. By employing headspace solid phase
microextraction (HS-SPME) in conjunction with gas chromatography-mass spectrometry (GC-MS), a total of 48 volatile
components were identified among five PBCPs, primarily comprising esters and alcohols, with relative contents ranging
from 28.19%~39.47% and 23.16%~28.82% respectively. Distinctive compositional variations were observed among
different samples, with the highest contents of ester and the lowest contents of alcohol found in samples fermented by CH18
and CH23. Based on ROAV>1, a total of 11 key flavor substances were screened, with most of these substances being
relatively abundant in PBCPs fermented by CH23 and YD. Overall, qualities of PBCPs fermented by CH18, CH23, and
TCX were better than that fermented by SCZG and YD. However, defect was observed in the physical appearance of PBCP
fermented by TCX. Consequently, CH18 and CH23 were more appropriate for the processing of PBCP. This research
underscores the significance of broad bean cultivar as an instrumental factor driving the variances in physicochemical and
sensory attributes of PBCP, and it thereby advocates the selection of raw material to improve the quality of final products.

Key words: broad bean cultivar; Pixian broad bean chili paste; physical and chemical indicators; free amino acid; volatile

substances

I EL TR L R (LR | A RN
Cipeay RRIIE S 3 < cRUIIE =2 W SES )
L e P L BRBBCRBUR . 6 o B 70
BRI IR A A2 3 AN, B S
i 22 I SR DD RE MRS, AT RLFAEE TR
XPAELE SRR . BRI F57.00 11 505 L
ARSI,

I L TR € KR PO 1 5 A R T
Lo PRI FAT AN, P L RUR R 3
PP, B4 5 A DU Pt 5 EL R
RN b, T M KUK, — I
BBEUCT IR B R R L, T R R 14
PR Z P ER I LSRR S R RS S ki .
) 2558 T AR [ M AU L R R 1
S, 435 SR ), A LA T 75 0 S
. BRIE AR AR 5. BRI P L
PR 11T RS TR TR T SR BT, 57 it T
SV, ELAT S o0 B L St R B 1 T
SEGHAR D FE PR DF5 K A o L
A 3R L I 5 A L R
o I E AL 56 T AR ] 2 o 2 5 LS
Sl 5 L i GRIEARE ) A B, 45502
LA [ it o 58 LA SRR . EE RIS 5T T TE
TE A (P<0.05 ), HETTTXFHIE T45h 57/ 3
SO,

AR S HE— A5 AR ) ol 4 L
SRR BRALAAR | U780 SR S R KM PR35 i R 2

5, DA 73 2 S St o] B0 EL R TR A S T, SRy A
AP AR PRI R e BRI S
1 MRSE®
1.1 MRS

A 18°(CHI18) | “B#i 23°(CH23) | il A fef
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Table 1  Elution procedure for amino acid detection

58] (min)
0 11.0 139 140 29.0 32.0 350 42.0 450 60

B

A(%) 100 93 88 8 66 30 0 0 100 100
B(%) 0 7 12 15 34 70 100 100 0O 0
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1.2.4 ¥EREYIRNE  ARYR2EE priE m
Tr R T RE o

1.2.4.1 FESHACER  FREUHFE S BIARE T 2.0 g BT
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Physicochemical indexes of Pixian Douban from different broad bean cultivars
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Fig.2 Free amino acid composition of Pixian Douban from different broad bean cultivars
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[\S]

—_

LS EEUS LEUR Jok

3 ANIR] il i A R S T Y S R R SRR 2 A
Fig.3 Taste amino acid compositions of Pixian Douban from
different broad bean cultivars
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Fg TAV>1, 435102 Glu, Lys., Arg il Val, Rtk
LRI R EL Ala, Glu, Asp. Lys. His. Arg Fl1 Val
SRR B S AR R R TR E R, SAS R e R —
B, EEREILIR Glu 7ET A AR TAV HI =
(1.7~2.37), F=BH I 58 B & AR 8 5Tk i e, ml ik
ERE R AR L T B . BT L SRR T
F TAV KF 1 I IERRLH A SEASAHA], (HZ MR8 5T
BRIRESAAAEZE R, Glu, Val ¥E CH18. CH23 Fil TCX
RGN TAV (HI] WS T YD fil SCZG #i- 2 &
. Lys. Arg (Y TAV {HAE SCZG Y H S k= 11
SF5IAE YD 1 CHI8 3 B G el . bAh, (EAS
RN Ala 1 His {FEFR 536 5 v A 50K 5Tk
(TAV>1) ., BIRATFR ST IERR TAV<I, ZIRBER
AN B 8, AFLR LT D i At 52 A S R R 11 S R K

2 IR SRR R G B R SRR TAV ST
Table 2 TAYV analysis of free amino acids in Pixian Douban
from different broad bean cultivars

SRAHE e R Y
(mg/g) CHI18 CH23 TCX YD SCZG
ok RITA4 R (Asp) 1.00 0.55 0.52 0.56 0.43 0.39
AR (Glu) 0.30 237 213 227 1.7 187
2254 1% (Ser) 1.50 0.33 033 0.35 027 0.30
H4&R(Gly) 1.30 032 033 0.36 027 0.29
ik FRE R (Thr) 2.60 0.12 0.11 0.12 0.09 0.10
AR (Ala) 0.60 1.00 097 1.05 0.8 0.82
%R (Lys) 0.50 162 1.66 1.7 14 1.78
NI %2 (Pro) 3.00 0.77 0.77 0.78 0.73 0.74
21 % (His) 0.20 0.90 1.00 1.05 0.85 1.10
HiAE MR (Arg) 0.50 1.1 128 138 12 1.52
AR (Val) 0.40 1.88 1.88 1.93 148 1.68
e AR (Met) 0.30 0.47 047 050 0.4 043

FELUS e

Fese R (1e) 0.90 0.87 0.87 091 0.7 0.81
SLER (Leuw) 1.90 0.6 061 0.63 049 0.57
KN E R (Phe) 0.90 0.79 0.81 0.82 0.63 0.78
fi% 22 (Tyr) 0.91 0.57 059 0.6 042 0.55
ok %%Eﬁiﬁ(cys) ND - - - - =
5% # (Orn) ND — - - = =

E: “ND"FRBHEARESR]; © —"FRm T,
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& W2 BESSRIIRIML SR 5 PP E S 32
¥RV R, R R RIS (28.19%~39.47%) FlESE
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() 22 A s TSRS | Ke2s | A9 &S AR &5
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LG WA S EAGKR TERZSEG 9, BHAE TCX.
YD. SCZG 55 H & 3% v AH X 5 50 B 2 55 F CHI18.,
CH23 ¥ BTG, RAEE. LB, SUREE, 2,3-T fF
JEEBESSILEY), SRR OB S i T
HALPERA AW & . RO REE R T4
Strecker G A AR = A i DL S i O h B, B 40k
MBI . BB AE A, S 8 TR E A R 2
—P8, 5 B R G AP RS I G AR X S YE
6.33%~9.73%, Zhao Z5CN AN RIS A4, JLHIE
0B, 3-FILT IR ] e X B S R EHE R
PEISUN o ZIRAE T AR S eI, H CH18 5§

£ 3 ORGSR G PR L VI BT GC-MS $E S
Table 3  Analysis of volatile compounds of Pixian Douban from different broad bean cultivars by GC-MS

B3 . T ARXS 4 (%) ROAV )
i RREIEL b cas fpst P Sk
(min) (mg/kg) CHI8 CH23 TCX YD SCZG CHI8 CH23 TCX YD SCZG
B2 (n=6)
1 11.532 - 64-17-5  C,HO 100 46 48 7.64 625 249 <0.01 <0.01 <0.01 <0.01 <0.01 PGBk, LK
N R, KR
2 19.25 SemE 123-51-3  CH,0 022 3288 291 315 341 042 035 033 05 035 maes
3 32725 (R’R)é')f’} 24347-58-8 C,H,0, 0.0951 097 087 1.04 1.19 1.12 031 024 028 043 027
4 34278 23- TR 513-85-9  C,H,,0, 0.08025 2.87 2.6 297 337 372 1.09 087 093 146 1.05 WrimE=
5 38959  T-¥M-12-TFE  85866-02-0 CgH O, 1.01 1.04 1.04 159 1.19
v 1A B, %
6 50389 K 60-12-8  CgHigO 005395 10.71 11.42 1162 1327 14.68 6.06 5.66 543 854 617 gk prgpis o
R (n=6)
7 29279 IR 64-19-7  C,H,0, 56 459 3.4 3.84 331 293 0.03 002 0.02 002 001 AIEMERNEK
iRk A
8  38.956 3-FILTRR 503-742  CsH;,0, 0.1 0 0 097 165 0 024 0.57 E@g}ﬁﬁﬁr
=
9 47173 CLR 142-62-1 CgH,0, 088  0.65 0.66 0.7 137 039 002 002 0.02 0.05 0.01 THR, KR
10 51.448 2-Z IR 149-57-5  CgH,,0, 27 0 0 0 091 0 <0.01
11 53.744 FEERR 143-07-7 C},H,,0, 0 093 105 133 2.1
SR i LI | e
12 54.566 ¥R 124-07-2 CgHi0, 09 181 1.6 148 116 131 006 005 004 004 003 g™ Fepr
i (n=15)
e AT A
13 28353 R 106-32-1  CjoHy0, 00193 0.62 0.86 042 0.87 048 098 119 055 1.57 056 &, EHK, H
=R UL
14 35128 S-HEETMHMAE  5129-54-4 C,;Hy0, 0.12 023 0.15 023 0.13
15 35377 24T HI TG 110-42-9 C;;Hy0, 0.0043 036 036 036 02 022 255 224 211 162 1.16 gk, R%E
16 35.869 mﬁé’éﬁ*ﬁm 76649-16-6 C,;,H,,0, 034 045 031 058 038
. W SRR BRI
17 37321 PR LT 110-38-3 C;,H,0, 0.005 0.72 0.88 0.58 0.81 0.6 439 47 293 563 2.72 ”ﬂi\jﬁi‘?&%ﬂi\f&
P2
18 39.299 RHR R 93-89-0 CyH,;0, 0.053 043 049 037 0.61 041 025 025 0.18 04 0.18 aﬂ*? Tfﬁ%
" SEOR | W
19 44961 AR R 111-82-0  C,3H,40, 473 481 518 249 3.85 JiR=N N

LISRUS
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Hk3
LB . T AHX 2 (%) ROAV )
i RREIELpbomn cas fest P Sk
(min) (mg/kg) CHI8 CH23 TCX YD SCZG CHI8 CH23 TCX YD SCZG
i A | ek
20  46.088 Nive I 103-45-7 C;oH;,0, 025 038 0 0 131 093 005 0.18 0.08 E prE
S LIRS
21 46.148 KGR Tk 118-61-6  CoHigO;  0.084 094 122 098 0 072 034 03 029 0 019 agpp Eéﬂ*
) L VLT
22 46.854 FRERR 2 R 106-33-2 C,Hy,0, 04 811 924 6.03 868 3.61 062 062 038 0.75 020 F6&.EEAKR
Ak
23 53212 TR 25 R Y T 124-10-7  C,5H;,0, 455 478 538 251 4.78
24 53465 RTNGBRLEE  6114-18-7 CyoHi0, 8.86 1.05 245 0.64 226
25 51919 R-9-T/UGBRRHEE 1937-62-8 C,oH340, 123 275 279 057 3.66
s IR
26 54201 R 5 R L TR 124-06-1 C,¢H;,0, 4 6.12 6.88 4.81 625 392 0.5 0.05 003 0.05 0.02 Eﬁﬁié‘ﬁ? s
. A | IR
27 44598 7K 47 1% H T 119-36-8  CgHgO;  0.04 196 222 187 3.02 224 149 148 1.18 262 127 ‘/’vk?g%?‘ﬁn
5]
25 (n=1)
AT R,
28 54056 4-ZHWAIARE  2785-89-9 CgH,0, 0.0042 13.77 15.72 16.65 12.09 18.51 100 100 100 100 100 q‘%ﬁﬂﬂ%ﬁ%iﬁ
1525 (n=8)
e A, T
29 32.907 i 78-70-6  C;H;sO  0.006 3.4 3.49 336 3.62 3.18 17.28 15.54 14.13 20.96 12.03 k. #rEk, 1k
EONL D N N
30 35.694 BRI 515-13-9  CysHyy, 035 037 039 036 0.42
31 38555 o- - HA 3853-83-6  CsH,, 0.51 055 037 0.68 0.58
32 40.238 a-FATHBE 10482-56-1 CioHigO  9.18 049 0.6 049 0.68 062 <0.01 <0.01 <0.01 <0.01 <0.01 /KHBK, Hifarik
(4R,4aS,6S)-4,4};
ZH3E-6-(TN-1-4-
33 41119 2.00).1234, 823810226 CsHy, 037 048 033 026 0.62
4a,5,6,7- )\A 2%
34 41.483 B- SN 1461-03-6  CysH,, 02 026 021 026 027
- PR T AR,
35 42.031 BB 87-44-5  CisHy 0064 54 678 456 654 813 257 283 18 355 288 © pm ik
X . HHR, AL,
36 53939  RaEUEBAGREE  40716-66-3 CisHyO 025 027 032 029 035 039 0.03 0.03 003 0.05 0.04 ﬂiﬁ% %%E‘W
RS (n=3)
B 22 BT A L A
37 1845 TR T AL 108-83-8  C,H,0 059 04 092 1.17 082 T KR
B FAEE
38 26.89 T 124-19-6  C,HigO  0.0027 02 0.19 024 064 0 226 1.8 224 823 -— W%'H& I[N S
o e TR 193
39 38298 WL 122-78-1  CgHgO  0.00329 1.55 1.19 123 12 11 1437 9.66 943 12.67 7.59 ye nrijuk. sty
SERRA IR
J&J5(n=4)
40  24.861 + =k 629-50-5  Cj3Hyg 0.62 0.75 047 081 0.94
41 28.969 2B 1560-95-8  CysHj, 026 034 03 043 043
ST S
42 2955 lTidgggﬁ 62199-50-2 C,,H,, 0.07 0.19 036 025 0.14
43 35324 AN 593-45-3  CjgHyg 023 0.19 034 032 0.25
ZL 2 (n=5)
44 18.945 MHAE 110-86-1  CsHsN 2 036 024 052 05 021 <0.01 <0.01 <0.01 <0.01 <0.01
LN N
_ Bl SR
45 52507 2-Z kit 1072-83-9  CGH;NO 0.07644 027 0.29 043 028 0.4 011 0.1 014 013 0.04 jepe Fex
46 30.056 3-WR i PPV S 498-60-2  CsH,0, 041 042 048 0.72 045
: fu A -
47 38391 - H 98-00-0 CsH(O, 1.1143 0.85 0.87 095 126 1.1 002 0.02 0.02 004 0.02 éﬁ;?
48 30254 23.,56-PUFIEEMEME 1124-11-4 CgH\,N, 253 0.17 0.19 0.19 029 0.18 <0.01 <0.01 <0.01 <0.01 <0.01 R T
. ,3,5, S gt Ny . . . . - TT% e
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JI TGSC Information System(http://www.thegoodscentscompany.com/search2.html) ] .
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Fig.4 Relative content of volatile compounds of Pixian Douban
from different broad bean cultivars
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Fig.6 Pixian Douban samples from different broad bean cultivars and sensory scores
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