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W OE AR SE T esu i, A RERT B Zygosaccharomyces rouxii, 335 C B RHE XL S
WF IR T KB B S5 5 R B LIS AR, BB AL RBE L ERAIS IO Hh, ERXEN,
BT KB, AREMOMEX K BHBT A B, RILEHERESERALBRE RS ERIEM, 55
A F) 1.52 ¢/100 g 2 0.85 g/100 g, B T BAL ARG T 10.14% F= 8.97%, (2L RAEEZME LK, RA MR
W0y 53.78%; HHAAREFILATIRAF 2340%, LARBLAMRSERF 30.14%; EHEABRV R LT LE
290.67 mg/kg, & & F xR T 144.92 mgkg, HF A O-TAEKHBRCEFBEEAM AN L, CEFEFELX
Z; AMREBARIEY, ER. ALABRARA. TRBAUHARAINFERALARS S LI THRAYR, AN
RABE R, BERMRA L, ASWEBRABIAAY, BUANSEHELLABITPLRESZEIK, BALT—
&, BERMMRLE 64423 mgkg, ¥ T 17.73%, HAFEAIATE FE . BEREIFNF AR, R
WM EMFABE, BRE. LEFRETREANIRI;. LA, B Zygosaccharomyces rouxii 3+ 4% X K B
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Abstract: In order to enhance the product quality of tank-fermented broad bean chili paste, this study investigated the effects
of inoculating Zygosaccharomyces rouxii on the physicochemical indexes, free amino acids and volatile flavor compounds
during the fermentation process of broad bean paste and the fermentation process of broad bean chili paste at a constant
temperature of 35 °C. The results showed that during the fermentation process of broad bean paste, taking the broad bean
paste without inoculation as the control group, the enhanced fermentation group showed higher total acid content and amino
acid nitrogen content of 1.52 g/100 g and 0.85 g/100 g, respectively. It increased by 10.14% and 8.97% respectively. The
content of reducing sugar was only 53.78% of the control group in enhanced fermentation group. The total free amino acids
increased by 23.40% compared to the control group, especially glutamic acid content increased by 30.14%. Furthermore,
the relative content of volatile substances reached 290.67 mg/kg, which was much higher than that of the control group at
144.92 mg/kg. The dominated flavor compounds were esters and alcohols. During the fermentation of chili paste, the con-
tent of total acid, amino acid nitrogen, reducing sugar and free amino acid mainly proline showed a decreasing trend.
Volatile substances were mainly esters and alcohols. During the fermentation process of broad bean chili paste, the en-
hanced group had lower reducing sugar content in the early stage, then tended to be consistent. Total volatile contents
reached 644.23 mg/kg, which increased 17.73% compared to control group. Through sensory evaluation and flavor analysis,
the broad bean chili paste of the enhanced group had significant enhancement in mellow, sour, floral and fruity. In conclu-
sion, inoculation with Zygosaccharomyces rouxii had a big influence on the quality indexes of tank-fermented broad bean
paste, while the effect on broad bean chili paste fermentation of physicochemical indexes was relatively small. However, it
led to a marked increase in flavor compounds. This study results have important instructive significance for improving the
tank fermentation process of broad bean chili paste, which can effectively solve the problems of weak flavor and product
quality degradation of tank-fermented broad bean chili paste.
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B, APAELE P RORAR . P A RRUE MR ZE L B e A AR
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VLA, ARZAE T T GRS IR T 12009
W51 % . Ding 889 B 17— & Al AL B Hil i AL
B2 A A IR F ORI R B s, WToe A R
PR SALGEIT I A I i) AR AT, T3 A ) o
FE] RN, XU E A A P s B RS RE o
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PR 30 JORE | 28 BRI 2 R RN 8 BRI 5 e I, (H
AT EAEEIR A RS

i A I BEA 23U DRI A P A 7 2 3T
PR RE PEZE SR, (EARXTE M BB L 2 S 2R
B2 5 R AR A BR, i An AT eSS B S R It
ASEAERREE S Sy R MRE A B IS A2, 5 Tl A 1
FEAGE b N TR E BT E MR RR, 9 A A et
A2, PERE A EASCR | PR Al AR B, C 2 B T
T SR AR B A A R i B A T IR
FEREEEARAE RPN BERE ST i s sm AL TR, R H
Trom A A IR R, S5 R R IR SRR AR A

B E PR Y I R T TR AEDO A L B
Fhng Lk TUEXBR R N 22 AR 22 PRk A K PR A e 5 3%
S ANIR IS S R A G o e R T

FH b AT UL, SRy i e B B B SIS A i T AN
JB, R BRSs AiR b R BRIV E O A B K
IR R BN A RIS, {8 H AT S5 ST AR E
B, FeF ik, AT DL BARTII AR B S i
BE B ) — R B0 55 5w Re 1 S G A R R
(Zygosaccharomyces rouxii) “A 58 Ak 2 B Bl A 111121,
ZELRAL R BT TN R i R T bR bR L U
SR B MR B R, B S SIS R
B T 25808, 7= bt b TR R AR S
1 #MR5RE
1.1 #RISEE

A EETHURL SR T B DX T e R TR
A PE A 3 3L; Zygosaccharomyces rouxii A< A BA
PAEIREL S et v i se, PRl 1) AR T M TR AP it
Frurs (58 4 5-: CDMCC No.60616); Hifs 3T &
el A AT PR s BERREN . — LM . LGS (A%
7 R R A F R BRA W S SRRt

SE&[E Sigma-Aldrich 2] HAMIRFN Y A srfrat

ESJ200-4A BISAT R MRS A R A
H]; GCMS-QP2010 SAH G- BB I HAL
H A %8 4 F] 5 SPME %% & (50/30 um, DVB/CAR/
PDMS # HU 4T 4E) 2 [E Supelco 23 Al ; DB-WAX
(60 m=0.25 mm, 0.25 um) a4 | 1260 Infinity 11 &
ORAR R ELHHSRHE AT B2 75 Ultimate
Amino Acid(4.6 mmx=250 mm, 5 pm) AiEFE Al
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BHE () By A BRS W) s pHSJ-4F 58U pH i1 Hg4F
W-FeRZ EPRHE 5 (L) A R2F]; TGL-20bR 12
URES DL DI LEss Rl U8 .

1.2 ZXWHE

1.2.1 JPEGIEGRIE T2, SREERER DY (o HI1E
T AmgE s, dn i 1, ST A& i RE A S
K 1 Eh=1:1:0.35(m/m/m) iy LLBIITR -G 150 5 28 A %%
R WERETTE 35 °C K BE 12 5, If H A EHRE—;
Hoha bl 72 R W 3 T8 JG#e /8 2% (V/W) i e Fh i
PERhE ICIE A IELE(30 °C 5597 36 h, W 524 8.0
107 CFU/mL), HAT &%) Re 4l S 5m AL 20 AR [R], < 1
WIMEIRT 6 A6 R BURE, 6~12 JR1 P R BURE, I T)a4s
Sy o BRARES HIAVE S AT BRSO kL, WP K S 4
W, 322 A2 /K G BT FE 20% B ELBhnER, 2 A%
b K Pt b UEA T BRI R I, BEJE PR — K, 35 C
KE 14 JEAS 2 s, BUR RS AV E AR
i, AT ST . I iR I AL ) R
WA 43590 -5 T = R T I O B 422 317 ER TR
J&, B TR B R EERET 35 C AR kB 12 TR, 45
PP —K, AR S, & EEHATR AT 6 J& 45 8 BURE,
6~12 JE R JEIRE, FHFIa 22T .
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Fig.1 Tank fermentation combined with enhanced fermentation
technology to produce broad bean chili paste process route

1.2.2 HALFEFR I E ik AR EAIEE GB
5009.235- 2016 & i A FE RARMER i h 2 BRI s
FIRE Y P EE — VR IR BT R T I E o  BL R i
GB 12456-2021 (B A 224 FE S B U S iR i)
REIHEE—% pH TEAIR R R TN o

W JEOREIN 2 SR 3,5- —A3/KigliRik (DNS 75):
B 1 AR S A B RS TR, FREL 5 g B
mFEA£E] 100 mL SRR EL, 40 C /KIBHREL
30 min, B0 EEUE, VE SRRV, FEECH] A R
#(0.0.1,0.2, 03,04, 0.5, 0.6, 0.7mg/mL), W
B R BY AR RS WE 2 mL, JTA 1.5 mL DNS 7,
JEA KA 5 min, WHEIZEZER . 78 540 nm KT
FHEESI AT WA G R TN E W, FE% Rebr vl
£(Y=0.7901X+0.0428, R>=0.9992) AT,
1.2.3 VB S n e Tk HEsh ]
£ s BUAS[A] & 1 B TR AR R . BIORRUSS Fn o e, 1
PEEDE TR, RS WAFREL 1 g LR B AR S, A 9 mL 28
WKIRA Y5, 30 °C & H2E 30 min, 8000 r/min &5
> 10 min, HX 100 pL 5 sk 2 FE AR E S, A
200 pL AT HI (20 - = 2 i - B S R s =
80:10:1, V/V/V)  IB-& ¥ /5 #E 60 min, F-IIA

2 mL /KA1 1 mL 1IE & %%, IR EIR S 1 min J5 & &
10 min, B2 EEE V2 FHXINMA 1 mL 1IEC AL,
EEEAE, BELEEYUZE, KAHET 0.22 pm /KRS
VERS S AR ST

WAH (4 335% 5514 £015% 44 . Ultimate Amino Acid
(4.6 mm>250 mm, 5 pm); Jii: 1.0 mL/min; £ 75:
40 °C; #EAEE: 10 pLl; SEAME I FRAS I I 1< 254 nm,
Bl A: 0.1 mol/L BSEFRENVER -G (93:7, V/V),
WA B: ZE-/K (80:20, V/V), Bl AR )F Nk 1
FIAs o

F 1 B SMREER T

Table 1 Free amino acid gradient elution procedure

i} 8] (min)
11 14 29 32 35 42 45 60

A

A(%) 100 93 85 66 30 0 0 100 100
B(%) 0 7 15 34 70 100 100 0 0

1.2.4 R VEYIR I E KT S 82
SN H J V) B A R T VB B, X R R R
Xof RELH BT . s AL EHI T BT . XT84 =
T RS AL I B ) BRI I RE A AT o

E AL, FRBCUFEE 5 IRE S, 2.0 g BT 15 mL
EAHZEBOf A, 60 °C T 2 min J5, FF 2L
A FEBUR BB 50 min, Z )5l A SALE R O
250 °C f##T 5 min.

GC-MS Z#{: #NZ, Tii# 1 mL/min; #2245
EJE 50 °C, L 10 °C/min F} & 85 °C, F-LL 5 °C/min
F+ & 100 °C, DL 2.5 C/min FF £ 175 °C, &% 5 LA
10 °C/min F} 2 250 °C; a5 & 7 IR IR 230 °C;
B2 LR 250 °C; BT 35~350 amu; Rl
#REEE 0.1 kV; IR scan.

REPERE AP B RS RO 4 35 1 E AR vER
ARAFFE AT (national institute of standards and technolo-
gy, NIST) B4 NIST17 £0¥s 22 A A 7RG 3R, AR Pm AR
BE(S1)>80 e Z tE -t ARIEEESS (2.0 g) IR
Wy 4-F -2 (S pL, HSEESA 0.5 pg/mL) AU T FR
{EFR/D, B (D e T R G & i
A=) R .

Kan X Y,
Y XM

C = (D

Kb, G MR TR & &, ng/gs Xgan N
AR &L, ng/gs Y, A5 PR ot i T AR ;
Y gan BRI AR m AR ST, 2.

A XF AR 77 B {H (relative odor activity value,
ROAV): Z: BaXIPE 55 450 (19 77 15, B XA i XUBR BT
ki KA LH 53 7 ROAV 5E Xl 100, HABA L5914
ROAV T F=(2) i
Ci x T, x 100

b, C AR VEY B & B, ne/gs T, 4%

ROAV = = (2)
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FERAER) TR I BT BIE, pg/kgs Cypn AIXTHAAE L
1A R BT RR e R B & i, pg/gs T TR L
AR U BT pik B ) ST AR X 1 () IR ML, pg/kg; LA
KR BTRR R KR))T H OAV (CY/T,) K/ o
1.2.5 BRE PR SRS 2SN Ok &
P, EFE 10 & (5 B, 5 o) Zad IR E e YIZR A B
ZHINTFHr /N, SR T R 1 (0 R IREAE, 10 05
B HAR) XX e 20 T RS AL ZH S Y 8 i
SEFRR) EERSUFEI TR E 45
1.3 #iEaIE

BT AT S2oe B AT = IR E A, 45 R Y
{H+bruE 22K R . A IBM SPSS Statistics 26 4t
7 RA R 2K 7 22430 H7 A1 Duncan £ # LK, P<0.05 3%
ARG 24 225, AR R RR . #5533
PR Origin2022b AT FHLE .
2 HBRESH
2.1 IRILIERRXTEE AR

PSR PR R B I TR 1A% O DS EAR, [R)
APt 2 S Wl 2 PR R R 75 LE R A SRR Y, X R
IS RE A A R R B r B b e bR g A TR, 45 54
Bl 2 IR . FEREIETF R ERTEL(E 2A), sRikgH 5%
BRZH A TP IR ARTERERN Zygosaccharomyces rouxii
B (0~3 J&)) i R R 225007, Tt R (P>
0.05); {BFP Zygosaccharomyces rouxii(3 J& 5 ) KL
i F A OB 5 B 25 SRR, H, SR AR ZH B A
PR S B AR 26 i T X IRl R LS SRR 43k 1.52 g/
100 g F11 1.38 g/100 g, 5% HEZHAH b, 5RALLZH /%) B R
B N (P<0.05) T 10.14%, Zhang 25U fiff
AR IRFZEAP - [Cah & B B R s T, AR A R
BHLER, MR & E MMM, 2R Zygosaccha-
romyces rouxii J&i (3 JEUF ), SRAGLH G A0 JEpE &
RO )S RE N R, B 3 SR 6.23 g/100 g

BR (g/100 g) »
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Fig.2 Changes of physicochemical indexes in different fermentation stages of broad bean chili paste

TE: A N RHRET K BB Be; B o BB K BB B C o GG Ja A BT BE 141 3 [l

FREZE 8 JENAY 3.78 g/100 g SR, X HALH BT
PR JEOE B i L THka s, kR 12 JERT RS
k%] 9.65 g/100 g ML FLA, — 7 1 g Ll E
B 5, TEM R KA i JEE, 55— it
R W Zygosaccharomyces rouxii A THFE T i 5
W, 1 AR A ZH AR JFORE S i 3, FEACI T AR LR
SE I, SRR AL R e T R A RO TR
HpAENO 3T LY T R R R A A S R R ERAE AR bR AR AL,
KB R A TR RE s JE & B AR, SARWFST
—3, BbAN, SRR 53T AL I TR SRR S A A
EESRN, KIS R R ZH F R T i e IR S A
T (0.85 g/100 g) N = X AL (0.78 g/100 g) -
TEFBAE: A2 T B (8] 2B), SR . B LIRS
FA R & B 2 B R 3 B (P<0.05), & 1% 14 J8]
Ay AR T 40.28%. 20.70% Fll 67.13%, T H 5T
KT RE2 T A A VLA . IR AR BT
BE(E 20), s A gl At B4 A& i A2 i S R Al ik
PRAS L or E Y M S, R SO & /M R . &
TRt RS, S A AT BRZH 0 R P 430k 0.72 g/
100 g F1 0.71 g/100 g, EIEARASA 51020 0.38 g/
100 g #1 0.37 /100 g, ifS JFHE & & 43 %) 0.96 g/
100 g A1 1.06 g/100 g AR, 3R ALLH ANt RE 40
AT IR bR 2ZE S /N, B B 7 225307 e
2R, ST LR AL, 5 G T O S
B KRA K AT %) B2 (0.36 g/100 g) . &
HFPRASHA(0.10 g/100 g) FIIAJFEHE(0.99 g/100 g) & &
PIFHXTEAR(E 2B), X T30 R T B s I &
BIARIRS S, MR g S5 RRZH R B b Fe bR 22 /0.
S5 BT IR 3 5 O TR RE R VR A B S, IS R R
BRI AR S A S B W, 435k E] 0.75 ¢/
100 g Fi1 0.20 g/100 g, ik FHE& e T e I,
WK 2.0 g/100 g, SARMIFESCIG S RIEIR . B,
e fp Zygosaccharomyces rouxii T B2 ) G AN T &
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PR B B FE AR, (HETE T R A IR S A4 T,
TS SR 5 8 AT T X e A IR I B A
SEMAEL /N
22 SilEEHESENRE AR

ViE S e B I O A v EE ) SR R 5T R 4y
R 53 A R BT, b 3k o HL A SR 22 52 ),
ABIFGTIRES T AN K o A i R0 U 28 2 LR AR 1k
THEOL, L5 anE 3 i ST 2B B (E 3A),
S AR ZH R B2 v it B8 2 SRR A B i B BT
%m,jﬁ/ﬁézeﬁﬁﬂ'héﬂﬁﬁ%ﬁﬁﬁﬁ%ﬁ%@& R
Ft, M 5 JEIBTHY 36.03 g/kg $ 5 = R 12 JEETHY
49.16 g/kg. FHIGET A BELE AT, @i AN R 7 2257
BT S PR BN (P<0.05), S 2H A B 2 2R B 5
a2 EEXTHEZH T 23.40% . IR TR B SEE b
W 8 S LRI iR SR 0 SCEERT B . BT T v iE
BEIRHSORE, AR . &R . AR &
BT~ v 32 2 1 2 2l LR, L v ff IR S0 S R 45 4
P & bt o REE R, SRALZH R T e &
MR BEYI IR BT Y 3.06 g/kg H4 0N F & 1E4s o i Y
7.21 g/kg; i) FEH 945 2R % I N 5.54 g/kg.
P AT DL, EHIE T A LS R, Sl 2H i 2 2R 7 i
LEXTIRZH R 30.14% . B PRVE S — Pl ZE 1 AR f
RPIITT, AN AT T B AR R R R 2 2 1 R, i 2
T S BRI R I T 2K S A% 8RR

TEFRME: A BN B (18] 2B), @i PRI )7 2255
AT, BN B 2 R O B LRI (P<0.05), &I 14 8]
J& FREZE 5.05 g/kg, Hor il 20 ER & ik T [ o W]
. TERBRBEM B (K 30), sifbgH 5t e 4H 14 iiF
B S LR B A M AR R TR I T B T, Sy
SN 17.28 g/kg Fl1 16.45 g/kg | FF= 20.57 g/kg Fl
20.3 g/kgo [FIARREHD, J5 20 & TR B P 2L IR 25 22 kiR
BErEZE AR N, R T AR R DL
A, Hoh i B s IR S BN . NEIEIR A0 Ok &
WS AR . Ding 55 #3777 — 2 SR M R 18
FRG¢, 10 [RIRE K P 2 2 R i g n, Horh
KRR AER . HERRAPHERR A Gl E5E

A 50 B 15
40 12
230 2o
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4z 20 & 6
10 3
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E 4(A) IR, Ira RS P Ib s e i 177 PR
WL, B4 IE LGS T Z BT R T A iR
TEU223 Hoh AR RS 55 Fh L IS 34 Bl k2K
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Fig.4 Types and contents of volatile substances in different
fermentation stages of broad bean chili paste
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Fig.3 Changes of free amino acid in different fermentation stages of broad bean chili paste
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[T BERE i A 2 ) SR SN S e A E AN IR R
2550 AR XT AL, $Rhum Al R REAHI T2 4oe
64 B R EY T, BT 7 PR
BeRham Ak 2 W S SR e Y 95 A R M
Yy,

A & 4(B) nf 0, sk 4 B v 4 & v
B IR 290.67 mg/kg, 1T T X IR 2H BH T B9
144.92 mg/kg, Fi, sRALH BTN F h B2t & 4 0
e &4 43 HIEE AN 312.04% F1 88.55%. AHICHTF
ST, & [ G R TR S S, T 1
T AT AT, I HRSVE BRI G HTARY)
SR 25 BRI & g A P> B R A
PEPI R LIRSS R 3, o il 52.64%; HORREI
G, N 21.42% . 7ETIREERESL D, SR RS
PR R ARG ) S i T R R, SRR
Y)JFikE] 644.23 mg/kg, WM T 17.73%, HLFEZIENE
bGP e ES R, BRI TP
KRR 5, 38 H HAT A AT S5 A MLy
MR BRI A WA P SR RE S o e T
60%, 2= e i 35 AOIE K ) BRI

R 5 AT, AN [A] B BE 45 AR 5 1) 2 229 1k
PR ) Jo 5 1 A o b A e B e 25 5 FE R T
R R, XF BEZH BT b 7S TR HH R S R
BRI R, 5% 21.16 mg/ke, kL 18.6%, MK
TRE SRR T s SRAL AL B0 BRI T 2B S B R, 1A
%) 54.79 mg/kg, 5kt 18.8%, W T AE 5 BE T, 9-1-
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Fig.5 Main volatile substances and relative proportionsin
different fermentation stages of broad bean chili paste
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Table 2 Key flavor substances in different fermentation stages of broad bean chili paste
e o B (ugfkg) 252 RUAFED 29220 _ _ ROAV —
SRAER T XTERESRT OSSR TR XHRTEE

1 (E,E)-2,4-BE il 2 btV EE=R AN - - 424 - -
2 2-F AR BT 10 JHEEBR | FE7F - - 0.44 1.02 0.21
3 2-TIfiE 4 LR HiE RS - 5.9 0.47 - -
4 2-Z B 10 IR SN 10.17 15.54 - - 0.27
5 3-FOL-TRE 5 KR - 12.28 - - -
6 3-HE TR 20 T - 36.85 - 0.32 -
7 3-H BT 1 JENE 72.01 100 - - -
8 3-J5 TR 2 -6- FF A A Ty 10 TR 26.46 29.84 - 0.36 0.06
9 4-FRHL-5-FHL-3(2H) WK 50 FER, IRIRR 0.55 12 - - -
10 4-2 I 5 PEEIUS - - 5.45 13.61 2.01
11 4-2 SRR 1 LEEIUS - - 88.54 100 27.86
12 4-IREER BRI 2 EE US - - 0.84 4.44 0.75
13 5-F 2RO -2- MR 10 AT AR - 3.04 - - 0.31
14 R AN Gl 200 IR . KR 1321 8.16 - - -
15 R AN 300 IKRAT 36.49 1.12 0.03 0.09 0.06
16 R WA/ 200 IR . K R 2.92 - - - 0.02
17 oA THITE 10 AT 3.48 3.34 0.52 1.09 0.21
18 B-K I 0.5 KRS AT - - 433 6.05 0.96
19 B-LHR I 50 i 1.39 - - 0.25 -
20 i 0.2 A AP - - 100 - 100
21 -85 2 -5,6- ALY 1 NN R - - 44 - 2.45
22 IR 50 AR, IR 4.02 5.96 0.08 0.08 0.09
23 KO 100 WA 34.56 24.86 0.58 5.15 0.51
24 WL 5 e Ik - 38.76 - - -
25 WRLR TR 10 L VS 2331 - 0.25 1.34 0.32
26 R 50 AR R 1.48 5.11 - - -
27 S T 0.3 KR A& - - 3.18 4.46 1.05
28 SR Z Mg 300 KRF - 4.95 0.21 1.06 0.2
29 T P 100 FER . RILR 261 3.88 - 0.26 0.04
30 THT A 5 A - - - 247 0.37
31 CR T 10 R 26.24 485 0.99 1.83 0.18
32 T 1 N7 4 A A 70.7 26.55 3.44 4.93 0.37
33 TR 20 T - 1.76 0.04 - -
34 PR T2 e R T i 200 I A L KR A 0.6 1.14 0.14 0.82 0.13
35 TR R 100 KR 1.62 - 0.41 7.11 1.49
36 [ DUz 2.1 100 KR 7.28 - 0.88 9.06 1.64
37 FHR 2T 200 WA . KR 3.39 - - 0.16 0.03
38 TR A% e 10 A AT - - 0.97 127 -
39 M5i-6- /\ A 2 i 200 IR KR 3.54 - - - -
40 DY S R 50 PN RN 1.14 2.75 0.21 0.22 0.04
41 7 i BN R 10 AT AR 3.07 3.44 2.36 2.12 0.69
42 ¥R LB 20 IKRAT 1.61 - 0.17 0.25 0.1
43 P RRIR g 100 LTS 0.96 1.91 0.06 0.23 0.05
44 WRIR 2. g 100 I T A 6.04 1.91 0.3 1.31 0.14
45 IR g 100 I T A 51.65 27.84 0.29 1.09 0.24
46 TR .1 100 LS 69.36 35.16 131 457 0.67
47 M 1 ¥ 92.3 82.76 2.04 537 0.85
48 IR 500 PRI 2.04 2.72 0.03 0.03 0.03
49 LR T 10 AT KR 10.01 8.07 - 1.77 -
50 S 500 IKRAT 1.74 1.26 0.03 0.26 0.01
51 T sR £ Fig 100 LETUS 5.66 1.96 - 0.49 -
52 FARIR £ TR 100 LETUS 100 4.94 1.42 8.72 1.63
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Fig.6 Heat map of cluster analysis of key flavor substances
in different fermentation stages of broad bean chili paste
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Fig.7 Sensory evaluation of broad bean chili paste
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AR 5L T e Fh Zygosaccharomyces rouxii
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FERAEIIRY) BT RS2 o S5 R R, TR T K 1
B BE, SR ACZH BT B0 5 1 (1.52 /100 g) ik = T
X HEZH (1.38 /100 g) 5 T JOBH 5% 0 UL A, A
5.19 g/100 g, 3PP Zygosaccharomyces rouxii A3 Bl
TR TVEAE T A EER, S8 A ZH R T 1O U 25 2 L IR
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30.14%. A, sRALZHEHIET 0045 L AL & Sois
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AEZH A0 BT AR 22 S /N o (B, AR X R ZH,
SR SR TP A MRS ) S R, XL
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