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Abstract: Chili pulp represents a new category of chili-based products, functioning as the fundamental base material for
downstream applications including chili sauces, hot pot soup bases, and compound seasonings. Consequently, the quality of
the pulp directly influences the market competitiveness of the terminal products. This study investigated four cultivars of
horn peppers (Capsicum annuum L.) from Inner Mongolia (LZ-1-R01, H1, 7#, and HL23). Chemometric methods com-
bined with multivariate statistical analysis were employed to comparatively evaluate the multi-dimensional quality attributes
and assess the processing suitability of the resultant chili pulp. These attributes included color properties (L”, a”, b" values,
and color value), textural characteristics (rheological properties and particle size distribution), nutritional components
(carotenoids and capsaicinoids), and volatile flavor compounds. Results showed that, H1 chili pulp exhibited the best
overall appearance and consistency, showing the highest brightness (L" value: 38.38+0.5) and the smallest particle size (dis-
tribution range: 3.12 to 1430 pm; volume mean diameter: 407.47£1.50 um; area mean diameter: 146.53+£1.94 pm), and it
also demonstrated optimal fluidity (initial viscosity: 241.07 Pa-s, 6<0.4). LZ-1-R01 chili pulp contained the highest
carotenoid content (699.78+9.04 pg/g). And 7# chili pulp showed the highest content of capsaicin and dihydrocapsaicin
(12.12+0.17 pg/g and 24.14+0.86 pg/g, respectively). HL23 chili pulp presented a relatively balanced profile across all
quality indicators. A total of 48 volatile flavor compounds were identified in the four chili pulps using GC-IMS. Among
them, 7# chili pulp exhibited the highest total peak intensity of volatile flavor compounds. Methyl salicylate was identified
as the characteristic volatile component of H1, while 3-methyl-2-butenal (D) was the key differential compound for 7# and
LZ-1-RO1. The key differential markers for HL23 included 3-hydroxybutan-2-one (M/D), butylbenzene, 2-heptanone, and
butanal (M/D). Furthermore, combined with the ROAV, 3-methylthiopropanal was identified as a key volatile flavor sub-
stance in the chili pulp. Based on the quality attribute analysis, all four chili varieties were deemed suitable for pulping.
Chili pulps with distinct characteristics could be selected according to specific application requirements; for instance, H1
was suitable for developing high-smoothness products such as table sauces, while 7# and LZ-1-R01 could be utilized for
color blending in product formulations. This research provides a novel perspective for the multi-scenario application of chili
processing.

Key words: chili pulp; multivariate statistical analysis; multidimensional quality; processing suitability; variety differences
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Fig.1 Four varieties of fresh pepper
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Table 1 Color differences of four kinds of chili pulp
i L a’ b
LZ-1-RO1 32.3+1.16° 26.09£1.35° 14.48+1.36"
H1 38.38+0.5° 23.17+0.29° 12.67+0.37
T# 34.87+0.2° 23.47+0.26° 11.53+0.17°
21823 35.55+1.09" 23.38+1.32° 12.240.96°
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Fig.2 Comparison of color value of four kinds of chili pulp
VE ¢ bRV 9 R (R S B 2R A ] 4150 1) A A 9
(P<0.05), Kl 6. K 7. K 9 [Hl.

[F 2R 2 22— HaR, ARFSTRE S 2 el B T

R A SRR, AR TSRk IE TR FH Y FE 43
G IRLT AR 5, BEAE AR B SRR G AN

FE4, TR Ak, AT LA SRR A a2

XFG, MiAT A PR FRERT S220 T, B oK 4 & B 22

SWENMELSRZF I ERZ P, Rk

PSR | RSO T ik A 2 R R RN LR &

YEF, R BEIE R SR ST B (o A (B0 41K T R
N TFOZEBA R ST A5 R .

2.2 FREURBLVRTS

2.2.1 BEERIAZ W42 SR T SR i 0T HL A R
JE | TSRS R | TRAMHESEARRTE, RSN, SRR

SRR AR R | TRl A, HARE R

GEBTO, R FR 2 TN, DORR BRI kAR 22 ] 25
3 (P<0.05). HI fFhfEZdatrhaRIMEE L, H Dx
(50)(352.40+1.78 um) ., Dx(90)(789.20+6.94 um), D
[4,3](407.47+1.50 um) ., D[3,2](146.53+1.94 um) L Az
Span {H (1.94-:0.03 ) ¥4 I} 25 1% T- I A AL 5 (P<0.05),
Tt W R AU 28— i . REAR 43 A Y [ 28 L JCHi

LG, /NEURL S R E AR TTER, TE R T A A

N EETHA R R e MR, 455 1E 3 AT, H1 BRI
IR AR T INURE LS A AR B I R R L R

/NS E . HEEZ T, 2008 23 /9 Dx(10)
(133.20+2.11 pm). Dx(50)(496.20+6.16 um) Az D[3,2]
(196.40-+3.50 um) % =, BEEHHASURI B R, Pl e

) = 5 A BT b S AR M, S EOERAREK B, 7R

FEHA BIAFAEDTRE RS, DUFR SRR A AS [RDRIAR 55

A IAFEAS—2, AnEl 3 B, Hovb H1 BACK kL
et/ N HAr A s g rh, SRUIIRARE —amfil . 20 M

8¢ — LZ-1-R01 5.8 LZ-1-R01
7L 2.9
ot N HI
= .f =58
< 3 <29
= 4T ® oo/l
& 3t &5 74
=8 o9 /\
£ 2r )
1t 5.8 21823
0F 29
71 1 1 0
10 100 1000 0 100020003000

KL (um) AL (pm)
3 PURMBBR AR S 2R
Fig.3 Particle size distribution curves of four kinds
of chili pulp
TE : 20 R RE hioBLE A B0 731 25 A 1 oA+ kPR RE 7 A1
HESEATE s Ny H U d NE RS ) LN aR e S Y A2 S 8

K2 PUFPBACRRAR TR R A X L

Table 2 Comparison of particle size parameters of four kinds of chili pulp

R Dx(10) (um) Dx(50) (um) Dx(90) (um) D[4,3](um) D[3,2](um) Span
LZ-1-RO1 124.40+1.31° 475.00+6.24° 1307.33+31.39* 619.13£10.00* 177.93+1.81° 2.49+0.04*
H1 106.87+2.14° 352.40+1.78¢ 789.20+6.94° 407.47+1.50° 146.53+1.94¢ 1.9440.03¢
T# 109.73+1.81° 432.4743.35° 1184.00+£20.30° 563.00+£5.89° 155.2743.78° 2.48+0.05*
223 133.20+£2.11° 496.20+6.16° 1241.33+37.54® 613.80+12.84* 196.40+3.50° 2.23+0.05°
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Fig.4 Static rheological curves of four kinds of chili pulp
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Fig.5 Dynamic rheological loss factor of four kinds
of chili pulp
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Fig.6 Comparison of carotenoid content of four kinds
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contents of four kinds of chili pulp
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Fig.8 GC-IMS two-dimensional spectrum (A) and differential
spectra (B) of volatile flavor compounds
of four kinds of chili pulp
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Fig.9 Quantitative analysis of relative content of volatile
substances (A) and peak volume of volatile substances
in four kinds of chili pulp (B)
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Fig.10 GC-IMS fingerprint of volatile flavor compounds in four kinds of chili pulp
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Table4 ROAV of characteristic flavor components of four

kinds of chili pulp
WEAK B (ugke)™ ROAV
mam : neke 7#  LZ-1-R01 4023
3-HIR AL 0.2 100 100 100 100
33 -2-E 1.5 511 3.80 6.15 5.03
- 3.1 220 1.81 1.60 2.15
1-C @ 45 3.88  4.02 4.79 5.43
T 11 0.54 031 0.64 1.62
et 12 020 025 0.24 0.32
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