R EmiB Modern Food Science and Technology 2023, Vol.39, No.7

AV S AR #REY da B4 A XURK 734

FE", TRE' KB, X", REEE
(1. ¥ BAFREUAFRZEHAR, Ao 572025) (2. ¥ BAGFREUAZREFMAARLIT, BHO7 T
571533) (3. it Ao 5o T HEAELLRT, HHZT 572025) (4. Eh A HFERFHEDET T
S fishlEERRE, BaB T 571533) (5. B E k@i a3+ &, HoHZ T 571533)

TE: ARRARPENTR PR A 5T GAMRE B, BRE. BRE, ABRESE. AR EZFENERYa, &
TR IAIRE (BAIRES A 100 15, 200 25, 30 Hz) FBLERR (BLESRE 45155 25, 30, 35. 40 Hz) 451347 5 41, 4
HEMM, ST PHRIBA T, PR AAEE, AARR AR, BBERISIRE. RE. EFEMEHRTIRNIAF, A
AHP B RGATEHTIPNAEATINE, vABIEF BB PN ik fo B RS E S — P G AR, 28R AW BLIRE A 20 He,
BLESRA S 35 Hz B, @ RMBE I RFIMT ARG, 4 88.00 4 F/B R it A RAYIMAIAFE A 20 Hz, BLEIE A 35 Hz th@
AT F R BFALZAR K, 4 271, SRR, REAVMBLE &8 T A= o) @ anim 5w b 42 fifbd s, 2ERGe9ER
WA 3-E W, p-BAH ATRIFS ., R RAPRBAIPN AL ERAMRELSS, AR T AL A = B RIFa9 4555 3L,

KB BLE; A RN BTN

XEHS: 1673-9078(2023)07-268-279 DOI: 10.13982/j.mfst.1673-9078.2023.7.0887

Quality Assessment and Flavor Analysis of Mechanically Decorticated

White Pepper

LI Xin*?, DING Yunshuang?, ZHANG Chaohua?, GU Fenglin'?***", WU Guiping**

(1.Sanya Research Institute of Chinese Academy of Tropical Agricultural Sciences, Sanya 572025, China)
(2.Spice and Beverage Research Institute, Chinese Academy of Tropical Agricultural Sciences, Wanning 571533, China)
(3.Hainan Key Laboratory for Biosafety Monitoring and Molecular Breeding in Off-Season Reproduction Regions, Sanya
572025, China) (4.Key Laboratory of Processing Suitability and Quality Control of the Special Tropical Crops of Hainan
Province, Wanning 571533, China)

(5.The Innovation Platform for Academinicians Zhang Fusuo of Hainan Province, Wanning 571533, China)

Abstract: The effects of mechanical decortication parameters on the physicochemical properties of white pepper were analyzed.
Specifically, the parameters investigated were whiteness, percentage of black berries, percentage of broken berries, piperine content, and pepper
essential oil content. Five different maturation frequencies (10, 15, 20, 25, and 30 Hz) and four different decortication frequencies (25, 30, 35,
and 40 Hz) were used for the analyses. To assess white pepper quality, fuzzy sensory evaluation and a numerical membership function were
employed. The evaluation accounted for factors such as piperine content, composition and concentration of pepper essential oils, and sensory
indexes including aroma, berry integrity, color, and degree of preference. The weight of each index was determined using the analytic hierarchy
process (AHP). The results indicated that a maturation frequency of 20 Hz and a decortication frequency of 35 Hz yielded the optimal sensory
scores (88.00 points). The numerical membership function calculations indicated that white pepper obtained with these parameters had the
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highest mean membership function values for positive attributes (2.71), suggesting they possessed the best quality of all experimental groups. In
the analysis of white-pepper essential oils obtained with different decortication parameters, a total of 42 chemical compounds were identified.
The compounds with the highest concentrations were 3-carene, S-caryophyllene, and limonene. These experimental findings provide valuable

references for the sensory evaluation of white pepper and the optimization of white pepper production processes. Ultimately, they contribute to

the enhancement of industrial white pepper production.
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Table 1 Sample name and processing conditions

&) SAMAE 5B L AR AL 38 A
SH1 FALIAE A 10 Hz, BLEIRE A 35Hz
SH2 PACIRAZF A 15Hz, BLEIRE A 35Hz
SH3 PAVIAE A 20 Hz, BLEIRE A 35Hz
SH4 HACIRAF A 25 Hz, BLEIAE A 35Hz
SH5 AIAFE A 30 Hz, BLEIME A 35 Hz
TP1 FACIRF A 20 Hz, PBLEINE A 25 Hz
TP2 FALIAFE A 20 Hz, BLEINFE A 30 Hz
TP3 IACIAF A 20 Hz, PBLEINE A 35 Hz
TP4 FALIAFE A 20 Hz, BLEINFE A 40 Hz

HY 50 kg ARUEESR, T 2021 45 7 H FAJFEHF RS 5
SFAOIN T AT R, AEER T ZENER 1. A
FRUBE B AL A Ak 25 B R el K 28 SO AR SR,
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Table 2 Scoring rules for white pepper quality evaluation
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Table 3 Appearance quality of white pepper under different peeling conditions

AR L a b &AL BRES G BREN EREE/(YL)
SH1 45.89+0.03° 4.30+0.02¢ 15.38+0.02° 43.59+0.03%  2.41+0.10°  1.34+0.11°  713.93+1.70°
SH2 47.16+0.08° 4.26+0.01¢ 14.33+0.02"  45.09+0.08° 2.01+0.16®°  1.24+0.13®°  722.64+0.48"
SH3 53.9442.50°  4.96+0.02° 17.51+0.05* 51.1142.23*  1.85+0.17° 1.15£0.08"  730.45+0.72°
SH4 54.05+0.89° 4.71+0.04° 16.28+0.03° 51.03+0.83° 2.09+0.11° 1.10£0.22"*  710.01+1.17¢
SH5 49.03+0.03°  4.64+0.01° 16.37+0.01° 4627+0.03% 1.86+0.12°  0.97+0.19°  714.88+1.56°
TP1 53.65+0.18"  4.99+0.02° 17.25+0.04° 50.30+0.15°  1.90+0.28° 1.27+0.11"°  724.43+1.07°
TP2 50.42+0.11°  5.03+0.02° 17.50+£0.03° 47.18+0.11°  1.82+0.24° 1.21+0.07"  723.06+1.56°
TP3 53.9442.50° 4.96+0.02° 17.51£0.05° 50.60+2.31°  1.85+0.17° 1.15+0.08™  730.45+0.72°
TP4 53.45+0.10°  4.46+0.02° 16.27+0.03° 50.48+0.09° 1.79+025° 1.06+0.13*  724.18+4.24°

E: Bl dEA EATRR N BFEZE AT EFTE, P<0.05.
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ANV BB AR T ) AR A S Tebr BN, HUCH B, {HR8 071, HE 6 1]
Ve i ET 3 BN 3-8 A FrEE. p-A A1, CI{H4 0.00, RI{EN0.89, CR{HN 0.00<<0.10,
Vi, HEBEARE (GE 3). b A 13, AW TCHTLT 4 BRI B 2 — Btk se, THE S
3RS AT TR S R R AR BEBE -8, MR ESE X={3543%, 23.84%,
#, 1 SH3 H o EfRm. HI a-I-ME (-)-p-TkM p- 24.84%, 15.89%}

FVER arKOEN S T AR 5 A AR M . T a o st
PRBE=M A4-SEPIREFE, WA . 2-B5H A B L e s
AR, RN BEEH AR s, 7 s
WM. p R . oK RS R SO & B EvY Bt RASURS

e a3 G A E AW, BRI
e EAWII, oGS BRI, 7E TPI
HORHI B P APEEZR, 5 T Rk & IR IR AT 212 05 1 1R,
S8 17.70. 0.14 mg/mL, T AEELEN B g

R R ISR K. BB L, RO B i e
SR HTRRURE I 0 - 235 PR RSB b ok "
4RI A BRI o5 -

24 REIFHHT

12 A28 E VP 2 /N 53 X HUBRE B2 (1 BAAROE 4
B 45 P EEE R B 7 8RR, ANFE
PALATZR ML 22 5 S EARILAE BB AN = 47 B
M, SH3 343, N 32.08. AR ([
(2 5 2 BRI R S A GUIRAS 5T, TP2 50 i it

WOk R HGURES

Ty 9 32.080 AIEE TS5 AL FIWT AL B AL
ACERAE AN B AR A IR 20 Hz, BB
35 Hzo (HIEE PO ZIERGE, hFt—DaHr.

E 7 HUELE BB TN R ILE
Fig.7 Sensory evaluation radar chart of mechanical peeledwhite
pepper
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Table 5 4th-order judgment matrix

2.5 EMBFLEEREITN
251 MEAREKEH L

KH AHP E Rkt B PN T AR A E R H Sok BREBLLRE ME EHE
FA. M AR B VP I E AR D e A ok 1.00 1.49 143 223
B, KR AHP ER At E AR, 53] 4 Wr#iksE WHEAAERE 067 1.00 096 150
BE, N5 5 pR, FURHIE R SRR /50K 6 k. #e 0.70 1.04 100 1.57

AL 5 WAL SURPEN 1.00, AHBLT HiAt =15 EHE 0.45 0.67 0.64  1.00
7R 6 AHP RRIHTEER
Table 6 AHP analytic hierarchy Pprocess results

T E FIEEE REM% WRK4FIEE CI{A RIfE CR/A
Ak 1.42 35.43
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. 4.00 0.00 089  0.00
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R, 4 NIER, 0 N7, Rkl S HEURA SRV 45
FhH 6 Nikfh, 6 NikR, 0 NikZE, FiitngRE
LNER, 11 NER, 0 NikZE, SR KB Ess
R 6 Nagfh, 6 NiER, 0 Nz, W R o= (0.67,
0.33, 00, R @mpaswes = (0.50, 0.50, 0, R ¢ = (0.08,
0.92, 0D, R cammsmzs = (0.50, 0.50, 0), KEiPNes
R, W

0.67
0.50
0.08 0.92
0.50 0.50

FRPE A AR, BORIZE VP05 Y saD=X*R s
= (0.46, 0.54, 0). [FEEATASIHANEE S OBDILE SV
7, FEILER 8.

0.33

0.50
R =

(SH1)

[ R )

RT7T NBGHER
Table 7 Number of people statistics results

524k U‘w \ U sunmsns ‘ ‘ U se : 8] é&?i’zfz&f‘ifi
T : S - ® H R £ #® K B £ &%
SH1 8 4 0 6 6 0 1 11 0 6 6 0
SH2 8 4 0 5 6 1 1 8 3 4 6 2
SH3 9 3 0 12 0 0 8 4 0 10 2 0
SH4 6 6 0 6 6 0 1 11 0 6 6 0
SHS 6 6 0 6 6 0 1 11 0 6 6 0
TP1 5 7 0 8 4 0 8 4 0 10 2 0
TP2 9 3 0 10 2 0 8 4 0 10 2 0
TP3 9 3 0 12 0 0 8 4 0 10 2 0
TP4 9 3 0 9 3 0 7 5 0 3 9 0
% 8 R EIEN R
Table 8 Fuzzy composite score sheet
Hon 4 AR BT Y Sk T Hon 4 AR Bt Y ekt T
SH1 (0.46, 0.54, 0.00) 84.60 TP1 0.61, 0.39, 0.00) 86.10
SH2 (041, 0.49, 0.10) 82.10 TP2 (0.76, 0.24, 0.00) 87.60
SH3 (0.80, 0.20, 0.00) 88.00 TP3 (0.80, 0.20, 0.00) 88.00
SH4 (0.40, 0.60, 0.00) 84.00 TP4 (0.63, 0.37, 0.00) 86.30
SH5 (0.40, 0.60, 0.00) 84.00
R9 RERBESTER
Table 9 Results of the analysis of the affiliation function values
PN TR ARAR ‘ 47t B A84T ‘ i
ZRE HKRE KobtE AR SEBRERE AR SABuED
SH1 0.02 1.00 0.00 0.00 0.19 0.69 0.00 0.13
SH2 0.29 0.73 0.13 0.20 0.618 0.577 0.761 1.01
SH3 0.00 0.49 0.53 0.94 1.00 1.00 0.78 2.71
SH4 0.43 0.35 0.31 1.00 0.00 0.50 0.79 1.20
SHS 1.00 0.00 1.00 0.36 0.24 0.00 1.00 0.40
TP1 0.69 1.00 1.00 091 0.71 0.13 1.00 0.06
TP2 0.19 0.71 0.00 0.00 0.64 0.00 0.00 0.26
TP3 0.38 0.43 0.39 1.00 1.00 1.00 0.61 242
TP4 0.00 0.00 0.54 0.97 0.00 0.72 0.17 1.36
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