MR EmBE Modern Food Science and Technology 2025, Vol.41, No.2

BYIM I EFEE M mMiFES SR am Rt o i

TEedl'?, EAMR?, BRES, THER'?, =&, BHEER"”, 55"
(1. w9 4 RO A Z PR = Sudn TAER AT (W) 8 RALAF R G TR ), w9 ARAR 610066 )
(2. w9 )] AR AR KRR = BRI, W) 611430)
(3. )| g RAAFIRE LA, @) RAR 610066)

FE . hih e we R Fem LA, LR 10 M ESMFRT EFS M LERAE, £EAK
T 15 CB AT 3d RN = st A N BB, MALEEZ L5 o b* L. ZRBE. KT REE,
@5 %, PPO. POD. PAL. BWAKRRE. BEEAE 12 H4545. BiExh 0 2 45475008 60 s A7 . A0 R WA An B
TR0, HET S0 E Fhn TE TS LGSR AR A SRR, B £ a* . ZAREAPPO; it E
RAOMAZT LR &SP MIEARARE N A A 61.67%. 21.18%. 11.71% F7 5.45% ; KA K EFBEHHT 10 A F
S SAP RN S A TSR HAT T HE5, RS Ae TiE M, Rk R4S B s nde T ) E Rk SR 1354
(#04-2019135), 109% ()4E4 25 ) 4= 634 (FFEAF), HF 135# RILR. vA L RT A E FmTidszd
RAH AR AR, FIM A & Fednhe T4 A St eh i 5 RIS T

KA SR mIE R BRI IR, REFFENSH

CEHE: 1673-9078(2025)02-262-271 DOI: 10.13982/j.mfst.1673-9078.2025.2.0056

Creening of Suitable Varieties for Fresh-cut Processed Lettuce and

Comparative Analysis of Shelf Quality

LUO Jinghong"z, TANG Yueming"z, LIANG Genyun3, LUO Fangyao"z, LI Chun’, YANG Yiwen'?, GAO Jia'*

(1.Institute of Agro-products Processing Science and Technology, Sichuan Academy of Agricultural Sciences,
Institute of Food and Nutrition Health, Sichuan Academy of Agricultural Sciences, Chengdu 610066, China)
(2.China Agricultural University-Sichuan Advanced Agricultural & Industrial Institute, Xinjin 611430, China)
(3.Institute of Horticulture, Sichuan Academy of Agricultural Sciences, Chengdu 610066, China)

Abstract: In order to select suitable lettuce varieties for fresh-cut products, the processing quality of 10 varieties of fresh-cut
lettuce was examined in this research, focusing on the changes in the appearance and internal quality of the products during the 3-day
shelf-life under the 15 ‘C storage conditions.12 indicators were measured, including the color difference (L*, a*, b* values), stem
hardness, crushing force, weight loss rate, electrical conductivity, PPO, POD, PAL, overall sensory quality and browning
degree. Based on the basic analysis, correlation analysis and factor evaluation of the measured index data, it was determined
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that the core evaluation indicators for the screening of suitable fresh-cut lettuce varieties for processing were determined to

be the overall sensory quality, color difference (a* value), stem hardness and PPO. Through the analytic hierarchy process,

the weights of the above core evaluation indicators were 61.67%, 21.18%, 11.71% and 5.45%, respectively. Gray correlation

analysis was used to rank the fresh-cut processing quality of the 10 lettuce varieties during the storage and evaluate their

suitability for fresh-cut processing. 135# (Combination 2019135), 109# (Chuan Lvxiang 2), and 63# (Xin Cuizhu) were

selected to be the preferred lettuce varieties suitable for fresh-cut processing, among which 135# had the best performance.

The above results can provide a scientific basis for the selection of raw materials in the processing process of fresh-cut

lettuce, and provide guidance for the breeding of specific lettuce varieties for fresh-cut processing.
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Table 1 Information table of lettuce varieties for testing
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Fig.1 Photographs of fresh-cut lettuce of each variety during storage
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Table 3 Correlation analysis of each test indicator
kEFR w§E BKREAT BTEA L a* b*  ZEAME I PPO POD PAL
REH 1.00
LA 0.08 1.00
EARBE  -0.86%*  0.02 1.00
BEMFI 0.85%* 0.05 —0.99** 1.00
L* 0.37*  -0.32% -0.39* 0.36* 1.00
a* 0.77%%* 0.02 —0.93%* 0.94**  0.46**  1.00
b* -0.41**  0.20 0.60** -0.57**  -0.46** -0.76¥*  1.00
ZWHEE 0.08 -0.05 -0.07 0.06 0.30 0.03 0.04 1.00
IS 0.12 -0.08 -0.02 0.00 0.45%*  -0.07 0.13 0.84%*%* 1.00
PPO 0.71*%*  0.35* —0.72%** 0.73%* 0.29  0.73** -041** 0.02 0.02 1
POD 0.53%** 0.21 -0.37* 0.37* 0.57**%  0.36* -0.04 0.36* 0.57**% 0.49** 1.00
PAL 0.03  -0.53** -0.01 -0.04 0.61**  0.08 -0.32%* 0.14 0.21 -0.07  0.09 1

VE: M R P 0.0l KP AR, MEEAX; * AT P A 0.05KF AR, SEAX.

23 NA B RGN EHETFNETRE

£ Satty1~9 bR R, X 5 A% O VP F bR
B A EEY) N Tsg e i) B EAR LT 4, WM T R
BHIBAERER (R 4). AR 5 e
B0 I ) B KR LA Amax=3.499 12. N T K656 4
FRER —8ME, T — SRS, URIWTHRE S 4
BraafE (n=4) B, ~FI5BEHL—EEFEPS RI=0.89,
— B M ¥8 br CI= (Umax-n)/(n-1), — F M L xR
CR=CI/RI= -0.187 59, H T CR<<0.1, ¥z 1%
W7 45 B — SO R I . T AR B & AN R FR AL
HUE S Fiw, OFa* HENERE, HN61.67% ;
MR EMZEREEERZ, 75008 21.18%
11.71% ; 1 PPO {EALE AT AR, A 5.45%.

2.4 N R B KRBT AT 5 B0 n T
M

KOKRIRE M2 — P2 H R E g s
%, @R EANRER (TR ZARRRERD,
FEH AR i 5 BEARRE 2 18] (0 R R R BOR VAN
FEARIIE S, R Ik 28 OB 3R W] L 5 ARl M (4 AR
ARR RS, & B VARG B 5 5 o T
FTEBR N 5, 4 UL QP FE b S R B E
2% a* [HAMZ R B EZ LS, PPO {HBRLLS .
Pk, 2% 53R B E AR, HU0E 1 AR b R 1
%, WEWEEEAN9, a*EH N -14, ZAH
J¥4 650 g, PPO {H K 0.2%. Z ik AP 7k x
Bl AT BN (09 R p=0.5), K%
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FRAR 1 R Ik 5 B0 T 2 IR 4 B V2 7 T A B A
(K 5), 13BIA[RIEED) 58 5 o T ERAE SRR 1
BORER R BRI RNET (3R 6D,

M 6 R, FEA 3 RN, 10 435
SHEED) N TRE SR AE TR 2855 0 R HEFF AL, BEE
JECS (0] () 2B, A FF 0 B = 2R T 2 AR Ak,
92# 11 89# fin AP EBEAN I A A A A HE R SEJ5 . I
JEER 1 ORI HE AR 3 1 B SRR N A N 11#, 21#
224 5 TS 2 RIS HEA AT 3 15 R S 0
1094, 135# F1 63# ; W5 EE 3 RISHEATHT 3 4370
135#. 63# A1 109#. FIRZE JER B, 924 F1 89# i
ANGE B AE BTN TS E ML 1354, 1094 Al
63# AT N HLE BT EE D) N TS AL IE A R,
8 BRI I A I 25 i ot

*= 4 FIEIEER —BIERLE

Table 4 Judgment matrix and consistency test

BARBE a* FEWAEE PPO L@ E

BT 1 1/7 3 5 02118
a* 7 1 5 706167
ESa): 4 1/3 1/5 1 301171
PPO 1/5 1/7 1/3 1 00545

&5 EWMERNE

Table S Main evaluation indicator weights

ok ERBE a* EXV: 4 PPO
wE,  21.18%  61.67% 11.71% 5.45%
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Table 6 Correlation coefficients and weighted correlation coefficients for each sample

AR A RT BRARTE ax ZWEE  PPO  IREIRE AN RIKF LA RIRF

9 1 09998 09999 09996 0.999 8 2 2
11 1 09998 09998 09994 0.999 8 5 5
21 1 09999 09998  0.9986 0.999 5 7 7
22 1 09999 09998 09996 0.999 8 1 1
63 1 1 0.9998  0.999 4 0.999 8 3 3
0 77 1 09999 09997 0.9969 0.999 1 8 8
89 1 09994 09998 09230 0.980 5 10 17
92 1 09996 09997 09456 0.986 2 9 15
109 1 09999 09998 0.9987 0.999 6 6 6
135 1 09999 09997 09994 0.999 8 4 4
9 09998 09996 09999 09864 09964 s B
11 09997 09997 09997 0.997 1 0.999 0 1 9
21 09997 09996 09998 09940 0.998 2 2 10
22 09996 09995 09999 09938 0.998 2 3 11
63 09996 09995 09999 09851 0.996 0 6 14
: 77 09996 09996 09997 09883 0.996 8 4 12
89 0.999 5 0.999 09997  0.6589 09143 10 29
92 0.999 3 0.999 09998  0.774 7 0.943 2 9 23
109 09997 09995 09997 09079 0.976 7 7 18
135 09998 09996 09998 0.8813 0.970 1 8 19
9 09995 09994 09999 05972 08990 s 00
11 09995 09994 09998 0.6524 091238 7 27
21 09993 09993 09998 0.6709 09173 6 26
22 09993 09991 09999 0.6887 0.921 8 4 24
63 09992 09991 09999 0.708 1 0.926 6 3 21
? 77 09992 09992 09997 0.6827 0.920 2 5 25
89 09992 09989 09997 0.5248 0.880 6 10 34
92 09992 09988 09997 05749 0.893 2 9 32
109 09994 09992 09998 09366 0.983 7 1 16
135 09995 09994 09999 0.8614 0.965 1 2 20
9 09994 09992 09999 04780 08691 o S
11 09993 09993 09998 0.4845 0.870 7 8 38
21 09991 09999 09998 0.5582 0.889 0 4 33
22 09991 09989 09999 0.5373 0.883 8 6 36
63 09991 09991 09998 0.6312 0.907 3 2 28
’ 77 09991 09991 09997 05460 0.886 0 5 35
89 0.999 09988 09997 03333 0.8327 10 40
92 0.999 09989 09998 0.5079 0.876 4 7 37
109 09993 09991 09997 0.5802 0.894 6 3 31
135 09993 09993 09998 0.7882 0.946 7 1 22
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I A3 AT 10 AN R B S D) 0 TS R 1R
AMULAN P AE S TR FR AR R I, Bl ek e TR () 2E K
10 /> S FpEE) 55 57 R S R MR R, S L
RIbE, 4RI AR, PPO. POD. PAL i
PEIZWTRN, YRR I, (HK S EAR LR
T, B FEALE S A A BB A A — B A FE SR EE)
5 S 3 ) B 2% B A0 U R RD A B AR AR AR AL AE
fE—EZE5S. WENEYRKIPPO. POD. PAL i
PEAETEA IR RGN, IX 2 o T B 48 78 S 8L (1 33
1T, IXFh e B2 G 805 54 1 BB A A LA R R 3 AT
EIFRMMEN R, b EE S I 7t R D) 5
FAE ARG B W 26 14F R PPO TG M IR T, 5
AN LT AN EREEEAS . Teng 2P 7T
W2 W] 14 /> BT 5 55 U1 )5 PAL A1 POD 3 m
Mk, 15 12 43 Fh 5 PPO YR SIS A 16 I, W] fg
SRR B T A % AT AR SR
I H AN [ PR TR 97 0 46 3 1 R K TR R, 89# AT 92#
(11 PPO ¥ M sk 3 [1) 4 8 Ab T /KT, fE &
B ROAREME MM, 55 R R PR A
W, R E RN 0 BB RIS, X AT RS AN [ SR
WAL R 25 Al B RFPEAG 0% s 10 135# A1 109#PPO i
PEAEXTEAR, HMRARAT RN, B PP A
P, TEREAN 5B P9 35 B BT (0 . S8 A G
PO HT R I, HMULAE bR AN TE SR FR AR %5 DTN TR
R, Horb R B R 2 T by 2 R B R
FHOCHE, Ui B SRR B AT DA VP B D) B4 55 5
MR EMARE. A, BZE o HE5 R SR, i
T S H At 2 TR AR AFAE 035 B R AR G,
ZEAEARER T Y5 R, LUK o* [H1EN
PP EED) 55 5 R A bR 1 — Fh 7 =

4 ZEig

N TR D) B AN L B A O A 45
b, X E FRFREAT T GEit ATy A S A b R
T, BiE T REE . B or 0. ZREEM
PPO IX 4 MZ OV FRFR s NdE—0 T IR & =90
FRBR XTI T R IR RE B, R 2 R T R A
FEIEMAEARIBLE 25N 61.67% 21.18%- 11.71%
1 5.45% 5 NLEA LR ARk, R K (8%
BRI HTR 10 AN 5% 54 S AR 1) T J5 8 R et 3 d i e
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IR T R bR AT HEY . SR BN, 135# (A
£ 20191350, 109% (JIZ7F 2 '5) M 63# CHrEAT)
PRIV, A8 TS 15 C RIS 3 d JaT LA
PRFF R AP AP IR Sl i, IX— 25 SO EE D) & S
TAE AL T A w1 2%
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