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Abstract: Ten lettuce varieties (lines) grown in Chengdu Plain were used as test materials, and 8 post-harvest appearance
quality indexes (single plant weight, single plant stem weight, single plant length, stem length, stem thickness, stem skin
hardness, stem flesh hardness, and stem edible rate), as well as 7 nutrient quality indexes (water content, chlorophyll,
vitamin C, reducing sugars, soluble proteins, cellulose, and free amino acids) were tested and statistically analyzed. The aim
of this study was to compare and evaluate the postharvest quality of the tested varieties and select the excellent varieties.
The results showed that the values of coefficient of variation among the tested varieties ranged from 0.45% to 50.64%,
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among which the coefficient of variation of lettuce variation (lines) of free amino acid content in fleshy stems was the

largest, reaching 50.64%. The content of stem chlorophyll and soluble protein, leaf reducing sugar showed great differences

with the values of coefficient of variation all greater than 30%. The appearance quality, commerciality, and nutrition quality

all showed strong correlation among several indicators. The excellent fresh varieties for 3 stem (‘Zuhe 2019135’
'Chuanliixiang 1' and 'Hongjiansun 2') and 3 leaf (‘Zhutongqing' 'Xincuizhu' and 'Zuhe 2019135') were selected,

respectively. The postharvest quality characteristics of some main lettuce varieties cultivated in winter and spring in the

vegetable production area of Chengdu Plain were further clarified in this study, which could provide reference for the

selection of excellent fresh lettuce varieties in production.

Key words: lettuce; variety; nutritional quality; affiliation function analysis
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Fig.1 Appearance of the whole plant of 10 lettuce varieties
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Fig.2 Appearance of fleshy stems of 10 lettuce varieties
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Table 2 Appearance quality test index data of various varieties of lettuce

e bR (g) HbRETE(g)  HbkK(em) 25K (em) 25H (em) SRR (g) ERRERE(g)  ZEATER(%)
9# 669.42+£22.14°  291.33+£54.89°  50.50+0.79%  27.50+2.25°  4.32+0.14°*  1331.07+147.93™  762.47+16.02"  65.36+0.98%
11# 690.25+84.65%  311.67+50.54%  48.92+1.6%  25.21+2.75%  4.46+0.14¢  1571.77+116.02°  750.71+35.02*  63.66+1.62%
21# 672.42£81.50°  388.67+55.01°  54.67+3.02°  36.00+2.54°  4.20£0.27%  1208.53+97.17°* = 702.32+31.98%  70.88+0.70°
204 671.75£97.60°  390.00+60.52°  55.75£2.56°  36.38+2.64°  4.02+0.24°  1101.30£47.92*  676.51+56.98*  69.56+2.01%
63# 778.83+48.47%  377.25+28.00™  55.08+1.50°  31.5442.57°  4.70+0.18"  1045.40+73.07°  731.20+43.48%™  61.55+1.53°
TT# 819.83+40.34°  438.83+£35.78"  53.42+0.57™  32.96+1.52®°  5.09+0.29®  1212.65+27.58°*  741.19+49.95™  65.55+1.36%
89# 1033.58+92.26"  351.83+£37.68"™  49.75+0.83%  22.33£0.99°  5.30+0.24°  1336.03:41.32%  759.97+23.22"  63.84£1.73%
924 984.50+97.49°  399.25£60.30"  55.92+1.13°  26.08+1.32°*  5.14£0.29°  1123.43+£67.97°  668.43+£55.37°  68.56+1.90°
109# 727.174£62.27  365.25+46.97"  51.17£1.50%  29.75+2.18™  4.71+0.31™  1292.79+227.14™  756.68+95.32"  63.89+1.58"
135# 700.00+£84.57>  403.08+57.33*  62.75+3.18"  32.9242.23"  4.51+0.25¢  1458.72+£192.98™  784.06+47.58"  67.44+0.83™

BRIE 1033.58 438.83 62.75 36.38 5.30 1571.77 784.06 70.88

F/MA 669.42 291.33 48.92 22.33 4.02 1045.40 668.43 61.55

PRl 2 133.42 43.97 4.07 471 0.43 164.22 38.65 2.99

5 ZE(%) 17.22 11.83 7.56 15.66 9.17 12.95 527 452

M 77478 371.72 53.79 30.07 4.64 1268.17 733.35 66.03

T IR NG iR 22 5 .35 (P<0.05); R3~3R4[F],
F3 AN F DA BT 2R AR IR Tt
Table 3 Nutrient quality test of fleshy stems of various varieties of lettuce
g FRE%) MHEE(mg/100g)  Velmg/100g)  fif(megg)  FIEMHEMA(ngg) FHE(%) SRR (mg/g)

9% 94.03+0.10° 1.02+0.12° 14.66+1.75" 19.06+1.28° 63.10+15.17* 0.410.07*¢ 1.88+0.24¢

11# 94.24+0.17% 0.86+0.08¢ 16.30+1.25® 17.46£1.26™ 85.22+11.71° 0.28+0.02¢ 1.85+0.18¢

214 95.22+0.15° 0.30+0.03" 14.09+0.75™ 11.67£1.78% 81.86+11.53® 0.3120.09 5.09+1.02°

224 95.31£0.17° 1.04+0.09" 12.53+1.52° 15.67£2.32™ 45.98+7.38% 0.410.07¢ 2.02+0.43¢

63# 94.65+0.39° 1.20+0.07° 12.42+1.51° 15.57+1.84% 42.00+13.35¢ 0.360.09* 2.23+0.46%

774 94.43+0.08" 1.1940.06® 14.87+1.02% 14.19+1.43% 65.00:£8.54" 0.35+0.05 2.8140.42¢

89# 94.27+0.25% 0.10£0.11¢ 14.33+0.94% 11.97+1.17% 46.99+6.06% 0.43+0.03* 6.26+0.95"

9024 94.58+0.43° 0.5240.05¢ 15.77+0.92% 9.45+1.15° 50.40+9.60°% 0.56+0.13* 6.22+0.96"

1094 94.25+0.30 0.92+0.04 16.44+2.00 14.27+1.25% 35.85+5.32° 0.50+0.07* 2.85+0.37

1354 94.39+0.25% 1.3140.16° 17.09+3.46° 13.36+0.99% 42.83+5.41° 0.37+0.08"¢ 3.34+0.60°
R AE 95.31 1.31 17.09 19.06 85.22 0.56 6.26
e/ IME 94.03 0.30 12.42 9.45 35.85 0.28 1.85
Bt 22 0.42 0.31 1.59 2.85 17.14 0.09 1.75
5 FR (%) 0.45 33.33 10.68 19.94 30.64 21.53 50.64
EHME 94.54 0.94 14.85 14.27 55.92 0.4 3.45




- 340 - £ Tl B4

20244 9 A

PY 7 TN A SR TR AR o (56 3), 598
s S B BE 0.45%~50.64% Z[a], R B/ INHEFE S
AT Ui S A LR > M SR FR > P PR R > 4T 4E 3>
JERE>V > KR, Hoh 258K R AR 5 RO/, FK
EAE 94.03%~95.31% Z[A] . ZEFFEEEE S EAE 0.30~
1.31 mg/100 g =z [a], £5 SR i) 25 55l 25, 21454 Fhind
AT HAL SR (P<0.05), 135#F0 63# P43 &
B Ve SrEHE 12.42~17.09 mg/100 g 28], 135#
EAHXT R . R EURE & I AE 9.45~19.06 mg/g
Z 18], O#FN 1 1#s PP S AR R . 25N R A S
HLTE 35.85~85.22 pg/g Z 0, fhFplaIZE SRk, 2547
AR LT EAE 0.28%~0.56% 2 [8], 92#K1 109#5h Ff 3
FEAHRT RS o ZEUE RS S LR T TE 1.85~6.26 mg/g
Z 1], FhRPE) 2 S R B, 11450 PP & B i Ik, 89#
T, TI#SRPY 3.37 5.

X 10 A~ B SRR R 7 TN FE S IR AL TR AR
AT ST (3 4), FFEIRAE T REFE 0.97%~
31.16% ZIal, B RBEWINHEF 43518 I8 JFE>4T4E 3R
>4 22 > B G LR >V > AT PE R 1> Ak R, H
HREKRAR S R RN, R RS S R B R . A

BIKRAE 88.44%~91.26% = JH], Eorih 63#., 77#. 89#.

O2#F 109#FAFHI i F /K F IR H] 90% LI L M A
425 S B TE 64.92~127.10 mg/100 g =~ [d], AB 3 5
BB, V1#FN 2 185 Fh Snd 2500 HoAth S R, 13540
63# A I 2 i T A R A (P<0.05) . Ml Ve B
FE 35.72~48.99 mg/100 g Z [0], Sk Flhla] 22 5 A g 2
(P>0.05) . Bt Fif JFbE & & 78 6.97~15.55 mg/g =
(B, 11#., 22#. 63#F1 O#SLFI SR . M TR
B RETE 228.05~325.44 pg/g ZJA], 89# 5P B
109# 5 Fh & e el M P £F 4 3R & | 7E 1.13%~
2.13% Z (8], 11 P B e, 5 H A 5 R 22 5 0 3
(P<0.05), M UFE &M % =70 1.74~2.80 mg/g
ZI6], 63#FN 13 5# A i 2 = T HAth /& (P<0.05) .

2.2 MRIEFRIBIRAE R AT

Xob #%- d R Y 22 30005 38 b i3 AT AR 56 M 4 AT
(E 3), MAMULEH B bR Z A A SR, AR E S
PARRZE EANZER A 3 IEAH G (P<0.01), H 525K
E B EHIE(P<0.05); BAFZEE SR K AIZE KR
1% b 3 E AH O¢ (P<0.01) , 5256 2 W 3 1E AH 2%
(P<0.05); MR H2E K B2 B 3 1IEAHSE (P<0.01);
ZEMH SR KER B EAAHC(P<0.01), A, ZEAT &
SR 5 PR RNZE R S B 2 IE A G (P<0.01), 5284
ERBETEIE(P<0.05); Z2F7KR SRR g3
AR EAESC(P<0.01), S5HARRCEE | PR E R
FIEA S (P<0.05), 20 5 8 3 1 AH 5 (P<0.05);
ZE Pl G R 5 2K PR R AR 3 IEAH & (P<0.01) o

MEFR A RFE PR Z AR SRR, 2L ST
At ER | Ve FE B =I5 45 bR 2 S A 5
(P<0.01) 8 2 FAHICOC R (P<0.05), TEAF4ERFEhR
i B FAHSE(P<0.05) o b4, ZENT 4 FIZEi 5L
W T35 TEAH G (P<0.01), FIZEYF B 8 Bk S 0
FHHAHSE(P<0.01), FZERIEMHEH MR 2R
FEAHE(P<0.05) . I tag 3 S5 nl i 2
e dt S AR S (P<0.01), 55 i 5 S R S b d 35 1
FHIG (P<0.01), 5 27 4 3 W 25 17 A0 G (P<0.05) -
T Ve 5 2R B SR 25 IEAH DG (P<0.05) 5 2534 5
W55 i T MR R R 2R S A R R M S A
FK(P<0.01); M- M5 25 B9 S S S b S = A
K(P<0.01) . ZER]IEPESR ST £F4E R B4R W35 0E
FHIC(P<0.01), 5 i B 2 BL iR 5 W 2 T AH G (P<
0.05); M R] M 2R 1 5 25 0 29 2l B 2 A0 Sl 35 TEAH
F(P<0.01),

PRI BT R AR 5 8 35 i BT e A = (] AH Sk
T, ZEF R JEORE S PR . RS SR M
e it 2 A S (P<0.01), 38 S5 & 7K H 5L i R OG
(P<0.05). BRI St a3 B AR b 25 1A

4 KA R ATEE TR AT

Table 4 Nutrient quality test of leaves of various varieties of lettuce

Ry T FRFE (%) MeEE(mg/100g)  Ve(mg/100g) i (me/e)  WEMEEM (ng/e) R (%) AR (mg/g)
9# 88.44:+0.66° 90.89+6.31¢ 35.7243.70° 13.26+0.94" 232.31+15.17° 1.13+0.12° 1.74+0.06°
11# 88.59+0.36° 74.82+8.1°F 38.42+7.12 15.55+0.59° 265.74+29.41% 2.13+0.27° 1.99+0.15%
21# 89.12:+0.75" 64.92+4.92° 37.62+9.52% 9.09+1.26 273.07+41.66™ 1.71£0.29 1.80£0.44¢
204 89.85+0.81% 101.42+2.54% 40.46+3.10™ 14.50+2.19° 267.67+18.44% 1.52+0.06™ 1.95+£0.07%¢
63# 90.22+0.52% 116.13+10.85% 37.50+6.48% 13.85+3.47° 270.01+36.63" 1.18+0.11°% 2.8040.26°
T7H# 90.47+0.35% 87.67+7.83% 37.71+2.80% 6.97+1.27° 305.97+61.37% 1.33+0.06°* 1.96+0.15%
894 90.16+1.47" 88.17+9.75%¢ 41.58+7.91" 7.61+0.38" 325.44+30.85 1.48+0.28"¢ 1.75+0.29¢
924 90.25+0.81% 86.20+12.63% 48.45+10.25° 8.13+0.84° 305.54+38.81% 1.33£0.11°% 2.34+0.25%

1094 91.26+0.74* 83.51+9.45% 44.84£10.69*® 9.29+1.24° 228.05+36.45¢ 1.1340.05¢ 1.76+0.18¢

135# 89.64+1.06™ 127.10+8.42° 48.99+3.43° 7.69+0.80° 262.74+13.27% 1.46+0.14%¢ 2.56+0.08"
HRAE 91.26 127.10 48.99 15.55 325.44 2.13 2.80
/MA 88.44 64.92 35.72 6.97 228.05 1.13 1.74
Bt 22 0.87 18.48 475 33 31.2 0.3 0.38
5 R E(%) 0.97 20.06 11.56 31.16 11.4 21.14 18.16
FHE 89.8 92.08 41.13 10.59 273.65 1.44 2.07
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Fig.3 Correlation analysis diagram of test indicators
i #*FORTE 0.01 /K EH B AISE(P<0.01); *FRTE 0.05 /K- E i EHHIE(P<0.05).,
K(P<0.01), 25 V. SZERFNZE RIAEE R 035 At A IECE LR i BT, 7128 BT R 25 A 55

(P<0.01) Bk i 3Z 1IEAASE (P<0.05) 5 Al iR A A2E
U 25 S LR P I 5 bR -5 R EE AN 25k e B AR
FHIEAHSE(P<0.01); PMEF4E 2 525 Al AN 2 25 TEAH
K (P<0.01); BARRIE 5 e s S S PR M ok 357 1EAH G
(P<0.01), 7] UL, BS54 AP rES ML BT . P s =ZE AN
5 A SR T AR 2 AH M G R, AT REAE
TEMPRFE R E] A I FEBE R o
2.3 BFAREFLREDTS mMIEIE

B LLE IS 32, itk — 2507 10 45355

%5

2 TR A RZE A

55, ARPEAH SCHE AT A RBISR T BAREE R | PRI
ZEHHIX 3 BUTAFESR, B bk | 224K Al R f=s
Pﬂﬁiﬁ*iﬁg 4 THNRFEBRFNZEPY 6 105 F= 50 s bn itk

115K 8@ pRET BT FAHE T (35 5) . *ﬂﬁfﬁﬁ%%%*““
TR LSRR AN IR L, RH T2 b v, AHT 1 JERokE S, PH]
FZELT Y FE o N TR, RIME AR/ VAT, //%#a
PRI 5E SRR R A RR, BIEE AR AT, 3153 S %) 7
YR PR . AR5 55 i PR T 28 BT R A T3
SRR sRBUE R BN/IMK IR Ny 135#>TT#>21#>11#>
AT

Table 5 Comprehensive comparative analysis of quality of fleshy stems of various varieties

MRS BMRE 2R ZRATEOR KR EMRE Ve ZHREWE ZRANRMEERED RLPRER Ripessim RERRE HE
1354 008 075  0.63 1 1 1 0.41 0.14 0.7 0.34 0.605 1
774 041 076 043 0.63 0.88 0.53 0.49 0.59 0.78 0.22 0.572 2
214 001 097 1 0.29 0 036 023 0.93 0.9 0.73 0.542 3
114 006 02 0.23 0.71 0.55 0.83 0.83 1 1 0 0.541 4
89# 1 0 0.25 0.79 0.68 0.41 0.26 0.23 0.46 1 0.508 5
94 0 037 041 0.81 0.71 048 1 0.55 0.53 0.01 0.487 6
224 0.01 1 0.86 0.07 0.73 002 065 0.21 0.53 0.04 0.412 7
1094 016 053 025 0.76 0.61 0.86 0.5 0 0.21 0.23 0.411 8
924 087 027 075 0 0.21 0.72 0 0.29 0 0.99 0.41 9
634 03 0.66 0 0.54 0.89 0 0.64 0.12 0.74 0.09 0.398 10
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Table 6 Comprehensive comparative analysis of leaf quality of various varieties

AT bR MT AR rRAHRE WV RSN rERrEbEES R TR AR SREREE HY
924 0.87 0.64 0.34 0.96 0.14 0.8 0.8 0.57 0.640 1
634 0.3 0.63 0.82 0.13 0.8 043 0.95 1 0.633 2
1354 0.08 0.43 1 1 0.08 0.36 0.67 0.78 0.550 3
89# 1 0.61 0.37 0.44 0.08 1 0.65 0.01 0.520 4
224 0.01 0.5 0.59 0.36 0.88 041 0.61 0.2 0.445 5
774 0.41 0.72 0.37 0.15 0 0.8 0.8 0.2 0.431 6
1094 0.16 1 0.3 0.69 0.27 0 1 0.02 0.430 7

94 0 0 0.42 0 0.73 0.04 1 0 0.274 8
114 0.06 0.05 0.16 0.2 1 0.39 0 0.24 0.263 9
214 0.01 0.24 0 0.14 0.25 0.46 0.42 0.06 0.198 10
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