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Evaluation of nutritional quality and sensory quality of Chinese chive

germplasm

LI Yixiao, CHEN Jianhua, YAN Fangfang, JIAO Ziyuan, LI Jijun, MA Peifang

(Pingdingshan Academy of Agricultural Sciences, Pingdingshan 467001, Henan, China)

Abstract: In this study, 8 nutritional quality indexes and 5 sensory evaluation indexes of 22 Chinese chive germplasms
were evaluated by principal component analysis and correlation analysis, in order to screen out the Chinese chive with
good nutritional and sensory quality, and provide theoretical basis for quality breeding of Chinese chive. The results
showed that the variation of nutrient quality traits of 22 Chinese chive germplasms was abundant, and the coefficient of
variation of 8 traits ranged from 0.48% to 38.54%. By principal component analysis, 8 nutritional quality traits could be
simplified into 3 main components, and the cumulative contribution rate of 3 main components was 74.870%. The content
of vitamin C, soluble sugar, B-carotene, fibre and Ca among the 8 nutritional quality traits had great influence on the com-
prehensive evaluation. In the sensory evaluation, the sensory quality of taste of stir-fry leek could be distinguished well
by pseudostem crispness, sweetness, flavor and sensation of fiber, and the four traits can be used as sensory evaluation in-
dexes of stir-fry leek. The correlation analysis showed that the sensory quality were of general relevance. The crispness,
sweetness and flavor of leek showed a significant positive correlation with the comprehensive sensation, among which the
correlation coefficient between flavor of leek and the comprehensive sensation was the highest(0.424). In conclusion, the
nutritional and sensory quality of Xixiayeshengjiu and Xibeiyin are excellent, which can be used as materials for breeding
high quality Chinese chive.

Key words: Chinese chive; Nutritional quality; Sensory quality; Principal component analysis; Correlation analysis
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Table 1 Source of Chinese chive in this study
ETRC I e ey
Number Name Source Type
1 PN T 5 HN LT A KRR
Tianshuimalinjiu Gansu local variety Winter dormancy
2 REERFEH TRy it il AR, BUK TR
Tianjingdaqingmiao Tianjin local variety Winter dormancy, resistance to gray mold
3 TiE 15 SEL T TR A R ST A R i E NN W 2
Dingfeng No. 1 Bred by Pingdingshan Dingfeng Seed Industry Co., Ltd ~ Not dormancy in winter, resistance to gray mold
4 KREH ms TR it A NN NEW 2
Dahuangmiao Tianjin local variety Not dormancy in winter, resistance to gray mold
5 FETS SET T AL A R ST A NN N
Pingfeng No. 7 Bred by Pingdingshan Pingfeng Seed Industry Co., Ltd ~ Not dormancy in winter
6 E-£3 SEIL TR AR B AFRRHR, A
Taijiu Bred by Pingdingshan Academy of Agricultural Sciences ~Winter dormancy, narrow-leaf
7 [t E] H LT A KFEIRIR, RS W22, UK B0
Xibeiyin Gansu local variety Winter dormancy, gray-green leaf, narrow-leaf, resistance
to gray mold
g 791 I AR B KRR 58, PLACHER
Pingdingshan Academy of Agricultural Sciences Winter dormancy, broad-leaf, resistance to gray mold
9 H-4A TR A KRN, A K H
Gui-4A Jilin local variety Not dormancy in winter, growth vigorous
10 IRAEE WHLHL 7 b Fh KRR
Hangzhouxuejiu Zhejiang local variety Winter dormancy
11 1S JEH T E XA DU TR ROR S8 =k KRR
Haijiu No. 1 Bred by Beijing Haidian District Plant Tissue Winter dormancy
Culture Technology Laboratory
12 W= SEWL AL A R T AR IEE KA, 158
Pengbao Bred by Pingdingshan Pingfeng Seed Industry Co., Ltd ~ Not dormancy in winter, broad-leaf
13 MU= BT A A AR
Sijiqing Xinjiang local variety Not dormancy in winter
14 PGk Bl vt s 77 it il KRR
Hanzhongchunjiu Shaanxi local variety Winter dormancy
15 Ex PI0L P R A RV T A Rl AR, KM%
Jiubao Bred by Pingdingshan Pingfeng Seed Industry Co., Ltd Not dormancy in winter, resistance to gray mold
16 VO08A0233 HH LA M o 2B 5 AZEARIK
Introduced fome Chinese Academy of Agricultural Not dormancy in winter
Sciences
17 U 998 SIS B i A FARIR, 158
Hangyan998 Bred by Pingdingshan Academy of Agricultural Sciences Not dormancy in winter, Broad-leaf
18 PHIR T AR R TR LT A KRR
Xixiayeshengjiu Henan local variety Not dormancy in winter
19 (E¥S T El ORI HL T AR
Jiamusimalinjiu Heilongjiang local variety Winter dormancy
20 FF22 5 ST AL AR H B MNINN
Pinfeng No. 22 Bred by Pingdingshan Academy of Agricultural Sciences Not dormancy in winter
21 EEH SET L R B NN N
Liibao Bred by Pingdingshan Academy of Agricultural Sciences Not dormancy in winter
22 FE8 S SEIL R A B KRR, IR B2 Ut o

Pingfeng No. 8

Bred by Pingdingshan Academy of Agricultural Sciences

Not dormancy in winter, resistance to gray mold
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Table 2 Variation analysis of nutritional quality of different Chinese chive germplasms

. . (HEEE O - CA] ¥k ) . -
5t WERER O g wemigpepn  VOTEEERD s wkm
. Vitamin C w(Fe)/ w(Ca)/ Soluble protein .

Nutritional S —carotene . .+ Soluble sugar Fibre Water

. content/ .. (mg-kg" (mg-100g" content/

index ., content/(mg-kg") content/% . content/%  content/%
(mg-100 g™ (mg-g"

YN 37.90 35.20 74.00 128.00 2.53 19.20 2.39 89.93

Max

RAME 25.20 24.40 33.90 57.00 1.52 3.35 0.86 88.27

Min

FIE 30.80 28.68 49.55 101.01 1.81 11.08 1.67 89.14

Mean

bRtz 3.24 3.48 9.83 18.10 0.22 427 0.42 0.43

Standard deviation

5 R 10.52 12.13 19.84 17.92 12.15 38.54 25.15 0.48

Variable coefficient/%
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Table 3 Loading matrix, eigenvalue, variance
contribution rate and cumulative contribution rate of
three principal components

B %
Nﬁufiii)f\al index Principal component

PCl PC2 PC3
44 & C & & Vitamin C content 0.644 0.205 -0.538
B-HA% 2 & & f-carotene content  0.359 0.791 0.107
Fe & & Fe content 0475  -0.481 0.468
Ca % Ca content -0.180 0.478 0.630
VAR A& Soluble sugar content  0.606  —0.481 0.355
nEEEASE 0.559 0.514 -0.451
Soluble protein content
24 %4 & Fibre content 0.197 0.549 0.692
& 7K & Water content -0.867 0.237 -0.115
FE{iF{H Eigenvalue 2.271 1.981 1.737
75 72 pUik A 28.390  24.760 21.720
Variance contribution rate/%
R TTIRE 28390  53.150 74.870

Cumulative contribution rate/%
2,13 ZEARAR R 32 R o DR A R R R
v o L B R AEARL » T SRR AIE [ & B, 32 1T AT DAAS
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Table 4 Scores of comprehensives evaluation on

nutritional quality of Chinese chive germplasms

YRGS BRI

B A

Resource Principal component score
number 71 - s Total score  Ranking
1 0.89 -0.89 0.56 0.16 9
2 -1.48 -0.01 -1.07 -0.65 19
3 -1.07 -1.86 -1.47 -1.09 22
4 -0.45 -2.01 0.52 -0.51 18
5 -1.07 -0.49 -0.09 -0.45 17
6 3.01 -1.43 2.31 1.00 1
7 1.37 1.67 -0.16 0.77 4
8 -0.67 -2.53 2.00 -0.39 15
9 -0.99 -1.39 -1.74 -1.00 21
10 271 -0.33 -2.89 0.06 11
11 1.30 0.47 -1.48 0.16 10
12 -2.58 -0.11 -0.63 -0.90 20
13 0.21 -1.37 -0.50 -0.39 16
14 -1.14 2.39 0.07 0.28 8
15 0.95 1.73 -1.13 0.45 6
16 -0.57 -0.11 0.07 -0.18 14
17 -0.48 0.45 1.71 0.35 7
18 2.52 0.14 0.84 0.93 2
19 -0.52 1.64 1.45 0.58 5
20 -0.70 0.92 -0.25 -0.02 13
21 -1.94 1.22 1.24 0.02 12
22 0.71 1.91 0.64 0.81 3
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Table 5 Sensory evaluation score of Chinese chive germplasms
o EEFRPR T Sensory‘indicators score _
Resource number Ja LTYE I BRIE fitfE EISaSUS LRI
Crispness Sensation of fiber Spiciness Sweetness Flavor of leek Comprehensive sensation

1 5.50+0.97 6.00+1.05 0.30+0.67 5.80+1.03 4.90+1.10 6.30+0.67

2 5.80+0.92 6.20+1.32 0.40+0.84 5.20+1.03 4.50+£1.90 6.00+1.49

3 6.10+1.10 5.40+0.97 0.2040.42 6.20+1.23 4.40+0.97 6.10+1.20

4 6.20£1.03 5.30£1.06 0.30+0.67 5.70+1.16 5.40+0.84 6.90+0.99

5 6.40+1.17 5.10+0.88 0.10+0.32 6.30+1.06 4.90+0.99 6.70+1.16

6 5.90+1.20 5.30£1.06 0.30+£0.67 6.00+1.25 4.80+0.92 6.20+1.14

7 5.70+1.16 4.50+1.43 0.40+0.97 6.10+0.88 5.60+1.26 6.70+0.82

8 5.50+1.27 5.30+0.95 0.2040.63 6.30+0.95 4.70+1.42 6.30+1.16

9 5.80+1.03 5.70+1.06 0.2040.63 5.40+0.97 4.30+1.57 6.00+1.15
10 5.40+1.07 5.50+0.97 0.2040.63 5.20+1.03 4.70+1.34 6.10+0.99
11 5.70+1.06 5.20+1.03 0.2040.42 5.40+1.07 4.70+1.34 5.90+0.99
12 5.70+0.82 5.70+1.06 0.2040.42 5.80+1.03 5.00+0.94 6.10+1.20
13 5.70+0.95 5.40+0.97 0.1040.32 5.60+1.43 5.40+1.17 6.20+1.23
14 6.00+0.82 5.30+1.06 0.2040.42 5.80+0.79 5.10+1.45 6.10+1.10
15 5.80+1.03 5.20+1.03 0.10+0.32 5.90+0.88 5.00+1.05 6.00+0.82
16 5.80+1.03 5.60+1.17 0.10+0.32 5.80+1.03 5.00£1.05 6.00+1.05
17 6.00+0.82 5.80+1.03 0.20+0.63 5.10+0.99 4.50+1.18 5.80+0.79
18 6.30+0.95 5.40+0.97 0.10+0.32 6.00+0.82 4.90+0.99 6.90+1.10
19 6.20+1.03 5.60+0.84 0.10+0.32 6.10+0.99 5.30+1.42 6.50+1.18
20 5.70+1.16 6.00+0.67 0.10+0.32 5.90+0.99 5.20+1.03 6.20+1.03
21 5.50+1.18 6.00+1.15 0.10+0.32 5.50+0.85 4.90+0.99 5.80+0.79
22 5.70+0.95 5.90+1.37 0.10+0.32 5.80+0.92 5.20+1.23 6.40+1.07
PYIMH Average  5.84 5.52 0.19 5.77 4.93 6.24

6 MR E TN IEAREIE X 4
Table 6 Correlation analysis of sensory evaluation indicators for Chinese chive germplasms

RE TR i I e LR YRk ElSVS LA R
Sensory indicator Crispness Spiciness ~ Sweetness  Sensation of fiber ~ Flavor of leek Comprehensive feelings
% Crispness 1

BE Spiciness 0.094 1

EFE Sweetness 0.381%x* 0.058 1

£1-4kJ#% Sensation of fiber 0.056 -0.047 0.12 1

JEF Ik Flavor of leek 0.361%** -0.317*%*  0.301** 0.275%* 1

2540 /%52 Comprehensive feelings 0.396%** -0.008 0.278%* 0.092 0.424%* 1

T RIRTE 0.01 KPR ISR 3

Note: ** represents extremely significant correlation at 0.01 level.

R EE S A, 2B A BT AT TT A
fitl B B SRR R Y & 22 iy, D EE T
S i AP OR YR, J AR S AR M o 2 R o %
B IR T IR 8 A% AT PR AT PR, X T AR S b
JiE R A B S

FEARBTFCA, 22 7 AR ) 8 T0UE 77 bt o 45
PRIAS 7 R B AR OR 2 57, A8 57 R M A A2

114+

0.48%~38.54% 2 8], [ & /K B AN, Hop 7 TR AR
A5 REIIKT 10%, B 7 ASHIRTE & Fl e 2
SRR, HARRIERE 1. kPRSI 74 4
MR TR A AR & C UL
TPERE S BT I AT, 45 AR, 4 T AR AR
VRAR RN S 25, BEZ R FEE X
R R B HIERE ST 5T BR ]



%5 8 1

e e e it ~ R 4 IA )
2SS S A SR T VO e R T A . ons gon)

TR A AR R R S AT U B A, Hot 3 T
AU b PR AR S 28 B 5 AT FUR 2 0K, IX AT g
e TR AR B R 25 A 4 T T R 22 TR A

TR o BT REWS S W SR AR AR B R E B R
Hpr&E B EAER, BATE UM 6, DM 4
J SE T T A e e P R A i R 7 2 A
JREGEE VRN . 2B T R 2 Bl 8 Al i 4
PN 3 AN ERE TR, BARTTRRE Y 74.870%, 1]
8 8 WIE FEAr IR E B . 4EER oW
PERE B-TAE DA YRR Ca & RIX 5 TidEbrxs
REVRIT I SEIRAEOR , TEIE B 23 58 TR dn U R
AR S A, A HL R OGS 5
at R SR B VRO RN 2 T I SR SR A4 T 5
B ) AE SRR B R A L PE kBT A R R 8 5 P L
Gl HEA T S AR, X SR 5 AT AR D B MR T
B LR EE TR b AL )

BRI i TR AU B L XU L RS 5
AR, e r R S IS o 3 Rl R D R R IR
b o 38 HOR i 220 AT S YA . AE T A
FOH X B S E dh B AR A T IR 2 IRR
Un g I T PP R T S AT R SR I R R
JRVPAR 2 HEAT AR R PR, TN T S S i SR A
AN BRI B S 2 AT N R T R IE A
A REAES H H A H S, 25 358 i S
B R E BN 5 3K E T AW ST I fin T
73 305 AR A oK BRSNS 31 9% 5 10 H 0 ST At
MR AE SR A, 278 A S8 S PN ITH , X 1
AE SR A MG JBE < P L A A A S RE L AT 4R K 4R
A 6 AR HEATIT 20 VE . PR 45 AR, i
JE L AR R AT YR IRAE 4 TSR AT AL X
Ko AE SRR VR B i 5T, HAE R PR N G145
R EEE I A 5 T G 3 gtk R RS S R A
Jit o AL JERE B PP RO A 2R R TR
ZF BB R T ms< P 7 5 05 AR5 BL Pk
BAE  EHAERE R, PRI A S0 IE S E
TR R SR E A B EONSERT. BTN 2 I FLR N,
BRI I A AT AR SRR, A
X R B SR S A 55 SRR B 2 A B e B
BN, ZRAEOUT B VA 45 R 5 a5 E 45
R WA, SR, FEASHE FE R B ms P
7 5B IR SR SR VR 45 R A HER SR X AT e
A HT T E IR b BN E 5 ICE A BV E BT R AR
H A E SRS, EX T AESRE IR M S
SR R ()R B AFAE R SRR AR, DL AE ERE AR

R BRI, 22 frAESE R 8 T BUE IR L TR AR

B AEAEE AN FFRRE R 25, B S KEHh, AR 7

FRPRIAL S REONOK . 8 WUE F7 S 4B bs Hh 4k 2R

R C AR TERE B-THEY M3 AP 4ER A Ca ST EIX 5

TR FR A ZR & VP BRI EBOK , fEIE B 2788 It i

AR R B EHESE SR, A H e . EIERE

JER VPO A, A ZE R I R JE A R AR 4R 4

THAR FR P A5 A H IX 2 b )l S B R M S8R v i,

TENAEERRE TN IER. SGEEREERE M

JRPEAN g5 5, vE AL 5] | v ik AR A R R T R

B b AL, IAENIE B m RS R E

PR

S E 3k

[1] B, o SO, TRO0AE , 25 . 2019 3k [ = R B0 Pk &
SR S BUREW ] EESE,2019(6):1-5.

(2] SKHRE, T, THEI, 25791 SR A0S AR Sk 2 05[]
Hkr Aol RBHYE,1993(9): 16.

[3]  HES, S0, T, 2 LS R AT 998 I E [1].
B 3,2021 (1) :98-100.

[4]  ZFLZE, L, D5 S R H AR R R[], R E
BE3E,2021(7):98-100.

[5]  9KZEF, DMRSE, 4830, 2 AR RAVESEH A A 0] &
TTERS2,2016(7):16-17.

[6] TR, FaplE, X ZEE, % . m e L A SR AT 9 Sk
B AR ,2014,43(8) : 113-116.

[7] T, B, T, & BT SRR MR RO R 2 ik i i
S Hb g b SR B IR I B REAN (0] P R AR ML ), 2023, 36(3)
541-549.

[8] AR, FHopiE, BRE S . SR i B 1E 35 B R A VIR 2 B
P HTI] . HR E BE 2K, 2022(10) :66-73.

[9]  Z=Zu, S, THE 5, 25 186 4 dESERN R 2R L 2 1
BT L AR AR RS2, 2020,52(9) : 23-28.

[10]  XUTHE, ik DA, AR 5, 5 Lk Sl S PP AN H R e o AE A A0
B FH R 0] HR SR, 2023, 43(3) : 55-60.

[11] FEREE, 302, AR A4, 55 B A A Wi I AS 7] it e 28 K
SRR AT SR [I]. 5532 52022(7) : 10-16.

[12] JEGZ, 250650, SR AN, 25 B F A AT (3 0 92 R A
SE[T. BT AL R ,2018,49(8) : 1568-1574.

(131 BRBRGR, kA, 2500, 25 23 45 K23 IR 0 R I 25 5 AR 1]
ST E R, 2020,18(19) :6566-6574.

[14]  FiEF, W5k, 2505 19, 46 SiM AR B BT A dE e Bt & 5
FRIAY 3 BT[] AL DR 254, 2017, 18(6) : 1137-1144.

[15] JTIEMR, Sk, B, S .7 v R B S SRk e 3t s
TR JRER VRN /3 HT[0]. AL 7 [ 2, 2014(23) : 10-13.

[16] Z=0iiE, PN, AL &k &h, S RAT LB AR SR Sk e S R
IR L[] A6 FE 22,2013 (16) :45-47 .

[17] FEANRILAMEEZR PARITRAETRRS . S ZeE R
Bt £ 5 AP UK IR (1 5E : GB 5009.86—2016[S]. b 5¢:

<115+



X ISR 5T

o

LG

37 %

[18]

[19]

[20]

[21]

[22]

[23]

[24]

FEl b it th A, 2017

A N RLAN [ [ R PA R RIE B Z 02, B R 52
B HLE R W 2 A B AR R N R IE
GB 5009.83—2016[S]. At 57« A FEl btk Hi higt:, 2017

e NRSEAIE E & DAAHRIAE B & RS, B K& 820
WEEHEA)R. 22l KR & a2l e . GB
5009.90—2016[S] . At 5L « o E bRk H A, 2017 .

e N RN [ R AR RIE B Z 02, B R A2
B IR LA 2 A T S obR e T P 1 SE - GB
5009.92—2016[S]. AL 5T« H [E bRk Hi i 41,2017 .

T A A A AR R (M]3 . bt sk
O HARAE,2014.

2 A B AR AL SE G TR B AT R M) AL R A
fif 4k, 2000.

TRAET, FNE MG, #E DL, 55 AN IR AR S5 SRS IR TR B L
BT AR RN RFS:,2020,52(9) :58-61.

TEFAE, H UL, R T SR T R IR R 2R

- 116

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

& Z BEVE S T [I] . B 7 AR 541, 2023, 54 (12) : 3630-3640.

X e, TSRS, SR v i, 2 S T3 o FURR B SRR 9]
J7 ANk 244, 2022, 50(5) : 87-95.

BHSET 5, ZR B M, e I, 0 . o IO 5 8 R R Ik R iy B T
(a7 o E R, 2021,34(12):101-106.

XS, A, YRR, 5 SRR S R
W52 ,2016(3) :26-30.

HOR, SR, W, T R R RIS T S 2 IR
SR SR 8 S R TlE,2020,46(17) :253-258.
FER, i, ik R & R AR P AL 5%
RS B O R [T R AR R, 2015,44(11):104-108.
MRz, TR, E, 2. 36 BGRB8 5 1 S 5 8 i
SEE VN T[] AE R 4R , 2023 ,41(4) : 540-551.
TACAS, FRLLIA, S, 2 AN IR] SRR A 1) SRS B R
P[] R 32,2022, 42(7) :42-50.

Wk 22, WREE , XHE K, 4 B T RDRI 0 IR Bk IR B VT E 4y
Bro). &5 Tk, 2013,34(10):129-133.

A (] -



