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Yield and quality of the sprouts from different safflower varieties (lines)
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Abstract: This paper is aimed at studying the relationship between
the safflower seeds with different linoleic acid content and its sprouts
quality, to provide reference for the scientific production of safflower
sprouts. The yield and quality of the safflower sprouts from 8
varieties (lines) with different linoleic acid content were analyzed and
compared. The results showed linoleic acid content of PI305192 in
seeds was the highest. The hypocotyl length and edible fresh weight
of PI305192 sprouts were the highest. its edible fresh weight was

significantly higher than that of other varieties (lines) except for
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P1544040. The contents of linoleic acid of Chuanhong No. 1 and
PI198294 was significantly lower than that of PI305192, but signifi-
cantly higher than that of P1401479 and P1470942. Among them, the
content of soluble protein in Chuanhong No. 1 sprouts was the high-
est, but there was no significant difference compared with P1305192
and P1198294.The contents of free amino acid and soluble sugar of
PI1198294 and Chuanhong No. 1 was significantly higher than the
other varieties (lines). The total polyphenol content in Chuanhong
No. 1, PI198294 and PI544040 were higher compared to other
varieties (lines). The total flavonoid content in Chuanhong No.1 was
high; while the content of total flavonoids in P1198294 was not low .
Therefore, Chuanhong No 1 and P1198294 sprouts had a better qual-
ity. It was also found that the content of linoleic acid in safflower
seeds was significantly positively related to edible fresh weight,
edible dry weight and soluble protein content of sprouts, while the o-
leic acid content in safflower seeds showed significant negative corre-
lation above indexes. Overall, yield and quality of safflower varieties
(lines) which had higher oleic acid content was relatively better. The
results of this study can be used to guide the production of safflower
sprouts.

Keywords: safflower; varieties (lines) ; sprouts; yield; quality
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The 100 grain weight and fatty acid composition of seeds on 8 safflower varieties (lines)

IR /

AR/ %

TG R/ V0

Table 1

A (R HARLH /g FEAR R/ V%

P1305192 3.97340.013¢¢ 8.1940.024
P1544040 4.45540.0648 7.6740.0940
P1401470 4.024=+0.022¢¢ 7.9640,28%b
P1544021 3.776+0.029M 6.8940.058¢
e 1% 4.427+0.015" 7.5940.174AP
P1198294 4.73740.0667 8.0540.137
P1401479 3.206 0,057 5.8440.09¢
P1470942 3.4300.036Ee 6.01+0.23¢

74.93+£0.274
73.74+1.59A8
68.703.05Ab
64.55+1.38ABCh
62.32+3.288P
53.47+3.56%
24.04+2.51M
26.01+3.65M

13.4040.28%
15.38+1.67¢
19.9441.77¢d
24.86+1.438¢¢
24.81+2.208¢
33.72+3.38"
67.44+2.3240
64.95+3.904¢

3.4740.,06BDbe
3.214-0.,04BDbed
3.40-+0.368BDbe
3.7140.098b
5.28+£0.174%
4.7640.17%
2.68+0.20M
3.02+0.08BP

T RSN R A R 4 BEE] 7E P<0.05 7K £ 28 57 835 5 A R RS 5 B 7% AN R 4b BRLE] 7E P<0.01 7K b 2%

SR

K2 TAESRM(R)ARFEREKER

Table 2 Growth index of the sprouts from differentsafflower varieties (lines)

ah R (R TR/ em R/ g AETHE/e K/ %

PI1305192 8.28£0.074A¢ 4.897+0.128% 0.28240.0124b 94.24+0.124
P1544040 7.744£0.13A80 4.781+0.0247 0.28740.0014¢ 93.99+0.05%
P1401470 8.23£0.06%¢ 4.365+0.029" 0.265740.007AF 93.93+0.124
P1544021 8.04£0.314A® 4.004+0.082¢Pd 0.24640.0038¢¢ 93.85+0.094P
Jilgr 1 % 7.14+0.148¢¢ 3.940+0.084¢Ped 0.24140.0058¢¢ 93.88+0.104
P1198294 7.22£0.018¢ 3.769+0.109Pde 0.22840.003¢ 93.95+0.114
P1401479 7.0740.16% 3.638+0.032"¢ 0.22140.007% 93.94+0.134
P1470942 7.93+£0.064® 4.185+0.1065¢b¢ 0.24640.0028¢¢ 94.13+0.114

T SR TE/NG 58 R R AR b BRI 7E P<20.05 7K b 28 5 35 5 AN ) RS 5 B 3R A [a) 4b B

[B]7E P<C0.01 /K- b 25 Sl i 2 .

®3 AEGM(R)AEFEREHBRANEE

Table 3 The relative contents of fatty acids of the sprouts from differentsafflower varieties (lines)

%

A (R PRt R Wit AR il AR T i iR

PI1305192 13.9140.38¢ 61.59+0.384 16.4740.29¢de 8.03+0.29¢
P1544040 13.56+0.11¢ 51.9240.675 26.42+1.098¢ 8.10£0.31%
P1401470 26.20£0.89FP 28.95+1.84¢ 26.26+0.518¢ 18.59+2.225
P1544021 17.3942.59¢¢ 53.34+3.92F 19.1441.52¢ 10.1340.20%
Jila 15 32.06£0.174A¢ 28.24+1.39¢ 14.8941.07¢¢ 24.81£0.684
P1198294 32.19+0.824¢ 25.31+1.76% 16.9040.87¢de 25.60+0.564
P1401479 23.82£1.21% 31.23+0.62¢ 30.05+0.728 14.9141.118
PI470942 14.79£0.84¢ 26.40£0.49¢ 50.45+£1.194 8.36£0.13%

T FFIARFR/NG PR ER AN R E 7 P<<0.05 /KF |25 5 B3 A F KT 5 8 378 7 [ 4b #

] 4 P<C0.01 /K |22 0 3% .
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Table 4 The soluble protein, free amino acid, soluble sugar and nitrate contents of the sprouts

from different safflower varieties (lines)

B AEEEA/ Ui B A AL TR / pev—— R AR/
(mgeg 1) (10 2mg+g b (mge+g D)

PI1305192 8.2740,15ABb 23.8641.378¢ 0.6040.028P 0.9740.207
P1544040 6.81+0.468C 25.78 43,41 0.4740.01P¢ 0.3040.01¢
P1401470 6.95+0.408CP 23.5541.618 0.514-0.02¢P¢ 0.4540,01BCed
P1544021 7.2140.45A8BC 24.6240.478¢ 0.6440.015 0.4540,03BCcd
e 1% 9.03+£0.83 35.9741.7770 0.7940.03% 0.5840.008BCbe
P1198294 7.79740.25A8b 42.6643.064 0.8540.042 0.73740.034B>
P1401479 5.3240.39% 22.3241.465 0.6040.028P 0.5040.058Ckd
P1470942 6.85+0.358Ch 22.2442.698 0.4640.00P¢ 0.53740.00BCked

T BT /NG TR R AR A b BRI AE P<<0.05 7K1 1 28 5 W 35 AR K5 57 B8 A ) b 2T

[B]7E P<C0.01 /K- b 25 il i 2 .

0.47% ~0.89% ., H: v P1198294 &, 5)I4 1 5 Kl # %
S MR 2R T A R (R L P1470942 i1 P1544040 4351
T 84820 M 80.9% , W R EEEHESEAF I ORFF (RO
LLAERN T A IR & e AN — B A IR 45 R R
LIAE AR AR & R 2 S A (B AR PP I I S RN &
W2 RN, LLARSF I SE T A R R & = DL PI305192 e i, oA
0.97 mg/g(970 mg/kg) , I 3 B Ak i 35 15 F I Al S Fh (KD L
i3 T IR ABRED T H A S DR AR E (K785 mg/kg) .
25 AEmMM(R)LAEFEXLSHBANLEMEE

iy B 1AL, 8 AN AR (FR) L1 76 ZF T 3% 1Y B 2 B AN B 7
Wil & A 2= 5. B 1Ca) WIS Y, S 22 W % it de v 1A 2 )1 20
15, % 108.59 mg/100 g, {K ¥k & PI544040, P1198294
PI305192 . P1401470 Hl P1401479,P1470942 ] P1544021 £ &
AR 4351 85.75,79.71 mg/100 g, H W FHR T JILL 1 5 F1
PI544040; A 1(b) g1 A 41, P1401479 F0JI 41 1 B fi% 84 ¥ i
R, W B2 B T PI544021 1 PI470942, % & T
P1198294 ,PI1305192 il P1401470, A 3¢ W78 7 45 4L 3 05 41
AR B2 B & & &, B AR &R A 2R, 8 4562.52~
667.27 mg/100 g, ABIRLR BT HETEEAHF
BNEZH ERESF RO PTRAEEEZR.
26 MFEHBASHEMEEMFEXEFRSBELE

ST

Hi 2 5 A, 40 7B Fh 7 B R S R R R L 0 3 R AN
REE i TR AR XS 55 et R 2 i SR T I M AR 1 L T 8 R R R 2 T
B AR A DG [R) 2 T S U 1R AE KT e R T M A
GHPFEML, SEEZETFRMK JEE. T/ TE,
K R AR TR AR T I R A X B i A R AR
B ek ] 0 S 3 AR G 5 R R 2 SR Y il R A X
AFAERR R 2 TR DG JE R o — Bk U0 A AH X SR 19 40 1l A
P B F RN 5T R BB R R AT . ) A G
SEIN R K AL G R R K, 2R SRR T DL R
CHAESSGEEAY R R E AMED, RKER
WL ZLAE RN F B R 5 2F RS N IR AR B L T R R T
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Figure 1 The contents of total polyphenol and total
flavonoid of the sprouts from different safflower

varieties (lines)
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Table 5 Correlation analysis of fatty acid relative content of the seed and nutrition of the sprouts
BRIy ERLE R A A R AR X AR R R AR XS AR R TR AR i Bl R AR R
Fob A i I AR X 5 0.792 *
Filt 7 37 il 72 A %o 5 it 0.636" 0.849 " *
Tofr 5 PR AR T ik —0.672% " —0.862* —0.996 * *
Toft s i PR AR X 5 0.713* * 0.525" * 0.318 —0.355
FHR T IR K —0.135 0.223 0.405 " —0.388 —0.358
2 S e T 0.174 0.482* 0.618* * —0.599 " —0.254
FHRAETHE 0.243 0.509 % 0.674" * —0.654" —0.206
FMR G KE —0.154 0.050 0.009 —0.005 —0.231
2F U SRR R AR X 0.403 0.203 —0.804 0.037 0.669 " *
ZE T S 0 I ER AR X A 0.010 0.260 0.568* —0.546 —0.263
25 B SRR AR X % i —0.609" * —0.676" " —0.663" " 0.690 " * —0.602"
25 B SR R AR X i 0.498* 0.322 0.003 —0.037 0.740*
FHRABHEREOY & 0.557" " 0.570" * 0.522* —0.551" " 0.620" *
2 S R AR R 0.709 " * 0.387 0.101 —0.154 0.755*
2 M SR AT LN R 0.510~ 0.296 0.080 —0.131 0.774% *
ZE TSRS R AL 0.102 0.309 0.101 —0.120 0.246
FHERLH & 0.559* * 0.424 0.298 —0.325 0.270
T S MO o 0.092 —0.408 —0.147 0.135 0.134
T FIRWFMR(P<0.05), x » RIRM I FH & P<0.0D),
TR AE O 5 e 5 2F B SR R IR AR AT AR B B A OG5 2 S % Lk
BT asE e TE. BN S A EEE S (1] SB35, sk, K35 E. bR HUEL)]. P24, 1996(4) .
202-203.
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S A TR AT 5 5 28 S T M i S e R T 7 A
B2 B A R AR 3 TE A OG5 2 1 i ik R A X e R A
BERMELR,
3 i

FEBEA Y 8 ASLLAE M R () Hh , PI305192 it 0 9l R 75
i B g o HL 2 T A0 AT R A TR R T A R
e o EHCA R i e B T R W BR AR L
LA R o ELHC A B A R S R AR R . I 1 5
1 PTL98294 14 25 1 3¢ vh T ¥ 1 3 1 L 0 w8 4 ik 1R R T 945 1k
Bl A R R R T A AR B (RO N L 52
S B2 R S B 5 R, PT198294 1 22 I A L
B & i R By A O JITED 1 5 PT198294 J2 by &
AT LLAE 2 B SR AT AR B A (R
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S B o b 0 PR AR X i 2 SR AT R L T o AN AT
PR S R TS Al I R AR A R 2 T |
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PR ARDNS 25 o BN 2146 5 R R0 A 77 19 2F 1 387 1 B JBt 48
T A X R B A

A B X £ AL 2 1 S R IT BB 5T L 2 1 e b R R AE R
WS AR PR EAT I ARTE D IR AR PF T R 2 — A5 R BT =
TR .

(2] ME G 2. A NRILAIE L[ S]. 2015 4E [ Jbat: &
] < 2581 57 At . 2015 151,

(3] mmife, ki, D, . bRt l] ). hEE 4%
Zeii, 2007C14): 1 429-1 430.

(4] A DM BORE. tHFLLAER0 T Ak Il IR 07 BR 4 43 PP LT 1. A4
YRS BE 2R, 2002, 11(1); 17-19.

(5] B1E35, B30T, BRELE, 4. TR X £0 48 2 3 A K K o TR A

mrR ML) b E . 2013(21) ¢ 168-170.
(6] ﬂi?ﬁl”fgll Was . ZACHN . S5 BN B X LLAE 2F 38R K e T
Mg, de b 2. 2016(2) : 146-148.

(7] ?ﬂiﬂl B3, VbR, &5, TR A AL AR Tk B A SR
iR % E g, der s, 2014(14) ; 151-155,

[8] KIM Tae-su, CHANG Moon-sik, JU Young-soon, et al. Nutri-
tional evaluation of leafy safflower sprouts cultivated under dif-
ferent-colored lights [J]. Korean Journal of Food Science &.
Technology, 2012, 44(2) . 224-227.

[T X, 2T, BA R, 5. 48 By 2L b BHRb & il 28 X FORr ol
N Wy ML ). PU R AL 2 4l » 2006, 19(5): 920-927.

(100 #AT, 2T, BRYL, 55, o2 3R F 22280 Xt 21 48 A= 4 A i 1y R 4

JEAFZ M L], o EHE P2 R 2015(4) ¢ 498-503.
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Table 2 Linear range, correlation coefficients () , limits of quantitation (LOQ), recoveries and precisions
(relative standard deviations,RSDs) of 3 degradation products (n=56)
. M/ Y FE R/ oK/ - 4 [l A RE/
b5 4 Bk TR ZREL r

(ng * mL~1) (mg + kg™ 1) (mg +» kg™ 1) /% %

0.01 62.2 9.4

T 1 R 1.0~500.0 0.995 0.010 0.05 70.5 3.6

1.00 85.4 6.0

0.005 71.9 8.1

T DR — H e 0.5~100.0 0.990 0.005 0.010 86.8 5.3

0.050 90.1 6.2

0.005 85.4 7.6

TEEIR— K 0.5~100.0 0.993 0.003 0.010 90.0 5.1

0.050 99.6 1.3

s (10): 975-980.
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