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Abstract: In order to improve the processing and utilization value of the Northeast snap beans products by clarifying the

saponin content, sites and influencing factors, this study extracted saponins from the seeds and pods of seven kinds of
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Northeast snap beans, including Golden Crown, Green Crown, and Sheng Crown within 10~40 d after blooming using
ultrasonic-assisted methods. 0.4%~1.2% sodium chloride solution was used to conduct germination treatment under
salt stress on the saponin content of Golden Crown and Mantangcai seed. Finally, ultra-high performance liquid
chromatography-quadrupole time-of-flight mass spectrometry (UHPLC-Q-TOF-MS) was used to identify the saponin
species in the seeds of Golden Crown. The results showed that saponin existed mainly in the seeds, and the saponin content
increased firstly but then decreased with the increase of growth time. The peak period of saponin content varied with the
bean varieties. Compared with the other six varieties of snap beans, the saponin content in the full hall was the highest, with
the highest saponin content of Mantangcai whole pods of 23.62+0.14 mg/g at 35 d. The change of saponin content was
closely related to the sprouting time of bean seeds and bean varieties. Salt stress treatment could significantly increase the
saponin content of Mantangcai seeds from (7.08+0.15) mg/g to (10.15+0.55) mg/g. The UHPLC-Q-TOF-MS analysis
showed that there were seven saponins in the crude saponins of the Golden Crown bean, including saikosaponin F, adzuki

saponin Il and astragaloside IV. This study provides data support for the in-depth development of soybean saponins in

Northeast China.

Key words: snap bean saponins; different growth periods; germination treatment; component analysis
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Fig.1

Contents of saponin in seeds and pods of seven varieties of Phaseolus vulgaris in different growth periods

LE: B FISE R AT M LR, TR RIS A i) A R A B 3% 25 57 (P<0.05) o

b XA e A S, RTEHASELH O X Sl AR
Fri a-TER BRI T A TR ST, AR T Mk
255X A BT S s, [RGB R f A
ST R ZEANEE

FH & 2 AT, XS A @A A v 5 b BR RN 25 1
HRUL, FEA M TR 2FE 1~4 d, B & Et b
T ZEHT (12.04+0.62) mg/g 9 i 3 [ (P<0.05) .
Huang 55" B 58 2 B0 R ZEAC R 3 d Jm, SR R arp

M, K BERT

LI 2
_ A% AL
@ 10 I 0.8% 5 1k4h
E o 1.2%58 404N
iz
16
o
m 4y

2

0,

REHH 1 2 3 4

KA (d)
B2 ANV IR & 2 A TR 4 e Fh T B S 5

Fig.2 Effects of sprouting treatment with sodium chloride
solution on the content of saponins in Golden Crown seeds
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Table 2 Effect of sodium chloride germination treatment on saponin content of Mantangcai seeds (mg/g)

bR
JEFTA (d) KZFHI ZHA 0.4% 5844 0.8% 58 k4 1.2%3A LA
1 6.83+0.20° 8.45+0.39* 7.80+0.79* 7.26+0.19°
2 6.06+0.33* 5.88+0.52% 6.90:£0.43 7.24+0.77°
7.08+0.15 . . . -
3 8.08+0.22° 8.88+0.34° 10.15+0.54° 8.40+0.26"
4 7.03+0.15° 6.51+0.38" 7.54+0.26" 6.36+0.38"

TE: SRR AL, af QR A B, aHfURE TR ZF, a- RS BT T R 2711 (P<0.05)
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Table 3 Composition analysis of crude saponins in golden crown seeds

5 B A TR L BRI LG P AR B (%) ey /eS| S5 ik
P1 S EATF 929.5468 929.5459 C,gHg0017 9 AT [23]
P2 KEHEAFITD 472.7430 472.7412 C;,Hy,05 17 BAFY [24]
P3 R 796.9810 796.9813 C4HgsO014 18 L=REES [12]
P4 BRIV 784.9700 784.9759 C,HggO 24 AT [23]
P5 NS B H VIR 971.1320 971.1367 C,H7019 22 BATE [23]
P6 BB A/D/B2 865.4838 866.4953 CyeH70 5 69 R [25]

P7 mERHTT 537.1280 537.1278 C,oH,5ClO, 49 R [23]
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