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Effect of Soaking Conditions on Purine Content in Whole Soybean

LI Yue-jia, CHENG Yu-liang, GUO Ya-hui, YAO Wei-rong, XIE Yun-fei, QIAN He

(School of Food Science and Technology/State Key Laboratory of Food Science and Technology/International Joint Laboratory on Food Safety, Jiangnan U-

niversity, Wuxi 214122, China)

Abstract: Soybean is a high-purine food, in order to reduce the purine content of whole soybeans,this study soaked soybean
with different conditions, the perchloric acid hudrolysis was used to extract the purines and their compounds and the purine
content of soybean was determined by HPLC to study the influence of soaking conditions on purines and their compounds. The
method of single factor and orthogonal experiment were used to optimize the technological conditions. The results showed that
under the soaking conditions which including addition of calcium chloride 4% ( g:mL) , soaking temperature 60°C , soaking
time 2. 5 h,the ratio of material to liquid 1:5(g: mL) , the removal efficiency of total purine in whole soybean was the best,
which declined from 1. 645 mg+g™' to 1. 199 mg-g~".

The removal of the main purine compounds were small molecule pu-

rines, the macromoleculars were not easy to dissolve from soybean. The loss of nutrients in the treated soybean was small and

the overall sense was good.
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Fig.2 Chromatogram of total purine in soybean
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Fig. 4 Effect of calcium chloride content on purine content in soybean
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Fig. 5 Effect of soaking temperature on purine content in soybean
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Fig. 6 Effect of soaking time on purine content in soybean
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Fig. 7 Effect of ratio of material to liquid on purine content in soybean

2.4 EXHEMUERBSEE

PePE AR WA E N IR R B 125 BPRHI
FE, B AR B T i TR B R ] 3 4~ R 3R
X R TR IS 2R 5 1 25 BRBBCR , IE SS9
PRSI 2, 3R 3 nl I, 520 K BN &
BARMWHZEER N B> A > C, R E > 5k
FHA R > IR ] SR ERC O A, B, Gy  (HARYEZAC L
PEATIREGAT A K RS & ik 1,227 mg-g ™',
w TS S S ARSI ZE SR, N s S 5, B
A,B,C; iR H, RV ALES IR 4% , R iR
60°C ,RIMIA] 2.5 h BHR L 15, OIS KGR RS

FZEN1.199 mg-g™'
F2 EXRWRITERRKE

Table 2 Factors and levels for orthogonal design
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Table 3 Orthogonal test results of soaking conditions
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Test number
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1 3 55
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3 3 65
4 4 55
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6 4 65
7 5 55
8 5 60
9 5 65
k1 1.321 1.480
k2 1. 366 1.297
k3 1. 440 1.350

% 2% Range 0.119 0.182

1.5 1.415
2.0 1.293
2.5 1.254
2.0 1.514
2.5 1. 199
1.5 1. 385
2.5 1. 509
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2.0 1.410
1. 400
1. 406
1.321
0. 085
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Table 4 Comparison of some indexes between common soybean and treated soybean

s} G S DUVEENS R
TiH HAR . - A .
Fat Supernatant purine Precipitated purine Total purine
Item Protein/ (g-g ") . . . .
/(gg™) /(mg-g™") /( mgeg™) /(mg-g™")
Wil
0. 368 0. 181 0. 802 0. 808 1. 645
Common soybean
JLEL)
0.329 0.152 0.463 0.754 1. 199

Treated Soybean

3 #RSHS

AN Clariana 46 {4 97 W RS VR e it , AR &L
HR UL N Ko T R RS R Y R, JF 2
HEZE T A OB €3 25 X HE AT 400, i
TR KT B 5 1. 645 mg-g ™', 5 X
AR B SE R, RN R E R T
W (8 A3 BT A, S R 40 ) R v 28 ) ot &5
it 5N REN Y BT AR AL, 8 o SR
Wi W Kb B IS, N oy - R R 2R R b T
42.23% , K1 EE Y i 1 6. 78% , KL
WU/ 1 27, 13% , PR IV L BR Y B2 /Ny

T A RS B, X5 R A0 o 1) I 4 2 ) o g R
AN

3 A B 43 4 S R X WA SISy I 1) I RS A R
YER PR RIZ A A5 T R RS 5 19 S BRAK
e ZE LRI ARG I WO K RS | 2 R Ak R
e hf  FEAALESUS I 4% BRI E 60°C 17 i
FE] 2.5 h BHRE EE 1:5 (g mL) BS54 T, KGR
W BRI, N 1.645 mg-g ™ FRER] 1.199 mg-g ',
Rk B LR/ N TR ER Y, HEA
Br RN AR E R . RHA T 265K
L TEOR B R G 1 R 2548 52 B B RT 4 T, 1%
I T RS B i, n] Bk K G RIS T 25 2%



302 A & 24
soybean milk [ J]. Food Science and Technology, 2013 (4) :58-
S 30k 62.)
[11] ?%’%t, W, /5 SO, 55 . AT - B 2 B KR P g 1)
BEFELI]. o ) 45 9R, 2014,20 (6) :61-63. (Rong S Z, M, Lu Y L, et al. Exploration to the salting-adsorption of purine
Zhang Y N, Wang D, et al. Study on the purine content in com- exclusion from soybean milk [ J]. Food Science and Technology,
mon dried legumes and legume products[ J]. Food and Nutrition 2015 ,40(7) :90-93. )
in China, 2014, 20(6) :61-63. ) [12] Clariana M, Gratacés-Cubarsi M, Hortos M, et al. Analysis of sev-
Y By Y
(2] o, Bmm O, SR A, 25 . vl R 1 A R 1 i B en purines and pyrimidines in pork meat products by ultra high
F e 23 2L Fy
Wity TZBTE L) ). AW 25, 2014, 31(4) 2 107-109. performance liquid chromatography - tandem mass spectrometry
(Wang B, Huang L N, Qiu L J, et al. Preparation of low nucleic [1]. Journal of Chromatography A ,2010:4294-4299.
acid yeast extract by a mesotherm/light-salt method[ J]. Journal of [13] Rboert L, Macy J R, Donald H, et al. Water-soluble flavor and
Biology, 2014, 31(4) :107-109. ) odor precursors of meat. 3. changes in nucleotides , total nucleosides
- 3 B A FL B | S b 4 =)
(3] BEH, Ty kit IR Eran IR R[] £ B and bases of beef, pork and lamb during heating[ J]. Food Science
/\ E
99F %,2012, 33 (12):228-231. (Mao Y T, Wang M L, and Nutrition Department, 1970(35) ;78-80.
Zhang H. Recognition and development of low purine foods[ J]. [14] ZEB . (RN S SRS HO R I S0 407 D . e B g
Food Research and Development,2012, 33(12) ;228-231. ) T4 R A2 2012, (Che K. Detection and analysis of low-
P P 5 TEE A =, n >0y = L
(4] BhARA . KU AR SRS BT[D]. 55 8 - 35 B K purine and defatted soybean curd powder [ D]. Daqing: Hei-
2013. (Lu C M. Investigation on dietary purine intake of patients longjiang Bayi Agricultural University,2012. )
with gout[ D]. Qingdao; Qingdao University,2013. ) [15] rh A R SEAIE o [ AR T 5 2 . i B
SRl .521- i
(] RERES,2016, 35(3) :521-524. (Lyu Z. A review on the 2010. (The People’s Republic of China, China National Stand-
relationship between purine content of Lyuetabolism in human body ardization Administration. Determination of protein in food: GB
soybean and uric acid[ J]. Soybean Science, 2016, 35(3) :521- 5009.5 ~2010[ S]. Beijing: China Standards Press,2010. )
224 [16] st ARSI f SR b AL A B2 2 e A
[” : ﬂﬁEP]ZZﬁ,ZOIS(Q) :1461-1463. (Yang L L, Huang L Z, (The People’s Republic of China, China National Standardization
Deng J G. Research process of animal model of gounty arthritls Administration. Determination of protein in food: GB 5009. 6 —
[J]. World Chinese Medicine, 2015(9) :1461-1463. ) 2016[ S]. Beijing: China Standards Press, 2016. )
[7] Jankowska D A, Trautweinschult A, Cordes A, et al. A novel en- [17] BRAhAE  BRERTE MRaE, 4. O S g R T o
zymatic approach in the production of food with low purine content "ﬁﬁj“lj Bz AL 1]. R 22 e 5, 2010,35 (4) : 136-145
7] . ZAS ey, 5 H - .
using Arxula adeninivorans endogenous and recombinant purine (Luo X N, Chen C Y, Chen X Y, et al. Purine contents of soy-
degradative enzymes[ J]. Bioengineered 2015, 6(1) :20-25. bean products and its changes during soymilk processing[ J]. Nu-
(87 bl S AU I R 5 S RS2 [ D). b5t . b e bl e 2 trition Science Journal ,2010,35(4) :136-145. )
2014. (Sheng F. The clinical and basic research of gout[ D]. Bei- (187 WS W . oo 35 ML UL JE X S B TR B2 [ T ] o i
jing: Peking Union Medical College,2014. ) 2 1998.,19(6):29-32. (Li L T, Cao W. Influence of soybean
; PN
(O] FBhme, s, BAREL . <G 45 o DUVE B2y i (9 ) 2 B 5 soaking temperature on tofu processing[ J]. Food Science, 1998,
(], o B2 ) 2 e 2 41, 1986, 8 (6) :490492. (Zhou X Z, 19(6) :29-32.)
Liu L, Zhen D K. Preliminary study on the method of precipitation [19] XAk . i rhImsm & B sE KA B9 [ D], &0 : 2%
. N N
of nucleic acid by metal ion[ J]. Acta Academiae Medicinae Sini- 4l A2 2009, (Liu S L. Study on the determination and sepa-
cae, 1986, 8(6) :490492. ) ration of purine content in Soybean[ D]. Anhui; Anhui Agriculture
[10] BEWH, Ty, akut, 55 . SRAT 1 B0 BR T3 b BERe 49 5 1) 45

FE[1]. £ 5B, 2013 (4) :58-62. (Mao Y T, Wang L M,

Zhang H. Exploration to the salting-out of purine exclusion from

University,2009. )



