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Nutritional value and antioxidant activity of walnut (Juglans sigillata)
male flowers at different growing periods

CHEN Jing, WANG Changlei,ZHANG Wene,PAN Xuejun

(Guizhou Engineering Research Center for Fruit Crops,Guizhou University ,Guiyang Guizhou 550025, China)

Abstract :[Objective] The nutritional value and antioxidant activity of walnut male flowers in different
growing periods were analyzed to provide reference for development and utilization of walnut male flower
resources. [Method) The contents of 8 conventional nutrients including dry matter,crude protein,fat,solu-
ble sugar,starch,crude fiber,ash content and available energy,as well as 9 mineral elements including P,
K,Ca,Mg,Fe,Mn,Cu,Zn and B of walnut male flowers of ‘Qianhe-7’ (Juglans sigillata) harvested at
full fruit period (FFP,about 36 years old) and primary fruit period (PFP,about 4 years old) were deter-
mined. The composition of amino acids,as well as contents of 3 antioxidant activity substances including as-
corbic acid, total phenols and total flavonoids and antioxidant capacities (DPPH free radical scavenging
ability and FRAP iron reduction ability) were also analyzed. [Result] The nutritional components and an-

tioxidant capacities of walnut male flowers in different growing periods were significantly different. Con-
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ventional nutrient contents,such as dry matter,crude protein,fat,soluble sugar,starch and available energy

of walnut male flowers in FFP were significantly higher than those in PFP. Especially the fat content in
FFP was 50% higher than that in PFP. The contents of K and Zn in FFP were significantly higher than

those in PFP, but the contents of Fe,Mn,Cu,ascorbic acid,total phenols,and total flavonoids as well as an-

tioxidant activities in FFP were significantly lower than those in PFP. Walnut male flowers were rich in 17

amino acids,including 9 essential amino acids. The contents of total amino acid and essential amino acid of

walnut male flowers in FFP were higher than those in PFP. [Conclusion) The walnut male flowers of

‘Qianhe-7" in FFP and PFP can developed as conventional products and health products,respectively.
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Table 1 Comparison of compositions of walnut male flowers in different growing periods

A 4 TR/ LA/ K4y / Jig 5 / AR/ R/ HLEF 4/ A F g/
Growing (g+ kg™ 1) (g kg™ b (g kg™ D) (g kg™ b (g kg™ D) (g kg™ b (g kg™ D) (k] « kg™ H)
period Dry matter  Crude protein Ash Fat Total sugar Starch Crude fiber  Available energy

WM PFP 124.3£10.1 b 204.24+3.5b 83.1£5.8a 69.24+2.3b 100.94+2.3b 11.6+£0.2b 171.2%1.1a16 760.3+164.9 b
BRI FFP 143.2410.2 a 238.1+3.7a 90.2%+4.1a 135.9+6.0a 125.94+2.3a 15.04+0.1a 168.940.3 a17 388.2£399.7 a

TE S5 R LU AR UEZE” (n=3) 7R SR BT S M 22 MU B 8 AT 2 7 PO AR 1R) 30 i ) RS Rl /NG 5 B R 28 53 .35 (P<C0. 05) . T &l

Note: Results are “mean— standard” deviation (n=3),and Duncan test was used for multiple comparison. Different lowercase letters indi-

cate significant difference( P<Z0. 05). The same below.
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Table 2 Comparison of mineral nutrition of walnut male flowers in different growing periods

A K W/ #i/ 5/ B/ R/ i/ i/ B/ W/
Growing (gekg ) (gekg) (gekg) (gekg ') (mgekg ) (mge-kg ) (mg+kg ') (mgekg ') (mgekg 1)
period Phosphorus ~ Potassium Calcium  Magnesium Iron Manganese Copper Zinc Boron
VIRW PFP 7.340.4a 26.540.6b 3.3%£0.3a 2.9%=0a 488.941.5a 232.64+2.6a 31.1£0.5a 57.1+4.2b 29.1£1.1a

JERM FFP 5.6+0.4a 30.2+1.0a 2.94+0.1a

3.0£0a 360.7£2.2b 120.5£1.7b

25.320.4b 64.6E2.8a 30.0E1.8a
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A7 PSR L AE 9 B AR TR SRR (
FEpE T E B R Arg FI His, 822 (Try) P #5 B2 7k
it BN A 1 R i A AR D HL b T S IR R & M
B SRERY A0 %0 P wl R 41, 200, R R
42.8% , TEASAILIR AL 4y b o FLAT fe i 25 % 4 FH 1
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FER Asp LT 2B T Leu F1 Val, i i %
FIEF P Ala F1 Gly DL K& Z4 3R S 3R Pro & i
WA o AN TR AR I 0 A B A A ) B R R L

LA AILIR G RAAAE—E R . BRI
Ry HERE P R R R (127, 8 g/kg) TR A ERR S
5 (54.7 g/kg) & Ala.Val.Met il Leu & &=¥5 T
IR A AR AL B B) R HEAE ) Glu, Asp #il
Gly & B & m TR . MIERRF R E K
WCRE ) Rk R A RRE R R B EEAR R A K L F
Bra LR o i 25 5P J SRR B R AR A 1
REREFRWNCHE Ty TR ROt 6 RE R , X
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ELEEA-
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Table 3 Comparison of contents of amino acids of walnut male flowers in different growing periods g/kg
A K RERR IR R 22 7R B AR HEm W& R e = 2
Growing period Asp Thr Ser Glu Gly Ala Cys
1R PFP 14.3+1.3 a 6.14+0.4 a 8.04+0.2 a 14.940.4 a 11.640.6 a 8.84+0.6b 0.7+0.1a
JE A FFP 10.840.8 b 5.24+0.8 a 7.24+0.2b 12.34+1.4 b 9.14+0.2b 12.0+0.4 a 0.64+0.1a
AR WA R HAMR 558 E R SEHE R i & 2 A R 2 A R
Growing period Val Met Ile Leu Tyr Phe His
Y1 PFP 7.1+0.2 b 0.5+0.1b 4.6+0.5a 8.44+0.9b 3.4%+1.2a 3.24+0.9 a 2.84+0.2 a
AW FFP 9.0+0.2a 1.34+0.3 a 5.54+0.4a 11.240.9 a 3.0+0.2a 4.3f1.1a 3.0£0.3 a
AR i R K AR it 2 R WO W FE R B IR 0, 5 R
Growing period Lys Arg Pro EAA TAA Trp
YR PFP 5.8+0.5a 7.7t1.3 a 8.9+0.9a 45.4+4.9a 110.1£9.8b —
JE A FFP 5.84+0.3 a 8.3+0.5a 12.24+2.2 a 54.7+4.1a 127.8%3.7 a -
W2 RN M TR W 77 IR — "R ARk .
Note:“z” indicates essential amino acid;“—" indicates not detected.
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Table 4 Contents of bioactive compounds and antioxidant activities of walnut male flowers in different growing periods

AR PUIR AR /(g « kg™ 1) Bl /(g kg™ R/ (g e kg™ D) DPPH iR/ % FRAP/
Growing period Ascorbic acid Total phenols Total flavonoid Inhibition rate of DPPH (mmol « L™ 1)
Y15 PFP 1.34+0.1 a 42.8+1.1a 36.54+0.7 a 88.7+0.4 a 43.8+0.9 a
JEE W FFP 1.0+0.1b 36.2+1.0b 31.5+0.2 b 86.6+0.5b 37.9+1.2 b
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