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Extraction, structural analysis of walnut dietary fibers
and effects of particles on its physiochemical properties
GENG Shu-wen,ZHANG You-lin" ,ZHANG Run-guang, RUAN Xiao-hui, HE Xin, JIN Zi-chun

(College of Food Engineering and Nutritional Science ,Shaanxi Normal University,Xi’ an 710119, China)

Abstract; To provide basis and reference for the utilization of walnut dietary fibers, walnut dietary fibers were extracted using
chemical extraction methods and the physiochemical properties of five fibers with different particles sizes, including below 40
mesh ,40~60 mesh,60~80 mesh,80~120 mesh,120~160 mesh and beyond 160 mesh,were also investigated. Results suggested
that the yield of walnut dietary fibers, composing mainly of 76.34% of dietary fibers and 5.41% of protein,was 12.47% .Infrared
spectroscopy scanning pictures indicated that walnut dietary fibers had remark absorbance at 3420 c¢cm ™', suggesting fiber
structure had not been destructed.The significant differences of water—keeping capability , swelling capability and viscosity were
observed during determining physiochemical properties of five dietary fibers with varying particle sizes.The best water—keeping
capability,7.76 g+ g™', was observed in walnut dietary fibers with 120 ~ 160 mesh, and the best swelling capability and
viscosity ,5.28 mL+g™",21.25 mPa- s, respectively, both were observed in dietary fibers with 80~120 mesh. However, walnut
dietary fibers size over 160 mesh had the best oil-keeping capability, with 1.92 g+ ¢~'.In addition, absorption capability of
glucose was optimum at the particles 120 to 160 mesh, cation absorptin capability peaked at the particle range of 80 to 120
mesh.Overall ,walnut dietary fibers with the particle size of 80~160 mesh had the optimum physiochemical properties.

Key words : deoiled walnut ; dietary fibers ; particle sizes ; physiochemical properties ;absorption capability of glucose ; absorption
capability of cation
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Table 1  Basic compositions of walnut dietary fibers and deoiled walnut residues
15%(% ) EEAgEEE (%) HEAREHE(%) KAt (%) K& R (%)
Wi AR - 18.62 +1.65" 59.57 £0.78" 3.86 +0.5425° 5.54 +0.53"
ORI & 27 4 12.47 +1.87 76.34 +3.16" 5.41 £0.04" 3.34 £0.6154° 7.63 £0.65"

TE R PR RN TR R R b R AR & 22 57 (p < 0.05) ¢

J&, FIRA W A 0.5 mL ¥ &>k 0.1 mol/L (1Y
NaOH %, 7. ZI B, [ IR ), eBHE SRR &%
Winy pH, EE LRE%, EEIRAGEW pH FHEE
FT52 (PR BRI NaOH 5 %% 1A pH T &5 (E AR T
0.3) LT MY NaOH 5 AR T 22 T B0 R AL B, TR
BV ) pH G ABARAEE S
1.2.8  #ZPRMINE LT 4 Xt 2 AR BEL A e D M e %
BRI £ 2T 4 2B B 7 I E 2% Qi J 25 iy
Irik o WA I RE 5 FH JG 7K 20 WE 30 43 e ik, B 25 /N4y
T, Z e BT 45 CHEBTERFA S T2 h, [ 205
HERSEA . HEFIFRER 0.2 ¢ JOBEFES,, I 10 mL ¥k
BE Ry 150 mmol/L 3 2 HEIE W, i+ 1 h, it A 12000
MWCO #4375 7 4% i Hr 60 min, &5 fFE 10 min I H
0.5 mLaBHTI , SR FH AR I — B 198 325 0 2 38 T ViV 4 24
WEm, FES, DLARINER S (&4 10 mL ¥R EE N
150 mmol/ L #j4BH ) VEZS IR IR,
1.2.9 ZHRMIRE LT e oM ssE i A [RlRE i A% Bk
RO B 2 4R RAOWL 25 48 SR FH S i 7 W 5B I 8%, ik
FAHHCH 1000 %,
1.3 HIEZITS S

IRFEFRII G R, M RE L R X £ SD Ko
e gt it 5 4 A % DPS &k 4., B is4 ® %M
Excel 2007 Fil Origin 8.0 #{f
2 HFR5HH
2.1 PRk S tkEE R T HEERAR K 5 7

B SERT MR AR B A2 1k i A 1 A AR B AT
HEPE O HEAT T IEAS AT, AT R LR 1. o
1 HEH, BEZHMPEARESERE S, N
59.57% , M B4 & /IR Z , 2 18.62% , K 43 FisK
SremiR b SR, AR E A 4R B A R A
XA 5.41% | BB 47 4k & = W T = 76.34% , 145
SR I, A% Bk KA IS B £F 4k 3 USSR 12.47% . 1k
AN Bk RS B 2R 4k Hp oK o Bt e T AR A kA,
X AT i T A MOk R £ 2T 4 B B 19 35k AT,
WU T 28 S B K 43 T8 FE IR 4y & w7 i, I IR
AR SRS LT 4ETC B 225 (p >0.05)
2.2 HifEtZHkta S Pk | AT E LM EIE ST

SR FHARE R 2T A1 5 30 4 2 % 56 R A AR R AZ
MRS S £ 4 IE 17 w1 20 8548 43 BT, LA 1 45 51 UL
1. tHE 1 & W, 56 RR &% Bk ko A% Bk g & £F 4 72
3420 cm ' AbIELAT BH S A0 2T 4 2 RRAE g, 15 B
PIF A e LT 4™ o Ak, 6 A% Ak R A A% Wk
JREE LT 443 IAE 2931 em ™ Fl1 2922 em ™ AR B T Y
Wl , 1206 S C— HOBRAE i . WA, Hh
(A)FH, LIS R Bk K1 7E 3600 ~3200 2933 ~2922 %
1642 ~1640 cm ™' #BEA3 BH i B9 W Mo i, 3 = A~ g4y

52 ozt

HCHE O-H C-H KI7 8 BALG 1) B9 R ik i fig e, —
HRIEHEAE , R IR RO A AR R e, &
1(B) R, BRI £ £F 4E7E 1640 om ™' Ab B Wk
W, P 2 A~ e WU BB 10 27 4 vh i R BT B
WBIT I3 . AZMORURE LT 4E7E 1780~1700 cm ™' 4b Hy 31
U S IR AT U, 220 A B R AR T IR A0 ™ 8 A f k2%
EPRIBURE B AT e i B b, A2 WOk RS £ 27 4 b 1 27 4
BRI LT AERR

3420 cm’!

0.0

4000 3500 3000 2500 2000 1500 1000 500
K (em™)
2922 cnr;"

3420 cm’!

0.6 : i T y T T T
4000 3500 3000 2500 2000 1500 1000 500
Peke(em™)
BT BIRRZHOR (A) SAZBRIE Er 27 4 (B) 215N 4]
Fig.1 Infrared spectra of deoiled walnut( A)
and walnut dietary fibers(B)
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Fig.2 Particle size distribution of walnut dietary fibers
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Fig.8 Glucose adsorption capacity of

walnut dietary fiber with different particle sizes
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