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Physicochemical Properties Comparison of Pine Pollen Fiber and Its
Fiber after Compounding with Oat Fiber

QU Tao', GAO Fukai', CHENG Yong?, WANG Zhaojun’, ZENG Maomao®, QIN Fang’, CHEN Jie?,
HE Zhiyong>"

(1.Yantai New Era Health Industry Co., Ltd., Yantai 264000, China;
2.State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: The nutritional composition and dietary fiber content of pine pollen fiber, oat fiber, and pine pollen-oat fiber
products and their physicochemical properties, and correlation were analyzed to investigate the effects of pine pollen
(compound) fiber composition on their physicochemical properties. The results indicated that, except for the moisture
content, the proximate composition of pine pollen-oat compound fiber was between that of pine pollen fiber and oat fiber.
The water-holding capacity (WHC), oil-holding capacity (OHC), cation exchange capacity (CEC), cholesterol adsorption
capacity (CAC), nitrite scavenging capacity (NSC), and metal ion adsorption capacity (MIAC) of three fiber products
ranged from 3.04 to 5.14 g/g, 2.18 to 3.65 g/g, 0.04 to 0.20 mmol/L, 15.50 to 28.79 mg/g, 1.95% to 26.22%, and 15.58 to
19.16 mg/g, respectively. The results of principle component analysis and pearson correlation analysis showed that WHC,
CEC, and NSC of fiber products were significantly positively correlated with their crude protein, crude fat, and total soluble
sugar (TSS) contents (P<0.01, P<0.05), whereas significantly negatively correlated with their total dietary fiber (TDF) and
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in-soluble dietary fiber (IDF) (P<0.01, P<0.05); CAC were significantly negatively correlated with their crude protein,
crude fat, and TSS (P<0.01), whereas significantly positively correlated with their IDF (P<0.01). Results indicated that the
compounding of pine pollen and oat fiber could improve some of its physicochemical properties that were closely related to

the promotion of the digestive function of the body. The present results provide a theoretical basis for the development and

application of pine pollen fiber products, especially pine pollen compound fiber products.

Key words: pine pollen fiber; oat fiber; compound; nutritional composition; physicochemical property; correlation analysis
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Table 1 The proximate composition of three fiber products
oy K5 Ky HEHR KRN AT
" (%) (%) (%) (%) BHE(%)
M a X o .
‘&éﬁ*j} 4.77+0.44° 1.68+0.52" 8.02+0.35" 7.84+0.34" 17.48+0.07
TRy 7.3940.12% 2.48+0.74* 1.5240.49° 1.19+0.85° 0.74+0.05
SIZ
*/zf;ég 37450155 1.7140.34° 320£0.30° 3.30£0.05° 14.56+2.18°

T FFIARYING TR 2252 2, P<0.05; #2~35[H,

PR G B A Y S AR 2 Piow, R
LAWY TDF(88.75%) i 35 1= TP fE HE 22 21 4k 4y
(83.23%) FIANTELT 4i 4 (68.18% ) (P<0.05), FREFF 4T
4E w3 1 IDF(78.59%) Wb 3 157 T~ #0468 55 2T 4E Ky
(73.73%) FIFATELT 4EH3 (64.98%) (P<0.05) . HIT#HA
AEET ARy AN AE R /KPR B P BRI R T-453, SDF
TEFRBUT R ER 25, BRI S AR LT 4R iy i 7= 5 22
LI IDF K=,

2 YRR CAYEE
Table 2 The content of dietary fiber in three fiber products

FEM TDF(%) IDF(%) SDF(%)
WAELT YR} 68.18+0.08° 64.98+0.15¢ 3.20+0.07¢
e LT Yk} 88.75+0.07° 78.59+0.90° 10.15+0.83*

FAEMEE LT N 83.23+0.40 73.73+0.69 9.50+0.29"
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Fig.1 Particle size distribution of three fiber products
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Table 3 Water-holding capacity and oil-holding capacity of
three fiber products

B Bk(ge) e
KEGH kil AR SRR
WAMESFYER  5.1420.10° 2.18+0.06°2.53+0.04" 2.22+0.17° 2.27+0.12°
WEREAYER  3.04£0.02° 3.02+0.05"3.17+0.24°2.70+0.05°2.51+0.33

WAEER LT 4R 4.36+0.020 3.17+0.16° 3.11+0.04° 3.65+0.05" 3.20+0.02°

150 % 1l PR e i S o 5 0 NS S = 7/ R TS E R S

TAE T, —RPRRS XTI AR ) R IMK IR I FAAE
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24 BERAHTRIIRMEEN ST

APRE S A BH S TS e e L AR [ PR B E
FVAHFRELTEBREE ST INER 4 Fis . BEELT4ERIHES
FASASE ST AR AR Ry 280 B TS P AR (W
WP S TSR ET 4E IS ) SRR S RO B
eI s AR N GZ v RE 11, 3R 4 T, = RPEE S
A4 BH TS 738 e B 1 3 35K U I WA A LT LAy > A THE
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T EREHIUNFREL | Wy B AR L, IX S B He AT T LI
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T D SR AN AR | BRI I L SR B RE A,
PRI G BH 28 22 e e S IR A AELT 4Ny . A wr B
BT BE S R AT ERENS U2 | YRR
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Table 4 Cation exchange capacity, cholesterol adsorption
capacity, and nitrite scavenging capacity of three fiber products

PHESTACHhE ) IR RE )1 WASIRERTE BRAE T

B

(mmol/L) (mg/g) (%)
FAAELT AR 0.20+0.01° 15.5042.19° 26.22+0.38"
A LT YRy 0.04+0.01° 28.79+2.73° 1.95+2.31¢
IMEREZ TN 0.07£0.01° 21.29+5.04 14.97£0.28°

it F T AR X JI LT P 1 W2 B R T S ke A Ry S e
7/ SRR B e AN =y e o R B IR  (3Wi ed SH[E
7] PR 1A 5 2 R ] L T P EISCHG o R I ] s 4y Wz
P, NFE 4 T4, FHESE LT 4ERy RN AL THE 22 £T 483
P JEL TS RS2 S RE I 384, 435120 28.79 F1 21.29 mg/g-
A SCHRFRIE LT E 7™ 5 T FEpar 2 52 M £ 45 10 [ s
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Table 5 Metal ion adsorption capacity of three fiber products
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FE & Cu*(mg/g) Cd*(mg/g) Pb**(mg/g)
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Fig.2 PCA score plot of three fiber products
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Fig.4 Pearson correlation coefficient between composition and
physicochemical properties of three fiber products
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