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Abstract: To provide references for construction of sensory evaluation system, and also for quality control and
improvement and standardized production of flaxseed flours, this study comparatively analyzed the sensory quality
properties of 20 commercially available flaxseed flours, focusing on exploring the effects of raw material varieties
and maturation processing on particle size, microstructure, aroma profile, taste and mouthfeel, as well as surface
properties. Results showed that particle sizes of the samples mainly ranged from 0.20 to 0.45 mm. Only in the sam-
ples with large particle sizes without lumps were complete embryo cotyledon cell cavity structures observed, along
with a small number of nearly spherical proteomes, but the lipid bodies had all collapsed. Most flaxseed flours dis-

played "roasted fragrance" and "oily flavor", as well as the taste attributes of "postnasal aroma", "crispiness", "
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dy texture" and "stickiness". However, some samples showed strong "seaweed flavor", "raw green flavor", "rancid
flavor" and "raw walnut peel flavor". Most flaxseed flours possessed well "luster", but displayed apparent differenc-
es in particle size and uniformity, and some samples showed lumps with poor "surface looseness". Principal compo-
nent analysis and cluster analysis classified different commercially available flaxseed flours based on differences in
taste, flavor, aroma and surface attributes. Among them, low—temperature baking produced flaxseed flours with off-
flavors, such as "rancid flavor", while low—temperature baking formulated flaxseed flours with "raw green flavor",
"raw walnut peel flavor" and stronger "stickiness". Microwave—roasting produced flaxseed flours with stable sensory
quality without obvious off—flavors of "rancid flavor" or "raw green flavor". High—temperature baking makes flours
have stronger "stickiness" and "uniformity" features. In conclusion, "roasted aroma" and "crispness" of flaxseed

flours could be enhanced by screening flaxseed materials, adjusting key parameters of maturation process, while the

non

unpleasant flavors and textures, such as "rancid flavor",

sandy texture" and "sticky texture" could be also reduced.

Key words: flaxseed flours ; microstructure ; sensory quality ; maturation process ; multivariate statistical analysis
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Table 1 Basic information of 20 kinds of commercially available flaxseed flours
i A RS
ErRe) Jk 7 AT 2 IR/ 7N PRI
Production
No. Material Producing area Thermal processing o Packaging form Shelf life
specification
T ARG TSR . . .
SRR e, o ’ 500 g/4% U AP 61
) Low—temperature microwave pro-
Golden flaxseed Shaanxi, China ) 500 g/ bag Vacuum packed, light—proof 6 months
cessing
i T AR T Ao . .
3 L BT Bt S 250 g5 PR 641
2 Low—temperature microwave pro-
Brown flaxseed Shaanxi, China ) 250 g/bag Vacuum packed, light—proof 6 months
cessing
3 G (A JFRAT WS, T T A 250 g/4% A R 91 A
Golden flaxseed Inner Mongolia, China Microwave processing 250 g/bag Bagged, non-light—proof 9 months
. G O RRFF W5, P E TRlciz 2 300 g/4% e A 124/
Golden flaxseed Inner Mongolia, China Microwave processing 300 g/bag Canned, non-light—proof 12 months
s 4 (0 JFRAT L, o LA 500 g/4% BN i 611
Golden flaxseed Hebei, China Low—temperature roasting 500 g/bag Bagged, light—proof 6 months
6 & (TR AR, 1 R MR 300 g/iift e AL 61™A
Golden flaxseed Shandong, China Low—temperature roasting 300 g/can Canned, non-light—proof 6 months
; <& 0 FRFF LRI 108 CAIRIR LK 230 /i A% Rkt 124~ A
Golden flaxseed Anhui, China Low—temperature roasting at 108 °C 230 g/can Bagged, non-light—proof 12 months
. G (O FRAT TR T IR ALK 200 g/iift R A 1241
Golden flaxseed Anhui, China Low—temperature roasting 200 g/can Canned, non-light—proof 12 months
0 G B RRFF pild IR AL 500 g/4% A% B 61 H
Golden flaxseed Northeast China Low—temperature roasting 500 g/bag Bagged, light—proof 6 months
0 o (5 JFRFF W5, P LA 160 g/ift e A 181-H
Brown flaxseed Inner Mongolia, China Low—temperature roasting 160 g/can Canned, non-light—proof 18 months
) JE AR B A A AL 3
GO RRFF IIF L ol IR AL 500 gf i 61 H
11 Deoxidation fresh—keeping bag,
Golden flaxseed Shandong, China Low—temperature roasting 500 g/can 6 months
light=proof
. & (S FRKT WS, T TR AERT (<45°C) 250 g/t ENE NS 124-H
Golden flaxseed Inner Mongolia, China Low—temperature roasting (<45°C) 250 g/can Bagged, light—proof 12 months
3 G O RRFF S IR AL 300 g/4% RS ATHEG 61 H
Golden flaxseed Inner Mongolia, China Low—-temperature roasting 300 g/bag Canned, non-light—proof 6 months
" 4 (I JFRFF LR P R A 500 g/t A% G 61H
Golden flaxseed Anhui, China Low—temperature roasting 500 g/can Bagged, light—proof 6 months
s G M JRRFF S IR AL 453 g/4% e AR 124-A
Golden flaxseed USA Low—temperature roasting 453 g/bag Canned, non-light—proof 12 months
6 & (T RRKT e, Rt AL 250 /4% e R 91 H
Golden flaxseed Hebei, China Low—temperature roasting 250 g/bag Canned, non-light—proof 9 months
- 16 EOIFRF At IR 250 g/4% R i 124~
Brown flaxseed Northeast China Low—temperature roasting 250 g/bag Bagged, light—proof 12 months
8 1 RAT B TR AR 250 g/4% ERE N i 124/
Brown flaxseed New Zealand Low—temperature roasting 250 g/bag Bagged, light—proof 12 months
. L ORHBCRS R A R
& O RRAT WEEl fey i 2 250 g/4% 124/
19 Oxygen absorber packaging,
Golden flaxseed Inner Mongolia, China High—temperature roasting 250 g/bag 12 months
bagged, non—light—proof
- & (RS LR [l 160 g/ e R 1849 H
Golden flaxseed Anhui, China High—temperature roasting 160 g/can Canned, non-light—proof 18 months
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Table 2 Sensory evaluation form of commercially available flaxseed flours

EfaL N Bt W hRiE(0-1043)
Index Attributes Scoring Standards (0-10 points)
oy — R NRAR BB S P E S
Roast aroma An aroma reminiscent of baked grains
IR — Bl R A IBA B /N A
Seaweed flavor A salty aroma reminiscent of seafood snacks
ey R ok — R IR B S AR BT A Sk
FUEME Rancid flavor An odor reminiscent of oxidized and deteriorated oil
Aroma attributes AT IR — AT LU AR S A= 3 2 2E Y AR
Green flavor An odor reminiscent of green malt
AR — 7] LUIBAR ST e £ i Ok
Oil flavor An odor reminiscent of fresh cooking oil
GRS — IR A S Bk e 1) Sk
Raw walnut peel flavor An odor reminiscent of raw walnut peel
[y oy e T8 VBB MG , 215 A A e JR
Crispness Refers to a crisp and crunchy taste
VLR — L LRI 7 2 TR IOR R BRR 14 i
Gritty sensation A tingling and crispy sensation after chewing
R e 1k Bk — Rl A TEE IS B IR RE
Taste and flavor attributes Stickiness to teeth A degree of stickiness to teeth after chewing
SRR — AT LABCAE B e oA R
Off-flavor degree An odor reminiscent of burnt or rancid flavor
SR A AR L S A R L
Retronasal aroma intensity Intensity of retronasal aroma
DGR Bewa, Gy
Luster Golden yellow with uniform color
UKL/ TR A IR
Femm Particle size Fine particle size.
Surface attributes WORL S 1k UKL RN
Particle uniformity Uniform particle size
IR HLE PN A IDIR: Y VN

Surface looseness

Uniform size with loose texture
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Fig.1 Particle size distribution of different commercially available flaxseed flours
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Fig. 2 Visual morphology of different commercially available flaxseed flours
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Fig.3 Microstructure imaging of different commercially available flaxseed flours
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Note: A: radar chart of aroma properties; B: radar chart of taste and flavor properties; C: radar chart of surface properties ; The outermost numbers repre-

sent the sample numbers of flaxseed flours, and the inner circle represents the score
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Fig. 4 Sensory evaluation of different commercially available flaxseed flours
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Fig. 5 Principal component and cluster analysis of sensory characteristics for different commercially available flaxseed flours
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