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Effect of moisture content, particle size and dosage of wheat bran on appearance
color of stir-fried Dioscoreae Rhizoma by color space method with chemometrics
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Abstract: Objective To study the effects of wheat bran on the color of stir-fried Shanyao (Dioscoreae Rhizoma, DR, Chinese yam)
with wheat bran (sDRwb) by color space method and chemometrics, so as to provide the basis for the formulation of the quality standard
of wheat bran and the optimization of the stir-fried processing technology with wheat bran. Methods Stir-fried Dioscoreae Rhizoma
was prepared by adding wheat bran with different amounts (»), different moisture content (w) and particle size (@) as excipients. The
color difference meter was used to determine the appearance chroma value L*, a*, b* and the total chroma value Ea" [L” is the brightness,
a” is the red-green degree value, b is the yellow-blue degree value, Ea" = (L™ + a2 + b*?)!2]. SIMCA 14.1 and SPSS statistics 26 were
used to analyze the appearance chroma value of sDRwb. Results The moisture content of wheat bran mainly affected the appearance
chroma value @, and the higher the moisture content was, the smaller the a” value was. The particle size of wheat bran mainly affected
the appearance chroma value L, and the smaller the particle size was, the more dispersed the L* value was. The amount of wheat bran

mainly affected the appearance chroma value ¢ and b*. Within the range of 5—20 g wheat bran/100 g DR, the higher the amount of
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wheat bran was, the higher the value of a* and b* was. The range of appearance chroma value and total chroma value of sDRwb

processed with wheat bran of suitable specification were 81.09 < Ea" < 90.12. The discriminant functions of non-standardized wheat
bran specification parameters based on chroma values were @ = 0.688 L™ + 1.264 a*—0.872 5*—18.113, & = 0.058 L* + 0.049 a"—
3.696,n=0.346 L* + 0.867 a"—24.666, respectively. Conclusion The water content of wheat bran is less than 25%, the grain size is

10—50 mesh, 10—15 g of wheat bran is added into every 100 g of raw Chinese yam decoction pieces, and the concocted stir-fried

Dioscoreae Rhizoma decoction pieces meet the requirements of Chinese Pharmacopoeia.
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Fig. 1 Dioscoreae Rhizoma (DR, a), stir-fried DR (b) and stir-fried DR with wheat bran (sDRwb) control decoction pieces (c)

Q00290 0000

Q0D 0O O @&

‘000 ©
00

O &

2P0 @ ¢

™

e,
0 1 2cm

2 10.0% (A)~ 15.0% (B)s 25.0% (C)s 35.0% (D) S7kEMZIRIEIBFKISLZERE
Fig. 2 Stir-fried DR decoction pieces with wheat bran with 10.0% (A), 15.0% (B), 25.0% (C), 35.0% (D) moisture content
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Fig. 4 Stir-fried DR decoction pieces with 5 g (I), 10 g (J), 15 g (K), 20 g (L) wheat bran
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Table 1
results of DR, stir-fried DR, and stir-fried DR with wheat
bran (sDRwb) decoction pieces( X £ S, n =10)

Appearance chrominance value determination

FE i L a' b Ea"
2y 91.94%1.11 1.66%0.56 8.48%1.73 92.37+1.01
HEIC1125 80.24+£7.73 6.31£2.54 21.24+4.64 83.53+6.32
P12y 73.23+3.61 10.52+3.00 41.54+1.76 84.94+3.01

oM, WLZEELZ . L SEISLE, WESL
HEE LN L. o b EHY ARG BENE
5 (P<0.01),
2.7 ZERAEEKEN ARG EFMAIE R
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A B KB R ER IS BRI ER D L 2500 #EAT AL B A
Mg, SRWNE?2. 5 “2.67 B L 25% IR
RO EE, EKE Y 10% 2 2R IO Bl
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Table 2 Chroma value determination results of DR stir-
fried by wheat bran with different moisture contents (X £ s,
n=10)
ZERE
K%
10.0 70.99+2.93 14.22+2.19 39.00+2.85 82.28+2.04
150 79.07+2.82* 9.70+3.88 39.72£5.25 89.10+2.51%
25.0 84.4113.75% 4.0942.55% 23.7545.85% 87.854+2.85
35.0 85.00+4.67" 3.83+2.02% 24.21+5.61% 88.57+2.51

L a b* Ew’

HEIS 25 BT LR #P<<0.05  #P<<0.01

#P<0.05 #P<0.01 vs sSDRwb control decoction pieces
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Fig.5 PCAof L*, a" and b" values of DR stir-fried by wheat bran with different moisture contents
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Table 3 Chroma value determination results of DR stir-
fried by wheat bran with different particle sizes (X+ S, n =
10)
2L
/H
10~24 71.92+1.93 13.51£0.63" 42.11£1.71 84.45+1.91
24~50 7446+£3.80 12.04%x1.31 41.94£3.55 86.421+2.97
50~65 64.76+4.88% 14.93+£1.57% 42.41£3.00 78.99+3.29*
>65  61.1517.29% 15.08 £ 1.45% 37.69+3.52% 73.48+7.49%
S0 ZR IO B #P<<0.01

#pP <0.01 vs SDRwb control decoction pieces

a* b* Eab*

YIRS T 22 BRI AR > 50 B Z2 kb
BRI IR s ORI aF (- ). b* (H-
WO BARE, REFZHRAZ BT
FAMREI A G0 R sl A K. ABah, AW
SMIELEEAE LY Rl AR 2 B 22 BRI /s
T 50, RV BRI, AL W
FERRANE 5T o

282 PCA KEEMHSF AN SIMCA 14.1 ity
PCA, PP EEHERERERIE 6. HE 6 7]
w, SHMEIS LR A XA RS, T
T X 3 BE AN, 6 BH 22542 I AR A X A
RGN, 20N 10~24 HEIK
R BRI ST ARG S, B ZERRLAR RIS, TR
R B U IR R, SRR B I SRR
. AIRER I AZERRARI N, BRI RS s
R B I 5 AR . Rk, PR
R RN E/NT 24 Ho

29 AREIRAEXFHMTLZAIINER EEZIAE RER
29.1 EEERNE  $£2.4.37 00 F 7E A F
R EISHIEIS 2GR AT Ab I I 2
GERWF 4, HE AT, 5 “2.67 TP



FEH 2023E 107 $E54% B 198  Chinese Traditional and Herbal Drugs 2023 October Vol. 54 No. 19

* 6291 »

m RifE 10~24 H
L5 e A Kiff 24~50 H
- T v Kife 50~65 H
P e @ hife>65 H
~® v
0.5 / » P
[ \ ¢ Y i N P \
“ e o hant o R 1
g & \ ] Aal /
< 05 . b /
’S —— -/
-15 '-‘"‘\,¥ _7_7_77_-7_7_7_7_;/,//
&
-25 ; . : .
—4 -2 0 2 4

t1]

RA[1]1=0.878 0 R2[2]=0.1220 Ellipse: Hotelling’s 7% (99.0%)

6 TERZEZFKIHERLIZS L™, o', b {ER PCA
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Table 4 Chroma value determination results of DR stir-

fried by different dosages of wheat bran (X = s, n =10)
g% 9

* *

a b Ew'

5.3341.79* 28.70+4.03* 83.324+2.59
76.091£4.53 10.63£2.35 41.58+2.03 87.46+3.42
73.35+438 15.12+3.10" 47.86+3.35" 89.09+1.69*

67.54+5.67"% 19.24+2.98" 52.27+2.12% 87.76+2.77
S35 O L #P<<0.05 #P<<0.01

#P<0.05 *P<0.01 vs sSDRwb control decoction pieces
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Table 5 Bilateral 90% reference range of appearance chroma value of sSDRwb by different wheat bran specifications

xR L a b* Ea'
Bk 100 g 69.58~72.40 13.41~15.04 37.87~40.14 81.09~83.47
150 g 77.63~80.51 8.37~11.03 38.16~41.28 88.12~90.07
250 g 82.82~85.99 3.08~5.10 22.19~25.30 86.58~89.11
350g 83.44~86.56 3.01~4.64 21.92~26.49 87.55~89.60
kitz 10~24 H 70.74~73.10 13.13~13.90 41.07~43.15 83.28~85.62
24~50 H 72.13~76.78 11.24~12.85 39.76~44.11 84.60~88.23
50~65 H 61.78~67.74 13.98~15.89 40.58~44.25 73.98~81.01
>65 H 56.69~65.61 14.19~15.97 35.54~39.84 68.89~78.06
FEHE 5¢g 75.80~79.97 4.24~6.42 26.23~31.16 81.74~84.90
10g 73.32~78.85 9.19~12.06 40.33~42.81 85.37~89.54
15g 70.68~76.03 13.23~17.01 45.81~4991 88.06~90.12
20g 64.07~71.00 17.42~21.06 50.98~53.57 86.07~89.45

2.1 AEFREERINF B R X oA

B EEMNBEILAIRA L' o b"EH
DL R B E KB 0. ZERRIR 0. EHTE
n 3\ SPSS Statistics 26 FfF 47 0 3 1% 25 55 404
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1.264 a*—0.872 b*—18.113; HFE 7 al41, HAE
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L"1+0.049a"—3.696; HHE S AI%1, HAR L' o'
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A L aBHME S 5 b EAFERINE X,
AR AE L L) H10 55 5% B A =0.346 L*+0.867 " —
24.666.

&6 L'\ o'\ bEWNEIRSKEMEXMSES T
Table 6 Correlation analysis of L*, " and b” values on water

content of wheat bran
AebruE LM % Durbin-Watson
a4 P N
k&% & (VIF)  R? Lol
HE 0.071 —18.113 0.586 0.639

L 0.000 0.688 5.142

a 0.001 1.264 15.722
b 0.000 -0.872 7.277
3 +1ig

SEHS RINFE B S KR <25.0%, KifRTE 10~50
H, Z#kHE NG 100 5Tl 257 H 10~15g 1)
FARH R ES L2 RF A (R EZ) 2020 4R
Mo, ZEOSTRNE. kit FHE D
AR M LA B AN R, ISR R 5 M il
R R T AR LR ER D T

AR S SRe 60,22 G 8 T Bk A0 1L 25 D0 T AW £
JEME, RAHA: SIMCA 14.1 #4717 PCA, 45Kk
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Fx7 L. o bENEHKNEEXES T
Table 7 Correlation analysis of L*, ¢ and b" values on

particle size of wheat bran

29 P 4)#‘/%?’% LS % Durbin-Watson
&% = (VIF) R? s
WE 0.000 —3.696 0.393 0.483
L*  0.000 0.058  3.308
a* 0000 0049 3308
b 0.080 0.000  0.000
#8 L'\ o\ bEMNEHASMHEXMEST

Table 8 Correlation analysis of L*, a* and b* values on

dosage of wheat bran

AebriE  HLELMST ¥ Durbin-Watson

28 P
&% &= (VIF) R? g
WE 0.000 —24.666 0.557 0.492

r 0.000 0.346 3.308
at 0.001 0.867 3.308
b 0.359 —-0.059 0.000

I CLAIML €8 FEE AR A PEAN FR B mT DA W40 B A ) i 411
WNEIREN o R e A =B B 2 I e G R 5
24 8L 2020 AFRR I 1 Ll 2500 R € FE A AU 90%
ZHEJEEN 69.58<L"<<80.51. 8.37<4¢*<<17.01.
37.87<b"<49.91. 81.09<E,"<90.12, &/ T %
B L. o' b"5FHKEKE. ZENG, ZHEHE
Z 18] B AE A v A L 0] ) ) R B 0 =0.688 L™+
1.264 a*—0.872 b*—18.113. &=0.058 L*+0.049
a*—3.696. n=0.346 L*+0.867 a"—24.666, Frth
ZEGEHREGKE. NEMHEGERECR, L
BrAz =, A2 Al AR A 7 o R AR €0 22
TG, A= RS K E . RiAR e &
AR BN TEE A UL 00 4 1) oy 0 b F0 A o & UL P £
DA R ZE AT AR G A AN G
RIS, AN AEFRAE AL 300 ) ) R 5 b B 4R 5L A
FIWrEL B, LRSI T2,

TEAB T, RS /K E T B BRI L 25T
SN LY GREE) o (- fEE) i
K, ATREM R R 228k B K | 0K, AR T ol
AR A R AN TCIEIA B 78 7y AL 2
HI, B3 7R S Al kit
B 7O LT GREEED MIbR#EZ, TTREM 5 A
R FRRAR N, FSZ ™ A AR B R, K
BRSO g, It BEEHW
VER A B S I BRS B Rl , L FSEL

YR MR 5T, AR — SRR e 22 R R
B FEN T o (-G OEED. b° (H-0E
TR MR, AT REM R LRI 22k %
FLAZ A R R R AR R I B
. R,

T AR 2 IR Ry =, A B AR
fege i U ot B 2 WL AL I PR AT SRR W I,
AR 2R IR R, AR R E
St T REARYE 5P AR

HBAHR PR ARG LEA 5 F R
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