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Abstract: Objective To implement an evaluation system of functional food crude materials for their ranking to support the
registration policy as required by legislation. Methods Firstly, literature review and expert interview were used to determine the
factors and their hierarchical relationships for the construction of the Functional Food Crude Materials Evaluation System (FUFMES).
Secondly, the Analytic Hierarchy Process (AHP) method was used to calculate the weights of these factors. The specific method was
used to construct a judgment matrix based on expert ratings, and R language was used to conduct consistency test and maximum
characteristic root test was performed to obtain the weight of all levels of indicators. Thirdly, the extreme value was calculated for each
factor; Fourthly, the index score and the ranking result were generated for each crude material; Lastly, the rankings obtained based on
FUFMES were compared with that from the expert panel. Results A total of 56 factors that were important for the evaluation were
identified. These factors were organized in three levels. In particular, 6, 39 and 11 of them came from the first-level, second-level and
third-level, respectively. The weights of these factors were determined using the AHP method. Nine crude materials were analyzed
using FUFMES to generate the following index scores: Panax quinquefolium (0.49), Panax ginseng (0.48), Ginkgo biloba (0.21),
Ganoderma lucidum spore powder (0.08), fish oil (0.06), Spirulina platensis (0.03), Coenzyme Q10 (0.02), melatonin (0.01), garlic oil
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(—0.03). Comparison of the rankings based on FUFMES index score and those by the experts showed high degree of consistency.

Conclusion FUFMES for integrated evaluation of the functional food crude materials were successfully established. FUFMES will

become an invaluable tool for the ranking and evaluation of functional food crude materials catalogue and provide scientific basis and

technical guarantee for the promotion of functional food crude materials registration.

Key words: functional food; crude materials; evaluation system; AHP; ranking; Panax quinquefolium; Panax ginseng; Ginkgo biloba;

Ganoderma lucidum spore powder; fish oil; Spirulina platensis; Coenzyme Q10; melatonin; garlic oil
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Fig.1 Research methodology and workflow for FUFMES
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Table 1 Value table of random consistency index R.I.

M#% 12 3 4 5 6 7 8 9 10

RI. 0 0 052 089 1.12 1.26 136 141 1.46 1.49
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1.40,1.45,1.49)
lam <-

FALSE)$values)

as.numeric(eigen(A,symmetric=

lamMax <- max(lam)
CI <- (lamMax-nrow(A))/(nrow(A)-1)
CR <- CI/RI[nrow(A)]
if (CR < 0.1){ #ifi & —H P 2R
eigenvectors <- as.numeric (eigen (A,

symmetric= FALSE)$vectors)

MaxFigenVector — <- eigenvectors
[1:nrow(A)]
priorities <- MaxFEigenVector/
sum(MaxEigenVector)
cat("Acceptable consistency, the

Consistency Ratio is:",CR,"\b . \n")
cat("The priorities are: ",priorities,"\b \n")
}
else { #ANf & — B 2R
print("Inconsistency")

CR

WM|:1

M,
" | WM,=0.0870 |

» M3
WM;=0.0990 |

- M4
| WM4=0.2680 |

M;
" WM;5=0.4659

Ms
"1 WM=0.0801 |

' M3| WM31:0.0495

| M3, WM3,=0.0495
{ M4] WM41=00536

! Mg WMg=0.0401

.‘ M(,z WM(,2=00401

}
else{ #A 2 7
print("The priorities are not square matrix")
}
}
else {#AN 2 HAE
print("Not a Matrix")
}

12 17 45 B N : Acceptable consistency, the
Consistency Ratio is: 0.03522376. The priorities are:
0.08700297 0.09904711 0.2679755 0.465899 0.08007543 .

S5RFTR Mo BHIRIE H FEARACE Y 0.087 002 97,
M SCHRAK AR FE PR EE A 0.099 047 11, My ArifE 545
FAFEARAN EE A 0.267 975 5. Ms ELAtkifE AR £ i 15 2

BARALE A 0.465 899, M = MLRARALE Hy 0.080
075 43. WA EREM, WHERTFRET 14—
RAGHRH) & IRV E B, AR T 142
RPN & = S E B, THE S H FUFMES
H S TR AR G ALE, FRbRH S R4 R
L 2.

M WM;,=0.0037

M]z WM12=00037

M127 WM127=0.0037

. Mz] WM21=00290

Mzz WM22=00290

M23 WM23:0'0290 .M3|1 WM3|1:0.0165

‘Ms12 WM;1,=0.0165
1Ms13 WM3,3=0.0165
‘M3, WM3,,=0.0124
1 M3 WM3,=0.0124
1 M3 WM3p3=0.0124
L Mi24 WM324=0.0124

| M42 WM42=00536

M43 WM43=00536

| M4y WM44=0.0536

| Mus WM45=0.0536

{Mg11 WMg;1=0.0133
'M()lz WM()12=0.0133
1 M@lg WM(,13:0.0133

'M521 WM521:0‘0401

2 IEREENENITEER

Fig.2 Values of factor composite weights
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Mei2+ Moz~ M HTE#EEE, TAEAN-0.1; K
MG R R BV aEL A 008:

Mo=M1 X WMi+Mz2 X WM2+M; X WM3+Mas X WMs+
Ms X WM;s+Ms X WMs Q)

RARBITHESITFMIRECY 0497 140 ANZTF
Wria %y 0.484 57, WA HIEMHEECN 0.213 77, R
ZHFRIEM RSN 0.083 35, MM ARECH
0.063 24, RFEHEVFUIIEECN 0.031 25, HilE Q10
PN ARECN 0.022 27, BB RPN HEECH 0.008 60,
KEmHiF 5 405-0.027 23, 3K 3.

®3 IMRERREHERSHR
Table3 Evaluation index scores and ranking for nine functional

food crude materials

J5RE EizE 0 4
VEVES 0.497 14 1
ANZ 0.484 57 2
A 0.213 77 3
REZATH 0.083 35 4
1 0.063 24 5
Ly 0.03125 6
il Q10 0.022 27 7
HER 0.008 60 8
Ko -0.027 23 9
3 g
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RIS Z AT B T I ) B R . A 7T 7E 1%
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Z Y55 BRI R R i JFORH 2R A PN 1 G137 B
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NS, R, Z8 ReFHE T IHA T X,
5 HTHA TARAS H ) OR A2 & i JEURE A 45 SRARAE 1
— .

AT IR B it RPN SR AL 1 5 B IR 4R
Ba, RS TONE BT RO R AT (R B
JEORH SRR AR AR YR . WS IR R S T
EAGER TR E RS W RN 584,
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FEMTE RS Ay P S 22 7 T 6 TR
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FEbRRBU iR — . KA OR & W R PPN 75
BUT R R BT 2055 1M
st EE ERHAZ BRI . 2R PERE s nT DA
KR M M 48 55 71200 T &8 M FE A L KR
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AT BEARTE IR o
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meta 73 M4 R # IR ARSI BB VAN e R g s
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[1] HEZRHEABLEF. GB16740-97 {4 (Thie) & hhiEA

FRAE [S/OL]. (1997-02-28) [2018-12-05]. http://dbpub.

cnki.net/grid2008/dbpub/detail.aspx?dbcode=SCSF &dbn

ame=SCSF&filename=SCSF00027289&uid=WEEvREdx
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