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Quality Analysis and Evaluation Standard Construction of Fresh Goji
(Lycium barbarum L.) Pulp
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Abstract: In this paper, 46 fresh goji pulp products randomly selected from the market were compared and analyzed
through the main components, color, flavor and other indicators, and the evaluation standard was preliminarily established.
The results showed that the samples of fresh goji pulp showed good nutritional and flavor characteristics, but the quality of
different products varied greatly. The pH ranged from 4.04~4.62, the viscosity ranged from 6.63~116.60 cP, the soluble
solids ranged from 12.77%~30.63%, the total sugar content ranged from 93.19~220.26 mg/g, the flavonoid content ranged
from 23.43~87.27 pg/g, and the total carotenoid content ranged from 3.23~1579.47 pg/g. The color of the samples was
bright orange-red, and the samples responded to the eight flavor characteristics of umami, sour, astringency and saltness.
Alkanes, alcohols, and volatile sulfides were the most varied compounds in the odor analysis. Based on principal
component analysis, the correlation degree and contribution degree of each index and the main component were obtained,
the quality evaluation index of fresh goji pulp was established, the grading standard of evaluation index was established by
probability classification, and the evaluation standard of quality was constructed by analytic hierarchy process, and the
comprehensive score of each sample of fresh goji pulp was obtained, which provided data reference for quality evaluation
and standard formulation of fresh goji pulp.
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Table 1 Variation coefficients of 11 quality indexes of
fresh goji pulp
izt AR i IR bRiEE AR RECV(%)
LK 29.65~81.13  40.91 8.46 20.68
aff 8.75~53.16 4870  6.48 13.31
bfE 51.09~95.65 68.65  9.90 14.42
cft 68.71~107.69 84.60 829 9.80
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pH 4.04~4.62 432 3.29 3.47
K (cP) 6.63~116.60 3254  20.90 64.23
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Fig.1 Flowchart of establishing quality evaluation standard of fresh goji pulp
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< < NK X .
Q2 QD2 *N ~ F AT MR B
Q < NZ6 N e - T -
o - .. NF6 ‘X FMor Flsr2 FW3
0 S " ; -
I MR NW2. . N% A ETEY -0.787 0.301 -0.054
by NQé L ok -0.427 0.219 0.229
: . §$ L ~0.830 0.242 -0.093
-2 0 2 et .
PC1 (46.8%) ISESE -0.671 —0.409 ~0.240
pH -0.311 0.683 0.469
(b) HiBE 0.336 0.009 0.873
0.5 - pH L 0.830 0.443 -0.25
_ SsC hL a -0.359 -0.879 0212
S . SbE b 0.928 —0.241 0.037
N Wik
= 00 i ¢ 0.785 -0.509 0.089
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Fig.9 Principal component analysis score diagram (a) and
loading diagram (b) based on 11 quality indicators
of fresh goji pulp
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Table 2 Eigenvalues and contribution percentage of each
principal component based on principal component analysis

F gy FAEE TETIRR (%)  BRUFETTRER(%)
1 5.15168 46.83344 46.83344
2 2.35200 21.38182 68.21525
3 1.25197 11.38158 79.59684
4 0.96436 8.76688 88.36372
5 0.43774 3.97944 92.34316
6 0.39238 3.56711 95.91027
7 0.26648 2.42251 98.33278
8 0.16523 1.50208 99.83487
9 0.01556 0.14148 99.97635
10 0.00255 0.0232 99.99954
11 5.04E-05 4.58E-04 100
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Fig.10 Radar map of flavor composition of fresh
goji pulp products
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Fig.12 Principal component analysis score chart and load chart
based on flavor (a) and odor (b) composition of fresh goji pulp
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Table 4 Grading of seven evaluation indices for fresh goji pulp
Eiztan AR ) A i LR [ La]
. 3 FRifE(%) <13.52 13.52~16.01 16.01~19.46 19.46~21.96 >21.96
Y 46 v
A (%) 13.04 10.87 58.70 13.04 435
] FritE(pg/g) <41.14 41.14~50.75 50.75~64.06 64.06~73.66 >73.66
T 46 .
B34 (%) 8.70 13.04 45.65 23.91 8.70
_ FrifE(ng/g) <293.17 293.17~503.93 503.93~795.96 759.96~1006.72 >1006.72
ISESTEZN 3 46 vy
FEMIT A (%) 6.52 26.09 41.30 17.39 8.70
Lt 4 it <30.08 30.08~36.48 36.48~45.35 45.35~51.75 >51.75
FEA 0 (%) 435 23.91 45.65 23.91 435
i <40.40 40.40~45.30 45.30~52.10 52.10~57.01 >57.01
affi 46 .y
A (%) 2.17 6.52 78.26 13.04 0.00
b 46 it <55.97 55.97~63.46 63.46~73.84 73.84~81.34 >81.34
FERITA (%) 8.70 23.91 39.13 15.22 13.04
i " i <46.69 46.69~51.26 51.26~57.59 57.59~62.16 >62.16
FERATA (%) 0.00 30.43 43.48 21.74 435
F 5 RIS G B bR AR

Table 5 Discriminant matrix of quality index of fresh goji pulp

RYEAS A FEARFR XS WL 73 b vfie, AR A AL S5

ELoN AV MERETEY) IR % MR L of oE ME I AR AR XS R4 AR, T HY 46 FE L Y R4S
AT A 1.00 100 2.00  2.00 1.00 1.00 2.00 43, N3 9 Fias. Hirh NH4 154055, NF4 1950 %0%.
HE 1.00 100 1.00  2.00 2.00 2.00 2.00 IETF A5y, XTHAC AR U T KB R
BXEHE PR 0.50 100 1.00  1.00 3.00 3.00 1.00 ST, B 46 UYRE SR AR T EAL . B P L 224K
LA 0.50 0.50 1.00 1.00 1.00 1.00 1.00 4 % , J=3 ?%I; % = 83.59 ﬁ ﬂ\j = Eq: ﬁl: , {EE F 83.59
ZE: 1.00 0.50 0.33 1.00 1.00 1.00 2.00 4% H =77.95 4% . H b B L AT 77.95 4% H =
W e e ot s AR SR
2210 PizR.
RO —HHERELR MRE R 46 DEEMSIBIDR A 16 A %K. £
Table 6 Summary of the conformance test results SRAEVEAY, BRIy A A 2 A4S, e R AT
BOAHMER L R ORI Stk An A 14 A, B FR AR AR D 23 A, BT 2E )
7.449 0075 1360  0.055 it LA 7 A4~ 46 D7, A L8 SR YR T Rl — A=
72T, B R A AT R BT (SRR L SRIBCRE YR ) AN
&7 JATORER CR SN S
Table 7 Results of hierarchical analysis 3 éﬂn:ie E_L Tﬁé
kel PEREE  ROERALC)  RJUSIER S AR SO EF TR 4T, 255040 46 4>
ﬂyﬁ‘: IE;HB% 1.296 18.520 A AL R 7 I B AT 14 8 3R 843 AN XU /AR
T . (LIRS i 5 40442 25,
LIH 0.753 10.764 7 449 BETE 6.63~116.60 cP Z[8], A %M FEIE 9 & & 7E
afti 0.835 11.932 12.77%~30.63% ZIul, SBFEIRAE 93.19~220.26 mg/g
bt 0.835 11.932 Z 6], B S HE TR 23.43~87.27 pg/g Z1A], B E
hif 0.648 9.260 N2 A B TE 3.23~1579.47 ng/g 22 [a], JiH 2 76 kL
8 7 WS BTN PR AR I S Fhm
Table 8 Sores of seven evaluation quality indexes

BhR bR 55 B (E (e EiL7N 55 eI ANIc] 545y BhR 5

AIAEEETEY (%) <13.52 11.11 13.52~16.01 12.96 16.01~19.46 14.82 19.46~21.96 16.67 >21.96 18.52

Bl (ng/g) <41.14  11.63 41.14~50.75 13.57 50.75~64.06 15.51 64.06~73.66 17.45 >73.66 19.38

FE PR (ug/le)  <293.17 1093 293.17-503.93 1275  503.93~795.96 1457  759.96~1006.72 1639  >1006.72  18.21

LA <30.08  3.72 30.08~36.48 5.48 36.48~45.35 7.24 45.35~51.75 9.00 >51.75 10.76

affi <4040  7.16 40.40~45.30 8.35 45.30~52.10 9.54 52.10~57.01 10.74  >57.01 11.93

bfH <5597 477 55.97~63.46 5.97 63.46~73.84 7.16 73.84~81.34 9.53 >81.34 11.93

hfE <46.69 556 46.69~51.26 6.48 51.26~57.59 7.41 57.59~62.16 8.33 >62.16 9.26
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Table 9 Total scores for 46 samples

FERAIE M || REEGE M || HEHE RS
NH4 83.70 NHH 77.45 NHS 74.96
NY2 83.59 XY 77.45 HT 74.86
NF2 80.38 NF7 77.45 NY1 74.58
NZ6 80.28 NQ9 77.45 NH1 74.41
NK4 79.89 XL2 76.98 NZ5 74.31
NX 79.39 NB 76.25 XL1 74.19
NZ4 78.83 NZ2 76.25 LG 74.19
NQ3 78.82 NF6 76.25 NQS5 72.45
NQl 78.82 NQ7 76.25 XW 72.37
NZzZ1 78.19 NQ6 76.25 NK3 72.37
NK2 78.19 NK1 76.16 NQ8 71.89
NH2 78.08 Nw2 75.68 NF3 71.89
NF1 78.07 QD1 75.68 NQ2 71.38
NH6 77.98 NW1 75.63 NF4 71.28
NF5 77.95 NZz3 75.02
QD2 77.95 NQ4 74.99

10 46 IARAC ISR I S5 4G
Table 10 Evaluation grades of 46 fresh goji pulp products
S EE
i NH4, NY2
NF2, NZ6. NK4, NX., NZ4. NQ3. NQI. NZ1, NK2,

o

R NH2. NF1, NH6, NF5, QD2
NHH. XY. NF7, NQ9. XL2, NB, NZ2, NF6, NQ7.
rf NQ6. NK1,NW2, QD1, NWI1, NZ3, NQ4., NH5, HT,
NYI1.NHI, NZ5, XL1, LG
2% NQ5. XW, NK3, NQ8, NF3, NQ2. NF4

BELORZEHE NRELEWS R, TR RO ET
20%. M 11 A sda bR b i e H nT R D E Y |
AW, SJSEHE N L. a (8. b (EHF A {H 7 TR
VERMIAC IR S BT VP FE AR, ZE ST PPN ARUE, JT3R75
T 46 AT N S BT S

HAC SRR R — 2 24 p A AT i T, PR
BB E IR KRR, PIHIGES 18 oA Ad
THZRH, BA R4yl k easial, AaET8
TR GUIRURST I BB FLE G T VET R, H AT
T A AC IR = it i B AR R 22 53, S B H 5t
E ATREAE T LU R A — A7 . ASE S A AN
[F] e B A AC SR OB R S XU 285 o
AR LA T 2SR Ad s i s | 5
FERIZON ST UBREE 2 AN [R) R B I ) s — @i
AV A A FEAAT R AR TS 3B AT G 7T ek
MR TR E KSR I, 33 A5 XA R 7 BT =LA B R
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