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Study on the discrimination of roasting degree of Ziziphus jujuba based on the correlation of colorimetric
values with component content

LI Yuan"?,LIU Yanmei'*, HUANG Cheng', PENG Tangyi', HAN Yanquan"** *(1. Dept. of Pharmacy, the First
Affiliated Hospital of Anhui University of Chinese Medicine/Grade Il Laboratory for Traditional Chinese
Medicine Preparations, National Administration of Traditional Chinese Medicine, Hefei 230031, China;
2. College of Pharmacy, Anhui University of Chinese Medicine, Hefei 230012, China; 3. Key Laboratory of
Pharmaceutical Preparation Technology and Application of Anhui Province, Hefei 230012, China;4. Institute of
Pharmaceutical Preparation, Anhui Academy of Traditional Chinese Medicine, Hefei 230012, China)

ABSTRACT OBJECTIVE To investigate the correlation of component content with colorimetric values during the roasting
process of Ziziphus jujuba, and to provide criteria for discriminating the roasting degree of Z. jujuba. METHODS Samples were
prepared by dry stir-frying for different roasting times. The eight main components in raw Z. jujuba and the samples stir-fried for
different roasting times-namely adenosine, magnoflorine, jujuboside A, spinosin, 6" -feruloylspinosin, betulinic acid, oleic acid,
and linoleic acid-were quantitatively analyzed using ultra-performance liquid chromatography. The chromaticity values were
determined using a UV spectrophotometer. The correlation and differences between the chromaticity values of Z. jujuba at different

roasting times and their components content were analyzed by Pearson correlation analysis, linear regression analysis, principal

component analysis (PCA) , cluster heatmap analysis

ABEEB HE 5B 258 R I LA E %2 TA R TAE R
I H (No. [F FPEE 25 A\ 256 (20241255 2 ) 3 268048 44 HR 250 T/ 2515 (CHA), and partial least squares discriminant analysis (PLS-
H (No. g H1 & 24 & JR A (2023)23 5 s ZE U BAR h 254 LAt R TAE DA) to clarify the processing endpoint. RESULTS As the
I H (No. it BE 25 & JEAL (20213045
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4 BIEEE AT L S L RS s T2 exhibited an increasing trend. Concurrently, the colorimetric
St . E-mail: hyquan2003@163.com value L* and E*ab were observed to decline, whereas the a*

roasting time increased, the contents of linoleic acid and oleic

acid decreased, while the contents of other components
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value demonstrated a gradual increase. Pearson correlation analysis revealed that L* and E*ab exhibited a significant negative
correlation with the contents of adenosine, spinosin, 6" -feruloylspinosin, jujuboside A, betulinic acid and magnoflorine (P<<
0.05). The results of linear regression analysis indicate that the content of six components, including adenosine, in the medicinal
material can be preliminarily predicted by analyzing the colorimetric values of Z. jujuba powder. PCA and CHA successfully
classified raw and stir-fried samples. The PLS-DA results indicated that L*, E*ab, a*, linoleic acid content, and oleic acid content
were the main parameters that differentiated the color and quality of Z. jujuba at different roasting times. After frying for 9 to 10
minutes, the colorimetric values L* and E*ab decreased to their minimum values and stabilized, while a* remained consistently
high with little variation; simultaneously, the concentrations of the six major components, excluding linoleic acid and oleic acid,
reached their peak levels. CONCLUSIONS A significant correlation between the colorimetric values of Z. jujuba and the contents
of six components, including adenosine, is confirmed. The optimal roasting time range is determined to be 9-10 minutes.
Furthermore, the colorimetric value-component content correlation analysis method established in this study proved to be practical
and applicable for discriminating the roasting degree of Z. jujuba.

KEYWORDS Ziziphus jujuba; colorimetric values; component content; roasting degree; color difference analysis technology;

chemical pattern recognition
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& UL s B AR M o BT R B A 2K
3R, Y6 T ACQUITY UPLC"BEH Cis {8841 (2.1
mmX 50 mm, 1.7 pm) . A6 SE 09 635 5 00 BB R
HIAH
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WF5T 2 BH , IR AL B A 2 | R A 2 R R I
Gy EA AR AR ™, 307 e v R TSl 5 37
K R G I G AR R, 5 PR A 2 1 A T i
L -8 T R QDR A B | J2E < B AR Fsf 1] 5 42 % 3
HH A3 TR PN B Ak A i P T4 R 5 2 il T o , 7
T PR, AT 8 b5 R A 2 REOR T
VISR FE bR B HEA TR, o i e i R SR
T AR 2025 4F RS H FE 24 ) B A R 4S5 il o 4
B A3 5 WIS 5 R & 1 L r & IR D i 28 i 4, &
it e L 32 AR T B 5 A A WY s R R AR L6 -
BT IE 0 B 145 2R B FTMERR R 5 R A & ol PR 55
YOI PRI, X L3 8 R b o 7 A kit
ARG, T RE A8 S L1224 4 M ) T 20N BT i Y 25 R
UPLC ¥ & e S5 R R B B AT AR 24600 I i 3R
6" -BIBREEIT e 7 3R R R A S FIMERR R )
FERD o 25 5 A i TR -5 S I R ) - B D il B[]
FER MR . FRAA PG , ol T e B L oA s
DR il 3 5 R TH B W e N 17 N e T
BFEIRVE I . @3 PLS-DA &30, I R AR 2 iR
AT Jpn il A e ) SRR T R A L 3K R B A T T
TR A W EE SR
3.3 BECEIERSSESCEBEMNHEXME

ARBIFFE R A 0 B LI i 5 SR s, 5 00 ol ] )
FER  L*F1 E*ab T [, 1M a* 28 1% T+, 3T PLS-DA,
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L* E*ab J a* B Ml it B i EE BT 5, %
WA RE(E L* (E*ab .a* 1] & X0 G i b S A& 40 1.2 LG
TN KAZ R LB LR A | TR R 00 2 B AR 3 —
RGN T Rl 22 0 R ALK . Pearson AH G 2 #T
SERL R BRI R 67 BB B i R R
BT A FIMERRTR R BRI 7 i 5 L* (E*ab &2 B E
FHIE(P<<0.05) 4878 1 M il sk 72 v R SEHLAE S 1 555 |
BB IR , AT B 5 1k 2% 150 1 2 AL B A A DG L 3
SR EET AR B 2, A2 T — 194
il S ARAE TR . LRI A HT 4 S R, R A i
A AR iR 6 P BB B R R
17 A S FIHERR IR 1) & HE 3 2 My R U E 52 . X3
B LR o 1 5 i A A AR AR KRR B I B 6% 3 3 1 (5 4
BT LAFRAE , IR By [l )3 77 8 SR R ok 1
JEEAELXF 22 R M 1 o B 2 (A 25 T
34 BRF(CHFILSHFHIE

PCA 5 CHA 45 5375 0 s [X 43 1 R A i 590
o S0 9~ 10 min B 5 L* a* b* E*ab $A{E 5351 K
69.55.4.18,15.13,71.30, 5 A= o B (4351 2k 72.50
3.16.15.06 . 74.12) #H FL . & A48 4k, H L* 5 E*ab [ £ fic
I # TR , a* (HAE R AR R KO ARG 22, et
FE OGRS H AR B B RIS, 45 2025 4F
R 2 ) < AR R B M R R R R
AR2ZACHH R AT A BT AR 67 - BB EE T B i
F MR R A & AR 9~ 10 min A 44 T U441, b5
FEUR T B TS IH TR T 1) 75 s 7R L A 1] X ) e
Fa, 25 b0 9~ 10 min AT RE K R A8 R4 BRI
il ) A (RS ST T3 45 B 280 S it — A B
4 #iE

AR S 3o A5 M IR A AR A TR R R T 4y
i EEE AL, WG T AR SR TR R A5
i Z R B AR bR A & i i 25 55, ST T Rl AU
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FRAE (ELRE) AR LT (A2 ) 1Y SCIR P 23 B 07 1%
388 A 7 2 4 TR A 5 AR e i 15 TR 5 B 9~ 10 miin
AL A SR BT B AN 7 i, AT S b i T
WP R BRI RS
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