44k Fom L

2026 £2 A

2 K T F T
CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE

Vol. 44 No.2
Feb. 2026

DOI:10. 13193/j. issn. 1673-7717.2026. 02. 008

EANUERD EWEENRTEREEREFRED I 574

G Ve U SR R YN S ol Y
(1. M4y P2 B A R, S T (e Ml TR S0 %, B B 551700,
2. AT R G HIENT  FM HE 55170013, WA R BT T BB 5 EE A 551700)

WE: 2 AR A LAY L K Gleditsia sinensis Lam. 69 T 8ok, LA b #ed HEIR A R o9 h 2, ARFREN,
LAMNIENFRIASBE KWL L GHET, ARG A B SIATF S ANER, BT
P EF T @GR A S Z, RIACTEARE RS E)KEGZ AR R FTHEHRZBAARS, AAREL
BRI R ZRATERYE, T2 ARG E RS EDFRRITT 2R EEMIE, FHRE T 2R 247 EH (quality
marker, Q — Marker) #E & , WAL £ % A F RO A RS 5 R0 K A G H B AR Fo AL F R o 7T I b 3
2 A4 Q — Marker AT T 54T, A 2 A R R Z WA X Ae 52 TS A RBAFE

KR 2 AR NEAREN RS AW E TR

thE 4y %S R284. 1 MRS A X EHS1673-7717(2026)02-0034-13
Research Progress on Chemical Composition and Biological Activity of Zaojiaoci
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Abstract ; Zaojiaoci ( Gleditsiae Spina) is a dry thorn of the leguminous plant Zaojia( Gleditsia sinensis Lam) ,which has the
function of reducing swelling and supporting poison, expelling pus and killing insects. The main chemical components include
polyphenols , flavonoids, terpenoids, sterols, etc. Modern pharmacology indicates that Zaojiaoci ( Gleditsiae Spina) has various
pharmacological effects such as anti — tumor, anti — bacterial , anti — coagulation, immune regulation and anti — allergy effects.
However, there is no index component for quality control in recorded of Zaojiaoci( Gleditsiae Spina) in Chinese Pharmacopoeia.
Furthermore , there is no systematical standard basis for interpreting the relationship between its “composition” and “quality”.
Therefore , the chemical constituents and pharmacological effects of Zaojiaoci( Gleditsiae Spina) were summarized. According to
the concept of quality marker( Q — Marker) ,the Q — Markers of Zaojiaoci ( Gleditsiae Spina) were predicted from the aspects of
plant relatives, chemical composition specificity, composition and efficacy correlation, traditional medicinal properties, compound

compatibility and chemical measurement of chemical composition,which provided the basis for the quality evaluation and rational

development and utilization of Gleditsiae Spina.
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( =) —epicatechin (82) 55, HIAMGWEE LA INLE  FHMWRMAEY, ARG YEE R HAIES K5,
F1 BAR DL
H5 (57 sl Rk || RS e s
1 3-0 - methylellagic acid -4' - (5" - acetyl) - o - L - arabino- Cp,H;0,5  [3] || 28 WHRIERHER C,Hg05 [8]
furanoside
2 3-0 - methylellagic acid -4’ - 0 - « - L - thamnopyranoside CyHig0p  [3] || 29 REER CgHg0, [9]
3 REFMLE CoH105 [4] || 30 #E®R CgHg0, [9]
4 caffeic acid CoHg0y (4] || 31 BLKE C7Hs0, [9]
5 2(R)-12-{[(2E) -3 - (4 - hydroxy - 3 - methoxyphenyl ) -1 - C,5H3504 [5] || 32 JBJLAmEE CgHgOy4 [8]

3
ox0 -2 - propen = 1 =yl Joxy} -2,3 - dihydroxypropy! ester
-23-1[(2E)-3-
]
3
]

6  2(R) (4 - hydroxy - 3 - methoxyphenyl) -1 - C35Hq05 [5]
ox0 -2 - propen - | -yl oxy| -2,3 - dihydroxypropyl ester
7 2(R)-26-{[(2E) -3 - (4 - hydroxy - 3 - methoxyphenyl ) -1 - C39H(0g [5]

ox0 -2 —propen — 1 —yl Joxy| -2,3 - dihydroxypropyl ester

8 ethyl 24 - O - feruloyl - oxytetracosanate C36Hg006 [5]

9 n-hexacosanylferulate C35Hgo0y4 [5]
10 (E)-3,3" -dimethoxy -4,4" - dihydroxystilbene Ci6H1604 [5]
11 trans - coniferyl aldehyde CioH1005 (5]
12 Sinapaldehyde CpHp04 (5]
13 p-hydroxyl cinnamicaldehyde CoHg0, (5]
14 methyl syringate CioH 1205 (5]
15 ticin Cy7H140; [6]
16 S CisHi0s  [6]

17 5-(3”

methoxyphenyl) =7 - methoxy - 3 — methylbenzofuran

- acetoxypropyl ) - 2 - (4" - hydroxy - 3' - Cy,Hy,04 [7]

18 dihydrodehydroiconiferyl alcohol CooHy406 [7]
19 (-) -trans - 3,4 - divanillyltetranhydrofuran CyoHp405 [7]
20 isoshonanin CyoH05 [7]
21 (+) -isolariciresinol Ca0H406 (7]
22 yunnanensin A Cy4Hag0g (7]
23 isolariciresinol -9 - acetate CyoHa605 [7]
24 ( +) - syringaresinol CypHps05 [7]
25 ( -) - episyringaresinol CypHy605 [7]
26 ( +) -lirioresinol - A CyoHa60g (7]
7 AR CioH10, 8]

3B JRJLRE CHg05 (8]

M TER CoH;005 [8]
35 (-)-(7R, 85) -z - @I CioH 405 (8]
36 (-)-(7R, 8R) -3z - AR CioH05  [8]
37 3 - (4 -hydroxyl -3 - methoxyphenyl) - propan-1,2 —=diol ~ CjoH;,0,  [8]
B C-FHEFHCR CioH05  [8]
39 34- ZRIERAE CoH 105 (8]
40 2 - guaiacylpropane - 1,3 - diol CioH 404 [8]
41 (2R 3R™ 48%) -2,3 - ZfiHk -4 - AL A kg CigHyg0s  [8]
42 juglanin D CoH 1004 [8]
43 4-[6-0- (4 - hydroxy - 3,5 - dimethoxybenzoyl ) =b - CyeH30p,  [9]

D - glucopyranosyloxy | - ferulic acid

44 Glensin A Gy Hye07 9]
45 (S8R) -D-FRk -1 - [3 B -T-(4-BHE-3- Colp0 (9]
ﬁs“fk/kﬁ) 8 - I -7,8 - ZH A L/ TR
46 (7R - REHTE CoH0s 9]
a7 (- ﬂﬂ#%uﬂﬂﬁu? Cyola0s 9]
48 ( IR CooHn0s  [9]
49 - WEEYEQ CoHg0, [10]
50 4- hydroxy -3 - methoxyhenzamide CgHyNO4 [10]
51 5,7- LR CoHg0, [10]
52 3-0 - IR TRR AR CizHp09  [10]
53 3-0-WMEREE TRRCER CigHp09  [10]
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H5 {1#z27) el Ok || RS &M sk S
54 7.4 - ZRICHTREE CisHiOy  [6] || 76 5ok -7 - WAL - BT CiHig0y 9]
55 1,35 - ZHH -5 PESLHEIRE CisHp0g 6] 77 3,3,5',5,7 - pentahydroflavanone CysH,04 (4]
56 it & CysH004 [11] || 78 eriodictyol Cy5H,06 (4]
57 8-C- MMAATRIL -3,4' 7 - =RALNT CisHigNOs  [12] || 79 dihydrokaempferol CisHp0s 4]
8 EEE CistioOs — [13] || 80 5-FAEHE-3'4'7- ZRM - HATE Cigtia0s  [17]
59 HEY CyHpOpy  [14] || 81 5,7,2"4" - IUFRSE - 30 - B IEE CisHip0,  [17]
60 HiE CoiHyp0yp  [14] || 82 (-) -epicatechin CisHi0s 4]
61 St CyHpOpp  [14] || 83 HEE CisHip0,  [6]
62 AKRHEF CoHyg0yy  [14] || 84 HHAK CisHi0s  [11]
63 M CyHyoOy  [14] || 85 (28) -2-(3',4' - dihydroxypheny) -3,4 - tetrahydro -8 - C,4H,,05  [15]

hydroxy - 2H,8H - benzo[ 1,2 - b.3,4 - b] dipyran -2 - one
64 EEE CisHig0s  [14] || 86 isoliquiritigenin CisH04  [15]
65 U CisHp0s  [6] || 87  catechin CisHiu06  [18]
66 (+)-5-2R3R-3"4"5,7- MR CisHy0p  [12] || 88 2,7- —HI3 - HJH CisHi0,  [16]
67 (2R,3R) -17,3'5," - =R AL HIRE CistioOs — [15] || 89 AT CyrH3005  [13]
68  TABED CieHigOs  [15] || 90 7EMERA% CisHi0;  [14]
69 padmatin CigHi07  [15] || 91 JekbRdF CyiHpp0y0  [14]
70 (2R,3R) -5,3' 4" - ZFEH -7 - BH S HE CigHis0,  [16] || 92 vicenin-1I CoglagOps  [19]
71 (2R,3R) -7,3',5' - =Mk - A e Cy5H1,0¢ [16] 93 isovitexin CyiHy019  [19]
72 (2R,3R) -5,7,3' - ZHH -4' - HUEHE - —S0ERAE CieHis0;  [16] || 94 isoorientin CoHyo0yy [19]
B ZAlEE Cy5H,,0, [13] || 95  luteolin -7 -0 - B - glucopyranoside CyHyo0yp  [19]
407,35 - SR A CisH,05 6] 96 luteolin -7 - 0 - B - galactopyranoside CpH,,09 [19]
54 -0-HECAMER Ci6H1406  [9] 97 apigenin -7 - 0 - B - glucopy ranoside Cyolp0y0  [19]
£33 =R EEAGY

G5 [l i k|| T a&m e ik
98 HAZHE CaoHse0 9] 108 2 - hydroxypyracrenic acid CaeHz07  [23]
9 HEEE Cyolyg0 9] 109 B-A CyoHs00 [17]

(VUi C3oHs00, 9] 110 EHRE CaoHyg0 [17]

101 g CyolygOy  [20-21]10 111 20-5-24-B-ZHHE - -5,22- 2 -3p - [d'a - Cyle0,  [17]

0 - D) — WL A 4 ] 5 R
102 B3ERHC Cooll15054 [22] 12 20-F - -5-%-3p-[I'B-0-D-MMHAWHIM CyHs0,  [17]
i m
103 2B - carhoxyl,3p - hydroxyl - norlupA (1) =20(29) -en-28 - C3yHye05  [23] 13 20-%-#-52-"Mi-38-[1'B-0-D-MmiF% CiHe0;  [17]
oic acid B M

104 zizyberanalic acid Cyolys0y  [23] 114 C-friedours -7 - en -3 - one C3Hyg0 [24]

105 betulic acid CyoHyg053  [23] 115 stigmast -4 - ene - 3,6 - dione CpoHy60, [24]

106 alphitolic acid CyoHyg04 23] 116 stigmastane - 3,6 - dione CpoHyg0, [24]

107 3 -0 - trans - p - coumaroyl alphitolic acid C4sH7106 23]

F4 ARBREMELELMED

G5 & (G F %27 e ik

N7 2 - -4 - B -4 -5 - RG] - ZRBEIAEIIE  Coulpg0;,  [17] || 126 (2S) -2- (3,4 - ZHAERSE) -8 - AL -0 Z0km CHyn0,  [15]
CIUERKmRA SRR B

18 3-FgH-4,4'9,9" - Juszf - PUA(EMAN % Collyg07  [17] || 127 2" - LB -8 - PAUAENE 5 0 % CisHi0y  [17]
119 (7R,85,7'E,7"S,8"R) - buddlenol P CroH304 [25] || 128 2'-#M: -8 - WEARAMMETER Cy,Hs05 [17]
120 (+)-THHEE CoHagOg  [25] ([ 129 2,7 - ZHIEH CisHp0,  [17]
121 (75,8R) - cedrusin CioHp0g  [25] || 130 3,7- —F&HE -4 - B -2 - AfUmAE TR CHi0y  [17]
122 (78,8R) -4,9,9" - ZfJE =33 - ZHRHE -7 .8 - ZAURBEE  CyoHpy0p  [25] || 131 5-HVHE-23- UL -4 - EAYETR CioHi30,  [17]

-1 - ARG E

123 3",4 -0 - dimethylcedrusin CoillaeOs  [25] || 132 &M CiiHi0y  [26]
124 BT CoollaoOs  [25] || 133 RAKFEHE CioHg04 [26]
125 KEFENE C1oHs04 (8] || 134 6-H-7-NEEERLER CioHoNO; — [26]
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55.R5=Rs=R7=OH, Ry=Rs=Rs=Rs=Rs=H, Ri=OCHs  6.R )=Rs=Rs=Rs=OH, R:=R;=R7=H 75. Ri=Rs=Rs=OH,Ry=R4=R7=Rs=H.R=OCH;
56.R1=Rs=R¢=R7=Rs=OH, R2=R+=Rs=Ro=H 67.R5=Rs=R;=OH, Ri=R=R.=Rs=H 76. R=Ri=Rs=R¢=R,=Rs=H,R;=OH,Rs=OCH;

57.Ri=Rs=R¢=OH, Ry=Ry=Rs=R7=Rs=H, R==0-Glu 68 .R;=R¢=OH, Ri=R:=Ri=R=H, R=OCH;  77. Ri=Rs=Rs=R;/=Rs=OH.Ro=Ri=R¢=H

58.R3=R¢=R7=Rs=OH, Ri1=R>=R4=Rs=Ro=H 69.R=R¢=R7=OH, R,=R=Rs=H, Rs==OMe 78. Ri=Rs=Rs=R¢=OH,R,=Rs=R=Rs=H
59.R1=R3=Rg=R7=OH, R=R4=Rs=Rs=H, Rs=Gle 70.R;=Rs=Rg=OCHs, R==Ri=R7=H, R==OH  79. Ri=Rs=Rs=Rs=OH,R,=Rs=Rs=R=H
60.R=R3=R¢=OH, R2=R4=Rs=R7=Rs=H, Ro=Glc 71.R>=Rs=R;=OH, R ;=R=R;=R¢=H 80. Rs=Rs=R¢=Rs=OH,R>=Rs=R=H.,R;=OCHs

61.Ri=Rs=Rs=Rs=OH, Ry=Rs=R7=Rs=H, R=O-Gle 72 R;=R;=Rs=OH, R=Ri=R=H, R—OCH;  81. R;=Rs=Rs=R¢=Rs=OH,R,=Rs=R-=H
62.R1=Rs=R¢=0OH, R:=R4=R7=Rs=R¢=H, R3=0-Glc 73.R=Rs=Rs=R;=OH, R-=R;=Rs=H
63.R1=R3=Rs=Rs=OH, R:=R4=R7=R¢=H, Rg=O-Rha

64.R=R3=Rs=OH, R:=R4=Rs=R7=Rs=R¢=H

OH 0
OH 0. (j[

on
oH o Z 6]
85 86
OH
o
v
on
OH o 91
90

oH OH

on
o o =
Hd N }—”nn OO

OH

on

o
W o .
o
o o O ]

o 0

- 4 95

OH

94
B2 B ey
£S5 BARPEER S R EY
G5 a7 X R || 5] s S
135 fERE CsH,0, [27] || 143 TPk CiaH3o [27]
136 fih CigHsg0y  [27] || 14 RCEE CgHg0 [27]
137 fh C1gH360 [27] || 145  indole -3 - carboxaldehyde CoH,NO [5]
138 FRim CieHz0y  [27] || 146 3 - (2 - HHE - I9JE) -3 - 5 - Mootk -2 - Gy HyNO;  [8]
139 iR CigHyp0,  [27] || 147 indazole C7HgN, [9]
140 FrhafE CioH;g0 [27] || 148 2 - ZFALMme C3HsN3 [10]
141 FCRE CeH 20 [27] || 149 cytochalasin H C3oH3NOs  [28]
1422 - JF )R CoH,,0 [27]
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