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Research progress on chemical composition and pharmacological effects of acorn
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Abstract: Acorn is a medicinal and edible resource, with the effect of stopping intestinal wind, cold and hot diarrhea, and has

a long history of medicinal use. Acorn contains a variety of chemical components, so far the identified chemical components

mainly include phenols, terpenes, amino acids and mineral elements. Modern researches have shown that it has anti-cancer,

hypoglycemic and anti-inflammatory, bacteriostatic and lead excretion and other pharmacological effects. The research progress

of chemical composition and pharmacological effects of acorns was sorted out and reviewed, in order to better understand the

chemical characteristics and pharmacological effects of acorns, and to provide a theoretical basis for expanding the clinical

application of acorns.
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Fig. 1 Distribution of acorn resources in different regions
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Table 1 Contents of tannins in acorn in different regions

i [X & BER/% SCHik
(S e J7 AR 1T 7 50.87 10
i W KIAR % 1.821 11
Uiy F AR %7 1.7 9
0 2Rk 117 27.8 8

®2 BTFHELENRREMIR

Table 2 Identified tannins in acorns

i &4 TR TR 3k
1 BT C7HeOs 12
2 iy Ci6H1s09 12
3 LR C15H1406 12
4 BETILHRREE TR C22HisOn 12
5 RIFEREE TR C2HisO10 12
6 REBTIHRZETERE  CaHisOn 12
7 R & C15H140s 12

OH

OH

OH

2 BT REN

Fig. 2  Structure of tannins in acorn
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WHE . B4, AREAEMNI AT EA0 FUSHPAERT R T 24 M=#ikk &, B
T 25 ME=wERAE Y, HrhasE 22 O =0 19 MO =S 5 R A = K A&
FAUEWA 3 M =wE R U9 Huang ). BT RS BRE B LR 3, b
SEUTMMIRR PRI T 3 Mo B =i R 50 Mai S50 IA 3.

®3 BFHRREREN

Table 3 Terpenes and glycosides in acorn

i GES RS R SCHR
8 fEmE 1,2,3,32,4,5,6,7- )\ S-0,0,3,8- P A Jk-5- B A i CisHxO 14
9 =i 3-0-B BT BRI CsHsN» 15
10 23- LA FE-3-0-1% B FEE S BRI C20H42 15
11 3- LA IE-23-0- B T LT HUR IR Ca0Ha2 15
12 FHHRTR CsoH40s 16,18
13 3B,23- iR AL -12-4%-28- TR C30H4s0s4 16,18
14 2,3,23- =R ESF IR - 12-07-28- 18 C30H4s05 16,18
15 20,38,190,23 PUFRIEFF IR -12-45-28- 12 C30Hs40s 16,18
16 3B- LM EE R IR CxHs004 16,18
17 3p,23-0- LWL HEFHHUR-12-4 28-1R CxHs009 16,18
18 arjunglucoside 11 C36HssO10 16,18
19 arjunglucoside I Cs6HssO11 16,18
20 3-0-1% & TIERE SR C28H24016 16,18
21 RERIR C3oHaisO3 16,18
22 BRAETR C30H4s0s 16,18
23 3-0- LTS RIR CxHs04 16,18
24 20,3p,190,23 PYFEHE-12-)%-28-T2 C30H4s0s 16,18
25 HRE FI C3sHssOn 16,18
26 DRI C30H40s 16,18
27 methy barbinervate C30Hs005 16,18
28 HH 21 48N CxHs02 16,18
29 7 {-4-4%-3,6- C29Ha02 16,18
30 22,23-dihydrospinasterol CasHasO 16,18
31 22,23-dihydrospinasterol-3-O-B-D-glucoside C3sHseOs 16,18
32 a-spinasterol C29H450 16,18
33 3-0-B-D-glucopyranosylspinasterol C3sHssOs 16,18
34 3,23-O-methyl butyrate-20,33,190,23-tetrahydroxy-olean-12-en-28-oic acid B- (C4HesO13 17
D-glucopyranosyl ester
35 3,23-O-methyl butyrate-2a,3f,19a,23-tetrahydroxy-urs-12-en-28-oic acid B-D- C4iHeuO13 17
glucopyranosyl ester
36 23-acetoxy-20,3p,190-trihydroxy-urs-12-en-28-acid CsHs007 17
37 20,3B,190,23-tetrahydroxyolean-12-en-28,29-dioic acid C30H460s 18
38 20,3B,190,23,30-pentahydroxyurs-12-en-28-oic acid C30Hss07 18
39 tormentic acid ester glucoside C36Hss010 18
40 20,3B,190,23,29-pentahydroxyolean-12-en-28-oic acid C30H4sO7 18
41 20,3B-dihydroxy-27-norolean-13-en-28-oic acid -D-glucopyranoside ester C3sHs6O9 18
42 quadranoside VII C3cHs¢O1n1 - 18
43 rubuside D CicHs609 18
44 pinfaenoic acid C30H4504 18
45 rubuside A CseHs609 18
46 3,23-O-methyl butyrate- 20,33,23-trihydroxyurs-12,19(29)-dien-28-oic acid -D-  C4;H1O12 18

glucopyranoside ester
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9 R=H R,=0-Gal Ry=H  Rz=H Rg=H
10 R=H R,=0-Gal Ry=OAc R,=H Rs=H
11 R=H R,=OAc Ry=O0-GalR;=H Rg=H
Ry-H R
R;=OH R
R;=OH R~H
Ry=OH R,=OH Rs=OH
Ry=H Re=H Rq
;=0Ac Ri~H RgH

R;=OH R;=H Ry=B-D-glucose
Ry=OH R,=OH Rg=B-D-glucose

tr,,

20 R=H R,=H Ry=H R&=H Rg=H
21 R=H Ry"H Ry=H R=H RsH
s

22 R=H R,~OH R,=OH Ry=H
23 R=H  Ry=H R~H Rg=H
24 R,=OH R,=OH R,~OH R,~OH R,=OH Rg—0 30ReH
25 R;=OH R,=OH R,=OH R,=OH Rg=B-D-glucose 31 Rg=h-D-glucose
/////v
o
0 29

32R,=H
33 Ry=p-D-glucose

38 R,=R,~Ry=R,~OH, Rs=OH

23 .
39 R;=Ry=OH, R,=R,=H, Rs=0-Glu

Ry

Ry 44 R|=OH, R,=OH

43 45R=H, R,=0-Glu
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Fig. 3 Structure of terpenoids in acorn
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o MERNIETHE MR WL X R 5l 7k
ik 6 FITEAMA Mn. FURFR SR B2 B O
Mg TR AR T iicR. BTk R
HEEEERNES.
3 ZHIB{ER

AP ARY, BT EANEE IS A
BT Z I EETE, FEAR AN DL S ARS8 2 00 H B 2
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Table 4 Amino acids in acorn

s aEmAR T ESEU(g 100 g STHR
34 AR CsHi2N204S2 0.042 19
35 (EIR CuH12N202 0.047 19
36 HEZEE  CsHuNO:S 0.105 19
37 KRR CeH14N202 0.775 19
38 MR CeH14N202 0.361 19
39 FHWEE  CoHuNO2 0.265 19
40 RAEEEE  CeHiNO: 0.230 19
41 REZHE  CiHNOs 0.923 19
42 BER CsHoNO4 0.842 19
43 275 C:H7NO;3 0.265 19
44 HAFER CsHoN3O2 0.208 19
45 HEAR C2HsNO: 0.246 19
46 FHER C4HoNO3 0.200 19
47 FREIR CsHoNO2 0.943 19
48 NEIR C3H/NO: 0.304 19
49 HHEIR CsHiNOz 0.315 19
50 AR CsHisNO2 0.368 19
51 BRER CoH11NO3 0.149 19

®5 CRMNGTFHOTYRTE

Table 5 Mineral elements detected in acorn

TGE/(g-kg™!
MR JuE/(g'kg™) S
Ca Fe Mg Cu Mn K
4 B AR 145 2.55 109 0.74 1.95 1043 20
5 m ik 59 2.00 141 0.60 1.40 1725 22
—, RIS TR AR EAN B+ HS578T 408 (K40 fyE /7.

B B AN R S B W VR RUR 2,

TK AR % B TR (gallic acid, GA) &R
A PUEETE . BT IRERSMEY R il
LS A R B B AN Tk B UE AOR, W
B FRIE BT AT TFe. 1228,
FRAL S8 1% R FE DU PERA25), 40 i ) 31 e 4 i 52
PR — IR TR RN AP T — IRy R R 2 (R & T
BRI . FLRE N 4 35, 058 DNA & &
A (Gi ). DNA AR (S #1). DNA AU
W (G D VLR 2 (M #D. p21 # p27
PR CDK #fil77], 7& —Fh A e S5 e, 75548 i
JE IR HERE . BF R BL20), GA AbFEATiEIE i p21
A p27 FMFHES Gy B AR T, AR R
Mk NS MDA-MB-231 40 £ A0 A\ 3L R

W TR R IR S5 T T T UE S AR AR N S Ak Ak
BAPUSENE. R I SLIe i o R AT, H A%
AL IR AR e, B B AR
% Hep-2 24t Hfa 384 5 A #0414 A
32 mEK

H i1 A K270 IE AR T o] 3i o v B 1
A E R, TR I S A A TE . B
RILRS29), FERBARN, BRI e B35 12
PTG EE 2 2 Db H IR S A Y1 glutathione
peroxidase, GSH-Px). iITA LA (catalase, CAT)
FEEYEALES (superoxide dismutase, SOD),
G R S (A A S = 1 = W R 7/ B S iy 3
(malondialdehyde, MDA) 7KV, & BHEE R RETE =
LA B AR SR SLBOK - o AR 2 S BOE
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g T 72 i QBRI DPPH H H 7 B 0%
KT Ve, BRETREIE I ET Ve, IESERTH
A LEE ).
3.3 HIE

BT PRI BT AN G . AR SE R
CIESEEN Sk R A ER . ARGV TR
PR R R ER R A S B PRS2 BT
&T 58 IR A IR MR R0 K AT B A s
RO, WEE B ISIHIER, HhxeiEt
12 BRTA I PGB R 2 B, AT FTERIIRS34, 8
B 5EA R EES S SCRME AR RE
Chndmsfi e ARSI . Sadit. 5
JER TR ARG SN ST R I A
3.4 HiA

R THEESE, NS SR, 3
FOLER ML, R, 2T, FEARYHH %% )
REA5 (e i JL3>-37) 5 () HEAT D i 32 S A
BUHITER 7l B E AL AR T . Herp B
FREY ROER T 25 R R R, B B @ ™ A
FEPUNE R8T, T SO0V LA Jot ] LA B 15 v 1)
P2, A BRI FE AR TRk 2, P
BBy BUEHENE R, I SBmIER
RSN . AR R B 1 I 2 AN SR 1 5 2
R, AENZ R, 5 PSSR S,
HIEBMAAE T (pH<T) fEL Po> JE I,
Zi EPTA, R R BT R A R A B T T
15 I S HE .
3.5 K

FRAEFEBEA R AR 7 i) P A A, R —
FRORGFE SN, 8 S e e A I AN 531 A BT
173 0 457 77 B A B BRI LA BE LRI, MR T
) 3,23-O-methyl butyrate-2a,3B,190,23-tetrahydro-
xyurs-12-en-28-oic acid p-D-glucopyranosyl ester.
3,23-0O-methyl butyrate-2a,3,190a,23-tetrahydroxy-
olean-12-en-28-oic acid B-D-glucopyranosyl ester.
23-acetoxy-2a,3p,190-trihydroxy-urs-12-en-28-oic acid
3 Bl =i SR 00 RIE B AR E 804 80+ 50 mol
/L R EZ B (lipopolysaccharide, LPS) 5
1] NO FIEH40M/r2-6 (interleukin-6, 1L-6) Al
NS 25-8 (interleukin-8, IL-8) 2 FH{E 4 41 [X -
H= A, B A BT R S RN,
3.6 UHEPRRTR

AR T 0N PR I 1 AR th e SR ot

RKERE TSI R T By 2 B TR PR A < i 2
53 AR AE RABLERIEEAT 18R o ALAAS o () it Ak 2 1Y)
WS 3 MR, 2508 o-iEktE. o %
PEEFBELL S — IR KIER-TV  (dipeptidyl peptidase-TV,
DPP-IV). WFFEREIM, 72 4
PR BN MRAERR . M. TR W TiREd
FATE o-VER BN o T8 TR E GRS P s A R v
HHE - RBNIE L 4546 DPP-IV IG AL ERINL
i, IR B AT MR RCR . Bz ob, #EAL
R, BT EE R AR . iR, £
B2\ BT IRA MY Ul L B K A AN BT A
BaY, LR EEnrG] B miE e EAae, A
T R LRI , - 32 50 PR HO SR

SR Lo B s th A IR A SR PTE
BFHEA MR AR (ellagic acid, EA),
i B A PR R A Curolithin A,
UA). EA KHARE ™) UA FEHUHERIE J7 Bk
AT ZALAE R o BT R0, FE s i/ e e
PEIR 5 SR =Pt (insulin resistance, IR)
F/NBRAR T, EA RHGBUAEACET Y UA ¥F
AR AR i Ak o 3 R — M R S i b
( fasting plasma glucose/fasting blood glucose ,
FPG/FBG). fEtZ (adiponectin, ADPN) ki
PREN 3R, I SR kLA 1) A BE TR I
AN B AR BTAR SR, AT JEFRAAE DL AR AR
EYORCNRTRER

2 RURE R 2 AR IR i RN I, 20
PRI ) 90%. HPAEARZ 51K 2 BUHE IR
R, AR RAE SN G AL B 4 5 £ A1 T RE
[FA5 &5 32 S0, f5 2 B¥ (lipopolysaccharide, LPS)
A BRI R Y B 41 TLR4-NFxB {5 518
B G EEA E RN, BENO 55 RE FT3& A B
AR . AR T LR R SR 2 Iy
I SOREAS S iE g, W LPS Ak B 4
MO ThReRRnG, HRSCE RS B A LRe, ATl
TURE PRI 25 2097 e A A TR R 2H i ) B B AT R B
ILARPR S SR Y8 08 MAPK p38 {5 =i
FEANEOE Nrf2 55l E, MR RE g 405,
S B PRI )
3.7 Eitd

REETRSE YEHF N IR A ar G S AN TR 7
o AR RIB), 157 BRI AT ek A A4
BT RRACHES, ORI TR R AN R, 2
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BT 5 2 o FA R 23R H
WEFEN G MR F B RIREEE T R IR IR
I $R AR LA . Mohsen Mohammadi-Sartang 55
LK AR - B T REBEAE LA B AR ER AR o AEIX I
BENLXE B FEH, 84 44 5218 BB L7 o 31 R 2 PR
HRE N 2 482X 30 g)/d NIhREMERS Tk (T
HHEE T H SRS (FC) (n=42) BXEE = R H R
BINZEAERE (PC) (n=42), {ET7 10 ARG
W& AR AN SE, B 73 452083 58k
TIXTAL . G K FC HTEAE S E IR B2 R
(P=0.02), i C MEHEH Chypersensitive3 C-
reactive protein, hsCRP) (P=0.04), ADPN &3 7}
m (P=0.04). LI FERT TR 72 NEJEE 2 i
IR EBRAERE L BRHECOR BT h BAR 71
5 25T =R L1 0 AT AR 1 T A1) R A8 R AT
W, FEIRTT BRI B RAL. FRE. #H9E =Z J158REIR
WA THBHGE, BUERTYIR AR, B4
BoRIGITEH 50 91, WAL 31, AR 1441, TERS
B, B RE 90%. WHFFRIIEY, R AMUAESE
HHT A R N R R G B B CR, RN R
PUAEEE, R I Aok 40 A 1) A Wk B8 ) S A e LI
AMATKE T RE, AT TE P S AT 51 ) 20 A HE 5
AR . ERME D IEE T (recurrent
aphthous stomatitis, RAS) J&—f H# H B
f—Fh e, B, PRI AS . Babadi 440
P T 7RI T 22K 2D TR A FR HU)
DU KB 20K 1 min, B H 4 W%, 72210 d,
T FT 45 R 86.6% 1 ifh] i 5 X HEZH DLEE — R )
T K NFR TG, A 451 2H 1 e B TR 9 (1,200 4+
0.584) d, X HR41A (3.800+1.437) d, JHIpif4l
FEVRIT (3.530£1.664) d JoiRfFoe Rt Bk, %
FRFTEAW AR RAS BIVETT AR, AT HERAS
IG5
5 45iE

B EAEANZH L, S5z 040, 18
WS LS h BA R4 BEET AR
XPHIRABIEFL, T 52 4% B0 IR O 15 2
E, WIS, Wi, WA, BT ERS.

B EAbUE. Pral. PriE. HEE. Pusk. it
W PRI LA S A LA 4 2B . JC R T
PUBE PRI AT TIRANIF TS . BT84, Bt

W FEAILIIE B st 2 007 AoRIAZNGI TR, (Y
RO SR SO AN 785y, HEEREB FULE
PR ERISHEAE T2 . HAl, B RImARN A 3%
b T 5 A & b 2 JERL EE H, BLEE T
FEPLR . Préatl. EERI MR . ARKRA]
NI IVE NS Tawaly S RiN] 2 Ee a  PI Y s ih R
HEZAE R S AE R TIRAIR R, 2 HEAN
RN HAE SRR 2530, DARGRIE A A 6
AT IR JEIE AR TRk D R DA R SRS PR A T
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ZIHIERIE )1, vErh A kR
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