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Abstract Sedum sarmentosum (SS) is a medicinal plant with a range of physiological benefits. To
develop functional food ingredients and products, functionality, and safety must be proven through
the standardization of raw materials. In this study, we established sarmentosin as a marker
compound for SS and aimed to develop an analysis method for its quantification in SS extracts.
As a result of validating the developed sarmentosin analysis method, the calibration curve showed
linearity with a correlation coefficient (R?) value of 0.999. The precision and accuracy of the
analysis method were confirmed for intra-day and inter-day. As a result, the intra-day precision was
found to be 1.18-1.42% and inter-day precision to be 0.51-1.11%. Also, intra-day accuracy was
found to be 99.34-101.29% and the inter-day accuracy to be 99.54-103.23%. Furthermore, the
detection limit of sarmentosin was 0.27 pg/mL, and the quantification limit was 0.81 pg/mL. We
conducted a study to optimize extraction conditions using a proven sarmentosin analysis method,
and confirmed that water extraction at 90°C for 8 h was the optimal condition (sarmentosin content
6.53+0.17 mg/g). The analysis method established in this study provides a reliable tool for the
quality control of SS, enhancing its potential utility.
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1. ME

[ -

FEZ(Sedum sarmentosum)= S =] &= hAAY AlER 5] EUEolgi e X

57170 A= Bolut 4 flolA At o= A, A8, T S Abe]l Bt dA At
(Kim¥} Lee, 2007). 2200 = FUS 9 et 842 7= g CE HIxstol 2w 9 22

o] ZX.351H sedoheptulose, sucrose, fructose 5-2] F&o] 3-q-E 0] QJtk(Medoro 5, 2023; Sim 5,
2008). E3t, triterpenes(He &, 1998), alkaloids(Kang &, 2000), flavonoids ¥ THd-F(Zhang 5,
2021; Zong T, 2023) 59 thFet @4 E450] BuEQth F= o= Ex0] disto]
& SOt RA F Adt 9 violH A 1+ A&7 A50] 7IFHIULoH(Liu 5, 2022) T
Ho e AR LY BRI S99 A5 golu T 71 59 A= o] &F
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I 530y B0 ERE W o £ol7|= FHh(Ahny}
Lee, 2004; Lee 5, 2007). £3] o= EIES2 Qe 1 &4
o tigt A W ¥ S §3¥KHuang 5, 2018; Lian 5, 2010), 7t
493} 25} 9 9% o9 Y 4] A5} (Lu 5, 2019)9
3} 59) 7+ 29 A2 Tajo] o) ko] ATEL Qlck.
Zo] =] e Y 4 F ol sarmentosin
Ni2 A2 SIS B ALk AEUA O mTE JloR
w4 2t & g3liang 5, 2022), T EY 4 A (Jiang
5 2023), A =739 o 2 A= (Lomiwes 5, 2024)0] o
g 550 ASHL vt B3 XA F4 A E B9 At
o 55(Guo 5, 2024)7} A1FHGEA £l B4Q] monoamine
oxidase-B JAIE 53t A7} HAE A= &50] Aot
(Lin 5, 2024). Sarmentosin 233} y-hydroxynitrile glucoside
F29] EF2 AEo|A] L-isoleucin® 22X E HAEE= Aoz
A Q1 OH(Bjamholt 5, 2012), 7}E(Piper sarmentosum)
9] Ba|(Pittaya 5, 2006)} SUET}Q] Rhodiola 4 21221 R.
sacra, R. crenulata, R. sachalinensis©| 4] 2<21%]o] YTH Mook
5, 2002; Yang 5, 2012).

2% 716748 2ARA $RZE EE5to] AFANLLE 517l
Alid e dae] #E3E B9 Ak 2AE EUE 754
I bPHAE YFotojof Bt AT SAEAIAY BED
(standardization)®t HAEZZ] TRE] Y= ILHFT &S
W5 F4ofoto], AitE= i X (batch)o]l AEHle] YHT &
AE FASH] sl AR BAto AR Az 1 HHto]
AH AHEE 7le AHEE TEohes AL Ttk olE HEst
7] 9st 71 LukAol A7t X HAJE(marker compound)©]
THKFDA, 2008; Ryu 5, 2024). A RFEE d& 5o I8
setd o g H A7 SOl 4T FHoE H¢ 4
o2, ARAGE 2AL HoiA= HHY E4HE AAsk=
#}4o] @ @3ithJeon 5, 2016). E3F, HAR] ZA5H= A
HGES IF 7 2 A4S AAsP] A 3AE T
2 Apgsio] 24 el B4 o A=)go] Azslolor gt
(Choi 5, 2020; Jeon 5 2023). Lu 5(2021)2 LC-MS &4
E£3], Xu 5(2000)> NMR 248 53| ~E%0f|A] sarmentosion
o] 27 8915}9 .01, Fernandes 5(2021) 'H NMRE ©]
2519y Bryophyllum pinnatum®l| A sarmentosing g5 A5t
HF Qloh. E29] 71540l et A= AEZ R o]F0jR]
3L bl Hlsh % W sarmentosin®] A A Q1 gH &4
2 EAY o] Bt A4t §E5tH &3] HPLC-PDA &
Aol gigt A= Aol Wk EA-] Ut

wbA B Ao 1229 Q9 EZ9l sarmentosing
ARGEOZ HAstglom AR 4] oA &80l 7ts
3t HPLC-PDAE ©]-§3t 24 Sto sl 529 4
dA &g Sl 7]ofstarat shitt. ES s Aol Hhgk

9
[e)

fE4 A3L AYRLoH ol BElo] SR YA
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2. Mz 3 Y

2.1. &EHE 2 AlSf

Ao AMEH EZ(Sedum sarmentosum)= 20249 % 3
oA 5Y Afolo] AuE FFAL E FFFA S REE AXE
< EEFLEONA AT O™ sarmentosin =2 Chem
Faces(Wuhan, China, >98%)°| 4] %5} th. 40 AR&SH
phosphoric acid 59 A|2F52 DAEJUNG(Seoul, Korea)O|A]
F45+9.2 ™ methanol> J.T. Baker(Phillipsburg, NJ, USA)
oA FYsto] ARSI Al AAE] D o] sAo] ARE=
2 3%} S5 (triple distilled water, DDW)Z 18.2 MQ O]
el e AR,

2.2. Sarmentosin ==

FEZX AXEZHH sarmentosing FE517] Yol £47]
(YB-800B, Sufeng Industrial and Trading Co., Ltd., Yongkang,
China)g AR&sto] YES £t & 25 mesh sieveZ o] T}s}
AUt AR AE 25 g AFote] & 500 mLE ¥ g
FA2|E Rk 229N TRt 22 22 8,
22 A7, 5% 25)02 33] wadlel 2E51900, F32
0] g A= 33 §HEo] Hyo® YEgith =& &1
£ SF4(distilled water, DW), 30%(v/v) ethanol, 50%(v/v)
ethanol& AFEISLOT], %3 AIZES AAIE 6417 BAIZEO 2
3L & LEE 70°C, 80°C, 90°CE Asto] &3
=29 5C filter paper(ADVANTEC, Tokyo, Japan)Z o3}
ot &, 3|MAF=5=7](N3000, EYELA Co., Ltd.,, Tokyo,
Japan)E ARE-to] M-S ty 40°C ofslofA] AUzt 5
ZAZ(FD8508, Ilshinbiobase Co., Ltd., Dongducheon, Korea)
sto] A|RZ ol 52 AR AR 100 mgo] tiste] 10
mL BYZAIE 0|85 10,000 pg/mLe] FE7} HEE 3
A £552 A3 &, 045 um membrane filter(Cytiva,
Marlborough, MA, USA)Z ojT}sto] A|S-8M0 7 AL

by

Of

2.3 HFEEY XX/
Sarmentosin FFEE-2 SHF50l &afste] 1,000 pg/mL7}
T2 stock solutionS FA|5tG0H o]& 35} 20°Co] Y=
w0 B B42A BY U G54 4% AP AT
HZFEML stock solutiond] ZFLE 71 500, 250, 125,
62.5, 313, 15.6, 7.81 pgmL 52 345t AL8349ic}.

24. HPLC-PDA 241717 & XA
Photodiode array detector(PDA)7} 2HE HPLC(LC-40XR
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Series, SHIMADZU, Kyoto, Japan)E AR&5lo] HA5}3t.
BEXHL columne Shiseido CAPCELL PAK C18(4.6 mm X
250 mm, 5.0 um)S ARESIH O column X+ 40°CE A
A5k3ity. o]BARS 0.5% phosphoric acid $HY 48y}
methanol-S Z}Z} o] 54F A9} BE 319, A:B &3H|E 100:0(5
) 99:1(255), 0:100(30-355), 100:0(40-455)0] 2A0 &
A5k FUFE 10 pLo] AL F45-2 1.0 mL/min®] 312
o, A%7] 342 210 nmol|A] Z451ict.

2.5, Z4E9 78l 4F

Eowol f84 7352 International Conference for

Harmonization(ICH) 7}o]E&}QI(ICH, 2021) ¥ AOAC 7}o]
ZEQI(AOAC, 2023y ZAR 3to] Eo|X(specifiity), Al
A(linearity), L A(precision), & (accuracy), HAEIHA
(limits of detection, LOD) & “J&F5HA|(limits of quantification,
LOQ)E olgsio] B4l SEAS AZaAT

2.5.1. E0|4 &9l

Sarmentosin F2E3} $£H % 2ZE-8 HPLC-PDAR EA45}
o] 1139 HEE A|7Hretention time, RT)Z} E-2] X (resolution,
Rs)E &QIgto 2 A7 o A] sarmentosino] AEiH o2 &
ZEeA] B7Fotg E3 PDA AHEY HIE B3 £4
SEEEREEREREY

A1 AL sarmentosin FEES ]A5k0] 7.81-500 pg/mL
SLE A|£3] HPLCE 3%HE EAJsto] mj=o] ofgt WAx}
SLH|9 A E FAIoh= HFAES Aot A2 RE
AojA ArA|S(correlation coefficients, R?) ZHS E3f &<l

soet.

ol

253 MUY ¢ Hatd gol

AE 9 S gelsh] sl g €L Qe R
& 5] sarmentosin FE8N-S 15.6, 62.5, 250 pg/mLY] &
£ B715to] RAsIeltt. sh2o] 35] HPLCE W12 BAsto]
Y(intra-day) HE/d X HLAS st 397 HPLC

Aot e HHEsto] A AR A EEH A (relative
standard deviation, RSD)& 2}Q15}% 0 A5ty

o 358
BT H48S AN o] oula H55ES g

https://www.ekosfop.or.kr

Ao whet Axsc

©7C) 0
C

a

%recovery =

Ct: Concentration of spiked sample
C.: Concentration of sample
C,: Concentration of standard

A4 2 ALAAL ICH Zto|=atele TAste] 7
o] 712719 HEWAE ol 83te] ke Ao st
(ICH, 2021).

_ 330
LOD = 5
100

LOD = <

c: The standard deviation of the response

S: The slope of the calibration curve

2.6. LC-MS/MS 24

SB%2 Z2Z2B0|A sarmentosin® EAZ HAZsH] Y|
LC-MS/MSEA-S A Y519ttt B417]7]= 4500 QTRAP LC-
MS/MS system(AB Sciex Corp., Framingham, MA, USA)&
ARES19 0 columne Shiseido CAPCELL PAK C18(4.6
mm X 250 mm, 5.0 pm)< column 2% 35°CE A7slo] &
Alof] ARSI o] 5AR 0.05% trifluoroacetic acid $H+ 4°
LA} acetonitrileS ©]FA A®t BE ko], A:B E3HH|E
05:5(305), 5:95(30-445), 95:5(47-605)0 8 HAsIAct =
AFE 30 pLojglom, §4-2 1.0 mL/mino] it AFHEA7]
o] qRzACZE HAAET o]23H(electrospray ionization)
positive LEZ curtain gas 172 kPa, collision gas+= medium,
nebulizing gas 345 kPa, turbo gas 345 kPa, source <% 50
0°C, ionspray voltage 5.5 kVO &2 AA35lo] BA519c).

2.7. EHA/

EA1Z EA2 IBM SPSS Statistic(26.0, IBM Corp., Armonk,
NY, USA)Z o|-&sto] =gfstqict. 2t Algo] Hiet §-94
-2 Duncan’s multiple range testS 0]-&35}t}. p<0.05 $&F
oA FY8S AFIU LY HolE s Hi-REHAR 17
sl
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3. 2L ¥ I

3.1. 50/
—01"3 2 EG¢E 50l SHUE AHY Algold EA4d
A4S AEFo g 24T 4= Qle 58S Usl} Sarmentosin I
ﬂ—g“ﬂioﬂ Az 9.123 72004, AlAEA A= 9.129%8A4 B2
7t AEEe sig m=of tigk PDA spectrum Z¥ko A%
190-800 nm oA FAeF SfHY] spectrume LHERH AT
(Fig. 1). Be]5ge 1.71-1.839] #9)2 ek} Bejr>15S
SZ35I3t. °oF 3l sarmentosin®] & E2 9] 7H Qlo]
4 vaE FEES ZUstelen & AlRo] sarmentosin
A Higt B0l 7Kt A IS

3.2. MY

AA/ge Aol 27t W el 9l
B0 5] ttel Y4 27 s
2S &5t B8998 7.81, 15.6, 31.3, 62.5, 125, 250, 500

pg/mLE 3]4sto] 33] ghE BAS F3h HPLC 339 |y

T 7 B 7H AFAS Adste] ol JAARR) e
53 A4S FOI5IYt. Sarmentosin®] EFEHTFAL y=
8510.8x-2133.20. 2 Uelom AA L 7H2 0.999 o]A+9]
=0 PSS Ueh)o] EAo] AHgs Aoz FHolxch
(Fig. 2).

AA &
2~
T

e
or :r“:

l‘l(‘

(A) mAU

400

9123

300

200

100

PDA Multi 1 210nm,4nm
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"

200

| |
100 1 ]
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5000000 -
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Fig. 2. Calibration curve of sarmentosin standard solution.

27102 BUGS 1 2171e) ZHE Aolo] 24AS olo]
S0, AL Aol B 24gko] oln] I ke Bk

T o

ot Exge] 2 P ekt SES A3 U S

% 2250 sarmentosin FEENEG 747} A= (15.6 pg/ml),
Z7FsL(62.5 pg/mL), 15 =250 ug/mL)7t EA A7t
HPLC-PDAE EA3lo] A3} AJeAS dolstyct. zF =
% AL Aol ZRAE FRlsto] A EEHAHRSD) 2

mAU
351);()%,\x
3004 /|

2503

200

1509

100

504 38551
L I et e 1 e e See——

200 300 400 500 600 700

6FRIBARI .6098.52

Fig. 1. HPLC chromatograms and PDA spectrums of (A) sarmentosin standard and (B) S. sarmentosum extract.
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2 YA 37159 354eS &5t AEAHS Bls
ok AU AWAL 1.18-1.42%, L7+ ALAL 0.51-1.11%=

Uehfo] A|& W sarmentosin®] FEE 11H5t9E 1 AOAC
71221 2% o5t ZISHATHAOAC, 2023). 3]4&of ot
2 QU AL 99.34-101.29%S VFERAGIOH A7F H3HY
2 99.54-103.23%% YEF o] AOAC(2023)9] 71521 0.1%(1
mg/g) & T 90-108%2] Hjo] FZE ATH(Table 1).

ZHO}L %"4 Y EEolA
7¥s A 5 5
o7 ¥ 21% =4 4 “41*0%7“4 JJ g YERdth
Sarmentosin®] &A= 0.27 pg/mL, FFeHA= 0.81 pg/mL
2 UEtH(Table 2). ©]% Fernandes(2021) So] AA|5t 'H
NMR 2499] LOD, LOQ #Eth %2 7102 HPLC-PDA
£ ©0]-&5}0] sarmentosin®] H|EF £40] 7t A 115131
o} o]i9] ATE 3 FEER FEEIA HPLCE o83
sarmentosin FFEA0] 71535k Aog vehdt)

3.5, EEX Y Sarmentosin F2H24

=
o4 9 Hsd —Er@.‘ﬂ:% o]-g-5tod % UHQ} /\l{h 2k,

S8 ) 18 W2 A S0CAA ST 0 725
T sarmentosin $F> FHL FEZEO|A 6.53+0.17 mg/g,
30% ethanolf|A] 6.27+0.21 mg/g, 50% ethanolof| 4] 6.68=0. 18
mg/gO & UEFITE 30% ethanol $+EET} 50% ethanol 3

E 7ol 1949l &fol7t oy, SHTE IR 30%

Table 1. Precision and accuracy of sarmentosin analysis

== O

ethanol, 50% ethanol F&&-& H|W5}9S U= 8-91F09] 2}
o7} &RlER] okottt TSt & 2o 49 ethanol 5L7}
2852 Az 34 BHOIN Bego] Wold Bk ofjz} u
sho] YT ARSSittal B E itk Lee 5 2023; Park 5,
2000, web A TEY 2UG TG 0 ek 22
8L 3547} 4B A2 RATUE 23 A2l w4
NS 9 FFAE Boh o 0ol F2ALE o 4
A7E 22(5.49+40.57 mg/g)Tt 6A17F 22(5.68+0.46 mg/g)o]
A sarmentosin T2 23t 2po]7F WERFA] FkAITE 8A]
7H6.5320.17 mglg)ol e $-2J2 Aol & Lrehgict. e
SAVTEe] F-20] 4T Aol WAL, FRAE ST 5

ZZ5l0] & 259 sarmentosin S H| WSR-S W], 70°C
ZZ250]A 539+£0.27 mg/g, 80°C ZEo|A] 5.39+0.11 mg/g,
90°C Z=&E0|A] 6.53£0.17 mg/gl 2 70°CS} 80°C Z=&E0]
H[5] 90°C FE=0lA oA oR &2 S YISl o]
= AR QI AaHo] B0l Sdie Wi £49 &5
o] Z7H= 37| fE L2 AlmEtHKim 5 2022) 919 2=
HIEr o 2 4B 204 sarmentosin & £& AL A7 &
o o0Co] FRAR FESHE A0R SgeE. A 8
ZA0R 2&3 £E 2 YARE sarmentosin TEF 8] 1LofA]
t ”Ok—r*bﬂ/ﬂ 6.53£0.31 mg/g, Ao A] 1.73£0.17 mg/g
Ho] JefpAl 82004 sarmentosin®] dFo]
,]x% og 1:-] =o 74 o ﬂo]o}cﬂq PAR=NCR o]E/\go] 047] pq%_
o 2 BHORRE AEHAS wor A~ A Tl
Q3 27 AL AT EH WPl B3 AEdA]
-85 (Lee, 2020). Sarmentosin< y-hydroxynitrile glucoside
2 A& YoJA hydroglucosides= 41E2] Ho]e} 3% cyanogenic
glucosides?] Mg A& Fo BH=E= 2HE HiEo] gt

o 1o
nol'

Analyte Concentration Mean+SD RSD (%) Recovery (%)
(pg/mL) (ng/mL)
Sarmentosin Intra-day 15.6 15.83+0.23 1.42 101.29
62.5 62.66+0.88 1.41 100.26
250 248.36+2.93 1.18 99.34
Inter-day 15.6 16.13+0.18 1.10 103.23
62.5 63.44+0.71 1.11 101.51
250 248.84+1.26 0.51 99.54

Table 2. Correlation coefficients of the calibration curves, and limit of detection (LOD) and limit of quanitification (LOQ) of

sarmentosin analysis

Analyte Range Slope Intercept Correlation LOD LOQ
(pg/mL) coefficient (R?) (pg/mL) (ng/mL)
Sarmentosin 7.81-500 8,510.79 -2,133.18 0.9999 0.27 0.81

https://www.ekosfop.or.kr
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(A)

ab

Ho

2]
T

[\V]
T

Sarmentosin Contents (mg/g)
E

0
Distilled water 30% ethanol 50% ethanol
(€)

8 -
= a
g
= 6 b b
o e
=
3
5
o 4r
£
®
L
s
£ 2r
]
(2]

0

70° C 80° C 90° C

(B)

Sarmentosin Contents (mg/g)
B

(D)

(]
T

N
T
Ho

Sarmentosin Contents (mg/g)
P~

o

Namyang-ju Gwang-ju

Fig. 3. Sarmentosin content of S. sarmentosum extracted using different methods. (A), Optimization of solvent extraction at 90°C for
8 h. (B), Optimization of extraction time using distilled water as solvent at 90°C. (C), Optimization of extraction temperature using
distilled water as solvent for 8 h. (D), Comparison of production regions using distilled water as solvent at 90°C for 8 h. Values are
mean+SD (n=3). Different superscript letters on the bars indicate significant differences (p<0.05) by Duncan’s multiple range test.

(Bjarnholt, 2008). FoFe} 3= Alof A sarmentosm/] 3= Oﬂ
Zpol7k Uetuhe 22 e ARl w2t B, &, &5

OE 3144 Q9lof =& 0] sarmentosin $HJ %Eoﬂ st X]—
= AZ7t @3] gelE F5Erh B F2 suR
Sedum2:21 Sedum rubens L. A= AJAF A]7]of e} essential
0il9] /o] thZA YEFETHOdeh, 2023). °|& &) & A+

oA ALBE A SRS BRAL SRES A A7 E

3t sarmentosin®] EFo] sl JgFo] Sl Aol AZHEh 2
QTN A D AF FE 223 BEfe] WAAo] 2
sarmentosin T2 2}o]E ERIoH oW of= AYA 7ol|A
HiZ] 7o) A& S vln 4 fAo EEEoEN sRE

o] BF| 7198 4= 9l Aot Almdnh

538

FEZE9[ sarmentosin HPLC-MS/MS 241
FTEZ -irz Oﬂf\i sarmentosin =7 o5& H355}7]| 9Js}
Z Z7(0% ethanol, 8A7F, 90°C, FUF)
FE=9 “410}04 LC-MS/MS A4S AYolitt. #Ex 5
E3} sarmentosin E—z.—QOH.J mass spectrumO]|A4] sarmentosin
of BAjyel 2758 2EF9L o Tk Blxock ol o
T-o| A= sarmentosin®] m/zgto] 2982 H I ojgoL} oj=
A A AA Y ZgolA] Na'eke] Aol 9fsf [M+Na]'9| 3
B2 3tol Zo|Qltk(Bjarnholt 5, 2012; Lu 5, 2021). 3T
30| 3 mass chromatograme H|WolHS o, T5H &
3 HES 7HA= AZ ERlstSith(Fig. 4). 59 m/z, 100 m/z,
114 m/z7} EQA 02 Yt ow 7 m/z gt sid== 9

https://doi.org/10.11002/fsp.2025.32.3.533
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ZTSTO] of 202005255 CSTwif (Furb Speay) Canirorde

(@A) [

2407 115

1 (B)

w2
A 25 ,
2006 lsso. 264 mn
hoss] ds P A
JI T L CR s, » ma 3 .
IR B AT ST T o 1 L i) N 22
CI o 3 :

260 280 300 20 M0 360 30 400 420 &
mz.0

Fig. 4. Extracted ion chromatogram 275-276 Da of (A) sarmentosin standard and (B) Sedum sarmentosum extract.

0] 22 sarmentosin®)|A] EFZFAO|E BEo| AAH o] %
22 & FAHE 114 m/z9] ©# 0] 22 Fernandes 5(2021)

9] AP AL B EQith weka LC-MS/MS 848 B3 4=
£x FZE9 sarmentosin®] gFE0] UFZ HFSIATH

4. 29
E AFE SE29 B23E A5 ARAEOZ sarmentosin
S At SE2 FEEA 9] sarmentosin EAHES 7
4 AZSstAL 5HYich 4% HPLC-PDA 248 531 &
olA, AAMA, A3t AUA, AZA I HFNAESE Ed}o]
A2 7551k Sarmentosin T 37t oh2 E-3} 7H¢Q1

o] B&7} doju =2 AAAE 7S skl A&Tt
A 9 HERHAE ZH2F 0.27 pg/mLe} 0.81 pg/mLE UrERT)
U7 A A AU} T2 BF AOAC 7|&0] S50k
A= FRl=]o] sarmentosin A/ WS HFTHOE RIS
 FEE FEE ditto] &8, & 25, 33 A
w2} sarmentosin®] $F £-43t A3}, 5.39-6.68 mg/gC & &7
HoH & 90°CollA] 8479 F&& Xgsl= Zo] HHY &
Z 2UYE I 2] YA o] W2 sarmentosin
Fo = JFFolA Afuiet EZ4 sarmentosin®] -2
o= o &/ Yehgth E3t &80 tiste] HPLC-MS/MS

O

_Eu_’%

242 B0l sarmentosin®] S EE HFSIAT £ A
A u}A% sarmentosin H‘QS —)Fﬁ‘vﬂ—i dnol BEo| 2
g £ 9om £E 20 Al 24, 58 A]7], 7HE Ul =
A4S 5ol SE29] &87H —‘:Hoﬂ olgd & Us AC®
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