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4. BC-NMR spectrum of PH-1 (12)

30

20



20

44

60

80

100

—120

140

+160

180

8.0

7.5

7.0

6.5 8.0 5.5 5.0 4.5

5. HMBC spectrum of PH-1 (12)
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B 6-2. PH-1 (12) OEOHERSIS (254 nm, ELEEW E OBERITS)

11

min
X 7. 7Y UF 7 HHHEEOHPLC 7 v s 5 A (UV 280 nm)
1: 5-hydroxymethyl-2-furfural, 2: 4-hydroxybenzoic acid, 3: p-coumaric acid
4: trans-ferulic acid, 5: N,N'-diferuloylputrescine, 6: 3-arbutin, 7: tachioside

8: isotachioside, 9: 3,4'-dihydroxypropiophenone 3-O-glucoside




[BAE BRI FEMREME (BhOTEMAHEERTEEE)
BETZURINY) D 22 MR D 7 & O EVER T2 T A48
RR265F B4 fARF PR S ‘
ST - BRI OB IR B3 B HF3E
~BEERIN Y v~ A h v THEME RARBFR 7 Vv vy HIZBITA 7T,
AT TV DFRERGHIEDOKRT~

ZHEF ELERMBLREEVER SR EEMEE

HE BRERINY (Pry~A oy U THIEY) ERBER (20 v %) 1%, 77V 0Ex
T TV EERGET IR THD. 7T VXA TV OEEEELIITHRS
NTWRWzd, mIpREFO s 7y e x A7 TV OERREFBEOEHIIRNETH
5. ABFFETIE, gNMR & HPLC 2fFf9 5 Z & C, HPLC # AW EESTEMG TizBW
T, Bl CATES 2 T3 4-hydroxybenzoic acid IZXT A 7 TV R ORA 7 T 0 DE
NSRBI ZEH L, 77V XA TV OERAEELZFER LW HPLC I2X 5
EERTRERELHESIL, TOFRAMEEZRLIZO THRETSH. AFER, HESSEILEYW

D R AR O M FREE 2 (LAt L CIBIS <SS B IR % 5.

W IEE
VIR = [ElSLEE SR An R S R AL ST
AR ESLERS R AT e

A. TFZEEEY

VA DRy TR, BEFEEIMA
B ICNH SN TV D RBEREDO 1 25TH D,
=HXR T v ~A DIy T (Quassia excelsa
Swartz) DOEFLIIBIE LY, K THHLTE
LN b DT, TOEMIINLZ T (quassin)
BOR A7 T v (neoquassin) T D (Fig.1).
7o, RABHERWESE? CNEILTHD
27U vxiE, =HXROTY<A DT T,
=% (Picrasma quassioides Bennet) X |X7T A
U B =% (Quassia amara Linne) % JFEE 3
DZEBELTHERAINTEY, ZOERSIE
quassin & O neoquassin T&H 5. BEFFUSINY) D dh
BRXREMEROBRAIND, RIMFHIZEEN
DA EMHICERT DI LITEETHS. L
7> L quassin XU neoquassin O E & AIFEUERZE

FHBR STV, 22T, ZliTAFEERS
72 4-hydroxybenzoic acid (4HBA) % quassin %
W neoquassin DEEBHEESE LTRAL, &
B NMR (QNMR) & HPLC Z#6ff45 2 L TH
L7z, HPLC oSt TICkiT 5 4HBA (%t
9% quassin, neoquassin D E /LK FEAREL L %
AT2ZL7T, MlEdRbayoEeEER
ELEL LWHEREREEZRF L. £
R ED T D DEBRBEREED DI,
X IATD T HENRGEE T T v Ty
B O AL D W TR AT 24T 2R o 72
DT, HOETHRETS.

B. WFFHGIE
1. AR LUK

X ANTy T YL (Jamaica
quassia extract, 2 13 B ; 85 A~C ; B8
xK) ERAFRZ U vy (Quassia ; B
D ; #BEHR) 1%, —MREEEAN B AR STM
YhsEBECTAFLE.



Quassin &% O} neoquassin @ 4HBA (Z%13 5
WBARBULIE, T FAT A7 (BF) ®or
Ty URE (T AV =T X (Quassia amara
Linne) 7>5 OFEELS (quassin & UM neoquassin
BEW) & EF(LRTLE (%) #o 4HBA
(Cat.No.H0207, Lot.No.44CWL-ST) % fV 7=.

# & NMR (QNMR) % ¥ 4 & 12 1%,
1,4-BTMSB-d; #£ ¥ ¥ B (Cat.No.024-17031,
Lot.No.DCL1923, #lEE 99.8+0.2%, Freilik T
(b B ZAV vz, oNMR BIEREE L L
THEA X /) —/v (methanol-ds) (Isotec fL-#) %
FAv iz, 1,4-BTMSB-di B YW E &7 methnol-d
WROREZ, mMEZ7IALBY T
(diethyl phthalate : DEP) (¥ NMIJ CRM 4022-b,
MEE 99.8£0.09%, (i) EEEBITHEHIZEATRY
ERAWTKRIE L. '

4-Methoxy-1-vinyl-g-carboline ~ (MVC) ,
4,9-dimethoxy-1-vinyl--carboline (DMVC) 1%, 4
HERMEEMNERLB LU CAFELE. 200
AR T~ TH RS & 5V T HPLC H 2 A
Wz,

2. % B

BRESWTT — & OBBITIL, LT OEEBEZE
AL

mBERE I~ NI T T /EE SR
(LC/MS): Waters 2 ACQUITY UPLC/SQD system.

ERERILEERE (NMR) : 27— 7T —
£+ INM-ECA 600 (HAE 7 (FF) %, 600 MHz).
NMR D7 MHEIE, methanol-dy DM — 27
BEMT 7 (330ppm) & LT, 5% ppm
B TERLT.

3. LC/MS IZ X 2 Gminadklt O 5o ¥
Wi EL R (A~D) 2 A &% ) — /LT 10
mg/mL (2R L7z DERKIEBEDR 35%A &%

=TT B X OWCKTHIRL, ZOBE%E 0.2
pm AT VT 4N E—TAHBLELD
LC/MS HFERBREIR & L.

LC &/t : 5 2, XTerraMS C18 (2.1 mm i.d.
x 150 mm, 3.5 um, Waters #); & 7 AR,
40°C ; #BEHHE, 10 mM X7 VE=U AEH
K1I0mMM XET v E= T AEH AN ) —)L =
65 :35 (0 min) — 20 : 80 (25 min) ; TE AR, 5L ;
ViR, 0.2 mL/min ; PDA #2258, 200~500 nm ;
BB R, 255 nm.

MS & ¥ T U —&EE, 3.0kV; 23—
EE, 30V (ESI-positive) ; /— AIEE, 120°C ;
R IER E, 350°C ; BLES I A Jii &, 600 Li/hr ;
a— A, 50 Lhr ; A% ¥ V&, miz =
100~1000.

4. gNMR (T X 2 MBI O quassin L
neoquassin 2 7F &I E

qQNMR 2 & 5 BRI AEHF D quassin &
neoquassin D& H EHIE (ww%) TIX, EREIC
2 B =53k (50~70 mg) &, HHUD
RIAEEWE T 5 DEP %V TRIEA 2T
72 1,4-BTMSB-d; 0.20 mg/mL % & ¢ methanol-d,
1 mLIZHMR L, % DK 600 pL % NMR RABRE
CEALICbOZREARBETE Lz, 20
B E FFREBHATR 2 QNMR 124 L, 1,4-BTMSB-d,
OFva b7 F)VERE (024 ppm, 18H, s),
3F&, BE, quassin & U neoquassin |2 H 39
HENEND 37w b TFVERE (5.52
ppm, 1H, d, J=2.50 Hz : quassin, 5.48 ppm,
1H, d, J=2.50 Hz : neoquassin), 3 FEMND,
quassin }2 (f neoquassin DEHE (BE) &N
L7z 9. gNMR HIEN 3 BEfTWEE %2R 7.

Z3HT 414 : Probe, 5 mm broadband autotune
probe ;
Flip angle, 90°; Sample spin, No spin ; Pulse delay,



60s ; Scan, 16 ; probe temperature, 22~25°C

5. 4HBA (Zx9 % quassin & O\ neoquassin OE
VRSEAREE DB

FTHhIAT A7 (BR) Bors 7o 3 E
(quassin K U neoquassin DIEE) & 4HBA %
BETH 10mg &AL H, BEELTRBLE
3:1~10: 1 THRE LIRS Lob D% 4 RAETRR
L, methanol-dy \Z¥fFE L7-%% gNMR IZff L,
'H-NMR A7 Lz flfE L7z, 4HBA D2, 6
A7 e b7 (7.86 ppm, 2H, d, J=8.75
Hz) & 3, 5fo7 v b7 F /L (6.80 ppm,
2H, d, J=8.75Hz) DFHEME, quassin ® 3
£ (5.52ppm, 1H, d, J=2.50Hz) & 7L (4.41
ppm, 1H, t, J=2.75Hz) O7'a N> ¥ 7
DOE¥JHEFE, % LT neoquassin ® 3 fif. (5.48 ppm,
1H, d, J=2.50Hz) & 16 fi£ (5.32ppm, d, J=
2.75 Hz : H-16a, 4.75 ppm, dd, J=2.00, 9.75 Hz :
H-168) o7 v b v 7 FAOEHEEN D
4HBA (Z%}9 % quassin, neoquassin DE /L =
MZEHLEY. gNMR HIEIL 6 1T/ - 77,

S7HT 44 : Probe, 5 mm broadband autotune
probe ;

Flip angle, 90°; Sample spin, No spin ; Pulse delay,
60s ; Scan, 16 ; probe temperature, 22~25°C.

HKIZ NMR BREREPOREIZER Y HL, KT
AR L7 D% HPLC T Lz, ©—7
HAEDY D, 4HBA 2% % quassin, neoquassin
DR =S ZHEHL, EATIRE =
SIM ZR7z. HPLC ik, FHBHIO& 3
EfT2 o7z,

TSR BT A, 47O ODS (Cis) &
7 I (Cosmosil 5Cs-MSII (4.6 mm i.d. x 150 mm,
5um, THATATAT (K) #), DAISOPAK
SP-120-5-ODS-BP (4.6 mm i.d. x 150 mm, 5 pm,
H A V— (k) ), XTerra MS C18 (4.6 mm i.d. x

150 mm, 3.5 um, Waters #), L-Column2 ODS (2.1
mm i.d. x 150 mm, 3 um, {LFEWEFMERE)) ;
BT HIRE, 40°C ; BENE, 0.1%FERAY K :
0.1%FEAY A F /) —)L = 65 :35 (0 min) —
20: 80 (25 min) ; FEA &, 10 uL ; JiE&#, 0.1 mL/min
(L-Column2 ODS) X% 0.5 mL/min (Cosmosil
5Cis--MSII , DAISOPAK SP-120-5-ODS-BP ,
XTerra MS C18) ; PDA fRHizs, 200~500 nm ; &
Hi &, 255 nm.

6. HPLC I X 5 &MBEEID quassin KT
neoquassin &4 EHIE

HPLC {2 & & & FBIH D quassin & neoquassin
DEEIL, EREICEY - =&3 0k (5~10 mg)
%, 4HBA 39.8 pg/mL &H OYIEBEIRE 20 mL
WL, OTEBICEAL TiTo 7z, B
3[ET o7z,

LC Zkfk : 15 L, Cosmosil 5C1s-MSII ; 0.1%
FREAK: 0I%FMEFA L/ —/)L =65:35
(0 min) — 20 : 80 (25 min) ; FEARE, 10 uL ; it
&, 0.3 mL/min ; PDA fH#%, 200~500 nm ; i
HE &, 255nm.

C. MEBRBLUEBE
1. Vx~A 00y T HYRE L RRER
7V v B ORST HE
BIEREWE L 13RI D, —>DONEENE %
MWIZHPLC IZ X 2 EESITELZ NS 5 1T,
FOFHRETE LT, ¥ ~A L0y T HIH
W3 B & RIRERZ U Vv 1 8% LC/MS
SITEEBITAT LTk R % Fig. 2 1R Lz, R
HOMELFR UL Y, 4 BBV T 255 nmm 12
BRRIE R 2~ B 1, TS BEE IR S
iz (Fig. 3b, ¢). MS A7 M LIZBW TS
I, 100X, %% %m/kz=389[M+H]", 391[M+H]" ®
BERLIEZ &0 D, FSr O % quassin, 47



Il % neoquassin (16 fLSAREMIES W) & [H
E L. ETETHRICBWTZHLIY, Vv
~A Ky T EHEEICIE, quassin KT}
neoquassin M1, 11-dihydro-12-norneoquassin,
canthin-6-one ,  4-methoxy-1-vinyl-f-carboline
mve)
(DMVC) (Fig.l) DRIFABEENTND Z &
ZHLPIZLTWDS V. HIRMEED LC 7
v I 7ERIERLTHDE, Byl VA
FEFR C&E 72 (Fig2). B L IV IE, MS A~
AT TE 2 m/z = 379[M+H]*, 221[M+H]"
DEZRLIZZ &, ZLTEHLOHE &R
72 PDA A7 MR (Fig3a, d) L7
&L d b, B4y 1% 11-dihydro-12-norneoquassin,
%4> IV % canthin-6-one &H#EE L7-. MVC,
DMVC {22V T, A3 G 5 o HPLC 2
v 7T A RICRBWCHE R E—7 3K
SR TN, miz = 225[M+H]" (MVC),
255[M+H]" (DMVC) &2 W T oHitH 27 m< k
77 b BT, WEOEMm & RFRHE (16.59
min : MVC, 22.37 min : DMVC) A—%1 25 ¢’
— 7 DHERENT=Z L2 (Fig. 4), &N
B HIZ MVC, DMVC BBHEE ENL TN D
DR E NI

¥o, BEPZEENLLIMSITONT
'H-NMR 72 b8 515 27 b AERHSEIC
MLz, &8 (A-D) EREI/I TV %
methanol-d, [Z¥fiE L, NMR JIE #1778 12
R% Fig. 5177, FIRMPEE O 'H-NMR A
R INVTROONDERY T TFTNADYT b
fEiL, BEZ 7V CEULTEY, $2bb,
&8 ERKSTIE, quassin & neoquassin TH D Z &
| zsxmfamém: 72 HPLC % AV i E R %
T2 oI, SERE SN 4 DDORSY
quassin & neoquassin DA B — 7 WAFIZXF L T,

4,9-dimethoxy-1-vinyl-f-carboline

50 43D 1 K THY, quassin & neoquassin D
ERMBEICKREREELE 2RV R LT

2. gQNMR & HPLC % L7z 4HBA IZX19 %
quassin & O neoquassin D& /USRI DE
" ‘

"H-NMR A2 bV EIZBWT, quassin LY
neoquassin {FEBEIHANC S 7 F v EFH S 2V
(Fig.5). ZDOZ &hb, —RITIRBESGR D HIZ
Vﬁ%»%m#ﬁ%%ﬁ%@ﬁ,wmm
neoquassin ONIRMEME & L THE LW EE R
. £ZT, 4HBA ZRAE I/ TV LRE L
LOE 4AREFHARL, T2 QNMR 21772 -
2. ZDOfER, 4HBA HISED H-2 & H-6 IZH%K
T5H1 oDV I, H3 & HS5ICHEKTH 1
DDV I F v, quassin D H-3, H-7 7T/,
% L T neoquassin @ H-3, H-16 (H-16a, H-16p)
T FVDSEERIRFCH o7 (Fig6). €D
W, ZNbOY T FNEREEZ AT, gNMR
B EFEF O 4HBA 12X 5 quassin, neoquassin
DENEH =M ZHH L7z (Table 1).

WAIZTEHR D QNMR B 2R L, 4 Lo
1 2 FAVCCHiE HPLC 12 A L=, BEIHIC
0.1%FMEHKE AR, 0.1%FMEFA Y / —
NV BIRE LT, BIRA 25 431 T 35%70° & 80%

IC7R D EMABIZ L7Z& 25, HPLC D7 u=
7T 7 EIZBWT, 4HBA & quassin OV
neoquassin DyEEHIRGF TH o7 (Fig.7). £7z,
AHBA 12 A0HPHE 12 351 5 MBI 7% 255 nm
#7~ L (Fig. 3e), quassin (1), neoquassin (2) %
BT < 255 nm ICBRBINERZ R Lz, £2
T 255 nm 2R B K4 O — 7 EED» HRE
Et =S 28T Lz, ZoBbhiz
ES %, LioE/ ik =M TH D, 4HBA iZxt
9% quassin, neoquassin DE/LKNARE L =
S/M &R 7z (Table2). £7-4 T A8EMIZE

— 46 —



FHEBRERFI LI E 2 A, quassin/dHBA DFHE
Xt FE YR 2= (RSD (%)) 1% 0.83~2.09,
neoquassin/4HBA @ RSD (%) 1% 0.50~0.98 T&
ofclz®, T LABOZEIIFFAE & HE L.
Z LT, EOLNIZOMEHETICBNT, —&
#9722 ODS 7 T A% FAWTZEED quassin/4HBA &
" neoquassin/4HBA D€ /LW SEERE L =S/M 1T,
TNEH 084, 085 THDLZ LALLM
7z (Table 2).

3. gNMR & HPLCIZ LBV x~A AT

MRS L RAEFR 7 U vy Uy BREPICE
iT % quassin & U neoquassin O EE

DA Ay T Y 3 B L RRER
70 vy | DR 515 b - B
X U, quassin, neoquassin EASD RS IEIEE I
WETHDERBINT-Z 00, TSR
ZEE QNMR % VT, quassin & O neoquasin
BEET DI EMFRETS & HIBr L7z, qNMR H
ETH, Wi O3y DFEN R B
72V quassin & OF neoquassin @ H-3 v 7 /L%
EBERR 7 E Uiz (Figs). 1,4-BTMSB-d,
DO7v bV FVER, TFE, RES,
quassin & neoquassin IZHRT 2 FNEND 3L
7a bV FViEkE, 5 F &) D quasin LT
neoquassin DEEBEHEHM Lz, ZORER, Uv
<A DKy T Y 3 BEIZEIT S quassin
KON neoquassin D& H &L, 12.78~14.72%K )
39.45~40.96% T o7~ (Table 3). KARFERZ U
vy 1 BLITEIT D quassin X T} neoquassin
DEAEIT 1472% KT 40.96% TH Y, V¥~
A7y T HHEEORE LIFIER LT
Ho7z. QNMR HIE TO RSD (%)%, 0.26~1.31
ThoTz.

WIZ, Brx BER LT 4HBA 12X 5 quassin
KX neoquassin D E /AR IARE L2 LT-

HPLC IZ & 5 855 D quassin % U¥ neoquassin @
BREARE LZ. £7, NEEWEE L TE
9% AHBA FEHERIE D ERE /2 HE & QNMR %
AWTEH L& 25, HEL 100.43%, RSD
(%) 1% 0.16 T o 72. F 2 TARFZETIL, 4HBA
DHEZ 100% & BRE L7z, WWT, 4HBA39.8
ng/mL Z & LA B IS B R G 2 e R L
72%% 10 pL % HPLC IZff L, FHEIEICBWT
4HBA O &' — 7 FHE & EEITEA LT 4HBA O
ENLETREZ?ITT, ERNMBELF O
quassin & (" neoquassin & £ % 4HBA 18 E /14K
LLTEHLERE, AIETROEE{LEY D
4HBA 259 2B NVROESRER L 0.84 K TF 0.85
ZRAWTHIERET 5 Z & T, quassin KT
neoquassin # EE L7z, FDFEE, Table 3 IZ/R
TEOWE, M EE P D quassin kO
neoquassin & FE 1L, 12.15~1419% Kk O
39.24~41.73%T¥H Y, RSD (%) 1% 0.12~0.42 T
Hotz. IHIZ, gNMR 2555172 quassin
J U neoquassin B & DZERITT & A CHER S
T, 4HBA L OENVEERELEER L
HPLC T & % quassin, neoquassin O E=EITA
ZhThHH LHE LT

D. #&

KRETIE, Vv ~A DTy 7 YR
ERIREB U v U IZBT DA DZE
RIZOWTHE LR, MBERICEEND
SRARRITESEL L TV D Z E b E Ao Tz,
BT, Vr~A 0y T HEHONHIREE
FAZ AT 72 quassin, neoquassin D fE & {EDHEST
DI=DORE T o7, B TRIZAD LT
AHBA Rz EEAEEREL LTAY,
gNMR 12X 057z 4HBA OFEME, KO
NMR & HPLC OHFHIZ L Y R 7= 4HBA (&5t
95 quassin, neoquassin O <E/LIKIEEREEL %



AT5Z LT, 53T quassin &' neoquassin
EEERTDOHIENARTHD Z EEREL. K
FEE, BIESHSAGE M DORE & OGS EE e
LD RIREIIR LT h, 1BA  ISHABERE

T 5.
D. &3&3CHEk
1. EERAEEAREED "BE 1 BEER

M IR B U 2 b (AL 8 4 5 A 23
B). #{LE 56 5 (1996).

AAEH IERSELREHEERESR "RRE
BHERYE OMFR". & &8 .
174-175 (1999).

K&, qHNMR O SR 55 8 ~D i
. b LW, 52. 622-626 (2014).
Sugimoto, N., Sato, K., Yamazaki, T.,
Tanamoto, K. Analysis of constituents in
Jamaica quassia extract, a natural bittering
agent. Shokuhin Eiseigaku Zasshi, 44, 328-331
(2003).

Tada, A., Sugimoto, N., Sato, K., Akiyama, T.,
Asanomo, M., Yun, Y.S., Yamazaki, T.,

Tanamoto, K. Examination of original plant of

Jamaica quassia extract, a natural bittering
agent, based on composition of the constituents.

Shokuhin Eiseigaku Zasshi, 50, 16-21 (2009).

F. WFERE

1. Fm3CHER
2L

2. TR

VEIREE=, 2 BT, FHERIR Y, KIS,
ARER, FILYE, JNMR & HPLC % ffH
LT RAREWRE Sy~ A B0y U7 HHY
FOI TV ROBRFT I TV OFREE
LD, BARKZRE 135445, 20154
38 (#F)

G. MEOBATERED HE, BRI

Bl

H. fERFEEER

L



11-Dihydro-12-norneoquassin (I} Quassin {I1)

Neoquassin (llf)

MW:378, CpqH,Os MW:380, CyoHzs0s MW:390, CyoHaoOs

N Q
\ 7
OH
N/
HO

o]
Canthin-6-one (IV) 4-Methoxy-1-vinyl--carboline (MVC) 4-Hydroxybenzoic acid
MW:220, C1,H,N,O R=H MW:224, C,H,,N,O MW:138, C;H,0;

4,9-Dimethoxy-1-vinyl-G-carboline (DMVC)
R=0OCH; MW:254, C,5H,N,O,

Fig.1. Structure of constituents of Jamaica quassia extract and 4-hydroxybenzoic acid.
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Fig.2. HPLC chromatograms of three jamaica quassia extracts and quassia. (a),
product A; (b), product B; (c), product C; (d), product D. (e) to (h), magnified

chromatograms of (a) to (d), respectively. I, 11-dihydro-12-norneoquassin; II, quassin;

I, neoquassin; IV, canthin-6-one. AU, absorbance unit.
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Fig.3. PDA spectra of 11-dihydro-12-norneoquassin (a), quassin (b), neoquassin (c),
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Fig.4. MS chromatograms monitored at m/z 225 and 255 of product A, B, C and D.
(a), product A; (b), product B; (¢), product C; (d), product D.
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Fig.5. 'H-NMR spectra of four food additives. (a) product A; (b) product B; (c)
product C; (d) product D; (e) quassin standard reagent (mixture of quassin and
neoquassin). Signals at 5.48 ppm and 5.52 ppm were used for calculation of quassin

and neoquassin.
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Fig.7. HPLC chromatogram of 4HBA and quassin standard reagent mixture using 4 columns.
(a), Cosmosil 5Cis-MSII; (b), XTerra MS C18; (c), DAISOPAK SP-120-5-ODS-BP, (d);
L-Column2 ODS. Absorbance at 255 nm. AU, absorbance unit. Retention times and area values

are shown at the peak top, respectively.



Table 1. Relative integral values and mole values in each test liquid containing 4HBA and quassin or neoquassin

on gNMR spectra.
4HBA quassin neoquassin
Integral value
H-2andH-6 H-3 and H-5 H-3 H-7 H-3 H-16 (H-160+H-168)
Test liquid 1 2.00 2.01£0.00 2.06+0.00 2.00:0.01 1.63+0.00 1.64:+0.04 (0.39:+0.00+1.25+0.04)
Test liquid 2 2.00 2.01+0.00 0.62+0.01 0.60::0.00 0.49:0.00 0.52+0.01 (0.14+0.00+0.38+0.01)
Test liquid 3 2.00 2.00£0.00 0.62+0.00 0.63%0.00 0.51+0.00 0.54+0.02 (0.15:0.00-+0.39+0.02)
Test liquid 4 2.00 2.00£0.00 1.04+0.01 1.05+0.00 0.83:0.00 0.87+0.03 (0.25+0.01+0.62+0.03)
4HBA quassin neoquassin
Mole value -
Average Average Average
Test liquid 1 1.00 2.03 1.63
Test liquid 2 1.00 0.61 0.51
Test liquid 3 1.00 0.63 0.52
Test liquid 4 1.00 1.05 0.85

Integral values of signal observed at 7.86ppm which is derived from H-2 and H-6 of 4HBA in each testiliquid
were set as 2.00. All integral values are means of six independent determinations. Mole values of 4HBA in each

test liquid were calculated from 7.86 ppm signal and 6.80 ppm signal (derived from H-3 and H-5), and set as 1.00.



Table 2. The molar absorption coefficient ratios (S/M) between 4HBA and quassin or neoquassin.

Test liquid 1  Test liquid 2 Test liquid 3 Test liquid 4
Molar ratios (M) of quassin/4HBA
2.03 0.61 0.63 1.05
Column Molar absorption coefficient ratios (S/M) (quassin/4HBA) Average SD RSD (%)
COSMOSIL 5C,s-MSII 0.81 0.82 0.83 0.83 0.82 0.01 1.29
DAISOPAK SP-120-5-ODS-BP 0.83 0.84 0.85 0.85 0.84 0.01 1.33
XTerraMS Cis 0.81 0.84 0.84 0.84 0.83 0.01 1.62
L-Column2 ODS 0.84 0.83 0.87 0.86 0.85 0.02 2.00
Average] 0.82 0.83 0.85 0.85 0.84
SD 0.02 0.01 0.02 0.01 0.02
RSD (%), 1.88 0.83 2.09 1.63 1.96
Testliquid 1 Test liquid 2 Test liquid 3 Test liquid 4
Molar ratios (M) of neoquassin/4HBA
. 1.63 0.51 0.52 0.85
Column Molar absorption coefficient ratios (S/M) (neoquassin/4HBA) Average SD RSD (%)
COSMOSIL 5C,s-MSTI 0.85 0.84 0.84 0.86 0.85 0.01 1.22
DAISOPAK SP-120-5-ODS-BP 0.84 0.83 0.84 0.86 0.84 0.01 1.61
XTerraMS Cis 0.84 0.84 0.85 0.85 0.85 0.01 0.66
L-Column2 ODS 0.86 0.83 0.85 0.86 0.85 0.02 1.97
Average] 0.85 ‘ 0.83 0.84 0.86 0.85
SD 0.01 0.01 0.01 0.00 0.01
RSD (%), 0.98 0.93 0.75 0.50 1.35

All test liquids were subjected to HPLC, and absorption coefficient ratios (S) were calculated from the area of the
HPLC chromatograms recorded at 255 nm. S was adopted as means of three determinations. S/M were calculated
from division of S by M. Flow was set as 0.1 mL/min (L-Column 2 ODS) or 0.5 mL/min (other columns). RSD,

relative standard deviation.



Table 3. Contents of quassin and neoquassin in food additive products using HPLC and gNMR.

HPLC GNMR
Food additive wiw (%), quassin neoquassin quassin neoquassin
Average (%) 12.1540.01 41.57£0.07 12.78+0.04 40.59+0.12
Product A
RSD (%) 0.12 0.17 0.30 0.30
Average (%) 13.95+0.03 39.24+0.07 13.99+0.15 39.45+0.22
Product B
RSD (%) 0.22 0.18 1.08 0.55
Average (%0) 14.13+0.06 41.68+0.18 14.40+0.04 40.75+0.10
Product C .
RSD (%), 0.42 0.42 0.29 0.26
Average (%), 14.19+0.01 41.73£0.03 14.72+0.19 40.96+0.20
Product D
RSD (%), 0.09 0.07 1.31 0.48

Food additives (A, B, C and D) desolved in 35% methanol containing 0.1% formic acid and 4HBA were subjected
to HPLC equipped with COSMOSIL 5C;s-MSII column. Flow rate, 0.3mL/min. Each area value were recorded at
255 nm and the contents of quassin and neoquaséin were calculated using molar absorption coefficient rations for
' 4HBA. Food additives desolved in methanol-dy containing 1,4-BTMSB-d; were subjected to gNMR. Signals at
0.24 ppm (1,4-BTMSB-ds), 5.52 ppm (H-3 of quassin) and 5.48 ppm (H-3 of neoquassin) were used for

calculation. RSD, relative standard deviation.



