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Separation of Some Components in Agricultural Products Imported by
High Performance Liquid Chromatography

Mitsuo DEKI*
*Export Division of Nagasaki Customs
1—36 Deshima—machi Nagasaki—shi 850, Japan

A Simple and rapid method for the determination of sugars, fat and oils, vitamins
and non — volatile organic acids in imported agricultural produces by high
performance liquid chromatography was described. The separation of mixed sugars
can be completed using a column packed with Zorbax—NH2 and mobile phase with
Acetonitrile—water. Good separation of Scorodose in garlic was shown using a column
packed with PMS 60/1000 and by elution with water. Scorodose consist of tetra
fructose in balb of garlic was almost completely hydrolyzed in 60 minutes with 0.1N
hydrochloric acid, but not hydrolyse by invertase.

The separation profiles of triglycerides of animal and vegetable fats and oils using
a column packed with . —Bondapak C18 and by elution with acetone/methyl alcohol
was identical with that of triglyceride by gas chromatography. The separation of non—
volatile organic acids was performed using a packed column SCR—100 treated with
2M phosphoric acid.

The method can be utilized for determination of specific components in garlic,
ginseng, wine, tea, fruits juice, memma and feed.

—Received Aug. 28, 1982—
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Fig.1 Chromatograms of sugars.
Column : SCR—100
Mobile phase : water
Flow rate : 50Kg/cm?
Detector : RI Detector
(A) : Mixtures of Dextrin, Lactose, Maltose
and Sucrose
(B) : Authentic Samples
(C) : (A) hydrolyzed by inuertase
(D) : (A)hydrolyzed by y —glucosidase
(D Dextrin, Lactose, Maltose, Sucrose;
@ Glucose; @ Fructose; @ Galactose

HETHENAELE L TROONDEDT, HELE T
ELTERDLTHADIEMIFATE RV, BBk
TV EEIZIE, L xkE (Sucrose) DIEh», FEAH
DOROCNETEHD PN RKIT o L
LR OIRAY) bEEND O TRBEERO S
Yo, Wb o) OREIXLFEINT E
FEFIHEHETH D, 1o T, FEOOHIZY > T,
BRICEENDHEEOMR] (B ZIEKRITH Ao
BPELHEDY) &, ZORNBREIGEZMDLEND B,
FESRVEIZ X DIRAFESE O HEE RIZEN - FIETH
v, BBEOHEL LCBECEZ LTV, kL
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Fig.2 Chromatogram of Mixed Sugars
Column : Zorbax—NH:2
Mobile phase : acetonitrile/water=70 : 30

(viv)

Flow rate : 0.7 ml/min,
RI Detector
@ : Fructose, @ : Glucose, @ : Sucrose,
@ : Maltose, ® : Lactose

—INavF—BREAFI L CER L,
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Fig.3 Chromatogram of Butter Fat
Column :  —Bondapak Cis
Mobile phase : Acetone/methyl alcohol=
1:1(vv)
Flow rate : 0.5 ml/min
R1 Detector
D Css, @ Cas, ® Cuas, @ Csp, Cs,
© Css

E—ODS % M C&TEAEY G D 53 Bt S % F ot
L7k R 2 HE L9, Z 2 TiE, © —BONDAPAK
—Cis FHWTT & b AF ATV a— VREV
F&2RBEE & L CAFRIAEZ 0B L, HPLC 12X 2
TR MR 0 5y MEE B D FTREMEIZ DWW TR L 72,
BIMHOAF AT L a—LOESEHT L4
— 7 ORFFRRNITR S DD, =T 07— 2
IIRE RN 72<, Fig3 IR Li=L oL, ¥
—Dru< T AE, GC ORYZY LY K%
—UAIHRDEEEIL TS, TIVEDRFEEL Cos
~Cas ITHHYETHE IV T VEY RE—T Db,
Ca8~Cus DK — 7 O3BENR 53T/, Cae~
Css DEE—27 ORI+ THY, Zhboiky
— 7 ORI L GC TR AR T 5 B — 7 i
i L TIRFLTWa, Ralorze~ b7 I 4%
GC XN LHELLTEY, ZofkMticsiFDd
HPLC TOMBEXGC ®» bV 77U & Y RoBEZxhG
LTWAZ Enbns,

NE— L REMERE LRI W T
B U7 fE R % Fig.d4 loR Lz, ZORAMIED 7 n~
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Fig4 Chromatograms of Soy Bean Oil (A) and
Mixed Fats (B)

Conditions are same as in Fig.3.

Mixed fat (B) : Soy bean oil 30 parts—+

Butlen fat 70 parts.

N7T AL, MEEERAEE = Y — AR L
TEY, Cu~Cau DE—T7 NE—UNHNE— L RE
HMOBETIEOEIE 2RO D Z LN TE D, aaT)F
LG —DIREMNCHON TR LTy, 2o
i b RO & MERICOBECE 5 ATREMN & 5,
HPLC (2 & 250X GC D& L e v, B
MW E—7 OFBRMEN L <, RAREOE R
HHZHE L CNDHDEZFZ HILD, ODS & i
HHOEECIE, MU Z V'Y FORBIFEDEWCE S
SRS TTRECH B, Bl b B — 2 /35— i3 e
ThY, BAMIBOIRGEIE %R HLEICIL#HY T
72\, (Fig.5)
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Fig.5 Chromatograms of Butter Fat and
Coconut Oil
Column : Zorbax—ODIS
Mobile phase : isopropyl alcohol/ Acetone/
Acetonitrile (1 : 3 : 4(viv))
Flow rate : 1.5ml/min
R1 Detector
(A) : Butter fat, (B) : Coconut oil

IR RO MR85 & LTt =
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Fig.6 Chromatogram of Organic Acids
Column : SCR—100 treated with 2M HzPO4
Mobile phase : 0.2M HsPOa
Flow rate : 1.0 ml/min
Detector : UV at 210 mm
@ : Citric acid, @ : Tartaric acid, @ : Malic
acid, @ : Lactic acid, ® : Succinic acid (?)

ZOEMT, AT LYY a— AR UEAR
~HOFKERE SEL TR R A Fig7 IR LT, A
Lo Va—RE, REEARL, AREEERE
LTz, 2, AU=IZoWTiE, £0 10g % 10ml
LB LT BiE OBEL, RIBRAEEIZABEL,
D ERIEE LTz, AL PY2—RA T, Citric
acid } O Tartaric acid ® ¥ — 7 M Stz A
'~ 7TlX, Citric acid, Acetic acid D1%7>, Lac—
tic acid PBHE R — 7 BBLOITEY, DI &
O ZORBHIFLEREEZ R TVD Z LR S
L, BERSELOARMAL o7,

FEOBHITBNT, B4 I VHEOEEDHIT
JEHMER b DDV E D TH DA, HPLC IFAFEE 4 I
VOB NI THTTH D, KIEHEEH
VDS B, VB1, VB2, VBs, VB2 L=z F
g7 X NEOBHEREIOIREY % ZORBAX—CN %
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Fig.7  Chromatograms of Organic Acids in

Orange Juice (A) and Memma (B)

Column : SCR—100 treated with 2M HzPO4
Mobile phase : 0.1 M HzPOg4

Detection : UV at 210nm

Flow rate : 0.7ml/min

D : Citric acid, @ : ?, @ : Tartaric acid,

@ : Malic acid, ® : Lactic acid, ® : Acetic acid

717 5E L, 0.0IMKH2POs (10% A F /L7 b a1—
JVERIN) KR & B EhAE & L COrE L 7= AE % Fig.8
R LTz,

Z O T ST R TR IZ oW Tk
WHEE X I VA B LT, Tbh, 3k 10g &
TF L —T )L 50ml 1T EE, L0 b5
L, REMIZK 100ml 2002 CTHEREL, #0578k
LCEERE AL, AREMiAL Lz, Fig9 I
RLTEEDIZ, VC DIEN, =aF 87 2 R,
VB2, VBs, VB1 X TNVB O — 7 3k &4, Z
NOEDOEEDE, BWAROT Lo s I UM
L— L7,
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0 10 20
Chromatogram of Water Soluble

(min)

Vitamins

Column : Zorbax—CN

Mobile phase : 0.01IMKH2 PO in 10%
methyl alcohol

Detection : UV at 254nm

Flow rate : 0.7ml/min

D : VC, @ : Nicotinic acid amide,

® :VBz, @ :VBs, ® :VB1, ® : VB2

@

0 10 20 (min)

Fig.9 Chromatogram of Water Soluble
Vitamins in Feed Preparation
conditions are same as in Fig, 8

EvEME # I VHEOEEREHEAWIZC OV T
Zorbax—ODS ZH\, n—~FH > A Y Ta ey
A —VRGVER 2 BB & LT L %
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Fig.10 Chromatograms of Authentic Vitamins
(A) and Fat Soluble Vitamins in Feed
Preparation(B)
Column : Zorbax—ODS
Mobile phase : n—Hexane—Isopropyl
alcohol (99 : 1 viv)
Flow rate : 0.5ml/min
Detection : UV at 254 nm
@ VA — palmitate, @ VE, ® VA —
acetate, @ V.D3

Fig. 10(A)lZ7R L72, VA & VE OBEIE A5 TRV,
VA & VD O4fid &<, fREEMEE ¥ I O ENER
HERIIIBNL OB D EBZ HD,

Z OFMTEASE R ORME ¥ I R BEL
7=. T7ebbh, #E10g Ic=F = —F L 50ml &N
Z, REIMHLI-0L, =—FVEESBL ZhE
AL, AHIEFTARBEELIZOBHEY n— %%
50ml ZNZ TEM L, BOAE LT-0b AlRE ik &
L7z, FiglOBIZZDRERE R LTz, VA— LT
— b, VE, VA=Tt&7— MK VDsIZHY§ 5 ' —
7 BHER SIS,

ABTZX RIS E S HLERT, AREEET
% & XTR T DKER S IR L TR O D DN
R TH DN, BT TIT e SR 2 EERK Thib
L, TOMBEZREL THONL2b0bH5, L
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IZ Lo THDR VRGN R D Z L RTINS,
T, MEEOANSZFRIONT, HEE S
PR= O THEEL R 2R Lz, ABx
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Fig.11 Chromatograms of Sugars and Saponins
in Panax Ginseng
Column : Zorbax—NH:
Mobile phase : Acetonitrile/Water (70:30v/v)
Flowrate : 0.7ml/min
Detection : R1 Detector
(A) : Roots (Ginseng Radix alba),
(B) : Roots (Hige)
@ : Fructose, @Glucose, (@Sucrose,
@®Maltose

¥ A 1g ZK 10mHZEN L, A LI-0ObLAREHE
iR LT L7, £72, SIEASIR (B2
EOZEOE FiREZNZIVHHE L=, Bukib
L7 bR E A L, AiRERIkE L, ABxT
FAOLD &l LT,

Fig.11(A)ix, AZOTHROBUKIHH O 7 v~ k
I NTHY, Bl SEIRE, L B R ORI
DOFHEE—7 DIFD, YR= YT IEHOE—
7 NBbITWD, fig11(B)IE, ONFIRZERO 2R
%@ﬁ*%ﬁ%@&uvhﬁ?A?@@,%ﬁ:y

AN 5 v 7 13l & OB LWHEIE 2D
§,$&9%,£§%@%éﬂmﬁﬁté<ﬁ0T
BY, AV DY THIE—2 bEbRL TV
wzfmoﬁwumﬁbfﬁm%ﬁﬁ%ﬁ%b<
B, METRICBNT IR LD TAMSEIN
IARGR L, ABRIENCSE DB, FEEHR O Y :1#1‘?
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Fig.12 Chromatograms of Sugars and Spaonins
in Panax Ginseng
Conditions are same as in Fig.11
(C) : Panax Ginseng extracts (Korea),
(D) : Americanginseng

DEGEZEDTHD LD EEZ BND, Fig12(C)i
WEEOANS X AD 7 a~ 7T LA TH Y, Bukih
IR L CL 2 FEOFIENE L E <22 T
D, ZOZEIE, LXHEERMLUIZmTREN:S H 503,
JFURHC & 0 BEHARZIC ST Y 2035 % O THEITHE
HUEND D, Fig12D)NET7 AV BEOEA I U=
VUUVRE LTHRASNIZ SO TH Y, TOEVKAR
HWora~ NI 5 Tho, B, SE8, Lk
BN OFEIFEDOSR ©— 7 BDEDN TV AN, P R=
WSS A EICHE R E— 7 N EHbRLTEY
Panax Ginseng DV R=r27n~ h 7T hEFLL
HiroTn5,
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DYENZN,
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FARATDIED>, PEOFERRITBET 2 @& T
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R, T TREMS A T OREOBKHY &

Fig.13 Chromatograms of Some Components
in water Extracts of Green and Black
Tea
Column : Zorbax—CN
Mobile phase : 0.01 MKH2POs (in 10%
Methyl alcohol)
Flow rate : 0.7 ml/min
Detection : UV at 254 nm
(A) : Black Tea (Lipton),
(B) : Green Tea (Japan),
(C) : Black Tea (China),
(D) : Uron Tea (China)
@ VvC, ® ? @ Theofirin, @ Catechol,
® Caffein
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(A) Scorodose
(Authentic)

(Bl Water soluble
of garlic
hydrolyzed by
invertase

C

Water solubie
of garlic
hydrolyzed
by 0.1 N HCL

-

Fig.14 Chromatograms of Scorodose in Garlic
Column ; PSM—60/1000,
Mobile phase : Water
Flow rate : 0.6ml/min
Detection : R1 Detector

W% HPLC IRV BEL, ThZhov—7 "%
— R LT, Tbh, e 59 & 50ml Dk
WS, WhE S ETI0 RMIINELZ0b Al
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Fig.15 Chromatograms of Some Components
in Wine
Column : Zorbax—NH:
Mobile phase : Acetonitrile/\Water=
70 : 30 (Viv)
Flow rate : 0.7ml/min
Detection : R1 Detector
(A) : Red Wine, (B) : White Wine, (C) : Red
Wine (Sweet), (D) : Japanese Sake
@ Ethyl alcohol, @ Glycerine,
® Fructose, @ Glucose, ® Sucrose

LTWb, v—r Y KXoftimo ra< 77 A
RARSCHROZN L TR 2> TWD, ZTHOMERE
Fig.13 IZ/R L7z,

IZANT EEEITBEICEA TR Y, FHIRbEO 4
BATHDL Aan F—20OEFENKE VN, ITAIT
SERZAZ =X AHDO L 2 S EERT D
AT, WEEIAKSRIEICE D & L xS HEEN S
EELTHESNAD, ZhUTAan R—2DNIKsS
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Fig.16 Chromatograms of sugars in chinese port

wine and orange juice

Conditions are same in Fig.15

(DEthyl, alcohol, @ Glycerine, @ Fructose,
@ Glucose ® Sucrose

(A) : Chinese Port Wine, (B) : Orange Juice

fRIZERT DD LB X BID, IZAITL ORI
WX PSM—60,1000 #[HEM & L, KEBEH &
LCHBET AL, Aan R—X YT ABHER
—r Rt ENS, ZoKMEWIZA L E—F
EEHSETOLRBECHEET 5L, Aan F—X
WY T2 =2 IZE(E o A v ¥ —BIT &
HAAT R—=ADGFE Z S22 AR ENTZ,
LHL, 0.1 NHCHZEDihE ST 5L, *
an R—REEGHIIKD RS, AR <
bLFMEOTE R — I B Snb, Aanm F—
AZDONAEE, 0.1 NHCI T 60 53ICiE s A E5E
BIATORDEbDEEZBND, TNHLDORBRE
Fig.14 [T/ R LTz,

Zorbax—NH: Z W TU A V2 EBEAL T
B L7-#E R % Figds (R LTz, 7T U RERT A
VEOATYA AT TR S F LT L a— LRk
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Fig.17 Chromatograms of Organic Acids in

Wine (A) and Grape Must(B)

Column : SCR—100 treated with 2M Hs
POas

Mobile phase ; 0.1MHz PO4

Flow rate : 0.6ml/min

Detection ; UV at 210nm

Dcitric acid, @ Tartaric acid, @ Malic

acid, @Lactic acid, ®Succinic acid

E—7 DEMNZ, VY VICHYT SR E—
DIFD, SEIRICHRT ORBEL RS E S D
E—r M IS D, TEER—FTA 2 (TKH)
Druw T ANIHET A OENIHEELL T
WD, LIEoBERE -7 RBOLNRT,

(Fig.16) HAMW (FHN) <TIE, SO v—27 13k
Mmoo,

7 L—T v A NOaHEERE LTS RE Fig.17
\Z7R L7z, Citricacid, Tartaric acid, Lactic acid,
& O Succinic acid D% E— 7 g S, Zhbo
V= =AY A OARIROMAL L L <M
Tl Tz,
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1) EIREFL, HSR=S - ASE 19, 65 (1978)

2) Hplk=15, InEEREE, weAS—  AGE 12, 11 (1972)
3) S.Wada, C. Koizuimi and J.Nonaka : ik, 26, 96
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TWb, NF— L REMOEAGMED I n~ 7T
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