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Gas Chromatographic (GC) assay of flavouring agents

This procedure applies both to the assay of flavour chemicals and to the quantitation of minor components in flavour
chemicals. Analysts following this procedure and performing the test, should obtain sufficient resolution of major and
even trace components of a mixture to calculate accurately the concentration of the desired component. They should be
familiar with the general principles, usual techniques, and instrumental variables normally met in gas chromatographic
analysis. They should pay particular attention to the following:

1. Stability of baseline, retumn to baseline before and after each peak of interest, and minimum use of recorder
attenuation.

2. Any incompatibility between a sensitive sample component and column support, liquid -substrate, or construction
material.”

3. The response to different components of the same or different detectors. Since sizeable errors may be encountered in
correlating area percent directly to weight percent, the methods for calculating response factors should be known.

4. Where limits for minor components are specified in the column entitled Other Reguirements in the above tabular
specifications for flavour chemicals, analysts should use authentic materials to confirm the retention times of miner
components. Determine the quantity of components following the instructions below under Calculations and Methods.
GC CONDITIONS FOR ANALYSIS

Column: open tubular capiilary column of fused silica or deactivated glass 30 m long x 0.25 to 0.53 mm id

Stationary phase:

1. For a non-polar column: methyl silicone gum, or equivalent (preferably a bonded and cross-linked dimethyl
polysiloxane)

2, For a polar column: polyethylene glycol, or equivalent (preferably a bonded and cross-linked polyethylene glycol)
3. The stationary phase coating should have a thickness of 1 to 3 ym

Carrier gas: helium flowing at a linear velocity of 20 to 40 ml/s

Sample size: 0. 1 to 1.0 ul

Split ratio: (for 0.25 mm to 0.35 mm id columns only) 50:1 to 200:1, typically. Make sure that no individual
component exceeds the capacity of the column

Inlet temperature: 225 1o 275°
Detector temperature: 250 to 300°

Detectors: use either a thermal conductivity or flame ionization detector operating both as recommended by the
manufacturer

Oven program: 50 to 240°, increasing the temperature by 5%min, hold at 240° for 5 min

Analysts can also use any GC conditions providing separations equal to (or better than) those obtained with the above
method, but in the case of a dispute, the above method must stand.

CALCULATIONS AND METHODS

A. Peak area integration with total area detected normalized to 100%, using electronic integrators: Use an electronic
peak integrator in accordance with the manufacture's recommendations. Ensure that the integration parameters permit
proper integration of the peaks of a variety of shapes and magnitudes and do not interpret baseline shifts and noise

spikes as area contributed by the sample. Use internal or external standards as needed to confirm that the total GC peak
area corresponds to 100% of the components present in the sample.



B. Results obtained as described above are based on the assumption that the entire sample has eluted and the peaks of
all of the components have been included in the calculation. They will be incorrect if any part of the sample does not
elute or if all the peaks are not measured, In such cases, and in all methods described above, the internal standard
method may be used to determine percentages based on the total sample. For this method, measurements are required
of the peaks of the component(s) being assayed and of the internal standard.

An accurately weighed mixture of the internal standard and the sample is prepared and chromatographed, the area
ratio(s) of the component(s) to the standard is computed, and the percentage(s) of the component(s) is calculated.

If this calculation is to be applied, the substance used as the standard should be one that meets the following criteria:

a. Its detector response is similar to that of the component(s) to be determined. In general, the more nearly the chemical
structure of the component resembles that of the standard, the closer the response will be,

b. Its retention time is close to, but not identical with, that of the componeni(s).

c. lts elution time is different from that of any other component in the sample so that its peak does not superimpose on
any other,

The weight ratio of the internal standard to the sample shou!d be such that the intemal standard and the component
sought produce approximately equal peaks. This is not possible, of course, if several components of interest are at
different levels of concentration.

If the internal standard method is applied properly, it may be assumed that the ratio of the weight of component to the
weight of internal standard is exactly proportional to the peak area ratio, and under these conditions no correction factor
is needed. The sample is first run by itself to determine whether the internal standard would mask any component by
peak superimposition. If there is no interference, a mixture is prepared of the sample and of the internal standard in the
specified weight ratio, and the percentages of the internal standard and of the sample in the mixture are caiculated. The
mixture is chromatographed, and the areas of the component peak and the mtema! standard peak are calculated by one
of the methods described above.

The calculations are as follows:

1.1. % Component in Mixture/ %Internal Standard in Mixture = Component Area/Internal Standard Area, or

1.2. % Component in Mixture = % Internal Standard in Mixture x (Component Area/ Internal Standard Area)

2. % Component in Sample = (%Component in Mixture x 100) / %Sample in Mixture

Should calibration be necessary, mixtures should be prepared of internal standard and component, of cither 100% or of
known purity. The number of mixtures and the weight ratios to be used depend on the component being analyzed.
Usually, three mixtures will be required. The weight ratic of one is chosen so that the heights of component and
standard are equal. The ratios of the other two may be two-thirds and four-thirds of their value. Each mixture should
be chromatographed at least three times, and areas calculated. The factor for each chromatograph should be calculated
as specified below, and the averages taken for each mixture. An overall average factor is calculated from them. The
calibration should be performed periodically.

1. Factor = [(Weight of Component x % Punty) / (Weight of Internal Standard x % Purity)] x [(Internal Standard Area)
/ Component Area]

2. % Component in Sample Mixture = (Component Area x Factor x % Internal Standard i in Sample Mixture) / Internal
Standard Area

3. % Component in Sample = (% Component in Sample Mixture x 100) / Sample in Sample Mixture
GC SYSTEM SUITABILITY TEST SAMPLE

The GC system suitability test sample consists of an equal-weight ﬁ:ixture of food-quality acetophenone, benzyl
alcohol, benzyl acetate, linalool, and hydroxycitronellal.

Using the test sample described below, periodically test the performance of and resolution provided by the gas

chromatograph employed. The test sample must display results comparable in quantitative composition, peak shape,

Y
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and elution order to those specified below. The quantitative composition should not deviate from the results listed
below by more than 10%. Analyze the GC test sample using the GC Conditions for Analysis given above.

Component in Order of Elution Normalized %e Arez (FID)

Test Sample Non-polar Polar Non-polar Polar

Benzyi alcohol 1 4 22.0 21.3
Acetophenone 2 2 21.1 214
Linalool 3 | 20.8 21.0
Benzyl acetate 4 3 18.6 19.1
Hydroxycitronetlal 5 5 16.7 16.7
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T hFVF R Y T (Achras sapota Linne) DT - v ormrm e 53
THAT VT —< L — K75 L (Calocarpum sapota Merrill) DRE -~ -mmrmemimee 55
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HIRT 2 {Cacts)  mm oo e a5
HHRT BT FIHRT S EOY R T > (Opuntia megacantha Salm-Dyck) DR EE /I3 ¥H  ----55
HRFT BN SHRT A BON 1 F 277 (Cereus gigantea (Engelm. ) Britton et Rose (Cactus

gigantea Engelmann) ) D RE LT EH - 55
*B T F 2307 (Sarashinashoma) - -----mmmmmmmm e 55
F 2RI IR 5 2 F 2 2 7% (Cimicifuga simplex Wormskjold) DIEE  -------o-mommommooooo e 55
*H L8 /81 2 (Sarusaparilla)  --- = m et e 76
JUBAFH YY) S (Smilax medica Schlechtendal et Chamisso) D ---------------- 76
*BIVr T 74 (Salsify)  ---m-mmm e 76
F 2 #N T E 2 ¥ 2 (Tragopogon porrifolius L. (T. sativus Gate)) DEEE=IIMBE  ------------ 76
FIORFTIRT (FNFNTEP L) (Scorzonera hispanica L. ) DEEFIIEE -------- 76
*t )L/ 375 (Sarunokosikake) - cr--o-mm oo e oo o
BV 3 ARV 32 Hr (Polyporus officinalis Frie) D1 Ef  -------------mmmmmmmmooo i
N R F TR XS 7 (Ganoderma lucidum Karsten) D FEE  ---------vmenmiani e 11
4 2AF L (Hawthorn) - ----=-----mmmmmm oo R 114
INT B 2 H I (Crataegus cuneata Siebold et Zuccarini) DRE, &  -----------o---oomooooa 114
B B B €Y T ) 114
I XFFH > 2 2 3 (Comnus officinalis Siebold et Zuccarini) DPRE  ----------mreeiiiiaiaaaan 114
*H 22 377 (Japanese pepper) -ttt mm oo oeocaceeeaean 124
25 WY 23 37 (Zanthoxylum piperitum de Candolle) DB X/ IIRE  ------vvvrmemmennnn- 124
B2 FN—T (Santa herb) - ----mmm e 129

NE IR TIVNY 2 # (Eriodictyon carifornicum Torrey (E.  glutinosum Bentham) ) D% ---12
9

*tF 4 5w 7 (Sandarac) - - oo oo 129
< UH AU 2 BN (Tetraclinis articulata Master) O8I ---------------mmmommme e 129
v V# <A  b /N (Callitris quardsivalvis Ventenat) ORIHE  -----------------oooo oo eees 134

“HFI 7w B (Sandalwood)  --m-mmmmm e oo 134
Ex 74 HEy 74 2 (Santalum album L. ) DFF  ~---eeemcomemamme i SRR 134
Evy 7 BA—AZU7 283257 v B (Santalum spicatum de Candolle) DFf  ---------- 143

*$ )Ly B (Red Sandalwood) === =-smmmm s 144
Y 74 284 > (Pterocarpus santalinus L. Y D#f  ----------mmmmmmm o 144

*2A &4 (Shiitake) =--m- -t 150
F AT 5% (Lentinus edodes (Berk.) Sing.) DT EME  ----mmmemmmmmceeraiee s 150

*UTHR (Gemet) = m ot 157
Y AR I ¥ (Spartium junceum L. ) DFE  ---=----ssmomom oo 157

230 (Perilla) - mm o mm e e e 162
2/ #3/ (Perilla frutescens Britton var. crispa (Thunb.) Decene.) D ¥, RE ------------ 162

>V ET A (Perilla frutescens Britton var. crispa Decaisne f. viridis Makino) D ¥3, RE ---16
3

*3 8 — (Cedar) = 163
VLN 22 A F (Cedrus libani Barrel. ) DFEX2EH  --------omiom s 163
b/ F# L v K% — (Juniperus procera Hochstter ex Endl. ) DEE X /4EH  --v--vmvmmommnnnnns 165
b/ FRIT LY E v 7 2 (Juniperus virginiana L. ) DFEE i3 -----vmmmmeimoieiiees 166
bt/ F 8 =4 1 £/3 (Thuja occidentalis L. ) DX /=EdM  -------------mmvmmmnnns LR 166
b /F8 3./ FH 7 (Thuja orientalis L. ) DEEEM  ----------ommmmmmmme e 174

*3 R TR (CIIUS) =7 m et e caeaaaas 175
25 81 35 2 (Citrus iyo Hort. ex Tanaka) DFEFE  ------mrmmmrommmmmee e 175
2 71 2F Ny  7 (Citrus hassaku Hort. ex Tanaka) DHREFE  ----------mmmmmmmmme oo 177
2 H R — 25 T — 3 % —(Citrus depressa Hayata) DFRFE  -=-vmemmmmmnee e 185
F 2N BDFHZF 27 2 (Fortunella margarita Swingle) DRFE  ----------mmmmme oo 187
F 20 EDTILF 271 2 (Fortunella japonica (Thunberg) Swingle) DRE  ----------------- 188
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*2 hO% T (Citronella) ------------meesseroomomosoososossssosossosooscesosesnoooos 192

-f ZFk 377 A H¥ (Cymbopogon nardus Rendle) DR E/ZIFEE  -------m-omrmrmmmmm oo 192
A ZFY v 73 k1% 5/ 7 (Cymbopogon winterianus Jowitt (C. nardus var. mahapengiri}) D
ol 2 = N L LA 193
*2, X A (Schinus molle) --=-=-=======-=----smeesememnoooooooooooosoooooooooosiascseeeoos 193

YL F O 37K 7 (Schinus molle L. ) DRFE  ----wm-emermmmmmmmmie oo 193
R A (o L e 195
Ty ayxaF7Y 7Y P v 377 %3 (Viverra civetta Schreber) DALFIR M4 -------------- 195
L% 2177 3 3%} (Viverra zibetha Schreber) DALFYBR WM ----------mvmmmmmmmeimrom o ees 195
2 v 277 % 2%} (Viverricula indica Desmarest) DALFIMR7Z Y -----------ooomommmmmm oo 196
*2 Y )—/V (Simarouba) ----semeeemmmmemsooommeeneoooooooooisessssscsecooooooooooes 196
ZHF# <)L/ (Simarouba amara Aublet) DR --------o-m-iomomoo i 196
* AP (Shimeji) -=--=--=-=--mmmmemmmemmemmem oo ooeoeooooooooooososesescmneooo s 198
# A THE 2T AT (Lyophyllum aggregatum (Secr.) Kuhner (L. shimeji Hongo ; Tricholoma
shimeji Kawamura)) DFFEH  ------ommmmmmooomeme e 198
F AP v J13 AP (Lyophyllum cinerascens (Konr.) Konr. et Maubl. (L. aggregatum Khner va
I.
fumosum ; L. fumosom Orton) ) DT HEH  ----------cmcommmmommoooo oo oo 198
*2 4 7% % (Shakuyaku, Chinese peony) --------------s-ssseomsooooosoooo—smsomsoooooooo-- 198
R 2 x 77 7 (Paconia lactiflora Palla) DFEE  ----------------ooommmmomo oo 198
R & 2%} (Paeonia veitchii Lynch) DFRE  -------------mmmieimer oo 201
*Up A2 (Jasmin) oottt emmmemmm oo mmoeemmesmeooooooooosssssososoooooooos 201
T Y v A 3 2 (Jasminum officinale L. )  ---------ssmmmmmmmim oo 201
T2 EAFY AT )71 (Jasminum grandiflorum L. ) DfE ----------emmememimii oo 202
*24 /4 (Janohige) -----semermemmmemm oo emnomnreen oo 205
3 F ¥+ / &4 (Ophiopogon japonicus Ker-Gawl) DY ---------------eemmommenmmeoomoos 205
Y FFHINY v / &4 (Ophiopogon phwii Okuyan) DB --------------mmommmommmemnonnns 215
AU B34 73 > (Liliope koreana Nakai) D¥ME  ----------------o-oommmmmmmmmmmm oo 215
*P ¥R T Y (Jaborandi) --------mmmmmmeesmemem e 215
I H BT v R T > (Pilocarpus jaborandi Holmskiold) D, ¥ -------------mrommmooooooen 215
#3 Dy B (Shallot)  ----===nmonoeeeonnooo oo 216
Y74 F (Allium ascalonicum L. ) DEFEE  -----------m--mmmmmmmmn oo e 216
e R e s 1) Bkt 216
BT 27 =k b I (Ajuga nipponensis Makino) D BE  ---------smisomioioomooooooo oo 216
e B ] T S Y 219
L aHB L 27 % (Amomum xanthioides Wallich) Dfi 7, BBRE ---------o-----oo---- 219
*2 2 Z78—~ 1) — (Juniper berry)  ----m------mosesossossomooooossmsssosoooooooooooeees 220
k / Fft4 275 X (Juniperus communis L. ) DEFE  ------- e R EEEE Rl 220
*2 37N (Ginger) -----rmmmmerommmmmomossesseeenoooooooooooooooossooooooooooooee 230
3 37 82 a7 H (Zingiber officinale Roscoe) DIRE  ----------------momemmioii e 230
*2 3L (Soy SAUCE)  -mmmmmmmmmm oo eemmem e oeooooonsoosooosoooooooooessessooes 250
g g U OU USRS 250
*2, 37711 A (Pressed soy sauce cake) -------o-omsmmsesommemooooooe-ooomoossooosoooosane 250
BERE]  c- oo e 250
*2a 2 awy i a (Spifits) ----mmmmmmeememememmemeosmos o eeocooooooooooooooomnees 250
Sh TARF—, P, TILF—, FrU—TILF— Fhanvto), Ty INT S
SFe, TAUAY LT FTF—, TIEY, HBEREORBIE ---oooneeeenomneoooe 250
D Ry m B T ) Bk e 250
b X/ HAF)IEL 3770 (Rhizopogon rubescens Tul. ) DFEE  ----vorr-mmmmmmooeeoos 250
*2)IN—17 4 — B (Silver weed) ---m---om-mommmsooooso-soooooo-oooosssssssosenoooooooooo 250
INSEI TS 2V IVF N1 (Potentilla anserina L. ) D, BX HEFH  -------------ommoooo-- 250
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*OFEFYY (Em-mushroom) ------reeesommmm e 250

YAVRIOZEFS T (TFAT) (Lyophyllum uimarium (Fr.) Kuhner.) DF3fk  ------ 250
¥V (Ginseng) sttt 251
TaAFHFa vt 2P (Panax ginseng C. A. Meyer) DR -------eeooooo o 251
T OFFHY 2 F 222 2 (Panax notoginseng Burk. F.H. Chen) DA ~---------oomommooo oo 284
T aFF B FINZ 2 2 (Panax japonicus C. A. Meyer) DR <o mmemmmome e 294
* TR (Cimamon) - sroomom oo 297
2 X/ F8 = v 4 (Cipnamomum loureirii Nec) Dz, #H, ¥, F#EFH~ G?HE -------------- 197
*BE (Vinegar) - s 298
R R — s 298
*AAD (Watermelon) === wmmmm e m o 298
7 ) BAA A (Citrullus vulgaris Schrad. ) DRE  ------mm e 298
*AAE L (Narcissus) - 299
EHNFFR T FARZXA £ > (Narcissus poeticus L. ) DFE  ------=crmmmmomo e 299
E A2 NFR A1 & > (Narcisss tazetta L) DFE === -=--memmmmme e 303
EHINFREFZAE (3 >FN) (Narcissus jonquitla L. ) DIE === -envmmemommmomee 311
*AF (Sugi, Peacock pine) === oo 313
A FFZF (Cryptomeria japonica D. Don) DX /ZIIA  -------mvmvmmmmmeee 313
*AY =T A (Staranise)  c----ooooem sl 338
CHF IS AT F 27 (Wicium verum Hooker) DHE - ----ommmvmoo e 338
*A Y —T =" (Starfruit, Carambora) ---==--====-=-----re ool 344
HEINIRTL 23 (Averrhoa carambola L. ) DRFE  -oremeemm oo 344
*AF T YT A (SIyrax)  -ovrreo o 345
B IBAF T v 7 X (Liquidamber orientalis Miller) DBHE - -----------meeeoo o 345
¥ I FE I PNT U (Liquidamber styraciflua L. ) ORFE  ------------eeeie o 345
*Z w2 (Suppon, Snapping turtle) === -reseoo oo 345
A 93 2 F A » K 2 (Amyda japonica Temminck et. Schlegel) DB - --—------------eet. 345
Ay R FF A v H 2 (Amyda sinensis Wiegmann) DEIMIE -~ --ooooooee 346
*A v F A (Suppontake) - rrmeeemmmmm Ll 346
Ay ZrFA w R4 7 (Phallus impudicus Persoon) D FHEME <= -mm--mmommeaeos 346
*ARTNRyY (Zdravetz) === === - mmmmm o 349
700V IRZ RSNy (Geranium macrorthizum L. ) DRE - --cveveoooooo 349
*AF 27— b (Snakeroot, Serpemtary) -----=-----semmoomsmeseeooooceoolL 350
VR AXITHRN—=P 27 A% — 7 )b— b (Aristolochia serpentaria L. ) DR -------=-------- 350
TR AR YRR F T 2 > (Asarum canadense L. ) DM - 350
*ANA T F—F (Spikenard) - ---- - ermmmmeees 355
F2FTMA/NA J F— F (Nardostachys jatamansi de Candolle) DAEE  ----------mmmmomnm 356
AE ARV (Spignel) == -mmm oo 361
U # (Meum athamanticum Jacquin) D - -=------ oo 361
*ATI— R (Spruce)  =wemm o . 361
W73 5 H (Tsuga canadensis Carriere (Pisea canadensis Linne) ) Di; 8 £ /- (2t ------- 361
FANRT Z b (Spearmint) oo 361
URANRT I b (Mentha spicata L. ) DEEFE I RBL - 361
2% (Mentha cardiaca Gerard ex Baker) DEEF /21T LR ----ovvommm ool 363
*ANI EL (Suberihiyu, Pigweed) —---------m-mmm e 363
AR EFL AR B (Portulaca oleracea L. ) (DR EL - -----eeeemoo oo 363
*FAD =AU (Sloe berry) - mm s o 364
NZFHZADO—A — (Prunus spinosa L. ) DRFE, BELIIIE ------mmmmmme e 364
FRARU — (Savory)  ==m=-mm el 367
¥V BFF F Ny 1 (Satureia hortensis L. (S. laxiflora C. Koch ; S. pachyphylla C. Koch)) DI
e S 367



) EY A & —+t A B 1) — (Satureia montana L. (S. obovata Lagasca ; S. illyrica Host)) DEE F

o o el 367
A A1 32777 (Avens, Herb bennet) ---------=s==rr-----ssmssosooosmmsooooooooooes 368
INTF}(Geum urbanum L. ) DEEL  ------------mmooooo-smsmssso oo oooom oo o nsemnes oo 368
INTF (Geum rivale L. ) DEE  --=--=-msrom-mmmoomosoomssemomme oo oooo oo 368
A A FFH<F (Rowan tree, European mountain ash) ---------==-=---=-------osemmsooos 368
INSRBFEF F 1< K (Sorbus aucuparia L. ) DERTIRE  ---------mrommmmmmmmmoomoomeees 368
NIFFFH < K (Sorbus commixta Hedel. ) DERTNRE  ----------mmmmmmomommmmooonoooooes 374
2 F 2 g7 (Sekisho) ~----memr-mrooommommmmmosoemmesoooosmsseoooooooommmmsoooosooooooo 374
H k- EFEF 2 37 (Acorus gramineus Solander) DHEE  ----------------ooeemmonooooooooe 374
*fz— 30 (Sage) ---mmmroomomoeesemrsssosososoooooossssosoooosoooooooossooooooosooosoo 375
2V — ¥ (Salvia officinalis L. ) DEEEFIFLE  -------r--ommmmommmemmsm oo 375
v #} (Salvia lavandulaefolia Vah) DEFEEZFEE  --------------mmmommmmmemmmmro oo ees 386
%)%} (Salvia triloba Linne) DEFRFZIFILE  ------------o-omoo-osmmmro o mm oo oo e 386
s R7 1) — (Zedoary) ~=---------sooommseTooosossssmosssssssssssoooooososooooooesssros 388
3 a i H#H 2 2V (Curcuma zedoaria Roscoe) DI -------------rro-omommoooommen o 388
*t 5 H (Semega) wvmrvo-mmmemomooomssessmromssssesoooooosssesosooooossoooooescoooooo 400
b ANFRZ R H (Polygala senega L. ) DHR -------------m-mmommemmoorsommmoom oo oo e 400
b ANEH E O/t RH (Polygala senega Linne var. latifolia Torrey et Gray) Oft  ------------- 411
*F 57 A (Geranium)  --------m-tmmmmsmmemossmmsssssoe-asssmssososoocsooooooossssees 417
IRy R A5 P 7 A (Pelargonium graveolens Aiton) DR, £, #, £ --------- 417
s 1) — (Celery) ==--==---=--==-=mssossessmoossoosmssmoosossesssoooooooooooooooooonses 418
+ )# 0 1) (Apium graveolens L. ) DT, FEEELER ----------romommmmmmmrooooeeee 418
T (Senkyu) -o--merrommmooommosmmssmeomsooossssssssososssssssoosoososooooooooes 424
+ 1) flt > % 277 (Cnidium officinale Makino) DR ------------------=mmmroooooooomoonooooee 424
* > H 717 (Cemaury) ----=-=c-cTTooommmmoommsssssssssssssmsssoosssssoossoooooooossooo 429
1) > R#t >4 ™7 ) 7 (Centaurium umbellatum Gilibert) D &M E2IIFE  -------r-mrmmmmmoe e 429
7§ /< %7 (Centaurium cyanus Linne) DEE XL ------------ommmommmmmmoo 429
# /7 #1 (Centaurivm centaurium Linne) D& F /234  ------------------mmmmmmmmom oo 429
B4 (Sendan) -------mmm-mmmoooemomsmossososssssoommssssooossooosoooosomcssoooooos 429
> & L F e ¥ (Melia azedarach L. ) DREX @38 L ------------mmmoomemmem oo 429
s b g—2 XT3N (St John's wort)  ---momossmsmmsmmsos-sssmososoooemoomoooooesses 454
F hF U VIR T4 S F Y (Hypericum perforatum L. ) DEEE/IIRE  ---------emo- 455
F FE 1) UyEA B F YUY (Hypericum erectum Thunberg) D EEE/ZIIRHE  ------mommm0mo- 461
*¥ 2 F (Semna) ------moo-mmeemeerooSmsooooossmsmsooosscsosonsooososssoooooosssoos 462
< AF}1t2 > F (Cassia senna Linne) DR E - WEHE  --------ommmmmmmmmmmmmmmommemomeo oo 462
7 AFHR Y /Nt > F (Cassia angustifolia Vah) DREE~EE  --------------mmmmmmoo oo 462
#3)— 2 {Sauces) oo m-memTooemmmemSoSmoososooesmsmrossosossosooooomsmsoooooosssso 468
YAY— =R, FUY—AREOFERHERY—AM - 468
*& A A7 (Rhubarb) ----------smssesenoosommmsomooooooosssesoooosoososoosooooosomoooos 468
& FF5 1 77 (Rheum officinale Baillon) D, EXLIIE ----------mmmmmmmmmmmooeeooes 468
*& 4 X (Soybeans) =------=s---tmommemmssmsosssssomooosssmssssooooosoooooooossssomooooooos 468
T AR 1 X (Glycine max Memil) DFEF  ---------------semmmmmooomoomosmo e 468
e A G ) T I 468
24 1 I (Thymus vulgaris L. ) DTE, EHE  ----------mmmmmmmmmmmmmooommnom oo oo oo 468
*%& 4 ) 0 (Bamboo shoot)  -------==-r----sssss-so-esmsesssosossosoocooossssssooosoosoooos 472
4 ZZEHE "7/ "7 F 7 (Phyllostachys heterocycla Freeman-Mitford) D##E  ---------r---mmomomooee 472
#4 0 (Qctopus) ---m--TmoTmTemmT oo Smssmosoosessssoosoossossosoooooosssmnooooosmsooos 473
< & A7 ¥ 22 (Octopus vulgaris Cuvier) DEEEL  --------------oem-mmrommmcoommmomemmm oo s 473
<4 JFH1 -1 # 2 (Octopus ocellatus Gray) DA R#  ------- R RACEEEEE LSRRl 475
< ¥ a8 FF H ¥ 3 (Octopus minor (Sasaki)) DEEAR ------------omrmmmmmmmmmmmmeeoem oo 475
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