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Quantitative Proposal of Tangerine Fruit Size Standard
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Bundit Jarimopas, Supakit Sayasoonthorn and Somsak Khamma

ABSTRACT

This research was to study the distribution of tangerine fruit size and propose quantitatively draft of its

standard. Methodology comprised i.) collection of tangerine fruit mechanically sized by 5 popular perforated

cylindrical type sizing machines at random, 5 sizes per machine, 50 fruits per size ; ii.) measurement of diameter

of all fruit samples and iii) calculation of optimal seperation line between any two related sizes.

The result revealed that tangerines were commercially divided into 5 sizes, ie. No. 3 (the smallest size),

2,1,0, and 00 (the biggest size). Standard size of different grade tangerine fruit was proposed as follows; diameter

size ranges of no. 3, 2, 1, 0 and 00 were 43-46, >46-51, >51-56, >56-62 and >62-66 mm., respectively.
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∫∑§—¥¬àÕ

ß“π«‘®—¬π’È‡æ◊ËÕ∑’Ë®–»÷°…“°“√°√–®“¬¢π“¥¢Õß

º≈ â¡‡¢’¬«À«“π ”À√—∫ â¡∑’Ëºà“π°“√§—¥¢π“¥®“°

‡§√◊ËÕß§—¥¢π“¥·≈â« ·≈–¬°√à“ß¡“µ√∞“π¢π“¥¢Õßº≈

 â¡π—Èπ «‘∏’°“√»÷°…“ª√–°Õ∫¥â«¬ °“√ ÿà¡µ—«Õ¬à“ßº≈

 â¡‡¢’¬«À«“π∑’Ë∂Ÿ°§—¥¢π“¥¥â«¬‡§√◊ËÕß·∫∫∑’Ëπ‘¬¡„™â°—π§◊Õ

µ–·°√ß∑√ß°√–∫Õ° 5 ‡§√◊ËÕß §—¥¢π“¥ÕÕ°¡“ 5 ¢π“¥ Ê

≈– 50 º≈ «—¥¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß â¡·µà≈–º≈∑—ÈßÀ¡¥

·≈–§”π«≥À“‡ âπ·∫àß·¬°∑’Ë‡À¡“– ¡∑’Ë ÿ¥√–À«à“ß 2

¢π“¥§ŸàÀπ÷Ëß Ê º≈°“√«‘‡§√“–Àå √–∫ÿ«à“º≈ â¡‡¢’¬«

À«“π„πª√–‡∑»‰∑¬∑’ËªØ‘∫—µ‘„π‡™‘ß°“√§â“¡’ 5 ¢π“¥§◊Õ

‡∫Õ√å 3 (¢π“¥‡≈Á° ÿ¥), ‡∫Õ√å 2, ‡∫Õ√å 1, ‡∫Õ√å 0 ·≈–

‡∫Õ√å 00 (¢π“¥„À≠à ÿ¥) √à“ß¡“µ√∞“π¢π“¥¢Õßº≈

 â¡‡¢’¬«À«“π∂Ÿ°‡ πÕ‰«â¥—ßπ’È ‡∫Õ√å 3, 2, 1, 0 ·≈– 00

¡’™à«ß¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‡ªìπ 43-46, >46-51, >51-

56, >56-62, >62-66 ¡¡. µ“¡≈”¥—∫

§”π”

ªí®®ÿ∫—π°“√®”Àπà“¬ â¡‡ ¡◊Õπ¡’¡“µ√∞“π¢π“¥

‡æ√“–«à“„™â‡§√◊ËÕß·∫∫µ–·°√ß∑√ß°√–∫Õ°§—¥¢π“¥

°—π∑—Ë«‰ª µ“¡µ≈“¥º≈‰¡â ”§—≠¢Õßª√–‡∑» ‡™àπ

µ≈“¥ ’Ë¡ÿ¡‡¡◊Õß µ≈“¥‰∑ ‚Õ‡¥’¬π ¡À“π“§ √–∫∫π’È

ªØ‘∫—µ‘¡“π“ππ—∫ ‘∫ªï ‡§√◊ËÕß§—¥¢π“¥ÕÕ°‰¥â 6 ¢π“¥

°≈à“«‰¥â«à“√–∫∫¢π“¥®“°‡§√◊ËÕß‡ªìπ∑’Ë¬Õ¡√—∫∑—Èß‚¥¬ºŸâ¢“¬
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·≈–ºŸâ∫√‘‚¿§ ¡’‡§√◊ËÕß§—¥¢π“¥º≈ â¡·∫∫π’È°√–®“¬

µ“¡µ≈“¥º≈‰¡â ”§—≠¥—ß°≈à“« ·≈–µ≈“¥¢Õß®—ßÀ«—¥

µà“ß Ê ∑—Ë«ª√–‡∑»‰¡àπâÕ¬°«à“ 600 ‡§√◊ËÕß

Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’°“√°”Àπ¥¢π“¥¢Õßº≈

 â¡‡ªìπ¡“µ√∞“πÕ¬à“ß‡ªìπ∑“ß°“√ ·≈–‡™‘ß«‘™“°“√

°“√¡’¡“µ√∞“π¢π“¥¢Õß â¡®–∑”„Àâ°“√æ—≤π“

‡§√◊ËÕß®—°√°≈·ª√√Ÿªµà“ß Ê °“√∫√√®ÿÀ’∫ÀàÕº≈ â¡

 “¡“√∂∑”‰¥âßà“¬ ·≈–®–‡ªìπª√–‚¬™πåÕ¬à“ß ”§—≠µàÕ

√–∫∫°“√§â“¿“¬„πª√–‡∑»∑’Ë®–‡ªìπ¡“µ√∞“π ‚¬ß„¬

‰ª Ÿà°“√ àß‡ √‘¡°“√∑àÕß‡∑’Ë¬« ·≈–√–∫∫°“√§â“ â¡ Ÿà

µà“ßª√–‡∑»

Peleg (1985) ‰¥â √â“ß ¡°“√§≥‘µ»“ µ√å

«‘‡§√“–Àå°“√À“‡ âπ·∫àß·¬°¢π“¥º≈‰¡â∑’Ë∂Ÿ°§—¥¡“®“°

‡§√◊ËÕß§—¥¢π“¥À≈“¬¢π“¥ ‡¢“ √ÿª«à“ ‡ âπ·∫àß·¬°

¢π“¥º≈‰¡â∑’Ë‡À¡“– ¡∑’Ë ÿ¥√–À«à“ß 2 ¢π“¥µ‘¥°—π„¥ Ê

À“‰¥â®“°
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‡§√◊ËÕßÀ¡“¬ + À√◊Õ › §«√®–∂Ÿ°‡≈◊Õ°„Àâ Õ¥§≈âÕß

°—∫º≈‰¡â∑’Ë‰¥â ∑’Ë∑”„Àâ µ1≤Xs1≤µ2

Xs1 = §à“∑’Ë‡À¡“– ¡∑’Ë ÿ¥¢Õß‡ âπºà“»Ÿπ¬å°≈“ß

¢Õß‡ âπ·∫àß·¬°¢π“¥√–À«à“ß¢π“¥ º≈ 1 ·≈– 2

µ1 ·≈– µ2 = §à“‡©≈’Ë¬‡ âπºà“»Ÿπ¬å°≈“ß¢Õßº≈ â¡

µ—«Õ¬à“ß¢Õß¢π“¥ 1 ·≈– 2

σ1 ·≈– σ2 =  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õßº≈ â¡

µ—«Õ¬à“ß¢Õß¢π“¥º≈ 1 ·≈– 2

Wi = 
K P

K P
i i

i i∑ = Weighted function ∑’Ë‡°√¥ i ........ �

Ki = ‡»… à«π¡Ÿ≈§à“/√“§“∑’Ë —¡æ—π∏å°—∫¢π“¥ i

µà“ß Ê

Pi = ‡»… à«π¢Õß¢π“¥ i µà“ß Ê „π«—µ∂ÿ¥‘∫

√«¡

ß“π«‘®—¬π’È®÷ß‡ªìπ°“√»÷°…“®”π«π¢π“¥ ·≈–°“√

°√–®“¬¢Õß¢π“¥¢Õßº≈ â¡‡¢’¬«À«“π ·≈–¬°√à“ß

¡“µ√∞“π¢π“¥‡™‘ß«‘™“°“√¢Õßº≈ â¡¥—ß°≈à“«

Õÿª°√≥å·≈–«‘∏’°“√

 ÿà¡µ—«Õ¬à“ßº≈ â¡‡¢’¬«À«“π‡°Á∫‡°’Ë¬«„À¡à®“°

 «π®“° 5 √â“π¢“¬ â¡ ∑”°“√§—¥¢π“¥¥â«¬‡§√◊ËÕß§—¥

¢π“¥·∫∫µ–·°√ß∑√ß°√–∫Õ°√â“π≈–‡§√◊ËÕß §—¥¢π“¥

ÕÕ°¡“ 5 ¢π“¥  ÿà¡µ—«Õ¬à“ßº≈ â¡∑’Ë§—¥¢π“¥·≈â«¢π“¥≈–

50 ≈Ÿ°„π·µà≈–√â“π „™â‡«Õ‡π’¬§“≈‘ª‡ªÕ√å«—¥‡ âπºà“

»Ÿπ¬å°≈“ß„π∑‘»∑“ß¢π“π°—∫·π«·°π¢Õßº≈ â¡ ‚¥¬

«—¥‡ âπºà“»Ÿπ¬å°≈“ß∑’Ë„À≠à∑’Ë ÿ¥ (D) «—¥‡ âπºà“

»Ÿπ¬å°≈“ß„π∑‘»∑“ßµ—Èß©“°°—∫·π«·°π¢Õßº≈ â¡ ‚¥¬

«—¥‡ âπºà“π»Ÿπ¬å°≈“ß∑’Ë„À≠à∑’Ë ÿ¥ (d) ·≈–∫—π∑÷°¢âÕ¡Ÿ≈

π”§à“‡ âπºà“»Ÿπ¬å°≈“ß∑’Ë‰¥â®“°°“√«—¥¡“À“§à“‡©≈’Ë¬ ®–

‰¥â¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õßº≈ â¡ «‘‡§√“–ÀåÀ“‡ âπ

·∫àß·¬°∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ‚¥¬„™â ¡°“√§≥‘µ»“ µ√å¢Õß

Peleg (1985)

º≈·≈–«‘®“√≥å

‡§√◊ËÕß§—¥¢π“¥·∫∫µ–·°√ß∑√ß°√–∫Õ° “¡“√∂

§—¥¢π“¥º≈ â¡‡¢’¬«À«“πÕÕ°‰¥â 6 ¢π“¥¥â«¬°—π (∫—≥±‘µ

·≈– §≥–, 2531) §◊Õ ‡∫Õ√å 3, ‡∫Õ√å 2, ‡∫Õ√å 1, ‡∫Õ√å 0,

‡∫Õ√å 00, ( Õß»Ÿπ¬å) ·≈–‡∫Õ√å 000 ( “¡»Ÿπ¬å)  â¡‡∫Õ√å

3 ‡ªìπº≈ â¡∑’Ë¡’¢π“¥‡≈Á°∑’Ë ÿ¥  à«π‡∫Õ√å 000 ‡ªìπº≈

 â¡∑’Ë¡’¢π“¥„À≠à¡“°∑’Ë ÿ¥ „π°“√ªØ‘∫—µ‘∑“ß°“√§â“ ‡∫Õ√å

000 ‰¡à‡ªìπ∑’Ëπ‘¬¡‡π◊ËÕß®“°¡’¢π“¥„À≠à‡°‘π‰ª ·≈–º≈

 â¡¢π“¥π’È¡’ª√‘¡“≥πâÕ¬ ®÷ß∂Ÿ°§—¥∑‘Èß À√◊Õπ”‰ª·ª√√Ÿª

¥—ßπ—Èπº≈ â¡∑’Ë¡’®”Àπà“¬°—π„π∑âÕßµ≈“¥‚¥¬∑—Ë«‰ª®–¡’

µ—Èß·µà‡∫Õ√å 3 ‰ª®π∂÷ß‡∫Õ√å 00

Table 1 · ¥ß°“√°√–®“¬¢Õß‡ âπºà“»Ÿπ¬å°≈“ß

¢Õß¢π“¥º≈ â¡ ®“°°“√«—¥·≈–«‘‡§√“–Àå¢π“¥¢Õßº≈

 â¡‡¢’¬«À«“π®“° 5 √â“π ≥ µ≈“¥‰∑ ·≈–µ≈“¥ â¡

·ª¥√‘È« ‰¥â‡ âπºà“»Ÿπ¬å°≈“ß‡©≈’Ë¬®“°µ—«Õ¬à“ßº≈ â¡√«¡
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¢π“¥≈– 250 ≈Ÿ° ‚¥¬¢π“¥º≈ â¡‡©≈’Ë¬‡∫Õ√å 3, 2, 1, 0

·≈– 00 ‡ªìπ 43.6, 48.8, 53.4, 58.7 ·≈– 66.0 ¡¡.

µ“¡≈”¥—∫  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π∑’Ë —¡æ—π∏å°—π¢Õß

·µà≈–¢π“¥§◊Õ 2.1, 2.4, 2.1, 2.7 ·≈– 2.6 ¡¡. µ“¡≈”¥—∫

( D,  d = §à“‡©≈’Ë¬¢Õß D ·≈– d  ”À√—∫¢π“¥

º≈ â¡·µà≈–¢π“¥ Dav ‡ªìπ§à“‡©≈’Ë¬‡ âπºà“»Ÿπ¬å°≈“ß¢Õß

º≈ â¡√–À«à“ß°≈ÿà¡ D ·≈– d ¢Õß·µà≈–¢π“¥ À“‰¥â

®“°§à“‡©≈’Ë¬ D  ·≈– d σ, σ2 =  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

·≈–§«“¡·ª√ª√«π¢Õß¢âÕ¡Ÿ≈„π·µà≈–¢π“¥)

º≈ â¡ 5 ¢π“¥®”π«π 1250 º≈ ®–‰¥â‡»… à«π

¢Õßº≈ â¡¢π“¥ i (3, 2, 1, 0, 00) µà“ß Ê „π¢Õßº ¡

º≈ â¡°àÕπ§—¥¢π“¥ P3 = P2 = P1 = P0 = P00 = 0.2 √“§“

 â¡Àπ÷Ëß°‘‚≈°√—¡¢Õß·µà≈–¢π“¥ · ¥ß„π Table 2

®“°ªí®®—¬¥â“π√“§“®–‰¥â K3 : K2 : K1 : K0 : K00

= 21 : 25 : 31 : 36 : 40 = 0.525 : 0.625 : 0.775 : 0.9

: 1 „™â ¡°“√ 2 ·≈– 1 ®–‰¥â§à“ Wi ·≈– Xsi ¢Õß·µà≈–

¢π“¥¥—ß· ¥ß„π Table 2

§«“¡·ª√ª√«π¢Õß¢âÕ¡Ÿ≈∑’Ëπ”¡“„™â„π°“√

«‘‡§√“–Àå ¡’πâÕ¬ (πâÕ¬°«à“ 5%) ®–‡ÀÁπ‰¥â®“°§à“ Coef-

ficient of variation (CV) ¢Õß°≈ÿà¡¢âÕ¡Ÿ≈„π·µà≈–¢π“¥

(Table 1)

‡ âπ·∫àß·¬°∑’Ë‡À¡“– ¡∑’Ë ÿ¥√–À«à“ßº≈ â¡‡∫Õ√å

3 ·≈–‡∫Õ√å 2 (Xs3) = 46.5 ¡¡. ‡ âπ·∫àß·¬°∑’Ë‡À¡“– ¡

∑’Ë ÿ¥√–À«à“ß‡∫Õ√å 2 ·≈–‡∫Õ√å 1 (Xs2) = 51.2 ¡¡. ‡ âπ

·∫àß·¬°∑’Ë‡À¡“– ¡∑’Ë ÿ¥√–À«à“ßº≈ â¡‡∫Õ√å 1 ·≈–‡∫Õ√å

0 (Xs1) = 56.4 ¡¡. ·≈–‡ âπ·∫àß·¬°∑’Ë‡À¡“– ¡∑’Ë ÿ¥

√–À«à“ßº≈ â¡‡∫Õ√å 0 ·≈–‡∫Õ√å 00 (Xs0) = 62.5 ¡¡. ‡¡◊ËÕ

‡≈◊Õ° Confidential coefficient = 95% ·≈–æ‘®“√≥“«à“

Table 1 Diameter distribution of tangerine.

Size number Dav (mm.) D  (mm.) d  (mm.) σ σ2 CV (%)

3 43.64 48.8 37.9 2.13 4.56 2 13

43 64

.

.
 × 100 ≅ 4.8

2 48.82 54.15 42.82 2.40 5.78 4.9

1 53.42 58.55 48.77 2.06 4.28 3.8

0 58.73 66.95 54.32 2.72 7.42 4.6

00 65.99 72.27 60.47 2.56 6.59 3.8

Table 2 Cost, weighted function (Wi) and optimal seperation line (Xsi) of each size (i = 3, 2, 1, 0 and 00).

Size number Cost (Baht/kg.) Weighted function (Wi) Xsi (mm.)

3 21 W3 *= 0.525/3.825 = 0.137 Xs3 = 46.5

2 25 W2 = 0.625/3.825 = 0.163 Xs2 = 51.2

1 31 W1 = 0.775/3.825 = 0.202 Xs1 = 56.4

0 36 W0 = 0.9/3.825 = 0.235 Xs0 = 62.5

00 40 W00 = 1/3.825 = 0.261

* Note : Size no. 3 W3 = K3P3/∑Ki Pi

= (0.525) (0.2)/(0.2)∑Ki

= 0.525/(0.525+0.625+0.775+0.9+1)

= 0.525/3.875
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¢π“¥º≈ â¡∑’ËÕ¬Ÿà„π·µà≈–¢π“¥¡’ª√‘¡“≥¡“° ·≈–¡’°“√

°√–®“¬¢Õß‡ âπºà“»Ÿπ¬å°≈“ß‡ªìπ Normal distribution

º≈ â¡‡∫Õ√å 3 ®–¡’¢’¥®”°—¥¢π“¥≈à“ßÕ¬Ÿà„π Lower con-

fidence limit ÷́Ëß‡∑à“°—∫§à“‡©≈’Ë¬ -1.96 × standard error

(Mendenhall, 1993) = 43.64 › 1.96 × (2.13/ 250 ) =

43.4 ¡¡. º≈ â¡‡∫Õ√å 00 ®–¡’¢’¥®”°—¥¢π“¥∫πÕ¬Ÿà„π

Upper confidence limit ́ ÷Ëß‡∑à“°—∫ 65.99 + 1.96 × (2.56/

250 ) = 66.3 ¡¡.
 √ÿª√à“ß¡“µ√∞“πº≈ â¡‡¢’¬«À«“π ”À√—∫ 5

¢π“¥‡ªìπ¥—ßπ’È (ªí¥‡»…‡Õ“‡≈¢≈ßµ—«)

‡°√¥ ™à«ß¢π“¥ (¡¡.)

3 43 › 46

2 >46 › 51

1 >51 › 56

0 >56 › 62

00 >62 › 66

§”¢Õ∫§ÿ≥

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ ‡®â“Àπâ“∑’Ëµ≈“¥‰∑∑ÿ°∑à“π

∑’Ë™à«¬Õ”π«¬§«“¡ –¥«°„π°“√ª√– “πß“π°—∫√â“π â¡

·≈–¢Õ¢Õ∫§ÿ≥ √â“π∫ÿªº“º≈‰¡â √â“π»‘√‘™—¬ √â“π 201

·≈– √â“π â¡·ª¥√‘È« 1, 2 ∑’Ë„Àâ§«“¡Õπÿ‡§√“–ÀåÕ¬à“ß¥’

¬‘Ëß„π°“√«—¥¢π“¥¢Õßº≈ â¡‡¢’¬«À«“π

‡Õ° “√Õâ“ßÕ‘ß
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·∫∫µ–·°√ß∑√ß°√–∫Õ°, π. 88-98. „π ß“π

ª√–™ÿ¡ —¡¡π“«‘™“°“√‡√◊ËÕß ‡§√◊ËÕß¡◊Õ·≈–

‡∑§‚π‚≈¬’À≈—ß°“√‡°Á∫‡°’Ë¬«∑’Ë‡À¡“– ¡ ®—¥‚¥¬

§≥–«‘»«°√√¡»“ µ√å  §≥–‡°…µ√»“ µ√å

¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à 6 › 7 µÿ≈“§¡ 2531. ‡™’¬ß„À¡à.

Peleg, K. 1985. Produce Handling, Packaging and

Distribution. AVI. Pub. Co. Inc., Connecticut. 625

p.

Mendenhall, W. 1993. Beginning Statistics. A to z

Duxbury Press. California. 525 p.

«—π√—∫‡√◊ËÕß : 25 °.æ 42

«—π√—∫µ’æ‘¡æå : 29 °.¬ 42




